
The 
\ 

Geographical - - Journal 

~uBLISH~D UNDER TEE AUTHORITY OF TEE COUNCIL. 

EDITED BY THE SECRETARY. 

VOL. S.-JULY TO DECEMBER, 1897. 

LONDON : 

THE Q ~ & ~ P H I ~ A I J  WOIETY, 1, SAVILI BOW; 

EDWARD S T A m B D ,  26 A m  21, ~ B P W  hm, CHABIIIO CW)BB, S.W. 
1897. 
s 4 -  





ROYAL GEOGRAPHICAL SOCIETY, 
- -- - -. - -- - 

PATRON. 
HER M A J E S T Y  T H E  Q U E E N .  

VIaE-PATRON. 
HIS BOYAL HIQHNESS THE PRINCE OF WALES, K.Q., K.T., K.lJ., 

Q.C.B., &a, kc. 

Honorary Presidents. 
HIS BOYAL HIQHNESS THE DUKE OF SAXE-COBUBQ-QOTHA, 

KG., K.T., Q.C.S.I., &c., &c. 
HI8 BOY& HIQHNESS THE DUKE OF PORK, K.U. 

COUNCIL 
(ELEOTED 17m YAY, 1897). 

Resident-Sir OLEMENTE B. MAEKEAH, K.C.B., F.B.S., F.S.A. 

Bight HOD. Q ~ E Q E  N. h a ,  1 Qeneral B. STRACHEY, B.E., 0.8.1.. 
XP. 1 F.B.S. 

sir Qmmr D. T ~ w u u a  QOLDIIE, Bear-Admiral W. J. L. WEARTON, 
K.C.LQ. , C.B., F.BS. 

Sir RAWSON W. RAWEON, K.C.M.Q., I Gen. Sir CEAS. W. WIIBON, B.E., 
C.B. I E.C.B., K.C.M.G. 

Treasurer-EDww L. Solma Cocm. 
TRuteetiBight Hon. Sir JOHH LUBBOCK, BarL, F.R.S., M.P. ; 

&TIDEBT E. PEEK, F.8.A. 
Honorary Seoretaries--Major L m a m  Dmm, B.E ; JAM= F. Huam. 

Foreign Semretary-Sir Jom KIRK, K.C.B., Q.C.M.Q., F.B.S. 
Membem of ao=oiL 

W. hfoaare BIUDFORT. ALPBED P. MAUDSLAY. 
Lord BXLEAPEN AWD STENTON. JOHN M ~ Y ,  LLD., F.B.S. 
W. T. BLANFORD, LL.D., F.R.S. Qeneral SUHENBY W.No=, Q.C.B., 
Hon. G. 0. BBODBIC~. I Q.C.M.G. 
Colonel Qmmr EARL C H U R ~ .  I 8nrg.-Ma'or Sir GEORGE S. ROBRBTSO,~, 
colonel WILLIAM EVEBETT, C.M.G. K.c.s.~! 
Colonel J. FABQUEARSON, C.B., B.E. EARL OF SC~RBBOUGH. 
Admiral sir ANTHONY H. HOSKINS, P. L. SCLATEB, F.B.8. 

Q.O.B. Lord STANXORE, G.C.M.G. 
Bight Hon. Lord LOCH, Q.C.B., i Major the Hon. M. Q. TALBOT, B.E. 

G.C.M.G., etc. Colonel Sir HENRY R. THUILLIER, B.E., 
Bear- Admiral ALBERT Hmww ; K.C.I.E. 

B~ABKEAM. Admiral the Hon. W. J. WABD. 
- 

6muehry and Bdttor of Publ ioat iod.  Boon KELTIE, LL.D. 
Libraritm-H. B. MILL, D.&. 

aCep Cnretor. I Chief Clerk. 
Jam &LEI, F.B.kS.  8. J. Em. 

Bankere-Yern. (locnre, BIDDULPB, and Co., 49, Oharing Crw.  



Candidates for edmission into the 8ooiety muat be proposed and 
s~~anded  by Fellows, and it ie neoeMuy thet the demription and 4- 
den- of snoh Candidah should be clearly stated on their Oertifioatee. 

It ie provided by Chapter IV., 5 1, of the Begalatiom, that- 

Every Ordinary Fellow. hall ,  on h b  eleotion, be required to pay him 
"dmldan 6% u hu ~ a n n r u l  BUM~~~OZI, or he armed, 

either at h b  e n h o e  by one payment of a, or s t  any mubmquent period on the 
" lollowing bdr .- 

Fallow of e0 yeud rtpndine md over ... El2 10r 
n 15 w ,, and under 40"' ... El6 
w 10 n n ,, 16 ... E40 

"And no Fellow rhdl  be entitled to vote or to enjoy m y  other privil- of the 
" Wety m long u he hall oontinue in amar." 

All Bubeoriptiona ere payable in advanoe, on the let of January in 
d year. 
- The ptivilegee of e Fellow include admiasion (with one Friend) to 
all ordinary Meetings of the &oiet;g, and the um of the Library and 
Maproom. Eaoh Fellow is elso entitled to receive e oopy of dl the 
Mety 's  periodid pablioetiona. The BeogmpAied J d  is forwarded, 
free of expense, to all Fellows whose addreeeee are known. 

Oapiea of tho ReguI8tionn .nd OmndMata8' Oertitloater may be had on appUoatlon 
at tho SooleQ'm House, 1, Bsvilo Row, London, W. 



C O N T E N T S  . 
AvUorr we dona mqmdk& for W rrtpwliw tld.nmk. 

S o  . 1 . July . 
Recent Explontione to tho South of Hudson Bay . By Dr . Robert Bell. w.R.s., 

of the Oeologid Surrey of Canada .. . . . . . . . . . . . .  
A Journey in Western B-huan . By Mla . ~dsbella Biehop . . . . . . . .  
The Horn Expedition to O n t d  Australia . . . .  . . . . . . . .  
The Fifty Years' Hietory of the Russian ~ t e o g r ~ ~ h i & l  & k t y  . . . . . . .  
Costa Bia . By Colonel George Earl Church . . . . . . . . . . . . . .  
The Geography of Mammala . By W . L . &later. x.A., w.z.a, Director of the 

South African Mumum . . . . . . . . . . . . . . . . . . . . . .  
Addrear lo Her MRjesty the Queen . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  The Monthly Becord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Obituary 
Correspondence . . . . . .  . . . . . . . . . . . . . . . .  
~eetingr of the && sobiety . . . . . . . . . . . . . .  

Liranturo-th . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  
YLIHI AlPD xIi-TIO- 

Drying out a h r  Rain . . . . . . . . . . . . . . . . . . . . . .  
Typical View down Bell River . . . . . . . . . . . . . . . . . .  
Aspen Woods along Bank of River . . . . . . . . . . . . . . . . .  
Point formed by fcaehoved Boulders . . . . . . . . . . . . . . . .  
Huge Boulder at  Ice Portage . . . . . . . . . . . . . . . . . .  
Chub Nest partly e x p d  . . . . . . . . . . . . . . . . . . . .  
S a n e  on tbe ShenJi.-ohm Paer . . . . . . . . . . . . . . . . . .  
Sze-chum Farmhow . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  T n  Choh P w  
Roof of Erlang Temple . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
E P O T e i i l e  G Li.ian..-ling . . . . . . . . . . . . . . . . . . . .  
Mantzu Village of To1 Mi . . . . . . . . . . . . . . . . . . . .  
Cestle nmr Chute . . . . . . . . . . . . . . . . . . . . . . . .  
A He-shui Family . . . . . . . . . . . . . . . . . . . . . . . .  
Canyon of the Rong-kia . . . . . . . . . . . . . . . . . . .  
Ancient Tower. Somo . . . . . . . . . . . . . . . . . . . . . .  
Qate of Somo Cantle . . . . . . . . . . . . . . . . . . . . . .  . . . .  Ney Eli-. C.I.E. .. . . . .  
Map of the Noddawai H'i'vrr 'end ;is ~ ibu ta r ics .  wuih-t or'jamee Bay 

(Canada) .. . . . . . . . . . . . .  
Sketch-map of Norlherd 'and k n l h  S;F-&an . . . . . . . . . .  
Map of Coeta Rice . . . . . . . . . . . . . . . . . . . . . .  
&fap of the ~alaaerctic Region . . . . . . . . . . . . . . . . . .  

No . 2 . Augwt . 
Sub-Oceanic Cbang es. By John Milne. F.B.~.. F.G.B. .. 
Explorations in the res t  of Lake Ny- By R . I . Money a d i ~ r . ' ~  . ~ellel ' t  

Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  
h n t  ~frican"Likrature . By E . Henwood. X.A. . . . . . . . . . . . .  
T h e  Fimt Crossing of Spitabergen . . . .  
On s Bevised Map of EIaiser ~ r a n e " ' ~ o &  L;'nd1 'baaed on"0berlieutenant 

P a y e h  Original Survey . By Professor Ralph Copeland. Astronomer 
Royal for Swtlend . . . . . .  . . . . . . . . . . . .  

The New Rapid on the Yann.tse . B ~ ' F  . [j:  bourne . . . . . . . . . .  
The Population of R w i a  By P . Kropotkin . . . . . . . . . . . . . .  





CONTEWm . vii 

PAQS . . . . . . . . . .  Fig  . 8.-Piled up in the Gulf of Mexico in 1888 268 
F ig  . 9.-West Coaet of Moroccd .. . . . . . . . . . . . . . .  269 . . . . . . . . . . . . . .  Fig . 10.-Cable grown round with C O ~  270 . . . . . . . . . . . . . . . . . . . .  Fig . 11.-Bay of Biscay 273 
Nyasa-Tanganyika Districts.-Fig . 1 . 4 c t i o n  through the two Southern . . . .  . . Arms of Nyana Fig %-The Coeet round Mount Weller 292 
Fig . 3.-Section of Bunt ry  from Karonga to top of Plateau, North-Went 296 

. . . . . . . . . . . . . . . . . .  Map of North-West M o r m  301 
Map of Boundary between Sierra Leone and French Qoinea .. .. 348 
Sketch.Mapa-I . Distrlsts round the Southern Portion of Lake Ngam . 

I1 . Districts round the Northern Portion of Lake Nyam . I11 . 
. . . .  Districts round the Southern Portion of Lake Tanganpika 348 

No . 4 . Octobsr . 
Xupe and Ilorin . By Seymour Vsndeleur, D.S.O., Lieut . Scots Quards .. 349 . . . . . . . . . . . . . .  A n  Anglo-Austmlaeisn Antarctic Conferonce 374 

.. A n  Expedition to the Sourca of the Niger . By Blonel J . K . Trotter, B.A. 386 . . . . . .  A Journey in South-Western Patagon in. By Otto Nordenskj6ld 401 
A British Protectorate in Afriaa . . . . . . . .  .. 410 
T h e  Phlegr- Field a By R . T . Qiinther, MA., M a ~ d a l ~ n  Coilege; 0n'iord .. 412 
T h e  Monthly Rscord . . . . . . . . . . . . . . . . . . . . . . . .  436 
Obituary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  446 
~ p o n d e n c e  . . . .  . . . . . . . . . . . . . . . . . . . .  447 

~itamture of tde &nth . . . . . . . . . . . . . . . .  460 =zpd . . . . . . . . . . . . . . . . . . . . . . . . . .  461 
I f U B  &u-TIox+ 

March to Kabba . . . . . . . . . . . . . . . . . . . . . .  861, 363 
Market Canoe at  Egga . . . . . . . . . . . . . . . . . . . . . .  365 
Nu pe. Village .. . . . . . . . . . . . . . . . . . . . .  367 
~ a k i o ~  Guns eams'brkk . . . . . . . . . . . . . . . . . . . .  369 
F o h  on the March . . . . . . . . . . . . . . . . . . . . .  361 
Fula Emisrarim entering Camp . . . . . . . . . . . . . . . . . .  363 
River Niger . . . . . . . . . . . . . . . . . . . .  366 
1nnide ~mir ' s  pal&, lgr in . . . . . . . . . . . . . . . . . . .  866 
 haul^ Priest and Soldier . . . . . . . . . . . . . . . . . . . .  367 
King of Tamiem . . . . . . . . . . . . . . . . . . . . . . . . .  387 
Stacking Rice .. . . . . . . . . . . . . . . . . . . . . .  388 
 he ~ o u r c e  of the &er . . . . . . . . . . . . . . . . . . . .  389 
View from the Western Patagonian Cbannela . . . . . . . . . . . .  403 
Mount Payno, from the North . . . . . . . . . . . . . . . . . .  406 
Mouut Payne and Lake Sermiento . . . . . . . . . . . . . . . .  406 
Scenery from Baguales Mountains . . . . . . . . . . . . . . . .  407 
l'ertiary Hill with Banaltic Conen . . . . . . . . . . . . . .  408 
~ i g .  l..-Capo di ~ iaeno ,  from the So;;h . . . . . . . . . . . . . .  417 
,, 2.-Porto di Miseno, from Capo Miseno . . . . . . . . . . . .  418 
,, 3.-Porto di Miseno . . . . . . . . . . . . . . . . . . . .  418 

Map of the Avernus Group of Volcanic Craters . . . . . . . . . . . .  419 
L)oundingn in Lake Avernun . . . . . . . . . . . . . . . . . . . .  420 
Fig . 4.-Lake Avernue, from North-east Corner . . . . . . . . . .  420 
,, 6.-Arco Felice . . . . . . . . . . . . . . . . . . . . . .  421 

6.-Monte di Cuma, from the South . . . . . . . . . . . . . .  422 
7.-Campiglione Volcano, from the West . . . . . . . . . . . .  423 

,, 8.-Laknga . . . . . . . . . . . . . . . . . . . . . . . .  424 
Map of the Archisgnauo group .. . . . . . .  426 
F ig  . 9.-View from Oamaldoli over pG of 'the &naio ~ i a i n  . . . . . .  426 
,, 10.-Pignatiello Spur below Camaldoli . . . . . . . . . . . . . .  428 
11.-Tufa Cliff# East of the Cala di Trentaremi .. 430 

Mep of the Nupe and Ilorin Buntriae, lower Niger, wit< PI& di ~ i &  
and Ilorin . . . . . . . . . . . . . .  . . . .  464 

sketch-Map of ~ou;i-W'ktc.rn patago& . . . . . . . . . . . . . .  464 
Yap of the Phlegrraan Fields . . . . . . . . . . . . . . . . . .  461 



No . 6 . November . 
Ducovery by Baron Nordenekjald that Fresh Water will be found by boring . . . .  through Hard Rock . By Sir Clemenb R . Markham. K.c.B.. F.R.S. . . . .  Mr . Fitzgerald's Expedition to Aconcagua By Edward A . Fitzgerald 
Qoogrnphy at the British Aesociation. Toronto. 1897 
The Phlegreeen Fields . By R . T . Qiinthsr. x.A., ~a~dilen.bolie'ge. ijrfoih 
British Caves and Speleoloay . By E . A . Martel 
On the Distribution of Towns and Villages in ~ng'iand:' Gk'o . C+:'chi; . . . . . . . . . . . . . . . . . . . . . . . .  holm. XA., o.80. 
On the Distribution of Earthquakes in Japan . By Charles Davieon. w . ~ . ,  ~ . o  s . . . . . . . . . . . . . . . . . . . . . . . . .  The Monthly Record 
Obituary .. . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  h i d  iiterature of t d i  ~ o n t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MAPE AND ILL-TIOS~- . . . . . .  Boring at  Dalbg6 . . . . . . . . . .  . . . . . . . . . .  Spring reached by borin thr0ugd'~rchaic ~ o c k  

Map V.-Valleys m l  datemhede of Cmaldoli :. . . . .  
Fig . 12.-Vallone Verdolino. just before reaching tbe'hc'cko'~lein . . 

. . . . . . . . . .  Fig . 13.-Up er Slopee of the Cavone Delle Noce 
. . . . . . . . . . . . . . . . . .  MeP vI.-~iht of ~amaldoli 

Maps VII . and VII1.-Various Diagrams and Sections . . . . . . . .  . . . . . . . . . . . . . .  . Fig 14.-Bed of the Cavone Delle Noce . . . . . . . . . . . .  Fig . 16.-Path through young Chestnut Wood 
. . . . . . . . . . . . .  Underground River a t  Marble Arch. Ireland . . . . . . . . . . . .  The Interior of Gaping Gthyll. in Yorhhire . . . . . . . . . . . . . . . . . . . . . .  Lago Miramar. Mejorca 

District in the Provinces of Mino and Owari . . . .  
Sketch-Mep of theDistribntion of Earthquakes i k a p a n  during'i885-186i 

No . 6 . December. 
The Presidenfs Opening Addreas. November 8. 1897 . . . . . . . .  
Recent Journe s in Perda . By Captain P . Molesworth &kes .. 
A Journey to Biwa in September and October. 1896 . By W . ~ e n n i n ~ r l / ; a m i i  
Ancient Trading Centres of the Perrian Gulf . By Capt . A . W . Stiffc. R.1.n. 
Potamology as a Branch of Phymcal O e o p  hy . By Prof . A . Prnck . PH.D. 
The Topographical Work of the  logical iurvey of C a n d r  By J . Burr 

l'yrrell. M.A.. n.80.. p.o.6. . . . . . . . . . . . . . .  
. . . . . . . . . . . .  History and Literature of the ~ l o n d i i ;  ~ e z o n  . . . . . . . . . . . . . . . . . . . . . . . .  The Monthly Record 

Obituary .. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  iitereLure bf td;Yonth 
New a p  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M m  AXD ILLOB~ATIONS- . . . . . . . . . . . . . .  The Farman Farma'a Garden at  Mahnn . . . . . . . . . . . . . . . . . . . .  The TaftPn Range. LJarhed 

. . . . . . . . . . . . . . . .  l 'he Qovernor of Magse and Family 
Tho Fort a t  Barn . . . . . .  . . . . . . . . . . . . . .  
Kubeh-i-Sub or Green Dome" a t  Kerman . . . . . . . .  
Paes of the "Old Woman " between Shiraz and ~ u s d i ; e  . . . . . . . .  
T o m b  of the Kaianian Mdikr at  Jalk . . . . . . . . . . . .  
The Lajji Valley on the Beluch-Kalat ~ron ' i e r  . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  l 'he Water-Mille of Shunter 
Mep of Siwa .. . . . . . . . . . . . . . . . . . . . . . .  . . . .  Date-drying Yard. Gwa . . . . . . . . . . . . . .  
Maskat. from the Anchorage outside tke Porta . . . . . . . . . . . .  
Matkat, from Makallah Bay. the Anchorage for Small Vessels . . . .  
Inscription over Gateway in Fort Merani . . . . . . . . . . . . . .  
Inscribed over a Window in Fort Blerani . . . . . .  . . . . . .  
Fort of Felej . . . . . . . . . . . .  
Sketch-Map of the ~ e w " F r a ~ c o - & r m ~ i  &ndb;ry in West Africa .. 
Sir Rutherford Alcock. K.c.B.. D.C.L. .. . . . . . . . . . . . .  
Sketch-Map of Persia. Afghanintan. and &i;chi&an . . . . . . . .  
Maskat and Matrah in Oman. Arabia . . . . . . . . . . . . . . . .  



- .  . . -. . ..- . . - . - Journal. 
No. 1. JULY, 1897. VOL. X. 

RECENT EXPLORATIONS TO THE SOUTH OF HUDSON BAY.* 
By Dr. ROBERT BELL, F.R.S., of the Oeologid Survey of O w & .  

Tin existing maps of Canada show a large unexplored region south-east 
of James bay. My surveys and exploretiona of 1896 and 1896, in con- 
nedion with the Geological Survey of Canada, have enabled us to 
construct a map showing the leading geographid features of the 
greater part of this large district. , Its topography turns out to be very 
eimple, the greater part of the region being oomprieed within the hydro- 

basin df the Noddawai river, which falls into the head of Rupert 
bay. 

Previous to 1895, i t  was known that a river had ite ,source n m  the 
heightof-land in the,vioinity of (+rand lake, on the u p h r  Ot'hwa, and 
that it flowed to Hannah bay, tbe qntral  bight of James' bay. , While 
exploring in the upper Ottawa region in 1887, I'sedt my aeeieti$t, k r .  
A. S. Coahnme, eqroee the ,height-of-land to oollect infomiation. He 
made an approximate suryey of about 70' miles of a ',streaG, .which 'the ' 

native0 believed to be the Hanuah bay river.. His report bh ,this woik . . 
ia con'tained in the E::c .nary Repdrt of the 'Cfeologi~l Survey for 1887. 
Dm&g 1894, Mr. H. ~ 'bu l l i~a l i , '  of the Crown ~ a h d s  Department bf 
Quebeq descended the &tqe etream for about 30 
readied by Mr. Coohrane,' but ,did not'determine 
river. In  1805 I croseed the, height;of-land, which pasees oloae to the 
northern extrbmitjr, of Grand l a k e , ' ~ d  oominehcd up %nstriinental 
survey of the river from the point reach6d by Mr. ~ochrane in 1887. 
A t  about 170 miles froin the height-of-land, i t  was found to diecberge 
into a lake, .which the natives call Mattagami. My locil' ha i an  guide 

, 
- . .. 

. . 
- -  . . 
* Paper read zt the Bbpl Qeogrephionl Soaiety, larch 8; 1897. Map, p. 128. 
No. I.- JULY, 1897.1 B 
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knew nothiig'bf the river that flowed from thia lake, but he aaeured me 
from h+#that i t  did not fall into the eea a t  Rupert bay, but eome- 
wbere,*er west. The exieting ~ketobmeps repreeent the upper pert 
of Habpi5 bay river ai flowing aoroae the route whioh I travereed, in 
e ~ h h .  a way, that, if oorreot, a traveller following the waternurses 
c+d0not help being aarried to that bay. Waawanipi river, whioh is . :*@ohed by the Hudron'e Bay Company'e people through a ohain of lakes . -. 

'-:from 8 point on Bupert river, about 79 miles up,  fall^ into the eaat end 
**:*,**6f Lake Mattagami. Both i t  and the river I descended are fully aa large :.. -. .. . . aa the Ottawa, at  the oepital. The large river whioh dieoharges Lake . . . .. Msttagami wee ascertained by my aotual survey to be idential with the '*. 

Noddawai ( = Iroquoie), of whioh the' mouth ,only had been pwviouely 
looated. 

From the menth of the Noddawai I oerried the instrumental survey 
to Rueert's House, the position of whioh had been already fixed 
aetronomically by Mr. William Ogilvie, of the Dominion Lande Depart- 
ment. The Noddawai appears to be the largeet river flowing into 
Hudson bay, with the exoeption of the Neleon, whioh ia one of the 
great rivers of the world. The Big or ,Fort George river hee a longer 
oourw, but its oatoh-basin is much narrower, and the rainfall ia 
apparently lees id the region whioh i t  drains.' 

It will t h  be eeen .that the river flowing from the height-of-land a t  
Grand lake to Lake Mattagami, wee oonfounded with the Hannah bay 
river, end that my survey proved the elistenoe of a aeoond large stream, 
w ~ o h  uIti11late1~ reached the eea a t  Rupert bay, in addition to the latter, 
and hence thie stream, whioh wee firat partly explored by my aasietant. 
and afterwards surveyed by mgeelf, is really new to geography, and for 
the present Iwil l  call i t  the "new river!' It never indioated upon 
any map, and there appeared to be no name for it, whioh ia not to be 
wondered at; aa but 'few of the geographioel featurea in thie region 
poeeeaa names, and even theee are only tsmporary. The few Indiana 
who live in t4ie.part of the Canadian wilderneee are quite indifferent to 
geographical terms. Rivere and lake8 may be oelled by different names 
after varioue Indiana who hunt upon theni from time to time. Eaoh 
band,or family oirole makee uee of euoh designations aa may suit i b  own 
oonvenienoe a t  the, time, and these may not oorrespond with another 

'l 'hited set of nemee wed by dther familiea Even theee nemee are 
obangecl from to time, ao that an explorer may get from 8 Party of 
natives a totally different aet from tho80 whjoh had been given by other 
I n d i e  to some preview Gaveller. They have no idea of a permanent 
geography and map. The numeroue large lake8 and rivere of 
their country ere oommonplaoe to them. "Why s~ou ld  they not be 
large " they - The Grest Spirit hae made both .the land and the 
wetera Ierge." Smell featuree near their favo~rit-0 mmping-~laoee are 
more apt to reoeive name0 than the large onee, the latter being known 
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M '!the big. lake," '\the :long lake," " the round lake," "the big river," 
the rapid river," etc. : 

. . 

The fa& thht ,thb 1- territory bee ao few inhabitante is one of 
the variona, reeaorw why geographioal names are* eo eoarce. Anether 
miwon in that, in ~ ~ o e  with one of their prejadide, them people 
ignore dm& everything whioh haa been in nee by other 'Indians. 
Thin applies to oamping-gmunde,' pot-etiob, fire, implements, uteaeils, 
asnoes, and geographical names, the.'ide8 being tbat if is derogatory 
to their pride to aee anything 88oond-hand ea far as tbeir own people 
.are ooncerned, but not so in regards to white men. There ia aleo the 

,DBIlflO OUT AFl'EB BAIN. 

e l m &  of jealousy, whioh forbids 'them from adopting anything 
origioating with others, 

In this and all other wooded regions of Canada, our means of 
transport in the birah-bark mnoe of the natives. This craft is still 
oonstrocted just aa i t  ~was'befom the advent of the white man in 
America Nothing but the prehiatorio materials enters into ite oon- 
stmctian. The rind of a mature anoe-biroh trge is tough end durable, 
a roll of it having some memblanoe to leather. The inner side is 
turned out to fonn the bottom, and the different eheeta ale sewn 
together by long split mote of the spruae, whioh are also need to eew 
the bark to a narrow frame or gunwale. It is lined inside by long 
stripe of ceder, split aa thin aa cardboard, plaoed lengthwise, and held 
in position by light semioireular ribs of the game wood set 01oeeIy 
fogether, their en& being augh t  between the inner eide of the bark 
and the gunwale. The seams are made tight by tbe gum of any 
ooniferoae tree, neatly laid on. Canm of this kind, from 12 to 30 feet 

B 2 
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in length, arb hf&: dn 'outm~6urv8~s,'.olid: w h e y !  i odnshlhbh 
load, we are enabled to take along with us all &bWp3vfibiob; 
blenkete, oldidg, '  e u m ~ . i ~ ~ t a ,  tmalbg, W a g ,  aria cabking 
appustas, end. other. thiqpd:wdnir@. for , . m ~ i s b  ,months' operatione; 
Peddlee:mm erlils 'mi ueed . k i r  slnmth .water, but in rrrpide#abtting-pal- 
ar tiacking~linee are -quirt&. '! The falle on the' tivera, end the intervale 
hetween .the neeicest b y e  of fpw neighbouzing lakeb, a& overcome, by 
cartying the' light w o e s  and their mugwon the backs of the voyageurs 
along the '! portages," or trafb, ts,whioh bave existed at .pl.gaee.from 
time imniernorial. . A small oanoe can .be readily mrried4,by onei man; 
and the larger ones by two to four men Everything being in  the 
fopn of handy paokagee, the cargo is quiokly trensferred from one end 
of the portage " to the other. The ordinary portage load 'for a man is 
200 lbe., and i t  is held apon his back by a paok-etrap, or sling," the 
loop of which is pleoed upon the forehead. 

The white man hae inventad nothing to equal the Indian oanoe for 
the purpoeee for which i t  ie used. It is light and durable; it ran8 
well, and is easily repaired; materials like thoee out of whioh it, ie 
built may be procared to repair damages a t  almost any place whey; an 
accident may happen, and the voysgenrs underetand how to make them 
repaire expeditiously. This is the w o e  of history and poetry, the 
canoe of Longfellow's " Hiawatha," the eeme that waa need by Clbamplaii 
and the other adventuroae missionaries who, in Canada's early daye, 
explored the St. Lawrence, the Great lakes, and the Yiemesippi river. 
I t  is still used by most mrveyora and explorers for all their traqs- 
portation, and also by the Hudson's Bay Company to take in their ..... . 
goods &d bring out their furs. 

Except for the blaok flies, moequitoes, and midges or mnd-flies, there 
is much that is enjoyable and even fascinating in  exploring the northern 
wilds of Canada by following the oanoe-routbe. In toiling ,up ta rapid 
river, we may at  any turn come face to faoe with a piatureque' &ill, 
never before eeen by white mab. . After portaging aoroee a divide, we 
may on the mmq day have the enjoyment of ,deaoending e ewifbflowing 
stream, varied ,by the oocaeional . exoitement , of running a dangerom 
rapid; .or,. in following a winding river, weo may be eurprieed %y.ib 
suddedy. opening :into e lake, ~o .long .$hat one adnot  ee6 the oppoeite 
end: . . a  . .  . . # a ?  . . . .  
... Muoh of ,one's eucoees inv.08-g out: theee explorations depend8 

upon having good.. voyageura. The Indians, if well aeleotsd, am the 
bept, dthongh.hdf-breeds are often very good. The pasty siiould be 
ae s p a l l . ~  poseible, :shoe i t  ie.eaaier *to take along pioviaione ahd other 
necywriee fqr.. a small number than for a. l a t e r  om. ' Good voysgeuh 
undgrshnd the .work so well .that feat ordere require to .be given.. I n  
tho evening, as. soon a e  the, heed ,of. tLe party has iaeleoted ctamphe 
grc~nnd, the: cenaes, #are qutckly unloaded, . a ~ d  turned upaide down, ,to 

6 # ,  .. .. 
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dry. Eery man has hie aepointed!wdi.k fo do, and' he mta about i t  at 
once. .In about.one hour from the time of.landing, all tha tente are up, 
the blankets.apread, and aupper is ready. Onr .beds are made upon the 
ground with the tipe.of bongha of ,the belaam fir, or, in, ita absence, of 
the w o e .  .. T b y  are laid in regulty arder like slates .on a ~ f ,  the 
lower .- uppermost and the etem. ends eloping downward.. They 
form a springy bed 6 t h  a delightful perfume, which would soothe one 
to sleep if any help were needed. . .. . I .  

I t  r i l l  be eeen by. the mmpany ing  map that.the general course of 
the new river ie id continuation of that of the main body of Grand lake. 
The latter, in reality,lies in the same physioal.depreesion, and its water8 
flowed to thgsee by way of this river at  a comparatively mwnt geological 

I, ' . . .  ' I 

TYPICAL VIEW DOWN BELL B1VY.B. 

period. The outflow of Grsnd lake thjough this depreeeion has been 
orrested by the silting up of the ohannel a t  the spot where the wahm 
now divide, owing to a slow differential elevatiou. of the land to the 
north-eastward, whi* is still going on. The ~or thye rd  discharge of 
Grand lake might be restored by raining ite qew ~ q t l e t  a few feet, 
or by a slight excavation thraugh the sand forming tho p w n t  divide. 

Having wefully survey4 the qew river and the Noddtrwej in 1896 
aa a bane for further operations, I spent the first part of the summer of 
1896 in making approximate aurvejs of eleven brapcbes of the former, 
while the second part of the seesan WM devoted to the region between 
Gull lake and Hnpert river, to be deecribed further on. During the 
latter year, my &stant, Mr. R. W. Brock, made a track-survey of the 
Megiskun (Fish-hook) branoh of the new rivgr, and of a ,chain of lakee 
md streams from thence northward to Lake Waswanipi (Torch lake). 
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He alm made a similar survey of the Waewanipi river, from the lake of 
the eame name nearly to ita source, from whioh he araaeed to Laka Mia- 
toseini (Big-done lake) and returned home by Lake St. John and Quebeo. 

The country explored in the two yeens mewurea about 280 miles, in a 
straight line,.from north to south, by about 230 from eeet to west, d h a  
an awe of about 60,000 quare  miles, whiah is larger than that of Eng- 
land. The gmater part of i t  is aompriaed in the hydrographic baain of 
the Noddawai river and ita branches ; but it alao inaludea the aomtry 
drained by a large streem between theae wmtere and the Bupert river, 
locally known as the Broadbad river, whioh felb into the mouth of 
the Noddawai. The whole region mey be dewribed in a general way 
ar a nearly even plateau moderately elevated above the ma, the wrface 
being broken here and there by isolated hills and ridges of no greet 
height. Starting a t  the eaetern boundary of Ontario, whioh rune due 
north and south, the southern height-of-land of the Hudson bay elope 
rune eaetward not far from the upper Ottawa to the muroe of that 
river, from which i t  turns north-eastward and peeeee close to the eeet 
of Lake Miatmini. The portion of this waterehed which rune near the 
Ottawa river has an elevation varying from about 850 to about 1060 
feet above the sea. At the northern extremity of Grand lake it ia not 
much more than 900 feet, and the surfaae of the country elopes gradually 
northward for 150 miles to Lake Mattagemi, where the elevation ia 
about 600 feet. The deeoent continua to be slight for the next 60 miles 
toward James bay, amounting to perhaps 150 feet, but in the remaining 
80 miles the Noddawai river, and with i t  the general surfaoe, falle about 
450 feet to the head of Rupert bay. Thie miin disoharge reaeivee only 
small tributariee from either side, the drainage of the greater part of the 
Noddawai baain having flowed together at  Lake Mattngami aa the oentral 
reservoir of the system. Thie Otchipw6 word means " lake where the 
wetera (or branches) meet," and ia a very appropriate name. Lake 
Waawenipi, which ie 10 miles long, disahargee by the lower seotion of 
the river of the eame name into this lake, the intervening distanoe 
being about 65 miles; but between them are Gull lake 30 miles long 
and a sheet of water 1%' miles in length, whioh I have oalled Lake O l p  
Navigation is interrupted by a chute known as the Red fall a t  the outlet 
of the latter, and by a rapid at  the diaoharge of Qnll lake. 

My operations between Lake Waewanipi and Rupert river, in the 
latter part of the seaeon of 1896, inoluded traak-surveys of the shores of 
Qnll lake and of four other large sheeta of water, besides a number of 
small onee, which together form a chain extending from i t  to Lake 
Namieka on the above-mentioned river. The lakes to the northward of 
Qnll lake all discharge by the Broadback river, and several large stmams 
flow into the chain from the eastward, three of them having their muroe0 
near Lake Miatasaini. But only small streams are reaeived from the 
weslward, showing that the general slope cf the country is from the eabt 
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.U the way to the Noddawai river, broken only by this o w n  of lakes. 
Opotawaga (&nd-xmrrom) lake is the only one of the ohain whioh has 
yet reoeived a distinotive name. The largeet one is known to the load 
Indiana es "the big lake," and meaaures 30 milee from north to south ; 
but ee there are several other big lakee" in this region, thie is not a 
sllfeoient designation, and I propoee to a l l  it Lake Eoam in honour oE 
Sir John Evane, who is to visit Canada this year as President of the 
Britiah eLeaoaion for the Advencement of Scienoe. As dirrtinotive 
rmnee are indiepeneable for oonvenienoe of deeaription, I would suggeat 
thaw now placed upon the map for other laLee and riven to record 
the name6 of British mientiate of the day. Gull lake ie eepareted by 
I IM~WB into three par& of whioh the southern is the largest, while 

Lake Erana ie characterieed by several long points and b a p  running 
north-east and math-weat. 

The Bmadbaok river a p p d e e  withiin 6 miles of the southern bay 
of Iake Namiaka ou Rupert river, and then it turus weat and falls into 
Bnpert bay, about 11-milee south of the mouth of this atream. At thie 
bend the B d b e o k  river ie flowing at a level of 50 feet below that of 
the Bnpert, 6 milea due north of it, and throughout its oouree of 60 or 
70 miles from this locality to the em, it runs within a few milea of the 
latter stream, and deeoends about 300 feet. 

The country between Lake Waswanipi and Rupert river may be 
dewribed ae tolerably level, with some iaolated hills and ridgee rising 
to heighta of a few hundred feet. The lower or welltern part of the 
region between Lakee Waswanipi and Mistaseini is also generally level, 
but as the sou108 of the Weewanipi is approeohed the country beoomee 
mmewhat hilly at a distance from the river. 
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The plaCesa which hlie been described in connection with the new 
river and the Noddawai rests upon Archaan and eruptive rocks, and i t  
extends far to the south-west of the baain of these rivers and also up the 
east side of Jamea bay. Near the latter i t  aesumes a steeper slope towe& 
the sea, &own whioh all the rivers descend in a encceeeion of etrong  rapid^. 
This elope or rim of the basin of James bay crosegs the lower parts of 
the Rupert, Bmadbaok, and Noddawai rivers, oauoing e rapid seotion 
of 60 milee or more in eaoh of them stream. From the Noddawai river 
it trend0 inland to the eouth-westward, leaving a w i d e d g  margin of 
low land sa i t  r e o e d ~  from, the bay. The slope is marked by falls and 
strong rapids on the Abitibi, the Mattagoma, and the Mieeinaibi bmohea' 
of Moom river. At the oroseing of the Wseinaibi, this s lop  or rim baa 
reaohed a distance of 150 milea eouth-west of the head of Jamee bey, 
and, continuing thence to the westward and northward, i t  strikes the 
Albany river at 250 miles from the west coast of the bay and the Atta- 
wapiakat river ruther further inland. This dietinct rim of the baain 
of James bay ie an important feature in the topography of the region. 
m e  low land between i t  and the southern and western shores of 
the bay is underlaid by nearly horizontal Devonian and Silurian 
rooks. 

My snrve3s and explorations in the region to the south-east of 
James bay prove that ita geography is quite siniple, k i n g  prinoipally 
that of one great river, whioh corresponds with the Moose to the south- 
west of the bay, so that we have here, as i t  were, twin basins of about 
equal area, with the Hannah bay or Washahow river occupying a 
narrower trough between the two. I t  will be observed by the niap that 
the Waswanipi or east branch of the Noddawai divides into a number 
of branches spreading over a wide area, while the new river pursuee 
a tolerably straight general course, which ie continued by that of the 
main body of Grand lake, and by a chain of lakes conuected by streams 
for about 40 miles still further southward. The portion of the drainage 
of tho upper Ottawa which has been shut off from this river extonds 
for about 60 miles to the southward and 90 miles to the eastward. 
Owing to thie peculiarity in its recent geological history, the branohes 
of the new river near its present head are as large aa those further down. 
md  they flow into the opposite sides of the trunk stream at about the 
=me anglee au the 'latter. The slope of the east side of the wide valley 
appears to bo greater than that of the west. The largest branch is 
apparently the Megiskun, whioh, like the other branches from the east, 
flows with a rapid ourrent down the slope of the main valley. 

The former bed of the river on the present divide, a t  the north end 
of Grand lake, is ocoupied by a boggy swamp, and the canoe-route from 
the kt ter  lies through three small lakes, connected by portages, near ita 
western side to a small sluggiah stream whioh falls into the head of 
Christophereon lake. Between this sheet of water and Lake Shabogama, 
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the nqv nrk erpands into Simon and O b d a  ((3r-j7 barrdwe) lakes,. the 
meeting links being interraptad by e u v d  rapid*. . .Lake Shabogmo 
id nebrly 30 mile$ id l e~g th ,  and diaohergee.from its: natbweetetn bide, 
it8 nrsre metuiing " aide ohtlet." ,The Megiekun h m o h  falls in on 
itr sestern shore, 3 or 4 miles frdm. its npper extremity, amomg lerge, 
msrahea, farmed frbm'the silt brought down by thie rapid river.' Nid- 
way.between l h  Ilhabo-a and MetCegami, the river ,givee off 
"lat channel " on tbaweet nib, arhioh forme K.a-ni-qua-di-Ice, or the  
Lung Idend, 16 milea in length. Fire falle or rapid#. ooour in  the la@ 
18 milei, of the river before ia entern Lake M a w m i  ; .but above these 
rapids, about 60 milea of the stream, following its caurqe,. nould be 
mvijpble withbut intemption for steamem. , . . . 
Mod .of fhampidn of the new river cionsiat .of ehort ohntes, having, 

a daecent of from 5. to 40 feet, with interpale of :rmooth ' weter betwqen 
them. On aouading the letter, the water wes found to be. ane~~eotedly '  
deep, varying from 26 to 40 end even 80 feet. The width was generally 
h n  one-fourth to onethird of a mile. . . 

I 

The shores have generally a flooded appearance. The woods usually 
#)me to the ~ a t e r ' e  age,' a distinot 'beach being rare even at  low water. 
Sudden expawione o m r  a t  the terminations of narrow rocky parts, 
and here the water was alwaye found to be very deep, as if eaoh of 
&ate expansions had been a pool a t  the foot of a rapid whes the ohannel 
wan at  a lower level, and the desoent in the river-bed more rapid. 
Some of the branohes from the south-west have .very irregular and non- 
pnralld shores, much divided, into points, peninenlae, bays, lagoone, 
md cnls-de-eac, showing a permanently flooded condition, while, on the 
other hand, old water-marke are found on the rooks at  the eaet end of 
leke Mattogami, 13 feet above the higheat levela of modem times. 
On the east aide of the northern extremity of tha Long Narrows of 
G& U e ,  6, or 7 inilea south of the height-of-land, there is a *ell- 
dmloped saed-epit, pointing north, whioh. must have been formed when' 
Grand lake disoharged in that direation. These. and other faotu appear 
to be. evidenced of a differential npliftii of the land towarda the 
north-eajt, with a omesponding lowering ,of the grade of ,the river, . 

whioh has pmduoad the &sting flooded.condition and turned aside tihe, 
oonneotion with Grand m e .  m a  I, 

&I& e b g e  m the deetination of the drainage of a large area 
auld be made only on a nearly level. platerin euoh as this. The height-, 
of-]& betwegn the etreame felling intojHudeon bey end those which 
dm dl~~thaord info.'the St. Lawrenoe, ie riot a ridge dividing the one 
let of raten from the other, but a nearly level etrip of land, on whioh 
theupper branches interlook end, sometimee curve about a good deel, 
u if u n d d e d  whioh -way they &odd ultimately run.. On the varioue. 
rnteamsbede of, the Laurentien area, lakes o fm double outlet are nat 
nncomppon. Among each lakee oonnectd ,with the Ottawa drainage 
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may be mentioned Temagami, Keep- Whibfieh, dm hpidee, 
and one a t  the umrce of the Dumoine river. 

A .ho;f range of greenatone hilb, h m  whioh fhe timber bur, been 
bmnt 06 IIIM dong the muth aide of Lake Mattagami, and forrrm a 
oonspi01101~ 6.- of the landmapa The highest of theee, whiah I have 
ailed h t  hurier, d b r  the prsmnt premier of Cenrd.. rims to the 
height ot 670 feet above the lake at its bare, and in the high& 

" of the Wet, lidma mme of the hilb muth of Gall lake 
ahould be f m d  to exoeed i t  

M e  f i t t a p m i  a length of 25 milm fmm went to erst, while its 
d b e r n  u m  m- 16 miles at right angles to this ooarae. Leaving 
this um, the voyageur &de a short link of the Nodbwai river, 
with two slight npid., to M e  h k u d h  (8lippex-y ah-), an ex- 
p d o n  of the river 88 mil- long. In the next 40 mila  there are 

rapids, and a total fall of probably 150 feet The remaining 
a milea, following the general warre of the river, to the head of 
tide, L h t  a oontinuom rapid, with a total dement of mme 450 
feet. 

The effeats of the "rhoving" of the ioe in spring a m  well 
exernplieed along the Noddawai river and in the larger lake8 of thie 
region'. On the river the ioe forme to a thioknem of 3 feet or more, 
and when thin b r d s  np by the spring rise, heevy mseses of it are 
shoved out of the water and np the shore by the preswre of the ourrent. 
Thew i d o v e s  take plaoe at &&rent poinb in Merent yeare aooord- 
ing am the conditiom are obanged by l d  ahanoe or oinm-oe. 
The heavy mamm of ioe often push before them gmat quantitiee of 
stones and oocahnally 1- boulders, the courses of the latter being 
muked by deep grooves ploughed in the bwh.  Where the m n t  
in strong, o-ed p in t s  are apt to be fo&ed of ioe-%boved ston- and 
boulders at plum where the shore above trends in mah a way ul to 
frvonr the ioe in shoving the bouldere outwud into the etrersl The 
upstream side of sooh a point shelve9 @ d y  up from the water, 
and in formed of oloeely packed atones and emall bouldere, while the 
down-atream aide in steep, owing to the fwt that the larger boddm 
are pushed to its edge and there d ~ & ~ e d ,  80 that they become piled 
upon one another at es high an angle rs possible. Thun the point 
grows higher and higher abovo the level of the water on the lo- 
side, the lonap i t  i n o m  in length and b d t h .  The rooompenping 
illuetration shown the dump or lower aide of one of thaw +b. 

W e r e  ah& or ma11 ielanda occur in the larger l a w  at  en& 
pleoes rs to atoh the fielda of drifiing ioe in the spring, boddem 
shoved upon them from the surrounding shallows, and beoome piled 
a wall all around above high-water mark In some orsee when, 
ernall islet is subject to i d o v e a  from all dimtione, the boddem 
beoome puahd up so as to form a oonapionous pile or even r steep 
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ome. A remarkable instanoe of the latter oocura on the west side of 
Lake Evans. 

At the Ioe portage, the Noddewai river, during the spring flood, 
@ to a great brendth, with numeroue wooded islands, but at  low 
water it is confined to a few swift narrow ohannele, while all the reat 
of the bed of the stream, several quare milea in extent, beoomee a dry 
field of bonldeze. Some of the latter are of great aim. One of the 
krgest of them, about 20 feet in height, ia shown in the illustration on 
p. 13. 

Middleton idand, 16 milee northward from the head of tide, and 
11 milea southward from the mouth of Bupert river, may be coneidered 
to be a t  the mouth of Noddawai river. Broadbaok river falls in jaet 

above. this iebnd, and it might therefore be oonsided as a branoh of 
the Noddawai. On 8ooount of ita depth and strong ourrent, the latter 
dimharges s greater volume of water than might be enppoeed from ita 
width From the mouth a t  Middleton ialand up to the junction of the 
Hitchigami river, a dietanee of 25 milea, i t  has an averege breadth of 

milea Thence, up to Qe main body of Lake Mabtagami, a further 
d h n c e  of about 130 milee, the general width is from one-third to half 
a mile. T h e  average breadth of Lake Soekumika and the horth arm 
of Lalre MaLtagami,.included in this diatanoe, ie 2 milea. 
An tO the total length of the Noddawai river, although ita oatoh- 

buin meamma only about 280 miles in a straight line, if we allow for 
tbe corm in the main atream end thoae of its branohes up to the heed 
of the longest affluent, i t  has probably a course of about 400 miles or more. 



l a  R.-V EXPLOB~TIONB .TO TEE SOUTH OF HDDSOX BAY. 

The prwipitatian over the eree whioh .it dmim ia' e+idently greater 
than the average of Canada. One reeaon for this appears to be that 
the prevailing. warm. rpqbh-we&rly wbb' .of wmmer 'oarry .lirrge 
qnan$ities o'f rnoi8ttn-e aaroee the heighGof-bpd; whioh, being ohilld ae 
they p over the oontiou6ua &d 0001- eswgreen forests of .the region, 
oaase the oopioas rsine. of whioh. we had unpleasant experielice 'during 
the peet two summere.. In  winter the'snow Es said .to mcuumulafe to an 
avermge bepth of about 4 feet.' The mom, whioh grows eve~'ivh6re i n  
the deep ehede of the coniferous trees, retains the water like a s p o h ~  
after a heavy rain, m d  allows i t  to drain awmy'gradually. The braeh- 
wood and f d e n  timber; whioh'obetruot the flow of water in the ii- 
numerebb small streams all over the country, tend to equalize the 
water-supply. The generally level nature of the region is also favour- 
able to alow drainnge, and the numerous lakes oonneoted with all parts 
of the river-system form reservoirs to maintain a steady flow. From 
suoh reaeons as these, the volume.of wapr in the main river does not 
fluotnete greatly at  different seesone like that of the Ottawa. 

The region under deeoription promisea to be rich in some kinds of 
eoonomio minerals. The Huronian rooks, whioh oonstitute our moet 
prodnotive ore-bearing eystem, are largely developed within its borders. 
The great belt of these rocks, mingled with eruptive greenstones and 
granites, whioh runs from Lake Superior to Lake Mistasaini, attains its 
maximum width in this region, and mewures 150 milea on a line drawn 
stmight north from the head of Grand lake to Lake Mattagemi. A 
oonaiderable proportion of the Hnronian sjstem of the distriot ooneiste 
of various kinds of orystalline sohieta and pyroolastic rooks. These and 
the greenstones are interseoted by numerous veins of quariz, many of 
which have a promising appearanoe for gold. Iron pyrites in eoonomio 
qtlantities, and containing oopper, was found in several looalities on the 
Broadbiok river. 

The soil of the greater part of the distriot appears to be suitable for 
agrioulture. On the lower levels i t  conaiste of a thinly laminated brown 
olay resting on till. This olay is exposed in the banks of nearly all the 
rivers we, explored, while on the higher grounds, sandy, gravelly, and 
loamy soils prevail. The waters of the Waswanipi are olear, but those 
of the new river and its branohes, ee well as of the Noddewai and the 
lslres of the Broadbaok, are turbid, frdm whioh it may be inferred that 
the &y preveils over a very wide area; The solid rock is to be seen 
prinoipally in the hi&, at  the rapids in the streams, and on the shores 
and blends of the lakd. , , 

The whole region is well wooded with a variety of our northern 
speoies of trees. The white and red pines' ( P b u s  strolw and P. 
extend to Obaska lake, the black eah (Bazinua rambucifolia) to Gull 
lake, end $he white oedar (Thija occidenblb) to the outlet of Lake Evans. 
I t  ie a ourious fact that only a few clumps of the balsam poplar (Poprrlw 



hhanifcra) u e  fousta dong the upper pert of the iedr fiver or in the 
r6gion a~wnnd Grand bke, ofthollgh this tted is e6andant Tbr huidwds of 
mltae further north. The area in whioh it is laokihd is a math-weetwc~rd 
s~teneion of a very 3rrrge one in oenttal Labredur, *here this tree ie not 
known to occur, although it grbm i n r  wide belt all a m i d  4t. The staple 
timbers of oar region are the blaok and white sprnoea (Picw nigra and 
P. &a), whioh are *everywhere the  moat oommon. Tbe other conifers, 
in the order of their abnndenoe, are the Banksian pine (Pinus Ban)a'ana), 
the tamarso or laroh (La& Ameriaauu), the baleem fir (Abiea klsatnea), 
and the white oedar'(TM,ja odiehtalb). The deoiduona tree8 rrw the 
w o e  birch (Bdula palpywuscea),' the wpem (Populus trmuloides), the 

1-1 
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EUQ. BOOWEB AT 1OE PO~TAGB. . ., :.. . > 

I. .. . . . . .  . . ,  . . . . .. . . . . .  .. , ,  

&g m h  'already &n%idn.d, :the r o a n  (Pyrccs 'dvbricnnaj,' tiid birii 
c h e q  ( p a n &  Pen~tvaniea), . a&, ' in tlie northem *the ~~ 
poplar. .-Near the ' e t r b b  and lalea rn'any of the white kprdce  tree^ 
.stbin .a diameter of 2 . to 23 feet, anil these,; Eke the pinee, d a y :  be 
man&tured into. sawxi lrimbei, while the smaller sprucee - will be 
vdnabli .for makirig pap& *pulp. The  spmoea, Ban- f amarac, 
and white cedar may be utilized in oonatmotion, fenaing, etc., for 
fnbl, rail&ay tieis, spare, telbgia'ph poles, mix& timbe?., oharcoal-haking, 
and a variety of other purposes, while .the timbe'r of the deciduom 
np&a 'mag be enipleed for' &any 'pnrp&. . 'The. tirmar*? trees 
h' Wen mostly .=ed m imported sai~ifl~;. but thiti' *t, has 
d k p p k d ,  and o new growth will apr%g' up.. ~o th ' t l i e  carhoe'biich 
and: the bal6ain & irEtain a .large size, whicB -ie eqidence of .a 'good 
sail. : Unlike 'most ofloiir kniferoua forekt region;, the 'tiniber dt' this 
didrid has 'm&reh cdmpaiativdly. little from budh 'hs. There is .a 
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brunt twt to the 'd of Lake Weswamipi, bat  throughout the reat of 
the district we asw only a few amdl rpote whiah had been drranrgeil by 
Gre, so that the region, se a whole, may be ooddered M clothed with 
green timber. On pambg to the south of the beight-of-knd, ewe,ial 
k i d  of tmm make their appearPnoe whioh are not eeen to the north 
of it. 

The c l i i t e  of the region in question ie maob better than ie commonly 
m p p d .  Oui distrist extea& fmm latitude 47" 45' to.latitude 51°, the 
lotter being eoath'of ;hat of London. Alth~ogh i t  does not enjoy any 
exceptional advantage for thew latitad& neither doerr i b  anffer from the 
cold current of the western A t l d o ,  from which i t  ie more than 1000 
miles distant. The low altitude of the plateau ia greatly in favour of 
its dimate, which.may be oonsidered ae normal for the above Istiham. 

Wheat ie mccesaftdly cultivated around Lake 8t. John, a t  the head 
of the Baguenay river to the wt, and it has been found to ripen on the 
Abitibi and Mbinaibi rivere to the west, where i t  has been tried on a 
wall scale. If we draw a line connecting these localitiee, i t  will pem 
through the centre of oar region, and it may be presumed that wheat 
will thrive throughout the traot from thie line southward, if not to the 
north of it. Early in thegpring of 1896 I sent emall quantities of wheat 
and oate to the gentleman in charge of the Hudson's Bay Company's p t  
on Lake Waewanipi, who ie the only white peraon in the whole dietriot. 
These eemplee were sown, and the wheat wee nearly ripe when I vimted 
the p h  in the middle of last Angnat. Barley had been aucoesefully 
rained a t  thie post for many years. In the garden, peee and beans and 
all kin& d root orope were thrioing well. Potetoee had always been 
a great mcoese, and timothy graes ~ n d  two Linda of clover were growing 
in a field. Indian corn wea under trial for the first time, and it had put 
forth ite eilk a t  the above date. 

Barley end all binds of root orope have long been grown a t  
Bupert's H o w  and Mooee Faotory, whioh Ke beyond the northern limita 
of the whole dietriot In nntried regions we may be guided, to a great 
extent, ea to the prospeota for suooeesfnl agrioaltare by the natural flom. 
I t  is generally conoeded that wheat will ripen wherever the mountain 
maple (Acer q k n t u m )  and the aaskatoon (Ame2anchier) ere ,to be found, 
and these bushes or m ~ l l  trees extend into the northorn parta of the 
dietriot. 

There appears to be little doubt, therefore, that wheat +nd the ooerner 
 grain^ will ripen over a large portion of thie w o n ,  and i t  may be 
ansumed that hay, p o t a h ,  and all the ordinary rogt prope will grow 
throughout the whole area. Independently of grain-growing, we bv9,  
therefore, in this new region a very large amount of good that will 
nome day prove valuable for, etook and dairy ferming, wlxioh are now 
the mwt profitable branches of agriculture in Canada. At the posb of 
the B ~ b n ' e  Bay Companp on Jamee bay, eplendid cattle have been 
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nieed for more than a hundced, yearn from improved dock ilnported 
frum England and Sootland. 

If hvwthirdn of the land in the didrid above d e d b e d  should prove 
to be good, it would amount to 26,000,000 aares. The region ia pmo- 
tidy inacoeaaible without a railway, whioh, however, might be eaaily 
bait from Qnebeo, Montreal, or Ottawa. 

The territory I have deescribed is fsr south of the oounbrg of the 
Fbkimoe, whoae most eonthern viaits only extend to Cape, Jonee, 300 
milea north of the month of .the Noddawai. The few aborigines who 
live in the distrid explored belong to the Northern Cwe branoh of the 
widespread Otcbipw6, or Cree etook. This tribe, divided into more than 

twenty bnmgbee under ae many different names, extende from New- ' foundland to tb Booky neountaina In the Labrador peninsula .they 
come into &reo$ oontaat with the Eskimoe, bqt on the west eide of ' Hadaon b y ,  the (&ipwyan tribe intervenes. i n  the region deaoribed 
in this paper tbey are very few in  number, only eoms thirty or forty 

1 fa& li-g in the whole,diatrio& or one family to every 1600 or 2 W O  
qw milea. They @re an bane& and inoffensive people, with many 

1 polite M a t s ,  and they are very friendly to any white man they may 
chnoe to meet, but only oneresidee in the whole region. They devote 
most of their time, both summer and winter, to fiahing and the pursuit 
of game for food; but during the winter they also trap fura to trade 
with the Hudson's Bay qompany for such Enppean goods aa they 
require. , .  . 

& the fquna of the region, mammals are not abundant, but in 
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the,amtfiein par t  of the; dintrict there are rr'femt ni6oee end Virginia 
deer, and the carribou, or woodland reindeer, ir'fouhd in thud niimberk 
tlrrot~ghaut the ivhde:regidn ; ililo:the blabk !bear, 'the baver, musk-rat, 
~Cun* pomapine, ' l p ,  twolvarinie, .btter, a h l r ,  flshar,. marten; mink, 
-f&eel ~ldd:hmlvea. . The &medoan ha16 is the8.mdat. mmmon and. rieefni 
mammal. The Indians, ee weU..ae m e  of: the G l d ~  ariimels, depend 
largely .upon i t  fbi their:living h ivhtir. Water-fowlsre not plehtiful, 
ae they prefer to go to diet15ots wXme wifd rim ie to be found. ' The 
.mffed, Canada, ahd pin-hiled gronee' o m  .:rather aperh&ly a t  all 
wiaom, and 'the willow ptarmigen dgrdtee soathward'rtd thie :iegion 

8 .  ( . , . . , ,  . 3n ' d f e r . .  .. . i , . . . .:, ' .,,. : ; :  ' ,  

Salmon and trout are entirely wanting, but other fieha abound in 
the waters, the oommoneet species. being sturgeon, pike, piokerel, gold 
.eyes, freeh-water ling, suckers, and chubs. The laat-named fieheu & 
d e d  alaadosi (I6 etone-carriers ") by the Indians, from their habit of 
.oolleating gravel and etonee, weighing from ieea than m e  ounce np to 
about one pound, and depositing them in a heap in the bottom of a river a t  
a mitable spot for hatching their egge, whioh are plaoed in thie singular 
nest. This is done in the spring. A larger or emaller number of the 
fiehee, whoee bodies would weigh from a pound to three or four pounds, 
work together to build the nest, the siee of which will depend upon the 
number of workem. They piok up the stonea with their mouth, and 
bring them'to the heap, one at  a time, from far and near. Theee n a b  
:are made in tolerably shallow water where there is a moderate c m e n t ,  
whioh favoure the hatohing of the ova. Their form ie generally oonical, 
and they conkin on an average a art-load of gravel and stones, but  
they vary from a whee~barrowful up to four and five tone. The faot 
that the etonee weigh fully one-third l& 'under water than'in the air 
he lp  to aooount for their ability to carry the larger ones, whioh may 
be seen in handrede on theee heaps. 

It mey appear strange that the'greater part of this region should 
have remiined 'nrierp1od'~nntil now. ' But the reasons am not fer to 
.seek ,Although its southern boider iiiady 180 .milei in a etrsight line, 
north' of the city of Otkwa, the kgioh ie:zkbt way tb iretiah by iresent 

bf .rAvel.'. It had.-,no. attraction for any on6 bdt kovernment 
eiylorers, who were few in 'numbbrs, and they had'alwajq~ been bully 
occnpied ebewh'ei.e. : Fnrchr ing  'anikials were not plentifal, and v e v  
few aboiigin& 1ided':in the regibn; fta rivere form& no hart of the 
,routes travelled by' the Hudson's Bay CCbnipa;ny9s people. It formed b u y  
:a small of the un6rpiored re$o& bf Canada, whioh ere mob exfen- 
siv6 than hiy. otherti ih the world st the pretmnt time. ' 04in'g to thb 
combination!of circ~mstancks, i t  rednained uhknown tb'.geopphy, not- 
withstinding that i t  wa'e the most southern bf our uieiplowd &triob, 
hut it now provea to be a very valuable part of the Dominion. . '" . 
: If a railway w&e' h i l t  from. Quebeo, Mcmtreal,' or Othwql this 
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dirtrict aould be reaohed in a few h o w ,  and Qaebeo is within a week's 
mil by fast etaamera from the Britieh ielande, no t ha t  we have here a 
large habitable territory which may be opened for settlement, and made 
wi ly  accessible to immigrant8 from Europe. One of the advantagee 
o 5 e d  by thie region to t he  settler t the  fact that, notwithstanding its 
p-t wild oondition, it is well understood that law and order prevail 
in every part of the  Dominion, and tha t  life and property would be aa 
eefe in this  district ae if it formed a pert  of England itself. 

Bebm the reading of the paper, the Chairman (Admiral WEARTON) mid : 
We M vary glad to welwme here to-night a fellow-Englishman from the p t  
DJmiaion of Canada, of which we are all so proud re an offahoot of our 0.3 
em* He b~ been journeying in a put of that v ~ t  w u n t y  not ro v e y  tsr 
from dvilisation, but whioh hru rather strangely up to the prerent day been very 

I little h o r n .  and which hre proved a very intererting wuntry indeed. I will call 
upon Dr. Bell to r e d  hir paper. 

After the mading of the paper, tbe following d i s c d o n  took plece :- 
I 

blond EA~BXE: It is with great plevlure that I have head the ppe r  red 
, by Dr. BelL It may not be known to many of you that in this hall in 1881 Dr. 

Bd d one of the most important paperr ever publbhed, and I recommend m y  
01 rbr Fellom who may be inkrented in Canada to go to the library and r d  that 
ppr. With an enlightened mind, it shows the capabilities and wonders of the 
Dominion of Can& and it wan publinhed in October, 1881. Dr. Bell is not only 
eminent M an aplorer, but he is elso eminent an a geologist. To-night we ham 
beud  of there gmat rivers which run into St. Jamen bay, and thence into Hudson 
by. In the ppsr read in 1881 he clearly demonstrated and showed that this was 
nrripble for-&mmsraial purpoeem. Many believe that Hudaon stmita and bay 
m fmen over and perfectly urelean for commercial purpores. If you read 
that pper you will alter your opinion ; you will be able to see that these rivers 
ba h rpoken of are open to the 880, and can be made commercially valuable. 
Behas told ur to-night that the immenm forests adjoining James bay clothe this 
Lod whioh he thoroughly explored. Tens of thoueandaof acres of this magnifiaent 
timber can only be made use of by bringing it to England or other places by 
ram. If I am wrong the Doctor will noon mt me right. I t  was only three dayr 
rgo I lad a ppe r  rhowing the actual work done by Dr. Bell. I t  said his thirty 
yeu~' work WN now bearing its fruit. In sperkig of the mineral richesof Canada, 
Dr. E d ,  u a geologint, hu done a great work, and to prove this anmrtion let me 
red thin report, dated Ottawa, 23rd of last month. "The mineral ontput of 
Clndr lut year wan $!!,437,000, an ineream of $1,600,000 over the previous 

I yeu; the value of the Dominion production has doubled during the last ten years." 
I h. Bell h~ done a great work for Canada M a geologist and explorer; and 

when you look at him now after thirty years' exertion, I don't think you will find 
it h done him much hum. I delight to meet him *night, after many years' 
bud work for the benefit of mankind. I am sorry time doea not permit him to go 
into the advmtsgea of these rivers flowing into Hudson bay for the conveyance of 
metab and timbers. I would like to knod from him to-night whether he has the 
hame opinion an he had fifteen yeare ago-if Hudson bey is navigable and Hudson 
by L wful for the pnrpmea of navigstion for the bene6t of mankind. 
Dr. BELL : I should hare bean pleased to speak more at length on the subjects 

rcfmed to, but did not wish to detain this audience. However, as Colonel Harris 

I No. L-JULY, 1897.1 
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hos spoken. I would like to make a few r e m u h  before we separate. He hu been 
good bough tq wngratulate me on sbnding the fatiguer of exploration for thirty 
~aam. I should tall Colonel Harris that I have wm~leted forty yaam of this mrt of - - 
hing, and 1 do not know that I em much the wor& for it. I have not sufferad 
much harm. from having slept on the ground for forty yearn. I have not changed 
my mind in reference to the utility of Hudson bay M a means of reeohing the 
interior. It may seem stnmge to you that a port on the west side of Hudson bay, 
is nearer Liverpool than Montreal. Quebec in about the same dirtanoe from Liver- 
pool M Chumhill in Hudson bay. Now, if it  ia possible to reach this port in a 
wmmemial wry, you see the advantage to that territory. If we oan reach Chumhill 
from the centre of the habibable parta M soon M we oan get to Winnipeg, and as' 
Churchill ir M near Liverpool M Quebec, we mve the wbols dktance from Winnipeg 
to Quebec, becaw Churohill ia no further from the centre of the north-weat than 
Winnipeg. 

I have said I believe, on the avarege, the bay and straits might be navigated for 
four and a half montha in the year, from all the information I could obtain when I 
red that pper, and this is practically all we can do at Montreal and Quebec For 
the middle months of the summer it ia usually navigable for all kinds of ship, and 
coneequently we have here an easy means of sccrss to the oentre of North America. 
When that mube will be o~ened depende on the prewure of bueinm from within, 
but. the time will come, there is no doubt, when one railroad will not be sufficient 
to arry  the products of that region to market. 

Admiral WKABTON : I think, M we look at thia map, that it will strike US as 
very extnordinary that this country which Dr. Bell has explored, and this very 
large river' he ham found, have never been examined before, and it shows us what an 
immenee country Canada in, and alw, up to the present time, how comparatively 
sperae the population k. Trade and civili~etion have followed the broad valley of 
the St. Lawrence, the Great Lakcs, and thn rioh wuntry beyond, and this conntry 
close to Ottawa and Montreal and the earlier ~ t t l e d  parts has been comparatively 
overlooked. The description that Dr. Bell has given US of the country there will, 
1 think, make ue rather envy the lot of the Geologicel Survey officers of Canada. 
I t  b m a t  delightful travelliog in these aoods, of whioh I have had a little experience, 
and I look back to thorn days with the greatest pleasure. One forgets the  mosquito^ 
and black fliw-perhaps Dr. Bell is w used to them that they do not trouble him 
any more--but, except for that, these forests of North America are most delightful 
placea to wander about in, whether exploring, fishing, or shooting. Dr. Bell knows 
the whole of that enormoua territory, and no man, as Colonel Harris has mid, ha8 
done more to open out and find out the oapbilitiw of Canada than Dr. Bell. There 
are two very remarkable things in whpt he haa told us: one is the number of 
lakes that have mom than one outlet. Take the world at large, it  is mwt unusual 
to find lakes with more than one outlet, and I suppolre it is simply an ,evidence of 
the flatnew of the country, for where there is a general fall of land, lakes can,hlVdly 
have more than ,one outlet. I have never heard that there are in any other district 
many lakes with more than ,one outlet. The other is the remarkable fish, which 
is quite new to me. I wish some zoologist were here to-night to tell IW something 
about this chub that builds piles of stones. 

I t  is a great cormlation to hear from Dr. Bell that he thinks the forests of 
Canada recuperate themrnlven nearly as fast as they are destroyed by 6 ~ s .  That 
they are so deutroyed is unfortunately well known, and it is a great conmhtion to 
know that they are growing up eo fast. One of the things we look forward to wit11 
tenor ie when the great forests of the world will have beeu destroyed, and we 
slmll be hard up for wood. 



f Liii ih you will all join with me in giving Dr. Bell a hearty vote of thanke 
lor hL intemrrting peper. 

DR BKLL'B MAP.-The map has been compiied from the Imtrumentcrl mil 
"Tmck Surveys of Dr. R. Bell in 1895 and 1896, with additione from the map 
of the Geologiaal Smey of Canada, the Crown Lands Department of the Province 
of Quebsc, and elrataha by Indiana of the county. The mtronomical poeitione of 
Mr. H. O'Sullivan have been adopted. Dr. Bell wan aaeisted by Mr. R. W. Brook 
in 1896. 

A JOURNEY IN WESTERN SZE-CHUM.. 
By Mra. ISABXLLA BISHOP. 

MY journey of five month in Sze-chuan followed upon eight months of 
Chinese travel, and in point of interest, variety, novelty, and magnifi- 
m a e  of scenery far more than repaid me for the various hardships and 
dif6dtiea whioh I encountered, specially in the region inhabited by 
the wpposed aborigines, which appears scaroely to have been touched 
by either the geographer or the trader. I only regret that my lack of 
scientific knowledge should make the paper which I have the hononr to 
read before this audience to-night, meagre, and in many respects 
~errtisfactory. 

Leeving I-chang by house-boat on January 31,1890, I reaobed Wan 
Heien, in Seechuan, on February 19. The situation of this city on a 
sbarp bend of the Yangtze, backed at  a distance of 30 miles by a range 
of mountaine, built on aeveral temple and pagoda crowned hills, and 
surrounded by precipitoue truncated peake of sandstone from 700 to 
1500 feet in height, rising out of wood and oultivation, and eurmounted 
by the pictureqae fortified refuges which are a feature of the region, 
is superb and impressive. Wan hae doubled its population and trade 
in twenty yeare. Ita fine streets and handsome shops, stately dwellings 
within large grounds, thriving industries, noble charitiee, and the fringe 
of junks for a mile along its river-shore, indimte a growing prosperity, 
whioh is charocteristio of the cities of Szechuan. 

For the journey of 900 li to P~cr-ning Fu, I engaged three coolies for 
my open chair-which, being a novelty, was an abomination-and four 
beggage cooliea from a hong which waa responsible for their good 
behaviour, and they and all who succeeded them on my land journeye 
of nearly 1200 milee kept their contracts faithfully, were chwrful and 
obliging, and showed me many of those kindly attentions whioh fix 
themeelves in a traveller'smemory. My Chinese servant interpreter, of 
whom I had hed previous experience, waa effioient, faithful, and plucky. 

Peper lad at tbe Royal Urngraphical Society, May 10,1697. Map, p. 128. 
t 1 Chipere U = 1814 Englirh feet But the meammment of t b  Ii varieq an in 

~~ .ad Japan, the mountain and the phin li differing im length-I.S.B. 
c 2 
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I carried no other etoree then curry powder, tan tabloids, and a tin of 
deaicaated map, and lived ae I alwaye do on native food. 1 left Wan 
with en eeoort of four ynmen runners. Thie eecort (now compulsory in 
Sza-ohuan) wee ohnged a t  every prefecture, eometimes for two, some- 
times for six men, and oocrreiunally for eoldiem in gaudy uniforma. 
These runners, whether civil or military, invariably ran away when 
I was aeeailed by bos!ile mobs. Further, they were apt to band over 
the magietrate's letter, which wnp my nominal protection, to beggars, to 

BL'NE ON THE B-'-KIA-CHAO PA= 

whom they paid ~oseibly a third of what they received thelueelvee. 
Nany Sze-chuan inna are good for China, but, a8 I did not keep to the 
regular stages, I encountered woeful accommodation in dark mud hovele, 
my B B I V ~ ~ ~ &  after inspecting it, eometimee oo~ning out with a rueful face, 
and the information that I should have to eleep in " the pig's mom," a 
~tatemcnt eo far true ae that a comer of mine was reserved for theee 
objectionable animals. 

I regret that I must hurry over the earlier weeks of my journey 
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through this magnificent province, which, from it8 size, population, 
bade, and productions, may truly be called the empire province. I t  
gave me a greatly enlarged idea of the splendid possibilities for trade 
which exist in Western China, and a truer perception of the capacities, 
r880urcefulnees, and enterprise of the Chineee themselves. 

The main road from Wan to Cheng-tu, which I followed for five days 
is a fine work in good repair, flagged, carried by stone staircases up and 
d m  declivities, and over the paas of Shen-kia-chao (2740 feet) by 5000 
impoeing.granite s t a h .  I t  was thronged with c-oliea carrying opium, 
tobscoo, and paper to the port of Wan. Beyond Chai-shih-kiao, where 
I left it, the roada varied from the slimy path on a rice dyke, not wide 
enough for two chairs to pase, to the Talu, the imperial roedofrom 
Peking to Cheng-tu, broad, flagged, and shaded by a superb avenue of 
cedare for which extreme antiquity is clrimrd. Many of the stone 

bridgea would be regarded anywhere se imposing structures. The 
earlier pert of the route is through beautiful mountain scenery with a 
redundant wealth of vegetation, the formation chiefly grey sendatone, 
limestme, and oonglomerate. Coal abounds, cropping out even by the 
roadeide, from which the children hack it daily for cooking purposes. 
The workings are most primitive, and coolies' baakete t r a q m r t  the result. 
Lump cual, burning with little smoke or ssh, ie worth 2s. 6d. per trm a t  
the " pit's mouth." Coalfields appear to underlie the whole surface of 
Cantral and Northern Szechuan. On the Kin-ling river, which entered 
largely into my route', and which is navigable for boate carrying thirty 
tone from Kuan Yuen to Chung King, 500 miles, the ooal traffic ie 
enormoue, and at several pointa there are ooal-yards fully an acre in 
extent, stmked to a height of 8 feet with coal in large blooks. 

In  the mountains there are innumerable homeshoe oorries with 
narrow entranoea, t ehced  and exquisitely mltivated, each with its 
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lsrge and handsome farmhouee and ite cedar and oyprees groves; and 
menderins' country houeee, rivalling some of our renowned homee in a h  
and statelinem, are frequent. As the oountry p w a  more open there 
are fortified refugee on rooky heights, great templee with poroelain 
fronts in rioh colouring, dietilleriee, paper and flour mi lk  and every 
tom and large village hae its speoial indnetry-eilk-weaving, straw- 
plaiting, hat-making, dressing hidee, iron or bras9 work, pottery rrnd 
ohina, ohair-making, dyeing, a w i n g  and gilding idols, making the red 
paper need for religious and festive purpoeee, and the imitation gold and 
silver mine burned ee offeringe, e t a  Everything indioatee industry and 
prooperity and a certain eeourity for the gaine of labonr. There ie no 
winter. Even in February the opium poppy, which is moat extensively 
grown, and whioh is annually trenching more and more on the rioe 
lands, wee 8 inches high, and green orope were in full luxurianoe. 

After Kyaio this mountain region merges into rolling hills of deep 
red sandstone, terraoed to their enmmita by nature and art. The r d  
touches the Kia-ling and ite affluent8 many times, paeses numerous eelt 
wells on the Shan-rang, and finally, after ekirting the Kia-ling for many 
milee at  a great height, iinder oliffi abounding in remtwed temples, in 
which groups of divimtiee, carved in the rook, reoeive hourly worship 
from wayfarem, enters P e n i n g  Fu by a pontoon bridge. 

On this journey.of seventeen bye ,  the hostility to foreignera waa 
most marked. My entrance into many of the towns was the signal for 
the amembling of o mob, alwaye the most brntal when led by men of 
the literary olaee, howling, hooting, throwing mud and other mieeilee, 
etriking me from behind with eticka, and yelling, " Foreign devil ! " 
" Child-eater ! " "Beat her ! " Kill her ! " with other fiendish outcries, 
At Liang, after a riot of a hideous kind had lasted for two hoara, my life 
wae in suoh eerioue peril that the mandarin with a number of soldiers 
oame to the resoue, and lined the street with troops the next morning. 

Peo-ning Fu, where I spent a week aa the guest of Bishop Ceesels, of 
the English Church, though a oity ofonly twenty thousand inhabitants, 
is important as being a great port of export and the reeidenoe of a 
Taotai and of many retired and expeotant nurndarins, and its beautiful 
euburbon lanee are full of handsome reeidenoes. I t  is a oharming oity, 
embosomed iu fine trees and orchards, in a wooded baain, surrounded on 
three sides by the Kia-ling, whioh is quayed by q u e y ~  falling beok in 
twenty-five stepe, with a flagged promenade 26 feet broad oa the top--a 
noble work. Pao-ning hae a large hospital and dispensary under en 
English dootor, in connection with the China Inland Mission. I went 
on to Sin-tien-tsi, my farthest point north, and afterwards resumed my 
mamh in a south-westerly direotion to Knan Heien, 063 2i distant, a t  
the north-west corner of the Cheng-tu plain, the starting-point of t he  
journey whioh I am to have the honour of describing to you &night. 

Beyond Sin-tion-tsi', the oonnt ry, though hilly, abounds in broa3 
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bell-watered valleys, sprinkled with towna and villagee, and .ex- 
quisitely onltivated. On this mute are the imp prefeatural oitieg of 
Mien-ahan, Mien4hn-Heien, and Pieng-Haien, the latter celebrated for 
the exaellence of ite ironwork, and many other walled tome. At the 
two fimt are misaionariee of the C.M.S., who reoeived .me with un- 
bounded kindneee. Two &ye from Kuan, outside the village of 

Zeo.Kia Ch'eug, an a t b k  wee made upon me from the effeots of 
'3hich I have scaroely fully recovered. A very preat orowd assembled 

T A  CHOH PAW, 

at eome (11 fresco theatrioale, oatching eight of a foreigner in a n  open 
chair in the diatence, rushed down a broad, stony, dry river-bed, and 
amailed me with fiendieh howla-a eonnd once heard whioh can never 
be firgotten-uttering worm than the asual execrations, and d i n g  on 
the chair-bearers to set me down. The river-bed offered an.exoellent 
bnppf) of ammunition, and the mob threw volleye of stones, hitting 
My chair, and' the cooliee. At thie junatnre the soldiers of my 
escort fled. My hat was knooked off, and the next moment a well- 
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aimed large stone struok me on the back of the head, and I fell 
forwarde stunned. On reoovering oonncioneneaa, I found the ohair 
ret down, and an immenm mob hooting and howling round me; but no 
more stonea were thrown, a " reaeon talker " having represented the 
riakinem of killing a foreigner ; nor, though the howling with ruffianly 
aooompaniments continued for some distance, was there any more aotual 
violenoe. A lady travelling for two days with me in a olosed ohair was 
not molested. Though much hurt and d a d ,  I reaohed Pieng Hoien 
the same evening, a city famoua for a pagoda riven into exaot halves 
from base to summit, where we met with a very hostile reoeption, and 

. my room wee attaokd by a great mob. Ofaoials with ~oldiera oame to 
the rescue, and placed a strong guard at  my door, and the mandarin's 
seoretary oame with an apology, and took down our evidenoe regarding 
the riot a t  Lao-Kia Ch'eng, palliating the brutality of i t  by aaying that  
an open ohair wee a novelty to the people. 

The laat day'# journey was over the Cheng-tu plain, the road drawing 
gradually up to the fine mountains which descend abruptly upon i t  and 
form its nbrthern boundary. Later I ororreed i t  twice, and with still 
greater admiration and wonder. This glorious plain, with ita four million 
inhabitanfe, itr pmperoue citieeand villages, its innnlnerable upalatial" 
farmhoneen among oedare, bamboo, m d  fruit trees, its fine bridge0 with 
roofs decorated in laoquer and gold ; its stately temples, its enormous 
wheelbarrow traffic, its water and oil mills, its boundlees fertility and 
wealth, and its immunity for two thoueend yeara from drought md 
floods, are the monument of the engineering genius of one man, whose 
temple on a wooded height above the gorge of the Couohing Dragon, on 
the Nin, is the most magnificent in China, bearing hie motto incised in 
stone and lettered in gold in every oonspionoue place, " D i g  the bed deep, 
by the k n k r  low." The river wee divided, and the gorge through whioh 
one branoh of i t  pawee out, B.C. 206, by Li Pin, a prefeat in the kingdom , 

of Bhu, the present Sze-chuan. A tablet recorde the story. His aon, 
whose name baa been 1004 and who is known only as the " h n d  
Qentleman," oompleted the work, and reoeivee the greater honour, K i n g  
wonhipped annually by thouaande of p i l e m e  in the great Er-lmg 
temple, to which an imperial envoy oomee everg year with gitts. From 
the T'ein dynasty in kc. 255, every Chineee emperor hae o o n f m d  the 
tide of Wong, or Prince, on the eon. 
Li Pin's engineering motto hes been foithf~lly adhered to for two 

thowand yeara The stone-faced dykw am kept low and in rep&, a d  
the bed of the artificial Min, oloeed annually by a dam in January, is 
mured till on iron oylinder sunk by Li Pin is d e d ,  and the river- 
bed, dowing a fall, is dug down to thie level. The whole plain eon- 
tributee to thin work, and a special offioial of high rank ia mopolrnible 
for it. I n  April there ie a grand ceremony, sometimm attended by fie 
\'io~og, when the dam in cut, and the Min is liberated to be divided 
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md subdivided, ita strong torrent seized upon by human skill, twisted, 
curbed by dams and stone revetments, and sent into innumerable streams, 
anall canole, and brooklete, till, aided by a fall of 10 feet to the mile, 
there is not an sore of the Cheng-tu plain where the ninsical gurgle of 
its bright waters is not heard, and the perennial supply of water is so 
abundant that, though drought may exist all around, this vast oasis 
remains a paradise of greenery and fertility. 

Knan Heien, a t  the north-west aorner, is one of the best-placed 
towns in China, situated where the Min (by the C ! e a e  called the Fu) 
emerges from its long imprisonment among the mountains throngh a 

BOOP OF ERLANQ TEMPLE. 

v e y  fine gorge, and the oity wall includes hill and forest soenerp and 
1 averal fine temples and pavilions. Kuan is the great northern emporinm ' ofthe Tibetan trade in wool, furs, hides, musk, hartshorn, rhubarb, and 

many other druge, whioh are there exohanged for tea, cotton, cloth, and 
silk, as many ae five hundred Tibetans, with their yaks, camping outside 
the walls in  winter. 

Aftera vieit to Sin-tn HBien and Cheng-to, I returned to Kuan, gained 
all the scanty information which was acoeasible regarding routes and 
rappliea, snd left it on April 18 with a fresh eet of coolies, and Mr. Kay, 
r h y  m-br of the C.M.S., as an additional interpreter. With the 
exoeption of a divergence for a short cut over the pass of Nyang- 
&ling (2100 feet), 75 2 i  from Kuan, the Tibetan road by Sung-pan- 
ting, for the 200 2 i  to Wei-&an, follows the left bank of the Min or 
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Fa, with whioh i t  is shut in by the cliff0 and moantrine of the gorge 
through whioh the river, from 150 to 200 yards wide, thundem on it8 
stormy counw. Villages and amall towns oaour where spaoe gdmita of 
them, but there ie little oultivation, and that ohiefly of oilts& and barley. 
As far as the head of navigation, 30 li above Kuaq and 6300 li above 
Shanghai, there are large collieries and limekilns. There are severdl 
very fine suapenrion bridges of bamboo, renewed onoe a year, as well as 
bridges oonbbting of a single bamboo rope stretched across the torrenta 
a t  a greet height. Even women make nee of these without fear. 

There was 8 good deal of t r d c  on the rosd, altogether Tibetan, 
large oarsvans of mules, some of them carrying prayer-flags, loaded with 
wool and medicinal roob, the rough, uncouth-looking muleteere alwaye 
aheery and friendly ee they eaoh exohanged with us their national 
da te t ion ,  zho. After four days of mountain travelling we reaahed the 
prefeotural town of Woi-chau, at  the oonfluence of the Siao Ho, or Brnall 
river, with the Min, the united stream being spanned by a fine sus- 
pension bridge. The road to Sang-pan-ting runs northward, alongside 
of the Min, and the' road to' the Mantzu oountry atarta from the right 
bank and follows the Siw Ho. For aeveral li before reaohing Wei-ohau, 
'the objeots of interest are novel and plentiful. 

There are villages on hilltops; on moky peeks, reaohed by etaire out 
in the rock ; on ledgee of preoipicee, into which the back rooms of the 
houses are bumwed, without any obvious mean9 of aoceea; and villages 
where the houses are three, four, five, and even aeven storeys high, 
dinging to mountain-aides, or hanging on to cliff0 above tempestnous 
streams. Them villagea are on heights 5000, 7000, and 8000 feet above 
the see, and from 2000 to 3000 feet above the Siao Ho. All look more 
or less like fortifications, all have flat roofs, and all bave brown wood 
rooma, muoh decorate(2 with n d e  fretwork, and supported on oarved 
beams projeoting from their upper atoreyp. Each village posewee one 
or more square stone towers, sloping gently inward8 from baae to 
summit, and from 40 to !I0 feet high. The bee= of some are 30 feet 
square. The aides are piemed by narrow openings. The doorway0 a m  
16 feet and upwards from the grdnnd, and at  preeent there are no m- 
of aooeea. The old men say that eaoh contains a etaimam and mev~ml 
room. A few bave their tops broken off, and othere bave brown wood 
projeations near the top. They give the romantic v i l l a g ~  in the ravines 
the p m i o  aepeot of smelting-works. Three and four in a eingle village 
is not an uncommon uumkr, and I have seen ee many as aeven. They 
are built of blooh of androssed stone. 
h the Manten eey that their fathere and their fathers' fathem 

never remembered a time when they were free, so they cannot remember 
having h d  any leganda regardiog the of thaw towerq -pt 
that in 4 L ~ l d  times" fires were lighted on their roof0 to recall a b t  
villagere to the duf'rnce of their homee on the approach of an enemy. 



A JOURNEY IN WESTERN SZE-CHUAN. 27 

Some think that they were granaries, but the so-celled thinking of 
people in their etage of mental development i~ of little value. From 
oertain indic~tions in a few ca~ee, I inoline to believe that eaeily mmov- 
able approachee of stone and earth led to the doom, and that the towera 
were refuges, in whioh the cattle were below and the people above, food 
for man and beaet being etored in the aame building. Very large 
earthenware jam, which might have contained water, have been found 
in some of them. 

Along the lower waters of the Siao Ho, the Mantzu villagee, witb 
the lands attached to them, were taken poeeeaeion of by the Chineee 
after the Tai-ping rebellion, and the number of graves of thorn who fell 
in battle ehowa that the fighting was very severe. 

About 45 ti from Wei-chau, where the lateral clefts in the rook are 
dark and precipitous, and r&ky peaks crowned with fantartic lama- 
seraia riae abruptly from ooloaeal spare, the villagee on the heights become 
more numeroue, and the presence for the first time of Mantzu inhabitants 

denoted by olueters of flags on long poles, iaecribed with prajem in 
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Sanskrit, fluttering in the strong breeze which blows down the oanyon 
at  that setreon from sunrise to sunset. Alluvial fans bearing fair orope 
of bearded wheat and maize occur, and there are orchards on the lower 
grounds, with peam, apricots, and poplam. Wooden suspension bridge0 
out of repair, es at  the rrtriking village of Ken-po, span the turbulent 
torrent. The gorge through which it foams and thunders is a split 
between mountains whioh are from 8000 to 11,000 feet in altitude, 
continually walling i t  in by inacoeesible precipices, which now and 
then awing apart to leave room for a village and a few narrow fields, 
these preoipioee being laterally cleft in so remarkable 8 manner 
ofttimes to show on one side the rock corresponding to the cleavage on 
the other, so that if the sides oould be brought together they would be 
an exaot fit. 

The road is a great work, being cut, not bleeted, for much of 
the way out of limeatone, scaffolded over the river, o; carried through 
galleries, in which are tablets in honour of the man who preeented the 
road to hie district, a frequent method of displaying local patriotism. 
Nitrate of soda exists in such enormous quantities as to check vegetation 
by its effloreeoenoe, and reduce i t  to coarse planfa of strong constitutions. 
Sulphur abounds also, and a fairly rich iron ore. There is a nitre 
manufactory a t  Wei-chau, but the cost of traneit is great, and the sdphur 
is only used.locally for tipping matches. The road c m e s  the Siao Ho. 
and asoends by a steep rock stairowe into a strikingly bitUated Mantzu 
village, now inhabited by Chin*, dominated by a lamaserai on a peak 
which looh like an outgrowth of the rock itself, and from thence 
follows the left bank to Li-fan-ting, through coloesal scenery devoid of 
wood, until the canyon widens into a cavity of irregular shap ,  sur- 
rounded by tremendous mountains and by precipices, which, according 
to Captain Gill, attain a height of 3000 feet. The river rnehes through 
the town, and is utilized for a number of Lilliputian flour-milk The 
wall, which in many plaoee loolce like a eerie8 of steep flights of stain, 
follows the irregular outline of the peak round the base of whioh the 
little world's end town clusters, and enoloees much vacant space. Li-fan 
is a small official post with about 160 homes, a remarkable y a m  
which, leoking spaoe for expansion, hea developed skywards, a temple 
on a rook brilliantly colonred, and a fine temple in the single narrow 
etreet, rich in effective wood-oarving, and poeseseing a huge bas-relief 
of the dragon. The town subsists almost entirely on the through trade 
from Tibet at certain seasons. The rarefied air is singularly dry, con- 
tinuing eo till the pees of Pe-t'eo-shan, 70 li to the westward, marb 
a deoided change to humidity. On April 22 and 23 there were four 
and six degrees of frost during the night. 

Be soon as I arrived, the usual official visit wee paid, and with much 
politeneea of manner obstacles were thrown in the way of my farther 
progreee. Two runners were placed at  nly door, one of them sleeping 
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m s  the threshold. Mnoh oom&leration for the safety and aomfort of 
r luly wan expremed. Them web no 4 8 ,  it wee d, and no inna ; 
the people were aavagea, the tribee were fighting, it waa dangerous to 
prooeed. The next morning the pmpeot of departure badly clouded 
over. The veneer of politeneea disappeared, and a certain didatorieln-8 
took its p h .  Senior officials from the yamen mounted guard. Runnern 
d d  not be provided, they a i d ;  the mandarin waa absent, and no 
nmngements conld be made, and I muet wait till the Vioeroy of 

8zcchuan could be communicated with. Going beyond Li-fan wea u 
thing unheard of. All other foreigners had turned baok ; they could not 
be rqonsible for me any farther. They bullied end threatened my men, 
and forbade the townepeople to give me suppliaa or portem. The second 
morning the hostility waa jet  more marked, and there waa a violent 
dtsrcation between the ofiichl~ and Mr. Kay, which did not mend 
mattere, and in which some very strong things were said on both aides. 
Eventually, an I left the inn, they made an attempt, whioh wae 
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hktrated,  to olose the door on me, and then, following us to the bridge, 
shouted ae a farewell, " We weah our hands of you." 

From this point there was the pleasurable exoitement whioh attends 
a plunge into the unknown. Three Russian explorers reeohed Li-fan 
but tuned back owing to illness. Captain Gill arrived, but returned ; 
and some of tho Frenoh missionaries have gone up the Siao Ho so fer. 
But I have hitherto failed to learn that either geographiaal regearah or  
oommeroial ambition hae penetrated the country beyond, or that a v  
traveller has given any description of it. 

The 60 li from Li-fan to Tsa-ku-lao, along the same river, have much 
the same oharaoter ae before. The scenery is magnificent and even 
more fantaatio. Grey sandstone gives place to oaverned limestone. 
Sohistaceoua rock and mnglomerate are met with, and the river, occasion- 
ally narrowed to 40 feet, plungee over pink granite ledges in a reriee of' 
cataracts, or the aanyon opens out, and there are smooth green lawns 
covered with dwarf orimson roses, and the dismal remains of villages 
destroyed in the Tai-ping rebellion. Some Mantzu villages, though 
deserted, are ready for re-ocaupation, and there are others now oocupied 
by Chinese, arohiteoturally striking, eaoh with a feudal oaatle piled on 
a rook above it. At one of the?e, in the late afternoon, we were over- 
taken by four runners, the Li-fan officials having thought better of it ; 
but, in order to compel ua to turn beck, a letter had been seat in the 
early morning to the mandarin of Tea-ku-lao, direating him to order 
the townspeople to refuse lodgings and transport, and when Mr. Kay 
arrived there two hours before me, he looked vainly for acoommodation. 
On my arrival, however, a very good inn meived us. 

Tmku-lao, the outpoet of Chinese ofioialiam, ia superbly situated 
on a height above a sharp bend of the river, and the western exi t  
drops abruptly down through a pictnresqoe gateway, by 600 feet of 
steep stone steps, to a bridge whioh oonnecte the trading with the official 
town. Above the former, where the houses are piled on ledges of rook 
in pioturesque dieorder, is an imposing lamasemi, with a very uurious 
pagoda temple on a height above it. The yamen is an interesting- 
looking building in Tibetan style, with a Mantzu tower 60 feet high 
adjoining it. One olean narrow street lined with shops, vending gaily 
ooloured articles of Chinese manufacture, outs the town in twain. T h e  
houses are two and three storeys high, with quaint carved, projeoting 
upper rooms, and peaked roofs with deep eaves, from whioh depend 
oarved wooden drops. 

A last effort was made to hinder my farther p r o w  with a vehe- 
menoe which was almost piteous, entreaties being resorted to when 
threats failed, but the opposition collapsed suddenly when a certaill 
clause in my speoilrl passport wee pointed out. The ooolies had heard 
euoh reports of the road that they engaged mulee to oarry their loads, 
the bamboo across the shoulder, with its dependent burdens, being 



unmited to the e Jgenoies of mountain-climbing. The ouriosity of the 
people, for the first time in a journey of two years, waa tempered by 
polite- for eaoh batch of would-be sightseers sent in advanoe to know 
if1 wodd m i v e  them, and they always left after vhita of conventional 
brevity, remarking that I muet be tired! The population is mixed, and 
m y  of the children show an agreeable departure from the Chinese 
pbyaiognomy. The red woollen habit and peaked hate of the red 
lamas, the varied ooatumem of the tribesmen who were in the town for 
p-a of trade, and the many styles of hats, the moat interesting 
being made of a epeoiea of lichen, were a very agreeable vwiety. 

Superb weather favoured our departure. The heat of the sun melted 
the snows towarda midday, adding volume to the thunderone roll of the 
Siso Ho, above which the bridle-track is oarried over steep epurs and 
abutments of limastone. There ia a very decided ohange after leaving 
Tss-kn-lao. The river, no longer hemmed olosely in by the walle of a 
tremendous cleft, ia broader and stiller, there are shingle banks and 
dretchee of oultivated land, and i t  makes ita way through the ranges, 
inatead of following their ohasma. There are great openings giving. 
gloriona viewe of high, conical, snow-olothed peaks, heavily timbered' 
below the mow; one group, called by the Chinese " the Throne of 
Snow," consisting of a great central peak with nine others of irregular 
altitudes enrroundipg. After croesing, at a height of 9750 feet,. the 
spur known aa the Pe-t'eo-ehan pees, the aridity and sparse vegetation 
of mart of the road up to that point are exchanged for humidity an4 
a wealth of emall treea and flowers, and the ranges ~bove  the right 
bank are wooded with conifem. A marked feature of this stretoh of. 
the 8im Ho is the eingularly abrupt bends which it makes, and that+ 
at mart of these a conical peak, forest-clothed below and naked rock 
above, r i m  direct from the river-bed, pwsibly to an altitude of fqomi 
2000 to 3000 feet. 

After Pe-t'eo-ehan, with its summit thiok with flags on poles in, 
honour of the spirit of the peas, and ita ~~lagnifioeut view of some of the .  
loftier snow-peaks, the river broaden8 considerably, and breaks up into 
~ v e r a l  channels, till i t  narrows again at a point where a suspension, 
bridge is thrown acrosa it from two natural piera of rook. There a very 
dirty Chineae village of mud hovels faoes a Mantzu village of towers 
andlofty etone homes. I t  waa hot and dusty, and children and pigs 
were both aggressive. After a halt, we crossed to the right bank of 
the river, and shortly entered Paradiae. Near the bridge ia a showy de- 
tched temple, the only one in the territory, the household or lamaeerai 

Unfostumtely, I had rent my aneroid to England, and a pony had rolled on my 
Llpomebr, rendering it uelws. The heighta given are by a borrowed aneroid, the 
ern? drhioh I wnr unable to have estimated. I conrtructed a rude byprometer, and 
hi the altitude 01 come by boiling-point thermometer, but I am under the ilnpl~saion 
thrt m m t e  okervatio~r might reduce the other altitude6 eouriderab1y.-I.S.B. 
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h o w  of worship from henceforth taking the place of the public 
temple. Close beside i t  the road pames un+r an arch, where there 
are twelve prayer-cylindens, revolving by the pwesnre of the hand, on 
either side, and near i t  is a mnoh-deoorated prayer-wheel " in a house 
by itself, worked by water-power, the lama in attendenoe woeiving 
much for each revolntion. The cylinder ie 12 feet high, with a diameter 
of 4 feet, and is mid to contain 100,000 repetitione of the mantra " Om 
mani padme hun." 

Two li ferther on, the main branch of the S h  Ho, desoedding from 
the north-west, is joined by streams of nearly equal size from the 
month and north, ooming down through canyons full of superb vegeta- 
tion, above which rim peaks of unsullied snow, mostly in groups. The 
vegetation above this meeting of the waters ie tropical in ita luxnrianae. 
Moeses and ferns sofhu the outlines of boulders, and drape the trunk8 
of fallen treea Tree-stems are almost hidden by ferns and orohide, only 
one of which, a purple and brown spotted dendrobium, wan in bloseom. 
A free-flowering four-leaved white cle~natis looped the trees together, 
arching the road with ita snowy clusters, and a white daphne filled the 
air with its heavy fragrance. The ground, conoealed by mosses; a 
crimson-oupped lichen, and the hare's-foot fern, was starred with white 
and blue anemones, yellow violets, primulaa, and lilies. White and 
yellow jasmine and yellow roses entwined the trunks of trees, and the  
flowering sh rub  were innumerable. The foliage of the maple lighted 
up the gloom of holly and ilex with ita spring colonring of pink and 
red, a species of poplar rivalled i t  in lemon-yellow, the delicate foliage 
of the golden-barked birch was copper red, and every shade ap- 
proaching green was represented, from the glaucous blue of the baleem 
pine and the dark blue-green of its coniferous brethren to the pale 
tiqua marine of deciduous trees in clumps among the pine woods below 
the snow. For, piled on the forest-clothed cliffs and precipices whioh 
wall in the river, and blocking up the head of every lateral opening, 
were coantleea peake or splintered ranges, cleaving the blue sky with 
an absolute purity of whitenese. High up, in extraordinary situations 
of dubious accees, are Mantzu villages, muoh like fortifications, with 
their cultivated patches and human interests and flutter of prayer-flags 
lending life to the scene. The river sympathe~ically adapts itaelf to it, 
changed surroundings. I ts  colonring is a vividly transparent green, to 
which i t  would be an injustice to liken an emerald. I t  descends i n  
rapids, falls, and cataracts, in sheets and glints of foam, under bending 
trees and long trailers of olematis and red roses, pausing now and theu 
foraa moment'rl rest in deep green poola, in whose mirrors roees, clematb, 
and snow-peaks meet, its thunder music, echoing from gorge and preoi- 
pice, pausing never. After 30 li of beauty, which i t  is a luxury 
recall, the odorous air grew dump, the peaks flushed, the shadows on 
the road deepened, the canyon swung open, and on a low hill, bearing 
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trsoes of cultivation, there was a solitary Menteu dwelling. The 
frequency with whiuh woh ooour indicates the general mcnrity of the 
country. 

The host, as a roletion of the oourteous and intelligent young lama, 
my muleteer, made ne very weloome ; but his wife, a handeome wornon, 
un aoming in from the hill with a load of wood, looked estonbhed to 
h d  a foreign woman and twelve men in pcwression of her house. T h b  
typical dwelling haa two roofs, one above the other, eaoh reached by a 
deeply notohed tree-trunk, exactly like t h m  need by the Ainu of Yezo. 
The large, dark, and smoky lower rooms are oocupied by the family. 
The b and " cooking-range " are on a raised hearth in the centre of the 
floor of one of them, and the smoke finds vorione outlets in the abeenoe 
of a chimney. In  the better houses, however, a hole in the roof, into 
which a bollow log is oemented, offere i t  a more aonventional exit. 
Theae people know the reality of a &side, and poeeess the b r m  hearth- 
ride. The women are very far from being seoluded, and husband, wife 
and children spend the dark eveninge round the h, and take their 
m e a h  there together. 

With mnoh politeness, I was emorted up the notohed timbers to the 
threshing-floor on the eecond roof, where I slept in an open shed, whioh 
indicates that the part so sheltered is the granary. The sharp air after 
tbe day's heat was elixir, and the red gold of sunset and the rom pink 
of ounriee on the enows which e n o l o d  the valley and its blue gloom 
of pines, made a night in the open air very delightful. Them hospitable 
folk will not reoeive payment for their hospitality. The roof, or the 
fleet-room, if there be one, is at  the disposal of any reputable wayfarer. 
Fortunately, I had needlee, soismre, and rsels of coloured silk with me, 
which made the hearts of many women glad. 

The next day, April 28, there w e  mnoh additional snow on the 
mountains, and the higher pine woode were hoary. The road still 
purenes the right bank of the river, along a wider valley, and for the 
whole day's journey aeven enow-peeh are an apperent barrier. In  
the .roods nenr the roed there were fourben epeoiee of pinee and ire, 

I 

I and eight of maplee, besides oedars, juniper, yew, elm, holly, oak, alder, 
ilex, plane. birch, etc. A white honeysuckle added its exquisite fra- 

1 grance b the aggregate of sweet 0d0IIrS. The woods were full of white 
; peoniegthe roots of whioh are an expensive drag in China--sky-blue 

k b p u r  and aconite abounded, and yellow roses revelled in the 
I runshine on tbe smooth green lewna by the river, which are the 

amping-grounds of the Tibetan traders. 
After crossing and re-crosmng the Siao Ho on suepension bridges, 

we come upon Ku-ri-keo, a village piled on an abrupt height at  a point 
where a lateral gorge with a tributary stream opens on the river. This 
is ramarkable ee being the leet point to which I wae attended by 
Chinese officialism, and the first where there was a repreeentative of 
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the T'u-mu of Somo, the territory on whioh I had now entered. There 
the eoldiem from Taa-ku-lao delivered the mandarin's letter to the 
" T'eoren," or headman, and xieturned. A Mantzu official esoort was at  
onoe provided, oonsieting, not of armed and stalwart tribeemen, but of 
two handeome laughing girla, dbtaff in hand, fearless and full of fun, 
who enlivened the way as far as Chuti. Nor was thia faaoinating w o r t  
a sham. Before starting, eaoh of the girls put on an extra pettiooat. 
Had any moleetation been seriously threatened, after protesting and 
oalling on all present to witneee the deed, they would have taken off 
the additional garmente. spreading them solemnly on the ground, there 
to remain till the outrage had been either atoned for or forgiven, the 
neareat man in authority being bound to pnnieh the offender. Mr. 
Baber mentions a mmilar oustom amongst the Loloa of Ynnnen. 

On that day's maroh we paesed several Mantzu villagee, and a t  eeoh 
all the people oame out and brought us wooden oupa of cold water, and 
indulged in muoh fun with my men, several of them being able to 
speak Chinese. Nearly all the women were handeome. They were 
loaded with silver and ooral omamenta, plied the distaff aa they joked, 
and were free, not to say bold, in their manners. Chuti, spoken of as 
a metropolie, oonsista of two Chinese houses on the right bank of the 
river, a suspension bridge, and a large Maatzu home on the left bank. 

This stone dwelling, arranged, as are all the better class of houses, 
apparently for defence, posseeses three floore, reeohed by steep atairs 
ineide. Cattle,, mulea, fodder, and agrioultnral gear and implements, 
oooupy the fir&; the family the seoond; and the family temple and 
two guest-rooms the third--on whioh is also the flat roof or threshing- 
floor, whioh is the gathering-plaoe for the family and their friende, the 
wrestling-ground, and the place where the women weave woollen stuff 
for their clothing. The irregular roofs of the temple and guest-rooms 
are reaorted to by the men when they play oards, and a game re- 
sembling go. A11 well-to-do-people have a temple on the roof, with 
images of the Buddhist tried against the wall, an altar with the usual 
emblems and offerings, a drum, horn, oymbals, and other musioal 
instmmente, and ee many of the insignia of Buddhism as their means 
allow them to obtain. The householder is the priest, but every man 
and woman oan present his or her own invocations and offering& and 
in Mantzu homes there is scaroely an hour from sunrise to suneet in 
which the dull beat of the drum, and om nani p d m e  Run" reiterated 
in a high-pitohed monotone, are not heard. On all roofs, even of the 
poorest olaee, there is, at  the eastern oorner, a small clay furnaoe with 
a ohimney, d e d  the "eltar of incense." I n  this a t  eaoh snnriae the 
householder, looking eastwards, burns a bundle of the green twig8 and 
leave8 of the yew, of whioh two species are aooessible. No other tree 
a n  be used for thie purpose. Is not this curioue custom a relio of 
a nature-worship anterior to Buddhism ? 
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The host, a brother of our muleteer, reoeived us hoepitably, and I 
WM provided with a clean room on the roof, with a window in which 
wan Gxed a prayercplinder revolved by the wind. which whirred 
monotonowly by day and night. Many of the people from a village 
on a height, Mceeeible only by a eerie8 of ladders, spent the evening 
on the roof with much frolic and merriment. Of the foreigner they 
b.d no notion. They thought I m e  a Mantza of another tribe. Some 
of the women were beautiful, and even in middle life they do not lose 
their good looke and h e  oomplexions. 

The first SO li between Chuti and Mia KO are as entrancingly 
beautiful aa the earlier part of the journey ; then the canyon opens out 
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into a broad valley full of dingle bede, either absolutely bare, or 
mered with the Hippophm rhamnoideu and a epeciea of tamarisk. The 
reEeding mountain aid- are geahed by aummer torrents, and the 
vegetation by oomparison is ecanty. One of my ohair-bearere became 
a e r i d y  ill, and I had to walk while he waa oarried, and the laat part 
of the day'e journey was very fatiguing. Chinese brutality oame out 
strongly with regard to thia coolie's illneae. The others were quite 
willing to leave him to die under a tree, and, though the water he 
araved for m e  only a few yard8 off, they did not care to give i t  to him. 
They laughed at hie snfferinge, at me for bathing hie head, and above ' 

dl at  my walking to let him ride. " Let him die," they said ; he's of 
no um." 

D 2 
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After we c r o d  to the right bank of the dwindling river, e p t  
number of Manten men and women joined ns end eecorted us up to 
the large and impwing village of Mia KO, with its manyrtoryed 
houses, its feudal cantle, and ita large nnpicturesque lamreerai with 
one hundred and fifty monks. The great hillaides are well suited to 
agriculture, and though the altitude is over 9000 feet, wheat ripem in 
July. The soil is sandy, and potatoes, whioh have been introduoed by 
the Chinese, grow well. There are meny large villagee mattered over 
the hills, and the people have great flocks of brown goats urd sheep, 
the latter a long-haired, hornleee, flop-eared breed, with fat tails 
weighing from three to six pounda. They also breed herds of dw, a 
very valuable hybrid between the cow and yak, and capable of oarrying 
eighty ponnda more than either the horse or mule. The male dro in 
used for ploughing, and the female givee more milk than any other of 
the bovine raoe. Of i t  they make butter, whioh, as in Tibet, nppeors 
to beoome more valueble with yeue,and whioh is largely used dong 
with salt and soda in the preparation of tea, which in ohnrned in 
wooden churn till i t  is aa thiok ee ohooolate. From the hair of the dxo 
and yak the Mantzu prepare e heavy felt need for boob and for oimular 
oloaks, worn in cold or wet weather. As far ae the Great Divide, mow 
only liea for a few days a t  e time on the ground, and, judging from 
desoription, tbe cold is never severe. 

Drought in  the chief enemy of agrionlture, and the c rop  in this 
great valley were in urgent need of rain. I n  the late afternoon a long 
prooeseion of men and women, each carrying a heavy burden on the 
back, wound slowly up the hill to a point where i t  wee reinforoed by a 
similarly burdened company from Mia KO, and the united force WM 
met by a large body of lamaa in their aaored vestmenta, chanting 
Sanekrit prayers. The burdens'consieted .of the Buddhist scriptarea, 
whiob, when complete, weigh ninety pounde, and to carry this eeored 
load is regarded as an acoeptable aot of merit. Almost before the pro- 
longed servioe ceased, there waa 66a  sound of abundance of rain;" the 
wind m e ,  the rain fell in torrents, and the thirsty soil of disintegrated 
granite imbibed i t  as if i t  never could be satisfied. 

We were received in the house of the T'eo-ren, the father of our 
muleteer, who had a patriarohal establishment of married eons and 
daughters with their children, and farmed on a large scale. But 
neither there nor at  any other place in the Mantzu country would 
the people sell us any food, and a detention of a few day8 at  Mia KO 
made a great inroad on the suppliea of rice and flour brought from Tsa- 
ku-ho, and oansed me some anxiety, though I was always assured 
that everything could be got at  Somo. I had to leave the sick coolie 
behind to be cared for by these people, and two days were spent in 
inducing an unwilling baggage-porter to take his place. The mnler 
were lost on tlie hills, and stories of a famous robber on a part of the 
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route to be traversed made the Teo-ren averse to our travelling without 
an escort of ten men, who had to be hunted up in the adjacent villages. 
It hsd been a relief to be freo from Chineee officialism, runners, show- 
ing pssports, and the like, and the appearan- at  Mia KO of a mounted 
Chinese officer, a "captain of a thousand," with baggage and a mounted 
servant, and orders to keep me in view-whether to help or hinder I 
h e w  not, but strongly snepeoted the latter-waa very unwelcome. He 
and his servant cnrried aworda and revolvers. 

The main branch of the Siso Ho makes a prepoaterons turn above 
Mia KO, and we left i t  there to take a abort cut over the p u s  of Shi 

I Ten P i g  (10,117 feet), rejoining i t  20 li later. Sleet fell the evening 
I before, which turned to heavy snow in the night, whitening many of 

the lower hills, and lying heavily on the superb conifera, of the paes, 
where red and white rhododendrone and a large pink azalea were 
blooming profusely. At that elevation the mercury was a t  2 P  at 6 a.m., 
and, as a strong north-east wind wea blowing, the cold was intense. At 
noon, 2000 feet lower, the meroury etood a t  i2'. From this summit 



there is a glimpee of a long snowy range with a blunt and wavy out- 
line, on whioh five peaks, evidently of greet altitude, are euperimpoml. 
Hitherto the mountaim in the neighbourhood of the Siao Ho had not 
reached the majeety of eternal snow, but on tbia range the guide mid 
"it  waa all the year es i t  waa then." He mid that the p e e h  were 
known as the " Snowy mountnine," and that the great Qold river mm 
among them. Chinese m a p  oontain a good deal of freehand drawing, 
but I think that thie r a g e  is possibly identioal with one put down M 

" Snowy monntaine" running in a 8011th-weet direotion between 29" 
and 32" N. lat., and 101" to 103" E. long. Captain Gill found the wow- 
line in May& the same latitude and about 3" to the &ward, to be 13,000 
feet, and the limit of perpetual wow to be from 14,000 to 16,000 feet 
above the sea Ry a roogh estimate the peaka of this range onmot be 
muoh under 17,000 feet, and many of t ho~e  seen on the journey, 
which certainly were not then muoh lws than 2000 feet above the very 
definite anow-line, must attain altitudes of abont 14,000 feet. Taking 
the snow-line about the middle of May aa a rough baaia of calodation, 
the timber-line mast lie at  a height of about 12,500 feet. 

A steep descent of three hours brought ua egain to the Siao Ho, there 
a full-wate~ed, clear green torrent about 50 yarda wide, compreaaed within 
a narrow canyon, tumbling among gigantic boulder8 in glorioue oatartiota, 
forest treea of larger size than had been eeen hitherto bending over it, 
festooned with climbing roses and white and sulphur-yellow clematis, 
while all lovely thing8 which revel in moisture and warmth-ferns, 
mossea, selaginellaa, and the ethereal Trichmanes radicana-flourished 
in perfection along the margin of ita turbulent waters. One feature of 
the vegetation between Mia KO and Somo is the presenoe of a pea- 
green trailer (possibly Lycopdium Siebolrli) with pendanta 8 and 10 feet 
long, which takes possession of coniferoue trees, dooming them to a slow 
death, but replacing their dark needles by a tint whioh in messes ia very 
attractive. This plant ia used by the Mantzu for hats much worn by 
lames. Some of the red trunks of tbe conifers, branchlese frequently 
for 50 or 60 feet, measured from 19 to 21 feet in girth at  6 feet from the 
ground, hollies 7 feet, and a very umbrageous species of poplar from 
17 to 20 feet. In plaoes the height of the canyon walle, rbing foreee 
clothed tier aboce tier, cannot be less than 3000 feet, and their luxuriant 
covering embraced every tint of gold, red, and green. 

After several houre' travelling, the canyon broadens into a valley,olosed 
a t  its western end by the great range and pass of Tsu-ku-shan, and the 
yak and dzo fed in large numbers on the luxuriant pastures whioh confer 
prosperity on the Nantzu hamlet of Hang-kin. This should have been 
the halting-place, but owing to unpropitiona circumstancee not worth 
narrating, in which my European interpreter lost both his head and 
temper and got into very hot ma'er with the Chinese official, my better 
judgment mas orerborne, and in spite of the fact that snow was falling 
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heavily on the pass, that it wu, then 3 p.m., and that the mlim and I 
hd not teeted food einoe 10 am., we etarted for Matang, and reaohed 
the foot of the paw at  6.30. There the Siao Ho, the largeet tributary 
except the He Shui, which the l i n  recoivea till the Talu nnitee with 
it at g ik t ing  Fu, rime in a e p r i ~ g  under e rock. 

We amended to e ooneiderable height by a number of steep zipage, 
meeting many Mantzn, armed with h c e a  and ehort em&,  tramIling 
in oompenies from dread of the celebrated bandit, mme of my own men 
having umed themselves with lance& The noaee of the oooliea had 
been bleeding a t  intervale for eeveral dap ,  and as a t  that altitude the 

r ' i t  
t 

bmmorrhage became profnee, after etumbling in the mow for a ehort time 
in the darknees, they set down nly chair, very reamnably, I thought, 
and no argumenb of Mr. Kay'e, a d d d  either to mind or body, induoed 
them to oarry i t  another step. I t  was then 8.30, and very dark. A 
snoastorm came on, dense and blinding, eooompnied by a etmng wind. 
The snow drifted heavily ; the guide oontinually dieappeared, and wee 
with difficulty d l e d .  I eank several timee in drifts up to my neck, 
and a M) exhaunted as to be dragged rather than helped along by two 
men. My servant, a big strong fellow, fainted and fell down in the 
anow, but wea re-animated by pouring brandy down hie throat. The 
oooliea called on their @a, and made expensive vows, which were after- 
wude fulfilled by burning cheap incense eticke, and aa we etaggered 
through the blinding drifte, I at  one time doubted whether Ten-ku-ahan 
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would not be the journey's end. Aftar four houza of this work, tbe 
moon rose, the snow 04, and soon after midnight .we reached the top 
of the pass. When I reoroeeed it, 124 snow-peaks were risible from its 
summit. Its approximate altitude is 13,017 f'eet. It ie the great 
divide of the region, a long, bare, unimpreaeive mountain wall, the 
weteza on the east eeeking the Idin, and thoee on the weet the Yalung. 

A steep deeoent on foot for an hour brought us to a foreat of euperb 
pines glorious in the moonlight, whioh waa then brilliant. Mr. Kay 
and the guide went on to look for shelter, and my coolies deolined to 
carry me, and wanted to l a v e  me thew, and it wse only after a tire- 
twme half-hour's altercation between them and my servant, during 
whiah my wet olothing froze hard, that they took up the ohair. The 
track wee soon loet in the snow, not to be reoorered till a t  2 am. we 
emerged on great grwmy slopes; end en hour later the whole party- 
exhaueted, starving, shivering, drenohed to the skin, and in olothee then 
frozen hard-after travelling for twenty-one hours, found a wretched 
shelter in the one room of a Chinese hovel with a sloping floor on the 
bleak boulder-etrewn hillside, on whioh the forlorn village of Matang 
stands at an altitude of wer  10,000 feet. 

On the same day we moved to an inn, consisting of a stable 90 feet 
long, with stalls 7 feet high for human being0 on both sidee, in one of 
whioh I waa thankful to find solitude, a firebowl, and neoeesery rest for 
two days. The innkeeper and his wife, Kanm Mohammedans, were 
kind, and asked me to sit by their own fire, on the ground that we were 
worshipper8 of the same God. Matang is e forlorn village of twenty- 
eight houaes, intersected by a stream of the same name rbing on the 
paee above. Its population of 170 inoludea a number of Chinese. It is 
a wretohed, unpioturesque-looking place of low stone cabina, with rough 
plank roofa kept down by atonea. Snow lies there for air weeks. But 
in July end August the scene ohanges. The inn is orammed with men 
and horees; yake and Tibetan tents cover the g r w y  dopee; Chinese 
dig on the mountain8 for medioinal roota, which are also brought from 
Tibet in incredible quantities; broken silver, the only ourrency tui- 

cepted, passes freely from hand to hand; goods ere bartered, and for 
two months Chinese and Tibetans do a large trade in wool, hides, oattle, 
horses, sheep, muek, rhubarb, hartahorn, and much besides. 

There were several beautiful Mantzu women whom photographs I 
should have been delighted to exhibit, and twice mured  a giggling 
group in front of the lens of my camera; but I no sooner put my head 
under the focumiag-cloth, than there was a stampede, and they l e d  like 
hares, so I must lrsk you to take their beauty on t m t .  

After being detained by a heavy snowatorm and difficulties regard- 
ing transport, I left Matang early in May, accompanied by the Chineee 
official and ten stalwart tribesmen from Mia KO, who had joined me 
there, carrying spears. Crossing the Matang river by a good bridge 
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near i b  junction with a vigorous etream descending from the north- 
west, we followed the united watera down to their junction with the 
Rong Kin, d n g  eeveral mountain spurn clothed with foreeta of pine, 
-ibex, and ellssgnue. The ecsnery on that day'a journey waa perhaps 
the lovelieet of all. Thew is oneSne waterfall, and many abrupt turns 
give M many delightful eurprises. A long and eevere ascent brought 
as to the top of a spur crowned by a village and lamaaerai above the 
confluence of three valleys and aa many streams, which unite to form 

I the Bong Kia, a broad, rapid river tending to the south-west, and 
?ged in several places. The firat view of the Rong Kia valley, deep- 
mg in the soft eunehine of a May noon, is one not to bo forgotten. I t  is 
my 1 mile wide and 12 miles loog, and ie closed by mow-peaks a t  its 
dietant extremity. A11 along the silver water " were wheat-fielda in 
the vivid green of spring; above were alpine lawne, over which were 
sprinkled clumps of pine and birch, gradually thickening into forests. 
clothing the ekirts of mountains, snow-crested, and broken up here and 
there into pinnacles of naked rook. At short distances all down the 
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valley there are villagee with towns and lamaserais on heights, and 
villages among the fair meadow by the river with houees mounted on 
the tops of high towem and overhanging them, their windows 40 m d  
50 feet from the ground, and stretohing halfway a m ,  then purple 
against a aky of gold, a lofty rcoky spur, developing into a h e  double- 
towered castle, the reeidence of the T'n-een of Somo, the lord of this h i r  
land. In the late aflernoon i t  looked like a region- 

"Where falle not rain or hail or soy euow, 
Or ever wind blows loudly." 

The warm spring sunshine bleesed it, the river flashed through i t  in 
light, the sunset glory rolled up i t  in waves of gold ; i t  was unique, urd 
its beauty left nothing to be longed for. 

The castle gained rather than lost as we approached i t  by e bridge 
near one of the ancient towers. I t  occupies a spur or bluff 390 feet 
above the river, so precipitous on the east side ee to be approached with 
difficulty by any one carrying a burden. A few houees are built on the 
edge of the precipice outside the oastle wall. Our reoeption was not a 
cordial one. The T'n-ssu had provided most miserable aocommodation 
for us in a Chinese hovel-one room for the whole party, and i t  wee not 
till two hours had paseed that I obtained a good room on the roof of a 
Msntzu house within the castle wall. Though Somo was nominally the 
goal of my joniney, as the travelling season was nearly ended, I had 
cheriehed a project of working my way down to Ta-ohien-lu by a route e u p  
posed ouly to have been t r a v e d  by one European, incolving a journey 
of twenty-one days. On making oareful inquiries, however, I learned 
that a tribal k a r  had broken out, and that the bridgee over the Bong 
Kia had been destroyed, a faot which Mr. Kay verified by peraonal 
investigation. This involved two long dejs' marches on foot over a 
diffioult mountain, and I was all but entirely prostrated by the severe 
night on the Tsu-ku-shan paes. I n  addition, the coolies were breaking 
down from fever one after another, the stock of rioe was nearly 
exhausted, and an order had been given that supplies and transport 
southwards were to be refneed. My state of weakness rendered it 
impollsible for me to make a resolute attempt to overoome these 
difficultiee, and every traveller here will understand the indeacribable m- 
luctence with which I abandoned the Ta-chien-lu projeot. After i t  wee 
given up, the T'u-asu sent a welcome present, comisting of ealted goat, 
flour, honey, and ancient and hairy butter, which enabled me to give 
my men a good meal, at the same time inquiring if I knew how to 
repair pianos, aa he had one with some broken strings ! Later he sent 
a watch to be put in order. 

At this point, the scanty information which I was able to gather 
concerning the Nantru may be welcome. I only give aa facts, state- 
ments on which several pt rsons agreed, and confine my remarks to the 
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four t r i h  of tbe Somo territory, estimated a t  twenty thousand aods, 
who ue nnified under one rnler, the T'u-mu of Somo. 

The designation Mantza, which appeara to be  imply Chinese 
for berbarian, is sacepted by these people. When questioned, however, 
they divided themselves into Bomo, Cho-ko-ki, He-shni, and other 
tribes, and on being premed further, they declared themeelves Shan- 
dun-reo, or mountain people. They aaid tbat they had heard that in 
anciemt time8 their fathere oame from the eetting mn, but they knew 

of no daja when they and the Chinem did not live among each other. 
The tribal apirit is completely broken among the tribes, who have 
accepted one ruler ; but the Somo people hate the Sifane to the north- 
a t  and the Cho-k+ki men to the south. 

The head of one or more tribes ia called a T'u-sen, or lord of the 
%oil. He ie appointed directly by the Emperor of China, and for life ; 
ht a long-tstabliahed aostom haa made the office praotically hereditary, 
and in the absence of a son a daughter may be invested with it, as in 
the case of Somo, where in recent years, and for a considerable time, 
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a women sustained the dignity of the poaition I t  is only in a 
of flagrant misoonduct that the Emperor would exercise his right of 
removing a Mantzu ruler. The T'u-EEU hae abeolute authority over 
his own tribesmen, including the power of life and death. The land 
is his, and the cultivator paye the heavy tex of 30 per cent. of the  
produrn, out of which he contributes the annual tribute to China. The 
tribesmen are free to bnild anywhere without paying ground rent. 
Chinese under Mantzu rule have to obtain permismon to build, are not 
allowed to make oharcoal, and pay ground rent. In  the case of the 
murder of a Chinese, the murderer may be taken into Chinese territory 
to be tried by a mandarin, but a o t ~ s l l ~  he is rarely augh t ,  and the  
crime is, usually compromised by the payment of blood-money by his 
relatione. If a Chinese wishes for a Mantzu wife, he must pay the  
T'u-mu thirty taele (about $4 108.) for the privilege. 

Under the T'u-ssu, and appointed by him, are village headmen or 
~'eoren,'who usually hold office for life, and are frequently succeeded 
by their sons. They collect taxes, settle disputes, try small cams by  
tribal law, and meet the T'u-eeu once a month at  his oaatle to report 
what bas been going on and to discuss what has to be done, and once 
a year to choose the tribal representativee who are to carry the tribute 
to Peking. China has done wisely in fringing her borders with quaei- 
independent tribos whose autonomy is guaranteed, and whose love of 
the freedom they enjoy would convert men and women into a respectable 
guerrilla force in case of invasion. 

The religion of the Mentzu is Bnddhiam or Lamaism of the Tibeten 
type. Except in Western Tibet, I have never seen a country in which 
the externals of religion are so prominent. Nearly all the larger 
villages have lameserab on heights above them; rook Buddhas and 
Buddhm in relief on tablets are numerous; poles 20 feet long, with 
narrow prayer-flags of nearly the same length, flutter from every house- 
roof; groups of prayer-flogs in memory of the dead are planted beside 
every village; o temple is prominent on the roof of every well-to-do 
home; and prayer-cylinders turned by water-power or hand are 
common near the roads. Daily offerings are made in all dwellings; 
every eecond eon is a lama ; the formula, om mcrni padme hun," is every- 
where heard; the presenoe of lamas is essential for every aot in the 
round of social and agricultural life ; and literature is wholly oonfined 
to the Buddhist classios. Prayer-wheels revolved by the wind are 
oommon in windows ; and when people grow old and dread such an un- 
fortunate re-birth as a reappearance in the body of a home, dog, or mule, 
a prayer-cylinder, revolved by swinging it, is constantly in their hands. 

The lamas receive large sums for prayers, and for such ceremoniee, 
in oases of illness, as the reading of the Buddha  soripturee in the 
house, accompanied by chanting, blowing of great horns, and beating 
of drums. A death is their great hnrcest, for, besides the fees paid to 
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them for the m r v i ~ s  customary at death and burial, any gpod clothing 
whioh the d d  person has p o e d  is their perquisite, as well ae 
the d v s l  and o o d  bead-ornamente of the women, whioh go to help to 
pry the expense of opening a passage for the soul into the other world. 
Amrding to the wealth of the d e o e d  is the time ocoupied in tbis 
arrangement. I t  may be three months or longer. In  the case of the 
poor, three daye is the limit. A re-birth into the Weetern Heaven is 
reserved for lamas. 

They dispose of bodiee after death by rule8 of their own. In  a few 
very ram c-, where the horompe of life, death, and the future is 
favnnrable, the aorpne ie buried "earth to d" without coffin or 
clothing. Throwing the body into the river, or exposing i t  on a mountain- 
side to the fowls of the air, ie also preotised a t  their bidding; but 
cremation, accompanied by the reoitation or chanting of the d p t u r e s ,  
ir the usual method. Afkrwerde the ash- are plooed in an earthen 
pot, which is buried, a prayer flag or flags being emoted on the spot. 
On the days of death and burial, M well aa during the interval, there is 
weeping, but i t  is not prolonged or repeated, and anoeetrd worship is 
not practised. ' 

.4mong the noteworthy charaoterietica of Mantzu life ie the position 
of women. They are not only on an equality with men, but reoeive 
considerable attention from them, and they ehare their intareeta and 
unnsemente everywhere. Men and women are alwaye eeen together. 
A wainan osn be anything, from a muleteer to a T'n-mu. Sooial inter- 
counre between the sexes ie abeolntely unfettered. Boys and girle, youths 
and maidens, mix freely. Love-match- are tbe rule, aud I eaw many 
a handsome young faoe illuminated by a genuine love-light. The young 
people chooae each other, and either of them may take the initiative. 
When they have settled the preliminaries, the prospeative bridegroom 
mds a friend to the proepeotive bride's parenta, informing them of him 
akh to marry their daughter. Consent followe almoat aa a matter of 
coruee, and the bridegroom eende a present of a bottle of wine to the 
bride'n father, and the courtship ie fully reoognized. 

X x t  the lamas are oonanlted, to eecertain if the hornsoopes of the 
yonth and maiden fit If not, the difficulty may be overcome by pro- 
longed vicarious chanting of the eoripturee and liberal feee. The hmae 
ah choose an auspicioue day for the marriage. The marriage ceremony 
maisb in the bride and groom publioly joining bande, drinking wine 
from a double-spouted bowl, and accepting eaoh other ae husband and 
wife, after whioh there is a three daye' feant in the bride's home. She 
a d  her hueband then go to their own houee, and there is another three 
days' feast. There are no contracts of marriages for a limited period, 
as in Western Tibet. Whether the choice hae been for good or ill, i t  is 
for life, divorce, rarely resorted to, being permissible only in the case of 
childlesenees, and the contract can only be cancelled by the T'u-seu. 
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It would not be correot to infer from this that the Manh  are a moral 
people. Their standard of morality is low, and the l i r a  of the Lamm 
have no tendenoy to raise it. Plurality of wives M an appendage of the 
poeition of the T'n-sen, but monoaomy is the rule, and polyandry, though 
the custom of the Sifans to the north, does not eriet. No preeenta, ex- 
aept the bottle of wine previously mentioned, are made by the bridegroom 
to the bride's father ; but her parents, according to their wealth, endow 
her with cattle, horees, and fields, the laet of whioh, to use our own 
phraseology, are " settled " upon her. A widow does not wear mourn- 
ing, and is at liberty to make a reoond m-e. On the death of her 
husband, unleee she remarries, ahe aesumes oomplete oontrol over his 
property, and at her death it M divided among the sons, who frequently, 
however, agree to live together and keep i t  intwt. If there is trouble 
ooncerning property, the T'eoren usually settlea the matter, and if he 
fails to make an amiable arrangement, i t  is referred to the T'usau, 
whom decision is final. 

Good health ie the patrimony of theso people. There are a few 
lepers among them, and rheumatism is rather prevalent; but few 
maladies are knowo, and measles appears to be 'the only epidemio 
whioh affeots children. I did not see one case of skin diseeee or 
deformity on the whole journey. They spoke of old age and what 
they call " exhaustion " es the usual causes of dentb. Goitre, however, 
is frightfully prevalent in many of the villagea In  some, 75 per oent. 
of the people are afflicted by it, and i t  often begins in childhood. It 
does not seem to affect either the health or spirits. The people think 
that i t  cornea from drinking snow-water, but i t  was speoially common 
in some villages, where the  SOU^ of the water-supply are far below the 
snow. The lamas virtually prohibit all medioinea not supplied by 
the-lvee, and i t  L ouly those Mantzu who have been corrupted by 
contact with Chinese civilization who use any others. They inoline to 
fatelism regarding illneee, relying ohiefly on amuleta, charms, and 
religious oeremonies. " If a man is very ill he dies," they my, and 
when he is not he gets better!' 

They have a language of their own, but i t  is written in Tibetan 
characters, and all notiow and inscriptione on tablets and sign-posts are 
in the same. In  the villagem nearest to China proper many of the 
people speak Uhineee ae well as Eiantxu, and the T'eo-ren in aU villagea, 
but further west very few even of the elders understand it, and the 
Yu-ssu himself is unahle to reed the Chinew charaotem. 

The producta of the Somo territory, so far as export goes, an, nit. 
The magnificent timber is useless, as the rivers, from their abrupt 
bends and enormous boulders, in addition to their turbuleoce, do not 
admit of its being rafted down. So far as I could learn, there are no 
golden sands to tempt even the Chinese adventurer. Sulphur and 
nitrate of soda abound. The Mantzu grow wheat, barley, oats, maize, 
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buckwheat, lentiln, and a little hemp In good gears they raise enough 
for their requirements, but more frequently have to barter their cattle 
md oaaree woollen oloth for food. Their transaotions consiet of 
barter only, silver being known only for its use in pereonal adornment. 
There is no prospeat for Manohester in that quarter. Pieow of red 
md green aloth for the deooration of boots are brought from Rusaia 
through Tibet, and these and the bnse buttons on clothing, mggeetive 
of Birmingham, are their only imports. Botb sexes drew in woollen 
materiala, spun, woven, and dyed by themselves, and sewn with their 
own hempen fibre. 

Their views are narrow, their ideas conservative, and their know. 
ledge elementary. Eogland is not a name td conjure with in their 
deya They know of China and Tibet, and have heard of Bussia, 
but never of Britain. Of the war and the wojen they were in complete 
ignoranoe. I found them hospitable, friendly, and polite, not extrava- 
g.at in  their curiosity, of eeey morals, full of frolic and merriment, 
singularly affectionate to each other, taking this life easily and enjoying 
it,md trusting the next to the lamas. 

In the regrettable abnenoe of photographe, i t  is di5onlt to give any 
idm of their appearance. There are no under-sized men. They were a 
littie teller than my coolies, who were the average height of Chinese. 
Thoy are deep ohested, an becomes mountaineers ; their build is robust, 
and their mascular limbs betoken ntrength and agility. Their walk is 
firm and springy, and in wrestling and putting the atone-favourite 
amueementa-the display of musole k superb. The tribes vary as to 
good looka, though not .ee to phpique, eopeoially the women, some of 
whom have the oval face, regular features, and beauty of the brunette 
type whioh we aasooiate with the Madonna, while others are plain and 
m m b l e  Neapolitans. The complexion is as dark as that of the natives 
of b u t h e m  Europe, but a trifle redder, the large dark eyes and ege- 
brown are level, the nose straight, the month usually small and thin- 
lipped, the foreheads high but not broad, and the ears large and rendered 
unshspely by the weight of the earrings. The oheek-bones are not in 
any way remarkable. The ohsnrcterietio of the Mantzu faae is that i t  
is European in feature and expression, and recalla the Latin reoes. 

1 The men shave their heade and wear cloth or fur caps, but some of 
1 the eldern said that in former days all the hair wra gathered above the 

forehead and twisted into a horn wrapped up in a cotton cloth, and often 
"M long es a hand." A similar style ie mentioned by Mr. Baber as 
oharaateristio of the Lolos of Yunnan. The coifire of the women is 

1 mat elaborate. The front hair is divided and plaited into from twenty 
I to thirty plnita not wider then a wetohguard, and waxed down eaoh ride, 

oonriderably reducing the forehead. The baok hair, with oonaiderable 
additionn, is divided and brought round the head in two massive coils 
over a folded blue cloth, which hangs a little over the brow. Strings 
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of large coral b e d s  ate twisted round them coib, but a t  the aid- only. 
The ciraamstencm of a family are indicated by the size and beauty of 
the c o d  and eilver of the headgear. Jewellery ia largely worn by 
both m x ~ r r i n g a ,  neokleta, &ins of alternate coral and eilver fligree 
beads, and breoeleta eet with large turquoise or red oord. The ornaments 
ere often really beautiful and of fine w o r k m d i p .  When I asked by 
whom they were made, they invariably replied, " By the Arabs." 

The women wear woollen under-garmente, short loom jaoketa with 
wide sleevee, and skirts reaching p few inches below the h e m ,  as 
clowly pleated as the kilt of a Highlander, sometimes exohanged indoar~ 
for a long loam robe. Dark brown and madder-red predominate in 
rrpparel. They wear long leather boots, upon whioh am efitohed up the 
front and sides decorative strips of scarlet and bright green cloth. 

The men wear a gabardine and girdle of native cloth, frequently 
dark red, over a woollen under-garment, legging, and deooreted leather 
boob or hempen shoes. The cloth or fur cap ia often varied by the 
Bze-chum turban. They have no soap, and never weeh. A oorpee is 
dmignated as the "twioe weshed." In  the rarefied air of the high 
altitudes which they inhabit, some of the most unpleasant oonaequenoea 
of dirt are not apparent. I must add that every houne in whioh I 
reoeived hospitality wae tolerably clean, and that I was not aware of 
the presenoe of vermin. 

There is a singular abeenoe of bird-life in the Somo territory. A 
epeoies of franoolin and ringed pheasants were seen, the blue jay, the 
crow, and the ubiquitous magpie. The men mid that there are boam, 
clmell beare, and deer in the forests, but that the t ~ d e  in hartehorn and 
kornn in the velvet for Chinese medidnee had driven the latter back, 
4i they knew not where!' 

The 1"u-ssu'e rule only extends for 40 li to the south of Somo. He is 
proud of hie praotically independent position, and when my m a n t  
interpreter presented my Chineee passport, and a letter from the Vioeroy 

' 

of Sno-ohuan, he said that he did not read Chinese, and that peeeporta 
and Vioeroy's letters were of no use there I The Chineee officer, finding 
my farther progress hindered, beoame very oourteous. I learned later 
that he had been Jepnted to attend on me, whether aa spy or help I 
know not, es far ee To-ohien-lu. 

Somo ocrstle, on its eaatern side, is a most striking building, built 
into the rook of the spur on which it stands. I t  has a number of windowe 
with decorative stone mullions, the lowest over 20 feet from the ground. 
lte many m f e  are planted thick with prayer-flage, and projecting rooms 
slid baloonies of brown wood, with latticework fronts, hang from ib 
eaatern sido over the precipice. The oastle yard is spacioue and 
singularly clean; the entrance ie handsome, and is faced by a huge 
dmgcni, boldly and skilfully painted on a plimterecl stone screen. Poles 
wit11 crowns froin which yaks' tails depend, and the trident of Siva, ae 



A JOURNEY IN WESTERN SZFXBUAN. 49 

in Weetern Tibet, surmount the entrance. The whole is most anbetan- 
hUy built of atone, and I looked in- vain for any trace of deoay or 
disrepair. The altitude is about 7518 feet. 

On the return journey I WM able to vary the route somewhat, which 
gave me the opportunity of seeing the interiom of some feudal oaatlee, and 
the manner of living of the upper olaseea. The aspeot of the rcenery WM 

even more beautiful than on the upward journey, the mow deeper and 
purer, the greenery deneer, and the flowers more abundant, and inoluded 
one beantifa1 begonia confined to a single pass. From Tea-ku-lao to Knan 
the winds were fearful, the oonntry dusty and soomhed, and the orops 

in peril; and the peaaanta, finding Sakyamuni deaf to their entreaties 
for rain, were calling on the forgotten gods of the rivem and the hilla. 

CKweing the Cheng-tu plain for the third time, and with the 
luerenry at 93' in the shade, I arrived in Cheng-tu from Knan among 
great demonahrtione of hostility from the military students, who were 

* for examination, and learned that there and at  Chung-king my 
friends had been made very anxione by two rumours--one, that I and 
my whole party had been lost in the anow; the other, that I had been 
taken captive by the Mantzu, and was being held to ranao~n! En- 
gaging the lighteat boat I oould get, I deaaended the M i  at  the lowest 
of low water to Sd-fa, halting for a few daye at  the pleaeant town of 
Kin-ting Fn, near Omei-ahan, and viaiting some of the remarkable 

1 scalptared oate-dwellings in the sandstone  cliff^ above the river. From 
I Sui-Fn and the River of Golden Sand, I went to Lu-ohan, a city of 

I No. L-JuLY, 1897.1 E 
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mnoh importance; from thenoe to C h u n g  King,  and a l t e r w d  i n  a 
m pan (an open boat w i t h  a m a t  roof) to 1-0- o n  h i g b  water, running 
t h e  Pang-tze rapide a t  tremendone epeed, and reaohing t h a t  pleaamt 
treaty por t  i n  t h e  middle of June ,  af ter  w h a t  came near  being a 
"reaord paasage" for t h e  eeseon, hav ing  aooompliahed a jonrney of 
nearly 1200 etatute  milee by l and  a n d  a b o u t  1000 by water  eioce I 
l e f t  it on  J a n n a r y  31. 

Before the reading of the paper, the PBESIDLNT d d  : Thln evening we welcome 
an old friend, for I think them am few people, either in or out of t h u  Society, who 
are not acquainted with the boob of Mrs. B i i o p  I know of acutely any 
country in the world which she han not viaited and ably described. This evening 
she is going to give ns an m u n t  of a most interesting region, a portion of which 
was previously unknown, i.8. the mountaha in the western partof the province 
of Sze-chum, in China. 

After the reading of the paper, the P U ~ D E X T  said : We have no longer amongat 
! 

us Mr. Coleborne Baber or Captain Gill, and I am therefore afraid there is no one in 
this room acqulrlnted with the mountaim X r a  Bishop hos recently visitad. I do I 

not know whether any one wishes to addreee the meeting on the subjeot of these 
mountains. 

In order to appreciate the importance of Mrs. Bishop's journey, we should beu 
in mind that this range of mountains, which we call the Tsu-kuh-shan range, is a 
part of the Himalayan system, and from the Indus to the Min the chain h only 
broken through in six place& The Tsu-kuh-shon mountaim are, in fact, b u t t r w  
on the western side of the great Tibetan plateau, by far the largest excrmence 
on the Earth's surface. Theae mountains have scarcely ever been visited. Marco 
Polo wae apparently among them, but it  reguim all the acumen of Sir Henry Yule to 
tell whether the old traveller is talking of what he has wen or of what he has heard. 
Mr. Coleborne Bsber undoubtedly visited them farther south, and explored them to a 
certain extent, deecribing the Lo10 tribe; and Ceptaiu Gill, our Gold Medallist, 
c r w d  a very high paau 13,000 feet, and also went up this tributary of the Min 
river to a point whioh is a l l d  Li-fan-ting; but beyond that point I believe no 
explorer had ever been. U'e therefore, as geographers, hare to thank Mra Bishop 
for having explored that tributary to its source, and for having crouied the water- 
parting and descended down to Somo on the other side. She has not only described 
to us the physical features of the country, but han also introduced to us a moet 
interesting tribe of  mountaineer^, handsome, cheerful, and affectionate, living 
amongst the most beautiful scenery, and forming for travellem escort8 of beautiful 
girle. When Mrs. Biihop resolved to penetrate beyond Li-fan-ting, she mr running 
a very great risk to her life from accidents and other causee, and I have no donbt 
that her Chinese cooliee, if any danger had arisen, would have left her alone in the 
snow to die. We must remember that Mrs. Bishop considered any risk worth 
running in otder to advance geographical discovery. I therefore think that the 
thanks of geographers are due to her for having undertaken this perilous and 
very important journey. f e  have to thank her for the extremely interesting paper 
ehe has read to us this evening, and for the numerous careful photographs ehe 
took, which have enabled her to illustrate her paper in a very charming way. 
I feel sure you will carry this vote of thanks by acclamation. 

. - 

Mas. BISIIOP'S MAP.-? '~~ map has been reduced from a drawing supplied by 
Mrs. Bishop, and supplemented from her itinerary, but baa no pretence of being a 
correct survey. 



THE HORN EXPEDITION TO CENTRAL AUSTRALIA. 
TEE progress of the expedition to that part of Central Australia generally 
known as the McDonnell ranges, which was 'fitted out in 1894 by Mr. 
W. A. Horn, of Adelaide, has been noticed in these pages from time to 
time, and we have now before us the completed reporta on the soientifio 
work done. The report oonsiste of four volumes in small quarto, and, in 
addition to these, the journal and maps, by Mr. C. Winneoke, the leader 
of the expedition, appear ee an official government publioation, not being 
included in the volnmee produced at  Mr. Horn's expense. 

The objecta of the expedition, aa laid down by ita organizer, were in 
the main twofold : first, the soientifio examination of the country from 
Oodnadatta to the M o D o ~ e l l  rangee, and the collection of specimens 
illustrative of the fauns, flora, and geolog ioal structure and mineralogioal 
reaourcee of that region, and the illnetration by photography of any 
remarkable natural featuwe of the oountry traversed ; and, seoond, the 
muring of photographs of the aborigines in their primitive state, the 
collection of information as to their mannere, ouetome, and languege, 
and the wproduction of their mural paintings and designs. The work 
involved in carrying out this extensive programme wee distributed aa 
follows: Prof. Ralph Tate undertook the geology and botany; Dr. E. 
(.'. Stirling, who aleo eoted aa medical officer, the anthropology; Prof. 
&Idwin Spencer, mlogy  and the photographio work; Mr. J. A. Watt, 
p logy and mineralogy ; ancl Nr. C. Winneoke acted aa surveyor, pilot, 
and meteorologist. 

The expedition left Oodnadatta, the terminus of the Great Northern 
nilway, on May 5, 1894, and, travelling northward aoroes arid undu- 
lating plains, reached the Qoyder river on May 14. Here a five daye' 
exmreion to the westward wea made by part of the expedition, with the 
object of mapping a number of hill ranges, and the whole party reunited 
at Engoordina, on the Finke river. Thence the journey waa continued 
to Idrooowre through a detaohed range of table-top hills, and a euooeeeful 
exrmrsion wee made to obtain photographs of the renlarkable natural 
monument known a8 Chambers Pillar. At Idraoowm Mr. Horn left the 

1 party, whioh proceeded towards Henbury, following the oouree of the 
Finke. The country here oonsiekd chiefly of barren send-ridgee, olothed 
with porcupine g1W8, but on the river flats greee y e w  luxuriantly. 
The general north-north-weat direction was continued until the James 

I rangee were reaohed, when the route ohanged to westerly, and traversed 
rich graeey plains with abundant water, de.wribed by Mr. Winneoke 

i 
aa the best pestoral country in South Auetralia The ranges, formed of 
sandstone and quartzite, are of a very rugged character, and densely 

1 timbered with aoacia. Leaving the Finke river, the  valley^ of the 
I Jamer range were followed till the Palmer river, the most important 

E 2 
I 
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t r i b u k  of th. Finke, waa omseed, and ~ i r n ~ e  Downs reaohed on 
June 2. 

Petermonn oreek, to the muth of Tempe Downs, divides the James 
and Leoi ranges, the main difference between the two being that the  
former is of very limited extent. Gill's range, more to the weetward, is 
similar to the Levi, and the intervening country is rich in peeture, with 
muoh 66 permenent water." Various foeail deposits in all three rangee 
were examined, and speoimens obtained. 

. From this point a nnmber of the perty visited Ayers Rook and Mount 
Olga. Beyond (Xi's range low sandstone ridges are met with, extend- 
ing westwards to Laurie*~ oreek, where some valuable fossils were 
obtained, and where the oourse of the expedition was ohanged t o  
northerly, towards the McDonnell ranges. Deering creek, reaohed on 
Jnne 16, marked a return to well-watered coiintry, and the journey wae 
then pursued in an easterly diredion towards; Meerenie Bluff. On 
Jnne 19 a remarkable valley was entered, to whioh the name Meerenie 
valley was given. This valley extends eastwards between wall-like 
ridges for more than 100 miles, and here tbe Meerenie escarpment is a 
noteworthy feature, stretohing in an unbroken line for 20 miles, an& 
recurring at short intervals much forther eeetward. The MoDonnell 
rtmge8 in those parts consist of, apperently, isolated mountains, joined 
by low ridges, and interspersed with well-grassed plains; the waters 
are limited, and smell in extent. Metalliferous rwks were found here. 
for the first time. 

The Ayere Rook party rejoined the main body a t  Glen Holen, when 
a survey of Mount Sonder was made. The Finke gorge was reached 
on June 30, and from there a motherly oourae was taken, away from the 
MoDonnell range, and aoroee Missionaries Plain to H e r m a n n s b ~ r ~  
misaion station, where an extended stay was made to completo the ex- 
amination of the Finke river, Glen of Palms, and the Kriohauff ranges to 
the south, and the MoDonnell ranges to the north and east. Afb r  
various exoursions by different members of the expedition to Paieley's 
and Brinkley's blnffi, and to the north side of the MoDonnoll rang-, 
Alice Springe was reaohed on July 15, and the return journey begun on 
the 18th. The Ooraminna and James ranges were crossed, and the 
overland telegraph line struck at Alioe Well, on the Hugh river, whence 
all haste wee made to Oodnadatta mti Crown Point and Charlotte Waters, 
the destination being reached on August 5. 

We have desoribed the itinerary of this expedition with some detail, 
beorruse the namee of the speoialists attached to i t  are themselves a 
s a o i e n t  guarantee that the work done in traversing so intereeting a 
region is of extreme soientifio importance. The reports ere k u e d  
under the general editorship of Prof. Baldwin Spenoer, who is reeponsible 
for the detailed narrative occupying the greater part of the first volume. 
Vol. ii. is devoted to reports on the zoological colleotions by a nnmber 
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of epecialista, and with it are included some excellent coloured plates. 
Part iii. deals with the numerous intareating problems of physical 
geography, with geology, and with botany; and Port iv. ie given to 
anthropology, the papers by Dr. Stirling and Mr. F. J. Gillen on the 
rboriginea W i g ,  perhaps, the most valuable part of the whole, inesmuch 
ee they p h  on permanent record many facta which in a few yeara' 
time will be beyond the reaoh of scientific inveetigation. Some mag- a 

netihl and meteorological obaervations of intereat are appended to Mr. 
Winneake'e journal. 

THE FIFTY YEARS' HISTORY OF THE RUSSIAN 
GEOGRAPHICAL SOCIETY.. 

%E Bumian Geographical Sooiety oould not better oelebrate its fifty 
yeam' jubilee than by bringing out these three stately volumee, oon- 
trining 1378 large octavo pages of closely printed matter, and adorned 
by nplendid prtraikr of the founders of the Society, and ikr pmidents 
md vice-prwidenta since :ite foundation, ae well as a map ehowing 
the pro- of geographiaal'exploration of the Buesien Empire, and the 
neighboaring countriea within the laet fifty yeare. This importent work 
add elso not heve been entrusted to better hand8 than those of the 
preesnt Vice-Preeident of the Society, who hee belonged to it einoe the 
gear 1849, and who haa taken the liveliest part in all ita enterprieee. 

I t  would be imposeible to give here an adequate idea of the rioh 
mntente of them volumes. A simple enumeration of the ecientidc 
expeditions, the ethnographical reaearchee, and the eoonomical explora- 
tions wbioh wore initiated by the Society, or in which i t  took an aotive 
part, would cover aeveral pages, to which several pages more would have 
to be added to simply enumerate the works of importance pnblished by 
the Sooiety. Su5cient to say that a11 these explorations, which in faot 
include mmt of the geographical work done in Russia during the laat 
hrlt-oentury, a m  admirably summed up. For the geographer, such a 
compendium ia eimply invaluable, the more eo aa very many of the 
reports of the earlier expeditions are quite inaccessible-the books being 
out of print or having been destroyed (aa wea the m e  with the publioe- 
tiom of the Siberian brench during the great conflagration a t  Irkutsk). 

The ~ o o u n t e  given of the expeditions a n  hardly be taken even 
M sammariea of the work done-moat of these being too ehort for 

'Hintory of a Half Centnry of Aotivity oE the Rnsdan Geographioal Booiety, 
1843-189Ls By the Vice-Preddent of the Boaiety, P. P. &meno& with the oollabo- 
ntioo of A. A. Doetoiewky. St. Petersbnrg : 1896. 3 volr Large 8vq with portraits 
of the Prenidentr, Vice-Preeidenb, and Founders of the Scuiety (Russian). 
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snch a purpose ; but, afier a perusal of theae volumes and their name- 
indexas,. one knows, a t  least, what sort of information to expect 
in the reporta of snch an expedition, and at  once wee what it did 
to extend geographical knowledge. It is to be regretted, however, 
that the admirable oollection of the "Memoirs" of the Society and 
its branches is analyzed too rapidly-onl? the titlas of the papers 
being' given. The consequence is that all the work that has buen 
done by the explorers after their return from an expedition, in order to 
graap the general charaoter of the country, as well aa most of the 
work independent of special expeditions, is not analyzed at all i n  
theae volumes. Quite remarkable investigations, such as, let us say, 
SeverteofFs ' Orograpby of the Tian Shan,' or such separate worb ae 
that on the 'Village Community in Ruseia,' by Semenoff himself, are only 
mentioned by their titles. The same is true concerning a11 the ecientific 
generalizations arrived at  by explorers in the full reports of their ex- 
peditione. I t  mast be said, however, that a fourth and a fifth volume 
would have to be added if that limitation bad not been made--the pub- 
licatione of the Society having attained the coloesel figure of 246 
volumes (89,300 pages) during the first twenty-five yeam of ita exist- 
ence, and 204 volumes (99,300 pages, many in quarto) during the last 
twenty-five years. 

The Russian Geographical Society wee founded in 1846, by a 
small number of men, among whom we find the great biologist, Karl 
her,  and the great eetronomer, Karl Struve; the naval explorers, 
Admiral Krusenstern, Baron Wrengel, and Admiral Bioord; the ex- 
plorers of h i s  Minor, the Aral-Caspian region, and the Kirghiz steppes, 
P. Tchihatoheff, Vronohenko, and Levshin; the statistician Koppen ; 
the B d a n  writers, V. Odoeveky and K. Arsenid; and the great 
Ruwian laxicographer and ethnographer, V. Dahl. The etetntes of the  
London Oeographical Sooiety were taken as a foundation for the stataten 
of the RaesianSooiety ; and its aim became, from that early date, the 
Erdhnda of R d s - - p  word which Karl Ritter bad accepted about this 
time as the title of hie work, instead of the word "Geography," which 
stood on it before. Without entering into academic discuseione aa to 
the scope of geography, the founders of the Society, owing to the very 
varied inclinutions of ita founders, at  once divided the Society into four 
motions-geodesy and cartography ; physioel geography ; ethnography, 
anthropology, and historical geography; and statisti- and p o l i t i d  
geography. This division proved to be most advuntageoas, and is 
maintained until now. 

The history of tho Society is divided by the ~ u t h o r  into five periods. 
The h t  four years (1545-1850, vice-presidency of Th. P. Liitke) were 

- - -  

A ~abject-index would greatly add to tht-ir d u e .  and wl- earncstlp h o p  that 
r u b  an index ril l  be made. 
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the organizing period, during which only one expeditiou (the Ural 
erpedition, under Hoffmann) wee aent out. 

The next seven yeere (1850-1837, vice-presidency of M. N. Xuraviofl') 
were the period when the national oharacter of the Society was finally 
developed. The exploration of Russia became the watchword. A 
nulnber of well-known Bllssien writera (the Slavophile Akaakoff, and 
w y  others) joined the Swiety and explored Ruseia itaelf-its ethno- 
pphy, the peasant life, the village fairs, eto. The Siberian and the 
b u d a n  branches were opened, and were placed in an associate but 
quite independent position. The first Siberian expedition (under 
Colonel Akhte) was sent out, but ita most valuable reedte were never 
pubbhed . . 

The third period may be taken from 1857 to 1871 (vice-prkident. 
Count Th. Liitke). During that period a very great number of exps  
ditiona to Siberia, Turkistan, hnohuria, Mongolia, Kaehgaria, Kulja, 
and Kborasesn were sent out, by both the Sooiety and its two bnmchee. 
C~uc~eia and the Aral-Caspian region were busily explored. At the 
mme time two great expeditions were a t  work in Russia itself, for 
the exploration of the trade in oorn and the direotione it took with the 
development of the railway net, and of the ethnography of Weetern 
Bnaeie. The publications of the Sooiety became very numerous, the 
Siberian expedition alone yielding a rich mine of information about 
Siberia, the newly annexed Amur and Usuri regions, and Sakhalin. 

To the fourth period (1871-1885) M. Semenoff gives the name of 
Period of Prjevalaky'a expeditions. Central Asia and Western China 
wem buaily explored, aa well as Mongolia and Turkietan. More 
detailed scientifio exploration8 began in Novaya Zemlya, Siberia, and 
Brkietan (polar meteorological stations, geological researches, works 
on the flora and fauna, on anthropology, eto.). 

Turkistan was minutely explored, eepecially by Severtaoff and 
Fedahenko, who wee sent out by the Moscow Sooiety of Natndista ; 
the Amu-daria and the Aral-Cupian territory beoame the thcatre of 

I exhrastive explorations; a levelling acroee Siborie was made, and the 
' deserta of North-East Siberia, as well as the depths of Lake Baikal, 
I were explored ; a see route from Tobolsk, vib the Kara sea, to London 

1 was opened. Within Russia proper a ma138 of work w u  done by the 
h e r d  Staff, the Aoademy of Soiences, the Meteomlogioal Observatory, 
nrim ministriee, and ao on, and the reeulta of all these researohes 
were communicated in moat cases to the Sooiety. 

And, finally, to the fifth period belong the years 1885-1895. The 
work of Prjevalsky wee continued by Pyovtsoff, Roboroveky, and 
Kozloff ; while Berezovsky, Bogdenovitoh, Obmoheff, Potanin. eto., 
mpleted the reoonnoitring work of Prjevalsky by thorough inveetiga- 
tion. The Siberian branah of the Society divided into three branohes 
(Weat Siberia, Eaat Siberia, and Amur), each of which displayed a great 



eativity. Turkietan, C a u w i a ,  tbe  Amur region, t he  Blaak W, were 
thoroughly explored by aoientifio expeditions, while within a 

vast amount of work was done for the study of magnetism and  gravita- 
tion, for exact levellinge, the  study of lakes, of glacier0 and their move- 
men% of the  flora d fauna of wide regions, ee well es the anthr0~1%y,  
the  amheeology, and the  ethnography of many parta of R u d e .  

All these undertakings-their geneeie, their aooompliehment, arid 
their reaulta-are analyzed i n  sucoesmon in  the History ' of the Shety, 
eome ~ r t a  of them volumea reading with sustained i n t e m t ,  like 
a good geographical work, full of condensed information about large 
perta of the  great oontinent of Asia. 

P. K. 

COSTA RIC&* 
By Colonel GEORGE EARL OEORCH. 

ALONG the northern border of this little Central American state rune the line of t he  
projected Nicaragua ehip canal, and, almost within sight of ite southern frontier, t he  
Panama canal. The realization of the former ie adopted re a plank " in the "plat- 
form" of both of the great politid partier of the United Stata, and it is not im- 
p i b l e  that the Senate bill, now before Congrsae, may evolve another, looKing to 
the cutting of the canal for government account. This would bring the Clayton- 
Bulwer t-ty again into prominence; and it is perhaps largely due to this reseon 
that the confirmation of the International Arbitration Treaty between the Unitad 
States and Qrwt Britain hangs doubtfully in the balance, and may not be approved 
until the canal question is decided. On the other hand, at leest two thoneand men 
.re quietly delving on the isthmus of Panrma, trying ,to reach such a point with 
the worh M will convinoe the finenciol world, and perhap the French government, 
of the absolute practicability of that oanal route. The company phme of each 
project giver eigPs of dying out, and, possibly, we may see the French and United 
S t a h  governments enter the liste, with their millions and their energies, in the 
rrrce for the opening and control of a water avenue betweeu the Atlantic and Pacific 
oceam The country which, on either side, is flanked by one of these projects 
promlees to become a political factor of moment. 

During a recent voyage to Coat. Rich I had ftwilitiee afforded to me to collect 
d.ts of geographical value, much of which will de found in the map accompmying 
thin paper. Besidee details from many sources, including some from my pemnal 
observation, it containe the recent exploratione of Prof. H e q  Pittier, and geo- 
graphical facts from the railway surveys made by the engineers of Mr. M. C. Keith. 
The m t l i n e a  have been laid down from Admiralty charts, but corrected Sn m e  
CUW. At beat, the map ie but a rough approximation to accuracy. I know of no 
Spanish-herican country, except Ecuador, the mapping of which hm been m 

- -  ~ 

rudely done ; everything seems elhive--even the volcanoes welts around,in despir 
of a permment abode. 

With the exception of San Salvador, Costa Rica is the smalleet country of the 
New World. Ite area cannot be accurately defined, owing to ite unsettled boundary 
with Colombia, but, exclusive of the part in dispute, ie about 21,000 square miles. 
The mont northern point of Costa Bica is in lat. 10' 12' N., and its most westam, 
Cape Momo Hermom, is 8 5 O  60' long. W. from Greenwich. 

Map, p. 128. 





question was once submitted to arbihtion, failed to deoide it  within the period of 
time stipulated, and Colombia retired from the arbitration. She mbmquently 
pushed her occupation of the debatable ground north-west, to a line ascending the 
above river Qolfito, thence following the hills of Lan Cruoee, betwesn the valleys 
of the Rio Coto de TBraba and the Chiriqui Viejo, to f l d y  gain the c m t  of the 
main Cordillera, and deacand its northern slope to the rivers Yurquin and Sila. 

Moat of the district lying between this line and that olaimed by Coeta R i a  is, 
especially on the Paoific dope, as little known ae i t  woe in the days of Columbuq 
and when I wae in Coeta Ria ,  I found the utmost apathy prevailing in government 
oircles regarding it  ; in f a t ,  no one appeared to take the remotest notice of the 
advance of Colombia north-west, almost the entire attention of the country being 
dedicated to the central belt ocoupied by the Costa Bica nilway and the cut-road 
to the Pacific, and the territory lying north of these-utterly neglecting the mag- 
nificent lands in  the muthern part of the republic. Volumer have been written 
in defence of the respective claims of Costa Rica and Colombia, resulting in a rich 
collection of documenb, at  least valuable M showing how Spain, in the colonial 
perid, frequently varied the jurisdiction of her viceroys and captains-general, to 
temporarily suit political reqnhmenta, or to favour oertain conquintadoreq or to 
resdjust &lesiastical areaa of control, or to better defend coast-linetithe latter 
probably being the reaeon why, in 1803, the coast of the Caribbecm sea, M far 
north as Cape Qraciaa 4 Dioa, wan (but only by administrative royal order, not by 
royal d u l a  or decree) entrusted to the viceroy of Santa FB de Bogota, i t  not then 
being accessible and defensible from the neat of government of the captain-genenlcy 
of Quatamala, by whioh, notwithstanding the order, i t  continued to be governed. 
On November 4,-1896, Colombia and &ta Rica signed another oonvention, sub- 
mitting their boundary dispute to the arbitration o! the President of the F r e d  
Republic, or, failing him, to the Prddent  of the Swiss Confederation. 

O ~ o o s a ~ a ~ . - W h a t  fragmentary data exists regarding the orography of Coet. 
Rica is mainly to be credited to the studies of Frantcius, Oersted, Hoffm-, 
Seebeoh, Qabb, Schemer, Wagner, and Pittier, but principdly to the latter. who, 
for many yeam in the employ of the government of that republio, bra earneatly 
devoted himself to the soientific study of a country which scarcely redizea the 
importance and value of his work. 

The m o u n t a h  of Costa Rioa are not a continuous cordillera, although, in 
general, they extend from the frontier of Colombii to within a few miles of Brito, 
a t  the south-western corner of Nicaragua. Between the northern volcanic section 
and the more regular, southern, Talamanoa range is found a depmion  about 20 
milea broad, from 9O 40' to 1OQ north latitude, and a little lees than 5000 feet 
above eea-level a t  the water-parting. To the eastward, through this gap, and in 
a broad and deeply eroded valley, runs the tumultuous river Heventswan, and to 
the westward the Rio Orsnde de Pirrie. Bounding the depression on the south, 
the Chirripo Qrande mountain mees sends off two immense flrnking counterfortti, 
one east to the Atlantic shore, and one weat to the Pacific coast. A part of the 
latter, lying between San Marcos and SBnta Maria, is, for a length of about 6 milea, 
known as the Dota ridge. This entire, lofty, transverse, and precipitous barrier 
almost forbids communication between the northern and southern halvecl of the 
republic, and must a t  all times have had a marked influence on the movement of 
races in this part of Central America. 

Both the northern and 'l'alamanca sections present liuw of mountain m w ,  
instead of ranges of eierrated create like many Andean chains of South America 
Those of the Talamanca portion are Rovalo, 0160 metres (7050 feet) elevation above 
the sea; Pico Blanco, 0014 metres (9560 feet); Chirripo Grande, 3500 metres 



(12480 feet); and Bums Vista, 3299 metrea (10,820 feet), the last two forming a 
p u t  of the uune mum. Tholle of the north-went are Turialbe, 8858 metres (11,000 
feet), hPI, 3414 metrea (11,200 fwt) (both volcanoes belonging, to the luune mass) ; 
Buh, 2846 met- (9335 feet), and Poaq 2644 met- (8676 feet) (volcanoee both of 
the rrme bad t i c  m u ) ;  and thence the irregular, broad, and volcano-dotted chain, 
h u t  60 geog~phical miles long, which extends north-west, gradually breaking 
dom to the river Sap06 boundary of Nicaragua. In this short distance of 60 
mil= rue found the Cerro de la Vieja, 2078 metres (6508 feet) ; Monte Muerto, 2855 
mstras (8000 feet); the beautiful volcano Tenorio, 2042 metma (6800 feet); the 
rolcuro Mhvallee, 1423 metree (4665 feet) ; the volcano Rincon, 1371 metres (4498 
feet); and the volcano Orosi, 1683 metm (5196 feet). Them mountains, ao far M 

they have been examined, are found to be of emptive origin, baealts and trachites pre- 
dominating ; but extensive sedimentary m k  formations are fonnd upon their slopes, 
u wall u vaa~, l o w  deposits composed of boulders, b y ,  earth, and volcenic material 

The number of peaks of volcanic origin south of the Beventazon valley is 
mall, but the Dota ridge rhom a double volcanic orater. The Pico Blanoo is not 
rdanic Them are no signs of reaent volcanio activity in the Talrmancs range, 
but the volamio mtion from the Reventaeon north-went, at certain pointq gives 
dgru of Life. Turialk still smokes, h d  simply slumbers, and ita crater clearly 
indiuteo that the volorrno is not extinot. This is also proven by the constant 
raimretic disturbances to which the oitier of Cartago and Sm Jon6 are subject. 
The m t e r  of Poar is M y  dormant, an4 Pittier believes that it took part with 

i in the aeries of thirty-seven earthqualres at &n Jose from February 25,1888, 
' to January 1,1889, with eighteen more to February, 1889-the principal, December 
1 30,1BsB, b e i i  very dastructive to the city. All these shocks were undulatory. 

Only h d  a p p m  to have ejected compact lavw, but at a remote period. 
'hklh had a h o u s  eruption of sand and ashes in 1864. Its heaviest eruptive 
fngmantr have fallen to the weat, and Beebech c W e n  them ae andeoite. I ts  
eruption of Auguat 17, of the latter year, laefed to March, 1865. The one of 
February 1,1866, rocompied by heavy earthquakes, sent ita ashes to Puntarenas. 
I n  l i23 there WM a grand eruption of IraeG; and from that data to 1861 there 
rrw rsven very violent oneq the kt, M well an one of 1841, almost completely 
k h y i n g  carbgo. 

The peninrda of X i y a ,  forming a part of tho province of Quamcwte, ie 
p t ly  elevated plain and partly hilh and low mountain ridges, seldom attaining 
r greater elevation than 1500 feet. I t  is denmly forested, and has not, 80 far 8s 
I know, besn explored by any ncientitlc traveller. 

The few geologists who. have visited Costa Rica agree that its orographic 
qrbm,  including even u far north ae the isthmus of Tehuantepec, greatly differs 
in churoter, and is of a more recent age t h  the cordillera of the Andes or the 
mwnbin rangm of Mexico and Western North America, and should not be classed 
M a continuation of them. Pittier holda strongly to this opinion. But this view 
ahodd be accepted with caution, for there are evidences tending to controvert it, 
notably the Bgrrscate md Avengnres, low mountains and hills which lie along the 
north-western dope of the volcanic range of Coata Ria, and extend far to the north- 
rat from the valley of San Jw6. These w e n t  abundant evidences of being of 
the cldast geologic formations. Any accurate geclogio study is, of courae, rendered 
dittiodt by the denae tropical vegebtion which covers nlmost the entire country. 

In weighing d a t i n g  data, there eeem M doubt that Oosta Rica once formed 
put of a rut uchipelrgb extending from Panama to Tehuantepec. The divide 
&worm the two o c m ~  at  Pauama ie 286 feet above sea-level, and the narrow 
k p  of land separrting Lake Nicaryus from the Pacific in only about 150 feet 
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elevation. T h h  is the lowest inter-oceanic deprmion of the wedarn o o n h a t ,  
betwwn the Amtic ocean and the Btrrib of Magellan. It ir clear that the 
Caribbean sea onoe aonnected with the Pad60 ocean through the valley of the  
river Reventscon, up which the Coat. Rica railway now c l imb to reach Carbgo 
and 8.n J d  At ib Laa Loman station, about 700 feet altitude above the -, 
in the Bonilla-cli5 outtiug, are found f d l  b k s '  teeth (one I  have is 2 i  inchas 
long), m m p t  m~lvrss of ma-shelb, fordl hh, and petrified wood full of boringr 
of the Teredo m d L  At an elevation of 2600 fwt, large deposita of c o m p t  
ahell limeatone, out of which lime is made, are a h  found. B l w h  were cut from 
it to build bridge abutments 

Bishop Thiel brought from the lower oourw of the Rio Frio fngmenk of a 
great vertebmtsd foeail; and I  have just lenrned that, a few months ago, the work- 
men, cntting down a small hill a t  Port Limon, found the skeleton of some huge 
f d  animal, which was mnt to &nuany. All them dimoveria are, no doubt, 
proofs of extsndve eedimentuy depoeib. Qabb nays that more than half t h e  
area of Talamanca is wvered largely by ancient wdimentary make, highly meta- 
morphic, while the m t  is revetted with small portions of mh even more nrcent." 
Oerekd found fwiliferoue cap in lkazd and New Cartago. 

A grertmr ancient strait than the one previcualy mentioned m w t  have eriated 
acmm the valley of the San Juan river and Lake Nicaragua, the wava  of ib south- 
western shore washing the bane of the volcanic sierras which etretch from Turialba 
to the extreme north-westem frontier ohC0st.a R i m  I  was deeply impressed with 
the truth of thin as I  stood upon the summit of a northern spur of Inad and row, 
r p d  cut below me, the d u l y  forerted valley of the Rio 8an Juan. Although 
the mountain range behind me had evidently been uplifted, and numeroun 
volcsnoee had piled their &bris high above the general level, to these wem due 
in put the rant inclined plain before me, whiah, with a very low ridge that p u l e s  
northward between the rivere Frio and San Carl* fonn the dam whioh holds 
Lake Nicaragua in i b  praaent place a t  a mean elevation of 106 feet above the sea. 
?'he amount of detritue whioh is yearly torn from the mountain s l o p  and 
launched into the valley of the 8an Juan, by almwt numberlem torrentid rtnnmr, 
im enonnow, The boulders are left near the hre of the foothills, the gravel a few 
miler lower down, and then the riveni, having tamed their viclmoe, drop their 
muddy wealth along the rest of their courae, to make the plain one of the richest 
in  the world. 

On the whole, the mountain rangan and marrer of Coota Rica lie n m r  t h e  
Pacific coest than the Atlantic; but when they were fint nplilted, such probably 
wan not the caw. The Pacific slope iu still bold to the water's edge, margined 
almmt throughout by headlands and lofty hiiiq and offers fewer evidenose of the 
extensive denudation and erodon so charaoktrintic of the Atlantic dde; for hare i t  
is that the mountains p m n t  their bold front to the nor thua t  trde win& and 
nay, "Thw far h a l t  thou go and no further." I  know of no mountain barrier 
from Cape Horn to Bri t ih  Colombia, on either side the continent, not even t h e  
as te rn  kndean s l o p  of Ecuador, Peru, and Bolivia, rgaimt whioh the rrrin-lad- 
winds wage such ceaselean and relentless warfare. I  rode from &an J d  umw 
the p m ,  1500 m e h a  (4040 feet) above sea-level, between Imd and Bar& nearly 

w l o .  The rids to the summit nu e u y  ; but rarely in the South Am- 
Andes have I  wen such perpendicular, dark, and profound gorgea u I  found carved 
out by the storms on the northern slope of I m d .  

Corm AND RIV~RB-Under the a o n d i t i o ~  abom etafed, i t  might be luppoeed 
that the ocean aounditqp on the Pacific coost would be much deeper than on t h e  
Caribbean, but such is not the cam; a 160-htbom contour-line along the former 
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a r m g a  a grater diatluure from the shore tban along the latter. This is probably 
dm to the p a t  counter-current which, from the northward, ecours the entire 
M b b  oour of b t a  R i m  There ie a nobble differenoe between the outlines 
of h e  two m k t h e  atern  L regular and slightly concave to the south-weat, 
while the wsrtclrn is indented with large. and small bays and gulfs, several of them 
d grat c o m m d a 1  value. The mat northern of these, Salinrs bay, belonging 
pt b Nicaragua and put to Corta Ria ,  is a spacious, deepwater harbour, over- 
looked by the volcanic peak of O d  I t  is only 20 milee from Lake Nicaragua vid 
the liver &p& which empties into the lake, and WM for centuries held to be 
rbc heat route to the Pacific for the projeoted h i p  canal ; but the long intervening 
height of land wan found to p m n t  greater obtaolea than the shorter cutting 
dopbd between the l.Le and Brito, dthough the latter, aa a terminur, is infinitely 
inferia to &dinan bay. & a t e  point separates thie from Elenabay, containing the 
txdlmt, deep, land-locked Port Elena and the inferior one of Juanilla. On the 
mth, a hilly, b d ,  irregular paninsula puahea seaward about 16 mila, and 
kmbteo at Cape Elenr  Continuing wuth, we oome to Port Colebra, probably 
the hest hubour on the west coast of America between San Francisco and Cape 
H q m d  destined to become the principal westcoeet port of Costa Rica. I t  opens 
b the routh-west, between Punta M e k  on the north and Punta Cacique on the 
IOU& It k one mile wide, with a depth of 18 fithoms, the water gradually 
rhuling to the herd of the harbour to 6 or 6 fathoms within a mile of the shore, 
mi anchorage in mud and ~ n d  anywhere. I t  is surrounded by mountain spurs 
and phplhn-topped hills. Several little baye wl lop  ita margin. From one of 
them, d led  Bahh Panama, tbe shore riea gradunlly inland, and offers access to 
he province of Guamaate. l 'he only eigns of man, in the whole cimumference of 

~ ~ g n i f i o e n t  harbour, are three or four wretched cabins. 
South of CBciqw point lies Coca bay, practically a slightly sheltered roadstead 

.iL anohorage for perhaps a doeen shipg which in winter may be thrown on the 
l o m b y  the violent wwt and wuth-wmt gales. The horns of thie crescent-shaped, 
mc~ntrin-~noiroled bay are lofty headlands about I$ mile apart. A cart-road, 
much y d  for the exportation of d a r  and other woods from the interior, 
krminrbr on its eastern shore, but the difficult t raac over the road promises to 
mpl care. The crenellated oolretlioe eouth of Cocoa bay, bordered by mountains 
rod l o f '  hillq and cut into gorges by small and impetuoue watercoureee, presents 
00 hubour of irnpomce M far ae Cape Blanco, which marks :he northern entrance 
to the extensive Gulf of Nicoya. Thb, penetrating inland 60 milee north-weet, is  
r mgniEcent eheet of water surrounded by grand acenery, rivalling, if not sur- 
Wng, that of the Bay of Naplee, the Bonphorus, or the harbour of Bio de Janeiro. 
&ma twenty klands, large and small, nearly all bold, rocky, and covered with 
mgatation, wntribute to its beauty; while aa many small rivers, draining the slopes 
of the Miravdeu~ and Tilaran eiemu, and the mountains of the peninsula of 
&oy4 flow into i t  and diversify the acenery. The principal river, the Tempbque, 
mtcn at the head of the gulf, and with its numerous small branches irrigates 
mu& of the  province of Gnanacaste. A11 of these streams have bars a t  their 
mrmtha, composed generally of mud and broken ahella, and only a few of them are 
~r r ig rbb  a hart distance inland for very small craft. Capa Blanco b rurrounded 
by maL;r, d the cuaat, from there and fPT up the gulf beyond Ballona bay, throws 
oat rsefr eometimm a mile from the shore. The latter bay, flanked on both aides 
b bold promontoria, lies about the centre of the south-eeet h n t  of the peninsula 
d N i y a ,  and b a deep, well-sheltered harbour, but seldom uead oxoept by the 
bw d o g  o d t  reqaidte for the wantr of the neighbouring, almoet unpopulated 
tact. & 6u north M the ielsnd of San Lucaa, whicb is the penal settlement of 
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Coats Rica, the west side of the gulf is full of reefa, rocks, and violent currents, 
and its numeroue small bays are only accsssible to little craft of a few tons burden, 
except with great danger. From 8an Lucaa to the h e d  of the gulf, the went side 
is also lined with reefs and banhs, and has dangerous currents, while the little bays 
are sometima bordered by swamp and arid wastea stretching h r  inland. Tbe 
whole eastern part of the peninenla of Nicoya is broken into hile end low 
mountains, wild and w e l y  cultivated, with a hut or two at  intervals, although 
there are to be found many beautiful and fertile valleys. Chiri, a t  the head of the 
gulf, is the principal island. I t  produces salt and cattle, but is half abandoned. 

The eastern shore is less beset by obetacles, and small craft ooaut along it with 
errse, and a t  high tide penetrate a few of its many rivere. I t  rims rapidly a short 
distance inland, but is a t  times bordered by mangrove owampa. Near the mouth 
of the little river Aranjuez, and on a sandspit 3 miles long, stands Puntamom, the 
only port of entry of Costa Rica on the Pacific coaet. From 1814 until recently, i t  
did nearly tho entire foreign bade of the country, which, however, waa very little. 
Ocean vessels anchor from 1 to 2 miles off in the roadstead. There is an iron pier 
for loading and discharging barges and small craft. The population of this m k r -  
able end fever-infested port ie about 2600. 

From Puntarenas i u t h a a r d  to the unnavigable river Barmom, there is a brord 
beach, which afterwards rises towarde the high escarpment of Caldera, upon which 
it  has been p r o p e d  to place a powerful battery ; but for what p u p a e ,  except to 
6re aalutea, is not apparent. The Hio Grande de Tarcoles, which enters the gulf 
south of the Barranca, has a dangerous bar; but, onoe inside, it  may be navigated 
a few miles against a very violent curreut. Its rlppor waters irrigate the tableland 
of San JosB, Alajuela, and Heredla, in the neighbourhood of which towns is grown 
nearly the entire cotbe crop of Coat. Rim. About 4 miles south of the mouth of 
the Rio Grande de Tarcolea is the little reef-encircled roadstead of Tarcola, sur- 
rounded by rocky hills, and boasting a town of four huts. I t  is one of the two or  
three points selected as the terminus for a railway from Ssn J o d  to the Paaific, 
which the government has just undertaken to build for its own m u n t .  South of 
Tarcoles is the ueeless bay of Herredurn, which is the largeet on the eMt side of 
the Gulf of Nicoya The coastline here is rocky and precipitous, which is .lao i ts 
general aharacter until near P u n k  Mals or Judaa, a t  the mathern entrance of the 
gulf, which is low end surrounded by reefs and rocka Mount Judae, approximately 
300 feet high, ie about a mile from the point. 

In the Gulf of Nicoya summer is the dry meson, and is from November to May. 
The heat, although very severe, is tempered by the windr of the gulf; but in winter 
-May to November-the air is eeturated with moisture and is difficult to breathe, 
and the heat is a t  times almoat intolerable. Puntarenre is one of the placea where 
rain is most frequent, but its duration is short. In September it  rains occasion- 
ally for entire days. The west side of the gulf bas tbe least rainfall. Nearly all 
the gale8 are from the east, east-south-east or east-north-east ; but, after spending 
their force on the east side of the gulf, they drive to the west, where they meet a 
counter-current of air which prevents their reaching the wast of Nicoya Tbe gulf 
is full of currents and eddies running from 1 to 3) miles per hour, and is subject 
to severe squalle, which, from the north-west, rush down from the sierras.. 

From point Judae, low and covered with mangrove swamps, the coast trends 
south-e=t-to point Llorenn in a long, irregular curve, concave to the south-west, 
for a distance of about 100 marine miler, measueed along the shore-line, which, st 

* I am indebted to Fradin for much of my information regarding the Gulf of 
Nicoya. The report of his exploration of it, which he made to the Costa Rim govern- 
mcnt, is intereating and valt~able. 



timea low and sandy, is dominated by lofty hills, cut a t  intervals by short, impetuous 
streuns and a few estuaries ; but, within this curve, for a diatanca of 18 milee, betdeen 
the mouth of the river Naranjo and Dominid  point, the nand beaoh is broken by 
numemu little riven, not acceseible even to bosh. The only safe anchorage in 
thin 100-mile stretch is Urita bay, behind a rwky reef; but there ir no w f u l  com- 
munication with the interior even here. From the precipitous headland called Punta 
Llorena J Barica point, the southern limit of Coeta Rica, the coast in abrupt, eoon 
sing inland into ridgea and peaks from 300 to 700 metres (Q85 to 2300 feet) 
elevation above the eea. These give birth to a few short, turbulent streams. About 
halfway between these two pointa, the great &lfo Dulce, having a mean width 
of 6 miles, penetrates inland, nprth-west, about 28 miles. I t  hes an average depth 
of100 fathoms. I t  ww discovered in 1516 by Qaspar Enpino& who named it the 
Gulf of Om. Cape Matapalo, which marks ite western entrance, is steep and fomt- 
anad ; but M c o  point, oppoaite to it, Is low. At the head of the gulf is found 
tbs little bey of K i n .  From here to th'e Eaquinas river, a t  the north-east angle 
of the go& the shore is hilly, h d  thence to the harbour of Golfito, wbich is sur- 
rouuded by high hills, the country rises rapidly Inland ; but between CSolfito and 
the entrance to the gulf it  is lower and l e a  broken, and thence to Platanas point 
md Burica point (the former rising abruptly to a height of 2300 feet) the ooaet b 
bold, the country descending gradually from the north-east. From Point Llmena 
b Point Burica the cant ie wild and almost uninhabited. Even the Qolfo Dulce 
ban but a few hundred half-breeds as the vole occupnte of its rhorea Tha penin- 
ruL would, like that of Niwya, be an interesting study for an explorer, but the 
nune of its sierras, Sshiipuede~," ie not inviting. It might be of importanon to 
h t a  R i a  if her government were to have the district between the hesd of the 
GoUo Dulce and the rich, secluded valley of the Rio Grande de Terraba explored, 
with the hope of finding a feasible outlet to the sea for the wealth of that beautiful 
*on. The efforte which have been made to open a transitable road to it  from the 
north, ever since the time of the Spanish conquest, have proven futile. 

There am but two river8 of moment in the long coast-line from the Gulf of 
Xicoya to the GIolfo Dulce, the Rio Grande de Pirria, and the Rio Grande de 
Timta. The headwaters of the former; described by von Frantzius, run in deep 
ml?onu, with steep sidee almost bare of vegetation, until the region of Quatil is 
reached, when dense forests are encountered. The surrounding sierras are formed 
c4 diorite m k s ,  but in the msss of I sce~d  a nucleus of sienite is found. On the 
muthem side of the ridge, separating tbe Tarcoles from the Pirris, Miocene, cal- 
mu d e p i b  are met, covered by a sandstone formation, near which there nre 
reins of lignite. The lower valley of the Pinis presenta a cap of red clay, which 

1 k unable to absorb the rains, and, as the waters do not readily drain off, they 
b m e  stagnant. and make the district baneful to man. 
The valley of the Rio Qrande de Terraba, a large part .of which was explored 

and mapped by  Prof. Pittier in 1891, was previously a terra incognita. Leaving San 
Jod, he reached the densely wooded crest of Mount Tablruo, 1826 metres (6990 feet) 

; &re the Like the neighbouring Carpentera ridge, he found it of sedimentary 
I 

f~mrtion, Jursesic, or per& inferior ~retecaous, idowing evo rywhere a weli- 
/ chmcterized stratification of more or leas siliOious limentone. containinn a t  times 

@eat quntitiea of petriled mollusks (Pecten, Ostrea, eta.). He abo noied many 
evidenom of glacial aotion. ' Crossing the Alumbre valley, where trsces of coal are 
found, md the bridge of the Rio Candelaria, 1216 metres altitude (4086 feet), and 
rgrin ascending to 1548 metres (5080 feet), the torrent of T a r r ~ d  is reached; Thence 
through beautiful woods, mostly of oak, the track mounts to the Alto del Abejcnal, 
1'900 metrea (6234 feet), probably the northern, terminus of the parhmos which are 
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characteristic of Colombii and all theAndeau tablelands. I t  then deacends to the 
Parrita Grande, 1340 mebres (4396 feet), the most eouthern affluent of thg Rio 
Grende de Pi*. Amending the Pita, and climbing over a ve y broken w u n m  
to the divide, 2933 metred (9620 feet), which separates it and the Rio Macho water- 
shed of the Reventaeon from the Rio Naranjq Pittier found en touts three specien 
of oak, M well an conifers, and says, No doubt these are scattered all along the 
cordillera from Omi to the frontier of Colombia." Following the divide, 3299 
metree (10,820 feet), through the woods south-east, by an abominable, infernal 
track full of numberlees mud-holes m d  tangled rootq" a point, 80% metres (9915 
feet), is reached on the Sierra de Buena Vieta. '' I t  is not strange that this road is 
strewn with skelotons. Even men cannot always reekit the fatigues of t h e e  
tremendoue journeys. Many of them deep their last sleep on the plain of Quaero, 
or a t  the Ojo de Agua." From Buena Vista, 3299 metres (10,820 feet), three 
of the riv& descend, while the Parrita Grande has its source in one of 
the main spurs of the same mountain maw. 

By a quick descent, the " abominable " r o d  passes La Muerte, 3132 m e t m  
(10,274 feet), a t  the head of the valley of the Rio General, and, continuing along a 
ridge neparating two of the tributnriesof this stream,rmchee the ford and rancho of 
El Qeneral, 660 metres (2165 feet) elevation. At 2253 metres (7455 feet) the oak 
is still found in the forests. The beautiful and extensive valley which now greds 
the eye is one of the moat fertile of Costa Rice, but is occupied by only a few 
families. Formerly i t  was the borne of a large indigenous population. In the 
angle of the rivers Buena Viata and Chirrip6 exists a vast ancient cemetery, the 
graves of which have been despoiled in search of the many ornaments of gold they 
contained-principally golden eagles. Part of an ancient paved road ruus near. 

The track then continuen, over a rough and broken alluvial valley, to the hot, 
humid, cattle-raising centre d e d  Buenoe Ayrea, having 25 to 30 rundros, and 
nbout 180 population. The grovedotted lands are of exceeding fertility. Along 
hie route Pittier met a troop of white-faced monkeys ; " one of the femalea had a 
red paseion flower ae a decoration in each ear, an early trace of the feminine love 
for ornamentation." In  seventeen hours he c d  twenty-eight torrents. In  this 
valley they have ga l9  of frightful violence. The beautiful volcanoof ChimpS, 3500 
melm(11,485 feet), the loftiest domeof Costa Rice, overlooks thevalleyof El General, 
Between the Pico Blanoo and the Chiriqui frontier of Colombia, the cordillera of Tala- 
man- is entirely unexplored, and is d d  to be occupied by a fierce tribe of Indians 
called Rayadoe, on m o u n t  of the rectilinear painting with which they cover their 
bodies and faces. From Buenos Ayrea to the sleepy and unhealthy town of Terrab., 
274 metree (900 feet), with its 50 to 60 ranchos and 250 population, the district is 
hilly, with occasiooal meadows interspersed with groves. The great bend of the Rio 
Grande a t  Terraba is formed almost entirely of a thick bed of red clay, covered with 
a cap of vegetable earth. From Terreba to Boruca (466 metres (1528 feet) eleva- 
tion) is a scattered group of 65 r a n c h o u b o u t  350 inhabitants. In 1860, CBptpin 
Colombel reported his discovery of the " L w n a  de Sierpe," 24 miles in circum- 
ference, nrar the mouth of the Rio Grande. This reported discovery hse been much 
disputed ; but Pittier, although he did not visit the spot, collected evidence con- 
firming its existence. The Indian inhabitants of Boruca are called Bruncabam 
dolicocephalic. The men are large, the women short and plump. They are a more 
intelligent and active pwple than the Tishbi of Terraba. 

Thie intereeting valley of the Rio Grande de Temba is only accessible, from 
the north, by the route above described. A road dong the coast would become 
lost in intransitable gorges of the coast range of mountains, which rise from 200 to 
1200 metres (2938 feet) above the sea. The greater part of the valley has a privileged 
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elevation for tropical produofa Up to 500 metres (1640 feet) i t  ir suitable for 
rice; from 200 to 1600 (636 to 4920 feet) it  yields the Bnest beans; while maize 
mwg everywhere lnxuriantly. Cacao, tobacco, and sugar-cane give phenomenal 
nopq while coffee finds a congenial soil and altitude to warrant its extensive 
cultivation. The months from November to March, which are the summer of the 
Pacific dope in Talamanca, are those of continuoue rriins on the Atlantic side, 
where al& the dry months--from April to  September-correspond to the wet 
mmn on the south-west side of the cordillera. 
TBX SAX JUAX B~ser.-Turning to the hydrographic basin of the 8sn Juan 

river md M e  Nicaragua, the north-eastern s l o p  of the Miravallee range is found 
to d o f f  several small streams to the lake. Senor Moim Rodrigue~, member of 
the b t a  R i a  boundary-line commission, nape, All the Ian& on the Goate R i a  
bide of the dividing-line with Niaragua are suitable for the cultivation of tab, 
banrny weals, and above all for pturage.  The climate in general is hot, but 
gmble, which, united with the good water found there, gives good health. 
Between Cuajiniquil, 24 miles eaet of the Rio S a p 4  and Tortugq 6 miles 
fnrtber out, u e  the little streams Lapita, El Cangrejo, Puente de Piedmi, La 
Vivora, Gubo, Ceniuo,  and Tortug-the latter, the greatest in volume, being 
tbont 160 feet wide a t  its mouth, and navigable for boats. In a further distance 
of 17 miles, p i n g  east, are cmased the rivers ZBvelos, C d t a s ,  Queaera, Mena, 
P i ,  Zaptillo, Quijada, Quijadita, %nts BBrbara, Sardinia, Barreal, C- Perritn, 
md, finally, Las Haciendas, which is navigable for small boa& All the land 
Ininad by t h b  stream is level, the climate cool. On the right bauk of the river 
h the town of La Haciendm, near which are fine cacao plantations. From hem 
to 6en CwIoa, a t  the outlet of Lake Nicaragua, the distance is 64 kilometres, alid 
the principal riven which orom this traject are El Pizote, Papalnsco, Quacalito, 
kpte, C.Bo Negro, and Bio Frio." 

Ths Bio Fri; is of considerable magnitude, and, with its many branches, 
hiu a large area of the tamtory lying on the slopee of the volanoas of Mira- 
rallea and Tenorio. It pours much sedimentary mattar into Lake Nicaragua, and 
hra thrown an extensive mud-bank across the lake entranoe to the San ~ & n .  It 
ir a factor whioh demanda attention in the engineering of the projected ship canal. 
Tbe United StPtea commission lately reported that, a t  a point 6 miles out in 
16e lake, they found 10 feet depth of water end 8 of mud, and, a t  1 mile out, 6 
fet of wa* and 11) of mud. During the colonial period, the Spaniarde, in 
m a l  offarts to explore this river Frio, were driven baok by the Gnat- Indians, 
who occupy the grater  port of itr  valley. I t  was not until 1866 that a small 
frpsdition pnetrated aoroas tbe country to the Rio Frio from the mouthof the 
river a branch of the San Carlos. They reported fertile, hilly slopee in 
its upper rea&m, and.beautifu1 plains for most of the distance M far ae its mouth. 
rhieh, in reading rm account of the expedition, I doubt if they ever reached. 
by wars driven back hastily by the Gtuetueoe. 

The m b k  collectors of Nicaragua have, for many years, amended the Rio 
Plio by -09, b exploit the forests which abound in that gum, although forbidden 

do m by ha of Costa Rim They have added to their illicit gains by piratical 
nidron &O Quetusoq plnndering their settlements, plantations, and aimple property, 
mnr- the adults and capturing the children, whom they sell in San Carlos, 
yiregoa, as ggmrvants," a t  $40 to $50 per head. As a reeult, the Giuatuaos have 
bn fad to retire further up the river to esoap, if poesible, their pionr penmu- 

who c x c m  themselves by claiming that they capture these inoffe~ive people 
"fa the p u w  of teaching them the Holy Christian religion." The tribe ia now 
Wtly reduced in numbers. They live in palenqua (stockades), and their houees 

No. I.-JuLY, 1897.1 F 
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are s i m h  to the mdoavrs of the Amazon tribee. Each pnlenque sheltem several 
femiliee, who cook their food a t  eeperate fires built on the ground. They live 
prindplly on pbntaina, yucca, maize, sugar-cane, c a w ,  game, and fish, the latter 
being abundant in  the Bio Frio. They also cultimte and smoke tobacco. Their 
weapons and toola are extremely primitive, the bow and arrow,. stone axes, and 
wooden knives. They make a drink, called chi&, of rossted green plantains ; but 
also chicha mawulda in the manner I have seen it  made by the AymarA and Quichua 
I n d i i s  among the Andes. The Ouatuao oountry is probably one of the most 
delightful portions of Costa Rica. Every tropical product can be grown there in 
abnndanoe, for the lands are immeasurably rich, and the climate one of the best in 
the trow belt. The whole region, even through to the Atlantic coat,  is filled 
with n u m m u  varieties of cabinet and dye w d ,  mahogany, and cedar. For 3 or 
4 miles above the mouth of the Rio Frio, the lands are low and swampy; but 
afterward8 the river-banks are mostly well out of water and forcrst covered. 
Several of the branches of the river can be reached and navigated by canoe from 
Lake Nicaragua, and even a small river steamer can ascend a few mile8 above the 
lnke. 

The San Carlos river joins the &n Juan 65 miles from Lake Sicaragua. The 
depth a t  itu mouth, which ie obetmcted by an island, varies from 8 to 20 feet, 
according to the saason. The distmoe up to itu first rapid, El Muelle de San Rafael, 
where there are from 4 to 6 feet of water, is roughly fixed at  62 milea by the curves 
of the river. Small stesmem could reach this point from Greytown, a t  the mouth 
of the San Juan, although with difficulty, aa the San Carlos has many snags, and, 
in flood, which eometimoe rises to itn full height in twenty-four hoara, carries a 
great number of tree8 and mu& eand, from which movable islands are formed. 
The San Carloe has numerous stlluents, which at  times have a volnme of water 
altogether diiroportionate to their length. They descend from the mountain slope 
north of Sari-Ramon, and from the north-western counterforts of the volcanoof 
Yoas. The principal of them are the Pefia Blanoq navigable 8 milw up, and 
the Anmal, a violent stream rieing in the Guatuso range, and which is in flood from 
October to January. From the east, about 20 miles before reaching the San Juan, 
the San car1011 receives the river Tree Amigoe, which rises in the hille near Pow. 
Small craft can aecend it 12 miles. Bhonld the clever plans of Menocal for the 
Nicaragua canal be realized, including his bold idea of the Ochoa dam, the upper 
Sar~ Juan and the lower San Carlos would become impounded and form an arm of 
Lake Nicaragua, which would flood a large area of Costa Hica, as high up the San 
Carlos ae the month of the Tres Amigoe. The banks of the 1at:er are, for some 
milee up, reported to be low, and in the rainy season much of the neighbouring 
country is flooded, and appeare like a lake. The seaeons in the San Carloe valley 
are not well defined. Not a week paeees without more or less abundant rain, except 
from February to the beginning of May. The district between the San Carlos and 
the Rio Frio is an extensive, foreat-covered, undulating plain, with occnsioual low 
hills. I t  is watered by numerous little streams, tributaries of the San Juan, the 
Itio Frio, or the San C a r l a  In common with the Guatuso country, it  is fertile 

I have noted, in m y  travelr among the Indian t r ibe of North and South America, 
that their arrows are almost invariably rifled, by a row of feathers dereloping a spiral 
ouwe around the lower end. I t  is the rifling of the projectile iustead of the gun, and 
c a m  the name compensative rotary motion in the air. Did them tribea, separated 
by vest distancee, each diswrer the principle, or was it the invention of a single savage 
brain? If the latter, it must have come into uee by tribal inter-celllmunication 
throughout the New World. 
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a d  bmutifal, and, once penetrated by a railway, should become one of the most 
productire wotiom of Coeta Rica. 

The rim Sarapiqui, whioh pays tribute to the S m  Juan, about 20 milea 
eat of the Sen Culoe, in 600 feet wide a t  its mouth. I t  ie elso one of the im- 
portu~t riven of thii  watmhed. Ib numerous afluents descend from the sides 
of Pou, Buh, and ImB. The principal ones are the Toro Amarillo and Sardinal 
sntQing from the west, while from the east it  reoeives the Rio Sucio, swollen by 
lix mountain tributuies, which u e  thrown off from ImzG and the Cerro Pelon. 
The month of the Sarapiqui is unobstructed. The river is navigable for large 
unoea up to the river Puerto Viejo. The msrgins, as high up as the Sucio, are 
low, but a h  that stream are more elevated, and the river beaomes narrower, 
with d o d  rapids. The hods are extremely fertile. El  Muelle Nuevo, the 
hed of navigation, is 45 miles from the river San Juan, and 66 m i l a  by the road 
amma the mountrim to San Jod. The curves of the river are easier than t h w  of 
the 8m Carlos, but it  is obstructed by snags, while  tree^ on the banks run their 
mob far into the river. Sometimen there are violent floods, whioh continue for 
&y~, m d  which rise as much as 20 feet in twelve hours. F d i n  speaks of a 
h h e t  which he mw on December 27,1894, whioh came down stream with a rpu, 
and a wave " 4 metres" high, carrying everything before it. In seventeen hours 
be counted 247 large t r e a  beiig precipitated into the San Juan. The lowset 
rbgea of water are from Febrnary to Maroh, nimilar to the San Carlos. The 
Toro Amarillo banch mrw through beautiful lends, but is navigable w l y  a 
few m b  up for canm. I t  Is mid to have a large cataract in ita middle course, 
j u t  before it desoribee a grand curve concave to the east. l 'he Sucio entere the 
bpiqui  a t  a point on its right bank about midway between the Ssrdinal and 
Toro Amarillo. l'he main river and several of its branchee have, as yet, no settled 
bed, and there are nnmmun evidenoen of the dewlation they have aaused in their 
wanderings. The Amarillo branch of the Suoio (not to be confounded with the 
Taro Amarillo), which I forded between (hapiles and Carillo, has made wild work 
wex a breadth of from 6 to 6 miles of wuntry, leaving a black, bouldelccovered 
track to mark every change of its emtic  moods. Where I craned it, the bouldera 
were atmwed, for half a mile in width, by hundreds of thousands of tons. No 
wonder, when the river brings i b  nrtillery into action, the cannonade may W heud 
fa mileu, or that it  can bombard and grind to fragments any strnoture the hand of 
man a n  create. Von Fnmtaius mys, A little before the junction of the Bwio 
with the &n J d ,  it throws off several branches, which aherwards reunite, anddirsct 

i their wume to the Atlantic under the name of the Tortugnero, receiving en route 
lsrd other rrauente, whioh r h  on the northern elope of the volcano of Turialba." 
The Sacio in t h m  much d u o e d  in volume before entering the Sarapiqui. Informa- 
tion relsting to this s t m m  and ite brmcha, L confused and uncertain, d, like 
much GLss in Costa R i a ,  indefinite and deinaive. 

~ The Suspiqui wan explored in 1591 by Captain F r e n c h  Pavon, by order of 
the Lhnciado Vehquea R d r e e ,  and in 1640 Fernando de Siboja deeoended it  
fmm the ride of Barba I t  was then called the Ssn J o d .  Between 1818 and 1827, 
four sfforb were m d e  to open a route to the river Ban Juan from Heredia and 
Alajoela w i d  the Dewngaflo pass (lying between Bsrba and Poas) and the river 
bpiqui. The government, wordily anxious to find an outlet to tbe Atlantic for 

I 

the prodrrcb of Ria ,  then almost entirely f o r d  to reach the. European 
1 wbta by a voyage around Cape Horn, mildly f ~ h d  the espknutiom. In  1828, 

eighteen mule-loede of t o h  were transported from Alajuela to the Atlantic by 
the riven h p i q n i  and 8an Juan. The route afterwards, up to 1886, seemed to 
be forgotten, but WM then improved a little, and used from 1836 to 1851, and 



perhap to 1866, m a d  route for compondenca with Eumpe and for travellers, 
but was always unmrriceable except for a very limited trafic. When the Panama 
railway wee o p e d  in 1855, the Sarapiqui route returned to its virgin mlitude. 

From the Suapiqni to the river Colorado outlet of the Sm Juan, the b a n h  of 
the latter, in Cont. Rica, are but'  slightly eleva* and from 60 to 1200 feet 
inland the lands are low and awampy, but occaeionally a hill is found from 15 to 
18 feet high. 

The San Juan river, fur a part of ita length, forms tbe boundary between 
(=art. R i a  and Niou~gua. From Ldte Nicaragua to Cestillo (37 miles), the only 
obstncle to navigation a t  all eeesona for large staamboats is the T o m  rapid4 75 
feet long, and 27 milet from the' lake. They have bat 3 feet of water on them 
when the r i m  is high. At Cmtillo, where the river ie 80 feet wide, there are two 
npido, 500 feet long eaob, in a distance of 1600 feet, with a total fall of 9 to 12 feet, 
the in te rmedi i  connecting channel being deep. .There is but little current between 
the lake and Ceatillo, except a t  the Torre rapids. - Five miles below Cmtillo thero 
L a rocky bank projecting into the river, covered wi.th 4 feet of water in rainy 
aemone ; but in excaptionally dry on* which are noted to take p l w  every wren 
yeuq nearly the whole bank is expod.  About halfway down stream, between 
Cutill0 Viejo and the mouth of the river San Carlos, are the Macbuca rapids (48 
mil- from the lake)--the upper one is called the Dimante, and the lower one the 
Mlchuca; eaoh is about 300 feet in length. They obstruct navigation for abont 
14 mile. At high river they are oovered by from 4 to 7 feet of water, wbich hlrs 
a current of about 4 niilea per hour, and only the ripples indicate that there are rocks 
undernoeth. Below the Maohua rapids, the river is broad and deep m far an t b e  
junction with its Colorado outlet, about 17 miles from the aek Here i t  turns about 
nine-tentbr of i k  volume of water into the Colorado. Thii is navigable for river 
rteamers at all wasone, but a dangerous bar at  ita mouth, where the nea breaks 
beavily, and on which there are 8 to 9 feet of water. 

From the Colorado junction to Greytown, about 20 miles distance, the San Juan 
a m r a p  about 300 feet width for the fimt 16 mil* and 100 feet for the remaining 
4, with a depth a t  high water of 6 to 8 feet. When the aeamn is very dry, and 
but 2 to 3 feet of water on the Greytown bar, lightare take cargo from the ahipm 
anchored off Greytown, go down the comt to the Colordo, o m s  its dangerous bar, 
and m f e r  their freight to the small river steamers which sacend to Lake 
Niouagru. The United S t a b  aommission of engineers estimate the minimun~ 
dimhuge of the lake a t  11,390 cubic feet per second, and the rmuimum a t  18,059 
feet, and the flood diecharge of the 8an Juan, below the mouth of the San Carloo, 
at 125,000 cubic feet per second. Levy gives the 8.n Juan a t  the month of the  
Sampiqui a flow of 17,500 cubic m e t m  per minute in the dry mason, and 53,000 
in the wet. 

Montero Barrantss asye, "The Colorado forms several ielandr in ib courae. 
I t  hm as an a u e n t  the river Chiaip6, and forms the milor ( n a t d  a m h )  of 
C s m  de Colorado, Bmro, Pereim, and Chirripo Chiquito. It hes an excellent 
anohorage near its mouth. The river itself f o m  several lagoon% which wm- 
m h t e  with curh other by caflm perfectly navigable. The prinaipl of thew t 
the Agua Dulce, a rhort distance from the s e r  I t  is 11 mil- long, about 800 feet 
wide, and from 30 to 40 feet deep P w i n g  from the difficult Ca5o de la Palma, i n  
the midst of swampa, the C d o  de Tortugurn ia reached, the entrants to whioh 
from Lhe u* L &led Cuatro Esquinrs. I t  is approximately 38 miles long, about 
1000 feet in width, with a depth of from 50 to 60 feet. The riven P.kcio and 
Penetencia, navigable for boab, empty into this milo. The river Tortgum, which 
givea i k  name to the plains watered by its a u e n b ,  is formed fkom md of 
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t h ,  known as a ~ o ~ - s u c h  M the Cafio Dewnredo, Cello Agua Friq and Clflo de 
br Lo- The Cafio de Tortuguero communicates with the Pariamine through 
thore called Cirlifornia and h c i w o  Maria Soto, a h  navigable. The margins of 
the Parismins are swampy. I t  hm aa amuents, the Gnasimo, Gamar61.1, Doe 
Nodloo, and the Deatierro!' 

The dintriot drained by the Tortuguero, in its lower course, is but little ratred 
above the ocean, and probably in W - t i m e  the river wnnecte by mverel cab 

I 
with the Chirripo and with the delta of the Colorado, M well M with the lagoon 
of %man lying south.of the Colorado. I t r  numerour upper wate.r~ are a part of 

1 the north- drainage of Iraz6 and Turialba. 
The whole river system lying between the Sarapiqui and the Caribbean uea is a 

tangled web of mcertainty, and, like the entire northern watershed of b t a  Rica, is 
likely to remain so, although d y  requiring proper exploration. I m w e l  tht no 
emuhation of even the western part of this waterehed has been made by any one 
of ths m v d  o o r p  of enginema who have from time to time been detailed by the 
Cnited States government or the canal compsnies to make the p l w  and mtimate 
the mt of the projected Nieu;rgnacmnal. I t  might be snppoaed that the uptamable 
r i m  which deeoend from Barba, Pow, and the Minvalles rrnge of mountains are 
factors of engineering importance, the thorough study of which it is dangerous to 
neglect, not only in relation to the dwign of the 4 works, but their wkequssrt 
msintenance. I t  may be that existing~di£tioultiw have not invited their e x ~ l o n -  
tion; and in truth this is no easy tank, except m far M they may, for a bew miles, 
der facilitiw for canoe navigation. What i t  in to dive into the jungle lying in 
the plain a t  the northern base of IIPEG is beet shown by a leaf from my p ~ o n a l  
experience in the month of June : My party coneieted of six, besidw myrelf. We 
went well mounted on excellent md& and honea At  6.45 a.m. we rode north 
from Gupiles, b r  a mile and a half through the plrsros, sod then plunged 
suddenly into the dense forests lying between the "Twinn rivers, the Quapiles. 
It war a tangled mare of trees, vines, undergrowth, creepen, thorn-bushea, and 
fallen treen-a mixture of every imaginable obst.ale in the ahape of vegetation, 
md frequently so impenetrable that we were obliged to halt, to cut our way with 
m d d c a ,  that we might find a w-called pathway, whioh we sought to follow, but 
frequently lost. For milee we forced our way onward, sometimes crowing rivulets 
a d  mudholw, and tne  Rwamp through whioh our beaats floundered to the d d l w ,  
md where, to prevent them from disappearing, wo had to dismount and elm 
&under through the black mud. Here we lost our way, and for half an hour had 
to cnt a track westward to one of the Quapiles rivers, which is from 8 to 4 feet 
deep. Into this we plunged, and followed the middle of it down stream for about 
half a mile, when we again twir to the forest on the bank, found the path, and, 

1 continuing for about 6 miles through the same unvarying obstsolee, s t ~ c k  the 
I narrow, rude track which had been out, north 61' west, by the surveyore of the 
I projected Costa Rice northern railway. It wan now past nine o'clwk. Here i t  
! mmmenced to rain, and we put on our waterproofs. Mine was thick rubber, the 
i best I could buy in London-" Especially made for the tropics," the dealer aid. 

The rain went through it as if i t  were a rag, and for the next mven hours I might 
u well have been under a hydrant. We were now on the wwt bank of the Western 
hpiles, a stream 80 feet wide. Further along me found rtretahea of wild 
plan* We had to jump mang fallen trees. Some of the mudholes were almost 

1 hmn*uble. Soon our beasts, from the top of their backs and eam to their feet, 
looked M if they had been painted with black slime, and their ridere were almwt 
In the name condition. We often crowed small streams with steep b a t h ,  m steep 
metimen that we had to dirmount to let the mules and homes elide down or 
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ecrunble np, which they did bravely. At length we reached a river about 100 
feet wide, the eest bank of which, nesrly perpendiculer, was 30 feet high, and t h e  
weet bank 12. We could find no break anywhere, and had no toole to cut a n  
inclin~. Finally, we pnnhed the horeee and mules one by one over the edge, 
and they went eliding, tumbling down into the river. We followed, caught 
and mounted them, oroesed the rather deep stream, and with great difficulty 
d e d  the opposite bank. One horm and rider, however, in trying to gain t h e  
bonk, fell over baokwarda into the river, and the rider, being underneath, saved 
himelf with difficulty. Pnehing onward through the never-ending forest, deluged 
with A n ,  end fording many little dreams with treacherous bottoma, we reached 
the river Cafio Blnnco, 160 teat wide. Here we found two villainoue-looking rubber- 
oollectorn from Nicaragna, who had reached thia point by canoe from the San Juan 
river. They had a rude shelter roofed with plaintain leaves, under which wae a 
fire for the purpose of drying rubber nap, about a gallon of which wee in a smell 
hole in the ground near by. We then struck north for about a mile, tracing t h e  
river to ita junction with the 'I Florida " (or Amarillo ?), which in turn, a l i t t le  
further, north, is said to flow into the Sucio. 

We breakhatad standing in the mire and nin. The forata afforded no 
food for our animals; but we gave each of them a couple of pounds of maize we 
had taken with ua. They appeared to understand what wee required of them, and 
foiled not. They worked with a courage and intelligence at times exoeeding o u r  
own. We mounted to return. The rain had turned to a dismal drizzle; the s o f t  
loamy earth wan eatnrated; our animde sunk constantly to their fetlooks, mme- 
timee to their kneee. We wallowed through the slime-holm ; 8. frequently tumbled 
into them ; once he went on hie back, horse and all, and scrambled out entirely 
pleated. We often had to dismount to help our bogged horaes and mules resoh 
herd ground. I need not elaborate the experiences of the return journey. W e  
arrived a t  Guapiles again about aix o'c1oc.k in the evening, all resembling equestrian 
mud atatues. 

During tbe day our course through the forest war along a genernl elevation of 
300 to 400 feet above nea-level. The land had a gentle drainage incline to t h e  
north-east. The soil was of matchlees fertility. The loam, which ie of great 
depth, m t a  on a eandy clay. The entire depoeit ia probably mixed with volcanic 
ash, and i t  perhap contains a little lime. 

The Sierpe and Parismina rivers flow into the sea south of Tortuguero. T h e  
former ie nhort, but the Parismina, with ita eaveral branches, is a child of Iraed. 
Its lower course is sometimm considered to be a part of the river Reventazon, 
which, however, has its confluence with the former a few miles from the Sea. 

The Reventazon river has carved i b  way to a profound depth around the south 
and south-eastern baeee of Irazd and Turialba, and thence, flanking the latter 
volcano, i t  turns northward to join the Parismina. I t  receives many tributaries 
from the northern s lops of the Talamanca range, and almost mingles ita head- 
waters with thoee of the Rio Grande de Tarooles and the Rio Grande de Pirrin, 
which dow into the Pacific ocean. Spread to the right and left, through thia 
narrow gap between the two seas, and on the line from Port Limon to Puntarenas, 
liee the one streak of civilization that Coata Rica possesaee. I t  contains the mars 
of its population, its trade porte, its capital and principal towns, ite coffee lande and  
banana plantatione, and ita railwaye. Nearly aU the remaining area of the country 
hna been drowsily dreaming away the centuries since Columbue first touohed its 
shores. 

The Pncuare river, the ancieut Suerre, enters the sea abont halfway between 
the Reventazon and the Matins. Its waters, in 1630, instend of dowing to the sea, 
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joined the Reventaeon, cawing the port of Suerre, whioh had previouely bean 
utilized, to basme valueleas; but in 1661 Governor Salinar closed the two 
channels which deviated ite waten, restored the port, built a oustom-house, and 
rwpened aade with Portobello and Cartagena. 

The Matins river is a ahort etream entering aea juet north of Port Limon, near 
the d e t e a d  of Moin, where up to 1880 ocean craft anchored, and, vid the town 
of Matins, eituatetl on thin river, oarried on a laborious M o  with the interior ss 
frr an Cartago. The connectkg road was a homble mule-tmk, 76 milee long, 
which crowd many rapid rivers, great ewamp, and much broken mountsin 
country. This route war .Iso used in the wlontl period, especially a t  a t i e  when 
p b y  flotuiehed in the Weet Indiea. The freebooters fmquently attaoked and 
sacked Matinn, although what they could find in such a wretched plam it is. 
di&ult to understand. The river Matina ir navigable for emall stmm-oraft up ta 
the point where it raeivea its prinoipl atUoeuts, the Chirripo, Barbillg and Zent, 
which rn Pleo all navigable for short d i m  by conoe. I t  yearly overflows its 
l o w  valley, generally in December or January, but sometimes in November, 
Febmsry, or Jdsrch, and depoeits,an inoh or two of e x d n g l y  fertiie mud. The 
tiwet banena eataka in the world exist in ite valley, especially along the Zent 
brmch. 

The entire coastline from the river Colorado to the Matins in eepereted from 
the Caribbean mia by a continuoue narrow spndbenk, between which. and the 
mPinknd ie an ertuary, said to be nevigablr the whole distance by bolrb. l'he 
intermediate rivers whioh I have mentioned pour into this numw eetuary, drive 
their currents scroee it, out through the sendbank, and enter the sea Sometime8 
a violent gale cloaee one of the openings, which we all ehallow ; but the river again 
fa- i b  way through the obstruction to its ocean exit. T h i ~  whole conat, 66 
miles, ie forbidding and dangerow, and has but little depth of water within a mile 
of the shore, upon which a monotonous, heavy enrf breaks during the entire year. 
It is only hquented by the turtle" fiehermen from April until Augost, who, at 
times f o r d  to land, find their way to the Rio &in Juan through the intricate 
syltem of rivers and oeDLoa I have dewribed. 

Port Lirnon, in let. lo0 N, and long. 83O 3'=13O W. from hmnwioh, is 
the only pozt of entry of h t a  Rice on the ooeet of the Caribbean ler The fimt 

wan built there in 1871, but many cabins were erected there the following 
par to ehelter the negro labourers who oommend the wnetruotion of the Ooeta 
BiEa railway. Two thounand white workmen were then introduoed from New 
~ l u ~ ,  all but about twenty-five of whom died before the railway wss wmpleted 
to Matine. Itr first 20 milea oat the livee of 3600 men4 record worm than that 
of P U ~ B ~ L  The port fronts to the aouth, and the little peninads on which Limou 
il situated ia nvrounded by a narrow wral reef, upon whioh, at low water, the 
abundant u i m a l c u l m  putrify and produoe typhoid levem, while the swamps b ~ k  
of the town are fertile muma of malarial fevera The dte, which now hae perhsp 
3j00 to 4000 population, L being raised with earth about 4 feet, and drained; and 
r am-wdl in Wing built along the low-water line of the reef and filled in behind 
to the g e n d  level. The h d t h  of the p h  is already muoh improved, and it 
promima to bewme one of the hdthieet ports on the Caribbean sea A wooden 
pier 930 feet long, badly located, 4 penetrating the bay in the wrong dirffition, 
rccommodates two sep-going &pa, one of 21 feet and one of 24 feet draft; but an 
ion pier is about to be built to replaoe it, whioh will berth four large sh ip  of deep 
&aft. A small i h d ,  celled Uvita, liee immediately eaet at a diatanoe of 3660 
feet from the town. Were a breakwater run out to thin bland, it would make tha 

h t  claes. Such a work wonld, I roughly eetimate, coat E1,000,000. 



72 COST-4 RICA. 
b 

The Talamanca coast, lying south of Port k u o n ,  hm been ably reported upon 
by Prof. Gabb, who, in 1873-4, spent seventeen months in ib examination. His 
report deecribes i t  M low, flat, and swampy, excepting where it is broken by hilla. 
The little river Baasnr, is the first one met with. Its valley supplies large quantities 
of timber, especially cedar logs, which are floated down to a saw-mill a t  its mouth, 
and aawn into boards. Next comes the Estrella, also a short stream, formerly 
known ae the Rio del Norta, which r i m  amoug the Dota mountains. Then followa- 
the Tiliri river, the mouth of which is in lat. Yo 3 4  14"N. In its lower course 
it is wmetimee called the Sixola, and is the largest stream of Costa Rica south of 
Port Limon. I t  runs along the southern base of the great eastern counterfort of 
tbe l'elamanca range through a spacious, undulating, wooded valley of 100 to 150 
aquue milee area, having also low grounds which .re sometimes dry and at  others 
swampy. Ita Ur6n branch rims on the north-east slope of the Pioo BIanco, t h e  
view from the summit of.which is mid to be " incomparably more extensive" than 
that from the crest of I w d .  The Teliri is navigable for light draft steamers for 
16 m i l a  up; but from the Ur6n to eule  there are twenty-six rapids and numerous 
snags. Boats carrying half a ton of goods m e n d  to Sapurio, 14 miles up the U&n. 
The river Tilorio or Changuinola, south of the Sixola, makea its riotous way to 
the em from the Talemanos range of mountains. Along ita lower margins the m u d  
flata extend for a p a t  width, and from its mouth, towards the north-west, cover 
the re&ion wliich murrounda the lagoon of SansAn up the rivera Zhorquin and Tiliri. 
Behiid the muddy zone, the lands rim repidly into hills, which in a few miles 
reach an altitude of several thousand feet, and at  times mingle with the principal 
oordillera. Along the entire eea margin of Tdamanca runs a narrow sand-belt of 
firm land, a t  times not 100 feet wide, and then again a quarter of a mile. At 
Limon, Cohuita (lat. 9 O  46' N., and long. 82' 51' 10" W.), and Puerto Viejo, hills, 
connected by spurs with the more elevated country of the interior, extend to t h e  
ooast ; and among them, and in the plains, varying from 1 to 6 miles inland, a r e  
found forest-covered mamps tramitable in the dry season, but in the wet one 
entirely covered with not l&s than 10 feet of water. Parallel to the coast margin 
are long, narrow, deep lagoons, f l e d  with half-stagnant water from the mud-banks, 
and separated from the sea by the narrow sand-belt above mentioned. These 
lagoons usually h w  into the rivers that descend from the mouutainu. Between 
the Tiliri and Tilorio is the crooked, narrow, and deep estuary celled the Laguns 
de Sandn, an ancient afluent of the Tilorio, full of sharks, alligators, and fish. It 
receives a little stream called the Ddni, which drains an impassable swamp The 
Talamanca mountains have narrow crests, and are very precipitous on the Atlantic 
side. 

South+& of and near the Tilorio is the Boca del Drsgo, one of the entrances 
to Almirante bay. I doubt if Colombia will acknowledge the frontier of Cost. R i a  
to extend further than tbia, however righteous the claim of the latter may be to 
the entire magnificent bay of Alburimn or Chiriqui ; for Colombia, from neglect of 
her neighbaur, hse occupied the ground, and now exporte from the Boca dil Tor0 
2,000,000 bunch- of bananas yearly to the United States. I feel sure that th i s  
b y ,  which includes that of Almiranta, and is 50 miles long and 20 wide, and i s  
said to contain 394 islands, large and small, is lost to Costa Rica. 

During the Spanish rule, after 1640, several eflorts were made to pacify " t h e  
tribes of Talemanca and colonize their country. In  1640 the Indiane destroyed 
the capital, Santiago de Talamanca S i c e  then, the province has relapsed into its 
primitive, barbarow condition. I ts  population now numbere about 2500 miserable 
Indians, with a sprinkling of Spanish blood. It is notable that the Ducado de 
Veragua,on the southern border of Tnlamanca, which was selected and conferred on 
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the hmily of Columbus, M the most beautiful of all of his diecoveries, remains to- 
d g  almoet M wild, unpopulated, and unknown as when he landd on its ehoree. 

Cocor island, lying in the PaaiBc ocean about 266 miles to the south-west of 
the Oolfo Dnlce, in 1st. 50 82' 57" N., and long. 86' 58' 25" W. of Greenwich, ie a 
poesmion of h t a  Rica Captain R. McCartney Pasemore, a highly intelligent 
d d o u s  English ex-naval o f f i r  in the employ of Costa Ricq but who has 
recently fallen a victim to the fevers of Puntarenas, made a report upon his survey 
of Cocas in 1895. He found that ita outlinee had never been accurately delineated. 
The highest point of the ieland is 2250 feat above the sea. From this altitude the 
lmd grdually descends to a bold, steep coast, along which there are many irregu- 
larities .nd rocks. The interior is broken into numerous fertile valleys, but there 
ia probably not a quare  kilometre of level ground on the island. Chatham bay, 
which ir the best, ham anchorage for half a d&en large ship,  and there is abundant 
wood and e x d e n t  potable water. The anchorage is bad, and tho surf-beaten shore 
makes l a d i n g  difficult, espeoially a t  high tide. Wafer bay, which is separated 
frum it by a ridge 700 feut high, h~ anchorage in 25 fathoms of water. A heavy 
mf also beats around the rocky margin of this bay. A danger, not noted in the 
Admiralty ahuta, erieta to the west of Cape Darnpier. I t  is a small rook, only 
visible a t  low t i e ,  and sround it the water is very deep. The rock, being in the 
tncL of v a w b  p s i n g  to the west of the ielande, constitutes a real danger, 
arpecidly during the night. Captain Pasamore found numeroue bogs and wood and 
rrter everywhere around the b u d ,  but believes that the interior hae never been 
explored. There are mgne of mineral wealth, and it  is reported that gold has been 
fd The inland hod ten coloniete in 1894, part of the e m i p t s  sent there 
under a contra& with the Costa Rica government to eatabliah an agricultural 
colony. I t  is,however, suspected that the reel object of tho smpredario ie to hunt 
fa immense treasures in gold bars, mid to have been buried in three eepamte 
p w l r  in  ra many localities by the pirate Benito, or, according to another story, 

the captain of an English brig, to whom the treasure was entrusted in Peru 
dwing the war of Independence, and who fled wit11 it to the island. 

~ A L  WEALT~ OF ~ T A  RIGA.-111 the province of Alejuela, a little to the 
north of the cart-road which runs from San Jon6 to puntarenas,-is Monte Agucste, 
put of a low mountain range which extends far to the north-west, and not very dis- 
m t  from the Gulf of Nicoya In general it  ie of metamorphic formation, principally 
ofdiorite and porphyry. Here, in a good climate, a t  about 2000 feet elevation, are 
found many auriferous veins of great riohners. They are of quartz mixed with 
decompod, feldspethic rocke, and have given bononsae of from $60 to $37,500 
gold per ton. The'presence of gold in Monte Aguakte was first noted by a Spanish 
binhop, Garcia, whose episcopl reeidence WM in Nicaragua, but who, on a visit to 
Cat. Biq'  the least important province of hie diocese, called the attention of his 
edurt  to the auriferous appearance of the rocks of the above-named mountain. I t  
d t e d  in the opening of a mine oalled Guapinol, which, in one &mama, gave 
~l,ooo,ooo. Latar, several othsr mines were worked, from one of which, h e  
Cutme, $2,000,000 were taken in a few yearn. I t  is estimated, from the best data 
obtainable, that about E1,000,000 sterling have been taken from Monte Aguacate. 
Several of its veins are from 6 to 7 feet wide, but that oalled the Quebrads Honda 
ia 16 feet wide. Mont of the ore is of high grade and of a refrectory character. It 
ia probable that it  ia riah in sulphureta, and carries coneiderable copper. The minos 
wars worked in the rudeat, primitive manner, and only a small percentage of the 
gold m a  seved. At  p e n t  they are not worked. 

It t probable that the whole south-western slope of the Guatusas and Mira- 
rnllm range of mountains ie auriferone, the few reports of scientific examinations 
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made of it  tell us of numerous, strong veins, milea in length, of great width, m y -  
ing 8 dwts. and upwords on the surface outcroppinga, and offering erosptionrl 
facilities for easy working. The rocks in the north-mat extension of thin d i i  
consist principally of feldepar, porphyry, basalt, and dolorite. The gold vaiaq 
which nearly all run north-east and wuth-wset, am encased mwtly in feldspar, 
sometime8 in porphyry, and ocareiooally in hdt. They consist in great part of 
crystalline quartz, m d  are from 2 to 40 feet wide. In the Abengues district some 
good prospecting work hee been done on the " T m  Amigoo" property (1600 feet 
above eea-level), and numerous powerful veins have been diecovered. Tbe 
"Tres Hermanos mine, near by, haa a rich vein 17 feet thick, which has been 
followed for 3 miles. The surrouuding country in believed to be of ancient rocks 
undisturbed by volcanic action, but it  in covered by dense foresta and vegatrtion, 
making; exploration difficult. I t  is not improbable that, were i t  d u l l y  ex- 
amined, i t  would be found to be one of the riohest auriferow regions in the world. 

INTERNAL C ~ Y M I J N I ~ A T I O ~ K ~ ~ ~  Bica is very deficient in these. About sixty 
years ago a fairly good art-road war opened from Cartago to Puntarenas, viJ &I 

JoaB. Over thin, nearly the entire export and inlport t d e  of the countrp 
up to 1891, when railway communication was opened to the Atlantic m t .  A 
branch of the above cart-road, fairly transitable for a part of the year, NUS north- 
west through Guanacaste towards the frontier of Nicaragua A few other short art- 
roads have been rudely built for local purpoees, and u e  eerviceable during the dry 
season. For the m t ,  the people are obliged to u e  mule-tracks, over whioh no man 
ehould be condemned to ride during the-dny m o n t h  

The &~ta Rica railway main line extends from Port Limon to the capital, SUI 
Josb, 103 miles, and tbenoe to Alajuela, 14 miles further west. Thirty-nine miles 
from Port Limon, from La Junta, a branch runs north-west to Qupile6, but 
formerly extended a further 8 miles to Carillo. This extension had to be abandoned 
owing to the violence of the floods of the Am~villo and Sucio rivers, which ewept 
away the works m fmt se they oould be built. It wm the original intention to 
carry the railway to Sen J d  by the way of Carillo and the La Palma pass, between 
Irazd and Bsrbe, but the engineering difficulties were inmrmountable. A well- 
paved a r t - d ,  25 milea long, now in part abandoned, nu, however, carried over 
the p m  a t  great wet. ~ l m & t  the ent ih coffee crop of Coeta R i u  in now sent by 
railway to Port L i o n  for shipment to Europe and the United States. 

The government owxu a moribund piece of nUway,abont 14 milea long, running 
east from Punterenv to Esparta, a town about 700 fest above the aea b o t h e r  
railway, for government amount, is projected to connect 80n Soft5 with the Pacific 
coast, and the rumour that the work of construction is about to be commenced is 
probably correot, as the President of the Republio recently pssured me "that the 
revenues of the State warranted bim in setting mide t100,OOO per y e u  for the 
purpoee!' The length of the line will be about 45 miles across a rough motion of 
country. 

An important line of railway is in project from Jimenez, on the Guapiles 
branch of the Costa Rica railway, 56 miles from Port Limon, to the mouth of the 
Rio Frio, near ita entrance into Lake Nicaragua I t  is to crow the river San Carlos 
near E l  Muelle, from which point it is p r o p o d  to extend the line to Culebra boy 
on th9 Pacific, through a low paaa of the Miravalles mountain4 about 2000 feet 
above eea-level If built, such a railway would contribute enormoualy to the 
development of northern Costa Rica. The region traversed by the line h im- 
mensely fertile and healthy. The connection of the Costa Rim railway with 
Lake Nicaragua will give the republic of tbis name much-needed, eeey accese to the 
Atlantic ocean for nearly ita entire tmde. 



l'he ~ X A T E  OF Cosra RICA, fortunately for man, is well tempered by the windn, 
owing to the narrowness of the country and its exceptional situation between two 
wma Northerly winds prevail dnring the greater part of the year. In  1889, 
o h t i o m  a t  Ssn Jose gave 13  houm of N. win& 186 N.N.E., 671 N.E., 227 
m.E.,93 E., ~~E.S.E.,~GS.E.,~S.S.E.,S.~O~~,S.~.W.~O~~,~S.W.,~ W.S.W., 
4W, 83 W.N.W., 66 N.W., 13  N.N.W. The west-north-west and north-weet are 
only prevalent from May to October inclusive. The climate of the uplands is en 
amsting, monotonouq eternal spring. At San. f 086, the hot tat  day of the year is 
about 18O C. (6b0 Fahr.), and the coldest, 16O C. (61" Fahr.). From January to 
April there is not a drop of rain. From May to November it  averages about two 
how of abundant rain daily, generally between one m d  four o'clock of the after- 
noon, averaging, with great regularity, h m  1 0  to 12 inches per month, end 70 to 
M) i n c h  during the year. Towards the end of June, or e u l y  in July, there is a 
~hort dry period called the Veranillo de San Juan. Through the Deaenga6o and 
h h  pmme, the northern rains penetrate 8 short distance every b y ,  end the 
aarthern decant  of the latter, towards Carillo, is probably the most rainy district 
of dl the republic. 

From 1866 to 1880, the ruin-gauge kept by Mason at  Sari Joe6 showed a yearly 
of 66 inches. At  Tres Rioq 4140 feat elevation, 6 milee e a t  of sari 

J* md at the western foot of the Ochomoga pus, the rain reoord, for 126 b y e  
out of km months, showed 100 inches; whie at  San J d ,  during the name period 
of tea months, there were 147 rainy dayr, with a fall of 84 inch- In the month 
of b y ,  Pittier moasured 9 inohes of rainfall in one and a half hour. 

The rainy m n  on the Caribbean sea dope of the country does not correapond 
that of the Pacific; in fact, there are no continnounly dry month, and on the 

Portbern declivitiee of the volcanoes of Turialba, Irazd, Barbs, and Poas, i t  rains 
mm or lem during the entire year. At  h e r  there are cloud-bursts!' During 
my stay in h t a  Rica, one took place, in the month of June, over the valley of the 
river Matina and the lower Reventazon. The former, swollon by the violent down- 
W, leaped ita banks, and went tearing through the forests for 8 width of 
mml milea, sweeping before i t  that pert of the C a t .  X i  railway which crotwa 
ib valley. Among the lower hills of the Beventazon the water drove through the 
emhnhnenb. The erturated mountain 810pse, composed of loow matarid, tub ,  
gnvel, a n d ,  clay, common earth, and bouldm, slid in maam norm the track. 

Port Limon h mid to have a rainfall of 89 inchea, but there ere no reliible 
rmrds for the eat and north of the oountry. The fell, however, muet exceed that 
of Colon, which averages 120 inchea The mean rainfall a t  Greytown for 1890, 
1891, and 1892, wee 267 inches yearly ; whie a t  Rivae, on the Pacifio mt of 
re~ragurr, it wan 69 inches for the same yeam. ;The late United Statee a n a l  
-idon estimated the average rainfall of the lake Nicaragua besin a t  80 inchee, 
a the barin of the San Juan river a t  160 inches. The daily evaporation of the 

they fixed a t  0-2 of an inch. 
b e  writers have ventured to clamiry the climate of Costa Rica according to 

contour-liner of elevation, bur, this is crude. At times a height of 1600 feet 
b found cooler than 3000. I n  the Santa Clara district, north of I r a 6  and 

h r h ,  it  is cooler a t  600 feet than it  is in the valley of the Reventaeon river a t  
1500. In general, the torrid Ian& of the country range from the sea to 1600 feet 

it, and up to 400 or 600 feet, until cleared and well drained, abound in 
fevera ; but as high ground is reached, from 1600 to 3000 feet, the fevers 

of right type, and not dangerous; while from 3000 to 6600 feet, above which 
Jtitude there is but scant popnlation, the diseaae.8 are thore of the temperate 

w, .ad u e  due lew to local conditions of soil and climate than to personal 





Ear- Many varietiee of the parrot h i l y  enliven .the forests. Siixty-eight 
spcim of mammifem have been enumerated, among them rare spwiee of the 
&y tribe, the jaguar, puma, ocelot, the coyote, the Virginia fox, weesel, otter, 
wild bou, tapir or danb, mountain buck, the great anteater, two speciea of the 
umdillq and, beeides others, a migratory vampire bat o[ enormom size. Calvo 
tells M that the latter a t  times invade the aouth-eest of Costa Rim in millions, a t  
intervening periods of from five to fifteen yeam, and c a w  such ravages among 
domestic animab that the inhabitants are obliged to emigrate and take their live 
dock with them. In  a eingle night, the bate bleed the strongest ox to death, as 
rva l l  .a ab, dogs and fowls.* 
One hundred and thirty speciee of reptilee and batrachia are mentioned. The 

riven, CUM& and lagoons abound in fish and ailiptorn, and the see-tortoise in found 
in great plenty along the Caribbean shore. Large beds of pearl oysters are worked 
in the gulfs of Nicoya and Dnloa 

The market of San Jod presents a variety of fruita, cereals, roots, and vegetables, 
cultirrted and wild, which, it may safely be mid, rival in number and quality that 
uf any other tropical market in the world Never have I eaten a potato equal in 
fruity flavour to that grown in the wh-impregnated soil on the aouth-weetern elope 
d the volcano of Irazd. The pineappleq on the northern slope of Barbs, I found 
superior even to the much-vaunted ones of Cfuayaquil or Bahia de San Salvador, 
while the a p m d a  were matohless in size and flavour. I t  is notable that when 
eds &om temperate lands are planted in Costa Rican soil, the firat fruit grown ' bo. them ia large and deliciou, but its progeny rapidly degenerates, and becomes 

; wall .nd insipid. The finest water-melon I have ever tasted was grown on the 
northern lowlands of the h t a  Clara district from seed imported from Canada. 

The HIETOBY OF WA RICA may be divided into grioda-the discovery, ex- 
ploration, and conquest ; the settlement and Spanish dominion; the modern period 
since it. independence from the crown of Spin.  Thin, however, is not the plaoe io 
dabmate ita history, which I merely outline 6 yrandeu mym. Up to 1640, Spain 
hd memed for the crown that part of the territory of Veragna lying weet of the 
pxtim which had baen granted to the heirs of Columbus, but in that year it 
M erscted into a province, and called Costa Rica.t Covering a period of sixty 
JM from the date of its disoovery, some ten feeble exploring and colonizing 
txpditionu, molrtly from Panama, were fitted out to pacify " the country. They 
dl pmed discretrow, the only reeult being the exasperation of the nativee, whom 

1 the S p n i u d s  plundered, butchered, and treated with signal barbarity. Between 
, 1560 and 1673, the limits of b t a  Ri were defined and confirmed by Philip II., 
1 thom on the Atlantic coast being the mme as to-day, eo far as Jkioerag-u is 

eo-ed. 
In 1662, Juan VBsquee de Coronado was named Alcalde Mayor of the province 

In Enador, in 1880. I learned that such are the ravagea and vorsoity of the 
vampire hb in the h r o n  dirtrich of the oountry, that no domertio animale can be 
m i d  them. In Bollvia, at the headwaters of the Yemod river, I once had a mulo 
nwly  bbd to death in a ~ g l e  night by vampire bats. 

t The httoMnr of b t e  Biar have never boen able to determine when or bow the 
emtry reoeived itr name. I mggcst that it  ia a oorruption of Costa de Oreja, a name 
which wm applied to part of the wont of Central Amerioa by the Speniudr, during 
the fourth voyage of Colambns, becsuee aome of the many Indiana whom they met 

1 'rme gold earringn, baring hole8 in their ears large enongh to admit a hen'r egg" 
/ (ride Herrere, 'Decadee de Indias,' Decade I., ohap. vi.). Padre Onmilla, chap. vii., 

r y e  that .'the name i n  found on muny ancient mapa" It raa en emy transition from 

1 Coda de Oreja to Cab Bica 
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of Costa Rioa and Veragua.. He wee a man of ability, a grsduate of the Univelaity 
of Salamanca, and superior in the beat qualities of head and heart. He subjugated 
nearly the entire province, and founded the city of Cartago, which remained the 
capital of Costa Rica until recent times. Beturning to Spain in 1664, the k i  
gave to him and his, succeseore the title of "Adelantado and @overnor of the 
Province of Costa R i a ;  '.but, embarking in the following year for the eoene of his  
conquests, he was lost with hie entire expedition. 

Up to 1622, fifteen governors sl~coeeded Vbrquee; but, dinappointed in their 
effortn to find gold, eneleve the Indian population, or make the country prosperous, 
they allowed it to r e l a p  into a barberim fir worn than it was at the time of i t s  
d i i e r y .  Barrantea nays that, in 1622, it had but fifty Spnish families, and theee 
were in a state. of a h l u t e  poverty. A report which the king ordered to be made 
about that time for purposee of taxation, states : " In Coeta Rica, no mines of any  
metal are worked, no gold-weehinga, no indigo cultivation, no sugar-mill The  
citizens cultivate only maize and wheat; there is no money; the poverty ia such 
that the flour and biiouite which are not consumed are emhanged for nsoeasery 
clothing." 

Under these deprewing conditione, the king, in 1634, named, ee captain-general, 
Gregorio de Sandoval, of the Council of War of the States of Flanders. h h e  
reached his poet from the Atlantic coast, he noted the importance of having a better 
port than the then existing one at the mouth of the river Pacuare, and, therefore, 
in 1639, founded that of Matina, connecting it, by a mule-track 102 miles long, 
with Cartago. His short rule wee marked by a generous consideration of t he  
natives, and by many m e m s  that contributed to lift the province out of its 
misery. From 1666 to the end of the century, both the Caribbean and Pacific 
coaste were ravaged by piratical expeditions. 

In 1718, Diego de la Haya y Fernandee wee named oaptain-general. T h e  
following year he reported to the king on the oondition of Coeta Ria,  whioh he 
pronounced '' the pooreat and moat miserable of all America. The current money i. 
the cacao teed, there not being a sixpence of silver in the entire country. There is 
not an eatable eold in street or shop. Every family has to now and map what it 
c o ~ u m q  or expends during the year. Even the governor haa to do this-or p u .  
Meauwhile, the inhabitants of the province are contentiow, chimerical, and turbu- 
lent, and among the whole of them there are not forty men of medium capecity." 

In 1797, the governorehip and military command were conferred on Tomb de 
Acoeta; but, after ruling for twelve yeare, he wrote, " There is not in the entire 
monarchy a province M, indigent as this; for some of the inhabitante are clothed 
with the bark of trew, and others, that they may go to church, hi or borrow from 
their friends!' This may be d d  to have been the condition of the country when 
the rule of Spain ended. The fifty-eight governors who, since 1663, had followed 
the ill-fated VBeqoez de Coronado had been little more than managera of a neglected 
farm, which scarcely yielded sufficient to enable ite labourera to eke out a minerable, 
half-starved existence. They had killed off or endaved the indigeno~u population. 
Their poverty had precluded the opening of roads or the clearing and oultivation of 
the lands, while the exactions of Spain, and its barbaroue politioal and 5mal policy, - - 

had mothered all oommercinl &pansion. In feot, ~ a t a  Rioa had, during over 
three centuries of Spanish domination, constantly retrograded, and when the 
Spaniard retired from it, he left it  lees civilized than when he entered it in 1602. 

On September 16,1821, Costa Rioa joined Nicaragua in a decree of independence. 
On January 10, 1822, she proclaimed her union with the Iturbide Empire of 
Mexiw under the "Plan of Iguala;" but in 1824 resumed her independence, 
declared for a republic, elected Juan Mora aa president, and became one of the 
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"Unitad Propincer of Central America." This week, unmanageable union was 
d k l v d  in 1838. Perhaps 2000 milen of railway and 5000 m i l a  of telegraph line 
might give the cohesive strength required for such a confederacy. It fell in piecer 
for want of i n t a d  communicationr, like the old Colombii federation of New 
C)t.nds, Vanmuek, and Ecuador. 

Among the twenty-four p r e a e n b  and dictatom who have governed Costa Bica 
rincs 1824, kveral have been men of marked intelligence and devoted patriotism ; 
4 nndm their adminiatration, the oonntry h~  lowly emerged from its former 
d e p d o n ,  until tr*y it may be said to be in a healthy pol i t id  and commercial 
madition. Bioe its independence there bave been bat  few stirring events to agitate 
the body politic. The m a t  important of whioh the nation boaab in the efficacious 
aid it gave to Nicuagua, in 1867, to crush the 5libnster Walker, w h a e  object wee 
to dd Nicaragua, rs a alave rtate, to the United States, and thus help ensure a 
furtbar h of l i e  to the pro-&very party. 

The government of Coat. Rica is a Centralized Patarnal Republic. The country 
baa Kve political divisiom-the provinces of S m  JOE& Alajnela, Heredia, Cartago, 
md Ouolucrste. There are also two cornarcas, or territories, one of which, 
Pnntuenaa, is the ooset-line of the Pacific from the (hrlf of Nicoga to Colombia; 
d the other, Limon, ie the whole aulbhem -st from Nicaragua to Colombi. 
In 1823 the capital waa transferred from Cartago to 8en Jos6, which ir situated io  
r rpcions and beautiful valley on the Pacific slope. It baa about twenty-five 
thowand inhabitants. The boueer are generally low, of one story, with tile roofs. 
The atreeta are well macadamid, and the public buildings are qaoiona and 
ooum~ltel. Severs1 well-kept parkesdd to its thrifty appearance. Altogether, i t  
ir one of the prettiest tow= I have oeen in Spanish America. 

Cork Ria ,  a t  the date of its independence, had a population not exceeding 
80,000. A cenrua taken in 1892 gave it  243305, and of them over 200,000 are 
d t e d  to the mountain dktricts, between 3000 and 5000 feet above aea-level 
The whoh maat-line of Puntaknsll had but 12,167 ; a d  the entire Caribbean 
maat, the Comama of Limon, but 7484. There ir a larger peroentage of whih 
blood than in any other Central American state ; but the people appear to be of e 
gloomy, unllocial dlpodtion, and, M a general rule, the women look u if joy and 
they hd long ago parted company. I mimed that buoyancy of character and 
ga& manner which welcome the traveller in Mexico and all the atatas of South 
dmeriaa. Why all this is no, I know not, for the people are thriving, industrious, 
d pcific in dirposition, while many of them ue well educated and highly intelli- 
gmt. There M also a peemnt proprieior orlaw, aonristing of hard-working sturdy 
farmem, who are ownem of little area1 of coffee plantations, or of carte and oxen 
engaged in internal trade, T h t  clans givea to the'country moat of ib political 
abi l i ty .  Wealth is more generally distributed than in:any other Spanish-American 
at~s, and the taxer are very light. 1%- might readily be doubled without any 
huQbip to the people. The mental, moral, and material advancement which Coeta 
Bi h.e made dnce it emerged from the baneful shadow of Spain is remarkable. 
At  that date the yearly income of the government wee infinitaimally small. A 
period of thirty ywra panned before it  reaahed, in 1851, $267,000. Twenty years later 
it wan $1,078,000. A further twenty years swelled it to $5,825,000 currency. It 
k &ill growing fast, and in now. about $6,600,000 yearly, or say £540,000, of which 
E185,000 ariw from castom duw. ,The imports are thoce cuntot&ary to the Spanish- 
AmerTcrn etaks. Nothing worth mention i n  exprted except coffee, banarm, and 
timber. The former was first planted in 1836. The annual average crop is now 
250,000 bsgs of 17 to the ton. It is grown a t  an elevation of 8600 to 4000 feet. 
The oaiginnl eatah  etill produce, but the trees are nearly worn out. The total 
area of all the p h t a t i o m  ir about 62,000 scree. 
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In 1880, an experimental shipment of bananan was nude to the New York 
market. Thin year the shipments to New York and New Orleane, all Erom Port 
Limon, will probably exceed 1,800,000 bunches, of 30 to the ton, having a market 
value of from S350,000 to E400,000. The fruit is the largest and richest in flavour 
of any imported into the United Stubs. Planta of the banana family grow in Costa 
Rica up to an evelation of 4500 feet; but the upland product in inferior, and none 
are grown for exportation at  an altitude above 1000 feet. Even here the fruit in 
not eo large and full as that grown a t  a height above the ma of 1 5  to 700 feet, 
within which limits are produced almoet, if not all, the bunches now exported. 
The best lands for their cultivation are the river bottomn," which are generally 
overflowed several times during the rainy eerson. Hen, the plant in irrigated by 
tbe floods, and its useful life may be counted at  from twenty to thirQ years, while 
on the high grounds it  in barely ten years. 

On the deep, black soil of the overflowed lands, the growers count on a yearly 
yield of two hundred bunches to the acre, about seven tons of h i t .  Excellent 
cacao wae grown during the Spanish occuption, but none in exported now. The 
production of it  appears to have been neglected, during recant yeam, in favour of 
coffee. 

A large quantity of timber, principally cedar, is exported from the shores of tbe 
Gulf of Nicoya and the coast of Guanacaete. The Qolfo Dulce in a h  rich in 
cabinet woods, euch an ebony, mahogany, and cedar, and many of the trees there 
are of enormous size, but thii district ie not worked. 

The foreign debt of Coeta Rice repreaente a composition which the republic 
made with its creditore, and amounta to $22,000,000 of 6 per cent. bonds. The 
internal <' floating debt " is now $742,871, or say S62,000, it having been d u d  
to this small amount eince January 1,1895, when the government again repudiited 
the interest on itu foreign debt. In addition, the payment of certain local annuities 
hae been assumed by the .government, whicb, capitalized, repreeent $638,719, or 
say E53300. 

The commercial statistics of the Secretaria de Hacienda are not kept in 
a manner to delight the student of hance. I t  in difficult to even qproxi- 
mately ascertain the total value of the exports and imporb during any period 
of five consecutive yearn, and the figurea, so far an published, are misleading 
and inaccurate. The finance minister gives the average yearly value of imporb 
a t  about f800,000, and of exports a t  about E1,000,000, for the yeara 1894 and 
1895. 

TEE ABOBIQINAL ~ N B A B I T A B T B . - T ~ ~ ~ ~  are indications that Costa R i a  was once 
the debatable ground between the powerful Mexican immigrant and the warlike 
Caribs of northern South America The daring valour of the latter wae alone 
rivalled on the western continent by that of the Iroquois, the Sioux, and the 
Comanches. The Caribs were lowland, river, and coast people; a tall, mnecuh, 
copper-wloured race which, when the New World wan discovered, occupied the 
entire coast from the mouth of the river Orinoco to that of the river Amacon, and 
stretched inland over all the half-drowned districts and far up the valley of the 
Orinoco. Their nomadic epirit led them to the conquest of many of the Windward 
islands, and, I am d i s p o d  to believe, urged them to invade all the countries 
bordering the Car ibwn sea and gulf of Mexico having estuaries and rivers which 
could be penetrated by their war canoes. These carried from twenty-five to one 
hundred men each, and mere of sufficient size to make long voyages. Suah waa 
the t2an of them savages tbat they did not hesitate to attack, in the Boa del 
Drago, the ships of Nino and Garcia in 1499; and they were only repuleed by 
euperiority of weapone. 



' The Guik probably reached Coeta Ricn indirectly by the aid of the north-t 
M e  winds and the equatorial current. The latter eete to the west along the 
eoad of M i a ,  about 30 milea from the shore, with a velocity of 2 milee per 
hoar, and f i d l y  etrikee the Mosquito cosrt of Nicangna and that of Honduras 
md Yocatm. Such navigation, during certain monthu of the year, would be e u y  
md mtural for large canoee manned by these vikings of the west. Tneir return 
home would be no lean w y :  a e a t  eaunbr-current, having a width of 30 miles, 
~ I M  amth and cast along the Mosquito, Costa Ria,  and Pdnama comb as far ae 
h r t o b n o  in Colombii but grown a little narrower as i t  nears this po in t f rom 
which, however, a current .Is0 mts w t w u d  along the ehores of Colombia and 
Venexuek as far m Guiana. Thu8 it  is apparent that facile navigation wae offured 
to the Cerib-for war or for commercial pnrpom-between the entire north of 
Sooth America and Central America, and even all the countriee bordering on the 
Wf of Mexico. To those who eeek to determine what communication existed 
between the South and North American ra-A in pre-historic timee, I euggest the 
mute I have indicated. It accounts for the preaence of the Carib9 on the southern 
&om of Cnbq the ports of which they probably used for r a t  and recuperation 
dPriog their voyages. 

The Carib, beiig of the lowlands, would naturally never mttle amo& the 
moantrina Were I engaged in ethnological reeearch, I should never look for 
tsrae of him a t  any point 1000 feet above the eeo. Along. all the Caribbean 
con& dbtricta of Yucatan, Honduran, Nicangur, C ~ t r  R i a ,  and Chiriqui, and 
throughout the province of Pmamr, the Carib hae left traces of hie presenoe-- 
perhapa of hie conquest and settlement of extenrive a r e a  of thoeo countria; and 
Cod.zzi telL ue that the Chooounae Indiana, who populated the littoral on the 
Paci6c side of the isthmus of Panama, spoke Cueva-a mixtnre of Cbib and 
Chocamr Calumbua. found that the tribee between Chiriqui and Pmtobello' 
d 8 d  so much in language that they could not undsnrtsnd each other. No 
doubt the topography of the country can& extenrive segmentation of tribes, and 
I have o~wed-eapec ia l ly  in the Amazon valley-that when this takes p b  
they begin to rapidly difierentiate their language, which ultimately almoet drops 
iti original type. The ethnology of the New World has been greatly confounded 
sad entangled by the habit, in which ancient and modern explorers have indulged, 
of d d p a t i n g  as tribes whet are merely pnks that have a constmt tendency to 
dininkgrate. Prior to its d i i v e r y ,  Coek Rice was completely fureeted-a d e w  
jungleoffering no plains or prairiee except, perhape, emall areas in Ctuanwte  in 
the north-went, and it  may be a little open land on the upper alopee of mme of 
itr volcmnoes.* Consequently ib inhabitante muet have ooonpied a status but 
little above that of savagery. Pwsibly after the Mexiorn conquat they may have 
been taught to improve their condition by the cultivation of maim, bane, the 
rqouh, c&, and ootton, but to a very small extent; for their rude implements 
were ill-suited to clearing and keeping down the growth of a troplcal foreat. Even 
the Mexicans mmt hnve had a rough struggle for existence in  the greator part of 
b t a  Bica, and have finally degenerated into a purely hunting and fishing life. 
By food thus obtained, added to wild fruits and nuts, Costa I l i a  could scarcely 
support, M a maximum, four inhabitante to the quare mile; and even thin emdl 
munber I believe to be greater than ever existed in the vast forest-covered valley 

It ir remarkeble that the inhabitants of volorrnio cwuntriea are fond of crowding 
mum3 the doper of ib volosnoer. It is probebly due to the fertilizing qunlitiee of 
rolanic d. The belt of population around the elope of Mount Etna is eaid to be 
dsolet t b  in sny other agricultural dietrict of Sicily. . . 

I XO. 1,- Jdt~, 1897.1 Q 
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of the dver Amazon. Their oontrol over food could not have been greatly superior 
to that of the other auimala thrt shared the oonntry with them, and, in some 
cueq inferior. If, nt rare intervals, they were able to till some open spot, i t  
could only have been of perhap sufficient area to sustain a genu, perhaps a phdry,  
but never a tribe. Themfore, it wan natural that Costa Rica ahould be occupied 
by gs~tss  ; and if, on the north, the Mexicans, or on the south, the I n d i i  from 
Columbii o v e m  parts of the country, they munt, in the difficulty of oommuni- 
catioonr, and the endlean warfue with Nature for existence, have ultimately split 
into fragments, losing in peat  part their aommon language, and miugling it 
with that of the gens whom they oonquered, and whom language WM better suited 
to the requirements of the loccrlity. 

I t  ~II evident that an off-nhmt of the highland Mexican race p d  mth and 
east from Chiapas, Mexico, into and through the long rtrip of the Pnclfio comt 
ounapid by the Chorotegw or Manpea ; followed the Paoific dope of the W e m  
and the nurow space between Lake Nicaxegua and the ocean; penetrated into 
north-weatam Cork Rica ; oettled, and helped the Msngues develop a considerable 
civilhation, in the district of Ousnoocrste and N i i a ;  and, in part, subdued all the 
mountain-lands lying north and west of the valley of theriver Reventasou. Push- 
ing thek outposte through the extremely thinly populated districts to the south 

~&h-e.rst of this valley, even an !hr re the p m n t  eertern limit of Cats Bica, 
they doubtleas met the h d i ~ ~  from Columbia who sought oontrol of the mountain 
districts in the neighbourltood of Panama; bat whenever Mexicm or Colomb'in 
Indian entered the Atlantic lowland belt, he probably met the Carib, and it is emy 
to believe that the letter left them little peace. 

The.Mexicam have left abundant trnaes of their language in Costa Ria,  cepe- 
clally throughout its northern half. Many Mexioan words are now in oommon one 
there, inoorporsted with the Spanish tongne, notably the names of numerous p h t a ,  
animelq and geographicel l d t i e s .  A cacique, Iztolin, wnverned in the Mexican 
language with Vaaqua de Coronado in 1664 on the nonthern shore of Almirante 
by. 

For the purpow of tracing the migmtionsof man, is it wiwr to t m t  to languager 
or to raoial characteristics, mental and phyeical? How many ceatnries would it 
require to dter the almond-shaped eye of the ChLaman, the esgle face of the Nortb 
American savage, the tiger look of the Apache, to replaoe the Qnichua mouth by 
that of the Caucsslan, to change the brutd faoe of the Huelche and Puelche, or the 
peculiar proportions of the leg of the Aymara? 

With much erudition, Juan F. Femz, recently chief of the Bureau of Bbtietica 
of h t a  Rica, hrs gone into the question of the populetion of that country at the 
date of the Spanish conquest. He nobs that the conquistadoreq to magnify their 
deeds, swelled the number of aboriginas to 60,000; but it appears that the 
Adelantado, P a d h  de Rivera, made an elaborate, detailed estimate of them in 
1669, which d t e d  in a total of 26,600. No doubt that, prior to that date, many 
of them had been killed during the period of their pious '' pacification!' M. de 
Peralta, who has made a profound study of the history of Coete Rics, having a t  hie 
dispoaal tke colonial archives of Spain, nap, " The Ndhuea (Aztm) and Mangues 
(Chorotegas), Qtietsrss, Viceitas, TBrrabPe, Changueneg Guaymieq Quepos, Cobs, 
and B m m  were the principal people who occupied the territory of Costa R i a  a t  

The thigh-bone of Ule Aymar6 Indian, measured from the trochanter major to the 
knee-joint, is much shorter than the tibia, being quite the reverne of the Enropean or 
the Afrim, or of any other race yet deacribed. Vide David Forbes on the ' Aymori 
Indian.' 



the t h e  of the oonqueet. The Ndhuar and b g u e s  prooeedd from the north, a t  
Laat the NUum ; and if the Ahnguer did not go from Chiapre, i t  in necewq to 
h i t  that, from the Qulf of Nlcoya to the mugins of Lake Nioersgas and 
Manap, they extended to the muth of Yexioo, where, up to a few yeare ago, theii 
kognage WM +en a t  Atsli" The Xangwr, or Chorotagaa, at the time of the 
Xexian invasion, mupied the peninsula of Nimya and all the lands eurronnding 
the gulf of that namo. They were then, no doubt, the moot powerful and sdvanoed 
people in Cmeb Bicq and carried mme of the arts, such an pottery, mnlpture, 
wearing, md tilling the ground, to gnrter perfection than any other of i b  pedple 
occupying the territory bstwesn theirs and that of the Chibcas on the tablelmd of 
Colombk In  their greva are found gold ornaments and qecimens of the ceramic 
ut, Lute in deeign mpe& to any that the present civilized Costa Rican 
Indhn can now manufiroture. These gnvw d m  contain beautiful apecimenr of 
okidku, grsemtone, and even finely wrought jade toob and jade o r n a m e n k  
knives, usq arrowheads, armleb, rings, and a multitude of stone seats, idolr, etc. 
They appear to have worked gold extensively, applying it to the rmmufmture of 
jsrelly. Where they obtained the jado hss not been ascertained ; but no doubt 
s m q  the numerous implamenkt and ornaments I hare seen, and which were 
taken fmm the graves in Niwya, many a n  true and beautiful speoimens of green 
jds The Gttehres made their homes on the dopa of Turialba, Irssb, and B a r b  
ro the s o u t k t  of the Mexicans and Chorobgm, and, in a lean degree, they shared 
in the &ill aad advanmment of the latter; but their pot- WUII inhior in artistic 
merit .nd quality of material and workmanship, judging from oolleotionr of it 
which I have wen. PeraIta rrrys, *Ll'he Nahuaa and Manguen of the region of 
Siiya have completdy dieappaued, although the first sfill survive in Mexico, and 
the last yet retain now and then a descendant in lldaseya (Niceragua) and in 
A d 6  (Chiap). 

"Of the Nahum (Azteoe) it is not neceraary to aay that they have left notable 
moaumenb of their material civiliiation, of their ecientific attainments, and a 
kngnrge that served as the instrument of a cultivated and thoughtfnl race." 

About 16 miles e a t  of Quapilee, I visited LL La Mercedes " estate belonging to 
Mr. Keith. Here I rode a short distance into the forest to look at mme Indian 
grim and mounds. They are numwom and large; some of the latter were 
100 feet long, 76 feet wide, and 15 feat high. They appeared to be filled with 
h k a n  M u m  of men, women, a n i d &  and other objecb mulptured from volcanio 
m k  We cut the weeds and expod an immense statue which must have been 
10 feet high, probably a god or a chief. He had e rope around hi left shoulder. 
It hung down under his right arm, and suspended to it and mating on his thigh 
WM the b e d  of a man. His lsgs were broken, but the arms hung at the sidea 
with bPndr on the thighs. I brought to London, from them mounds, a fine, life 
size sjmcimen of the herd of an alligator and one of a puma. I am told that 

mounds are to be found elrewhere in the Smta Clara district, north of 
Turhlh and Imb.  If mo, it  indicab that there muat have been a considerable 
population them at some mote period of time. It is a i d  that the Roman 
btholio miuiooPrien obliged the Indians to break their images; but this cannot 
rccoant for the fragmentary condition of almost every object which ia found there. 
It Ss probable t b t ,  pflor to the latter part of thk oentury, no miseionary ever 
panahtd to even the vicinity of the spot I visited. It may have been the custom 
d the t r i k  in time of wsr, to smash the gods, idob, and images of their enemies. 
Pm'bly, many of the figurea we oonrider aa violently mutilated w m  cut from 
f m p m t r  of volcanic rock or bonlden of sufecient sine to pennit the aarving of 
on1 J a pmt of the objeot it wao deaired to reprswnt. 

G a 
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I t  is almat, if ndt quite, i m m b l e  to find the bones or skull of an aboriginal 
in the ancient burial-pl.cea of any part of Costa Ria. In  fact, a race may have 
existed there in very recent timen, and yet all traces of it have dieappeared. Nor 
can one marvel a t  this as he watches nature disposing of the dLbri8 of her tropical 
workshop ; for o n a  death seizes man, bmte, tree, or plant, she sets her fcrcm into 
action with frightful vigour to decompose the object into ita natural pees. The 
enco5ned bones of a man, buried in the ground, may lsat at the most three to 
-four yenre ; a Eallen tree is reduced to powder by rnilliona of insecb, aided by sun, 
rain, and chemical action. Were nature lea active in the annihilation of whatever 
falls in the race, death would mother her eflorta, and life would cease to take the 
lead. Woe to the nretched brute that falls ill by the wayside! At tho first 
etagger, a shadow appeara in the sky, and t.hen vulture follma vulture- 

First a shadow, then a sorrow, 
Till the air ie dark with anguish." 

Them eeavengers form a ring around him, and wait with interminable patience 
for his eyea to grow dim; then, pouncing on his head, they pick them out. The 
poor, blinded brute falls, and within twenty-four hours his bones alone mark tbe 
ecene of the tragedy. 

I t  may be that, in Central America, during the last hundred thoueand yeare 
many races of men have gone down in the struggle against these tireleae tropical 
forces, which, in turn, we challenge, bat, now, equipped with all the appliances of 
recent cirilization. 

THE GEOGRAPHY OF MAMMALS.* 
BY W. L. SCUTEB, MA., F.Z.S., Direotor of the South U o a n  Mnmun. 

Tars, tho lsat of the six great Regiona, coneiata, ss it8 name implies, of the whole 
northern part of the Old World. Ita boundaria have already been defined in 
previous articles dealing with the Ethiopian and Oriental Regions, these being the 
only regions with which it march@. Speaking generally, it  may be naid to consist of 
the whole of Europe, the northern border of Africa, and Asia north of the Himalayas. 
Its muthem boundary in Africa wm taken, in the article on Ethiopia, aa the Tropic 
of Cancer ; th i i  of course, ia a purely arbitrary line, and runs through the centre of 
the 8ahara lkwrt. It would, perhapa, be more aocurate to put in ita place the 
northern edge of .the Sahara sa the limit, and to include all thidesert country both 
of Africa and Artabii in the Ethiopian w o n .  

The qwetion of Egypt is a diffionlt one, 8s ita fauna undoubtedly contains a 
mixture of forma characteristio of both the Palaarctic and Ethiopian Regions; on 
the whole, however, Egypt, up to the First Cataract, ia best included in the P& 
arctic Region. 

In regard to the boundary-line between the Palmarctic and Oriental Regions, 
.there an be M doubt that a t  the higher elevations of the Himalayas a true 
. Palmarctic fauna is met with. Esatward of Sikkim, however, as hsa already been 
shown, it in very difficult to draw a definite line, chiefly in consequence of our 

Continned fmm YO]. ix. p. 76. Mnp, p. IPS. 
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defective knowledge; but the boundary already adopted in the cree of the Orientrl 
Begion rremq on the whole, to be a fitable one-namely, that of the northern. 
-g of the Ymg-beKhg-thur learing Moping and the district of - 
hstern Tibet explored by the French midomry, PBrs David, witbin the con5nea 
of the P.bePretic Region. 

' l k u  am only two impartant group of idan& connected with thin Region; 
these M the British Is la  in the West, snd the Japmeae iakndil in the Eaet. The 
hmm of both them in& group are of the true " continental-island" type, and 
di&rterg elightlg from that of the neighbouring mainland. This is more especially 
the cw with the British Ialea, where we find among the mammalr no pecnliitiea . 
wathy of mention, with the exception, pexhape, of a recsntly discriminated atcat. 
( 3 1 d  hibrrrz* d d  to occur only in Ireland. 

The P a l h i c  Begion, although covering a lvger uea than any of the-other 
Begionr, comes only fourth as ~regPrds the number, both of species and genera, of 
rrPmmrll represented -in it, being surp.seed in this respect by the Neotropid, 
Ethiopian, and Oriental Regions. The total number of such genen is 103, out 
of ahicb 25 are ablutely confined within ita limits, .while 4 othen are highly 
cbrrtenakc . . of .it, &ugh they just crosr its fmntiera The remainder, 74 -in 
umbers am mostly widely spread. When these figures have been- reduced ta. 
prrentagat, i t  will be found that only 24 per wt. of the genas u e  endemio, 
rhieh h considerably leas than in any other of the Ragions hitherto treated of. 

Bs6wing the fauna in detail, we find that of the nine terrestrial ordam, six 
only are represented in the P.lreuctio Region, the edentata, m a p i a h ,  and 
m m e a  being completely absent. Among the ungulates, of whioh a con- 
k b l e  .number of forms are found within the PPlrsuctic sphere, there is a fair 
percentage of peculinritiek The Bsctrisn or two-humped camel is known to &t 
dl in 8 wild state only in oertnin diatricte of Central Aab, while the Arabiin or 
o~ahnmped camel has never yet been met with in a tmly wild condition, so that 
the genu C d w  m y  be conaided ss truly Pdrervctiu Two other endemic. 
genera belonging to the deer family (Cmidar) are Moachur, the muskdeer, a small 
b a n h  deer found only in the higher mountain ranges of Central Asi; and 
Ccrprdws the medeer, fairly well epresd over the whole extent of the Region. 

Among the B&, his an antelope found on tlm steppee of R d a  and 
W a r n  Asia, Panthdops, another antelope of the Cantrd-Asiatic mountains, and 
Rllpimprq the chamois of the European mountain ranges, are conaned to this 
Begion ; while .the wild goate and sheep have by far their fullest development here, 
llthough they have spread in one or two curee into the neighbouring Regions. Of 
the rodentu, the two most chsmcteristio Palmarctic funilies ard the dormice 
( M e )  and the jerboas (DipodidcP). Of the former family two genera, and 
of the latter feur, are all confined to this Region. Tbcre are also two very peculiar 

of Carnivora met with in this Region. One of these (Blwopcrr) is a curious 
bar-& creature of a white colour, with the earn, shoulderd, limbe, and ring round 
the eyes black, which has only hitherto been obtained in the hiih mounkim of 
Eartgn Tibet. The other genuq AZZurw, sometimes called the panda, is a h  
f m d  in the m e  district, but extends muthwds  into Yunnan. Remains of a 
clo&ly allied sprcies of this genus have lately been found in the P l i i n e  deposits 
of England. This animal ia usually placed in the otherwire atrictly New World 
family Procqonida, which embraces the racoons and their allies. The only olher 
rrrnicomui genus not represented beyond'the limits of tbe Pahrctic Region is 
acla, containing the familii badger a2d other species. 
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The Inaeotivora are found in d d m b l e  numbers in this Begion, three -gelrenr 
of shrews and three of moles being re~tricted to it. Among #eee am the little 
water-shrews (Ckmopw) found in England, and thence throughout the Pahmrctk, 
Region M far as the Altei mountains. Cromopw 31 dietinguished by having fringes 
of M hairs along the aides of its k t  and tail, which am doubtlean of great 
~ n b t m c s  to it in swimmiog. Auother shrew, N- found only in 'Nmt, is 
d l 1  better provided for mi quatic exlttmoe, as it ham w e b  between the tas of 
both fore and hind limbs, The moat m u l s b l e  endemic repmmtative of the 
family of moles in the Pahmtic Begion is the deeman, Myoga&, of . v U  there am 
two specieq one found in the Pyrenees, and the other in the shauns md Iakm of 
South-Eastern Rwia.  Tbe externel appearance of theee animals, honamr, memblce 
much more that of a shrew than that of a mole. 

Conaidering that the whole of this Begion lies within the temperate me, the 
number of its bsb is considerable, although they mostly belong to w i d q u d  
genera. The monkeys are repremnted in the Palaarctic Region by outlying apecia 
of two genera, M i  and wbich am both abundant in the 
Oriental Begion. To the former of them belongs the well-kmwn Borbory ape 
(Maaxmu hum), which inhabits the rock of Qibraltar and the Barbary &tea of 
Northern Mca, as well rs m v d  +sa of W r n  a One of them (M. 
tdidiauis) is enabled by ite thickened far to endure the extremely revere 
climate of the mountains north of Peking, and in probably the most northem 
mcmkey now living. 

The subdivisions of the Palearctic Region recogniEed by Wallace wwm four in 
number; these are-First, the Bulropmn ihhgbn, which includes Europe north of 
the lUps and the continuing mountain rangee that form the backbone of the 
continent; secondly, the M d h l u a n  Strbrsgion, which coneists of the rranrrindm 
of Europe, Northern Africa, and Western Bsi M far as the borders of the Oriental 
Eegion; thirdly, the Siberian Stdmgh, which includes not only the country 
from which it taken its name, but also the whole of the deeert region of Central 
Ania, and reaches an far aouth as the Himalaym; fourth and kt, the Mduricm 
Subrsgion, containing the greater part of China proper and Manchuria together 
with Japan. 

Thew snbregionq however, do not appear to represent the true fimd divisions 
of the Palsearetic Subregion quite adequately. In the first place, there eeems to be 
a fairly continuow and unchging fauna extending from the west of Enrope all 
acme Siberia and embracing the northern iehnd (at aoy rate) of Japan. 'l'his 
wide area ia still, to a great extent, covered with forest, and wrq no doubt, entirely 
eo beset until within comparatively reoent times. 

Again, Wailace's arrangement dividee between two subregions the r ~ s t  extent 
of desert country that reaches from the Sahara through Egypt, Arab&, Persia, and 
Tnrkestan to Mongolia, which also appevs to contain a fairly homogeneous h u n a  
Wallaceb Manchurian Subregion, on the other hand, seem3 to be well dbliebed,  
and to be the most distinctive of ail his subregions. In ddition to t h h  the 
extreme northern park of the Old World beyond the limit of arbomal vegetation 
may be taken, together with the corresponding portion of the New World, to f o m  
mother subregion in which, however, the mammalian fauna is extremely limited. 

We may, therefore, distinguish fom subregio118 in the P h r c t i c  Region ss 
follows :- 

1. ' The Panatdie Sdwegion, comprising the extreme northern prrt of 
Scandinavia, Bnssia, and Siberia M far as Berings Strait, the muthern boundary 



d which .is the northern limit of treea, comqonding, though by ng mmns 
ammtely, with the Arc* C i  .Thi p u t  of the OM World, together with the 
met m x h m  part of the New ,World, will form one. subregion. 

e  he m m ,  - w i g  the .whola d. E- rrith the. 
e o n  pahrps of the steppea of B m h ,  8ibaris north of the grestc 1 ~ 0 ~  

mugcs d m ~ t b  of the hrotic Bubregion .e kr rn ~~ Q the north and. 
Bodem Manchuria in the mtb,  kge~tbsr with the bland of. &&alien,. and 

too, the Japanese bland of Yeza In this subregion must be incldad 
A E k Y i w r ,  the thuunq..nd the E l b  ~ u n t 8 i n a  

8.  he h i -  ind* the north of .&, ~orLbkn .hb i * ,  
the patar prt of Pwai8 and Afghsniat.~, .ad the great d&. of .cent& &is, 

e x t a & g f m m t h e ~ o f & l P t h e P n B w d . ~ h r y l ~  I ' . _ I  

4. The MareRwian Suhqhn, embmcing the p u t  of Ohixm prop, 
S o P k  Manchuria, md Jqm, a d  e x h d i i  mdmrd to .Wee- Tibet and 
the top of the muthem dopee of  the Himalayae. 
The bormd.ries of th- mbregbm will .be. k t  ~ t o o d  by refaring to the 

ammpnying map, in wbich they u e  appmxirmrtely delineated; bat i t  must be 
dmjs  nndsrstood that it ir quite impoeeible in most cslua, to draw e hard and fwt 
line u the boundary between two Gjaeent Regions on knd 

The Panarctic Bubregion, as already de6ned, includes the most northerly prtrr 
of tbe Old World beyond the limib of arboral tqptstion, and dong with it may 

bs aoeddaed the corresponding part of the New Wmld. 
This subregion m a land of transition, and contains o fauna virtually inter- 

medi.te between that of the Old and New Worldm. Thii fauna, .s would indeed 
bs n a t u d y  expected, owing to the extreme merity of the climate, ie, w far M 
tbe mrmnulr are oonwrned, an exceedingly acmty.one. We find, however, that 
it h of very nnifonn chncter, nearly dl the mammala whbh belong to it m@ng 
thmgbut its entire extent with but slight apecik divergenceu, if any. 

Tbe mmr, important of the Poanrctia mammals are, first of all, two 
dea (BangrYm and A h ) ,  containing the reindeer and elk which are usually regarded 
u idmtiul with the cariboo and mowe of the New World; and O v a J .  ccmbbbg 
t h c m d - o q  which has recently.become extinot in the Old World, though still to be 
fo~md over a great part of the New World portion of the subregion. The lemmings 
(X+) and the Arctic hare (Lcpus crariddis) both mge throughout thie nub- 
region; .nd this is d m  the cane with the Arctic fox (Cat& km, the white 
bar (U- maritimw), the ermine (Pdoriw minew) ,  and the glutton (Cfulo 
d m ) ,  all  of which ant common to the northern regions of both bemispheree. All 
the nbovsmentioned animals have their aonthedy limit not far moth of the 
bormdPrp of the subregion, except in snch aees M where high mountain range4 
&re afforded them m e a ~  of e~p.nsion aouthwmrde. 

The mammalian fauna of thie subregion is so scanty that it seems b d i y  worth 
while todraw up a special table of the genera that form it. The principal generahave 
bem.kady notioed aa belonging to theungdsta, rodents, and aunivoreq which am, 
in bet, almost the only otdsrs of terntrial ~ m r l r  represented in this subregion. 

The &arroparian rBarbrcJlion contains the ~t temperate foreatarm of the 
N o r t h  aaPnisphere. . In i b  we&m part, at any rate, thin has been considerably 
modiW by the h d a f  man, bnt in primval times the forests probably extecded 
almat without break from the Bay of Biscay to Kamtchatka. 



The E u r o ~ n  -fauna is not very .rich ; it comprba M t y d ~ m  gmcua,. of 
~ h i e h  foar only u e  mtrieted to it, l m d a t i a  ~ T h e , e n d ~  forms a-g t&e . 
Ungulat. aw, Chprsduq containing the roedeer, a eingle species of whioh is found 
throughout the whole extent of the Region ; and Bupiwpm, the chnmois, found only 
in the Pyrenees, Alp,  Cupnthianq Pod Caucasus. . The +e endemic rodent im the .  
familiar. dormo~im (Muaeardinw), which is app~rently d~nfincd to Europa 0 x 1 1  
the other hand, the little wnter-shrew ( W p u r )  exten& from England to the  
A1t.i mountdna 

There are a considerable number of g e n m  common to the E r n p i s n  Sub- 
region and .the Nearctic Region. With the exception, however, of two, the elk and 
the rsindeer, them have mostly spread also into the other Palearctic Suhregiona 
On the whole the fnnnn of thin subregion hre little individaality, and calla for very. 
few remarb as to its distinotneee. 

Appended is a list of the g e n m  drnwn up in the name manner .s in.the prerio~~) 
tables. 

Eudemio ......... 
Pdmamtic ......... 
Old World ......... 
Bobreti0 ......... 
Widen@ ...... 

Total ...... 
SE&. 6.-TEE EBBHIAN SUBBEGIOX. 

The Eremian or Desert Subregion of the Pallearctic Region contains repre- 
eentrtives of a larger number of g e n m  than the Eurolmiian, and a higher per- 
centage of endemic formq although even here we do not find m much individual 
character as in some of the subregione previously treated of. A considerable number 
of the genera are common to t h i e n d  the ~ t h i o i i a n  Region, which is, perhapa, not to 
be wondered at. considering the long land-boundarv whicb runs between them. 

Among the unguhteaYonly one genun ia coniined to this Region-the camel 
(Camdud), whicb is now found wild only in certain desert tracts of Central LCsi., 
being elsewhere known only in a domesticated condition. But remaine of animals 
of thii genu  have been found in c o m p t i v e l y  recent beds both in India and Algeris 
Except for this, other iudications seem to point to the fact that the cnmels must 
have had their origin in the New World, where they are now repreesnted only by 
the l a m a  But remains of aeveral allied genera of Camelidce have been met with 
in the Tertiary b d o  of North America, where, however, they have been long extinct. 
Bubolir, which contains the antelopee usunlly known M " hartebeestes," and 
Hyrax (the conice or dnseie~) an, common to this subregion and to the Ethiopim 
Begion. Among the rodents no lees than five genera are confined to the eobregion, 
the moat remarkable of these king, perhaps, the jerboaa, or kangaroo-mta, as they 
are called, from having their hind leg8 elongated for jumping purposes. The four 
known genera of jerboae, which contain a large number of epecies, are not found 
outside the limits of this subregion. A fifth endemic genue of rodents ia h'Uobiw, 
which in thoroughly adapted to a subterranean life, having very abort limbs end tail, 
and rudimentnry exteroal ears. The only two known epecies of this genus am 
restricted to the Eremian Subregion. 
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The Eminn Carnivoru, a s  is u m d y  the crse with this group, am nwstly 
a d  this is .bo the o w  with the hk The Inaectimn are not very 

mmauw, but one genus ia peculiar to the subregion ; this is Diplomedon, a little 
h m 4 k e . n i m d  of termatrial habib f d  in the K i w i s  steppee. Another genug: 
Y d i d c s  (the elephant-ahrew), though typically Ethiopian, hrs one speck that: 
artsndr into this subsgion in .- and Tunia 

The moakeya am reprerotmi in the Erami.n Subregion by one specKs only, 
the d-known Bubuy ape (diumctu bvw), which is fouod in Algeri., M- ' 

ral Gibral*. 
The genera that occur in the Eremi.n Subregion are shown in the following 

t.Mq which m y  be eampmd with the axmponding fable appended to the: 
Eumpei.n subregion :-- 

The Manchurian Subregion bears a similar relation to the Oriental Region as 
the Dwert Subregion does to the Ethiopian Region, and the number of genera of 
mammals that  are mmmon to it and the Oriental Region is considerable. 

On the whole, too, tbis is the most specialized of all the P a l m t i c  aubregione ; 
cis genera out of a total number of sixty being endemic, and several others only 
just crossing i ts borders. Thie subregion contains within its limits the highest 
tableland on the face of the globe, that of Tibet, the zoology of which is not so 
dl known as i t  should be, owing to the persistent exclusion of European travellers 
from its limits. What knowledge we have of the Tibetan fauna relatee chiefly to 
the larger animals, and among these are several very interesting and peculiar fotma 
It is, therefore, probable that when mom about this Region is Iinown, many novelties 
rill be discovered among the smaller animals as well. 
The ungulates of the Manchurian Subregion show no genera which are 

abrolntely confined to it, but a curious little deer with short straight antlers 
(Elapliodw) is highly characteristic of it, although it  extends into tbe outskirts of 
the Oriental Region. Another peculiar genus is the Tibetan antelope (PanWops), 
well k n m  to Indian sportsmen, which is found only a t  pea t  heights on the 
T i b n  plateam A third Manchurian genus, also of great interast, is the takin 
(Bvdorcu~), a large bovine animal with horns somewhat resembling those of the 
South African gnu; this is also found only among the higher mountain nnges, 
and M probably confined to the subregion. 

Among-the Manchurian rodents there are two genera peculiar. One of them 
is Eupchunrs, a flying squirrel, which, unlike all others of the same group, lives in 
a part of the world practicslly devoid of forests. It is as Set known only from 
the neighbourhoad of Gilgit, in the extreme north-western part of the Indian Empire, 



but doabtlesn has a wider range. The second endemic genuq TypAkaayr, has been 
formed for the m p t i o n  of n curbun, almost blind mouse of Northern C h  

Among the Carnivora ef the.Manchurian 0ubregioa the only genux d 
special interest M i&lurrqpua, whiah has .Iredy been m m t i o d  i n  the geosd 
account of the Region. Tha hwctirm of the MmcburiPn Subregion are nunaroaq 
comprising aa they do ten genera, of which three are endemic. Thm rrr rll of 
(hem shrews, two of which, Ohirrporrogolc md Nedagak, are aquatic bnnr with 
webbed toes, while the third, Aawhma, is almost certainly thmrid All tbe 
Manchurian bats belong to hirly widespread form& 

Finally, there am two gene= of m o n t e p  repmmted in the mbmgh, dCoaoeu 
and Stma*, ba t  t h m  genera more strictly belong to the Oriental Begion. 

Below is a table of the genera of the subregion, uranged M in  the foregoing 
subregions, which shows what a considerabLe nnmber of forms are common to this 
and the Oriental Region. 

Old Worll ... ... ... 8 4 
Holemtic ... ... 0 4 0 
Wideaped ... ::: 1 4 5 

-- I 

SECT. 8.-TEE PAST HISTORY OF TIIE PALEABCIIC Rmt~os. 

Although the pahntological history of Europe, eo far as i t  has been worked 
out, hae been very thoroughly investigated, our knowledge of ib extinct mammals, 
at my rate, ie not to be mmpared with that which has been acquired ~ J A  the 
Nearctic Begion. This is probably due, to a great estent, to the oomparative rarity 
on t h i ~  side of the Atlantic of fresh-mter lake depoeite, the investigation of which, 
in North America, has produced moat aatonbhing results. 

Panning over the Mesozoic mammala, which throw very little light on any of the 
problem involved in the present caae, we find in the earliest Eooene beds s c ~ n t y  
remains of a huna contsining . hardly any members of the existing orders of 
Mammale. In their place is a series of f o r m  closely resembling one another in 
poesessing fivetoed and plantigrade extremities, furnished with neither hoob nor 
claws, but with structures somewhat intermediate between the two. Nevertheleas, 
even among these primitive mammals, i t  is possible to recognize the germs of the 
marked charactars which a t  the preeent b y  separate the varions orders. In  North 
America, in beds of the corresponding age, a much more ample stock of remains of a 
simii fauna is met with. Later on, in the Upper Eocene beds a much larger 
number of mammals appears, this fauna containing at least a hundred genera, most 
of them of large size, where- to-day the European mammal-fauna consists only of 
Bfty-four genera, and of these more than half are of small size. At  this epoch 
slight dintinctions between the European and American forms begin to appear, 
showing that even a t  these early times there was a commencing separation between 
the two great continents. In the earlier p r t  of the Miocene age, so far as r e  know, 
no very great changes trke place, but at the end of Miocene time me t b d  in several 
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lacJitia wonderful .eecmhl.ges of fond mammds fo great abundance and in an 
emdent atate of preservation, which enable us to m d u ~  a better cormparbon. 
4uch lomlitiea hare bean discovered a t  Pikermi in Greeca, in the island of b e  
in the Bgean sea, at Maragha in Persia, and, perhap the moet important of alI 
of them, in the Siv.lik hi at the southern base of the Himalayas. 

Tbia hum be- a cloae resemblance to that of the Ethiopian Region in its 
pmmt date, espeeirlly as regad the prwanca of gi- gerelles, and other 
qthtea North of the AIp thii ~ U M ,  dthough repmantad, is not neatly so 
rich, many of the antelopes and gira6ea being h t  sod being r e p h d  by 
rrrions forms of deer (C&), which now commence to be very much more 
pnnninent. In the true Sivalik fauna of India there am a good many types, which 
hrve never yet been found in Europe ; mch, for iusbme, M the camels, which are 
+y characteristic of the American Tertiary strata. Furthermore, them am 
fm4 in tbe Anmiam formations of this age, a large number of fcrmq rnoh M Bor, 

Hippoptatnw, and .Urny wbih du not appeu at  dl in Europe until the 
htaE'kcenetfimea 
When the Pliocene times urive, we begin to find a prepoodernting number of. 

still existing genera preeent in the foeeil bedq although the greater number of them 
have, at the present epoch, retreated eouthwardn into the Oriental and Ethiopian 
B@m. Thie mthward migration nwms to have gone on throughout the Plimne 
period, and waa probably oagsianed by the increasing odd muaed by the gradual, 
advent of the g ru t  Ice-age, which now began to make ibelf felt over the d o h  of 
tbe northern p.rt of the globe. 
Fiiy, during the Glacii yeriod the fauna atsumed nearly its prsaent fonn, 

colltaining large numbers of species that still survive. At this epoch, too, a con- 
nection appears to have becn formed between the Old and New Worlda in the 
ndghbourhood of Beringa Strait, by means of which an interchange of animals 
Mok piace, and resulted in occasioning the similarity which forms m marked a 
fesftae on a cornpubon of the Narctic and Paharctio foun~. 

It is this *~larity that has cawed certain writem on w p h i o a l  distribrrtio~ 
b unite the Pahrc t ic  and Bearctic Regionr into one, wherere, an a matter of fact, 
plmmtologid evidence eeame to show that, out of all the four Regiona e m b d  
under the term ''- the North American or Nearctic Region ww the first 
b be qerated from the main mass, and that the aimtedGty is a comparativdy 
modnn element in the character of the two ~ U M I I .  . 

ADDRESS TO HER MAJESTY TEE QUEEN. 
Tar following addrean from the Society waa f m d e d  leet week to the 
Home & m e h q  for preadation to the Queen on the euepidoae occasion 
d the &mpletion of sixty yearn of Her  Majesty's reign :- 

TO HEB MOST EXCELLENT =STY THE QUEEN-EMPBESS. 

TAG H d l e  Addrese of the P r e h t  and Council of the 
Royal Geographical Society. 

MOST Qadmrm s O % ~ f 3 ~ ,  

We, Your Majesty's dutiful and loyal tmbjeota, the  President and 
hncil of the Royal Geographical Society, beg leave, most reapedfully, 
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to offer, in the name of the Soaiety, our ainaere congrstal.tion8 
on the completion of the Sixtieth Year of Your Majestfs happy and. 
glorione reign. 

Sixty pare ago, on the oocPeion of Your Majesty's aooession, our 
predeceaeom offered Your Weety a humble addreas, tbanking you for 
your graaioae condeaaension and m d a e n o e  in granting the Sooiety 
the honour of Your Royal Patronage, and in beatowing upon the Sooiety 
a Royal Premium for the encouragement of geogrsphioal mienoe and 
aismvery. 

Your Majesty has been graciody.pleaaed to continue these marks of 
your Boyal fevanr throughout your long reign, much to the advantage 
of the M e t y  and to the edvanoement of the important snbjeot with 
whioh it is its fanotion to deal. The moet distinguished explorere end 
geographers at home and 8 b d  during that long period have been the 
recipients of the Medal whioh Ycur Majesty's liberality enables the 
lb ie ty  .to award each year. 

In the humble addrees offered by the Soaiety sixty yeam ago it was 
predioted that the reign of Your Majesty, like that of your great pm- 
deaeseor Queen Elizabeth, would be famed for its glory and pmprity,. 
and for the promotion of geogrsphioal knowledge. This predhtbn hae 
been amply fulfilled, for during Your Majesty's reign, all the 11~1known 
h d s  of the earth have been opened up, the depths of the ocean have 
been explored, both poles have been closely approached, and that to a 
large extent by British enterprise. 

Through this mesne, not only haa knowledge been greatly edvanoed, 
but humanity ham been materielly benefited, oivilhtion s p r d  over the 
globe, and the glory of the great Empire over whioh Your Majjeety 
reigns, e n h a n d  in e degree never before equalled. 

: 'l'hat Your Majeety may still be long spared to reign over thin great 
Empire in the earnest wish and ardent prajer of Your Majesty's loyal 
and devoted mrrants end subjects, the Preeident, Council, and Fellowe 
of the Boyal Geographiaal Society. 

(Sped) CL&SIEHTB B. MAEKEAM, 
Pfvuident. 

June 21,1897. 

THE MONTHLY RECORD. 

of Dr. 8 v a  H a  to Europe,-After an absence of nearly four 
yearn, during which his routes have covered Asia from eqd to end, Dr. Sven Hedin 
h~ returned to Sweden, bringing with him voluminous records of observationu on 
the geography, geology, meteorology, orographical features and hugtugen of the ex- 
tensive regioxu traversed by him. Even before this last mriee of journeys, Dr. 8ven 
Hedin was well known to geographers for his journeys in Persia and amnt of t h e  
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.paL of Demamd, and he has since extended his operation8 throughout the whole 
alktrsl bsi., including Rwian Turkish,  the Pamirn, Chineae Turbtan, and, 
.U of all, Tibet and Mongolia, He hPs alceady communicated to us the reeulta of 
*me of his journeys, accounts of which have appeared in our pages, and we hope 
to webme him among us in penon at  a meeting of the autumn -ion, when he 
~ I I  p r o d  to r e d  a paper on the general remultr of his journeys. Dr. Hedin ia 
rt pcllaat engaged in writing a popular account of his travels, after the h u e  of 
which he will devote h i l f  to working up the vast mans of soientific material, 
w b i  will be published quate ly .  He is to receive the gold medal of the R m i m  
bgnphical Society early in the antumn. 
L.Le O w - T h e  titular Archbishop of Philippopol& the haad of the French 

rnimiomriem at  Urmia, sendo to the Miuaioru CathoZiqw of June 11 (vol. 29, p. 
278) a &art note on the date of the great salt lake of Tirmia. He rktea that the 
iulubitmb of the country bordering on the lake am bsooming very anxiom on 
aammt of the steady rim in its level wbich baa been going on for the h t  five 
yam. The p l a i ~  of Urmia on the went, LJslmrs on the north-wed, Maraga-on the 
emat, and W u  are being encroached upon. The vil- have in aome insturtxa 
ban labmerged, and meadows, fertile fields, vineyuds, and gardenq formerly from 
dx to eight horn' walk from the lake, have been aonverted into marshes by the 
mud i d t r a t i m  of water, which rim from the ground in many places where 
+gm wera formerly unknown. The village of Aftuan, wu Khorrovq in the 
plain of &has, has diippemd, and Balean, in the plain of Urmis, where formerly 
Pdb 30 feet deep wore required to reach watar, is now mtprrted to the nurfoe 
d tha mil, and dl a e l h  and excavations have become pook 

Hydrographicdl Expedition to tbe Ob and Ymiad-After hering 
qhmd, during the two previous yerue, 1894 and 1895, the lower Yeaiaei and its 
b q ,  as well ao the bay of the Ob and one of the branches of the river, the G m t  
Ob, the ateuner, Liedenant Ovtsyn, and its miling barge, Lituteuant Shrdof, 
rinkzed at  Tobolnk. They left i t  on June 16,1896, and went down the Ob, the 
m e m h  of the expedition making mtronomical determinations, and aorreoting the 
map of the river. I t  appeared that there is a number of s h o h  along the left bank, 
while along the right bank the river ia free of them. The b r a d  which in known 
u the Little Ob wan explored next, the other bkohes  being too shallow and thus 
eking no intereat for navigation. The ber WM carefully mapped, and it appeared 
that only close to the right bank is there a preeage 12 feet deep, while along the 
kSt hnL the maximum depth wan only 9 f&. C o ~ u e n t l y ,  the expedition 
direcbd itr attention towards the discovery of nome bay which would be sutlkiently 
pobcLed for big ateamera being unloaded there before cmaing the bar. Such a 
bsy rru found a t  M, and waa named Nakhuka. It is situated 20 miles to the 
mrtb of a p e  Yamsrle ; i t  is snffioiently protected from the eert winde, and.- 
rsdve ship having a draught of 17 feet. The mspping of the Ob bey WM can- 
pkbd next, and it beame npprent that the left bank, w h i  WM mapped in thin 
cmtmy, had undergone but s l i t  mdcations,  while the eastern oocrst, which 

Gpped in t h e  kd century, reqniren many changea From the Ob the ex- 
pdition proceeded, uiG the Kura aeq to Arkhang* The island Byelyi, m far as 
eonld be rscertained in foggy weather, is marked pretty comt ly  on the mapa. In 
h&ur aer the two vesselaexperienced a bad storm, and on issuing from the Yugor 
rtnit, on September 3, they met with ice. In the Yngor strait,. two English 
-, whiih were waiting for Mr. Wigeinr, were spoken to, the expedition 
mpplying them with its m a p  On September 28 the expedition reached 
A r b q d a k ,  bringing in moot valuable hydrological, mete~,logicsl, ~tronomioal, 
md pdulum okva t ima ,  aa well M natural history colleotionr. 



m m  @eogmphiaal BaaiatJr.-The Amur branch of the Burd.o 
-phial Society has formed, .s is known, a sub-branch in ita Chita, or 
Tmbai- section. This bnnch, as we now learn, hss pmepered well. 
&y psreow have r(gpondcd to its appeal for boohe, ek., end a new building, witb 
8 botanical garden annexed to it, h now going to be erected to receive the library 
.od the mwum. In 1896, the llbrary consintad already of 4095 volumes, and the 
m m  was in pcxawio11 of 13,269 objects-6819 in n a t d  science, 1745 in 
anthrvpology, 3374 in archsalogy, and EO on. The moet notable gifts were: a 
herbarium of Tranabahh  (652 dstanninsd species) ;.a collection of maps, etc., h 
the Nerchinak museum ; collections-of rocks; a great number of objects relative to 
Buddhiam (a gift of the G)nsino-o& kmbdarno) ; and a highly valued oollection 
of uamples of gold, both in sands and in pocks, with a gsologicrl oollection-a gift 
of & F. Heller. 
M. Bonin'r Journey in the Chinem Empire.-Although M. Bonin returned 

to Ekncs early in the year, a full account of hi journey does not appear to have 
bean yet placed before the Parin Geogaphical Society. Neverthelem, the detsile 
given in the Cbrnptea R d w  of that W e t y  (pp. 71-75,111-113) show that the 
northern section of the route, between Ta-tsien-lu and Urga, has, like the southern 
section between Tong-king and Ta-taien-lu ( J w d ,  vol. viii. p. 515X been of much 
intereat from a geographical point of view. Between Ta-tsien-lu and Lnn-chan, 
M. Bonin trsvereed tbe little-known countriea on the Tibetan frontier of C h i  
inhabited by the aboriginal tribes known to the Chinese an h - t z c ,  and btely 
described to the W i t y  by Mrs. Bishop. A point of interest brought out by hi 
journey is the comparatively low altitude (10,000 feet) b the divide between the 
Ymg-tee and Hoang-ho heins. From Lan-chau M. Bonin descended the Hoang-ho 
(partly by water) re far M the most northerly point of its great bend, in the Ordoe 
country, which be croesed in order to vieit the tomb of Jengis Khan. He is said to 
have c d  the Gobi to Uqa away from the main routes, and, returning rriri Peking, 
Shangbii end Hongkong, to have gained the diitinotion of being the first traveller 
to make the complete cIrmuit of China. 

The L~OILOBO Comm~al -on to China,-Apart from the commercial 
objaote of this mission (Journq2, vol. viii. p. 296), a good deal of light menu to 
have been thrown by it on aome of the leasknown parta of Central and Western 
China A short account of ita proceedings appears in dus allGA Wd&, 

, 1896-97, p 350, and a more detailed d d p t i o n  in the Ibu* du M i  After 
a preliminary journey in Tong-king,' the expedition p d e d  up the Red river, 
and, dividing its forces, traversed the provinces of Yunnan, Kweichau, and Se- 
chnan, in variona directions. The province of Pnnnan is estimated to have a t  
present a population of twelve to thirteen millions, a n u m k  muoh smaller than 
formerly. Repmentatives of Chinese 5rma of Hongkong and Canton were found at 
most of the placea visitad, and these two cities are mid to take 83 per omt. of 
the trade of YU~MII ,  while Tong-king gets at preaent only 10 per cent. W~th 
improved navigation on the Bed river, the French consider that competition from 
the side of Burma would be but little to be feared, and Lao-hi on the upper Red 
river is thought to have a mt future before if a8 a place of exchange between 
Tong-king and Yunum. 

Hanoi, in Tong-king, L mid to have attained an enormou development within 
the lset decade, and to be in e fair way to rival Singapore, Colombo, or Bhanghai. 
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AIBICA. 

hthqmg~grcrphy of the Upper Xile Begion.-An instructive scud+ 
X E da Martonne, which originally appeared as a seriea of article0 in the 

hdh & @Cognaphie (October, 1896, to January, 1897), han lately been h e d  
aprrtely in pamphlet form. It claims to be the fir& eyatematic attempt to show 
in detsil, for the upper Nile oountrim, the intimate connection which exiata 

the physiul geography of a region and the life of man upon it. Previous 
writens h v e  bean too apt, M. de Martame thinku, to lay etmx~ on purely ethno- 
lcgid kts ,  whicb, after all, are of lees importance in determining the life of a 
popb than the physical aummndiq in which they are placed.* The writer first 
gins a sketch of the phyeid g m p p h y  of the region dealt with, showing next 
the e&ct which the facts noticed have had on the life of its inhabitants, and, lastly, 
dncidating d i5d t  pointe by a consideration of ethnological fack  Each esctim 
mrna .I .n explanatory oomment on one of the three mape with which the brochure 
is pmided. Rainfall, M. de Martonne ehowr, ir the moot potent factor in determining 
the nuia typea of p h t  life in the region in question. He drawn the u d  di- 
tindon b&ween for&,, pk- l ike  coantry, rvannah, and steppe, the marnhy region 
of the lower Bdu el Ghacal, etc., forming an additional type of conntry in tbe  
upper Xi region. A c o m ~ n  of the map shorn in a striking way the 
dqmdmcd on these dirtinctionr, both of the dtnmity of population (generally 

in the park-like country), and of the form of life diiplayed by the people, 
is lumtma, coltivstaa, herdamen, and fishem respectively. Some o k n m  points, 
d am the r- why osrtPin h e r h e n  ham settled down into 8 etationary~ie on 
tBe agrScultnral lands of the lake-*a, are cleared up by a etudy of the 
a h g ~ ~ ~ p h  y eqeoially that part which M r  with the migrations of tribes, shown-. 
m Map IIL A point which Q not qnite clearly explained by the author ir the 
reawn for the diflemnt mode of lifa of the D i n k  and Bungo group, both of which 
ue Kilotic, and both inhbit  a country nuinly composed of savannah. That the 
hta ue iron-workera iq of come, explained by the nature of the mil, but it is 
"L eqdy erident why they are purely agricnltarists, while the Dinka are cattle- 
~ u e r  A aome.what kindred atudy, relating to the name region with prta of the. 
xppa Welle basin, ap-in the Mittdungar of the Leipzig Geographical heocia- 
tion (18gCi), from the pen of Dr. Curt Miiller. It derlr with the hitory of the 
dedqmumt of steta in the transition zone which bordem the Bantu domain to 
the nath, the dominant factor being, of conme, the intrusion of lightcolourd 
m a a  (among which the writer inoladtm the Zsnde and Mangbattu), and the sub- 
jccrioa by thwn of $he former Bantu populations. Dr. Yiiller deals lm than 
H. de Yutonne with the idnsnce of geographicaI factors, and gives a considerable 
rpcs to the quastion of the political organization of the etatea. Wherean the 
u & d  conditii of the origin& populati& nos one in which the political unit 
m u  the village raled by an independent chief, the political rlgime of the intrudere 
m mutd by the preeenoe of dm w h w  influence extedde over a large area, and 
rbo bdwg to a reoogsiGsd dynaoty. C o v d i n g  to the importance of the 
rPlca in the political aptem, ie that of hie p h  of midence a8 the geographical 
centre of the Itate, the political ti- becoming weaker in proportion to the diatance 
fmm the =me, while uninhabited border tracts form the outmoat periphery of 
rha %pnte units, and bring about a marked political insularity. This in especially 
to bs am in the Z.rrde and Mangbatta territory, of which a map ie given 

Bf- de Pdrille's work, notioed in our pgoe toworde the end of 1895, regards the 
&j& tmm the rme point of view M M. de Martonne, but, M it treate of the whole 
~911tiaen~.b n-1j lem detailed with regard to the region in queotion. 
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The Viatoria By-.-Father Bmrd, already known to geogrsphere for 
his eurvey of the Sew ishnd, in the Victoria Nyanze, contributes to the April 
number of Petcnnanne Mifteilt(npa a short sketch of the various trike inhabiting 
the southern shore8 and islauds of that Ink% with which his numeroae voyages on 
its waters have made hi familiar. Intereating details aro given of the cuetoms 
and mode of life of the m v d  tribes. The Bazibo are met with all over the lake, 
carrying on a brisk trade of barter between varions countries on its shores. L i e  
Dr. Baumann, Father Brad divider the peoples inhabiting the countries to the 
south of the lake into three principal branches-the Wazinja, in the soutb-west 
( c l d y  allied to all the tribee on the weat side of the lake as far BS Unyoro), the 
Wanyammzi (including the W d n m a )  in the south, and Bakerewe and their 
allied tribea in the south-east. Uzinja h a  of late yeam become depopulakd, now 
containing only 150,000 inhabitants, confined to the lalieahom One of the reasone 
seaigned for this is the prevalence of polygamy, whilst the abeence of the same 
custom is given as a reason for the large population of Usukuma Father Brard 
does not deepair of the civilhtion of the negro, though he acknowledges the many 
di5iculties in the way. A map accompanier the psper, one of ita most nob,wortby 
featurea W i g  the large size of the islands of Lubondo and Mnisome, which are 
made to occupy a large part of the area of Emin Pasha gulf. Father Bnrd notieus 
an unusually high rise of the lake in 1895, which eeema to correspond with the 
recently recorded high leveln of Tanganyika and N y m  ( J o u m l ,  vol. is. p 326). 

The 8--Dr. Fred. 8. Zaytonn, sometime medial .offiesr of the North- 
West African Company, contributes a paper to the March numlm of the SaottisA 
Geographical Magazine on Cape Juby, whiah again draws attention to the fact 
that the few scrape added in recent years to our knowledge of the Sahara have gone 
to show that the area known by that name ie not the mere moving sand-waste moat 
people were formerly content to euppoee. The Gaharcr in not everywhere h t ,  and 
i t  ia not entirely desert; , mountain rangets cross it which in places attain 8 height 
of 6000 feet above sea-level, and enclose verdant valleys dotted with groves of trees 
and wpportiug a large population. There accordingly remains a wide field for 
exploration, but the difficulties to be overcome are enormous, and we cannot expect 
rapid pr~grese in a country where the native population ia m hopeleasly tostile to 
any interference from outside. Dr. Zaytoun'a. paper dealn specidly with the  
Weatern Sqhara, stretching from the Ahaggar mountains and Adrar on the east to 
the Atlantic, and from the Atlas down to the. Senegel. The region is divided into a 
number of independent diitricts, with a total estimated population .of about two 
milliona Cape Juby lies almost directly.opposite .the Canary'islan&:aqd from it 
the coast trends north-westward to the ,Wad Dm, the:largdt riier of-North-\Vest 
Africs, and southward to Cspe Bojador. A remarkablg feature of the Cape Jzlbp regicn 
ie the extreme healthiness of ita climate. ' The north-north-east trade winds,'which 
blow during eight months of the year, prbduce'eat 'uniformity of temperat- and 
the air is at the errme time SO dry that diseases, such as'dyeantery, inter$ithnt and 
black-water fevers, common in hot and malarioue districtd, are entirely u n b o r n .  

Mr. E. A. Pita Exploratiom in theAnde8.-Writing from Puente 
del Inca, south-emt.of Aconca,g May 3, Mr. Fitz Gerald reports satisfactory p r o m  
in his mountain explorations in the Andes. From the triangulation and levelling 
accomplished, he thinks that the altitudes hitherto given will hare tobe coneiderably 
reduced. He haa come ac rw some interesting glaciers and, he thinks, a new and 
sstive volcano to the south of Tupsn~ato. The latter peak ia certainly volcanic, 
as;much puplice snd ro!canic stones were found on the summit and elsewhere, bu t  



dmocagtm is n d  m. I n  fact, there eeems no volcano near it. The survey of 
A- and mrrounding valleys with theodolite, telemeter-gradient-level, etc.. 

mpleted, but eome side valleye remaincd to be examined. Mr. Fitz Gerald's 
wan suftering much from cold and from the effecta of bad water and the high 

Ititndea combined with high win& He hopes to be in London early in September. 
drer of breiaage BIuin of L&o Ilnp&or.-The Nationd U w p h i e r r t  

Magazine for April, 1897, given some recent metuuremente of coset-line and area. 
'fhtre ue aa follom :- 

W l i n e  on American dde . . . . . . . . . . . . . . .  880 milea .. Canadian lidit . . . . . . . . . . . . . . .  992 

. . . . . . . . .  .. Total mast-line 1872 

Area of open-lake wuter-snrface . . . . . . . . .  30'465 square milee. ., bays . . . . . . . . . . . . . . .  1,041 ,, 
islands . . . . . . . . . . . . . . .  660 9 ,  - 

Tota lam ...... 32,166 ,, 
of which 23,359 square miles are on the American aide, and 8807 on the Canadian. 
The boundary-line scmn the lake between Canada and the United States ir 289 
milsa The largeat and moat remarkable of the islnnds ia Inle Royal, belonging to 
Yicbig.n, which forms an inolated and nearly uubmerged mountain ridge 13  miles 
from Minnesota. I t  d i e m  from the other islands in the very deep mundings 

an be made on all sides. There are abundant indicalions of copper, but 
mining baa never been e commercial aucoees. There is abundant water and ex- 
&t mil, but  the population ir small and never permanent. At  the north of 
the U e  lie a wries of islands, of which St. Ignnce, with its precipitous eideq may 
be taken an the type. There h only one archipelago proper, the Apostle ielanda. 
which ue almost uniohahited. Tbe drainage of Lake Superior ia about 82,800 
quare m i l a  Of .thin the lake forms 39 per cent, and of the hnd  39 per cent. is 
C1Pdi.n md 22 American. A propod  has been made to dam the St. Louis 
and divert its water to the t o m s  of Superior m d  Dulutb, with a head of 660 feet, 
asm enormow murce of cheap power ; but the watemhed between the St. Louis 
md the Miaskippi h no low that it might be difficult to prevent the St. Louis 
burn epnptying into the Mianissippi. 

hrtbr Exploration in new onin08 by 6ir Wm. Maogrogor.--In t a u  
wrtm to the Qovemor of Queeneknd, dated January 18,1897, Sir Wm. Macgregor 
girs details nspecting a viait of inspection to certain places in the eastern part of 
Britirh New Guinea, and a summary of the latest information on the gold-bearing 
districts of the poesession. Accompanied by m r a l  prospectors, the Lieut.-Qavernor 
lrbd in hbvemkr  lost up the Muss river, a large stream which empties itself 
inh the eea a little west of 140' E. long. The native8 met with proved friendly, 
bnt the effec!n of the raid of 1895, by natives of the Monnt Trafalger district to the 
art, eesn in  the form of deserted and ruined villagea ~ f t &  proceeding for 
aome day3 journey up the river, ita navigation proving exceedingly difficult on the 
hrt h y ,  Sir  Wm. Macgrrgor was unfortunately compelled to return, owing to a 
mhm aocidmt to Mr. Kowald, one of the proepectore. An odd claim for payment 
rrr d e  by the  native^, on the score of their grief and resulting deeplaim nights 
entrihd by the accident. Mr. Simpron, however, proceeded onwarde, and exuninrd 

So. I.-JULY, 1891.1 H 
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the country watered by the Moni, Oiwa, and Adsng upper branches' of the M a g  
Although mme gold WM seen, the general r e d t  of the inepection waa dippointing 
from the proptor 's  point of view. Throughout the journey from the ma, the three 
p k e d  Mount Garopo, to the south-south-east, ~eems to have been a conapicuou 
object. The Lit.-Governor subaequrntlg paid a vieit to the Mamtwve river 
district, where good relations with the natives on the whole prevailed. Severi~l 
miners were in the interior, but the news from them was not encouraging. Thole 
on Murua or Woodlark island are reported M doing better than those in New 
Chines, where four parties in all are at work. Tbe rubber induntry has assumed 
considerable in the emtern pacts of the poaeeseion, and the rubber mema 
to be of good quality. 

Exploring Tom in Borth QueenrlancL-In the mum of their journeys in 
eearch of a suitable locality for a new. miesion station, the Moravian mhionaries 
in North Queeneland have lately come upon two rivers, not previously shown on 
our maps, which empty themselves into the Gulf of Carpentaria, a little south of 
Duyfhen point (P&M dccounk, March, 1897). They appear to have water 
throughout the year, and to be navigable for aome 26 miles from the'- The 
conntry to which they lead is said to be high,comparotively fertile, and eminently 
suited for a station. I t  is inhabid by small tribes of natives, who are totally 
devoid of clothing. The streams have been named the Mission " and the Hey," 
the former being the contioution of Myall's creek," on which the Yorkdown 
cattle station is situated. 

The lrland of Lombok. - Captain W. Cool, of the Dutch engineers, h~ 
written an account of the military operatiom carried out in 1894 by hie countrymen 
in the island of Lombok, in the Eastarn archipelago, and hie work hrs lately been 
tmnalated into Engliih.* The island has been remarkable for the unusual 
political relations which have prevailed, o native Mohammedan population (known 
pe the k k s )  having been subjected by the Brahminical rulera of the neighbour- 
ing blendof Bali. This had but lately occurred at  the time of Wallace's visit to 
the archipelago, and during his stay at Lombok he gained the impmion that the 

were contented with the new state of things. However, of late yeue the 
tyranny of the Balinese had bewme unendurable, and the Sawak chiefs a d d m d  
urgent requests to the Dutch authorities for help against their oppreaeora After, 
perhaps, an undue amount of hesitation--caused, apparently, by a want of con- 
fidence, to which recent events in Aohii and Flores had given rise-an expedition 
WM at laat decided on, and led finally to the complete overthrow of the Minem, 
to the g r a t  benefit of the Lombok people. The sbry of the expedition b told in 
detail by Captain Cool, who also gives two chapters on the people of the islend, 
their manners and curtoma, and the history of their connection with the Dutch. 
His information ie largely drawn from previow writers, a useful liet d authorities 
being given a t  the end. But ae most of these are nntually Dutch, Captain Caai'a 
summary of .our knowledge of the island will be of much we to Engliih h, 
and forma, perhap, the most valuable part of the book from a geographical point 
of view. An excellent index does much to facilitate reference. 

Propored Bew Voyage of the  " Pram."-With Dr. Nansen's support and 
approval, Captain Sverdrup propose41 next year to proceed iu the From up Smith 
sound for the exploration of the northern coasts of Greenland. One object of the 

* With the Dutch in the East' By Captain W. Cool. Translated by E. J. 
Taylor. London : Luzac. 1897. 



apcdition wil l  be to d m ,  the d e d u p a h c r y a t i c n  be, and, if p d b l e ,  to deter- 
mine whether it be due. to accumulation from the reeietswe offered by the amtic lande 
wrth of America to the polar curre& and how fiu it extende northword before 
giving p b  to ice more like that enco1111ntered by the FMIR in the eaatern hemisphere. 
The e b i l i t y  of reaching a high latitude by Smith mund will, of amrae, much 
&pond m the escreon, but, should the northern c o ~ t  of Oreenland be reached, 
at hopd its exploration from the point d e d  by Pmry on the eat may be 
aompleted. 

The Departure of the " Windward."-Following up her two saooeasfd 
myages to Ram Josef Land, the Windward nailed on June 10 for the third time 
for thrt icy region, taking with her a f m h  instalment of suppliee for Mr. Jock- 
a d  his party. The equipment includes wme koydh, which have been spsci.lly 
mda by Dr. Nan~en for the English explorer, and Jso a light collapeible boat, and 
othr .toms, which u e  to be left for Herr Bndnk's nm, should he be oompelled to 
&eat from his hlloon expedition by way of Franz J w f  Land. The W d w a r d  
again sails undsr thaexperienoed command of Captain J a m  Brown, and it may 
therefore be hoped that her t h i i  voyage will be as fortunate as her second. 

XATEEHATIOAL AID PHYBI(I&L QEOQBAPEY. 

Ir. Lyddeker on the Dirtribation of Punmala.*-The second volume 
d tbe 'Cambridge Chogmphiclrl Seriee ' is formed by a clear and comprehensive 
&etch, by 31r. R. Lyddeker, of the main f ~ t a  in the plrst history and present 
geographical ditribution of the mammalii subdivision of the animal kingdom. 
It might at h t  sight seem matter for regret that the study should be confined thur 
tor w e  branch of animal life, by which characteristic the book is broadly a s -  
tiopbhed in ita plan from that publiehod by Dr. Heilprin in the 61nternati~nal 
k t i i ic  Series ' in 1887 ; t but in hie introductory chapter Mr. Lyddeker giver 
good mmona f a  the limitation, showing the importance of the study of mammalian 
disbibntion from two apecid points of view, v k  the comp~t ively  late epooh at  
which mammb attained their maximum development, and the ntstriction of 
their movements by the distribution of land and water obtaining at the time of tbeir 
mi@ons. From the second of them the study of the Jietribution of m a m d s  is 
prtiEnlrrly intereicing to geographerq M throwing light on the more recent changes 
in the great surface features of the globe.$ The eeriea of papers by Mr. W. L. 
Sclater, whicb have appeared in the Jwmd, is like* written fnnn this point 
d view, bat is concerned rather with the diitribution of existing forms than with 
the part history of life on the globe, whereas the inveetigation of the b t e  brought 
out by a study of f d l  form constitutes an important element in Mr. Lyddektu'a 
~oll l l~o.  In laying down the great toological subdiviaiona of the Earth's surfrroe, 
be agma in the main with Mr. Sclater, adopting, like him, the three broad divieiona 
pmpoed by Dr. Blanford in 1890, and nning likewise for them the terms Notopic, 
Rmgaic, and Arctopic. These he considers as realms," the minor aubdiviaione 
bsirg d-ted sbregiona." In the definition of these lettar, he rather follows Dr. 
Hsilpdn than Mr. Solater, uniting the P h r c t i o  and Neamtio regiom under the 
mum UHolarctic,n and raiuing the Sonoran transition tract of the former to an 

'A &opphicpl History of IKammale.' By B. Lyddeker, B.A., F.R.S., V.P.Q.O., e ta 
-bridge University Precis. 1896. 

t Yirprinted 1878 on page 26. 
t On the vexed q u d o n  of the perrnanenoe of ocean b ins .  Mr. Lyddcker takes a 

middle view. inclining to the opinion of Prof. Bum that the Atlantic s t  leaet is of 
-p.ntire!y reant date. 
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equal rank with the other subdivisions of Aretoga. Madagascar and neighbouring 
islands form another eeperate region, while Notoga constitutes four separate regions, 
iastesd of the two of Dr. Heilprin. Dr. Wallace's writinge are of c o w  largely 
drawn upon in the courm of the study, although 51ir. Lyddeker points out the - 
drawback arising from bin echeme of zoological realms, in that it givea no greeter 
rank to Australia and Sonth America than to the other divisions of the Earth's 
surface, a d '  overlooks the remarkable difference between Africa and Madagascar. 

Atlantic currenta.*-The six chartn contained in this atlas have been cm- 
strncted from information collated and prepered in the Meteorological Ofice. The 
amount of labour entailed in carrying out this work will be best understmod from 
the fact that the operation h.s occupied about eight years, during which four of 
the staff of the Meteorological Ofioe have been employed in plotting the data. The 
taak of generalization  hat^ been done at the Hydrogmphio Department by Com- 
mander H. E. PureyOuet, B.N., and Lieut. H. W. H. Helby, B.N. In the notice 
accompanying the charts, a l i t  ie given of the material available, whioh incladea 
thowands of log-bookq remark-boob, and o k a t i o n s ,  m a q  of which have been 
eupplied by foreign pvmnmente. The system on whioh the charts are drawn is 
remarkably simple, and, when taken together with the instructions contained in 
the accompanying notice, should be easily understood by any navigator. The 
6guree again& the errow dord s meana of estimating the permanence of the 
curnrnb in the genere1 di i t ione  ahown. The navigator in, however, warned in 
the notice that the currants depicted on .the charts are generalixtd, and that the 
chance of finding the current shown will vary in proportion ae the arrows sur- 
rounding the spot for which information is sought are consonant or not, but 
absolute correctnew muat never be expected. No currents under 6 milea a dny 
have been recorded. Although the charts are only nix in number, they are avail- 
able for every month in the year. The other month or months for which they may 
be d ia mentioned in the Title. It cannot be doubted that the information con- 
tained in this atlae will be of great service to those navigators and stadenta of 
pbyaical geography who .will take the pains to study the charts, and that the atlae 
forma a valuable addition to the aids to navigation. 

Balfour mod-Dr. John .Murrsy adds another to the long l i t  of papere 
embodying hie m r c h e e  on ooral formations and deepsea deposits in an article on 
the Balfour shoal in the M t i d ,  Guyraphiad Mogazins (voL xiii. p. 120). The 
&on1 in question in a remarkable submarine elevation disoovered in lat. lQO S., 
long. 1 5 7 O  E., by Commander Balfour, when sebrching in H.M.S. Penguin for the 
auppoaed Ocean Ranger reef. Commander Balfour's name is honourably known to 
oceanographers in connection with mundings in the greatest depths yet recorded in the 
ocean, and he has made a further contribution to science in the series of arrmples of 
depooits collected on the Balfour shoal, which have been examined by Dr. Morray. 
!CGe shalloweet depth obtained over the a h 4  was 836 fathome; from the summit 
there an, eteep elopes, about 1 in 4.4 towarde north-east, and more gentle slopes 
towarda math-west. The surveying &cen report the occnmce of dintnrbances of 
the watm at the surface, due to the pmaence of the ehoal, notwithatanding its great 
depth--an interesting k t  which aeemt~ to call for closer examination. Analysea of 
the aamples of deposits on the Balfour shoal show that they contain e very large 
quantity of carbonate of lime, ranging from about 89 per cent. on the summit to 
72 per cent. at the baae of the wne, the decrcase taking place with foirregularity. 

* 'Monthly Current Ohuts for the Atlantio Ooean.' London: pnblbhed at the 
Admircrlty, March 20, 1897, under tile saperintendenco of Bear-Admiral W. J. L. 
Wharton, c.B., F.B.s., Hydrographer. J. D. Porter, agent. Price i s .  



In dl w the carbon& of lime is almort wholly m d e  up of d d  bheh w h i  
b.ve hllsn from the surhce w&m, d it  b ramukable thpC in dept6q- of less 
thn 1000 fsthoma the deposit takes the form of p k q o d  ooze, wkila ~ayond 
1000 f.thamr there ia typical globiprina OOUL 8.mplm obt.ined by C o m y d e r  
B.lfcmr on the great depth away from the ahal are ail red clap, the carboaafe of 
lime agPniams dkppmring entirely in depths beyond 3000 &home. On the 
rtap north- slope of the shod thare were indioations of the depoeitid -of 

peroxide in patar  quantity than h h e m  , . 

Hemorirl to Joreph T h o ~ ~ n , - T h e  memorial to the late Joseph Thommn, 
&ped by Mr. Charla MacBride, of Edinburgh, wan unveiled on June 8 by 
Sir Clemenb Markham at  Thornhill, Dumfrhhire, in the pmmce of a large 
nmnbs of friends and admirers of the deceaned explorer, including hi aged tother 
and mother. After the performance of the ceremony, Sir Clemente Markham 
d e I i 4  a ahort addram, recounting the servicea of Mr. Thomaon, and showing how, 
by bia own merite, he had won hie way to dietinction and public d u l n e a a  Dr. 
Scott Gltie then, in the name of the coinmittee and rubecribem, made over the 
mcmooi.l to the care of the Dumfries County Council. The site chosen is imme- 
U p  in front of the achool at which Thommn reoeived his education, and mid- 
may between the homes of his infancy and boyhood. The penellei eidea of the 
mereorirl display a bas-relief and inecription commemorating his work in Africn, 
sad t h e  whole is enmountad with a bust in bronze, giving a striking likenese of the 
explorer. A marble replica of the bust will be presented to the Society. 

Beogaphy at vi&ria Univ-Q.-We are glad to learn that the Victoria 
Cnirersity Court has approved of the inclueion of Geography an optional subject 
in the pwliminary examination of the university. Thin mwt be regarded as an 
i m e t  step in the progrees of geographical education in England, and we hope 
that the number of studenta who take the subject will be such M to justify the 
d o n  of the University Court. The following are the eubjecta for the n a t  
rumination: (a) PhysicaZ Geography-The agents at work on and beneath the 
~ . E B  of the Earth ; phenomena resulting from earth-heat; distribution of land and 
water. (b) PditicaZ a d  Commercial Geogrcphy-Political and economical effata 
of natural feptures of countries; ontlinen of geogra&y ol  the British Empire 
~ ~ o d i n g  historical geography) ; political and commercial geography of the 
Irnited Kindom. 

OBITUARY. 

Bey Elier, C.13. 
By STEPHEN W ~ E L E B .  

TEE PMouncement of the death of t h i  dietinguiehd tmveller and geographer will 
be received with profound reIpet by dl who knew of the high value of hh work. 
Mr. Xey El* Gold Medalliit and member of the Council of the Royal Qeogrur 

lihicsl Society, correeponding member of the C.)eogcaphicd Society, Berlin, l a b  Her 
h j m t  J's C m u l & d  hr Khorrrean and Seietan, died in London, after a ehort 
illnsr, on May 31. Born in Kent on February 10,1844, and eduated partly in 
&ghd, partly a t  Parb and Draeden, Mr. Eliaa firet went to the Esat in 1866, 
in the employ of a commercial firm engaged in the C h  and J a p n  trade. His 
qeogrrphical bent had shorn itself before he left Europe. In 1865 he had been 
elected a Fellow, and he wae one of the first to profit by the epedal inetruction 



. . . . -  . .  
*. '. .' . -. . . . . . . . . :-. -. 102 ..**.. OBITUARY. .. -.: 

given +t~tb'd*SocietyJs mma, taking lemms in astronomy and surveying under 
&mqn$& George, a.a. Three yesre after his arrival in China, he wrote a paper 
for tE&f&ietYsc which, ns Sir Roderick M d m n  said, Lagare ue for the first time 
Irosia*qb information regcuding that remuhble phenomenon, the divereion of. the 
w a W  of the pat  H q - h q  or Yellow river; " the divereion, that in, which had 

"t&en place between the yeam 1851 and 1853, and had been predicted m e  time ... bCfm by the Abbe Huc. The paper and the accompanying cbarb embodied the . *: k s u l b  of three aeparate journeyat Little in mid about the W h i p  undergone, .'.:.'.' and the perils encountered, when riding along the old bed of the river, or voyaging .. . '. up and down i b  new course in fragile native craft, ill fitted to battle Pginst strong 
*: . . . , currents. The author was more intent on elucidating the prectical and scientik . .. . . -.=- mlb  of his expedition than on writing a sennational aocount of his adventures. . .. .. The dentitic reaulb were ~ ~ m m e d  np by the Preaidont (Sir R. Murchison) : He 

t d  the course of the river to ita new embouchure in the gulf of Pechiii, h a d  
p i t i o m  by ~tronomical observationr, and made a aurvey which enabled him to 
complete an exoeedingly gwd map of the county traverned." "The manner in which 
he carried out hie examination," Sir Roderick added, did him the highest credit." 

In July, 1872, accompanied by one Chinew attadant, Mr. Elias started from 
Pekin on his expedition to and acrom Western Mongolia, a journey described by 
the President of tho Society, Sir Henry Rawlineon, a8 " one which will live in the 
memory of geographere, after travels which are the mere record of personal adven- 
ture have been long forgotten!' Mr. Eli had made hi way from the grerrt nrll 
of China through the then almost unknown steppes and mountains of Mongolia, 
a h c e  of nearly 2500 miles, to the Russian frontier; and thence another 
2300 miles to Nijni Novogorod, the enstarnmost point at that time r m h d  by the 
d a y .  And he had done more than thii. Sir Henry Rawlineon, when preeenting 
him with the Founders' Gold MedaL referred with marked approbetion to Lb the 
indefatigable industry which you have diiplayed in carrying thmngh your entire 
r o ~ b  a oontinnoue aerier of obeervations." '' That they should have been acoom- 
pli&od," the Preeident added, 'L at hi own expense by a young amateur surveyor 
who, in the words of Sir R. I. Murehison, 'pursued his travel8 in China through I, 
pure love of geographical exploration, during bolidaya taken from active oommercial 
punmite,' doen indeed strike one with astonishment." $ T o  give in this brief 
notice anything like m adequate notion of the achievement which won for Mr. Elim 
one of the two higheat dintinctions at the Society's disposal would be i m p i b l e  ; 
.nd it must suffice to have quoted the opinion formed by Sir Henq Rawhson. 
Mr. Eli~*s  paper was published in the Society's Journal, § and the Foundsr's Gold 
Medal wan awuded to him on May 26,1873. 

&mgnbiq the merit and abilitiee of the now distinguished young trrrvellsr, 
Sir Henry R a w l i i n  and Sir Bartle Frere exerted their iduence with the 
Indian Government on bin behalf, the result being that id m h ,  1874, he nrs 
w t t e d  an extra A t h h 6  In the Foreign O5ce at Calcutta. Thencefornud, UP to 
within a few months of. his death, he wan actively employed in the mrvias of his 
country, to which he devotsd h i  with the unbrltering if silent de-tim 
that marked all his h n a  What he d f i c e d  to his high and heroic i d 4  of 
duty wi l l  nwer be folly known. 

In Beptember, 1874, Mr. Eliaa wan appointed Ad~t .nt  to the Resident at ' 

Jownd, B.G.S., rol. xl. (1870), p 1. 
t Bee alno a paper by Mr. E l k  on L'The New Bed of the Yellow Biwr " in tbs 

J d  of the North China branch of the Royal hist ic  Society. Shanghai, 1869. 
g Proceedingr B.8.S.. vol. xvii. (1872-73), p. 230. 
8 Journal, B.G.S., 701. xliii. (18i3), p. 108. 
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Lkadelay, in  Upper Burma, and shortly afterwards wan instructed to accompany 
Colonel Horace Browne as second in command of the British Overland Mission t o  
C h i  The diaertrous issue of that ill-fated enterprise needs not to be .retold. 
The murder of Augnstus Margary and the repnlce of the mission a few marches 
within the Chinese border are fully described in Dr. Anderson's book,* as well as  
in oEcial reports. But it ie necewary to mention here that, an related by Dr. 
Anderson, Mr. Eliee admirably performed the tank impoeed on him of providing 
tmsport for the expedition, engaging fdllowere, and negotiating with the hill 
&ids; that the pkns of the mimion were changed a t  the laat moment contrary to 
his advice; and that, m r n p l n i e d  by Captain Cook, he made hie way in safety 

NBY ELX.48, C.1.6 
(Fnn apkfograph by a u l l  and Foe.) 

to the headquartern of the famous Li-aieh-tai, and, by the exercite ot tact and 
du t ion ,  got back to Bhamo without mieadventure. 

In 1876 Mr. Eliaa submitted to tbe Government of India n oarefully devised 
pmjaet tor an expedition from Pekin through the north-western province8 of China 
to Northern l fbet  and the Knen Lun mountains ; and he subsequently expreseed 
his williignees to nccvt  the very onerous conditionr which Lord Lytton'e advieera 
tbonght it pmdent to impose, namely, that he should travel as a private pereon, 

' ~ d a l a y  to Homein.' By Jolm A d e m  D London. 1676. 
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and that the Government should not be d l e d  upon to d t  him in the event of 
hie plane miscarrying. But the idea of a Tibetan expedition, to hi in t ew die- 
appointment, had in the end to be abndoned. The acheme fell through, mainly, 
.a Mr.'Elias believed, owing to the opposition of one or two m e m h  of the vice- 
regal council and to obehcles crsated.by diplomatieta a t  Pekin, to whom the Indian 
Foreign Office referred the matter without giving Mr. E l i ~  a chance of 
explaining his project or of m d n g  the argumentn against it. No pmonal 
ambition had i m p i d  him. He WM convinced that the politicel intemta of the 
Britkh Government would be promoted by the undertaking, as well aa the clruee 
of geographical reeeuch. "It is certainly wrong," he wrote a t  the time, that  
Russian expeditionr ehould be able to explore ow frontiers and make themmlvea 
fa~ourabl~known, whiie we are unable show owmlvee them" No one better 
understood the perils of such an enterprim, but he WM fully preptued to stake life 
and reputation on the exeoution of it. P e r m  it may be M well to explain here 
that he always deprecated the notion that any advantage WM to be pined by 
sensational effoorb to reach Lhaer Only a few months ago he wrote in a private 
letter, What do people imngine they will we there beyond what Manning and 
Huc ssw ? and the geography h a  been pretty well worked out by tbe pundits. 
I am afmid," he added, " that our explorere are wanting in originality. Why 
doam't qmebody try Arabii or the Malay peninsula inatead of Tibet over and over 
again? And how k i t  that we allow a Frenchman to do euch a really important 
piece of work on our frontiers as Prince Henry of Orlesnr did laat winter (1896-96) 
in proving the of the Irawaddy ? " 

Had Mr. Eliae remained in Burma, he might have found the m e a ~  of antici- 
pating Prince Henry; but by the end of 1877 he was at the other extremity of the 
Indiin empire, having bean appointed in October of that year British Joint Commie- 
sioner of Ladak, in succeesion to another of the Society'e Gold Medallists, the late 
Robert Shaw. At firat, M he said, there was little to be done there beeidee ibex- 
&hooting, though he was also able to prosecute his researchen in the history of Central 
daia. But in 1879 a new field of activity was opened to him. In the year of hie 
appointment to Ladak, Y a h b  Beg of Kashgar died or wah poimned, leaving hi 
kingdom to be reoccupied by the Chineae; and the Indian Government bemme 
anxious to establish friendly relations with the new rulers of Eastern Turkktan. Mr. 
Eliae, accordingly, made several journeje mgl the Karakorum. From the offioial 
r d  of his mrviwe, i t  appears that he WM "on special duty a t  Yarkund from 
June 14 to Au@ 17, 1879 ; on depntation to goshgar" from March 8 to 
August 26, 1880; and "on special duty" again at Kmhgnr from May 26 to 
September, 1885. His reports to Government at this period hare never been 
published; but a long letter in the !l'imes, dated from Kashgar, July 10, 1880, 
and entitled "The Chineee Reoocupation of Tnrkietan," containe some of the 
raenltn of his observations. I t  completely disposed of the fictions current in Europe 
aa to the exploita of the Chinese army, and gave a spirited and tnrstworthy account 
of the sudden collapee of the dominion founded by the Turki soldier of fortune, 
Yakub Beg. 

In September, 1886, under instructions from the Indian Foreign Office, Mr. Elias 
left Ysrlrund for the Pamire and the upper Oxua A brief eummary of the expedi- 
tion k given by Mr. C. E. D. Black ; * whie the geographical resulta have been alluded 
to by the Right Hon. George Cumn in his recent paper on "The Pamirs and the 
Source of the Oxub" and, previouely, in a letter to the !ZEnus (December 14,1893). 
But a full account of this remarkable journey has yet to be published. Mr. E l i ~  

'A Memoir of tho Indian Bnrvep, 1875-1890.' London. 1891. 



MiCrl out a route snrvey from the Chinem frontier to Lehkaahim, a dirtanee of 
600 mila; he fixed poinb and altitden on the Pamire; he visited the coda- 

of the Murghab and Panja riven, which no Engliehmm has done before 
a rince; he traverwd B a d a k h  and Ball&, reached the camp of the British 
Boandvy Commisaion near Herat, and thence returned to India by way of Bdkh 
d Chis "Mr. E l h  infanne me," Mr. Cumn wrob in hi letter to the 
Thm, that, from a d u l  iqwction m d  penonal fording of both rivers (kc. the 
Abu-Murghab and Panja streune w h m  they unite at K i i  Wemar), end fmm 
h n b  local inquirien aa to their nqective flnctuatioq he wrra able to satiety 
hdf that the PUljP ia a t  every w n  bat one (June and July) a very much 
m e  rduminoua atream than the Murghab." Of as Mr. Elias  plainad ad 
in hu report, there were other f a c t .  in the problem, M to which wan the head- 
rtnun of the Oxns; but he had solved what in 1885 WM the vital one; Nothing 
nmrined t3r hi succesaom to investigate save a few quentiona which, however 
inks t ing ,  were compamtively of minor importance. I t  may be slrid, t h m h ,  
h t  to Mr. Elise belong the honour of being the first to solve a problem whioh 
6d long been a mystery to grographers and a vexation to statemen. He indicated 
ths trne of the oxua. 

In8 p r i m  letter in Jmrurg, 1888, Mr. Eliu wrote to a friend, The Gomrnment 
hrejust gazetted me ta the order of the C.I.E., in spite of my having often begged 
h n o t t o d o m .  h ~ s ~ I ~ a w k i n t h e P h ~ , I w r o t e s n d a e L e d t o b e  
gudted out. I do not regard it  an a reward, and I mean to stick to my r e f d  in 
lpib of all conaquenceo. I have often told them that I would have no order (once 
w b m  it - a qaemtion of a C.S.I.)." 

In October, 1889, Mr. EliY WM ordered to take command of a commission 
%tad to i~qui re  into the political geogupky of the Shun States, on the borders 
d Burnu and 8 i L  The commieeion carried out a mmy of the country, effectively 
usrted British authority in pkces whom no doubt existed M to the j u n b  of 
&itirh claims, and made recommendations to Government M to a fntnre delimitation. 
F m  November 7,1888, to February 12,1889, Mr. Eli waa on special dnty 

hcimection with the Sikkim Expedition ; and here again hi officiil work Ls hidden 
1-y in oonfidential reporb to Qovernment. On December 14, 1891, he wan 
'&ted agent to the Governor-General at Meshed, and Consul-General for 
BhoM.n and S e b m ,  which appointment he held till November, 1896, when he 
ma obliged to retire by continued ill health, the effecb of exposure and hardship 
be bd undergone dwing hia many solitary and arduous jonrneya in Central Anis. 

h b g  his furlough in 1895, Mr. Pian spent m a t  of hie leisure in the prepsra- 
of an Englieh edition of the Tarikli-Rdidi, a hietory of the Moghuls of 

k h l  Asia, together with autobiographical memoire written in the neventesnth 
mhwy by Mima Buidar of Eaehgar, a cousin of the Emperor Baber. P d n g  
masly au elementary acquaintance with Persian and Turki, Mr. E l i  enlisted the 
aarPieer of an accomplished Oriental ncho7e;r; &. Row, for the work of tranelation. 
But the introduction, the notes, hiitorid and geographical, together with the 
mrterkl  for an admirable map, were conpibuted by himself; and the volume, both 
in ita inception and execution, bore the unmistakable stamp of hie unrivalled 
aperienoe m d  knowledge of the countries and peoples described by the author. I t  
h epia l ly  valuable fur the light it throws on disputed points in regard to the 
hrical  geography of Central Aaii and the ethnology of Turk, Tartar, and Moghul. 

Mr. Eli died very suddenly from blood-poieoning. Only a few days before, he 

* Eae a pap, by Colonel E Q. Borrow, in the Ymeeedingr of the 8imla United 
wee Inatitntion for 1890. 
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had diecueeed other literary projscts with a friend, and more especially the idea of 
bringing out a new edition of the autobiograpbp of Baber. He had a h  bean 
correcting the prooh of a msmorandum on unexplared tract8 in bai, which he had 
written for the society. 

01 his private life and intereets, of the attractiveness of a character in which a 
certain r&rve of demeanour would at  once dinappear when rnmething wan to be 
done for others, of the steady pumuit of worthy aims with what seemed absolute 
nnconacionsnese of lower incentives to ambition, it may be out of . p b  to s p d  
here. But his merits wem not to be obscured by' persistent modesty, and met with 
a wider recognition than he imagined. No one, indeed, even on the most ~~l 
pc~dnknoe ,  could fail to note mme indidion of hia fine qualities; while the 
splendid proofs of his courage and endnrance, his kem judgment8 and wide at-- 
menta, are marked for geographers on the map of A&L 

Baron 0- Diohon 
Jhm Oscar Dickmn, the well-known patmn of S d i h  arctic exploration, died 

at  his estate at Almniy in Sweden, on Jane 6, in his seventy-fourth F. Uth00gh 
born and bmd in Sweden, our dcoersed aw~~ia te  was of Scotch extraction, being 
the second mn of Jamea Dickson, who, with hie brother Robert, emigrated to 
hthmburg early in the century, a d  fonnded there the eLnce &-known mercantile 
firm of D i c b n  and Compny. The two brothers were known far and wide far 
their muni6cence and liberality, and the IIOIMJ of James fully smtained their f a thds  
reputation in this mpect. From 1868 onward6 few arctic expditiom left the  
~ W V U  of Sweden bnt were supported jn greatex or lean d e p  by Oscar D i c b n ,  
who, in Baron NordensLjiild, fimnd just the man needed to carry hi id- into 
exsoution. The three earl id expeditions to which, in whole or in put, owxu 
Dick- contributed the fund. were directed towardo Qreenland and Spite- 
th.t of 1872-73 wlntaring further north than any which had p d +  it in this 
put of the wor1& In 1875 and Tollowing yars the northern awet of Anis WM the 
point umed at, and the tentative expeditim of 1875 and 1876, to the mouth of 
the paved the way for the great voyage of Norde~kjiild in 1878-79, by 
whioh the north-eaat pmmge wur effected for the h t  and (no fu) for the only 
tima The q m n m  of thii tupedition was borne in equal aharea by King O m ,  
Oncar &bn, and M. Sibiriakof. Osar D i c h ' s  intereat in arctic v o w  did 
not ( ~ l d  hem The funda for Buon Nordenukjsld'e QreenM expedition of 1883 
Were entirely provided by him, and he contributed a l ibed aum to the D.nish 
sxpsdition in the DiNp%na, and warmly mpported many minor acienti6c undch- 

He had joined oar Society in 1875. 

OBITUIBY OF TEE YEAR. 

The following n a l i t  of the Fellows of the Society who have died during the 
Jar ~~ (April 30) :- 

Sir PERCY ANDERSOS ; EDWABD ARXITAGE; WM. JAMES A R ~ T A Q E  ; Eon- 
DAVID AMOT; W. F. AI~F~WOBTE ; ROBERT BRADFORD ; &lone1 R C. BIRKELT ; 
H. R BAILLIE ; Jam WILLIAM BIBCR ; HESRY W. A. COOPER ; Right Hon. HWH 
C. E. C ~ K B S  ; THOXU BARCLAY CABTWIUOBT ; QEO. W. CAYPBHU ; WXLLIAX 
CIMPBSLL ; SEWWICK S. COWPER ; Major P. W. Q. COPLAXD-CRAW~~BD ; J A ~  
CL~YXNSON ; LOGIS 1'. CABELLA ; WILLIAM D I C B ~ ~ ~ A X  ; Major EDWARD WILLIAM 
DUN ; WILLIAM FASE DL SALIS ; Sir WALTER ECGBSE DE SOIZI ; HOD. CHARLES 
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S. &SKI--; WILLIAX ALFBNI ECKEBBLET; Hon. JAMES J. FELLOW ; JOHN 
D- FAIRLEY ; -1 the Hon. Sir ST. GEORGE FOLEY ; ASTEOXS FORBTEE ; 
&nerd Crunrae F ~ ~ T E B  ; Colmel ALEXANDRE GOBDOX ; GEORGE GREGSON ; IMAO 
Jm G~EEN; 8i Fammiro HUGEES; JOHN HUDSOX ; EDWARD DOWLINO 
Howsox ; B~WLAND H A Y I L ~ N  ; HESRY HOLBOTD; WIXSMIV JOXES ; JOHX 
BBM)KES J o g n m x  ; B~YANS THO MA^ KNIGETU ; Captain PREDL. EYBE LAWRIMCE ; 
F. G. LUCK; Lord L I L ~ ~ ~ D  ; GEOBQE LAWFORD; Sir T. GALBRA~TH LOGAX ; 
~ X A L D  LABNACE ; Major JOHN L9Anm; Baron Sir FERDINASD VON MUELLEE; 
Jamxi A. Y O ~ X E Y  ; KENNETH R. MUBOEI~OX ; C. KEIR MACKINTOSH ; WILLIAM 
G. MAWEITS ; Admiml of the Fleet. Sir ALEXANDER MILXUE ; Dr. F. J. MOWAT ; 
 JAMI IN NEWBAIT; J o n  Lows N I ~ L ;  ajar E. RODEBIC OWEN; EDWARD 
~ V ~ ~ P B M R  OXENHAM; EDWARD D. O~UVIE ; Sir JOHN PKRDER ; CAPTAIN JAXES 
~OETUB; GEOB~E PEILLIPB ; FREDERICK POBTLB ; Admiral Sir Om. 8. HICEAUD~ 
F. RICEABIHIOI; Born. RICRARWN; General J. MEREDITH READ; EDWARD 
%ULETON ; HABOLD h S P E E N $  ; &WLY ~ P E X ~ ~ H T  ; C8phh JAMES M A S ~ B ~  SHARE ; 
Gewnl Sir CEABLP~ W. D. ~ A V E L E Y ;  GILBERT HTEVENWN; Admiral WALTER 
~ W I B T  ; Vrvrrrr DE 8T. MARTIN; Dr. F. A. & S M ~ :  EDWAED CwJXK? 
TCDOB ; ~ O H X  WHXTE ; HERBERT WOBTHINGMN ; CHARLES H. WEBTERDABP ; 
WILLXAX NOEL WEST; b u n t  W~LLY DE WAGNER; E. D. YOURG. 

CORRESPONDENCE. 

BY a letter just received, I learn that the Hopar glacier in YSagar, which was 
trammed d described by me in 1892, h.s advanced and dammed up the Hiepar 
river, forming a lake in the deep and narrow gorge below the foot of the Hispar 
glacier. The foot of the &par glacier ie depicted in an illustration to my letter on 
theamwing of the Hkpr p (R.G.S. BOG, November, 1892). The length of the 
lake is atated to be 4 milea If the icedam breaks, the waters will pour down the 
Hum gorge, and may do co~iderable damage below Gilgit. 

W. MARTIN COR~AY.  

MWTINQS OF TEE ROYAL QEOQRAPHICAL SOCIETY, 
SESSION 1896-97. 

hdocrmmy Meeting, &y 17,1897.-Sir C ~ s a r ~ v ~ s  MARKHAM, K.C.B., Mt.8.. 

I Preeident, in the Chair. 
TKB &metary read the Minutee of the last Anniversary Meeting. 

I h c m o ~ a - E d d  Herbert Anning; Fnderick E. Bkaidl ,  C.E.; Saai 
Bhumn ~ k r g n ;  R W  Codrington; J ~ R  Cohen; Tothlodl Henry Bats 
cdbon ; !l%onu~ P a .  Orifithen ; 8. T. Giidhn; M.A. ; S. McCracke~% B.A. ; 
w ~ i w n  Honkman Maillasld; John T. Memm, B.A. ; Jamer Hop Lloyd Jrmrcy ; 
Dr. ff Corga ds wiar. 

The President then presented the medale Pnci other awards for the year. 
The PXISSIDENT : M. Leaear, we are very much obliged to you for coming here 

thir afternoon in the nnavoidable abeence of your dietinguiehed countryman, M. P. 
keno& The Council baa awarded the Foundere' Gold Nedal to M. Sernenoff, 

ViiPrenident of the Imperial Rursian Geographical Society, in reccgnition of 
hb gmt  mwicas to geography, in having promoted theexploration of Central Asia 
rith grat 14 md sncceas during a long course of years, and also for hie own 



108 MEETINGS OF TEE ROYAL OBOORAPHICAL BOCIETY, SESSION 1896-97. 
I 

I 

journeys in the Tian Shan mountains, partn of rhioh  we^^ d t s d  by bim for the  
fimt time. M. Bemenoff baa a h  made valuable addenda to the h e l a t i o n  of Ri#Q'a 
Asia, and is the author of tbe Students' R u d m  Dictionary of Geography. Thb 
Society has always very highly appreciated the labom of Rusei.n arplorsrn sad 
Ruesian geographers, and on flve previous omuione they have won our royal 
award. On the present d o n ,  although the medal is granted eolely for M. 
Bemenoff8 own merits, still we believe that my venerable friend, to some extent, 
may be conaidered to represent 0th- distinguinhed explomm who have laboured 
under hie initiation. I have jwt  heard with great plenaurn that M. Bemenoff has 
for the fifteenth time been elected Vice-PresMent of the Imperial Geographical 
LJociaty, a poet which, I believe, he has held with much distinction for nearly a 
quarter of a century. I have the plecrsnre of placing thL medal in your h d r  
for tranemiaaiin to M. Semeno5. 
M. LKS~AB (Councillor of tbe Rnasian E m b y ) :  @ a t  a m  dm regrets bien 

s i n c h  que M. Bemend, retenu A St. PBt6rnbourg par ler devoira du mvice, s dQ 
renoncar au plaieir de venir B Londres a6n de remerciez pemnnellement la 800i6tB 
Royale de la haute distinction qui lui a 6t.6 demnBe, et c'ent B moi qu'sat 6chu 
l'honneur de le hire en aon nom. Now venom d'entendre en quels tsrmea 8i C. 
Markham a jug6 l'mvre du Vioa-Pdrident b la 8uci6t6 Imp6riale Rogle de  
G6ographie. e t  certea je n'ai rien B ajoutsr r wte appnbiition tlatteaaa J e  raisin 
seulement cette wasion pour payer M. Bemenoff m e  detta de reconnaiwance 
pour ainei dire personelle, en mon nom et an nom de plueieura g6n6rationn de csux 
qui ont travail16 anx prop% de la ghgnphie en R&a Le voynge nu 'l'ian Shan, 
brillant debut qui mit M. Semenoff d'erublb au premier rang dm exploratenrs, n'a 
816 que le commencement de ae cnrri8re acientifiqne. Depuis lors pendant plue de 
40 ans il a prie une part dirigeanb au mouvement g-phique de notre pap  : la 
liste des ouvrnges de la plus haute valeur que nous lui devons est trop l o n p e  ponr 
&re c i t b  ici ; il n'y a pes en une mule exp6dition acientifique ou exploration nism 

laqoelle M. Semen05 n'ait prie part, tant8t comme initiateur, tantat wmme guide 
c(ir et  eavant, Blaborant lee programmes et donnmt dee conseils auxqueb bien souvent 
a 6tB dll en grande partie le succb des voyages eutrepris. 

A m i  en cette occasion, je mis heureux non seulement cie vow rssanv de la 
part de M. Semenoff qo'aucune distinction Ire lui a jamais p r o c d  plus de sati~- 
faction que la medaille que M. le Pr6sident vient de me tmmmettre, main enoore 
vous prier de vouloir bien recevou la vive gratitude de toute mon pays pour 
l'hommage m d u  encore une foie-pour la sixihme fob, wmme vient de le dire M. 
le Pr6aident-a un de nos plus eminenta ~ v a n b ,  hommage bien p k i e u x  q w d  il  
vient de la part de l'illuetre SociBt6 Boyale B laquelle la mience g6ographique doit 
une si grande partie de nee plus beaux progrhs. e 

The ~ E S I D E X T :  The Patron's Gold Medal has been awarded to Dr. h r g e  
Dawaon, the Director of tbe Survey of Canada, for hie numeronn journeps and ex- 
plorstiona in the North-West territory and in British Columbia, and especially for the 
valuable work he did while in wmmaud of the Yukon Expedition. Dr. D a m n ,  by 
his writings, has done very valuable work for phymcrl geogrphy, and h~ thrown 
light on the physical geography of that part of the h'ortb American continent to 
the westward of the great lakes. He haa always done his beet to forward. expiom 
tion in the Dominion of Canada, in those park especially which are still unexplored 
and unknown. Sir Donald Smith has kindly undertaken to forward the gold medal 
to Dr. Dawson, now in Canada. 

Si DOXALD SMITE (High Commiesioner for Canada) : I wiah to say that I look 
upon t h b  as a privilege and a very great pleasure indeed, both ss repreeenting 
Canada and personally to receive from you this medal for Dr. George Daweon, the 
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.atby son of a most worthy father, Sir W i  Dssvson, both of whom we regard 
with great pride in Cnnada. 

The P ~ E ~  : Lieut. Vandeleur, the Ynrchiaon Grant haa been awarded to 
y a ~  for your very valuable reporte and mrveya, and for othm geographical work which 
p u  b e  performed during the laat five yeara On your return from your expedi- 
t h  into S o d n d ,  Mr. Cola, who examined your work, waa very much struck 
by ih  remarkable noonracy and the paina y ~ u  had taken, and I then foresaw that 
run would do much mom valuable work for geography, although I clcarcely antici- 
ptcd you would do it so won. Very qhortly after your return you were gent out 
to Uganda, Unyorq and the upper Nile, making numerous astronomical obcem- 
tionc and aurreyino while on active aervice and in a hostile country. Your work 
io the field enabled you to ~onstruct valuable mope. In the present .year, 
andm the anepicen a€ our Vice-President, Sir Qaorge Goldie, you have during 
retire errice rmrde other valuable eurveys-I may almost nay that you w& 
advancing with your emrd in one hand and your sexbnt in the other. I t  is e 
very great pleanure to me,.mmmdly to be the.channe1 through which you receive 
thie award, for in all my experience I have never known a geographer so young M 

you are, or indeed of any age, perform so much extmmely valuableB geographical 
work in so short a tima The a-d r i l l  be .pmwnted eo soon as it ia &a& in the 
form that pleaeen yon beet. 
Mr. BiUe, we ap extremely obliged tb you for coming here this afternoon, and 

very glad your Excellmcy h returned to England in time to receive them awards 
fa your countrymen,.wb abeence is nnavoidable. Dr. Thoroddaen, during the 
laat menteen yeam, baa done most valuable work for geography and geology in 
the m a t  inaewmible p ~ b  of Ioel.nd ; while Lieut. Byder hee, in his work along 
the cast co~s t  of Greenland, made several moet interesting geographical diecoveriee. 
We phm thew awarda in your h d a  with the request that your Excellency will 
f&d them to your countrymen, .ad convey a l k t o  them our great appreciation 
of theii valuable leboum. The awards will be prenented in the form they like 
beat; Dr. Thoroddam wi l l  receive a watch, and Lieut. Ryder a piece of plate. 

3L BILLE : 1 need not tell, you I accept with great pleasure the q u w t  to trans- 
mit to my compatriots the awude you have done them the honour to beetow upon 
them, and I think I can vouch for the feeling of gratitude with which Mr. Ryder 
and Dr. Thoroddeem will accept them; indeed, no greater encouragement could 
ooms to them from a more exalted place. Scientbta and explorere from emall 
aoonkiea like my own will often feel. quite keenly the reetriotiom which handicap 
thsir &+their limited raeourcee, aa a rule, and the language genemlly unknown. 
There is no doubt that much that is achieved, and much that might be achieved, 
k doomed beforehand to be M unknown aa that foreign language, but if they can 
look to a grant and celebrated Sooiety like thin to support their efforta, and to 
eventually proclaim their succssa, their oourw will nee, their energp will donble, 
md their horison will widen. It is, in fact, to them like a ticket of admittance to 
the platform from which they can ad& the civilized world. I need not soy any 
more to explain the impor& the acknowledgment in the solemn meeting of this 
Society will have for my competrists, and I beg to expreae the gratitude and thanks 
I h l  mywlf. 

Tbe PBESID~T: The Gill Memorial hae been awarded to Mr. C. E. Doaglae 
for hir peraiatent and most useful exploration of the weetern elope of the New 
Zaknd Alps, during which he haa ancendd moat of the valleye M far as the 
gkeiw in the fnce of diEcultiee canned by the rough ground, dense fo&, 
.nd innumerable h m s .  He baa in thin way furnished valuable reporb and 
man and we feebwe are giving this honour to Mr. Douglas, not only for the zeal 
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he hag shown in these explorations, but alro because we remember he baa done it, I 
until quite lately, entirely a t  hia own expense. I have pleasure in handing the 
(3111 Memorial and the diploma to Mr. Kennaray, secretary of the AgenbGenenl 
for New Zealand, who has kindly attended in plsce of the Agent-Qeneral for New I 

Zedand, who is unable to come. 
I 

Mr. K E ~ A W A Y  : I beg to thank you on behalf of Mr. D o u g b  and also of the 
AgentGkneral for New Zealand, for the kind nunnor in which you have spoken 
of Mr. Douglas, and the handmme way in which you have shown your 
appreciation of his explorations in the h u t h e m  Alps. I myself many years .go 
explored, not the Western, but the eahm dopea of the Southern Alps, and to a 
d i n  extant, t h d o r e ,  I know the hardship he mnat have undergone on the 
western dopea, where the forests are very dense and the i n d b i l i t y  is very 
great. I think aleo I might state that it is a little appropriate that I rhould 
receive for him your Society'e award, m I WM once the reprewntative of Momt  
Cook in the local parliament of the Provinoe of Canterbury. I beg, therefore, 
to again thank you very much for the LInd manner in which you have presented 
this award to Mr. Douglas. 

The President then delivered his Annivereary Addreu (WJ vol. ix. p. 589). 
Lord B~LHAVSN proposed and Mr. G. 8. M A C K ~ ~ T ~ C  mconded a vote of thb to 
the President for his address. 

After visitors had withdrawn, the President appointed a p t s i n  Bedfoni and 
Captnin Stiffe scmtineers of the ballot for the new Council. 

The Gecretary road the report of the Council m followr + 

REPORT OF TBE COUNCIL. 

The Council have the pleasure of submitting to the Fellows the following Report 
on the general and financial condition of the Society :- 

Msmbm8hip.-The number of Fellows elected during the year ending April 12, 
1897, WM 267, and nine Honorary Corresponding Members. In the previoun year, 
1895-96, the total elections amounted to 239, and in 1894-95 the number waa 
210. Our losses have been, by death 82 ( U e a  one Honorary Oorreepollc\lng 
Member), by resignation 40, and by removal on acconnt of anaMl of eubmxiption 
66 ; making a total increase of membership for the year of 97. In the par 1896-96 
there wan an increase of 47, in 1894-95 an increase of 12. The total number 
of Fellows on the list (which does not include thoee (26) who have been elected 
but have not yet paid the feee, and exclusive of Honorary and Honorary Come- 
spondiog Members) on May 10 waa 3834.. 

Finance.-As will be seen by the annexed Statement of k i p b  and Payment8 
for the year, the total net income for the financial year ending Deoember 31,1896 
(i.e. exclusive of balance in hand), waa 11,0231.1s. Sd., of which 73791. 8r mndsted 
of entranw fees and subecriptions of Fellows. In the previous year, 1895, the 
total net income wm 10,1091. 11s. ad., and the amount of eutscriptionq eta, 
74582. ; in 1894, the two totale were 98531. 4s. 63. and 68521. 108. respectively. 

The net expenditure for the past year. (i-e. exclusive of balance in hand) 
waa 10,8201.15s. Id. The net expenditure in 1896 was 10,0571. 108.M. ; in 1894, 
95831. 08. 5d. 

I t  will be obeerred that the electione are given for the year ending April 18, the 
aoconnts for the year ending December 31. The total number of Fellown elected 
during the 5nancial year Janunry to December, 1896, WM 250, including three Honorary 
Corresponding Members. 
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The Hnurcs Committee of the Council have held, rs usual, meeting during the 
yw, mpervking the oopounts of the Society. The Annual Audit wan held on 
k h  31 last, the accounts being audited by a chartered accountant and duly 
d h d  ss correct. The following is the Auditor's Beport :- 

Adtor'a Beport.-"I beg to report that I have examined the ~ ~ c o u n t  of 
Mpta and Payments of your Society for the year ended December 31 last, with 
tbs bcmks and voochem relating thereto, and find it to be correct. I have elm 
mihed the balance at the bankers nnd the seonritiee held for investments of the 
W y ,  ss follows : - 

10002. Norwegian 3f per mnt. Boar& 
10001. India 3f per cent. Debenturn. 
1&001. Great WWestarn Railway 4f pez oent. Debenture S~MIK. 
48502. Great Indiun Peninmb Railway 5 per cent. Quarantesd 8hk. 
13342. London and North-Wedern Bailway, 3 per cent. Debenture Btook. 
13332. North-Eastern Bailway 3 per cent. Debenture Stock. 
P0001. Caledonian Bailway 4 per oent. Preference Staok No. 1. 

Iucrfbad at Bank oj &gland :- 
31551, lia lld 29 per cent. ComoIs A? 
4402.23 per cent. Oonaolr " B." 
10% 5* 6d. New South Waleu 3f par a n t  Btock, 1924. 
100!L Ner Zealacd 4 per ownt Stock. 
10032. ILietropolitm Sf per oent. h l i d a t e d  Stock. 
4001. Metmpolitan 2f per cent. Oonsolidated Stock. 
10002. Indii Sf per cent. stack 

"The receipb for the yesr hove amounted to 11,0232. 1s. ad., including 
81i2.4& id.  m i r e d  in rerpect of legeciea The expenditure hrs  amounted to 
%ECX 15. Id., inoludiig 8982. la. invested. The ordinary receipta therefore show 
8 mrpluu over ordinuy expenditure of 2232. 3s. The arresre of subecriptione 
mtmt to 1 2 8 9 ~  being 191. less than at December, 1895. 

"The market value of the securities held by the Society for E a d. 
moneys invested at April 16, 1896, WM ... ... ... 28,309 10 4 

A d  there hae been further invested during the year ... ... 898 1 0 -- 
29,207 11 4 
. - ... 

'The market d u e o f  the investments at December 31,1896, wae 28,3831. 0s. W. 
\V. B. K ~srr!' 



STATEMENT O F  BEOEIPTS AND PAYMEWTS Fob TEE YEAR 1896. 
Ieasl~h. Pavmenfr. 

1896. $? 8. d. L 8. d. I 1896. 
Bdow " B.nken) 441 11 11 1 Rowr:- 
w DGC. SI. iesa 
Mtto ' ~ m n n t . n ~ s  .. 6 I1 S( 

Bdni$8bu :- 
m.. .. .. .. s n o o  
For the current you .. 4- 18 0 
1'&l tn adranca .. .. 870 0 0 

dk(-&B., .. .: .. .. 
L r f r C o n p ~ ' . l h U  .. .. .. .. 81010  0 
P o r I ( 0 ~ y  Grant .. .. .. 
4.I Premium .. .. .. .. 
m i c a l f o n 8  :- 

Advatlsemcnt. 
,d . . P . 1 5 g s 0 0  

&leof~ou& .. .. 4.90 4 1 0  
&le of ',Elnu b 

T n r e l l e n  . . ..I * la 
Otber Pnbllatlona 18 0 0 
Sdle of Old ~rcc&din0;' 8 0 U -- 

Dividendt :- Fellows' Tickets . . .. 11 7 6 
RinUng .. .. .. .. 160 7 0 
Advertl*lng n 1 3  0 
A t M d . u o ~  atl(eh;ln& 94 16 0 
Rrltlrh AasocLtlon .. ' 16 0 0 
Ikponlng . . .. . . 1 4S I7 6 
H d M a p s  .. .. .. 4 1 1 9  7 
A ~ l v e r u ~  Mnner . . 61 16 0 
Wolrb .. .. .. 168 6 0 
s t . .  . IS 8 0 
G ~ u ,  .. . . 107 6 9 I ':' . . 

Medalrand oUcr Alsomlr .. .. 

Unlremltles .. 
4 per Cent. Preference Owena Cullege 60 0 0 
stack . . .. 20001. Edncatlooll PI& &i 

Norweglm St per CenL Let- . . . . . ..I le8 a 
Bonds . . . . 10001.1 

= l6 Bllpfellanenw .. .. 16 4 0 
New Zeaknd ' 4 per PuMicotionr:- 

Cent. Stock . 10001.) 
l3 Rintlng Journal . . 1087 13 9 

New &utb Wales 3 t   ata age and A*; w 4 4 
Separate copies .. .. 41 2 0 

896 4 9 
10181.01. a. %Z~r(idr;s :: '. 1: 101 19 L( 

Indla 34 per Cent. Stock ~ a y m e n t s  to ~ w k b n -  
tom .. .. ..I 300 O O 

h d l r  3f per Cent mi tor  or ~~bir=tiotla .. 200 n o 
Debentures . 10001:} Mincelbnco~ . . .. 106 1 lo) 

C o m l s  . 10641. 108. Sd. 24 6 4 ' , Index to Rofcsdingt . . 181 16 S .. lPek FmdI  .~upplementary Papen' 36 7 6 
'Akpdrliau:- -8 .. [ h c k  beqn-tl Grant to Sir W. M 

6611.08. w.1 l4 l8 ! Conw., . . . . .:I O , ,. ~ m r e l y a n  be-' 
qUW 6101. 48. od.} 

,, [Ckandleul be- 
qnent] . . .. 4401.) 

MetropolIun 3 t  per 
Cen+ Consolida~d} 
Stock .. .. 10001. 

Jackron Lcgncy :- 
! hrrh.sc of 4 ~ .  aletrp 

pol it at^ stwk . . . . 1 
Rblm'ytt in error rqfvnded 
Balance In Bankem' 

buds.  b re. 31. l a w  I 
Do. Accoununt's do. 

Bas 1 s  

IOU 0 

100 0 

I 

I h r e  examined tbe above Acwnnt, wltb the books and vouchm of tbe Godety. and c e w  It to 
comet. 

3. Cbnrcb Conrt, Old Jew17. E.C. W. R. KEEN, 
March 31, 18Si. C'harfered Aaountant. 
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&A- .bowing the RIG- and Exprm- of the Eocbty h m  the 
Y e u  1848 to December 81,1898. 

STATEMENT OF AsBET8.-December 31. 1896. 

a 8. d. 1 8. d. fi 8. d. 

t 8. &. 
FmehoU Home. Fittinge, and Furnitare, entimated (ex- 

dadre of Map Collectiono and Library insured for . . . . 20,000 0 0 
lO,OOO1.) . . 

B.knee at Bank 

I 
fnmstamta (mount of ~tockX'Ps~ned' '~eee&er ~i 'last, it . . . . 28,383 0 8 
drran due an Deoember 31, 1896, 12r)91. Entimated at .. .. 515 0 0 .. .. .. ..£63113 0 

in Accountantmt'; .hand ' . . . . . . . . 17 1G 94 
649 9 94 

t . ~ ~ ~ ~  
' b d m h ~ o M t o f Y O Q L  
"b---- 

*hwa L q p q  of Mr. BeaJunb 
ak&m, 1W. 118. ld 

'-=-tcblJdm.-Ikr4 
lllL 

'hdda IrgcJ of &Ir BodsrW 
b.LLos 1- 

'hdmim Mr. J- Ymng'm Grant 
t-=m-- 

. L c t . d r I ~ 1 4 # . # d . . u b o f ~ -  
aga- 

'm Mr. J- Yo- O m t  ' " COPso --Urn. lu l l .  
la 

. k m ~  pu- a d  of 
rrU ta C.l.no0 E.psaiUon. 

---d-wYr- 
C J. h l w %  

"- - =my sir 

'hrEda Leg%,& & w. C. Tra -- 

hi.. J.-JULT, 1897.1 
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ESTIMATE FOB THE YEAR 1897 . 

BmxIPTR l? 8- d . . . . . . . . . . . . .  Balvww in Bankmi hanh 649 9 9 . . . . . . . . . . . . . . . .  Bnbemiptiom 5400 0 0 
Entrance Fees . . . . . . . . . . . . . . . .  1000 0 0 . . . . . . . . . . . . . .  Life Compositions 700 0 0 
Parliamentary Grant . . . . . . . . . . . . . .  500 0 0 
Boyal Premium . . . . . . . . . . . . . .  52 10 0 . . . . . . . . . . . . . . . .  Bent of Shop 86 0 0 . . . . . . . . . . . . . . . .  Pnbliostiom 1200 0 0 . . . . . . . . . .  Paymenb for Soientiflo Inntraction 80 0 0 . . . . . . . . . . . .  Paymenb made in error 50 0 0 
Iaanof Digrema endSlider . . . . . . . . . .  5 0 0 
Eduostional Lectures . . . . . . . . . . . . . .  19 10 0 
Sale of & M e  Tickeb . . . . . . . . . . . . . .  35 0 0 
Dividends . . . . . . . . . . . . . . . .  780 0 0 
Contribution from Mr . Horniman towade Pottingem Expedition .. 50 0 0 

. . . .  Total E10. 607 9 9 

&PEh~rrnnE. 
Honee . . . . . . . . . . . .  
ofece . . . . . . . . . . . .  
Ll'brarJr . . . . . . . . . . . .  
Bookshelrca and Furniture for New Library . . . . . . . . . .  Map Boom 
MapDrswing Boom . . . . . . . .  
Meeting . . . . . . . . . . . .  
Gold Medal to Dr . Nansen . . . . . .  
Naneen Meeting at Albert Hall . . . .  
Medale end other Am& . . . . . .  . . . . . . . . . .  E d n d o n  
Pnblicatione : 
Jovrrral . . . . . . . . . .  . . . . . .  6SupplememQry Papem' 

EXpeditiom . . . . . . . . . .  
Payments in error returned . . . . . .  . . . .  Balsnoe available for aontingenoieo 

Total . . . .  E10. 607 9 9 

Pub2iccrtionr.-The monthly Journd han been i d  with regularity throughout 
the year; the twelve numbere for 1896 forming two volumea of 144!2 pagee, illus- 

strated by 63 mapa and 138 illuatmtio na. The total cost of the edition of 5500 copies 
.(including 6301 . 48 . 4d . for free delivery to Fellom and Institutione) was 
-32691.48.44d. From thii is to be deducted the amount of 10161 . 4s . 10d . received 
&om eale of oopies to the public and from advertieemenb . The sum of 1691.3r. 3d . 
wan expended on 'Supplementary Papers' and Index to the new series of 
Proaedings . 

Library.-During the paat year, in addition to aerial publications, 1355 boob 
and pamphleta have been added to the Library . Of these, 770 have been presented 
and 585 purchased. the purchases including the late Dr . Robert Brown'e collection 
of work8 on Mamcco . The Society's mapmounter has put 449 pamphleb into 
boardo ; 279 volumer have been bound. and 50 volumes hare been rebound or had 
their binding8 repdred . The eum of 1041 . 10s . Id . hao been expended on boob, 
s o t  including Dr . Brown's collection, and 662.148. 6d . on binding . 
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The d o 1 1 1  of new boob and the t i t la  of uticlea in geognphiul publics- 
rirm have been publiohad monthly in the Gapphiad  J h .  
'lh Cdalogus has made muidmable progress. Sinca laat Annual 

B c F  25,613 titlecard6 have been pprsd, m k h g  a tdrl of 64,491 up to &fay 
5, d the greater part of the auds for worb on Europe and Aaia have been 
ehiw in a preliminary way under countria, while all the titlea relating to eaoh 
continent have been brought topthr. 

&m-marErg.-The prasmarking of boob in the Library is now pmothlly 
cpmpleted, the only exception being the voluxnm of serkl publicationa, the arrange- 
ment of which in the new room hss atill to be done. 

&ti* 1dmction.-During the pa& year 41 intending travellem have 
r e a i d  inotraction from Mr. Cdeq in Pmcticd Astronomy, in the Society'@ 
bmskmy, and in nweying with the theddih, prinm8tio corn- and p b  
table, in the country, and 570 h o w  have been devoted to teaching. The o a t  of 
t6i to the Society in 1896 wan 631.101. 

-men& have recently been made by whioh gentlemen who have gone 
hugh t he  whole cowme of instmotion and panned an examination before a q e h l  
committee ue granted diplomaa One has been putted thin yew. 

to the d u e  of 3612.h &I. have been lent during the past you to 
the bobdng travellers: Mr. B T. M e y  (Chi), 822. 26. 6d.; Mr. F. 8. A. 

(China), 271. 98.; Mr. F. B. Pukinmn ( b d h d ) ,  7 U  ; Mr. W. B. 
& -), 62.101.; Mr. J. T. Bent ( k t r a  iaknd), 112.6s.; Colonel A. 
LeM-er, as. (New Zealand, ek.), 51. ; Captain Count Gloichen (Abyminia), 
3iL; Mr. & & 8avage Landor (Central Ada), 621. ; Captain W. bpper (Central 
fiu)), S.; Dr. G. E. Morrison (China)# 26Z. I&; Mr. Charlm W. Andrews 
(Chrirtnus island), 1% 19s. 
Tk instrnmentn lent to the following gentlemen have been returned during 

the year, with the exception of thwe which have been lost: Sir W. M. 
Canway (Spibbergen), 1896; Mr. T. Bevan (New Guinea), 1887; Lieut. 8. 
hnd&ur, as.o., &ob Ciuards (U~nda) ,  1894; Mr. 8. P. Maadday (Central 
Am-), 1890; Mr. H. C. Robineon (New Guinea), 18%; Mre. Bishop (Chi- 
6- etc.), 1894; Mr. F. B. PuLinmn (fbdiknd),  1896; Dr. Kerr Cms 
(Cmtml Africa), 1891 ; Captain H. H. P. D q  (CenM Ash), 1896 ; YL. W. B. 
&rir (Mamceo), 1896. 

The following is a list of hvellere who still have inntrumente lent fo them 
in their e o n  : Mr. E. Dowh m b a l d  (for cloud observations in Enghd), 
l&; E H. Johnston (British Central Africa), 1889 and 1894; Rev. A. 
He(herwick (&nth-East Africa), a91 ; Mr. C. W. Campbell (Korea), 1893 ; Mr. 
J. C. White ( S i m ) ,  1893 ; Mr. R. M. W. Swan (&nth -h t  Africa), 1893; Mr. 
B T. -don (Mac.honaland), 1894 ; MI. C. M. Woodford ( P d c  inlandah 1894 ; 
Gptai~ S t  H. Gibbons (South Central Africa), 1895 ; Mr. F. C. &lous (South 
FInttd Uo), 1895 ; Sir Wiliun biacgregor (British New Guinea), 1895 ; Capdn 
L IL Arthur (Congo Begion), 1895 ; Captain F. D. Lugard, D.8.0. (South Central 
Africa), 1896; Mr. B T. Glinther, transferred to Mr. B. Darbiihire (for plotting 
work in England), 1896; Mr. W. S. Bruce (for practice in hotlond), 1896; 
Mr. R T. Turley (China), 1896; Mr. F. S. A. Bourne (China), 1896; Mr. J. T. 
Bent (Socotra Sand), 1896; Colonel A. Le Mesclurier, U.E. (New Z e h d ,  &), 
1Wi; Captain Count Gleichen (Abyssinia), 1897; Mr. A. H. Savsge Landor 
(Central Aelr), 1897; Captain w. Capper (Central Africa), 1897; Dr. G. E. 
Uoniwn (China), 1897 ; Mr. Charles W. Andrewe (Christmae island), 1897. 

dlap Boom.-The ~coessiom to the Map Room Collection during the + yesr 
crrmprin~ 708 Mapa on 1045 sheets ; 32 Atlases (including continuatione) conbinineC 
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1266 sheets of Mapa, 826 Photographs, and 186 Lantern Slidak Of them, 75  
M a p  on 298 sheet4 9 A t h ,  109 Photograph, and 186 Lantern Slidea have 
heen parehpeed. 

The important donations to the Mnp Boom Collection during the p t  yeer 
have been mentioned in the UwgraphW J m d .  

T a r  BALLOT FOR THE NEW COmcx~. 

The PBESIDEXT then announced that, according to the report of the acmtineem, 
the list M prepared by the Conncil had been duly elected. 

The liet is M  follow^^, the names of new mmbem, or thoee who o h g e  office, 
being printed in itdies :- 

Pra6ident :--Sir Clementu B. Markham, K.c.B., r.nB., FAA. Vice-PnridcRb : 
Right Hon. Oeorge N. Cunon, x.P.; 8i Qeorge D. Taubman hldie,  K.o.x.~. ; 
Sir Rawson W. Rawson, K.C.X.G, C.B. ; General R. Strachey, Rr., c.E.I., F.LS. ; 
Admid W. J. L. Wharton, c.B., r.aa; f f e n d  Sir Chad. W. W i h ,  RE., K.c.B., 

K.C.X.G. !lkeautwr : Edward L. Somers Cook& Trwteer : Right Hon. Sir J o h n  
Lubbock, Bart, r.aa, x.P.; Cuthbert E. Peek. &n?kark: %jar Leonard 
Darwin, RE. ; James F. Hughes. Fwsign i%metury: Sir John Kirk, x.o.B., 
o.c.ro., ..as. C o u d o r a :  W. M. Benufort; Lord Belbaven and Stenton; 
W. T. Rhnford, LL.D., F.E.~. ; Him. G. C. Rrodrick ; Colonel George fir2 Church ; 
Nay EIba, c.I.E.; Cdonel HC Everett, c.x.G.; Colonel J. Farquharaon, c.a, RE. ; 
ddmiral Sir Anthony 8. Hmkins, G.c.B.; Bight Hon. Lord Loch, G.O.B., G.c.x.~., 
etc. ; Rmr-Admiral Albert Hastings Markham ; A. P. Maudelay ; John Murray, 
LL.D.; General Sir B. W. Forman, a.c.B., o.c.x.0. ; Surg.-Mujor Sir George 6. 
Boberhn, K.c.~ I. ; Earl of Seubrough ; P. L. Sclater, F.R B. ; Lord Stonmote, 
G.c.x.G.; Major Hon. M. Q. Talbot, RE. ; Colonel Sir Hcnry R. Thuillier, B.E., 

K.C.LS. ; Admiral Hon. W. J. Ward. 

THE ANNIVERSARY DINNER. 
In the evening the nnnivereary dinner tooh place at the Whitehall Rooms of the 

Hotel MBtropole. Sir Clemente Markham, K.c.B., ~E.B., President, pre~ided, and a 
supported by many membem of the Council and about 200 Fellow and their frienb. 
There w m  among the gwta the Swedish and. Dmieh Ministem, the High Com- 
missioner br Cnnada, the Agentdenera1 for New &nth Walee, the Cape of God 
Hope, New Zealand, and Western Australia, the B i iop  of Ballarat, Sir Vincent 
Barrington, 8ir John Bramaton, Mr. James Bryce, x.P., Sir B. Burnside, Lord 
Colchester, Sir Mortimer Dnrand, Sir R. Gien, Mr. G. A. Henty, M. P. L-, 
Dr. Leyds, Prof. Norman Lockyer, Sir Herbert Muwel1,Mr. Schomberg MIDmnell, 
Mon+swell, Admiral Noel, Sir Henry Roclcoe, Lord Walnngham, Sir H. Water- 
field, Rev. S. A. Steinthal, Lieut. S. Vandelenr. 

The PEESIDENT, after proposing the loyal toasts, next gave that of lr The 
Navy end Army," which wan responded to by Admiral NOEL and General Sir H. 
NOBXAI. He then propoaed The Mednlliite and Recipients of our A d r , "  the 
toast being acknowledged by =cut. VAXDELEUE. The t a r t  of The Sister 
Societiss" wm also propoied by the PRESIDENT, and WM responded to by the Rev. 
8. A. & T ~ S T I X A L ,  of Itfancheater. The next toast was that of "The VicsPresidents!' 
Thie was proposed by the P E E S I D ~ ,  who colpld with it the name of Sir George 
Taubman-Goldie. 

Mr. Cuazox proposed the toast of 160ur Guos t~ ,~  to which Lord W A L S ~ ~ K A X ,  
Sir SAUL SAMUEL, nnd Sir lIexEr Roscos replied. The t o ~ s t  of the "The 
Presidentn w t ~  propozed by L~ord BELHAVEN ASD STEXTOY, an4 a~kn7wledged by 
the PEESIDEST. 
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Trelfl Ordinary Meeting; Hay 31,1897.-Sir CLEMEXTS N U K K ~ ,  K.c.B., 

h i d e n t ,  in the Chair. 

kmx~os.- Clarenca Beckford. 

Tbe Paper d wan :- 
"Supe d Ilorin (Nigeria)." By Lieut. Seymour Vandeleur, D.S.O. (Scots 

Garrdr). 

T h i r k d  Ordinary Meeting, June 18,1897.-Admiral '8. J. L. WHARTOX, 
c.B., r.R.a, V i a s k i d e n t ,  in  the Chair. 

h - M a j o r  T. D. Backhours; Sam& Bakewell Bates; Captain Wil- 
&MI D. Bird, Queen's Royal Wmt Surrey Regimnt ; AY,.ed J.  ff. Chalmms ; 
Xajm Edmrd Clerk ; John E. Cooks ; William A I J d  Harrison ; Captain B. T. 
Kirkpatrkk, Lcinstcr Rrgiment; Linrt. Cecil Henry Lloyd, lrt Battalion South 
hadin Regiment; Cdond St. John F. Michell, Indian Staff C o w ;  Philip 
Nuas; William Bndcriek Rahan; Prof. Louu Atqua& Mielrcl Rauaneau. 

The Paper read WM :- 
' 8ub-Oceania Change~.'' By Prof. John Miie ,  r.B.8., F.G.S. . 

h k h  D s r M s  BrrdwAaa Q. 1B (1897): 337-347. Potkovkk. 
D i e w t  Idri. in M n .  Yon Johann Petkovkk. Wilh Map and I U w t r a t h  

A*-- Rco. Q. 40 ( l w )  : 56-64. (hmuol. 
r n a d n  en Herdgovine et cn Boanie (septcmbre, 1896). Pnr P. Gaff~el.  

GEOGRAPHICAL LITERATURE OF TEE MONTE. 
A d d i t i o r u t o t h e ~ .  

By WClH XOBEBT .m.T.. D.&., -n, R.G.8. 
hbIbwing a n  dmmm d the djeotim derived h uo 

mployed to ixdiaab tbe roaroe of utiolen fnnn 0th- pnbliationm. ~ p l l h a l  
mmm~inaohaw,writteninfull* 

Irlh.?i.rrrlqeta Philippa. 
Gso~-Qeographi ro l~e  Beinemkiuen aur dem Orient. Von Dr. Alfred 
PbiliPpon. (Bonderabdrnck aw den '' Bitrunpberichten der Niedetrheinieohen 
&4C&&aft fiir Natar- nnd Heilknode m Bonn," 1896-97.) Bonn, 1897. 8ize 
81 x 5f, pp. 48. P d  by the Author. 
-on the nearer Eut, including a trip from B. l e d  by Soh to Conrtsntinople 

A.=Amdenl A o h d e ,  
r r l & A u q b Y  
B = metin, Bollettim, BoleSire 
~ e = ~ ~ ~  
au=0om~--1~. 
lkdk.=lhdhmde. 
B.=Qeograh QlBoglupbts- 
5=& 
L = -tub, hdiatbn 
J. I j d  
Y = w q p n .  

P. ~ = - n a  =a p- 

&==Tview, wm 
8. = WBQ, MM, s ~ ~ J .  
Sitrb. = 8itmngrberioht 
T.=!rmluotiaru 
V. = verein. 
Vwh. = Verhu~dlongen. 
W . = w ~ . n d ~ ~  
I. = ZeItwhnfL 

On rcaaant of the ambignity of the worde odcrm, quarto, eta., the rim of boob in 
lhe list below ir denoted by tbe length and bredth of the oorer iu inohen to the 
Parert half-inch. The mize of the J d  is 10 x 64. 
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b rail, the Boephom and Hellespont, cruiree in tho iE esn sea, Samothraoe, and the 
doad. They ant all trented from the p i n t  of vier of p%ynical geography. 

OYP- Codmporary Bsc. 71 (1897) : 892-908. 8ddm 
Cypm, Actual end Pmaible: a Study in the Enatern Qneetion. By Patriak 
Qedder. 
Prof. (fedden desorib hls recent visit to Cypme, dieanmen the reeonmee of the 

island, maker praotid rngge~tiona for the improvement of the impoverished people, 
and speonlata M to the oolntion of the Eaetem Question. 
Frrma scbsles (n.8.) 6 (1897) : 644-647. ChUimr- 

Notee on Frenah Gbqpphy. By F. P. Qnllirer. 
Dr. Gulliver dimmaen brieft y the phyliopl geography of the Paye de Bray and t h e  

Ihaia  de Saint Qond. 
Fmm-Xont M.na J.n#p. 

Four Da Obeemtione at the Summit of Mont Blsm. By Y. J. J m n . -  
Annual &rt . . . of the Bmi thnhn  W t n t i o n  . . . to July, 1894. W~hington, 
1896. Size 94 x 6, pp. 237-247. 
Traslated from the Amwive  du Bureau da lhgituda for 1894. 

l " r a n o b M ~ n t  -0. C Bd 1% (1897) : 972-9'75. Vdlot- 
Bur lem lie puslPleg qui forment le meaeif dn Mont Blana Note de M. J. Vallot. 
WitAd*. 
Combate the theory of the * fan-otruatnre" of the strata of Mont Blanc, and con- 

tends that the & form simply a folded synclinal. 

b-. BMddmr* 
Northern Germany M far no the Bavarian end Anrtrian Frontiern. Handbook 
for Travellare by Earl Baedeker. With 33 Maps and 56 Planr. Twelf€h Bevised 
Edition. Leipio : Karl Baedeker; London : Dnlan & Oa, 1897. Size Q x 44, 
pp. d v .  and 442. 8 mark*. Prucnled by Memu. Dula~ & Co. 

&woe. G&bw 71 (1897) : 249-255. w 
Me Grieohen nach Znhl, Verbreitang nnd Abstarnmung. Von A. Oppel. 

Holland. Contcmporaq &o. 71 (1897) : 858-866. a o a  
Outdoor Life in Holland. By C. J. Camimh. 

Ic8knd-Whg Dixrotionr. Ionkin% 
hiling Diredionr for the Fiorde, Porb, and Anchorager of Iceland. To whioh is 
added Brief Inrtrnatione for the Harbours, Lighta, Tidea, and Weather in the 
Fsriie blands. Compilod . . . by H. D. Jenkina London: Jamer Irnray & 8011. 
1896. Biee 9 j x 6, pp. viii. end 110. Churl. Prim 48. P~tucntsd by the Pmbliaham. 
This work inclnder the obeervations of Lieut. Wnndle on the ice and o m n t n  of 

Iceland noticed in the J o u d  for May (vol. ix. . 5731 in mnneotion with which it 
mp be observed that the Atemant there mado, tint no sailing directions for Iceland 
h d b e e n  pnbliehd nince 1822, wan taken from Lien. Wandle's paper of 1879. 
Xorray-Varanger Quurtcrly J. Wag. 8. M) (1897) : 137-156. 6trah.e 

On Glacial Phnnomem of Pslmozoic Age in the Varanger Fiord. By Aubrey 
Btrahen, Y.A. WitA Phter. 
The Baised Beaohes and Glacial Depoaitr of the Varanger Fiord. By the same. 

Ib.ndi~~i.-EbtdosL Rio. a. Italiauu 4 (1897) : 195-203. 
Della Scandinavia e d i  un pasao oecnro di Paolo Diacono per il Prof. Ambrogio 
Boviglio. 
On the meaning of tho term Scandinavia" ae applied in the writings of Paul the . 

Deacon 
Turkq-Conatnntinopla MUller. 

Letters from Conebntinopl?.. By Mrs. Max Miiller. London : Longmans & 
Co., 1897. Size 8 x 54, pp. v111. and 196. llludralionr. Pricc 6s. 

Unitsd Kingdom-England. looter. 
The Chiltern Eundreda. By Albert J. Foster, M.A. London : J. 8. Virtue & Co.. 
1897. Sue 8 x 51, pp. 220. Sketch-Map a11d Illuutratio~. Pria L. Pnrcnled 
by @ PuMirAcra. 

An effort to extend public interest in the archeology and liietory of some of the 
most beautiful parts of the county of Buckinghnm, plcusantly written and fairly well 
llnrtrpted. 
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Paitad l l~rwy. W e .  
Departmeat of Menee and Art. Annual Beport of the Geological Survey of the 
United Kingdam and of the M u m m  of Praetial Geology, for the year ending 
h b e r  31, 1896. .By Sii Amhibeld Qeikie. D.o.L., etc., Director-Qened 
h d m :  Eyre (t 8pottirnoodq 1897. Size 10 x 6), pp. 108. Indca dlop. 
P d  by thd ( iwogid survey. 

V d t d  &@om-Wdw. ~~ J. asdog. 8. U (1897): 157-176. D I L V ~ ~ ~ .  
On the Pembmke Earthquaken of Angnrt. 18B2, and November. 1893. By 
Charles D.vLon, W.D. WiU &pa 

ABIA. 

-KMrhha J.S. Arb 46 (1897) : 573-581. Bobertnon. 
gidridsn : ita Mannern and Cnrtoma By Bir George Soot Boberteon. X.0 .k~ .  

Sir G. 6. Robertson rumr up and extends hie w n c l n d o ~  M to the origin and 
rhu;rcter of the K d r  tribe0 of the Hindu K d ,  already given in hie book on the -*- 
Lh B9pt.nr 

Lieutenant-Colonel brevet6 Se tana Lee Expeditiom Anglahm en Me. 
Organisstion &I l'Arn& de. InL (ltW-1895X Lunhai Exp6ditiou (1871-1872). 
ler W am er de Lord Boberb en Afghanieten (1878-1880). Exfltion du 
Chitml (189%;gO~uis: H. Charlea-Lavanselle [189fl. Bize 10 x 81, pp. S 2 .  
Mop. PriasGr. 
An exoellent and impartial aooonnt of the milituy expeditionr by British troop on 

tbE Me r a  of India, intended for the htrnotion of F m c b  ooloniol oIlioiala 
c h i n m ~ .  Ysmj. 

Hanjr Chinese ~ i . c e i l a n ~ .  A Text Book ob Xotm on China and the Chin- 
In two volumea By William Memy. Shanghai, 18969'7. Giza 11 X 81. pp. 
(vol. i) 524 : (rol. ii.) 520. Pries each od., SOr. Prcuntcd by the Amhr .  
Thre volrune. reprerent a mat amount of obrvation and penonel experienoe 

daring the many yeam of Mr. Meany's life in Chis .  Although only 
In prt geographiul, the noten on plrce-namer, public works, and the castom8 of the 
psople us of dintinot d u e .  The work t not eaey of reference, and although there in 
an mdes, the fact of many of the roferenoee being C21inene nordr, and their Rng1i.h 
equivalent., malax it lew &ul to one ignorant of Chin- thon it nught be. 
W J.R. &W 8. (1897) : 239-279. Badm-Pm~ll. 
A 8tndy of the D.Lluan Villager, their Origin m d  Development. By B. H. 
Baden-Powell. 
Thin ntndy deah with the conrtitntion of the v i l ~ r n m u n i t i e e  of the Deccan. 

ma NindccnU Csntuzy U(1897) : 865482. Lw. 
Indk under Qneen Victoria. By Sir AlBed L y d ,  K.c.B., Q.C.I.E. 

u B U e r  Downing. 
Cloud 8tathth for Bbtionr in Indii near the Path of the Mmn'e 8 h d m  on 
Jmuary 21-28. 1898. By A. M. W. Downing, x.A., D.w., ctc. Beprinted from 
the Mod* Nd(cu of t i e  Royal ddronomMo1 &x&ty, VOL lvii. Nb. 5 @far&, 
189T) Size x a, pp. [S]. Prermlcd by tha Aufhor. 
The r t a W c a  of hourly avenge cloodioem for the latter part of Jan- along the 

line d the total rohr eoli of 1898, bringing out the great mperiarity of the ntathmt~ 
in tlu w a t  of M i a  o L g .  
mh-cnteh. Qvartcrlg J. &dog. 8. 68 (18W) : 243-244. m a .  

ame Snpedcial Depodta in Cutcb. By the Rev. J. F. Blake, MA. With 
a p  a d  & d k .  

d e l e  wnbinn an intereating dewription of the Ran of Cnteh, the excludon 
dthe ler h m  which the author in inclined to attribute to eilting u by wind-blown 

A - w d e d  und He ahom mnclnnively that the main geolokng agent in Cubh 
u r n ,  and hPI been for ager pant, the wind. 
-mi dr~.. ~ a g .  161 (1897) : 852-868. - 

Indian Bornonce : a h n  of the Famine. 
pi$nreqe and moot interntin paraphrase of an ofilcial bluebook OII the 

WW3rmg n o r h  in the deltm of the kdaoeri,  which have effeotually mured  that 
rxtenrire mgion agrinrt famine. 
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nak-Eydersbsd. Fortnightly Bca. 61 (1897): 911-922. Boct 
The New Era in Hyderabad. By Jweph Rock. 
An hietorid &etch of recent eventr in the great Mohammedan State of Hydersbnd. 

India-Xdr~.  Man, acdog. Sum. I d f a  1 (1893) : 1-218. T ~ o ~ o .  
The Qeolopy of the Bellary District, Madme Pmeirlency. By R. Brnm Foote. WiU1 
Map and P h h .  

hda-H.W. Provlaow .nd Oodh. (Irooke. 
The Triben and C& of the North-Western Provinaen and Oudh. By W. 
Cmoke, B.A. 4 mla Calcntta: Oface 4.f the Superintendent of Government 
Printlag, India, 1896. Size 10 x 64, pp. (ml. i.) ccrri. and 294; (vol. ii.) 500; 
(vol. i i~.) 500 ; (voL iv.) 516. Plder. Pnrmted by the Indian aolretmnclot. 
This large work differs from other ethnological trentises on the North-West 

Provinces by supplying a vest amount of detailed information 8e to the manners and 
clllrtome of the different w t e a  The compiler ineistn on the importance of the work 
having b e e  undertaken at the preeeut time, when oaste is in a etate of tramition owhg to 
the rapid Brahmaniastion of the Dravidiin races of the mountain region. 'fie book con- 
rists of an a n t h  logical intmduction, giving many particulars of anthropometrieal 
meeanrementa a n r n  disonseion of the origin of caete, and of the eriet~ng tribal 
divisions and their cnatoma The body of the work M an alphabetical deemipticm of 
the varions tribee and c&a, illnstrated by nnmemne photographn of the people 
described. There in a copim index. 
Indh-N.W. RwInaw. M e .  

The North-Western Provinces of India, their Hiatory. Ethnology, and Adminie- 
trotion. By W. Cronke. London: Methnen &- Co., 1X97. Sire sf x 6, p p  xii. 
and 362. Nap and IlZ~ludmtiolu. Pnrcnkd by the PrW*Ren. P+ics 108. bd 
This ail1 be separately noticed. 

India-LW. Pr~~-H.inf Td. HoIknd. 
Beport on the Q d Structure ond Stability of the Hill Slopes around Naini 
TaI. By T. E. a d .  Calcutta: Ofilce of the Bqmriutaudrmt of O a e . o a n t  
Printing, India, 1897. Sire 10 x 7, pp. viii. and 86. Map a d  -Sou Pra- 
rrrtrd th Dirsetor, QcdoOiaal Gutsy of India. 
A speaial note will be given in the Monthly Record on this Report. 

I--Poqisb, Men. &dug. Sum. In& 38 (1896) : 1-502 Xi-. 
The Goologlr of I k a m  and the Black Mountains. By C. 8. Middlemima W a  
Nap and PIcrbr. 

Malay Arah i -J sm hdemam. 
Die Triangnlation von Java aqefi ihr t  vomPemnul dea geogre hiechen Dienates 
in Niederliindkh Oat-Indian. FIln~ie Abthdlung. Ergebnime #er Triangulation 
Zweiter Orduung im Anftrrg den Ministerinma der Kolonien and nnter Mitwirhmg 
von J. C. A. Van Asperen, M. L. J. Van An ren, W. G. Tcnnireen, m d  E 
Engeleubnrg. Beubeitet mn Dr. J. A. C. 0 n ~ m a r u  Hang : M Nijhoff, 1897. 
Size 14 x 11, pp. ZJ8. Map. Prersrbd by the Editor. 
Thh ia a further instalment of tho publication of the v t  triangulated mrvey of 

Jsvs, thia volume dealing with tho ametrnatia of the t m g l e a  of the second order 
breaking up the great primary trianplea 

hh-hm. Dalreha 0. Elalter So (1897): 66-91. mas. 
Reim nach O j t - h h a r a  Vou Willy Rickmcr Rickruer~ 
An interesting account of a purney through Bokhara in 1896. 

l ibu i s .  Rer. G. 40 (1897): 216-270.321-317. Do &ye- 
De Moeoou '. Kruinoi'cusk. Eouvenira d'une mislioa. Par Baron de &ye. Wifh 
Mq a d  nlutratioru. 
Thin o r b 4  interesting nnrratire dewrib- a journey undertaken with the object 

of diecovering archmlogicnl npvimenq particularly of tllr Stone age, but it abom& 
with deacriptione of the men and acenee of to-do>-. . 

AFBICA. 
A t r h  - 

Lieutenant-Cblonel brevet4 Septa= Ler Exflitions Anglaines en Afrique. 
bbantse, 1875-1871; Zulu, 1878-1SiS; Egypt, 1582; Soudnn, 188C1885; 
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Aahmtce, 1895-1896. P A :  H . C h ~ ~ e 8 - h ~ ~ l m & ? ,  1897. Sim 10 x a, pp 500. 
Hapr Ptieatk 
An exeellent and impartial woount of the litlle w m "  carried on by British 

apditione i n  Afria, intended for the inntrnction of French colonial &Oi.L. 
~ A f k i e n - X a ~ .  Oorret. 
Obrervmtionn n r  lea T e r ~ m  Aaciem dn Katang f u h  au conm de l'expddition 
BL-Fzsmcqui (lml-93). Par J. Cornet. Lt-: Imp. II. Vdlht-Cannurue, 
Ian. Sue 10 x 6), pp. 170. Plate. PPmsllsd b# tAs Relyian Wogiml Eooisly. 

- - 
hogmphhche ( h t m ~ ~ l m n n g e n ,  soyle'iehrt roo H e m  H.~~ptnunn  Bunny boi 
Qekgpnheit v ~ h i e d e n e r  BeLen in OllCrilr Berechnet ron Dr. L. Ambronn. 

-EutAfriea. 
Bf. DcsaA #al~ds@. 8 (1896) : 233-246 ; 10 (1897) : 46-60. 

-* 

Die W d e h a  Von Wilhelm Arning. 
But A f ~ h .  Y. DGviuh. &hutzgeb. 10 (1897) : 95-148. Lbdu. 

Bate ron der m m p - B n i  am Nyaem4ae r c h  Kirnrore am Indiachen Ocean. 
Nach den Tagebuohe den Qeologen Lieder. Wifh Mop. 
ecaU Wmt AbiecXsmarm. M. lhdwh. Behulrjlsb. 10 (1897) : -5. IljM 

Dim 85ugethiere d a  ndwatlichen Kamerungebieku Von Dr. Yngve RjktedC 
Womt Afda-Toga M. Dcrkh. BeAmiqeb. 10 (1897) : 13-87. Mhhurk 

Reimberioht den Mionionam A. Mimhlioh in -Biiarckburg. Wdfh llIop and 
mutratioaA 

h t n  ATi~~ekmth Century 41 (1897) : 975-992. -t. 
The M m d  d Soootra Bv the late J. Theodore Bent 
Tbi. the meknc'hol, inter& of being the la& literary work of the late 

YI. ~ h e o d ~ S n t  l t  riven a dewi~tion o i  bin h i t  to soootm l.rt winter. det.ilr 
oi which will duly app& in the Gw&aphfoal J m c d  

HOB'IH AMXEIOA. 
-?imhu. Jord.n Snd E- 

8mi thn ian  Iartitution. United Stater National Muwnm. Bulletin of the 
United BtrtP. Mumam. N a  47. The Fiem of North and Middle h r i o a :  a 
a p t i n ,  <)rt.bgoe of the Speoien of Fiah-like Vertebratan found in the wnterr 
of North Ammica, North of the Dthmw of Panama. By David S w  Jordan, PH.D., 
md Buton W m n  Evelmann, PED. Pert  i Washington, 1896. Size 10 x 64, 
pp. 1.. and 1240. Prs#nbd b# the 6lnil~Con InJitntion. 

Qdr J. OcdoOy 6 (1897) : 257-262 hrr~e 
Are the Bowlder-Clap of the Great P1. inn  Mnrine? By Cbrge M. Danmn. 
The evidenoe brought f o r d  by Dr. Darnon neeme ta point to a muine origin 

for the boulder-clayn in question. 
cp.k J.B. Cdonhl I. 1 (1897) : S98124. Imith. 

W a t e m  Canada-Before and Sinoe Confederation. By Bir Donald A. Bmitb, 
0x.M.o. 

~ z . l m d o r .  lar. 
Geological Survey of Canada, G. BL Dswmn, am-o., eta, direoh. Part 1. .Annod 
Bejmrt. rol. riii on Explorntiom in the Lsbrulor Peninnola along the 
M Ylio, -%iltm, Mania- and portior of othtr riven in 1 8 k  
%t-S4-95 By A. P. Low. Ottswq 1896. 8i.e 9) x 7, pp. 388. Pldsr 4 I l a p  
This is the fall of8oi.l report of Mr. Low's exploration in the isbrador peninnula, 

r b i  h~ s h a d y  been d d b e d  in the Qsogiuphiml J o u d .  
Cuda-Imth-Weat Territory. Tyrrell .nd Dorling. 

Qeologid Survey of Canda, G. M. Dawm, c m.o, eta., Direator. Put D. 
Annual Bepmt, vol. viii. Report on the Country between Athabsrca Lake and 
Chumhill Birer. witb Notem on Two Bontem travelled between the Churchill and 
Samkatohmm Rinvr  By J. B m  T p l l ,  annisted by D. B. Dowling. Ottawa, 
1896. Bi 10 x 7, p p  120. Map a d  Pldsr 
A n l d e  piece of ionem work. combining geographical and geologiml anrreyr 

'b mp rhowm the geo%ogiosl ~ c t n r e  of the country along the line8 of mute. 
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a-Ebbdad. B. Amstiwlc Q.8. SB (1897) : 4134. D o q I u -  
The  lida at ion of the Iroqnoia Confederecy ; or, What Happened on the St. 
Lewrenoe between the Timm of C d e r  and Champlain. By Junes Dough. 

U n W  Ihh-Ahh. GWvr 71 (1897) : 255-260. Mim. 
Die Qletaoharbai in Alaeka nnd ihre Erfonchnng d w h  John DSuir. Von Dr. G. 
Greim. With Map a d  ~wtratiolu. 

United Stab-Alukr Q l h  71 (1897) : 297-302. Windt- 
H. de Windta Beieen an der Beringshme. WM IZZdratfaw. 

United Bt .bm-hmt  .nd &&ti0 8-y. - 
Report of the Bopintendent of the U.S. aoYt and Geodetic Survey, showing the 
pmpm of the work doring the -1 yesr ending with Jnne, 1894. Put ii. 
Appendices relating to the Methob, Dircuione, and Reanlts of the Co88t and 
Qeodetio Swvey. W~hingbn ,  1895. Siza 12 x 94, pp. 616. Ckarfr and Phtu. 
l'nmmted by the U.8. CJammment. 
The Beport c0ntaimteo.appendice-a daeariptive of determimtionsof gravity,'@etio 

l?oaitiona, magnetic oonditions, and t ida  in the United Stater, inoluding The 
t~tlea of the more important are given rnperrtely in this bibliography. 
United BL.tan-Conn~tiont V d q .  J .  &hod G. 1 (1897) : 72-78. Orr. 

The Geographic Featares of the Conneotimt Valley in Wertern l h m o h e t t a  
By William OR, jnn. 

united Itrtes-Her York #We.  J.  &M (7. l(1897): 103-110. Jamwop 
The Climate of New York Bhtk By J. M. Jamwon 

Vnikd I)t.tm-lVow York Bt&. B. dmc+iwn G.8.89 (1897) : 16-40. T u r -  
The Ph jaical Oeogrsphy of New York State. P u t  iv. By Ralph S. Tarr. With 
Maps and Itludm(iorr. 

Unitsd It.t~-- P 3 . L  16 (1897) : 269-270. rvtie 
The Utilisation of N ' i .  ~y T h o m ~  C. ?derth. With Swtionr. 

~ ~ B A L  u~ so- A ~ B I C A .  
Brui l -Amm PA. I. 16 (1897) : 217-226. B i w u .  

Cable Laying on the Amuon River. By Alexander Siemenn. 
Thin w i l l  be e l l y  referred to in the J o u d .  

chil8-Chilok 1I.1dondo- 
Estudim geogrificos 6 hidro@am mbre Chilo?.. Por Bobexto U d o n d o  C. 
Santiago de Chide, 1897. Siza lOf x 7, pp. c x x x m ~ e n d  380. Map a d  Pldcr. 

Pmth h e r f o r .  EakL 
Anaichten am Siidamerika schildernng einer Beh  am La Plate, in den 
Ar ntiniechen Anden nnd an der Weetkiiete. Von Jesn HRbel. Berlin: D. 
&er, 1897. Size 114 x 8, pp. rii. and 76. M q  and Phlsl. P r d  
PuM* 
This finely illuatnated volnme r i l l  be rpeoially noticed. 

h t h  -8-It.p1. B.8.Q. Li&w 16 (1896): 489-568. Mendr 
AmeTioa austral. Car- escriptsr dn America n a  r n w  de 1882 a 1883.  PO^ A. 
L o p  Mendee, a8.o.L. Temeira psrte (oonclwlb). 

TropiorlAmerio.. B. American G.8. %9 (1897) : !%-60. l n e h ~  
Eoonomic Imporhoe of Geological and Physical Conditionr in Tropid  America 
By h n c b  C. Nichoh. With Map and &dimu. 
A note will be given on t h i  paper. 

AU~TMLABXA A ~ I  oox~mc r s L m a  
AruM.d.. kmon 

Im arutraliachen Bneoh nnd an den Kiisten dm Konallenmeeres. Beieeerlebnisse 
nnd Beobeohtnngen einea Natnrforeohem in A ~ l i e n ,  Nen-Quinea d den 
Molukken. Von Richard Gcmon. Leipzig : W. Engelmann, 1896. Eire Of X Bf. 
Map6 and Rludralimu. 
This admirable work will be specially noticed. 

Lord Howe Wand. B d L  
The Climate of Lord How0 bland. By H. C. Ruseell, B.A., c.x.G., e t ~  lBBOd 
before the Bop1 Society of N.6. \Vales, October 2, 1895.1 [l leaf.] Size 9 x 6. 
A very brief abdrsct of eight y3s:.' obrervations. 



I*uralogl. Hunt. 
of Auahlian Weather. By Henry A. Hunt. With Forty Diagram 

* 9 ~ 6 , p p . M .  PPIcrentsdbytAsAuthm. 
Whlulasi-e. Mom#lo4 

BAG. f3mm. Bordeauz 80 (1897): 97-109,129-145,118-196. 
Le d 6  i la NoureUoCslMonie. Par Leon Moncelon. 
6 full description of the coffee plantations and the procem of pmparing mBee in 

S c r  Cebdonis. 
I n  Xrllad - 

Yew Zealand HandboaL, with Map h u e d  by the Emigrantas Informath 0180e. 
31, Bnmdway, Wertmlnrter, S.BW. Londo~l : EmigranW Iuformation Olfioe, 1896. 

I 6im x 4, pp. 38. Pdca Id. Pnrsnbd by the Agent-Gsneralja New Zeahnd 
I w  Zrknd. - 

Sew &dand. hmn La& Guide, No. XIV. Au&land Dimtriot, oorxeetd 
q to April 1. 1896 (pp. iv. and 4 ) ;  ditto, aulected up to Ootober 1, 1896 
(pp. iv. aud 42); Wellington Dietriot, corrected up to Se tember 1, 1896 
@p. ir. mud 12 - Outarbnry D . w  o o r n N d  up to 0ctoLr 2. 1896 (pp 
and 6). W k g b n ,  1896. S~ze  1s) x 84. Prmded by U. Apt-oblldf~ 

New -ad 
Pvticnlarr of the amrn  h a &  in the several p r i n c e 8  of New Zealand open for 

dcction by settlere, with the d e n  of procedure for obtaining granb. 
I n  Wmd-Tunnm BEottirA G. hiq.  IS (1897) : 24b259. O d d L  

A Vimit to Mount Tusrem. By Henry Y. W e l l ,  of Gnmge. Wifh Map and 
lkdmtiou. 
The article ia illdmted by striking photographs of the phenomena of tbe hot-lake 

U c t ,  and of the nit8 of Wairos before end after the deetrnctivc eruption of 1886. 
1 J n z r l m a - Y ~ - B o o k  hddmn. 

The New Zealand Official Year-Book, 1896. By E. J. von Dadelszen, B e g h i r e  
General Wellington, 18%. Size 4 x 5f, pp. vi. and 564. 

1 The otllcial deecription of the colony of New Zealand, with rtatietios for 1896. 
I hmm-hmhe. Pdumanna M. 48 (1897): 66-70. Bfllor. 

DM DUrre dea Jahrea 1896 anf der Ineel Snvnii, Samoa-In&. Von W. v. Biilon. 

m u  BXQIOXB. 

~ t m t i ~ .  Grobur 71 (1W) : 281-289,302-509. Lhdomr~. 
Die neneren Beiaen znr geogmphinohen Erforschnng der Sfidpohgion und der 
h t r c h e  Ph. Yon M. Lindsmen. 
A Ietch of antuatic enterprime from the earliest timea, and of the cornpilatione 

-g ica and c l i i t i o  oonditim made by German mienti50 men. Bpeohl 
Prominenee in ven to the romewhat negleoted work of Belliugahansen in 1821, to 
O. w ~ e r s ,  2 to the expedition of Dnmont D'Urville. 
b s t i C .  NohKcck. WWoeisnrdrift I2 (1897): 208-211. Mower 

Anfpben und Stmd der Siidpluforschung. Vou Bndolf Yewes. 
The author upholda the gncticability of s mall  German private expedition to the 

a h t i c  regionr, ruoh M e had ~lmnned for thin year, but hss been obliged to 
Portpone until next year. The eoet e estimster a t  under £10,000. 
htia Scottiah G. Mug. 1s (1897) : 225-246. .wen 

&me Bemlb of the Norwegian Arctio Expedition, 189!M6. By Dr. Fridtjof 
huen.  Wifb Map. 
A reprint of the . r t ic le~ in the Geagraphical Journal. 

hb@- J-r snd Bohliehtw. 
Pmblems of Nature : Reaeades nnd D k e r i e s  of Qnatav Jnepr, u.a Edited 
a 'hadated by Henry G. Bchliohter, D.W. London: William 6 NOT*, 
lW7. Sire 9 x 6, p p  262. Prcrsrlsd bg Us Publiahr 
The l a b  Dr. Jaeger, amongt other mattere, devoted mme attention to m t i o  

a~htion. md a ohapter in the volume named above in devoted to that mbjeot. 
Pmm amaideratiom of animeldiatribution and of ocean currentr, he wan led to beliere 
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that the land around the north pole her been. and is etill being, w t l y  reduced in 
amount. Thin oonsiderntion also led him in 1865 to state hi. helief that no land, 
hut an ooern, would be found at  the north pole, a oonjeotare singaiuly oonfirmed by 
Numen's expedition. 
0rreOl.nd. J.  Qdogy 6 (1 891) : 229-240. Chamberlie 

alaoii Studiea in Qmenland. & By T. C. Chamberlin. ~ithIUurtdirmr 
Brodad-ll.gnatia Obmmntbnr Terratrial Magnetinn S (1897) : 32-34. Pat-. 

Bemlta of M w e t i c  Ohmrvationr on the Greenland Expedition of 1896. By Q. B. 
Putxiam. With Map a d  Diagnaa. 

PoluBXpl-tioB. xukh.m. 
The Promotion of Further D h e r y  in the Arotio and the Antarctic Eqgions. 
By Clementa B. hfukhem, ca, P.R.~-Annd Beport . . . of the 8mitbroni.n 
Inatitntition . . . to Jnly, 1894. Werhington, 1896. Sine Q) x 6, pp. 317441. 
Beprinted from the Geographical Jourd,  TOL iv., 1W. 

~ u r . ~ ~ & i i o n  oom- de divern moden d e  rep6rage de la verticale dam lee 
obemtiour utronomiqom @d&iqnee ou topogrnphiques. Note de I. Ch. - . -  - -  - - 
Jallemaud. 
The malt of comparing determinationr of the vertical by mean8 of oontaot of three 

inta with a surface of mercury, obwn-ation of the nadir in a mercury arliflcial 
orizon, and the nee of the epiritlevel rhowed that the lart-nuned method WM by far r 

the mcwt eccnrata 
HorLon--Dlanitlnn- Rso. a. Italiana 4 (1897): 183-191. #@a. . 

Snlla deflnizione mentiflce dell' orimnte. Note di G. Baije. 
A collection of deflnitione of the term horimn from various authoritier ranging frrm 

1297 to 1890. 
htitlld* c l h q p .  h. 

Vsiiation of .Latitude. By J. K. Rees. Annual Report . . . of the Smitheonian 
Institution . . . to July, 1894. Washington, I-. Siie 94 x 6, p p  271-219. 
A very clear expodtion of the mtnm of the latitude changea detected by modan 

sstronomen in the form of a lecture delivered to the New York Acndemy of Geienorr 
in 1895. 
-. Cknory. 

Aid to Laad-Snrveying (Small Edition), in Engliah only, mmpanied by 237 
Illnetrationr on tho eubject, and containing numerow useful tables, by J. C. 
Clancey. Fourth Edition. Revised ~ n d  enlnrged. Cnlcutta: W. Newman &Cc., 
1895. Bize 134 x 8). pp. iv., 80,28,8, and 10. Prim th. Praented by the A d u .  

PEYBICAL AXD BIOLOl?ICAL BEOBBAPEY. 
='uuwST. J. &ad a. 1 (1897): 65-72. 

L s h  : s Study for Teachern. By Albert P. Bdgham. 
Wrh- 

A dmple dinommion of the phenomena of Iekea 
x ~ l o s ~ .  P W ~ L  

Periodioity of Qood and Bad 8epaona By H. C. RnsseU, B.A, am.o., etc. [Becul 
hefore the Royal Society of New South Waler, June 3, 1896.1 Bydney, 1897. 
Sire 10 x G), pp. Sg. Dicrgmm. Prersnted by the Author. 
An argument, fortifled by rtatiotiticr relating to Austdia  and India, that the 

mneral oharaoteriatiw of climate follow 8 nineteen-reerr cycle. The author given 8 
dingrun for Indii from 1778, and Anrtmlia from 1788. rhowing the alternatiom of 
good and bad yearm, and he ventmen to prolong it until the y c u  1908 for Aluhrlia, 
predioting good yeam in 1897,1898,1901, IWn, 1908, and bnd yenre for the wet. A 
table M wren of all recorded droughb in Europe and h i a  baok to the year 298 A.D. 
Oa- C u m n t a  Bu8nll. 

Current Papem, No. 2. By H. C. Bnsrell. [Read before the Royal Society of N.S. 
Wdw, September !& 1896.1 Size Cl x 6, pp. 10. Chart. 
A note in thin pgep; happily erroneous, and not Iffwting it8 mbjeot, d e n  to 

help received from " t e late Dr. Neumayer, dinotor, up to the time of hir death, of 



tbe Ydeombgicnl O k a t o r y  a t  Hambnrg." The map of bottlsdrift~ between 
Ham d K e n  Zealand reoords the d t o  of 157 reaovered float0 It M cnrioua to 
I& thrt mme of t h m  l a d e d  by the Dnndee wholen in 1892-93 appear to have 
bcn reaorered. 

Oa-IPPhy. Rnt. &ienti)Zque (4) 7 (1897) : 14-586.  fiudnn. 
h plankton marin et ler gaz de l'enn de mer. Par M. Martin Knudmn. 
00 the influenee of marine org.n*mr on the dimlred air of ma-water. 

-pay. Wbuton. 
Tbe P h ~ d c a l  Condition of the Ocean. By Captain W. J. L. Whsrbn, r.as.- 
Annual Report . . . of the Smithronian Institution . . . to July, 11894. Wmhing- 
bn, 1896. Bire @ x 6. pp. 343-358. 
Beprinted hm the Britirh Aawoiition Report for 1894. 

~ N J .  Torkr. 
Antuotica : a vanirhed Anstre1 Land. Bp Henry 0. Fork.-Annual Report . . . 
of the Smitlwmian Institution . . . to July, 1896 Warhington, 1896. Sire 94 x 8, 
pp. 297-316. 
Beprinted from the Fortnightly Reritw for 1694. -- Bneker. 

Terrdrial Magnetism. By Prof. A. W. Rucker. H.A.-Annual Be rt . . . of the 
ei thmnian Ilrtitution . . . to July, 18% W-hington, 18%. rh x 6, pp. 
17%1mBL) - -... 

Beprinted from the British Ammiation Report fur 1894. 

NEW MAPS. 
By J. COLES. Map Cumtor, R.G.8. 

AECTIC BEOIOHU. 
kctlo E8ghum HrUprin. 

The Arctic Begiollh comprining the moat recent explomtionr of Robert E. Peu~, 
Ridtjof Nuuen, and F. Jackmn. By Prof. bngelo Heilprio. Drawn by J. W. 
Baa The Geographical Society of Philadelphia, 1897. 

SVlMPS. 
chnd wm&. couh. 

Twe1.e C l h  of the Ticial Stmimr nesr the Channel Inlands and Neighbo~rin~ 
, h n c h  (hat. By F. H. C!dins. Publhhed by J. D. Potter, London, 1897. 
&rcnbd by the Pd*. 
Thin atlas contsina twelve chrrtr. representing the direction of the tidal streams 

mmd the Channel iskndq and sr  far an the neighbonring eout of France. Each 
ehut reprarents the dimtion of the tide a t  any plaoe at  any hour before or after the 
time of high weter at  St. Peter's Port. and where the rate of the tide M known, its 
nbeitr M rnarted in a circle at the end of the arrow indioatbg its direction. The plan 
m rhlch the charts hare been constructed ir an e x d i n g l v  simple one, and the 
informatinn they oontain is in exact aerordance with that given in the Admiralty 
'Channel Part iii 
~ W W ~ .  -- h v .  

d o  u h e t i  riaoe May 8,1897. 
Gheh-Cmnty Y a p  (rerieed) :- 

ba~rmn, AXD W u s ~ t R a m p r h i r a ,  8 IF.~., 11 LW., &I,  16 N.w., 21) N.w., 23 x.w., 
44 s.w., 45 s.E., 27 X.E. aw., 33 aw. Landon, 11 8.a liddleacx, 10 N . r  Burmy, 
19 ra, ar I r  each. 

U-fw&Auhh Maps, r e r i d  : - 
beurn r m  W-:-Durlum. VI. 6.7.8; VUI. 11 ; XIV. 2,6; XXV. 11 ; XXVT. 

15; SXVIII. IS, 15.16; XXIS. 13; XXXII. 3.13; XXXIII. 6,7,8,0; XXXlV. 
Z3.4; XXYV. 1,2; XXSIX. 5.6.7, 8, 15; XL. 5. w, XXUI. 11,12,13, 
11.15. 16: XSLV. 4, 9: XXV. 9, 11; YXXI. 4, 8 ;  XSYII. 1.7; XXXV. 4, 7, 
10: SL. 15: XLI. 4; XLXI. 4, 12; XLV. 2. 6, 8, 11, 12; XLVI. 5, 13, 14; 
LIV.4,*; LV.11,13,14; LXII.16; LXIIL2,3,4,6,7,9,10; LXV.6; LSX. 
12,1+, 1G; LSXI. 1,3,5,6,12, 16; LXSIV. 1,9;  LXYVI. 1G; LXYVII. 15; 



LXXVIII. 3 : LXXIX. 5 : LXXXIV. 14: LXXXT. 1. Hsmphh, XXXVL. 7 : 
XLIIL 16; XLIV. 11 ; LIL 12 ; LIVA. 16; LV1.4; LVIL 8; LX. 16; LXI. 1, 
5,9: LXII. 43.4.7, 8, 10, 11; LXIIL 5. 6, 7, 9.11; LXIV. 4,6; LXV. 1,4, 
12,lS. 16: LXVII. 11 ; LXVIII. 4,8,12,14 15. Xent, IIL 9.14; VIU. 2,s. 4, 
6,7,14 15 ; XX. 1,5.10; XXXI. 12 : XLIL 2, 6,10,11, 12, 13.14 : XLIX. 10 ; 
LII. 5,9,l% 13,14, 16 ; LX. 3 ; Lm. 4; LXII. 1, 3, 4, 5, 6, 7, 9, 10 11, 14, 16. 
MUbm,  XVII. 3,s. 7.10.14, 16; XX. 12-16: XXI. 11 ; XXV. 3. ' mathum- 
krW, XLIX. 14; LIIL 16; LVI. 5.9; LVIII. &16: LC& 7,10,11,12, 13, 14, 
16: LX.2:LXLI.1,2,4.5; LXIIL 1: LXV.2, 6,lO: LXVIL 1,2,8,4,7.8; 
LXX. 13 : LXXX. 8, 13, 16 ; LXXXL 5,7 ; XCVI. 1,3,6,8,10. 8urmys =I. 
1: XV. 3, 11, 12, 15, 16: XX. 1 ; XXXL 9, 10, 11, 12, 14, 15; XXXII. 18; 
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omnot fail to be of mice  to students. 
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Tank brvim g60gnphique dr l'Armb, Pa& 
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SUB-OCEANIC CHANGES. 

Tar object of the present paper ie to draw attention to a certain class 
of geological changee which are in operetion beneath the sea0 and 
weam The evidenoae we have of ohangee which take place on the 
laud are as varied ae they are numeroue, but direatly we reach a depth 
a few fathoma below low-water mark, we find oureelvee on the boundary 
of an area represented by threequartera of the enrfaoe of thin planet, 
where i t  is d l y  enppoeed that geological chengea are extremely 
slow. AU the evidence we have relating to the abysmal level floore of 
ooeane, where d i m e n t s  aocumulate with immeanurable elowneee, and 
where 00- cablea, nnlw deetroged in consequence of eledrolytio 
d o n  or faults in insulation, remain intact for twenty or more years, 
mpporta this view. 

Directly we leave theae level plaim and approaoh enbmarine banks 
like those of Newfoundland, eubmarine ridgee like that which rum down 
the central Atlantic, the eteep elopes of the eubmarine plateau8 which 
fringe continents and islsnde even though we may be in depth  of 
2000 and even 4000 fathom of water, the evidence8 of great end mdden 
changes in the detaile a t  1-t of sub-oceanic oontonrr, grow more 
name= day by day. It in in localities like these where cables are 
broken, not in  conaeqoence of defeots inherent in themeelvee, but often 
directly in consequence of their burial beneath meeeee of materials 
which have appurently did down from neighbooring banks. On the 
inner borders of continental plateaus, which are the eubmerged por- 
tion of the continental domea, detritue accnmnlatrs by marine erosion, 
whilst near to the months of rivers sediments which have been derived 

Paper read at the R0jal Geographical Society, June 18, 1897. 
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SUB-OCEANIC CHANGES. 
By JOHN ILQLNE. F.B.8.. F.Q.S. 

THE obj& of the present paper is to draw attention to a certain clam 
uf geological ohangee which are in operation beneath the seae and 
oeeana The evidenoea we heve of changes which take place on the 
194d are (LB varid 88 they are numeroue, but directly we rarch a depth 

few fathome below low-water mark, we find onrselvelr on the boundarg 
of area mp-nted by three-qnlvtem of the surface of thh planet, 
where it ie d 1 y  e u p p d  that geologi-1 changes ue extmmely 
~ Q W .  M the evidence we have relating to the abysmal level floom of 
o m s ,  whew eedimente nocumulate with immeeanrahle alormea, and 
where ooegn cables, n n l e ~ ~  d m y e d  in omqn-rn of electrolytic 
d o n  or f a d b  in insulation, remain intact for tmnty or m m  y m ,  
px\pporte this view- 

Directly we leave them level pl* and apprach submarbe bank 
Khe t h  of Newfoundland, submarine ridges like that which rans down 
the mtral Atlantic, the steep 8Iopee of the tmbmuine pIrtea~ which 
hinge, continente and ialends even h g h  we may be in depths of 
2000 end even 4000 fathom of water, the evid- d grert and sndden 
b g e a  in the detaile at lea& of dwxeank aorPtrws grow mow 
namerow day by day. It ia in localities like tbas w h  cables are 
Mien, not in ooneegnence of defactu inherent m tbermdvea, but often 
dieetly in cmmqnence of their burial b e d  ~ ~ B U B  of materials 
wkch heve appawatly slid down from neighboaring bmks On the 
ihe t  borders of continental plateaus, which a m  tbe mbmeged por- 
&of the continental domee, detriha accumuhtrs by marine erosion, 
~bt near to the mouths of rivers eediumtm riich h e  been alerived 
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130 SUB&IC CHANGES. 

from catchment baeine of great area ere deposited to form banks and 
ridgee. Them materiala from continental areaa are aoonmnlated on 
arege which are comparatively small, eo that the rate per enperhid 
unit a t  which the land ie being lowered ie probably very much less than 
the rate at  which i t  is being raised beneath the sea. Thh mechanical 
concentration of d&& l d e  to the formation of banke which, on their 
outer faces, aa will be shown later, are subject to sudden yieldinge. 

The cansee of aub-ocaanic yieldinga in rooh and eedimenta are, 
broadly epeaking, twofold. Firet, there are bradyeeiemical aotions 
represented by ewular folding, thruat, or orush. Sadden aooelerationa 
in these movements conetitute earthquakee, which may be accompanied 
by the formation of a line of faulta and landslipe. Secondly, we look 
to eedimentation and emion end the consequent creation of unstable 
contours, which may be destroyed by sebmio aotion, faoiel sliding, 
basal crueh by overloading, or the action of enbmarine springs and ocean 
currents. If we regard Lendelipa on the land aa the final result of 
certain geologioal processee which have created instability, then those 
which occur beneath the see may be taken aa evidence of eomewhat 
aimilar activities. In  many, if not in the majority of instancee, snb- 
marine dislocation is a eliding effect resulting from overloading, whilst 
on land critical conditions are reached by activities which are sub- 
terranean. 

Submarine volcanic action, which no doubt is an important factor in 
altering sub-oceanic form, inaamuch aa attention haa often been directed 
to the eame, will only be briefly mentioned. 

The sub-oceanic phenomena to which i t  is desired to call special 
attention will be treated in the following order :- 

1. B r a d y s k i c  Action. 
Seismic and volcanic acti.vity-its frequency, cause, and effeck 

2. Sedimenlath and Erwion. 
Submarine landslides. 
Overloading with facial eliding or basal cmeh. 
Submarine epringe. 
Current effecte. 
Changes in ahallow water. 

3. Changee evidenced by Cable Intmptionr.  
4. Conelueiona. 

Importauce of a seismic survey of the world. 
For the facts relating to oable intermptione, although much h . ~  

been drawn from the publications and notificatione of & I L ~  B m a u  
International des Administrations Ti?lBgraphiqnee," I am greatly 
indebted to my friend Mr. M. H. Qray, without whose aaeistanm I 
ehould have been able to say but little ; to Mr. F. le B. Bedwell, E.N. ; to 
Mr. H. A. Saundere; and to other gentlemen and engineers connected 
with the laying of ocean cablee. 



SU&OCEAXIC CHANGES. 

S m o r  I. 

Sub-oceanic B r a d y h i c  Action. 

The existence of oceanic islande formed of stratified materiala and 
the more or leee folded strata of the continents themaelvee testify to 
the hct that upward movements have taken place in ocean bede. 
Submerged foreeta and other phenomena indicate that local linee a t  
least have been submerged. Again, when we coneider sub-oceanic, con- 
tinental, and i d r  ploteaue, or the ridges and bank- for example, 
thm whioh follow a north-mth line of coneiderable elevation down 
the mid-Atlantic-in relation to the dietribution, both past and preeent, 
of the h n a  and flora of widely separated countrim, we see that the 
h y p o b e  of a submerged Atlktie, Lemuria, Antarctica, and other 
lands, are not altogether without foundation. The h t  that r o a d  
the borders and upon the summit of hidden domes and tablelands there 
are at preeent dieplaye of aeiemio and volcanic activity, leads to the 
belief that sub-oceanic bradyeaiemic action ie yet in progreea, and we 
therefore have movement8 taking place beneath the ocean similar to 
thm which, during an historical period or even a lifetime, have been 
~~peatedly observed on copst-linea 

Distribution of Seiemic Activity.-Amongst the earlier attempta to 
produce a work showing the general distribution of seismio activity 
throughout the world is the copious oatalogne of Jacomo Antonio Buoni, 
entitled (Del Terrmrnoto Dialogo,' publiehed in Modena in 1671. Two 
hundred years later, no doubt in consequence of the unuwol seismio 
and volcanic aotivity whioh at  that time wam 80 pronounced throughout 
the world, a eeiemological reneiesance was evoked, and catalogues and 
treethee on earthquake6 become prominent featuree in. ourrent literature. 
Whilst thie WM taking p h  in the West, in the East, at  least in 
Japan, LJishin Nendaild,' or earthquake ohronologiee, were being 
published. Amongst the more important publications of this oentury 
are the voluminone catalogue8 of Alixis Perry, and the liete of Mallet, 
Fochq.and Monteesne di Ballore. Enormous as some of theae lbte 
appear, directly we compare them with those of the only country which 
for mme yearn paat bee been thoroughly eurveyed-I refer to Japan- 
their incompletener,a ie seen in the fact that they give an earthquake- 
f r e q u e ~ ~  for the whole world lees than that whioh we know to be 
true for the fraotionel portion of the =me repreeented by the Japaneee 
Empire. Tbe history of the eeiemic survey of Japan and ita ohvaoter 
are re follows. 

In 1880 the present writer, with the aeeiatance of Mr. Toehiwo 
Sakano, communicated with offioiala end others in dl the prinoipal 
t o m  of Japan, d i g  them to furnish information aa to the number 
of ehooh they usually felt per year, and at  the aame time to give, am 
far u they were able, eome acoount of the ehocka which had ooonrred 
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daring previous yeera The replies were numerons, and one oonolasion 
derived from the analyeia of the records was that in Japan there were. 
on the average, three or four shocb per day, whioh was the fquenoy  
donleted by Prof. Heim for the whole globe (Tranr. Sdr. Soc., voL iv. 
p. 30). Encouraged by them reanlta, in the following yeuu-to deter- 
mine the extent of country ahaken by e given shock d ita origin- 
bundles of podcads were eent to many towns and villapa within a 
di6tance of about 100 milea from Tokio, with a reqneat that every week 
one of them ahonld be returned with a etatement reapeoting d q u a k e a  
whiah had been felt. The result of these commnnioations showed that 
nearly all the shooks oame from the eeeboard on the eaat or north-eamt, 
and that very few originated from the mountains on the weat or math- 
we& The b a r r i d e  of poetoar& wan then extended to a point mme 
460 milen north of Tokio, and ten important stetions were furnished 
with mismographe. Am the reenlt of obmrvations extending over two 
yearn, i t  wae definitely shown that the greeter number of euthquakem 
originated on the seaboard or beneath the ocean, whilet the mountain8 
and voloanic regions were singularly free from t h w  diaturbanoea. 

The estabiiehment of t h e e  and other important r d b ,  in 1884 
led the Imperial Government of Japan to eatablieh obeerving-8btiom 
throughout the empire, or over an area of 140,000 quare m i l a  In 
1895 there were 968 of them stations, of whioh 39 had instrnmenta 

The general results which have been obtained, bearing upon the  
snbject-matter of this paper, from them various surveys are 
followa 

Earthquake+a the Origin of which are Submarine.-The d q & s  
whioh have a wbmarine origin may be divided into three g r o u p  

1. Those whioh have been felt and reoorded on land, and whioh, 
themfore. may be assumed, in the generality of w e ,  to have originated 
on a coast-line or within a few hundred milea off in the ooean. 

2. Thoae which have been recorded on chipboard out a t  ma, either 
an tremom or ae severe movements. Many of theee diatnrbancea are 
probably volcanic. 

3. Thoee which have not been felt on land, but have been distinctly 
recorded there. In thie group we find many of the earthquaken which 
shake the world. 

As illustrative of the frequency of the fimt g m p ,  1 will quote fnrm 
obeervatiom made in Japan ("On 387 Earthqnakea obeerved during 
Two Years in North Japun," by John Milne, Itanr. S&. Soc., vol. vii. 
pt. ii.). Between 1881 and 1883 in North Japan the writer found that, 
out of 419 shocks, no lese than 218 of them had originated beneath tho 
oc-. There had been 137 whioh had originated on or near the sea- 
board, and therofom some of them had been of sub-oceanic origin, whilat 
only 64 had originated inland. A large number of these earthquake8 
=me from the deep water off the mouth of the Tonegawa, the largest 



river in Japan, whioh, as it approachen the eea, croeeea the alluvial 
plain of Mueashi. 

B e a n  1885 and 1892 no leee than 8331 earthquakea were recorded 
in Japan-that is, on the average during thie period of eight yeare 
there were about one thowand ah& per year (Trtnn. S&. &., 
WL u). A glance a t  the map showing the distribution of origins of 
theae dietarbancea, shows that nearly all of them have originated 
along the eastern eeebrd,  and have been frequent near the alluvial 
pkina Between January, 1885, end December, 1888, when eeismio 
activity was in a n o d  state-that i~ to my, when there were no long 
eeriee of nfter-&ooka-2018 earthquaLee were reoorded, of whioh a t  
leaet 1034, or 50 per oent, originated beneath the aes. In Japan, 
therefore, along a &line of 1140 milea, there hna recently been a t  
k t  abont 280 submarine ehoohe per year. I n  eome yeore there have 
been 500. 

Rum a mhmio map of the world, I should eetimate that round the 
Peoific there are a t  least ten sublittoral districts where earthquake- 
hquenay may be about half that of Japan. If thie ie 8008pted ae 
probable, the wb-littoral seiemio wtivity of the Pacifio is repremnted 
by 2600 ah& per year, eome of which have been accompanied by 
nubmarine landslip and oonsepuent ohangee in the configuration of the 
ocean bed. When them latter are great, it ie assumed that ocean-wavem 
are created. If we d d e r  the eeiemio aotivity round the ooeste of the 
other OOEaIU3 and sese whioh cover our globe as being, when taken 
together, equal to that of the Pacific, then for the world, out of a 
@ble 10,000 ahooks per year, 5000 of them have their origin on the 
mbaamio continental dopes. 

To get information about the seoond group, or earthquakea whioh 
have originated far from land, we have to turn to the voluminoue 
cablognee of Perry, Mallet, Kluge, di Ballore, Fnohs, and other statin- 
tieisak Suoh extnrote have been made by Dr. Emil Rudolph in his 
papre, "Ueber Submarine Erdbeben und Eruptionen" (Bdriiqe nr* 
IfmphyriE, Bend i. and ii), who givea us an ~ooount of 333 s u k a n i o  
earthquak~~ and eruptions. Fiemuck the greater number of theme shooks 
are of volcanic origin, they will be more speoifioally referred to in the 
next meation. The distribution of these ie variow, but here and there 
they herd together, indicating localitiee where ohangee are compara- 
tively mpid. One favourite locality for eubmarine disturbances ie in the 
Equatorial Atlantic, about 20" W. long., and again at  30" W. long., near 
to St.Padss. For each of thew regions Dr. Rudolph givee abont thirty- 
seven ehwhs, in depthe of water exoeeding 1000 and 2000 tethome. 

The ohief eource of information for our laat group is, however, 
derived from the .records of horizontal pendulums. Taking a liet of 
them published in the Tranaaetionr of the SeimologMd Society, vol. 
x q  by the late Dr. E. von Rebeur-Peschwitz, out of 301 records 



obtained in twenty-seven montbe, there are only 25 which can with 
certainty be traced to their origin. Out of the 176 which remain, 
105 were almost eimultaneouely reoorded at plaow eo widely separated 
ae Potadam, Wilhelrnshaven, Streeeburg, Nicolaiew and Tokio, and 
therefore cannot be diepod of aa being due to aome accidental die- 
turbance of an inetrament, or to mall  ehooke of local origin. Each of 
them waa a dhturbence affecting a very large area, and indioah an 
initial impulse of great magnitude. What is true for the observations 
in Europe has alao been true for my own observations in Japan, and 
lrlso in the M e  of Wight, the only difference being, that in Europe the 
etatiom were from 300 to 600 miles apart, whilst in Japan and the Isle 
of Wight the etatione were ueually near to eaoh other, and never more 
than 30 miles apart. In  some inetanoea, however, earthquakes of 
unknown origins were recorded in Japan and Enrope, and it ie fair to 
aesume that in theae inetanoes the whole world had been shaken. 

One &turban08 noted by the author in Japan on June 3,1893, had 
a duration of five and a half houra. It wae also recorded in Birmingham, 
Stramburg, and Nicolaiew, at which latter plaoe the duration of motion 
extended over eleven honrs. Amongst nnfelt earthquakes, both for 
magnitude and duration, i t  exceeded all that have yet been recorded. 

Beoanse the charooter of the unfelt movemente, the origin of whioh 
oannot be traoed, ie identicel with the cheraoter of those which have 
been traoed to earthquakes originating a t  great dietanow, i t  is, for 
the present at least, aeeumed that the oaum of the former ie eimilnr to 
the o a m  of the latter. If thie ia the caee, the only place towarde 
which we oan turn to find the origin of the former appears to be beneath 
our OOBBILB, and when they are of a Mgnitude approaahing that of 
June 8, their origins must have been very far from land, otherwise a 
mnaible ahaking would have been obeerved npon the nesreet ehoms. 

If we take the three olassea of records to whioh we have referred 
in amjunction, the conolueion to whioh they point ie not eimply that  
the submarine evidence8 of eeismicity are more numeroue than those 
on land, but ahso that they are very muoh more intenea 

The Character of Submarine Seismic Districts.-If we omupare 
together the ahsraoters of the distriota where earthquakes of wbmarine 
origin are frequent with thoee where they are practioally unknown, 
the differenow are etriking. I n  the former the land, an shown on the 
maboard, usually consista of strata which are gedogioally new; it 
exhibits evidences of reoent elevation, aome of whioh oan be h o d  to 
hiatorid timee, whilst ita average dope from the mountains in the 
interior down beneath the ocean is, over a considerable dietkca, relatively 
very eteep* The unit of distance over which each slopee have been 

See note npon the Geographical Dintribntion of Vdanaea," by J. Mil-. 
Qdug id  Maganme, April, 1889. Also "Address to the Geological Section," by Prof. 
0. Lapworth, LL.D., I.B.R. Brit. Am. &lwrtr, 18i*2. 
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measured ie taken a t  2O, or 120 geographioal milee. The following are 
few examplee of euch elopes :- 

Weat C ! .  &nth bmerios. near Adonoegae 
The Karils from Unp . . . . . . . . . . . .  
Japan, rest coast of Nippon . . . . . . . . .  
&ndwioh islsndo northrards . . . . . . . . .  
Anatralia gemexally . . . . . . . . . . . .  
Bootknd from Ben Nevir . . . . . . . . .  
Ikoth Norway . . . . . . . . . . . . . . .  
South America, &wards . . . . . . . . .  

... 1 in 20'2 
... 1 in 22.1 Seimic 

1 in 30.4 dirtricts. ... 
... l in 23'5 

1 inDl  ... 

1 in 243 

... 
I 

1 in 158 Non-eeismic 
... 1 in 73 dietricte. 
... I 

The conclusion derived from thia is, that if we find alopee of con- 
sidemble length extending downwarde beneath the ooeen abeper then 
1 in 35, at  mch p h  gabmarine eerthquekes, with their acaompany- 
ing Ids l ip s ,  may be expeded. On the summit of them alopw, 
whether they terminate in a plateau or as a range of mountains, 
voloanio action is frequent, whilst the earthquaken originate on the 
lower portione of the fsoe and barn of these declivities. 

Beimnic Strain, Deformation, Thmet, and huh.--We assume that 
the oontonrs referred to in  the laat aeotion are d y  the mdt of 
rock-movement, and that eeismio strain, due to a tendenoy to further 
djastment, ie greatest where earthquake origina are moat frequent. 
The home of the rolauro is evidently the p h  where the rooks have 
been moat deformed, whilst that of the earthquake is a t  the baae of 
steep enbsoeanio slopes where moet deformation ia in progreea. The 
nature of the foroea in operation producing this deformation are two- 
fold. Firat, there is the horizontal thrust, so etrongly emph&.mil by 
Lapworth, which may or may not tend to inoream the height of the 
mountain mgea bounding ita line of aotion ; and, eeoondly, a factor 
dependent on gravity, whiah, acting on the aide of eubaiirial and marine 
denudations, tends to lower them. Earthquakes are for the moet part 
~pssmodia aoceleratiom in pmoeases with these charaotere. 

The &stortiom obeerved in foeeile and pebbleg the differenoe in 
thicknem of contorted streta, and theuoreep" in 0-1-minee, dl indioeta 
that great preseuree may set up movemenh in stratified mat8rialS 
~ ~ ~ r q o n d i n g  to a flow. Mr. William Barlow, in a paper on the 
"Horizontal Movements in Rooks" (Quart. Jwr. of the Geol. Soc., 
Sovember, 1888), .a evidenoe of thin, oalle attention to the contortions 
and foldinp obeerved in glacial drift produoed by a load above, the dip 
men on the face of the Grand Caiion of Colorado, end the slight elevation 
obeerved in the area swounded by aliffs known aa the " San Rafael 
8weU." Them and other appearances may be regarded se inetanoes of 
"creap" upon a large male, when materiala have been aqueezed out 
from beneath mperincumbent e h t a  

In ~tudying bradyeeiemioal movement, we usually take cognizance 
of that which is moat apparent. This is the vertical oomponent of a 
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diaplecement, whilst the horizontal movement may be entirely over- 
looked. The geotectonio structure of mauy counttien, however, shows 
us that displacements by horizontal thrust have taken place on an 
enormous soale, and it ie not unlikely that them forces, eooelerated by 
the effeota of crush, are yet in operation round the basal contourn of 
oontinental areas. Sub-oceanic earthquakes are therefore announoe- 
ments that snb-ooanio bradyseismio action is in progmm, and became 
these d is turhcee  are more numeroun round the submerged frontiers 
of continental domes and in mid-ocean than they are on land, it may 
be oonoluded that the dietortions and displeoementa due to bending, 
thrust, and crush sn, greater beneath the eea than they are npon 
continents and island& 

En%hquakee and LInddida-In addition to these bradyseismical 
effects. whioh only prohoe appreoiable ohangea in sub-ooeanic oontmr 
after the l a p  of long intervale of time, there are the effita whioh 
aooompany the a o t d  shaking, which we may w o m e  are not far 
different from thoee effita whioh we eee produced by earthquakes 
originating on land. Many earthqnakee whioh we feel, although they 
may create alarm and shatter chimneys, do not produoe any effect upon 
rocks and cl& This, however, does not preclude the ideathat d d t k g s  
of equal intenmty would not produoe effects npon submarine e l o p ,  
where, oe compared with similar slope8 on land, &tical conditions may 
more nearly approeah in oharmtar to the mechanism of the hair trigger. 
Severe eerthquakes on lend are almost always aocompanied by great 
landelidea, end mountains whioh may for ages have been green wi th  
fowet growth by the sliding away of materials on their sides, suddenly 
present the appearance of having been whitewded. The probable 
effect of aimilar shakings originating beneath the ocean in the vicinity 
of steep slopes needs no explanation. 

Another effect whioh sometimes accompanies theee disturbenoes, and 
which may have been their curnee, is the creation of a fault 60 or 150 
miles in length, by which the country on one aide of this, relatively to 
that on the other, haa been suddenly xuieed or lowered 20 to 30 feet. 
Earthquakes of this nature, if of submarine origin, would naturally 
pmduoe similar effect8 over large areas, and, if the magnitude of the 
dieplaced materials, wbether by landslides or faulting, were Large, aa 
compared with the depth of the superincumbent waters, would also give 
rise to eea-waves. 

One of the most wcent examples of effede of this description waa 
that which oomrred on June 15, 1996, off the north-east coast of Japan. 
On the evening of that day a submarine earthquake occurred in thb 
locality which was reoorded in the Isle of Wight, and, from the mag- 
nitude of the diagrams, i t  may be aeeumed that the world wee eh&n 
from pole to pole. Following this shaking, great eeccwavee e p d  over 
the North Paoifio ocean. The explanation of this phenomena M that 



the earthquake was prodnoed by fraature of the rooks, not at a point, 
but over a anmidamble length, whioh movement, being actcompanied 
by the dimplaaement of huge mamma of material, gave rim to the sea- 
rrveu The mb+aeanic contour of this l d t y ,  where the depth of 
the water inaresees at  the mte of 1000 fsthome in 26 milee until the 
400@rrthorn line of the Tuncamre Deep is reached, lenda itself to this 
s~ppoeition. The only diilimlty we esperienoe ie to eetimate the 
volume of the material whiah maet have been more or lew mddenly 
diapkoed at  these great depth to h e  produced so greet a disturben08 
on the edkoa of the ocean. It ie not likely that it wan lees than that 
of the grenteet landslide of whiah we have hbtorioal record ae having 
oacnrred upon the aurfsoe of the Eerth. 
The data we have for olrloulnting the poeition of the origin of thtme 

grecrt dieturbrrntm are nnmemae iind exaat. Our knowledge of the 
tikipstion of earthquake energy, se repraeented by its de8traativiQ 
rs it rdktee, indioatee that an earthquake whiah dielodged d- 
aient material to disturb the whole of the North Pacifio ooeen muat, at 
the very least, have originated 100 mile8 away from ~ y a k o ,  on the 
north-e~t ooast of Nippon, a t  whioh p h  a few h o w  were ahattad.  

If the meen depth of the water along the wsve-path be h, and T 
be the interval of time between the arrival of the ma-wave and the 
ribretory wave, M pointed ant by Hoplcine, the distance of the origin 
from the point where the latter obeervatione were made, may be ap- 
proximately expmamd se 

= J9h.T 

h aherta the d u e  for h is about 2000 fethoms, whilet T, as deduoed 
from acmrete reaorde of eeilrmographe and tide-gaugee, is at leeet 
twenty-one minutea 

Intmduoing thew velaee into the above equation, the dietaxice of 
the origin from the land is 180 geographioal milee. Again, if V, be 
the velocity of the vibratory wave, whiah near to an origin we h o w  to 
be about 7000 feet per seoond, and Vs be the vdoaity of the sea, whioh 
we how from meeearemente on previoae waves appmaohing thin ooaet 
to be abmt 600 feet per eeoond, then the dietanae of the origin of the 
ax& may be expreseed an 

= T-- 
Vl - v* 

Intraducing the given valuee for T, v,, and vn the required distance 
beoomee about 140 geographioal milee. 

Thin laet doulation, strangely enough, brings ne exaatly to the 
bre of the wentern boundary of the Tuscarora Deep, above which 
them is 4000 fathome of water. Thie is a place from whioh many 
earthquaken have originated, affording evidences, particularly in thin 
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inetenoe, of sudden sub-ocemio ohanges along the beeel frontier of r 
continent, the magnitude of whioh i t  is difficult to estimate. 

Submarine Volcanic Action.-If highly heated rooka saturated with 
water were the only condition necesesry for a display of volcenio 
action, such activities might be aa marked in ooean baeina aa round 
their mergina The geologid distribntion of voloanoea, however, ahown 
that before a volcanio magma cen expand and find exit on the eurfece, 
the preesum due to supennournbent strata must be relieved, which is 
apperently obtained when they are suffioiently arnmpled upwards to 
form mountain ridgee. If, therefore, we seek for volcanic action beneath 
the sea, we may expeot to find the errme along anbmerine ridges, and 
if we diecover the eame, ae we do along the oentral ridge of the 
Atlantio, fbe conclusion ie tbat dong auoh 8 ridge an upward brady- 
seismicid movement ie in progwes, and not far from the region of 
eruptiom there should be a region of earthquakee. 

In certain instances, apparently, an ie the oeee with the Aleutians 
and the Kurile, eo many eruptions have taken p h  along a submarine 
ridge that a oontinuous and almost connected chain of islande has been 
formed. On the flankn of the moet southern of the latter group reoent 
marine strata have been raiaed, which, taken in conjunction with the 
faot that hardly a year peeeee withont eome new eruption being noted, 
whilst eubmarine shooka of earthquakes are frequent, indicate% that 
Japan may in time become oonneated with Kamschatka." 

Any attempt to enumerate the variow submerine ridgee of volcanio 
activity at preeent evidenoed by them outoropa would be beyond the 
soope of the present paper. One curious form of evidenoe, indicating 
the existence of voloanic activity entirely hidden in ocean depths, is 
referred to by Mr. W. Q. Forster, in hie paper on "Earthquake Origin " 
(Tram. S&. Sm., voL xv. p. 73), from whioh we learn tbat oabk 
have, after their interruptions, been recovered from which the gutta- 
percha had been melted-probably by water a t  a high temperature. 
The cables referred to are near the Liperi inlands and between Java 
and Australia. 

Some idea of the frequency of earthquakee and volcanic &oab 
originating in the ocean may be obtained from a paper by Dr. Emil 
Bndolph. From his desoriptione, whioh are derived from the oataloguee 
of Perrey, Mallet, the archivee of the London Meteorological 0 5 ~ 8 ,  etc,  
the following table haa been drawn up :- 

North Atlantio, 1724-1886 . . . . . . . . . . . .  28 dirtorbncea. 
1843-1884 . . . . . . . . . . . . . . . . . a  40 ,, 

Cape Verde inlands, 1854-1883 . . . . . . . . . . . .  4 .. 
St. Paul's, 1845-1886 . . . . . . . . . . . . . . .  22 ,, 

See 'Notee on the Karil Llandn,' by Captain H. J. Snow, F.B.G.B., published by 
the Boyd Qeographioal b i e t y .  
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. . . . . . . . . . . .  &ustorial Atlantic, 1747-1878 43 dirtnrbenoee. 
Wert kdieq Iaersrd irhuda, 1839-1881j . . . . . .  17 ,. 

. . . . . . . . . . . .  8011th Atlantic, 1616-1875 10 ,, 

. . . . . . . . . . . .  W a t  Mediterranean. 1721-1865 11 ,, 

. . . . . . . . . . . .  Esrt LLediterrmean, 1820-1886 20 ,, 
. . . . . .  Gulf of Mexico and Caribbean em, 1731-1884 17 ,, . . . . . . . . . . . . . . .  Indim ooao, 1818-1883 28 ,, 

North PaciBc, east aide, 1790-1885 . . . . . . . . .  2" ,, 
. . . . . . . . .  &nth Padie, mat dde, 1687-1885 47 ,. 

N o r t h ~ c , w t u t e i d e ,  1113-1681 . . . . . . . . .  14 .. .. . . . . . . . . .  BonthP&c,weatmde,1~3-1m 10 
. . . . . . . . .  Indian uohipekgo, 1796-1883 20 ,, - 

Tr)tal . . . . . .  333 
The records generally are more frequent as we approaoh modern 

time& and, to some extent, for those eees and oceans where there have 
been the greatest number of obeervem. Dr. Rudolph regards all hie 
~ r d s  ms referring to shocks of voloanic origin, and, if they agree with 
his definition of Sebaben, which ere ehekinge originating in the ocean 
md propagated ae elestio wavea, we concur in his views. 

Sedimentation and Erosion. 

In this eeotion of the paper it is not the intention to emphasize work 
b t  brs been ahead9 published reapeding the accumnlation and erosion 
of 8edi~nents a t  the mouths of rivers and dong shore-lines, but to show 
that beeem submarine landslips are.phenome& of frequent ooourrence, 
the inference ie, that not only on the margins of ooeste, but a h  ip the 
deep ma, there are ansee in active operation whioh culminate in each 
sadden dieplacements. Landslips beneath the see will, like thoee npon 
the laud, ocmr npon the faces of steep s l o p .  One very important 
phenomenon leading to the production of the former, which differentia*, 
at hast some of them, from the latter, is that there is beneath the sea a 
grmp of landelipe whioh are probably due to the acoumulation of cedi- 
mente until s natural angle of slope is exceeded, when a faoial sliding 
h p h .  I n  other instances the yielding8 may be the reeult of a 
bosrl crush, emmion by the esoape of submarine springs or the aotion of 
m u  currentti, and also, ee we have already pointed out, to mechanical 
8hrLing pmdaoed by earthquakes. 

Uthough many illustrations might be adduced, ahowing the existence 
of mbmarine cl* whioh may suddenly yield under influenoee whioh 
a m  yielding of sediments npon slopes, the sounding-lead, when dropped 
ofl the edge of submarine banks, the steeper faces of continental plateaus, 
the m ~ ~ t h e  of grwt rivers, and dong motions of certain ooaete, oftan 
r m d  the existence of steep slopes over a distance of from one to eeverd 
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milea. Illnetrations of slopee varying between 1 in 1 or 46". and 1 in 
16 or 4", will be given when speaking of dhtricta where cablee hove 
d e r e d  fradnre. Average slopes of thie nature, if we may draw any 
inferenoe from what is seen on land, imply that the upper parb of 
such snrfecee em inclined at  a greater angle., and the lower parts a t  
a lower angle, than that which is indicated by the average. The forms 
of stability for looee materials piled up on land are fairly well known, 
but the oorrenponding form for the aame materials eooamulated beneath 
water is not known. For example, the writer's investigations, renewed 
and carried on by George F. Beaker (Amer. Jar .  Sci., ux. 283). have 
shown that the form of a volcano like Fuj i  may be expreed  by the 
equation- 

z I - - .- 

e O-e % =  - 
C 2 

2k where c = - 
r 

and y = radine of the figure; 
z = diatance of any horizontal plane from the bsae ; 
r = the specifio gravity of the material ; 
k = coefficient of resistance to o d n g .  

This logarithmio ourvature is seen to depend upon the density d 
reeietenoe to o d i n g  of the aomponent matdale, and i t  indicates that  
if we deeired to incram the height of a mountain like Fuji, to r d t  
the effect of the additional l d ,  the area of ite baee would hove to be 
inoreaaed. The mountain  ha^ reaahed a limiting form. I n  ita upper 
portion i t  hea a dope of 30°, but ee we prooeed downwards thia rapidly 
decreasee, so that at  ita barn i t  is practically aaymptotio to the plain 
from whioh it risen. Ita average dope from base to summit is about 
16". or 1 in 4, and any cam tending to increme this would be followed 
by crushing or sliding. Suah a mountain, if it were immeraeQ in water, 
where the ooefficient of friation between its oomponent park oould be 
d m & ,  might, like Graham ialand, gradually subside to form a 
shoal or bank The top of moh a bank would be rounded, but the 
upper part of ite sides we should expect to be steeper than the lower 
part. 

TO gain some idea of the angle of stability of &art slopee of material 
like aand depoeited beneath water, the following experiments were 
made :- 

On the Deposition of Band beneath Water.-Veryfine d r y d  m a  
allowed to fall from a fannel on the bottom of a large but empty 
aqaariam until it grew up aa a heap against ite aide. By plaaing r 
pi- of tracing paper on the g k ,  a traaing was taken of the oontoar 
of the mound thne formed. This wee a oone, the sidee of whioh had a 
dope of 35O. An equal volume of sand wee added to the first cone, 



which grew dightly in height, but ita tram showed sides parallel to the 
one first formed. In a similar manner a third and fourth cone wee 
formed, d the eidea of them four cones, whioh sre numbered 1, 2, 3, 
md 4, yet remained parallel (Fig. 1). After this a similar net of 
wnea wem formed in the aquarium whilst it wee med with water, 
the reunlt of whioh was that conea 5, 6, 7, and 8, were formed, eaoh of 
which, owing to the downward ourrent produced by the falling d. 
had at its apex a cupshaped crater. In one am the inner dope of one 
of these omters reaahed 29'. The outer slopes of theae con- at  their 
summite did not exceed 30°, from whioh they sloped downwarde a t  a 
continually deoreeeing angle to meet the plene from whioh they roee. 

Botrom 0fUul& 
with and without water. 

The averqp slope of these mnen was 16". The highest cone wes only 
6 inches, whilst the greatest beee wee about 1 foot 10 inohes. The depth 
of water through which aand fell in a stream to build mnes 2) inohes 
in height, wan 9 inahen. Becaum the forms of them heap of sand 
beneath water were in great meseare due to hydrodpamio adion, to 
mpe auch effecta the next ,clxperimenta were ee follows :- 
A tin m e ,  6) inches in diameter and 24 inohea in height, was 

packed with dry aand and then inverted on a glees plate. When the 
eonewaa removed, the cone of sand with a eharp apex remained standing, 
although ita mdea had a elope of 38". By very gentle tapping on the 
glaw plate the sharp apex became rounded, and the slope of the sides 
quickly fell to 33O, after which the little mound wee stable. The same 
m d  m next paoked with very wet nand, and after inveraion on the 
g b  plate, the whole waa i m m d  in water and the cover cery gmtly 
removed, and plaoed, still beneath the water, on one eida The apex 
quickly beoame rounded, and the upper part of the reedting form, aa 
obtained by a tracing, became like Fig. 2, the diameter of the bam 
inrreaaed from 64 inches to 6; inches, whilst the lower portions of 
the two sides had dopee of 40" and 33". This heap was very stablo 
even when the water was agitated, and the gleaa plate on which 
it stood o o a  be lifted without produoing any marked ohange in 
form. 

The lest experiment was to allow fine dry sand to fall through water 
as a very fine seam from a nozzle about inch in diameter, and to 
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nettle at  the bottom of a tank. The falling etream had the appearance 
of e cloud of thin smoke, and after half a day a heap aoaumulated about 
5 imhea in height. The top of t h b  heap wee rounded, and ita eides had 
llopea of 32" and 34O. The outward growth of this heap beneath its 
smoke-like olond of falling sand was by intermittent facial sliding, and 
wee very mggeative of what may happen on larger banks beneath 
the sea. 

The eame b d ,  but very dry, felling from the same funnel in air, 
elm gave a cone with sides of 34'. When it fell from a funnel with 
a +inch nozzle, this waa reduced to 30' or 31°. 

The information that can be deduced from these experiments ie 
small. Because what is true for embankmenta and large heaps of a n d  
upon the land is apparently true for heaps only e few inchea in  height, 

FIG. ~.-PY)BY OF UPPEB POBTIOm OF A MOUND OF WET BAED BENEATH W A T E B  

we might therefore aseume that small mom& of sand depoeited beneath 
water would a t  least approximate in form to thoee of larger h e a p  
deposited under fairly eimilar conditions. If this is admitted, we then 
arrive a t  the following conclueions : - 

1. Sediments deposited under the influence of currenta acmmulate 
in slightly flatter forma than thoee of eimilar materials built up on land. 

2. Peah,  edges, and corners of loose materials, which may be f&ly 
stable on land, are beneath water, even when i t  ia etill, quite unstable 
and quiokly become rounded. 

3. A mound or bank, when thus rounded, is very stable even under 
the influence of strong currents, but the unstable form may be quickly 
reproduced by the acoumulation of new sediments. 

The only inference bearing on the subject-matter of the present 
paper ia that, if by any means we know that sub-oceanic depoeita are 
aocumulating as dopes like those we eee on land, the upper portiom of 
the same are from time to time unstable, and facial eliding may be 
expected. 

Landelipe by Overloading and Facial Shear.-One form of submerine 
landslip which may be considered'ia that which may be found on t h e  
submerged feces of e delta. When a river enters an ocean because its 
channel is suddenly widened, and i t  comes in oontact with the relotivdy 
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still water, its relocity ia suddenly oheoked, and the bulk of its sediments 
are depoeited to form a bar or submarine extension of a deltm or a kc&. 
In the latter caae the line of the river channel is continued beneath the 
q and to the right and left of this submarine banks are formed. 
Such banks will have their steeper sides facing the ohannel, while 
as their boundaries grow upwords we know that in some instances 
they have aeanmed a gully-like form. When we compare the large 
catchment aream from which uertain rivere derive their sediments 
with the comparatively d area8 on which the bulk of thaw are 
depoeited, it ia not astonishing that these deposite have a rapid growth. 
Farther than this, beoanse these ammulatione are formed of loose 
matariala collected together under the influence of gravity, and where 
we have cnrrents, nnder the iduence of hydrodynamic aotion, it aeems 
reaeonable to suppose that the r e d t i n g  oontoure, am shown on the 
facea of banks, in  many instanoee a t  least, represent forms which have 
reached a limit of stability. If, therefore, such h * i n s  natural s l o p  
hrre an existence, whether they are more or lese stable than those of 
similar materiala formed on land, it would seem that the bankn they 
represent might from time to time be subject to sudden modification 
due to the ~l id ing  of meeaee of material on their feoes, mch sliding8 
being produced by a facial shear by overloading or an incresse in the 
q l e a  of stability by the wearing aotion of currente. Spasmodic 
yielding8 of thia character would, for example, be moat frequent when 
ri~em were bringing down the largest quantities of eediment, or at  
timee when ourrenta on a ooeet alter in direation and intensity, and 
what ia true for the yielding of a delta face would also be true for 
Jieldings of materials accumnlating on a submarine bank. 

Yielding of Sedimentary Materials by h e a l  Craeh.-Kot only may 
h l w  yield by sliding on their foces, but when they are of great height 
it aeema poeeible that the materials forming their lower portions may 
be caused to yield horizontally under the influence of the load which 
lies above them; in short, what has been assumed as true for rock 
masea nnder almmt continsntal pressure is probably true for looee 
matmiah. 

Example of approximations to these oonditiona are illustrated, as we 
have already pointed out, in the form of any volcano which haa been 
built up by the ~ u m a l a t i o n  of ash around a central orifice. 

Bubmsrine Springe.-Another muse tending to disturb, not simply 
the faces of delta formrrtions, but the accumulations of loose materials 
covering the steeper slopes fringing the submarine plain which bouuds 
most continenb, is the not altogether hypothetical assumption of the 
exiatenoe of submarine springe, which in some instances at  least are of 
~ k e d  magnitude. 

Striking illustrations of underground streams are to be met with in 
many countries, whilst the existence of their equivalent may be infemd 
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from the copioue flow of water from certain artesian bore-holes. One 
claw of arteaian b o w  to which attention may be direoted ere thoee in 
alluvial plains parallel and near to rivers. Examplee of these exiet a t  
I t a h h i  near Tokio, in Oaaka, apparently a t  Christchurch in New 
Zealand, and a t  other places. The phenomenon a t  the former of these 
placee, where from ehallow holes water guehee up copiously, eeema beet 
explained by the aaeumption that it coma from an ancient river-couwe 
roughly parallel with the adjacent river on the eurface, and therefore 
deriving ita head from the slope of an ancient valley of denudation, a d  
not from the synolinal form of folded etrata. Whatever may be the 
explanation of a s e a m  p r a c t i d y  beneath a stream, the faot remains 
that there are in the plaoea cited, and possibly in very many othew. very 
large bodiea of subterranean water flowing eeawarde. 

In  Tokio, beyond the mouth of the Sutnida, an indication of the 
escspe of this or other subterranean etresms may be inferred, becauee in 
the bay we find at least two fresh-water epringe. 

Another indication that enormoue quantities of freah water emape 
beneath the sea ie found in the faot that, when we compare the rainfall 
in the catchment basin of a river with the quantity i t  diecharges, after 
making due allowance for evaporation, the balance which remaine and 
only to be accounted for by absorption ie sometimes large. 

From the .experiments of Dr. Gilbert, P.B.~,  which were for many 
yeara carried out a t  Rothametead, St. Alhans, with 8ir Jamee Laws, 
the percolation through loam with a subsoil of clay, both mixed with 
flints, although thia doe8 not bear a fixed relation to the rainfall, may 
be roughly taken at  50 per cent. of the same. 

Robert L. Jack, F.G.s., in a report on "Artesian Water in the Weetern 
Interior of Queenslend" (Geological Suwey BtrUstin, No. 1 : Bri~bane. 
1893), attribatea ite existence in a large measure aa being due to the 
absorbent properties of a certain eeria of armdstones, which he d l e  
the bibulous Blytheedale brayetonee. From them be&, becauae they 
probably crop out beneath the sea, there is likely to be eubmarine 
leakage. As evidence of this Pmf. David in  quoted, who d d b e a  
powerful eprings at  Port Madonell, a little d h c e  off shore. Again, 
Mr. G. 8. G S t h  aaya that 6r along the eonth coeet of Australia, between 
Warmamboo1 and the Murray mouth, the sea literally bubbles up with 
fresh water." These artesian beds, Mr. E. F. Pittman =ye, probvbly 
extend beneath the Lower Eocene to the north-west part of Viotoria 
and part of South Australia to the Coorong. where he believes freeh 
water escapea from the beach. 

Whether the particular beds do or do not crop out beneath the sea, 
a striking fact connected with Australian rivere, as pointed out by l&. 
H. C. Ru~sell, F.RS., ia that, whilst the Darling only diesbarpes 1+ per 
cent. of the rainfall on its basin, the Murray discharges 25 per mt. 
The drainage area of these two ricers being under very similar c b t i o  



d i t i o -  the oonclusion is that in the former beain a large quantity 
of water ie oontinually disappearing underground by abeorption. 

Without attempting to multiply exemples which show that fresh 
w~ter from the land escapes beneath eea-level, from what we know about 
ninfall, ita evaporation and absorption, and the geotectonic conditione 
governing the flow of underground wetere, that much of this escapes 
beneath the see on the fringes of plateaus surrounding oontinents and 
blonde. is apparently a lepritimata hypotheeie. Granting this, then it 
would seem that depoeita colleoting around and above the submarine 
exits may from time to time be d e n l y  loosened and a landslip o m r .  
At h n  placea where there is a seasonal veriation in the escape of 
moh waters, these ooomencee would be periodical. Examplee of sub- 
marine landslips, which are moet frequent a t  particular eeseons in deep 
water off the mouths of great riven, wil l  be given in the seation relating 
to cable Fmcturea 

Ocean Currents.-The la& ansee which may produce submarine 
dialocatione to which we desire to draw attention are fluctuatione in 
direation and intensity of ooean onrrents. It is U c u l t  to say to what 
depth the effect of ocean currenta are a t  various eeasons perceptible, but 
many of them, like the Kuro Siwo of the Paoific, are veet bodies of water 
the flnctnations in the flow of which, as exhibited on the surface, are 
verygreat. The extent to whioh this latter body of water varies in the 
distanoe to which it may be perceptible between winter and summer, is 
roughly some 600 milea Mr. Alan Owston, of Yokohama, a deep-eea 
yachbman, tells me that a few days before the disaster of June 15,1806, 
when North-Eastern Japan WM inundated with sea-wavea and some 
27,0001ivea were lost, there wee strongevidence that thin current had been 
p d e d  well in towads the ooaat. The schooner A-a, whilst proceed- 
ing muthwarde, had to work so close in shore thet a t  night they anchored. 

Profeamrn Ijima and Mitaukuri, in Mr. Owston's yacht the Golden 
&d, whilst dredging during the summer of 1886, oould do but little 
hpea work in Sagami bay, owing to the unusual inaet of the Kuro 
Siwo, which the Misaki fiehermen on the adjoining coeet ray happen6 
about once every six years. An indirect evidence of what seems to have 
been a fact wae that the ineet of the current killed the wind. Aa 
eridence of thia, Mr. Owston tells me that he has often obeerved steamers 
pdng out of Yokohama bay with their smoke, under the influenoe of a 
wmd breeze, blowing right ahead. Outaide the bay, where they 
meet a 3-knot current, the wind ham failed, and the smoke haa been 
upright or left behind. Although a ourrent may kill a wind possibly 
by influencing the atmosphere above i t  in a contrary direction, there is 
no doubt that wind piles up water and creates an unusual flow in itn 
&-on, to return more or less rapidly when the wind has oeased. 

Asearning, then, that in these end other manners there are great 
seslonrl and erratic changes in mean currents, i t  does not seem improbable 
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that these may affect submarine banks, and possibly even oliffi, and 
disturb the ieostasy of submerged mat.ri.le along coaeb Examples 
where submarine subeidenaee have accompanied or followed heavy galee 
will be given in Seotion IIL 

Submarine Changes in Shallow Water.-Any attempt to give s 
detailed account of changes whioh take place in oompratively &allow 
water ie somewhat outaide the mpe of this paper, but that eaoh ohanges 
have an existence there seems to be little room for doubt. In the die- 
cussion of a paper on " Littoral Drift" by W. H. Wheeler, X.IEIBT.C.E 

(Proe. Id. c.E., NO. 2934, voL cuv.), we learn, on the authority of Bear- 
Admiral Wharton, P.B.s., that on the Yarmouth Boads where ten yeam 
ago there were deep channela there are now banks. The same ie true 
for the Dome, whilet the Goodwin sand8 are different to what they were 
one hundred yeare ago, end all these change0 have taken pleoe beneath 
low-water mark. The late Sir John Coode, going down in a diving-dress, 
had seen the shingle on Cheeil bank moving a t  a depth of 10 fathoma 

From the Proaedings of the Institute of hhgineera, vol. xix. p. 670, 
we learn that chalk ballad thrown overboard 7 to 10 milee off ahore 
in  10 fathoms of water has been brought whore by galea in large 
quantity. Another evidence of movement of materiala beneath low- 
water mark i$ the fact that particlee of rock left by blasting have been 
brought up by moderate eeaa from depths of 30 feet. No doubt observa- 
tions with them charactera might be greatly multiplied, with the result 
of showing that the beds of certain ehellow ~eae, by the slow movement 
of fine materials, are gradually changing in their contonre. 

Whet hae been done in the preceding section ia to show, as the result 
of direct observation, that submarine seismic and volcanic activities are 
strikingly great, the former even exceeding that which takw plaoe on 
land. From thia i t  is inferred that mbmarine lradyseiemic aotion ia 
great. The facte which have been given relating to sedimentation and 
erosion and consequent dielocation taking plaoe beneath the sea are few 
in number, but i t  is pointed out that there are very strong reasone for 
enpposing their existence. In the next motion it will be shown that 
these reasone for the existence of dislocations are substantiated by many 
obeervatiom. 

(To be continued.) 

EXPLORATIONS IN THE COUNTRY WEST OF LAKE N Y B A . "  
By R I. MONEY end Dr. 8. EELLETT SMITH. 

IN the spring of 1895, an expedition left England for the purpose of 
examining and exploring certain territoriw of the British South Afrioe 
Company north of the Zambezi. Command was held by the lab Dr. 

Map, p 436. For country beyond the limils of map, aee rol r. p e88 ol the 
Ccogmphiml JournaI. 

. . 
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J. A. Moloney, formerly of the Staim expedition' to &tangaland, and 
there aaoompanied him nine white men, including in their number a 
muveyor, e geologi~t, a eurgeon, and praepedora. Disembarking a t  
Chinde, on the Enat Afiiorrn o a t ,  and pmoedng  up the now well- 
h o r n  8hire river route, the expedition landed a t  Bendawe, on the 
we& shore of Lake Nyaea. Here preptuatiom were a t  once com- 
menoed for the inland maroh. 

The difficultitm and troubles attending the formation of a large 
camvan are many, even under the happieat circumetenoea. At Bandawe 
they mre increcraed tenfold, partly by the charooter of the nativee, but 
chiefly by the fact that the laksehore people in this district have been 

raided and split up by the Ngoni in yeara past, that there remains 
no great chief from whom one can engage a neceaaq number of 
&ere. Calico failed to charm, for those willing to work refneed the 
rislrs of the march, knowing that they are always welcome at  the coffee 
phtations in the Shire highlands. The men who offered themaelvee 
mald only engage aa eoldiera, so that ultimately we were obliged to 
wnd a small advonoe party into the interior for the purpoee of mking.  
d e m  on the Ngoni plateau. In  the mean time, we bueied oureelves 
with arrangement of loads and all neoeegary duties preparatory to a 
march. Not the leaat of theee was the matter of drilling "aekari." 
The average black of thege parts is incapable of conoentrating his atten- 
tion upon any one thing for more than a few conseoutive minutes ; his 
train of continued thought is remarkable for ite brevity ; hie memory 
oonoerning those things which the white man would have him remember 
is that of a little child; his facultiee are hard tried before they oan 
fully p e p  the mbtle difference between " right turn " and " left turn ; " 
he has a firmly rooted idea that " medicine " is a t  the back of all good 
shooting, and trnste, in his preliminary stages, rather to the efficaoy 
of an elephant-hair plaited amund the stock of hie rille than to hie 
own great physioal advantage of fine sight. On the other hand, he i a  
imitative to a degree, and manipulates his rifle well as long as hia 
instructor exemplifi8~ the intricacies of drill before him. Though he 
know not that i t  is a law, the p t  law of nature, " kill and be killed," 
thoroughly imbue8 him, ooneequently his "bpnduk" reoeives an 
amount of core and solicitude whioh betokens a conviotion of its pos- 
ribilitiea Fighting and all that appertain8 thereto vitally interest 
him. He pradisee under the superintendence of a sharper-witted 
fellow-ranker until the impreaaions of words of command take on 
mme permanence. F i n d y ,  he is a fatalist, and a t  his best makea a 
goOa aoldier. 

In a little time carriera began trooping down from the highland, 
not before we were anxiom for them, for one always beam in mind the 
~mmenoeunent of the rainy season. They were inexperienced, so the 
lords were limited as a rule to fifty pounds. This they could manage, 
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and the only thinge 'that really cauaed trouble were the Maxim guns 
and a collapsible boat: 

The country we were about to enter may be roughly described as a 
great plain, etretohing away in continuity with the Tenganyika plateau 
in the north, Mling with a gentle dope west and math to the Loangwa 
and Zambezi rivers respectively, end preeenting t o w d s  Lake Nyasa 
a hilly eecarpment, gradually deolining with the emthward grade of 
the land, ao that opposite Bendawe the summit is 5670 feet above sea- 
level, while a degree aouth of this it ie 4127 feet. 

Tho road from Bendawe to Hora rune for eome dietanax through 
the level lake fringe, p d n g  many villages and interseoting great 
gardens of oaeeeva It then elrirts the foot of the hills for a little 
distance before diving into them at right angles. Here oommenced the 
stiff part of the mamh. The nstive path ia alweys tortnone, end there 
wae any amount of oollar work " aa we breaeted aacenta, verying the 
seemingly eternal climb with a plunge aoroaa a valley now and then, 
the descent to which demanded "brakee hard down" So on for 30 
milee of difficult country. Watercoureee we p a d  in plenty, moat of 
tbem dry. The Bin ,  Kakewa, and Luweya rivere, entering Lake 
Nyaaa, were welcome camping-grounda, the two latter being h e  
perennial streams, flowing through scenery aa pictuweque aa one could 
deeire. The hille are clad with fomt  practicmlly untoaohed by hand 
of man, and for thia reaeon, perhaps, owing to the want of thinning, the 
trees, except along the river-bmh, do not grow to any great size- 
White quartz abounds. We were intereeted in the disooverg of a 
rough emthenware pipe, in form like an agricultural drain-pipe, and of 
similar pattern to thoee which we afterwards came acrom, forming part 
of the native iron-~melting furnaoes in the south. No other evidenoe 
of iron-working in thia immediate neighbornhood wes enoountered. 
Perhaps still more interesting w e  the finding of a cruoible and 
Marlin atone, similar to those oamrring near ancient gold-workings 
in Wonslend.  

The latter part of thia journey lay through a fine and pleeeing 
park-like country. Copees and wooded slopes, good sweet gnree, and 
rich surface d might delude one into thinking one's aelf a t  home again. 
It looked a perfect game country, and doubtleea had bem~ ao before the 
plague in 1892 and 1893 played havoo in the land. The first signs of 
habitation were met with in the shape of cultivated patches of mapem 
and nlopoko, carefolly walled round with e h t  fenoee as a protection 
against wild animala Later came mattered villagee; and findy, after 
a payage along the valley of the Kaeitu, the great populons plain of 
Hora, with ita huge d e n t  rock rising up some 1600 feet above the 
enmnding land. Thb  plain may be taken as 4810 feet above sea- 
level, and therefore eome 3290 feet above Nyaea The climate ie 
bracing, and free fnnn the enervating winds which eap one's energy 
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on the lake. Yeara ago the Free Chumh of Scotland founded a miasion 
station here, and the oontinued health of the present mieaionary, Mr. 
IcCallum, hie wife, and their little Eon, showe the suitability of the 
land for the white man. Cattle thrive well, ee do goata and fat-tailed 
sheep; while millet, mapera, Indian oorn, pumpkins, beans, pew, 
tomatoee, sweet potatoee and yams, ground nuts, and oaeeeva yield 
good crops, even under the primitive methods of cultivation adopted 
by the nativee. 

At Horn one faot quiokly became patent, viz. that here we had to 
deal with a people of very different stamp from thee of the lake-ahore. 
h e  their mind& like those of their lowland brethren, ran in narrow 
&lea with oarious and irrelevant tangentu, and with an ever-present 

FORT JOHNBTON. 

pemnal centre ; but their bearing bad something in it of a free native 
di i i ty which atteated the lordship of the land ; they seemed conecioue 
of race tradition and of a heritage of power. The best born of them 
were jealously observant of ceremonial end preoedence in their palavers. 
Their emotions are probably limited ; surprise and fear are certainly 
there, but the facial expression thereof is ever checked or determined 
by the d i p l o m y  of the moment. Their feelings are under strong 
control; one is even reminded of the ni l  admirari stage of university 
rtudentdom, all which was a oontrast to and relief from the chattering 
and childiehly excitable natures of the lake shore. Twice only did we 
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see great ohieb outrnge fonn " by being t a h n  off their guard. The 
first time was when a mad dog invaded our Hora camp, on which 
ocoaaion M'zuka-znka, of the blood royal, sorambled incontinently from 
the ground to the summit of a pile of provieion caees at the firat mund 
of alarm. Afterwards he deecended more slowly, explained hia haste by 
hiR knowledge of the consequences of a bite from suah an animal, and 
finiehed by taking snuff with an extra curve of the wrist and tapering 
of bgere. The seoond time was at our little fort; of this anon. 

The Ngoni, with whom we are now in touch, are the dominant 
power in the whole of that lend between Lake Nyaee and the Loengwa 
river. Since the traok of our expedition lay in thie country, a rknrd 
of their known hidory may be useful to the better underatanding of 
their oharactaristics end onetome. I n  this we maet aoknowledge great 
help from Dr. Elmalie's writings, and especially from the permod 
accounts of Mr. McCallum and Dr. Laws. 

The Ngoni, i t  aeems, were originally known as the Hlongwa, and in- 
habited the Tngela and Umpiei dietriotm of Natal. Here they became 
subject to Chaka, who allowed them, however, to retain their own chief 
Zwangendabe Chakda rule, never of the gentlent, ultimately became 
eo serere as to be unbearable, and consequently we 6nd that the  
Hlongwa, probably in the second decade of the preeent oentnry, fled 
from their country and struck north, under Zwangendaba, to seek a new 
home. At about the same time fled a h  M d i k a t a i  with his Matabele, 
and took a similar direotion. Whether the two tribes met or not ie a 
matter of doubt. Some maintain that they fought together for the good 
land whioh the Matabele now inhabit. Certainly a moat tough battle 
took place years ago between natives muth of Zambezi, and, to help the 
point, on one oaoaaion when Jingojani, an old indnna now with Mpeseni, 
visited ns a t  the fort, we asked him of Moselikatsi. The old man looked 
surprieed, end answered in some excitement- 

"Maeelikatai ! Speak not to me of Moaelikatsi. He killed my 
people. To me M o d h t a i  ie dad.'' 

All thie in  the Zulu tongue and perfeatly intelligible to our Zulu 
interpretera. Thie would, of course, corroborate the struggle of the 
tribee; but i t  ie j u t  pomible that Jingnjani, who wrrs afterwards reticent 
on the subject, may have had in mind eome ~ooount of Moeelikatai's 
doings when under Chaka's rale. Be t h b  a~ it may, the Hloogwe 
d the Zambezi under Zwanpndaba, near where Znmbo now stende, 
on June 16,1825. As they cmeeed " the sun died in the middle of the 
back of the heavens, and the day was finished." Suoh memoriea are 
permanent with the blscke ; they tell them to their generations. The 
coinoidence of the eclipee is certain, and our reoorda, therefore, together 
with oolleteral oircumstanoes, give us the date of their croseing. Up 
they oame through the highlands weat of Kyerca, plundering, killing, 
and slaving an Obey went, driving all before them, until they came to 
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the Fip oountry mth-east of Tanganyike. Here they settled for a 
time, and here Zwangendaba died. 

The manner of his death is told by hia people with all the simple 
and dramatic foroe of their epeeoh. 

"Zwangendaba lay eiok in hie hut. Broad him were hie sons and 
the indunas, and he roee up from where he lay and named h~t&ro, his 
con, ohief after him. Then he edd to tbem that he, Zwangendaba, had 
never seen the white man, but that they would, and when the white 
man oeme they were to be friendly to him. And then Zwangendaba 
became himself like the colonr of a white man, and fell down, and his 
spirit went to the hilltop of the Fipa." 

LAKE NYAU, PROM BANDAWE. 

All which, being interpreted, means probably that Zwangendaba 
died aynoopted, taking on the peouliar ashen-grey colour that such a 
amdition produces in the light-toned blaok, and gave utterance to the 
peoaliar propheoy of the white mange coming which has been spoken 
BO many times in Africa by chiefe who have never thernaelvea beheld a 
white man. 

After Zwangendaba's death oame internal dieeension. Mtwaro was a 
weakling, and, oonaoiona of it, resigned the power to hie brother Mombera, 
who, etrong even in hia youth, could yet not control the other sons 
royal nor the more powerful of his father's indunae. Some of the 
people el&ed to oontinue the northward journey. All communioation 
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between them and the parent stook is now cut off. I n  1891 they were 
living to the eouth of Victoria Nyanza, end offered a temporary reeiet- 
ence to Lieutenant von Siegl, when that officer prooeeded to ooanpy 
Taborah. Stairs, in hie expedition to Katangaland, saw some of them 
a t  this latter place. They were called Wangoni," and desaribed a s  
"bearing on their head buebiee like those of our Foot Ouarde, but made 
of feathere insteed of bearskin. Their arms consisted of three h e a ~  
spears aud a ahield of buffalo hide. . . . " A like speotaole to h w e  
omelves oame acroaa a t  Hora and in Mpeeeni's oountry. The main 
body followed Mombere and hie brothens southward to the land whioh 
they now occupy, and were subsequently joined by a moiety which had 
oontinued for a little time in the Fipa district under Yperembe. Thas 
was founded the Ngoni kingdom round about Hora. 

A second period of diarnption led to the migration of a large portion 
of the tribe towarb the headwatem of the Tembwe, Sandile, Mkumbwa, 
and neighbouring tributariee of the Lormgwe, where they are now 
firmly established under the rule of Mpeseni. At the same time a 
further number followed the headman Chiwere to the hill diatriot 
south-weet from Kotakota. Few, if any, of Zwangendaba's people are 
to be found eleewhere, although the followers of the late Cheknee, in 
the country south of Nyaaa and weet of the main waterway, took the 
same tribal name. 

The change of name in the original tribe is to be noted. At firat 
the Hlongwa, with the clan designation " Pakati," they now cell them- 
eelvea Ngoni, with the clan name " JeriSy-the latter taken from a 
tribe enslaved in the Fipa district, upon whom they impressed their 
own name of Pakati. The clan name " Jeri " is need at  the preeent 
day by all thorn of Mombera's people who boast the blood rojal. T h e  
l'umbuka and Nyanja people knew them a h  aa Mazitu and Maviti, 
both names indicative of thoee roving, predatory habita which were 
only too palpable to their neighboure. 

Such in brief ia the early hietory of the Ngoni. The evidences o f  
their Zulu origin are indisputable-their appearance and bearing ; their 
traditions and enperstitions ; their speech, modified a little by oontact 
with other tribee, and with some of the clicks" gone, but still un- 
doubtedly Zulu ; their oustoms and habita of life ; their prominence in 
warfare; their idea of building up a powerful tribe by bringing 
the people around into a state of domestic slavery, and training up as 
warriors the mout promising of the young men. 

Preeent politics at Hora are in a state of some uncertainty, owing t o  
the leak of a paramount chief. Mtwaro died seven yeara ago from 
what was probably tuberculoeie of the knee-joint. I n  coneequence of 
his death, the few white men connected with the miseion work in the 
muntry ran a peculiar riek, although a t  the time they knew i t  not. 
IVitchcraft was suspected, and an ordeal by mwrue or mtau ordained. 
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This mane the drinking of a decoction of bark containing aotive 
principles akin to those of etrophanthna, and which reenlts either in 
vomiting or death. People may be repwaented at  an o r d d  by animals, 
to whom the drug ia adminietered in pellets; thue, a t  the trial in 
question, RfcCallum wae preaent in the ahape of a fowl, which had been 
begged from him aa a gift, and other whitee were there aa dogs and 
goate. Tho results are probably largely under the control of the corn- 
poundera of munw, who, by doeage or admixture with an emetio root, 

NATIVE IRON-BYELTlXQ N R N A C %  

am regulate the action of the poieon. The burden of Mtwaro'a death 
WM finally laid a t  the door of an inoffeneive old native whom oon- 
demnation involved no further ieenee. 

Xombera died in 1891 from apoplexy, leaving eons who wen, then 
mere chilhn. Since that time affairs have been controlled by a ooonoil, 
at thebed of which ia Egonorno, the chief of the late king'e indnnae. 
A fine old man lie ia, well over 6 feet in height, and erect despite his 
age. Hia life mnet indeecl have been a atrange and adventurous one. 
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A mere aommoner, raiuing h i m d  to the position of leader of Mombeds 
foroea, and holding now the moet influential p i t i o n  among a people 
jealous of their rights and respecting rank to the f d ,  can only be 8 

men of diplomeoy and skill. Hie demeanour, hie oretorical deliverenoea 
to thome uonnd him, which, not nnderntood by those of ae who had the 
la& to hear him, nevertheless impressed ae by their sound and geetnre ; 
the evident deferen06 paid to him, by even hie superiors in blood, show 
all this. The time is now ripe, however, for the ohocming of e new ahief 
from Yombem's sons, and during our stay a t  Hora, a meeting, the third 
of ita kind, wse held for this purpose. The individual inter& of 
Mombera's surviving brothers, who objeot to being ruled by a young 
nephew, oombined with Ngonomo's greep of power, rendered the whole 
thing a fiseco ; and there are good ground0 for believing that the latter 
used the fact of our preeenoe ae a powerful argument for the purpoee of 
prolonging hie regency. He refoeed to visit our camp while the mnin 
body waa there, although he had been moet friendly to our advance 
party and had entertained them a t  hie kraal ; and subeeqbently, when 
the main body had left, aame in end hobnobbed with the rear-guard. 
We could never bring him further than a promise-a promiee al-ya 
evaded by an excum. One day he wee siok, another he had gone on 8 

journey to worship a t  the grave of his fathem, and yet again he pro- 
fessed to have taken umbrage a t  one of hie sons having been challenged 
by a aentry. Thus he went to the counoil with a free hand, excited his 
hearera by declaring that our preeenoe meant war with whioh a young 
ohief could not kpe, and ended up by a dance a t  his kraal in which the 
speara were shaken in the direction of our camp. Poesibly he waa just 
aa aeeiduona afterwards in oooling the heated blood. 

Six months later, alter the Mwaai attaok, he showed some respeot 
for the demands of the Administration by refusing sanctuary to the 
fugitive Chibisa; and, at  the eame time, meaaages in a friendly tone 
were transmitted through the Administration memagera by M'mka- 
zuke and others of the Jeri. 

I t  waa our intention, upon leaving Hora, to throw out a wing from 
the expedition, which, travelling light, &odd prooeed direotly to the 
Loangwa, then cross that river and oontinue down its further bank to 
rejoin the main oolumn towards the south of the plateau. Unfortunately, 
this effort proved abortive. I n  three days our men reached Kesembi's 
villsgee on the upper branches of the Buknru, and that ohieftaineee 
amured them repeatedly that the next water towards the west a t  this 
particular eeaeon wee distant a fnll five days' march. The look of the 
country, a long gentle rise away from the river to the horizon, wee 
cox&rmatory of the report. Carriers firmly refused to prooeed under 
any inducement whatever, and the project wee therefore reluotantly 
absndoned. 

The caravan now turned eouth, marching in three bodies by different ' 
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routes to Kasungo. Signal h on hills by night ehowed that Ngonomo 
watched our exit from the oountry. One of us who retraced his s t e p  
after three days' journey, found all outlying villages cloaed, and met e 
small party of young warriors in all their panoply, who, however, were 
passive. Bnmour had it that concerted action had been arranged 
between Ngonomo and the Kaenngu chief; but the native tale aa ueuel 
bore ita huge diecount, and we p a d  unmolested. Probably it was all 
a little eot played to the gallery as the last scene in Ngonomo'a artful 
dram 

Leaving the immediate plain of Hora, the conntry became broken- 
mall hille with intersecting watemureea, with here and there p a t  

C'ABAVAN ON TEE UABCA. 

rich-looking vlejs. All the channels were now dry, tho course of the 
wet-season streams, in many caaes evidently of considerable volume, 
being represented by an occasional water-hole. This continued for two 
days, when we croeeed the Mazimba river and pawed Mosoro's. Then 
mcceeded six day0 of thickly wooded conntry. Elephant spoor was here 
seen for the first time, a herd having crossed the path but a little while 
previonely. The rate of march, forced by scaroity of possible camping- 
grounds, preoluded much lateral search ; but evidence of previous occu- 
pation existed in the shape of numerous disused iron-smelting fnrnaces, 
which all showed mgns of hasty abandonment, charcoal and calcine3 oro 
being strewn about, together with cooking-pots and grass baskets. 



156 EXPLORATIONS IN TEE COUNTRY W B T  OF LAKE NYASL 

The working of iron is oertainly the most advanced art in thie region 
of Africa The ore is mined, smelted, and fashioned by the nativea with 
great elrill. Outaide many of the villages etende the village smithy, 
merely a roof of shade boughs and green eupported by stadtea. Here 
oongregate the village p i p e ,  who justify their presenm by an occa- 
mom1 turn a t  the bellows. The tools are primitive, a rock for an anvil, 
a weighty stone for the sledge, and pi- of iron bound to wooden 
handles for the finer shaping and ornamental work The bellows coneiet 
of two goatskine, each furnished with an open mouth like a purse, and 
connected up by a piece of bamboo pipe to a narrow clay union nozzle 
about 9 inchea long. The blower site on the ground, mizen the 
mouth of eaoh skin in either hand, and raiew and lowere them alter- 
nately, firet with the mouth open and with a quiok upward stroke to 
take in the air, then with the mouth cloeed and a tremulous downward 
pmsure to force the blast. By thie rude prooese, a hot charooal fire is 
maintained, and the work turned out ia excellent for the primitive 
implements wed. Knives of gwgt utility, and which take a good 
rough cutting edge; arrowheade and speere, many of them curiously 
barbed and twisted, and some ahowing a knowledge of the value of the 
" blood-groove ; " axes for battle and for general purposes, ornamented 
with linear patterns and beaded edges, and with the bledee set at an  
acute angle to the shaft so that every ounce of power ie transmitted in  
the direction pf the blow. 

Kasungu derive0 ita name from a hill, which rears its eolitary head 
in the centre of a populous flat some 80 equare miles in area. Its 
summit we found to be 4784 feet above sea-level, whilst our camp near 
ita bam wee 3337 feet. The inhabitante of the dietriot are a mixed race, 
chiefly Wachewa, and the chief Mwasi by no means commanded our 
admiration. 

His position wea certainly not an enviable one, his territory forming 
aa it were a kind of buffer state between Mombera'e Xgoni and those 
under Mpeeeni in the m t h .  To both of these he paid tribute, and 
further complications aroee from the fact that he wan 8wayed to a great 
extent by Arab influence. At the time of our arrival he wee affording 
refuge to Saidi Mazungn, an Arab who some years ago wae guilty of 
murderous treaohery towarde white men a t  Fort Maguire. The later 
development is told in  the recount of the Nyasaland Adminiatration 
during 1896, when i t  wee fonnd necesesry to occupy hie country and to 
punish him for his mideedti. On this o d o n  he turned out an army 
computed a t  18,000 men, not a surprising number when one coneidere 
the many villages then under hie rule. 

The Haeungu people defend their villagee with a thick hedge of a 
species of euphorbia, or in some caeca with a trenoh and earthwork. 
One such, Mangwasa's by name, was a perfect labyrinth of ant-clay 
walls. In  the centre stood a high pole, on the top of which was perched 
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a very large and repulsive ape. This benet was evidently carefully fed 
md tended by the inhabitante--a strange thing, for these low-type 
BILVP~B% am, as a rule, by no mtants attentive to the well-being of un- 
pmductive animals. 

Many of Mwsei's people profese Mohammedanism, probably from 
contact with Jumbe's town and the Arab influence at  Kotakota, on Lake 
NJWL Their religious principles, however, am crude and eminently 
elastic, stretching quite beyond the teaohinge of the great sanitarian, 
who seems to be credited here with more of vioe than of virtue. A few 
s~mbole of Phallic worahip, existing in hut decoration, were interest- 
ing; but, like the opposed triangles with their containing circle, or the 

horneahoe on the stable door at  home, they were "caviare to the 
gene1 al." 

Comparing the Ngoni with the weaker tribes, such as the Wachewa 
or Wabisrr, one could not help but notice their greater manlineea. Had 
they any wiel to conceal information, then they avoided the camp; had 
they objection to our presence, then they thought of driving ue out by 
fighting. .On the other hand, Bfweei, professedly unfriendly to and 
mi=trns~ing the white man, visited ns, begged cloth from us, and finally 
rrved up poisoned milk. Whatever of courage be cmd his people aa a 
whole p o d  waa certainly of the negative type. 

Emerging from the Kseungu plain and travelling west, no mow 
natives are met with until Chenunda's kraal on the Rukusi. On the 
way thither the waterdhed ie c r o s d  at  an elevation of 3800 feet above 
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sea-level, the rivera on the east k i n g  tributary to Leke Nyaee, those 
on the west flowing into the Loangwa and Zambezi rivers. Quartz 
and granite now disappear, giving way to shale and schiet. The water- 
&ed is taken as the boundary between the British Central African 
p r o ~ t o r a t e  and the British South Afrioa Company's territory. 

Chenunda is quite an ineignifioant chief. His few villagee aeem to 
be a kind of training-ground for the young bloods of Mpeeeni's Ngoni. 
I t  WM quite a common oocurrenoe for a emall band of them, perhaps no 
more than e dozen in number and on their own initiativev to rueh a 

a t  dawn, mize whatever took their h o y ,  eeeegai oppoeera, and 
d m  off before the neighbourn oould colleot to help, with their spoil of 
women and food. The poor inhabitante seem paralyzed for the time, 
and respond with a fitful fire from their few ancient flint-locks-e 
kind of d e r e  with minimum danger. Just before our arrival a raid 
had taken place. The Ngoni left behind one of their number prisoner, 
a boy whose father had taken him out hunting." Hie captors dam not 
kill him, for well they knew the Ngoni revenge, and so they waited for 
a h y  or two until the raidern returned with their chief, and rsnsomed 
the lad with their own stolen good& Such the "blooding" of the 
youngeter ! 

Chennnda's people were on the verge of famine, all 31-fed, and 
many of them mere skeletons. Thie seemed to be the usual condition 
towards the latter end of the dry mason. Not that the land was harsh, 
bat beosnse exceeaive planting and large c rop  simply excited the 
oupidity of the Ngoni. Thus their labour wae limited to the growing of 
a b p l e  necessity. They p-d no cattle ; a few goate and fat-tailed 
sheep, with some fowls and P ~ ~ ~ O I U I ,  represented the extent of their 
live stock. 

The country here L again attractive to the prospector. Quartz reef0 
abound, frequently iron-capped and invariably running north-east and  
south-weet. Granite once more appears. 

An the dry seeeon wee ot this time well advenoed, water became 
more scaroe, and longer march- were ne-ry. The expedition now 
oonsieted of nine white men, one hundred I' aekari " (mldiem), and five 
hundred carriern. With such a large number the pace wse of course 
slow, and we were obliged on one oooaeion to travel all night to reach 
the next oamping-ground. On this march the degree of socuracy with 
wllioh the native can space time wee strikingly ahown. The tripod of a 
W m  gun had to be carried in one piece. This was a rather heavy 
load for one man, so two were told off to relieve one another a t  intervale 
of a sentry watch. They were left entirely to themaelver The firet 
change wan made a t  2 a.m.. with a cloudlese, brilliant, starry sky, within 
one minute of the two hours; the second change at  4 a.m., with a 
bright moonlight, within five minutes; tbe third change a t  6 a.m., 
with the sun's disc just appearing, within fifteen ~ninntee. Doubtleas, 
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knowledge of the position and movementeof the stars enabled the above 
accurrroy to be obtained, while the unoertain light of dawn poeeibly 
mused the greater error. The nativee mrtainly recognize some of the 
amatellations and give them names. A few of them were able to make 
diagrame on the ground of the relative positione of the component atare. 
Venus, in their language, they a l l  "the wanderer of the night." The 
moon is to them 811 important, the "birth " of a new moon being quite 
m event, and the first view thereof the signal for a great ohorns of 
dntation and rejoicing. The phases are recognized and acourately 
dcnlabd. Some maintain that the earth is ronnd, others that it ie flat, 

but all are excellent in woodoraft and are rarely in error over a compass 
pint. 

The march Erom Chennnda's to our destination at Mafuta's was 
really hard. The heat was trying even to the blacks, who were forced 
to faehion rude eandals of goatskin to protect their feet from the scoroh- 
ing of the ground. Food was scarce, the spoils of the rifle became 
luxuries, for the pee& now in the south, had swept the country, destroy- 
ing cattle, buck, and even elephants on ite resistless progress from the 
north to the Zambezi. Water was our chief auxiety ; the supply was 
very emall, and that not above anepicion of things which thirst alone 
muld disregard. Fortunately, the memory of privation is short, and 
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one can laugh now at  the recolleotion of one member, the anniversary of 
whcm natal day brought him a solitary meal of a cupful of Indian corn 
enriohed by a bony, "smelly " catfish, caught by luck in a mud-hole. 

Thirty milea down the Hoknsi brought us to Kambwire's. l'hie 
p h  is on what formerly wae the main slave route from the Lake 
Bangweolo district of Central Africa to the rmst aici Lake Nyaaa 
The energetic action of the o5oials of the British Central A f r h  
Administration has caused this to be abandoned, and whatever traffio 
may remain is now diverted chiefly into Portuguese territory. fib- 
kenya, a Portuguese half-caate, who wee the principal raider, has also 
lately died, and we may hope, therefore, that with the advent of t he  
white man the last trecee will disappear. 

Approaching the villages, we were greeted by the sound of an 
enormous warham,  made entirely of wood, carved and hollowed from a 
single trunk, and borne by two men on a shoulder pole. The ohief him- 
self, to whom advance memengens had been aent, attended to give ne 
welcome (?). He aat with hie headmen out on the plain, in the shadow 
of a great Mbawa tree. I n  this spot we eventually pitched our camp, 
and a most uncomfortable camp it waa. The wind got up each morning 
about 9 a.m., a hot sickly wind with a choking dust which effeotually 
diaperaed whatever of energy the cool of dawn had given. Often it took 
the form of a whirlwind and then ensued a very naety few minntms. 
Sand in clouds which prevented eight, a ruah of askari, and the hanging 
on to guy-ropes and end poles; afterwards, the crawling out from 
collapsed tents, eyea, eare, mouth, and noetrile choked, with the hunting 
for ecattered kit, and a mourn over the lost comforta of a smashed camp- 

beq- 
Kambwire is e slight, rather aristocratic-looking personage, with 

delicate taper hands and small feet. He smoked his pipe with quite the 
grand air, and always had a retinue of body-servants to minister to his 
wants. Looomotion wee performed on the shoulders of a sturdy elnve, 
with a once gorgeous state umbrella between his majesty and the sun. 
The cares of government aat heavily on the old man. Ypeseni's Ngoni 
were a thorn in hie side and neceeeitated perpetual vigilance. 

A feud with his neighboar Chuaula, of the Sandile rivez, might a t  one 
time have been a relief, but just then Chuaule wae having the beet of it, 
i.e. he was five women captives end a few tunks of ivory to the good, and  
Kambwire therefore invoked our aid to patch up a peace. His kraal 
wee s m n n d e d  by a mud wall some 12 to 15 feet high, loopholed and 
parapetted for at-; but the whole scheme of defence wee deficient, 
inasmwh as the wall served not only ee fortification, but also as the  
outer containing boundary of a ring of aqusre huts whom roofs - 
of most inflammable g m a  The inhabitante, chiefly W a b k ,  ~m 
mixed lot, due to slave-tradere having left behind the sick and w-k of 
their cararans. A peouliarity wee the large number of men with onb 
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one eye. It Beems that the ohief delighted to punish, and a favourite 
penalty wee the boring of eye6 with bamboo spikee or the heated blades 
of Pessgeis. 

Opportunity was taken to eend a branoh expedition down the R u h i  
river to ita 'junotion with the Loangwa river. This latter, at the time 
of our vieit, was low. 

Some idea of the volume of water, and the diffewnm between the dry 
weather end rainy eesson flow* may be gathered h m  the orosa-eeotion 
shown. When meamred on November 8, a man wuld walk earoes, and 
the water wee nowhere more than 18 inohes in depth. The banks are 
40 feet in height, and the oonntry beyond them is flooded during the 

rPiu There ie thne, taking the meeeured breadth of the river-bed, a 
volume of water of a t  l m t  44,000 equare feet in sectional area, se against 
a tridsling stream in the dry eeaeon. The adjacent land is level for 
some distanoe on either side of the river--on the east, oovered with a 
low poor scrub; on the west, more densely wooded, but with open 
glades. 

.From Kambwire'e we prooeeded to Chnaula'e, on the Sandile river. 
Thie road illustrated well the winding oourse of a native path. I n  the 
mane of one day, for example, the oolumn marched west, south, then 
north-& and finally took its proper direotion of eouth-west. 

One camp en rorrtu wae~ made at  the Mchire or Salt river, a amall 
No. IL-Ancnsr, 1897.1 M 
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etream of the purest and.brightest-looking water we saw in Afrioa. Its 
appearance was delusive; it contained in solution d t s  of high specific 
gravity, and although not entirely unpleaeent to the taste, yet i t  tended 
to incream an alwady aggravating thirst. Bubbling up from eprings 
in a sheltered coppioe, it ran a ahort couree, and then eenk into a wt 
hummocky "eponge," where travelling wee dengeronm, inaamwh mi 
apparently m d  turf formed but a thin .ornet over a &my bog. - The 
supply mnet be perenniel. Game in great variety had congregated 
hem. for the aake of water. 

Chueula b an independent Wabba chief, of mu& the same standing 
aa Kambwire, and with tmbjeota of a eimilar mixed type. He too is 
raided by Mpeeeni'e Ngoni and defends hie villages by dense thiokete 
and bamboo paliaadee. Only a emall portion of land wee ander cultiva- 
tion, just sufficient to supply the tribe with food. The same arguments 
againat extensive planting hold here aa at Chenunda's and Kambwire'e. 
At Mwesi's alone, of all the placea out of Ngoniland, waa there any food 
to spare at the end ofthe dry eeaeon, and thb for the resson that Mwaai's 
people were numerow enough tomake regiatance to raiding-parties, and 
that Mwasi had patched up a d u a  a i d i  both with Ngonomo and 
Mpeaeni. 

The Sandile river was at this time quite dry, bat water could be 
obtained by digging at a depth of 3 feet. Curiously enough, we found 
here a regular cloth industry. Cotton ie grown, spun, and woven on a 
primitive loom into a strong and serviceable d i m ,  which .is worn either 
in it6 natural grey colour or dyed to a black.. The knowledge of the 
art ie probably the fruit of Arab intercourse. The people am a whole 
were very miserable and poor. Many of them ehowed mutilation, for 
Chuaale keeps a kind of exeoution grove where justice (7) is dispeneed, 
and extremitiee lopped off for the slightest offence. Of the carriers 
recruited here, some had lost one hand and a few both. Our camp wae 
visited by a professional danoer in thb latter condition. It seems that, 
 hen danaing before Chuanle, one of hie wivea premed forward and 
obetmcted the chief'e view. This wee the offence, and the want of respect 
on the part of hi family wee visited upon him. The rnde surgery of 
the battlsaxe gave good results am far am the stump went, but the loss 
of hands under the circumetancee of life b aimply an atrooione penalty. 

From Chneula'e, while the main oolumn took its way into Mpmmi's 
country, a emall party proceeded under Lieut. Bisooe to the math and 
weet. B h r o  on the Rupande, Bendwe on the Komongeri and Momba 
on the Lumngazi we-re viaitad and their positions Gxed. The in- 
habitants thereof were friendly and hospitable, although they had 
never eeen the white man before. 

The wet segaon WM now commencing in eerneat. The Grst xain 
oame in the ehape of a premonitory shower on Octobem 6, after whioh 
the gathered clouds diepersed and we experienced inteneely hot, dry 
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weather. Screen thermometers a t  the Kambwire camp gave a temp- 
mture of 10BO. The majority of the olinical thermometers, graduated 
to 110°, were found broken by expansion of the m e m r y  ; they had 
ban stored, however, in Congo oaaes which were painted in dark 
m l m .  On November 24 came a sudden and temfio thunderatom, 
rfbr whioh the mine were more and more regular until we looked for 
r downpour w h  afternoon, lasting a8 a rule from 2 p.m. until nun- 
down So on, with the exception of a fortnight's oeseetion in the middle 
of January, until the end of April, when lighter showem betokened the 
beginning of the dry weather. The rainfall in 1895-96 was pertioularly 
beavy, as shown by the excemive flooding of the Loengwa tributaries 
md also by the greater rise in Lake Nyeae and the Shire river. 

Our approaoh to Mpeeeni'e ooantry wae made under better oircum- 
stanom than we had antioipated. Mpeaeni beam an evil repatation- 
perhapa deserved, and possibly exaggerated. Joeeph Thomson, who 
riaited him on hie return from the Bangweolo Expedition in 1890, was 
fain to get away under cover of night. Mr. Sherpe, now aoting oom- 
mimioner of the British Central Afrioa Protectorate, ale0 had an un- 
satisfactory time. Ground for alarm certainly existed in eaoh case; 
it is very doubtful, however, whether lpeeeni himaelf a t  the time gave 
my rggreMive ordere or was guilty of any manifestation of bad will 
towards the whitea We reoeived a more cordial reception. Advance 
meeeengem were deepcrtohed with a present of coloured prints, Arab 

u 2 
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S E C T I O N  OF FURNACE 

NATIVE SMELTING FURNACE (DISUSED)- 



elOh, and other things dear to the I)pvage heart; and in return 
wnt out two mb-ohiefs, who brought gifta of 00th a d  mhwp 

Qd Wd an gnidea on the way. 
When the country of the Ngoni wre e n t a d ,  it was evidmt that we 

' PLAN 
I 

were once again amoqpt an active and energetio people under a power- 
ful chief, and where life and property were seoure. We were reminded 
much of the condition of things a t  Hora: we hed again the fertile 
plains, the hill ranges, the rushing rivers, and the high veldt beloved 
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of the Ngoni Vil- lay thiak on the ground, free from the a o ~  
limib of a ditoh or p8linade, diedeining for the moat part even the 
pmteotion of a reed wind-break. The whole of the land, hillsides too, 
were ale& and prepared for the maice aropa. Oattle, sheep, and 
golrta were in plenty; but here, M elnewhere, the pea$ had left a mark 
not yet daoed. The inhabitants were most friendly, providing what 
ever additional aarriem we needed and the chiefs eeoorting ns from 
oamp to aamp. 

F U y ,  on Deaember 5, the expedition arrived at its destination- 
a small village of three kraala under the tributary ohief Matnta The 
position was good in every way-lie of kad, supply of running water, 
timber for building pnrposea, aommuni~~tion with the lakeahore by 
an eaay and direot road, and, lastly, o o m d  of the gat leeding be- 
tween the hille into the breadth of h t r a l  Ngoniland. %ins d 
swollen rivers forbede further marohing, ao here we fixed our aamp at 
an altitude of 3300 feet above sea-level and aommenoed the building 
of permanent quartera. 

Whilst thin nae proaedbg, Dr. Moloney, aaaompanied by Lieut. 
Bieooe, paid a formal visit to Xpeeeni. They were received in the 
king'e hut, end were the &st white men to be so honoured. Even than 
Mpeeeni aould not, or would not, throw off anperatition ; he refused to 
look upon the white man's face, and sat with hie baok toward8 them 
during the short palaver. Nothing of importanoe transpired, and it wpll 
reimrved for subeequent visitore from our party to learn more of the 
pemonality of this renowned chief. 

On Deamber 29, Dr. Xoloney and two others of the expedition left 
?dafnta'e for the lakcwhore. 'fiose remaining prooeeded with the aon- 
struation of the fort. A site wee chosen orowning tbe eummit of a 
gentle hill, and with due regard to watering feoilities. The dwalling- 
house was our Gret a re ,  the floor raised well above the general level 
of the enolowre; then followed askari'e quarters, hate for the  oepitwe, 
grain store, a wok-house, and, later, a watoh-tower with firing-platTom, 
giving oommand over the oountry around. Three rip sawn and a omm- 
out, matohets, rum, rpedes, and a ohieel or two, were our available toola ; 
forest treee, bambooe, graes and ant-heap olay were the materials. No 
nails or -we; everything tied together with raw-hide stripe and 

njombo " bark. 
The general plan of the fort wee diamond-ahaped, with a baation at 

eaah aaute angle for the lodgment of the Maxima. The defenoe con- 
eieted of an earthwork thrown up against pilee, and measuring 10 feet 
from the bottom of the trenoh. The trenah itself wee 5 feet deep, with 
a level bottom 6 feet wide, and a'eloping ontar wall and parapet carry- 
ing the total brecrdth to 20 feet. Bnsh was aleared away where 
n e o m  to a dimtan08 of 400 yards, all tree-stumps being left projeoting 
a foot or eo above the ground. 
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A seoond visit wre paid to Mpeseni at hie own invitation. His 
mnnem wen, oertainly not cordial, but on this oooseion he unbent so 
far aa to viait the white man's tent quite unattended and to hold a 
long convenation. He olsims to be the eldest eon of Zwangendabe, 
md ao re@ himself ea the Ngoni ohief. When aaked if Mtwaro 
were not the first-born, he gave a typical reply, As the oow to the oalf, 
rs the elephant to the mw, ao wan I, Ypweui, to Mtwaro!' 

Hie appearanoe ie not prepormming. Hie faoial type is low, and a 
m e a l  opaaity in one eye combines with a shifty light in the other to 
uxwnrtuate the natural ounning and omel look of his countenaaoe. His 
power is very real; none of his people dare a p p r d  him without 

bending the knee and g i ~ i n g  the royal salute, " Bayete." Hie a p p m h  
b mnoil ie mgnalled by a verbel trumpeter, who thundera forth his 
attribntee and titlee with all the quaint inferen088 and pardela of their 
hguage. He was more than astonished at the mention of the inoideut 
of the Zambezi eolipae. 

YOU," mid be; "how did you know that?" and, indioating a 
height with his hand, you mnet have been quite emall then-- ! " 

Coneidhg the date, we agreed that we were then very small, and 
Mpeseni h m e  probably more mnvinaed than ever that the white man 
m a  f'ull of witohoraft. For a time all went emootbly. Various indnnaa 
were ametant visitore, and brought for our nee preeents of milk, pomb6, 



168 WUIRATIONS IN TBP CODNTBY WEST OF LAKE NYASL 

pumpkins, Indian oorn, sweet polatow, fowb, fat-tailed- eheep, end ~ b ,  
so that we grew quite rich in native wenlth and revelled in the UIA- 

wonted luxury of our table. . 

B y d - b y ,  however, thiuge begsn to change. The chief men stop+ 
their visita; the native boye employed around the camp se goet- 
herds, eta, went back to their homes; a vague uneseinees began to 
spread among our own eoldiem, and all kinds of rnmoura were brought 
to our eua G d u a l l y  it waa manifest that Mpeeeni hrrd, for eome 
m n ,  taken alarm, end the explanation osme when we heard of the 
attscke upon Mloei and Mwasi by the Adminiatration. M e ,  in 
consequence, naturally thought that our premeno8 wse the prelude to 
his own destruction and began to oollect bis young men. Things 
were not improved by the faot that Chibiea, brother of M d  and 
fugitive from justice after the Kaaungu fight, being rejected at Hora, 
blrd oome for refuge to Mpeaeni'e conntry. He, of oonree, urged 
our deetructiou, and found a ready ally in Singn, Mpeeeni'e mn and 
leader of hie fighting men. Fortunately, Mpeeeni is still in the prime 
of life and vetoed Bingn'e preoipitate sohernee. 

Needlees to reoount the various a excnreions and alarma." The 
tension continued, and reached its &is upon the arrival of repreaenta- 
tives of the British South Africa Company, who had come up to 
take over the fort and to administer the country therefrom. Their 
coming wes a thing to be remembered. Four Atonga troops arrived 
early in the morning with the news that two white men, with 
eome soldiers and a big gun, had crowed the Sandile river and were 
travelling faet towards ua About mid-day we heard the signal rifles 
go and lined up our own squad ready for the '' salute." The path ran 
dear from the fort for some 300 yards, and then bent and disappeared 
behind a native village. At this bend stationed himeelf our drum 
major." Suddenly, amidst the silence of expectation, he started hie 
devilish tattoo, and a moment later round swung Warringham and 
Middleton, two great bronzed oolonial giants, each well over 6 feet, and 
we ecrw strange white faoea and welcomed our relief exactly a year to 
the day from the start of the expedition. 

Two b y e  later oame a great '' indeba." Mpeaeni sent to the fort, ae 
his representatives, the indnnae Jingnjani, Manota, Lieiao, Nyama, & 
Newkwe, together with sub-ohiefe and their followere to the number of 
a hundred or m. They all equatted in and about the verandah of our 
home, Jingujani and Manota neareat the white men, for they, by virtue 
of age and rank, were to be the epokeamen of the party. A little 
shuilling and resrrangement of meats, the taking of mu& snuff, and than 
Jingujani began a long speeoh, the bnrden of whioh was that Mpeseni 
wiehed to be friendly with the white men, but wee not afraid to meet 
hitn in war, if such were neceeeery. Manota followed in the mame 
strain and waa supported by the other indunas. Then oame a judicions 
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reply from onraelvea, whioh hished the formal part of the palaver; 
dl hitherto oonduoted in proper style and etiquette and with the help 
of two interpretera, the finst of whom trandated from the Zulu to 
Chiayanja, and the seoond from the Chinyanja to Swahili. This for 
sffect. 

Now, Warringham and Middleton were perfeot Zulu scholars, and 
when thie part of the " indeba" waa Gniehed, they turned round, the one 
to Jingnjani, and the other to Menote, and oommenoed a oonversation in 
the purest Zulu. A look of astonishment gradually gave p h  to an 
e o n  of perfect amazement, and then mooeedd great exolamations 
of emprim, followed by a rush and a violent ehaking of handa Know- 

TILLAGE WEN4 KOTA-KOTA. 

ledge of their own language quite conquered the old indunas, who at  
once lost all reeerve and wound up the day with a feast from a 
slaughtered OL 

After this all waa p e a ,  and the time -me, when the rains were 
finished, for our return to the ooest. Leaving Mafuta's, we took a dired 
route through Mwaai'e to the lake-shore. The path is easy the whole 
way, and it would be p i b l e ,  with expenditure of a little engineering 
skill in dealing with a few of the gradients towards the eastern edge of 
the plateau, to transform i t  into a good practicable waggon-road. At 
b u n g a  a fort had been built by the Administration, from whioh the 
s~mnnding oountry wea controlled. Communication between this and 
Kotakota is oonatant, and extension thereof to Fort Jameson will open 
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up a greet etretch of fertile land, perfed; wited for the moat part for 
omapetion by Europeans and riob in many things. 

Amved a t  Kotakota, we were reoeived by Mr. A. J. Swann, the 
government repremntative, who extended to ns the most welcome and 
kindly hospitality, and did all in  hie power to help our program down 
the lake. The  waterway m a  followed, .e on our entranoe into the 
country, with the  neceeesry divergenoe into the Shire highlands and 
tcmohing Blantyre for the purpose of avoiding the Mumhieon aatarects. 
Ohinde waa the point of embarkation. Before leaving, we visited the 
little oemetery, only too largely grown of late, and were gratified to 
find that the grave of Captain Staira in now marked by a fitting tribute 
to hin memory. 

Mu.-The authors are indebted to the Rhodesia Concedone. Cited, for 
psrmiesion to make uee of the map and noten collwted while in their &, and 
to Lieut. BLcoe for the uee of his photograph. The map was made from 
acitronamiccrl olmerntions taken by R I. Money and Lieut. Biacoq the poaitiom 
wing de&nnined on the spot from them o ~ t i o n ~  which were worked out by 
R I. Mmey, and on his &urn to England, after having hiis instruments 
at Kew, the obmrvatiom wem corrected and worked out anew. Buometrical and 
boiling poht thermometer heights were like- worked out on the qt, and again 
on hb return to England after receiving the comctions h m  Kew. The track 
s-eys made with a prismatic compPes were adjusted to the positions fixed by 
acitroncmrid obwrvatione. 

APPENDIX. 

A mile waa cmdhll y m d  along a level but loose w d y  road at Fort John- 
ston. Traversing thii several times in msrching order gave, .s a keis for calculating 
distnncee, 1920 paws and 18 minutes to the mile. To thii nnmber of pas the 
\pedomttem were djwted. In the rough country between Bandawe and Horn 
where there a good deal of stiff climbing, the pedometers, worn attached to the 
mistbelt, proved quite unreliable, recdbg a much lem ditence than that actaally 
travened. On the route from Mafuta's to Kotakots. where the country offered bw 
obstacles to an even rate of muchiig, the pedometer, when worn inside and attached 
to the top of a canma gaiter, recorded from 18 to 40 per cent. in excess of a time 
meamment. I t  was found that the average rate of a column of portere with 
lords, taken for a whole day in cool weather, or from 6 sm. to noon in hot weather, 
d u d i n g  stopq a v e q d  2) mil- per hoor. At the h t  atart they aet off at 
about 3 milea an hour, but by the end of the first half-hour they h d  g a n d y  
mttled down to a steady pce of 2) miles. For the p u p  of plotting the track 
surveys, a time memuremeat of 2) miles Irr hour wrs adopted. This time measure- 
ment p n d y  gave an excess of from 10 to 15 per cent. over the distance .a fired 
by astronomical observations, which was doubtless due to the winding nature of 
the native paths. 
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Imgitode mean of three oteewationr I b t i tude  mean, three obeerwtions 
Longitude mean of three obeemtiom 
Lstitude mean, one oteervation 

( 
Longitude mean of five obsarvatiom 
Latitude mean, one observation 

{ 
Longitude mean of mix obaervationn 
Latitude mean, one o k v a t i o n  

I Longitude meen of ten obeervationr 
Latit* mean, ow obmvation 

Lstitnde mean, two o k a t i o n e  
Lwgitude mean of a t e  o b a e w a t h  
Ltitnde mean, one obaemation 

VABIATIOIZ OW THE COXPA~S. 
0 t 

. . . . . . . . . . . . . . . . . . . . .  F& J&nrtOn 13 53 w. . . . . . . . . . . . . . . . . . . . . .  Ban&- 12 25 R. 

. . . . . . . . . . . . . . . . . . . . .  Kamu~gn 9 38 W. . . . . . . . . . . . . . . . . . . . . .  Kotakota IS 26 W. 

. . . . . . . . .  ...... 
. . . . . .  . . . . . . . . .  

Dirr river . . . . . . . . .  
Cbenmda'r . . . . . . . . .  
K d m i r d m  
--rim (top of &t &k) 
Mchve nvm . . . . . . . . .  

r i m  . . . . . .  
ChnuWr . . . . . . . . .  
Chitns river . . . . . . . . .  
Cbihrrwarirer . . . . . .  
UcauehiU(atf0ot) . . . . . .  
U r  kmal . . . . . . . . .  
Kndngw.'. hnal . . . . . .  
htkta'~. .. . . . . . .  

... C a m p b y ~ h y k v e r  
b p  42 . . . . . . . . .  
ormp 43 . . . . . . . . .  
HLrongo river . . . . . . . . .  
h p  46 . . . . . . . . .  
Bm river ... ... &t.tota (on sic& at k e )  

1 Pea. i ... 1 4710 Mean of flve obeurvations 
...I 5325 " two 9, ..., 4784 

... i 3355 ... 2972 1 Mean of two obeervatiom ... ! 1890 I .. three 

In Fort Jamemn 

... 2318 ... 1508 Mennof three obsen-ations 
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Chinde ... .... 
On Shire river bbat 
Mandele .-• I ... ... I Metopa . . . . . . . . .  
On upper Shire river ... I 
Fort Johnaton . . . . . .  ; 
Bendawe . . . . . .  
Horn . . . . . . . . .  ; . . . . . . . . . .  , 
Kmngu . . . . . .  

RECENT AF'RICAN LITERATURE. 
By E. HEAWOOD, M A  

THAT the age of great exploring jonrneye in Afrioa ie well-nigh over, 
and ita plaoe taken by one of eteedy political development, ie ehown 
by a glanoe a t  the principal African boob of the pest few months, a 
large proportion of whioh deal with the extaneion or maintenanoe of 
European influence in one quarter or another of the oontinent. 

' 

Our list ia, however, headed by the reoord of a journey which, from 
the extent of little-known oountry traversed, seems to belong rather to 
the pest than the present order of thinge. Dr. Donaldeon Smith hae 
much to tell of dangers and di5anltia sncoeesfnlly overoome, whether 
arising from the determined opposition of Abyssinian soldiery, the fiem 
attack8 of Qalla tribes, or the neoeeeity of journeying through traoklees 
fomnta or waterlees demrtu The book ie written in a lively end piquant 
etyle, and-poaaibly from the author's rendinees to look at  the bright 
side of thine,  and hie appmiation of the nnkemmelled life in the Africten 
w i l d e w e  carry away from ite peruaal a far pleasanter pi- of Central 
Africa then in supplied by many booke of travel. He speak8 in high 
term of the beenty and healthinem of much of the country, and lays 
etmm on ita oommercial and agricultural value. Sportamen will find 
much to their taste in Dr. Smith'e numeroue renoontree with the large 
game of North-Eaat Africa, with whioh his rifle played conatant h a m .  

- .  

'Through Unknown Africun Cauntrirs.' By A. Donaidson Smith, XD., r.n.a.8. 
Illustmted. London : Aruold. 1Wi. 
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Unlike eome recent writere, he puts muoh hith in the express rifle (the 
~577). which he preferred to the eight-bore even against elephante and 
rhinocema. The geographiaal d t e  of the journey have h d y  been 
ao fully dealt with in oar pages that it ie~ needlean to refer to them here. 
It may, however, be remarked that the Mca l ty  Dr. Smith finds in 
mpponing the Omo to make itself a way westward soroee the barrier of 
mountains seen to the north of Lake Abbaya does not exiet if, ae seems 
probable and is indicated in a recent map published in Petersurnna 
JlitUGl-en, the whole ooaree of the river lies to the weetward of the 

'8nge- 
Dr. Smith oame in oontaot with many interesting tribes, from the 

powerful Boran OPllee to the h e  pygmies and the Adone negroes of 
the Jub. He ahom a genuine liking for his Somali followers, and a 
quick appreheneion of the varione keita of chanroter exhibited by the 
raoes met with. In a supplementary chapter he givee hie view with 
regsrd to the preeent poli t id dtuation in the oountriea he paesed through, 
&ifbering materially in hie oonclusione from other woent writers. He 
urge4 the neoaseity of curbing the arrogant pretensions of King Menelek 
to sovereignty in the oonntriee south of Abyssinia, and holds that all 
c i v i l i d  nstim ahould concur in putting down the "brutal rule" of 
that sovereign. He coneiders that the Abymhiens would be unable to 
rmiat a w e l l - o r ~  fome brought against them. The book ie well 
illdxated, end contains, in appendices, reporb by varioae h t i e t s  on 
the zoologioel end other colleotiane made by the author. The maps are 
tho88 already published in this J d .  

In Mr. Seloae'a latest book,*,we have a narrative of the earlier etagee 
of the Matebele insurrection by one who not only took a large part 
h i d  in the evente recorded, but poeeeeeed ample opportunity of 
learning at  first hand the detsiis of oaourrenoes at which he wae not 
aotually present. But the book is not a mere reoord of firoh It ie 
n d  as presenting the idam of a shrewd obeerver on many quentiom 

the futare of South Afri- and although the author ahowe a 
keen senee of the injnstice of the accneations whioh have been levelled 
against the white settlers, he ieI evidently aotuated by an honeat deaire 
to show matters in their true light, and to point the way to a solution 
of exieting problems in aooordanoe with the beat intereats of the country 
and its inhabitante, both Earopeen and native. As regards the masee 
of the h u m t i o n ,  Mr. Seloue holds that, while the irkaomeneee of the 
bbanr regnlatione to a raoe indolent by nature, and the hardships 
ari&g from the rinderpeet were important faotora in the cane, the 
Matebele were really surprised into revolt, in many olrees against their 
better judgment, by a few leading spirits, who eince the former war 

*Bmmhine and Btorm in Bhodesia.' By Frederick Courteney &.Ions. London 
B o r l d  Ward. 1896. 
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had been awaiting an opportunity for revenge. He doem not heeitate 
to avow hie opinion that the removal of the white polioe w w  the event 
whioh made the rising poeeible, end think8 that with euitable preaautions 
there should be no danger of ite repetition. The country, he holde, ie 
b o d  by the inexorable law of the muvivd of the fitteet to be ruled by 
the white man, and the blaok man maet either oonform to hie lam or 
eucuumb. TheDutoh element is muoh larger than ie g e n d y  suppocred, 
and Mr. Selons points with aatiafeotion to the oordial relatione main- 
tained betweem them and the British during the revolt The great 
deeideratum in South Africa generally ie.the encouragement of goodwill 
between the two rsoee. 

Another ohapter in the hietory of the gradual oonquest of Africa by 
the white man is eupplied by Captain Hinde,* well known aa one of 
the lieutanante of Baron Dhania in hie enooemful campaign again& 
the Arab of the upper chmgo in 1892-94. Dealing as i t  doe6 with 8 

region whioh may be tml y desoribed as one of the d u k  plaoee of the 
Earth, it cont8ina of n 6 t y  an abundanoe of harrowing details of 
bloodehed, oanni?dhm, and cruelty ; but the importanoe of the evente 
reoorded as marking the final struggle for enpremaay between European 
and Arab inflnenoe in Central Afrioa gives a special value to the detailed 
account of the campaign supplied by the author. Inoidentally, much 
uaeful information ie given with reqmot to the tribes of the Central 
Congo basin, one of the moet intereeting being perhaps that of the 
Waginia (Wenya or Wagenya of Stanley), the general ferrymen of the 
upper Congo, who, though epending their life on the water, are very 
bad stvimmem, and do not even make their own canoee. Captain Hinde 
gives a vivid dewription of the oppreesive atillness of the African forest, 
bearing out the atatemente of other observers ae to the ecrrrcity of a n i d  
life and the sombre tinta of the vegetable world. The exploring work 
carried out by him on the upper Lualaba haa already been M y  
demribed in the Jmml (vol. V. pp. 420 et ueq.). 

Although likewiee largely a record of fighting, Major Maoddd ' s  
book t ie lees wnoerned than either of the two laat with the more 
revolting aapecta of mvage warfare, and, taken aa a whole, preeente 8 

satisfeotory picture of viotoriee won in the cause of civilization in the 
extenaive regions of Britieh South Africa. The many-sided nature of 
Major Dhdonald's work in the country, from hie firat arrival in 1891 
to take oharge of the railway survey, to hie departure from Ugands in 
1894 after the final paoification of that kingdom, makes him peoalisrly 
fitted to write the his* of the moet momentous period in the 

'The Fell of the Congo Arab! By Sidney Langford Einde. London: Y e t h ~  
1897. 

t 'Eoldiering and Surveying in British EPet Afrioa.' By Major J. R L &a- 
doad,  ar Map and Illneirationa. London : Arnold. 1897. 



estrbliahment of British influenoe in Eeet AKca, and the completeneaa of 
his narrative is enhanced by the cpn, he hm taken to woord the achieve 
manta of all who ambted in the work during the period in queetion. 
He givm a dm and a n b i d  account of the unfortunate disturbanoee 
in U p d a  previom to his arrival, bmeed on his careful inquiries made 
under the direotion of Sir Gerald Portal, and beere striking testimony 
to the gwrrt iduenae for good exercbed by the mieeionariea in that 
-try. He sp& g e n d y  in a hopeful vein with r e g d  to the 
fum of B r i m  Eert Afrion, and is enthw&stio in hie dedpt ion of 
the I&& grazing-grounds, with their cerpet of white clover, and fertile 

waiting for inhabitante. The book contains eeveral mape and 
some striking i l l ~ t i o n s  from the author's ~ketohee and from photo- 
graph taken during the railway survey. 

Under a somewhat mkddhg title,* Dr. A w l  fhhdts d ~ ~ ~ r i b e e  a 
journey made over twelve yeam ago in company with Mr. A. Hammar, 
from Natd to the region of the Chobe and OEevanga rivers. The book 
hmm readable eooount of qort and adventure in South Af i - i~a ,  
although the peummal inoident beus a somewhat large proportion to 
the geographicel detail. It wee, of mutee, only in the neighbourhood 
of the furtheat point resahed that any new country wam traversed, but 
the intonnation regarding the Chobe and Ohvanga and the country 
between them ie of value by reeaon of the meagre nature of the 
information supplied by other travellers to that region. The ~ooounta 
of the veet herde of wild Pnimeln in the neighbourhood of the Chobe 
d l  those of the pioneer travellere in South Africa early in the 
oentur~r. Between the Chobe and the Okavanga the country conebted 
mainly of dreary aand-belts, in which the travellere suffered from want 
of water. The latter river wee etrnck at the town of Debabe or 
Indala-apparently the e~cceeeor of the ohief visited by Green-whose 
greed and treachery placed the party in mme danger. Dr. Schnltz 
speaka in glowing terms of the Okavanga and the country on ita banks, 
md conaidem that the river is capable of beooming an important 
highmy through the ooantry. Geographioally the moat intereeting 
point is the qneation of the bifurcation of the river. Dr. &hd& did 
not eee the diverging-point of the sappoeed branch to the Chobe, but 
his mnclnsione, bseed on the dieoovery of an importent stream entering 
the latter river from the wed, were confirmed by the native aaooan&, 
while the general nature of the oountry. renders enoh a bifurcation 
extremely probable. The b ~ o k  contains some good illnetratiou of 
rcsnery, end a map of the route by Bartholomew. 

Before pamting to works published abrond, mention must be made 
of t ie htely imed fourth volume of Mr. Lucaa'e well-known (Hbtori08l 

The New Africa : A Journey up the Chobe and down the O h m n g  Bivem.' By 
Aural Echdtz, ma.. a d  Angart Emmmu, c-r London : Heinemma. 1897. 
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Geography of the British Colonies,'. whioh relatee to South and East 
Afriaa. It is divided into two parts, the h t  historical, the eecond 
geographioal; and the great political ohangee whioh have taken place 
of late yeare in this part of the world renders the former particularly 
valuable. It is enough to eey that the reputation for olearneee and 
aoonracy attained by the earlier volumes is fully sustained in the 
present h u e .  

Foreign worh  relating to Afrioa have been lee6 numerous than 
muel during the past twelve monthe. Perhepa the most permanently 
valuable ia Dr. K. Dove's amount of the scientific reenlta of hie journey 
of 1892-93 in  German South-Weet Afria, whioh hae appeared aa a 
wpplementary number of Petffmanne Mittsilungen (No. 120, 1896).t 
The journey was undertaken with a view to promoting the eoonomic 
development of the colony, and partianlar attention was paid to the 
study of ita climatic oanditione aa affeoting the prospeot o f  mttlement 
by &te men. The motion devoted to climate is therefore by far the 
fnlleat, although many other pointa oonneoted with the phy&al and 
economio geography of the country are also touched upon. Dr. Dove 
had to chooae between aeonring a oomplete aeries of meteorologicel 
obaervationa from a restricted area, or lean detailed reaulta from a larger 
extent of omntry, and, considering the objects in view, he wisely ch&e 
the latter, ao that we now poeaeas a good general idea of the climate 
of Southern Damaraland, in every way the moat important part of the 
German territory. The obeervations also poeaem a spiel  value from 
the a r e  which Dr. Dove took to shelter the thermometere from the 
effeota of the solar radiation, the want of whioh hae often vitiated the 
reaults obtained by other obaervers. As in his previous writings, Dr. 
Dove lays stress on the healthinem of the oountry, and ita suitability for 
oattle-rearing by settlers poaaeeeed of a oertain amount of oapital. The 
proepecta of sucoem in the working of minerals he regards aa extremely 
doubtful. 

Although relating to two of his earlier journeys in the Northern 
Sahara, M. Fourem's reprint of his official report, originally publ.i&ed 
in 1893, is to be weloomed on amount of the very limited circulation 
which i t  then attained.$ In  addition to the traveller's journal, the 
report oontaine valuable reoords of meteorological and other obmrvatione, 
notea on the distribution of planta, etc., and is altogether a eolid con- 
tribution to our knowledge of the desert regions eonth of Algeria. I t  

* Oxford : Clarendon Pwsa 1897. 
t A popular acoonnt of the m e  journey wan previously published by Dr. Dove 

an tm independent work, with map and illnntrationn (Berlin: AUgemsiner Verein fiir 
Deutsche Litteratur. 1896). For a nummsrp of the scientiio resulk, nea Journal, rol. 
iv.  p. 271. 

f Fernand Fonresu, 'An Sahara : Men dour Mimione de 1892 et 1893.' Paria : 
Challamel. 1897. 
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is to be wished that equally full reports of M. Foureau's later journeys 
may be publiehad. The large-scale map which is d d e d  ie a reproduotion 
of X. Foul-eau's original itineraries, and does not aontain the oorreotions 
introduced by hie later journeys, but he hopes to publieh in time a map 
which shall embody the whole of hie observations. 

Commandant Toutbe's voyage of exploration on the middle Niger has 
b?en somewhat eolipsed by Lieut. Hourat's reoent suoceesfd expedition, 
but the results were none the leee valuable, and the account lately 
published* includes not only the incidents of the journey, but naeful 
information on the peoples of the countries traversed, their manners 
and customa, industries, eto., ae well ae on the commercial poesibilitiee 
of the Niger region. The author thinks highly of the uee of the river 

, as a highway to the French Sudan, pointing out that, whereas the 

/ journey from Timbuktu to Saint Louis occupies three months, his own 
1 return voyage from his farthest point up the river, thmfourthe of the 
1 distanca from the aea to Timbuktu, took only twenty-eeven dap,.in 

spite of many hindrances. The region of the middle Niger is, he thinks, 
certainly worth the attention of Europeans in spite of the absence of 
mineral wealth and the small variety of artioles of exohange yet avail- 
able. I t  ie only, however, powerful companies that will be able to make 
head against the initial diffioulties of commeroial enterpriee. The map 
which illustrates the book is, unfortunately, on too small a male to allow 
the detail to be clearly legible. 

Bt E. Foa publishes in separate books accounts of hie big-game 
shooting, and of his travels, in 1891-93 in the Portugueee territory south- 
west of Lake .Nyaea and north of the Zambe8i.t This was then new 
and unknown country, and the existing maps, baaed on hearnay half- 
cab information of oirc. 1820-1830, ere widely wrong. M. Foa is an 
ardent and indefatigable hunter who has muoh to my on the habita 
~f his game, and his firat and larger work $ is extremely lively and 
inlereeting. The other book 5 contains a general aocount, well suited 
to French readera, of the various colonies between Cape Town and Lake 
Nyase (all of which he touched or traversed), but its desoription of the 
new country north of the Zambeei ie somewhat meagre, and the small- 
a l e  map adds nothing to our knowledge. Starting from Tete, M. Foa 
made hie headquarters on Mount Chuiita, and then near Muchena, where a 
fortugueee garrison wae massacred in 1888 by the chief of Makangaland. 
Be vieited Miwale near the still undetermined charter-land frontier 

Commandant Tout&, 'Dahomc, Niger, Touareg. Re'cit de Voyage.' Parb : 
Co!io. 1897. 

t Tbis notion of M. Foe's books is by Mr. J. T. Wills. 
: 'Hea grander ahasses en Afrique Centrale! Par Ed. Fob. Perie : Fermin 

mot.  1897. 
9 'Du Cap ao lao Ngaerr~~.' Par Ed. Foh. Pnris : Plon. 1897. 
No. II.-AuGusT, 1897.1 N 
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(at about 14' 16' S., 38' E.), whew gold-workings were opened and 
abandoned by Borne half-osete Tete traders sixty years ago. His pre- 
vious trip to Undi, whose signature to mineral wnoeeeione wee at  that  
time in mnch requeat, nearly proved fataL Four rivene cross the un- 
inhabited plain, afterwards joining the Zambezi by one gorge. Theme 
were croesed by M. Foa dryshod and thirsty in October, but beoame 
impassable and 100 to 200 yarde wide in November, ec that kmine 
stared him in the feoe, and he became, besidee, embroiled in a native 
war. Finally, amidst unheard-of difficnltiea, he arrived a t  Chuiita after 
a seventy hours' faat. 

A brief referenoe to one or two lees strictly geographical w o r b  
relating to Africa must suffice. Captain C. de la Jonquibre supplies a 
w f u l  sketch * of the history of the Italian connection with Eritrea, 
illustrated by mape. He treata the subject in a more diepassioned 
manner than is usual on the part of French writers on colonial 
queetione, and thinks that Italy may still play an important part in  
the future of Abyssinia, if she is oontent to regard the subetance rather 
than the name in her endeavours to make her influence felt. Captain 
E. de Vaawncellos, eeoretary of the Lisbon Geographical Society, has 
issued a succinct account t of the Portuguese colonies in their geogra- 
phial,  politioal, and economical aspects, the greater part of which 
naturally refers to Africa. It contains valuable details on the a d m i n k  
tration and reeources of the ooloniee, based on reliable etatiatice. 
It may be noted that the trade of Angola is shown in a more favourable 
light than in Dr. Esser'e paper, lately pnblished by the Berlin Geo- 
graphical Society. 

Be the first volume of an Italian ecientib series, Giuaeppe Sergi 
has published a detailed study of the Hamitic raoe in Africa, regarded 
from a purely anthropological point of view. From an examination of 
the physioal characters of the people of North Africa, especially the form 
of the skull, on the persistence of which aa a race-characterietio he bye 
much stress, he regards the Hamitee am forming, with mast of t h e  
peoples of South Europe and possibly the Semites, a definite speoiw 
of mankind, which he names "Eurafrican." Two main branch- 
the eastern and northern, are to be distingniahed in Afria9, t h e  
dividing-line coinciding roughly with the western limit of the Kile 
basin. The former includes, among other eubdivisions, the hTubiane 
and those of the Nilotio tribe8 which, in the mixture of ram, have 
acquired the Hamitic charsoters in the most marked degree. The book 
is abundantly illustrated with examples of the various groups. In 

* 'Len Italienr en Erythde.' Parir : Charlee-Lavauzelle. 
t ' An Coloniar Portoguezar.' Lisbon : Compnnhia Nscional Editora 1896. 
f 'Bibliotece di  Scienze Moderue,' No. 1. 'Africa : Antropologia della Stirp* 

Carnitica! Turin : Bocca. 1897. 
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ranclueion, a etudy by J. Toutain of tb: Roman colonization in North 
Africa,. i m e d  ae a publiaation of the &0k8 Frayaium d ' A t h a  et de 
Rome, deeervee mention. Two ohaptem deal with the geographical 
pooition and dietribution of the cities, tbe rest of the work giving a full 
account of their architectural and other charaoterr, and of the life of 
their inhabitanta. 

THE FIRST CROSSING OF SP1TSBERGEN.t 
Tm first achievements of Sir Martin Conway aa arctic explorer are 
fitly chronicled in the sumptuous volume recently published for him 
by Measrs. J. M. Dent & Co. Those members of the Society who were 
p ~ n t  at  the meeting on January 25 laat, when Sir Martin gave a 
condeneed acoount of hie adventuree and exhibited eome of hie tropbiee 
in the ~hape  of photographe and shetobee, will be glad to read the 
narrative in detail, and t o  revel once mow in the weird scenea of soli- 
tude and deeolation so largely reeponeible for the prevailing epidemic 
of "arctic fever." Sir Martin Conway'e work in the provinoe he hae 
so peouliarly made hi own ia sufficiently well known and appreciated 
to render it unneceesery for Us here to describe how this perticular 
example has been carried out; we need only wieh him all epeed with 
the volume on the hietory of Spitabergen exploration promised in the 
introductory ohapter, and proceed to chronicle briefly what he and hie 
mlleaguee have done to add to that hiatory. 

The peculiarity of arctic exploration hitherto haa been that i t  is 
almoet wbolly the work of navigatore. Our knowledge of the topography 
of nearly all the arctic archipelagoes ie limited to that usually required 
by the marine eurveyor, who notee the outs and ine of the cotlst-liue, 
takes the bearings of the ohief mountain summits, and is content to 
sketch the geographicml featuree generally from the immediate neigh- 
bourbood of the ooast. Lord Dufferin wee probably the firet to point 
out that Spitebergen is, aa Sir Martin Conway puts it, " a land of 
mountains and glaoiem, of splintered peeke and icy beye"-altogether 
beyond the ephere of the navigator, but eminently worth visiting fur 
the ien t i f ic  mountaineer. The object of thie expedition waa accordingly 
to c r w  Bpitabergen, and reveal the topogrephioel and geological 
character of the interior. 

The first lending was effeoted at  Advent Ray, the party coneisting 
of Sir Martin Conway, Dr. J. W. Gregory, Mr. E. 8. Garwood, Mr. A. 
Trevor-Battye, Mr. H. E. Conway, and two Norwegian sailors. I t  was 
suppoeed thst a aeries of bogs would firet have to be crossed, and that 
them would be eucceeded by an inland plateau on which eledgea could 

6 L a  Cite's Romnince de In Toniria' Paris : Fontemoing. 1896. 
+ "The Firet Crmriog of Spitebergen." By Sir \V. Martin Canany, m r . ~ . ,  r.8.~. 

J. 31. Dent d- Co. 1897. 
x 1 
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be used ; but things turned out far otherwiee, the Nanfen sledgee taken 
were aeldom available, and the want of Samoyede sledges added p t l y  
to the difficultiea of transport. I t  was found that the north and south 
p& of the island, except for a belt along the weatern ehore of Wijdo 
bay, were chiefly covered with immense accumulations of ice, while the 
aentral part was a region of boggy valleys and mountain ridgee, with 
occasional more or less fertile s l o p .  Aa ecientifio interest oentred in 
the latter, i t  was deoided to depart from the original idea of croesing 
the island two or three times along widely separated lines, and to make. 
a detailed study of a more restricted area. The expedition accordingly 
crossed from Advent bay to Klok bay, from Klok bay to Semen bay, and 
from Sassen bay to Agardh bay on the east ooast, end back to Advent bay. 

The work done in the course of the traveraes mentioned ie eummarized 
ae follows: thirteen mountain ascents were made, inolnding Mount 
Starashchin and Horn Sun& Tind ; 600 square miles were surveyed in 
the heart of the island, and a rapid outline survey made on either eide 
of Wijde Bay ; the most complete reoonnaisance of the coasts ever made 
was acoomplished, the main island being almoat cimomnavigated ; 
observations were made of the west, north, aud south ooaets of North- 
East Land; a landing was effected on the Seven islands, and Wiches 
Land oloaely approaohed. Some six hundred photographe were obtained, 
and scientifio collections of great value, especially to the geologiet, were 
brought home. The latter are depoeited in the museums at South 
Kensington and at  Kew, and are to be reported on later. The great 
soientifio interest of Spitsbergen lies in the fact that i t  enjoys the most 
temperate of arotio climates, and ita plateaux are accordingly under- 
going erosion end denudation of the moat vigorous kind, the procese of 
autting out valleys and mountain groups being exhibited in -0 

perfection. The promised scientific results must therefore be looked 
forward to as a great contribution to physical geography, and we e h d l  
then appreciate all the more thin account of the difficulties and dangere 
encountered. 

ON A REVISED MAP OF KAISER FRANZ JOSEF LAND, BASED 
ON OBERLIEUTENANT PAYER'S ORIGINAL SURVEY." 

By Profeaaor RALPH COPELAN'D, Antronomer Royal for Scotland. 

ON the return of Dr. Saneen from his great journey acroes the arctic ocean, 
geographers learut with surprise that the northern part of Lieutanant Payer'e map 
of Franz Josef Land had proved of very little use to him on his journey aouthward~. 
This seemed to confirm the unfavourable opinion which had alrtady been expressed 
by Mr. Jackson respecting the western part of the map, that persevering explorer 
having been unable to identify Payer's Hichthofen pcak, even when standing on 
the site of the mouutain sa laid down by the Austro-Hunpriau expedition. Thio 
Litter clifiiculty, however, admitted of a ready explanation : Richthofen peak ha& 

. - -  

Map, p. 236. 
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besn laid down by ite dimverer from one point only, and from an estimated 
of about 60 milea If, therefore, this distance had been over-estimated, the 

mountsin would be not only misplaced on the map, but also exaggerated in height 
to a comsponding extent. 

Nanmn'n case was altogether different ; as is well known, he entered the region 
-eyed by Payer from the north-eeet, and found an open sea with a group of 
4 ialands where the Anatrim explorer hss placed a large glacier. Knowing 
h y d ~  great ability as a m e y o r ,  from having been associated with him on the 
m o d  German Arctic Expedition in 1869-70, I was painfully surprised a t  thew 
atnordinary discrepancies. 

On learning, however, that Payer hsd presented the original fair copy of his 
~ m e y  to the Royal Geographical Society, it  occurred to me that I might possibly 
be able to trace the origin of the above-mentioned divergencies. My application 
to the Council of the Scciety for the loan of these valuable manuecripte was most 
wuteonsly granted, and I wan t h u  provided with the neceraary materials for 
hting the accaraay of the Auntm-8nngui.n map. 

It will be remembered how the Tegetthoff, imprisoned in the ice, ncre on 
Angut 30, 1873, carried within sight of the large group of hitherto unknown 
i8lurde which ite discoverers named Kabar Fram Joeef Land. For two months 
the floe carried the ship helplessly to and fro in the neighbourhood of the land, 
until it was finally f r o m  faet about 3 milee muth of W i l d  island on Ootober 31. 
b g  the two month# drift, bearing and sketchee of the land were taken on 
k e n  diffemnt days, beginning with the day of disoovery. T h h  wction of the 
mrvey in recorded in twenty-seven lines on four sheets with Payer's usual pins-  
Uing skill; it is uaefnl in confirming the general eoouraoy of the southern part 
of the map, M well as in locating Liitke and Orel inlands, the eaatern part of Salm 
Idand, and Cape Haler. 

The dark;- of winter allowed only of flying v b i b  to the shore, but on 
March 10, 1874, the tank of exploration wan begun in earneat by Payer. Within 
rix d a p  he occupied three of the most important etatione of the eurvey-the 
nunmi& of &pea Tegetthoff and Littrow, and the west tongue of Wiloeek island, 
at the Fame time deciding on the general plan of operations. Lieutenant 
Weyprecht, the nautical commander of the expedition, undertook the measurement 
of a basbline on the ice starting froru the ship, together with the conneotion of 
thin base with two conspicuous p i n t s  eettled on by Payer. These points were : 
Pmt, the summit of a symmetrical rock about 30 metres in diameter, eituated on 
the low tongue of land just mentioned as forming the western extremity of 
Wilcaek island; i t  is ddgnated " VII." in Weyprecht'e triangulation. The other 
piot, "T," is the ontermoat but one, and the most regular in form, of a line of 
healtic rocks running out from Cape Tegetthoff; i t  is well shown in the woodcut 
on p 49, rol. ii., of Payer's 'New Lands within the Arctic Circle' (London, 1876). 
Both objects ore visible for a great distance to the west and the north-est. 
Together with these points should be mentioned " V," n large aairn on the 
mthm headland of Wilczek idand, in which are deposited sundry documents, ae 
well u a minimum thermometer. In the mean time Payer waa to conduct a sledge- 
party to the highest attainable latitude, keeping up a running survey of the route 
t m v e d .  This enrvey is depicted in about twenty panoramic views, with 
kwmpmying theodolite and cotnpaee reedings made at as many diierent etatione, 
ringing from Cape Briinn to Cape Brorok. These sketches were copied by Payer 
before the abandonment of the Tegetthoff in lines upon ten sheets of paper about 
14 iocbee by 1 0  inches. If placed end to end, they would ertand to a length of 
folly 65 feet. Interspersed with these sketahes are a number of effective drawings, 



183 ON A REVISED MAP OF KAISER FBANZ JOSEF L A N 4  

which convey a vivid impremion of the character of the scenery. TWO of these 
are intereating aa having been made when the temperature was nearly 6G0 Fahr. 
below zero. Altogether about 750 theodolite or compaen readinga are entered on 
these survey sheek  

A full account of Weypreoht's bese and the adjoining triaugulation is to be 
found in hb Aatronombche und geodiitische Bestimmungen der ostemichiih- 
nngariachen Amtiachen Expedition, 1872-74," published in the thirty-fifth volume 
of the ' Denkschriftan ' of the Imperial Academy of Sciencea a t  Vienna, 1878. A 
recomputation of Weyprechtss meseurements confirmed his deductions in d l  
respecte, and finally 18052.1 metres was adopted aa the distance VI1.-T, with 
an azimuth of 162O 40.9' from the south, r e f e d  to the meridian of VII. 
Weypreoht'e valuer are 180490 metres m d  N. l7O 19.1' W., quantitiee agreeing 
almost exactly with the foregoing, taking into aocount the nature of the survey. 
The only discrepncy noted seema to be merely a slip of the pen affeoting the 
two adjoining anglee V.-VI. and V1.-A, meaaured a t  station IV., where 3O 43'5' 
and 42O 3W0' are to be substituted for 3O 1.6' and 43O 219'. The uncertainty 
mentioned by Weyprecht respecting the important angle T-VI1.-A (= 146O 27.5') 
meaaured by Payer, in to a p w ~ t  extent removed by an examination of measures 
taken under favourable conditions on April 30, 1854, which give a value of 
146' 28'75'. I have made uae of Weypreaht's figurea A11 the anglecl of the 
triangles were not memured, nor was the levelling-instrument uned in the 
determinatio r of the angles always exactly centred. Under theae circumstances 
Weyprecht uid not attempt an adjustment of the triangulation. Owing to the 
roughness of the ice, a direct meseurement of the base waa altogether impracticable; 
the lengths of the various sections were therefore found by means of a levelling- 
staff and the micrometer of a "Stampfer level!' According to investigations made 
by Prof. Stampfer, the acc-y of a bnse measured in thie way is eomowhat 
greater than if carefully measured with a chain. In  aumming up the length of 
the base, the distance from the northern end of the base, the mizzen-mast of the 
!&e#lwff, to the first pole on the ice has been inadvertently omitted from the 
result stated by Weyprecht in Vienna fathoms, but the length of the base is 
correctly given in metrea The reaults for the azimuth of the bane afforded by 
two instruments, were afterwards found to differ to the extent of 9.6 minutes of arc. 
Weyprecht decided to adopt the figures obtained with the more reliable instrument. 
The di6erence ia of no great moment for a provisional ourvey of the kind con- 
templated. 

Tho latitude and longitude of the obeervatory on the ice near the ship were 
determined by Weyprecht and Midshipman Ore1 in the most astiefactory manner. 
The longitude referred to the northern end of the bane is 68O 46' 89" E. from 
Greenwich. Theee figures, however, have still to be corrected for the error of the 
lunar tableg which, according to Nemmb,' made the moon's right oecension too 
large by about 9 W  in the winter of 1873-4. The corresponding correction to the 
above longitode is rninvs 4' 6", hence the final longitude of the northern end of the 
base becomes 58* 42' 33" E. The latitude is 7$1° 50' 56" N.,f whence W e y p m h t ' ~  

LInvestigation of mrrectious to Haneen'a Tabla of the Moon,' p. 12. 40. 
Washington : 1876. 

t The provisional position given in 'New Lands.' and o w l  in the publiebed u p ,  
is 58O 56.0' E, and 79O 51.1' N. : the differenoe ill longitude from the corrected final 
value is therefore 2.74 statute milee, by which distance Franz Josef Land has been 
hitherto placed too far east on the map. 
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redDetim give the following corrected positiolle for the fundamental p i n k  of the 
mncy :- 

V. 7g0 53' 28" N. kt. and 58O 40' 0" E. long. (Greenwich). 
V11. 79 55 57 ,, ,, 58 7 48 o ss 

T. 80 5 12 ,, ,, 57 51 3 18 SS 

By far the greater part of the survey WM rcoomphhed by Payer on the long 
sledge jonrney on which he and Ore1 succeeded in reaching Cape Fligely, 134 
~ n t l a l  milee north of the ship In the accompanying map, nearly every atation 
where Payer set up hi theodolite or azimuth compam ia marked with r small 
trkagla Thge poinb were oometimee on the top of commanding elevations, but 
more d y  they indicate the a p t  where a halt waa made for the determination 
of the latitude a t  apparent noon, or for the measurement of azimuths. In the 
mjority of aaea i t  waa new- to determine theee p in to  by means of Pothenot's 
phlm, with or without the help of the obeerved latitude. A number of the beet 
determined unvisited pointr are dietinguiahed by a small circle. In  criticicing the 
m e y ,  it must not be overlooked that Payer's primary objoct on the second sledge 
jolunsy ars the attainment of the h i h a t  porreible latitude. He wan therefore 
under the n d t y  of deviating aa little aa possible from a direot north and south 
tnct Under these c i rcumatan~~~,  it  waa only pwible to give continuity to the 
m e y ,  by repeated bewings of conepicuous points a t  a distance to the right and left 
of the line of march. I t  b obvious that the best reanlte can only be obtained when 
wch I a h d  points are observed from a t  leaat three s t a t i o ~ .  

~ r e ~ u e n d ~  the c o m p . ~  azimuths of objects were read off in addition to their 
direction aa shown on the circle of the theodolite. In  these c a m  the true b r i n g s  
of all the obaerved pointa could be deduced with the aid of the accompanying table 
of the variation of the compass. 

The =inw s i p  indicah that the comprras needle pointed eaet of trne north. 
- - -- - - 

hti. z ' 
Me. be. / 6lC.  6W. 6B0. 6 P .  ' 61': ' 6%". 1 % 64% , 669 

l'his table was constructed by firat computing the Qaum magnetic tsordiiatee 
fa the yeu  1829 for each 6O of latitude and longitude from Erman and Petersen's 
tables (Artronomide Nachrichten, No. 1900), and then filling in the intermediate 
mIuea.* The difference (= -17'51') between the magnetic declination thue 

For the oompntetion of this table, ss well an for valuable 8sristanoe in drawing 
and lettering the map, I hevu to thank Dr. Halm of the Edinburgh Royal Observatory. 
-R.C. 
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obtained for the Tqetthoj's position and the mean declination found by Wegprecht 
and Broach, added to each of the computed values, then gave the quantities in t h e  
above table. This procese aasumw, first, that %use's quantitiw give the correct 
declinations for 1829, plus or minus a oonstant, within the area dealt with ; and, 
second, that the secular change in declination from 1829 to 1874'2 hae been uniform 
throughout that area The readings taken at  the south-weetern extremity of Crown 
Prince Bndolf'e Lend may serve as an eurmple of the use of this table. 

Mean correction to theodolite-readings ...... 
.*- 1 47 

= 287 0 303 41 1 148 20 ' +I55121 303 7 ... I I = 333 30 350 11 ; 195 26 +I54 45 SY) 1s 
Alexander Lanx\ I I 

The theodolite readings for the remainiig objects observed from this station, 
eight in number, increased by the quantity 154O 47, give the following azimuths, 
which were employed, together with the three foregoing bearings, in the construction 
of this pert of the map j at the same time, thegreater estimated distances have h n  
leesened by one-third :- 

m k y  cape24miles 
dintant ...... 

Object. 

S.W. (b. S.) f S.* = 25 19 42 0 247 44 ' +I54 16 42 31 

I I 

. . . . . .  Hohenlohe island, summit 
,, ... , oepe (4 miles) . . . . . .  Alexander Lend, low cape 
,. rocky cape (16 miles) ... 

(very dintant cape) ... . . . . . .  very lhigh ladd (70 milffl) 
Low ca 1 1 . . . . . . . . . . . .  . . . . . . . . .  Brow oElitT near) . . . . . . . . . . . . .  Low cape (near) 

There are some parts of the map for which the materials of the original survey 
are no longer to be found, if indeed they still exist. These are-Petermann Land 
with C a p  Vienna in the extreme north ; the weetern shore of Crown Prince Budolf 
Land,'for which only the observed latitude of C a p  Germanie and the estimated 

There in an obvious error of r whole point, llfo, in this reading, which I have 
not hesitated to correct. Almost without exception, the only ermre in the survey occur 
in anoh magnetic bearings as are given in point@. It  is much to be wished that this 
antiquated notation should be avoided in future aurveys. 
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btitude of Cape Fliiely are available, Orel's compass bearings having unfortunately 
been lwt or mislaid The data for the true situation of Lamont island are also 
~ t i n g ,  but they probably are to be found amongat the papers of the late Lieut. 
W w h t ,  who can hardly have failed to determine its position with all necessary 
muracy at the time of its unexpecteddiscovery on the retreat from the ship. The 
k i n g s  and details of the Hayes islands are also wanting. There was, therefore, no 
option but to copy thew features from the published map. The outline of King 
ku land has a h  been copied, but in this instance the beuing of the oentral peak, 
M y  given, servea to & h e  ib azimuth with respect to Cape Bromk. 

On the other band, Payer'e mrvey enabled me to loaate two islands which now 
for the first time appear in the map With Payer'e permission, they are named 
rRer B m h  and Orel, the two officers of the Tsgetthoff who so ably oontributed to 
the ncienti6c reeulb of the eupedition. Of these, Bruoch island is a bold rook or 
cm to the muth of Kuhn island, near which the eurvey shows a third very small 
a n d  still unnamed. Ore1 island lie8 to the muth-eaat of the Klagenfurt group ; 
it is narly covered with snow, through which a few rocks show on the aide towards 
the routh. It is well located by favourable bearings taken in part on October 19, 
1873, st a time when the Tegetthf seems to have remained stationary for a whole 
b y  in the well-defined position shown on the map. There b a h  a emall island, or 
n t h  rock, in the etrait between Sch6nau and Koldewey iahds ,  soarcsly worth 
-timing did i t  not repeatedly o m  in the survey. I t  oocupia the centre of the 
at on p 108, vol. ii., of New Lands,' in front of Schonau island, Cape Bergheue 
IJing to the right in the diitmae. The high ground far to the seet in Wilozek 
hd,  dm now indicated for the first time, was seen by Payer from his station three- 
fourths of the way up Cape n r o l  a t  10 a.m. on April 18, 1874, its estimated 
dishncs being 40 nautical miles. I have not succeeded in making out the situation 
of the wraternmoet of the Hoohstetter island@, for which the ein e bearing from %' bpe Frankfurt is therefore ehown by a dotted lime on the m p .  vary name used 
by Payer in hi work, 'Die Saterreichkh-ungarieohe Nordpol-Expedition in den 
Jhren 1872-1874' (Wien, 1856). has been retained, excepting Cape Buda Pest, 
Rawlimn sound, and Braun island, the existence of which eeems very uncertain. 
It k also far from certain that the northern put of Wilceek h n d ,  M now drawn, is 
not m d e  up of several snow-covered islan&.- 

a r k i n  lines in the sketch- made a t  7 p.m. on April 7, and st noon on April 9 
seem to have been drawn under the impression that the land to the west wss con- 
tinuom right up to Prince Rudolf Land. This impression appearr to have been first 
dispelled on the ascent of Cape Schrotter on the evening of April 9, by the discovery 
of the mound leading to the went between Karl Alexander Land and Prince Rudolf 
hd. ~nfortunat&, the survey leaves the latitude of the southern boundary 01 

mund more than uanally uncertain. 
Payer measured the heights of a number of the mountaim, pertly with the 

rneroid barometer and partly with the theodolite. The aneroid-readings for three 
pin& only are entered on the survey sheets, while there are twelve points for 
which theodolite elevations are available. These latter aeem never to have been 
worked out, except in the case of Richthofen peak, the details of their computation 
my therefore not be uninteresting. In conformity with the notation of the 
original msp, the heights are stated in Vienna feet, of which 3.1635 go to a metre ; 
to reduce to British feet, multiply by 1.0371. The heights have been computed by 
the well-known formula : 

where h b the height of the observed object ; I t f ,  that of the instrument at  the ob- 
mingstation, both above sea-level ; 3, the horizontal distance between the station 
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and the object in terms of the unit of height f d', the same distance in arc; s b the 
observed zenith distance, and p the terrestrial refraction. If d' is e x p d  in 
minutes of arc, an I d in Vienna feet, then d = 5886.43' in the latitude of the 
southern part of the map. The coaffioient of refraction haa been taken a t  QW4. 
aa derived from the oheeroations of the second German arctic expedition. To keep 
well within the mark, I have aseumed the height of the instrument to have been 
15 feet above seg-level a t  the ship and also a t  the station on or near an iceberg on 
May 3,1874. Whenever the height of the theodolite above the surhce entere into 
the computation, it hss been t h e n  eqaal to 5 feet. I n  the third and penultimate 
columns of the following tablee, it  will be noticed that the quantity sought is the 
height of tbe obeerving-station. 

I t  mar be well to add a few words respecting the trustworthiness of thee0 
reaulte. The heights of Balm island, Cape Briion, and the corner of Cape Tegetthoff, 
being derived from favourable angles of elevation, must be very nearly correct; 
with one erwption, they are the only altitudes ohtalned directly from obnervations 
near the level of the sea. The altitude of Cape Littrow, beiog derived from that of 
Cape Briinn, ie naturally somewhat leas certain, and this uncertainty is increwed 
in the deduction of the height of the summit of Care Tegetthoff; but as this comes 
out 229 feet higher than the welldetermined corner of that, promontory-+ difference 
which muet be very near the truth, to judge from the various sketches which show 
both theae fea turee i t  may be inferred that no grslrt error haa cmpt in. The Wiiller- 
storf mountaine being folly 30 nautical milen from Cape Littrow, the angles of 
elevation of their summite are necessarily small, and correepondingly uncertain; the 
theodolite, however, was read in both positions for the higher summit, t h w  exclnd- 
ing any coneiderable error. Furthermore, we have the operation on the summit 
of Sch6nan island on April 22, making that rtation 1893 feet lower than the 
highest of the Wiillerstorf mountaim, or 516 feet above the aea. Thin result does 
not differ excessively lrom Payer's estimate of 400 feet, considering the very round- 
about way in which the computed altitude has been derived-the line of sight 
having t r a v e d  80 miles of air. 

I come now to the much-criticized Richthofen peak. This mountain was 
seen and sketched by Payer, not only from the summit of Cape Briinn. hut also 
from an indeterminable point aeveral miles further weat, where he obtained a better 
view of Markham aound-than was possible from his trigonometrical etation on the 
cape just named. The elevation of the peak from the summit of Cape Briinn ww 
determined in both poeitions of the instrument, the resdinge being O0 22' and 
O0 W, giving O0 26' aa the elevatiou. To make sure that the readings corresponded 
to an angle of ctevation and not of deprmion, Payer made two diagrams of tho 
relative positions of the nonius and the zero point of the circle. H d f  the difference 
of theae &dings given an index correction of 4', in fair agreement with other deter- 
minations about that date. I t  is subtractive for the position in which Payer gene- 
rally used the instrument. The distance, d', I have mourned so aa to locate the 
mountain on an bland of unknown extant, described by Jackson as "high rocky." 
I ts  altitude then comes out 4296 Vienna feet, as entered on the new map. If the 
peak is sssumed to be on tbe fifty-fifth meridian, the height will be reduced to 3330 
feet, while i t  can be no more than 2880 feet if i t  is but 20 nautical miles from Cape 
Brtton. But it is not a t  all likely to be so near, or Payer could hardly have esti- 
mated its distance to be 60 nautical miles, when the Wiillerstorf mountaine wen, 
distinctly visible, in nearly the opposite direction, a t  a distance which we now h o w  
to be 40 miles, and of which Payer must have had n good general idea. From 
these considerations it  Reems very probable that Richthofen peak is to be looked 
for a t  no considerable distance from the point indicated on the map, and that ite 
height does not differ griatly from 4000 feet. 



OOMPlTTATION OF HEIU8T8 ABOVE SEA-LEVEL FROM MEABURES WITH 
THE THEODOLITE. 

I 1 I 
Sktlon ... Ship. I Sblp. I Cape UUmw. Cap Lltlmr. C a p  Llttmw. a p e  Lltlrow. C.pe Llttrow. c'ape I.ilLrow., Iceberg. , Iceberg SebG~u C a p  Brllnn. I I . 1 . d ~  

I mutb-west I TrgettBoU, monnulns ( ,A) mounblos (3) Cipe Onpol- TegeUhoff, ruountaln~ (3). peak. 
cll t aummlt. wr. I I corner. 

I-Y . 12090 ft. 1367.9 R (-!':.:::) 21 17 ft. 10161 R 1129.6 ft. 3l&4 ft. 424 0 ft. 160&5 ft. I 123W3 k :) 26WO ft. 
I 

I 

I 
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( 8 )  . 0° I!)-60' 0° 37.40' 00 10.65' O0 5.10' 0" 30.45' O0 30.60' 0° 15 52' , O0 23-95' 11° 12.70' 

p ... ... O0 1.75' ' O0 3.34' 0'' 0.95' OC 0.16' 0" 2 72' 0O 2.74' O0 1-39' 0° 2.14' , 0" 1-14' 
I 

15.0 ft. C3W.O ft.] 1628 5 ft. 

00 4.55' O0 226.15' (P 37 60' 

0" U.11' U0 2.34' 0° 3.36' 
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Aneroid-readings were taken apparently on three aacente only-those of C a p  
Tegetthoff, Littmw, and Briinn-d only on the lest occaeionwaa the temperature 
of the air recorded both a t  the eummit and at  the bane of the elevation. The 
available materiala, interpolated where neceaaary, are shown below, together with 
the resulting heights, h, computed by Biihlmsnn's tables. 

mm mm. C. C. feat feet. I rent. fret 1 
r 8 r r u - .  1 1  r u *  tww - s + O  I -SIC 1 liwi 1. , 1143 1 14S4 / C T Q ~ ~ L  

I t  will be noticed that the heighta are in every case much lean than t h m  
obtained with the theodolite. The diituence is most likely owing to the effect of 
the intense cold on the delicate mechanism of the inetrument employed, for it is 
least in  the csee of Cape Briinn, which waa amended under more favourable con- 
ditions than the other summits, aa far as mere temperature w e  concerned, although 
the wind made the saoent the most trying that Payer ever ~nada In the abeence 
of any information respecting the tempemtum-coefficient of the particular aneroid 
ueed, it  b obviouly impoesible to place any confideoce in the heights obtained with 
it. The reading8 on March 13 prove, however, t h t  the aneroid barometer atill 
worke a t  a temperature when the freeeing of the quicksilver e t o p  the action of the  
ordinary barometer. Future experiment must determine whether the indications of 
the aneroid at  thee0 low tempenatures can be treated in such a way aa to give the 
true pressure of the atmosphere. 

The heighte obtained with the theodolite have alone been entered on the map, 
from which I have omitted the heighb given in the original, as these aeem to have 
been merely estimated. I t  is by no means unlikely, however, that SchGnau ialand 
is not so lofty aa the computation makes it, but it aeemed beat to retain all the 
computed heights, aa the actually measured differenoee of altitude cannot be far 
from the truth. 

The accuracy of the survey is very different in different parts. In  the south 
all the more promineut pointa are so thoroughly connected with eaoh other and 
with the b s e  by well-knditioned triangles, that errore ao large crs 200 m e t m  
are scarcely to be apprehended in the whole etretch from Cape Oppoleer to the 
Wiilleretorf mountains, Ore1 island, and the peaition of the ship on October 18 and 
19, 1873. Fully aa accurate are the stations on the ice on March 31, April 1, and 
May 3, aa well as the station a t  the foot of Cape Frankfurt occupied on April 21. 
In  this mtion the agreement between the new map and the original chart pu i l i shd  
by Payer is almost perfect in all mentiel particulars. In Austria sound con- 
siderable diecrepancies between the two m a p  make themselves evident, probably 
the reason being that the Austrian cartographer who constrncted the chart relied 
to a considerable extent on the estimated diitances covered by the explorers on 
their marohee, whereas I mainly baaed the reconstruction on the o k e d  latitudes, 
adjutting these by the smallest possible quantities that served to bring them into 
practical agreement with the recorded azimuths. In this way, after repeated 
trials, I succeeded in obtaining a network of triangles embracing the various 
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atatiana on the ice as far M and including Cape Brorok. To judge by the agreei 
m a t  of the bearinge, i t  d m  not seem that them station8 can be in error to the 
estent of much more than a nautical mile either in  latitude or longitude. Probably 
the ssme degree of accumcy mill be found in the positions of the Stoliczka islands, 
of Kane island, Coburg ieland, Hohenlohe island, the eastern shore of Rainer island, 
and the eretern summit M well aa the general outline of Becker inland. On the 
other hand, Cape Tirol, having been paeeed in doudy weather on the northwerd 
journey, and having been obaerved from Cape Brfinn under unfavourable conditions 
PB to the stability of the theodolite, may be m v e d  kilometers wrong in latitude, 
although ita longitude ir well defined by azimuths from the neighbourhood of 
Cape Frankfurt. 

The following table shorn the various obnerved latitudes,' together with the 
okmtions on which they are b a d ,   re well as the fins1 adjusted latitudee used 
for the map. The greatest differences, M--0, between the map and obnervations 
occur on March 31 and April 1, for which the poeitions on the map are derived 
dely from that of the ship by means of the triangulation. 

The greatest error in the original map is in the north-eastern part, where Payer 
ahowe the large Dove glacier extending far to the north, in place of the open see 
with a mlitary group of islandm which Nanaen found in that region. There seems 
little doubt that Paper on his northward journey mistook fog-banks on the esatern 
horizon--paibly in combination with the ice-hummocks, which would naturally 
be formed on the margin of the fiord ice-for an extension of Wilczek Land 
towards the north beyond the latitude of 81° 6'. This mistake is the more pardon- 
able from the fact that Payer seema certainly to have obtained a glimpse of one of 
the island8 j u t  mentioned on the afternoon of April 7, 1874, which he named 
Fneden island, a name which h~ been very properly retained by Nansen. At  
6.15 p.m, on the day in question, Payer made a halt on the ice, Cape B e u e r ~ n n  
bearing ~est~eouth-west (true) at an estimated dietanoe of half n nautical mile. 
At this point he noted that in exactly the oppoaite d i i t i o n  land WM distinotly 
visible, which he described in them words : "The Osthnd knoll 25-30 nautical 
mils Titan- cap, perhaps a north corner of an inland jutting this way towards 
the rest."t The atmospheric conditions were extremely favourable for seeing 
objecb at a great distance. The day had been bright and clear, with a shade 
temperature of -16O R. at  8 am, rising to -13.1° R. a t  noon, aa recorded on 
the m e y  sheet. The clearne-nn of the air is attested by a black-bulb reading of 
+3-s0 B a t  2.30 p.m. Under them cimumstances, M the sunlight came more 
and more from the weet the visibility of objecb in the eaet would be increased 
and there would be evey  possibility of seeing land a t  the distance named. 

The existence of Hoffmann island Beems to be placed beyond doubt by two pairs 
of U u t h s ,  observed a t  8 a.m. and a t  noon, also on April 7, the island s u b  
tending angles of 2 3 O  13' and 26' 2' respeatively a t  the two stations. According to 
the &etches, i t  is completely covered with snow, and rises only slightly above the 
level of the =. ~ h b  may account for its not having been noticed by N a w n  and 
Juhannsen on their kayak voyage towarb the west. 

1x1 the &tire @tione of the objects around Hohenlohe island, the new map 
di%m considerably from its predecessor. I n  the original map the muthorn 
cxt-ity of Crown Prince Rudolf Land is several minutes too far north. I 

The latitudes are practical1y identical with the provieional results entered on 
one of the survey sheets. 

t Thc words in the survey eheet are, "Die Kuppe dce Oatlanden, 25-30 8. M. fern, 
ein Cp,  vielleicht ein Nordeck einer Inwl die nach W. hereintritt." 





THE NEW RAPID OX THE YAIG-TSE. 191 

lcuted Cape Brorok in accordance with the meridian obeervation taken there on 
April 11, together with v a r i o ~  karings of Hohenlohe island ; that island in it8 
turn being well determined by several bearings recorded on the 7th and 9th of that 
month, ne well M the latitude of the latter date. Cape Rath, too, eeeme to be well 
defined, and there is just a possibility that Cepe Buda Pest may also exiet M 8 

mal l  bland separated from the adjoining land by a narrow strait, somewhat 
unwbin indications of land in that position having been observed on two occa- 
donab An&& i e h d  does not seem to exiet, except as the eastern and of Karl 
Alexander Land, there being no certain traces of 8 strait in the survey. Indeed, 
the data reguding the whole emtern and south-eaetern ehoree of that laad are very 
nncsrtain, M the Austriane paeaed it, for the greater part, in foggy weather. I 
have marked by red lines those bearing8 which seemed the most reliable. Desk 
h d  ie k e d  golely by a single, but perfectly reliable, azimuth from the noon 
station of April 16. Dr. N~neen hae kindly shown me hie sketchea of the southern 
put of Crown Prince Rudolf Land, together with photographs of the coast near 
Cepe Felder; they confirm Payer'e survey sheets in the moat mtiefaotory manner. 

In Markham sound the coast-line necessarily remains very uncertain, only a 
few of the principal capes being laid down from cross-bearings. In  the south-west 
I have restricted myself to indicating the few azimuth6 that seemed likely to be 
mful to any future enrveyor. 

In bringing to a conclneion thie endeavour to utilize to the utmost the oarto- 
graphic materials collected by Payer and Weyprecht, I cannot but exprees my 
admiration for the skill and energy displayed by thoee distinguiehed explorere. 
To Weyprecht, geography is indebted for the thorough manner in which he im- 
prrted to the fundamental point8 of the map all the accuracy with whioh he had 
determined the poeition of hie astronomical obcervatory. To Payer'e daring in 
extending hin eurvey to so great a dietance from the ship, no lean than to hie skill and 
indomitable energy, we owe our first 111ap of Franz Joref Land, in which, in epite of 
imperfections, the region travereed by him is laid down in euch a way that any 
explorer following in hie track will be able to correct the few oversights inevitably 
incxental to a first exploration. 

THE NEW RAPID ON THE YANG-TSE. 
THE following extracts, g iv ing  some acoount of t h e  n e w  rapid o n  t h e  
Tang-tee, -used by a landslip, a r e  from a let ter  from Mr. F. 8. A. Bourne, 
H.B.M. Consul, who is i n  charge of the Blackburn Commercial Mission 
to China It i~ dated- 

On the Yang-tse cff Feng-tu Hsien, December 18,1896. 
Yeam. Neville, Bell, and myself, accompanied by Mr. Cecil Hanbury, of 

Shanghai, whom I had invited to join us on the junk voyage from I-ohang t o  
Ch'hung-king, arrived at  K'uei Fu in 1st. 31° N. and long. 109' 30' E. on December 1. 
We heard in more preciea terms here news, the rumour of which had rather diacon- 
certed us a t  I-chang, "that a hill had fallen into the river 6nd made a fearful rapid 
tbat we certainly could not pw." On December 6 we reached the small town of 
Yiin-yang, and learnt that the magistrate had that morning left for the new rapid. 

Thenext day we left Yiin-ynn~ at  dawn, and, after pawing through high mountains 

The Norweginn exploreq howeyer, who pnssed within ~rbout 15 miles of Cnpe 
Bnth, mw no traces of any island in the poeition indicated. 
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flanked by slopes of red shale, now covered with the freah green of beans and 
wheat, we came in eight of the rapid a t  nox~.  Mr. Hanbury and I had landed 
early in the morning, and had delayed a t  a very interesting chai-tell, or village fort 
of refuge, on the north b n k ,  where we noticed ancient Man-tzll bricks with very 
curious deaips, an amount of which I will give in a future letter. 

Viewed from a distance, the new rapid somewhat belied our expectation& Wo 
had been told agein and again on the way up that a mountain had fallen into the 
river, and we had expected to see a precipice overhanging the stream; but the 
height on either side looked at  least half a mile from the bank. As we approached, 
however, an extraordinarysoene p w n t e d  itself; the river was suddenly contracted 
from 300 yerde to a breadth of 80 yards only, and over this sl#rce rushed a mighty 
fall of water, far more than the most dreaded of the rapids we had pawed, W e  all 
agreed that no steamer of whatever power could stem this torrent, and i t  appeared 
impoeeible a boat of any aort could be dragged op such water. The current in the 
middle is very feat, and on either bank huge wave8 are thrown up by the water 
dashing against the rocks below. As our eyes fell upon it  for the first time, a large 
Ssu-chuan junk coming down stream struck a rock in the trough of the waves and 
was a wreck in three minutes. 

Further examination showed that there had been an extensive landalip on the 
north bank, and that a block of ground, measuring about 700 by 300 yard4 had 
fallen from the slope of the mountain, encroaching about 150 yards on the bed of 
the river. The &etch-map appended, which has been drawn by Mr. Hanbury, with 
the aseistanoe of bearings taken by me with a prismatic compasa and of a traverw, 
will give a better idea of what has happened than words. The space within the 
dotted line represents the area of the landslip, the northern edge of which fell 
verticelly about 200 feet, bringing down huge blocks of bard eandetone, which had 
formed a deep bluff above the line of fissure. Below the hard sandstone bluff above 
mentioned the strata bad split vertically, and the whole mountain-side had slid 
down horizontally a distance of 100 to 150 yards. Before the landalip, the 
eaurfsce going south appears to have been much es follows: The main ridg&of the 
mountain about 1000 feat above the river; the hard sandstone blu5 about 606 feat 
above the river, with a few pines growing above it  ; a slope a t  an angle of 30° to 
45O, with bouldere and t'ung oil trees ; an undulating surface cultivated with paddy 
and sugar-c~ne, breaking down to a mnd-slope ; and then hard mudstone dipping 
to easteouth-eaet a t  an angle of about 15O, which formed the bank of the river. 
where the towing-path was a t  low water. .Now the same space is occupied ne 
follow~: Under the eendstone bluff, carrying down some 150 yard8 of it, is a 
vertical cliff where the mountain has been rived as if cut with a knife. A t  the 
bottom of this cli5, 200 feet high, huge blocks of sandstone from the blu5, broken 
by their fall, lie in a confused mass witb fir trees prostrate, truncated, and a t  all 
angles. Below this come t'ung oil trees that have bern carried down vertically 
160 feet, but ere yet fairly erect, with their roots in the ground. Then a curious 
narrow ridge of soft sandy earth, very steep, 50 feet above the level of the ground 
.around it, appearing to have been forced up from below by the heavy fall of atone. 
Then a b y a n  tree, of a girth of 19 feet, which baa been carried along bodily a 
distance of 100 yarde, together witb the rocks around which ita mtn are wound. 
To the west of the banyan tree is an old pathway whioh has been cut in two, tb 
.part upon the landalip being on about the eame level, but 80 yards south of 
part in sitzl, marking exactly the diatanoe the slip has travelled on this si& b u t b  
of the banyan tree is a sugar-mill, which shonr~ curiously the form the plip bee 
taken at t E s  point ; the bed of ita crushinpwheals is thrown from the hori~0nt.l 
to an of lEP, dipping to the north, that is, away from the river. The mill ir 
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aid to hare been on the top of a hillock, which appears to have been &ed on nnd 
u p , d  may rest on the top of the old eendbmnh. Sugar-ame here haa been cnrried 

I CHINA. I 

smth about 80 yards, but is growing an if nothing had happened. The southern 
free of the slip preeenb to the river a bluff formed of a dCbris of loom mud and 
and, with blocks of stone interspersed, 30 to 80 feet above the streamland scarcely 
yet settled down. At the eastern extremity is a point (A on the map), the 

No. IL-AUQUST, 1897.1 o 
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immediate caum of the rapid, running straight out into the river just where the 
stream is hemmed in on the south by a bluff 60 feet high, part of a reef of verv 
hard sandstone that rune for miles. The point was, no doubt, a t  first of the name 
nature aa the bank, but the river while in flood has washed out the loose mud and 
eand, and has left a moet formidable heap of huge bloch of hard sandstone and 
jagged shale that have not been subjected to the rounding action of water; it 
bristles with sharp points, too cruel even for the cppreaa hull of a Yang-he junk 
to touch. 

The new rapid I found to be sitt~ated in lat. 30° 54' 30" N. ; ita longitude may be 
estimated, from Blakiiton's chart, a t  109" 16' E. I t  liee about haif a mile above a 
small rapid called Ta-chaog-tzu. There wns no rapid here before the landslip, but 
a bay, it  ie said, and this ie borne out by the name of the place, Lung-chi-wan, 
meaning Bay of the Dragon's Ford. The country on either side of the slip con- 
siets of slope6 and hillocks of sand and clay coming down at  an average angle of 30° 
towards the river from the main ridge, and divided by spurn of higher ground or 
secondary ridges a t  right angles to the main ridge, and to the river. The landslip 
oonsisted of the whole tongue of sloping hillside lying between two of t h w  
spurs, and it  seerlls to have come down with a strong swing in the direction of the 
eastern spur, a point I shall notice later. On the eret and west line8 of fissure, 
blocks of stones have been thrown out resembling, near the river, the terminal 
moraine of a glacier, and along these line8 small streams are working out a channel 
to the river. 

The landslip occurred at  10 p.m. on September 30, 1896, after forty days of 
incessant rain. I t  seems that no one was killed, although we saw two houses that 
were wrecked and carried some 100 yards. The farmer who lives at  the house on 
the west cf the slip hae been a heavy su5erer; his ancestral paddy land is gone 
under 40 feet of rock and d W s ,  but he and his household of twenty mouths were 
lucky to escape with their lives: the slip paseed within 20 yards of their door. 
The natives deecribe this landslip as a scooping movement, aa if the earth had sunk 
in the middle of the slip and baen piled up on the aouth, and them is evidence of 
nomething of the kind having happened, for there are two small lakes on the slip, 
m d  the surface rieea tows& the river. This is far from the only landslip caused 
in this neighbourhood by the excesaive rains of lest September. We noticad in 
our walks several smaller slip, and we heard of two very serious ones. The Sm 
K i n g ,  a tributary of the Yang-tse, on the north bank a few miles weat of this, 
was eaid to be blocked to tra5c by a slip of a similar nature; and a homestead 
embracing the whole family of a  aster of Arts (chii jin), named Hweng, at  a 
place called Chang-chia-wan, 20 miles from the north bank, wae engulled in a 
slip, which fell from the mountsin-side into a deep valley, and buried in the bowels 
of the earth the houses and their sixty inhabitants. 

In  regard to the nature of the landslip, it shonld firat be noted that the rocks 
which split vertically are, below, a very lightly compressed friable grey sandstone, 
m d ,  above, a soft red sandstone. These probably rest on a very hud candstone. 
These rocks all lie in stratification, and dip about eaat-eouth-eaet, a few degreea 
only removed from the direction of the slip. One may, .perhap, venture the 
following theory : the overlying soft rocks split under the weight of the maas above 
them aaturnted with rain, and slid along the dip of the hard aandstone beneath. 
This theory is borne out by the direction taken by the slip, which clung close to 
the ridge on the eaet, throwing up a big moraine of stone along the edge of fissure, 
beeides pushing out point A ; while on the west, a t  the side farthest removed from 
the direction of the dip, there was a smaller movement, and lem disturbance. 

Three months ago there was but one house here, now there ie a busy town of 
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matabed shope-some four or five hundred. The place is full of trackers and the 
-nb of merchants m d  junk-owners, nnd presents a most animated scene, 
suggwting a mining-camp. In the foreground pigs are being killed and food of all 
sorts prepared and offered for sale; trackers come labouring along, often fifty to 
one hawser ; coolien pass and repass, carny ing all manner of goods across the rapid ; 
a d  the neighbouring slopes are adorned by aquare acree of Yorkshire lastings and 
long-ells, wrecked cargo spread out to dry-a field of gay colours; while in the 
lisfance on the &ts beyond the river Indii cotton yarns fonn a white back- 
,mind, the whole set off by noble mountainq the lower s?opes of which are green 
with young w h a t  and beans. 

The effect of thie rapid on the traffic is very serious indeed. For aome time 
after the landslip the river remained very high, junks passed over the point, and 
the amount of damage to the river's channel was not known. In November all u p  
eff ic  was stopped. Not till the river had fallen much further, on December 4, 
were junks hauled up again. A11 junks, whether bound up or down stream, have to 
unlade, and then cnrgo hne to be carried over land for half a mile. Downward- 
bound junks then shoot the rapids in the middle, and upward-bound ones are 
hauled over just under the point, by sheer weight of trackera, three to six bamboo 
haaaers and an equal number of stays being used to each junk. Both proceasea 
are very dangerous, and the merchant has not only to bear the extra expense, but 
to guarantee the junks againat loss or damage. The junks hauled up seemed to us* 
to be kept off the rocks beneath them by the tremendous force of the water under 
their hulls--of keel, of course, they have none, and they are, as I have wid, empty 
A hundred junks and a thousand lives have been already lost, we were told. The 
average cost of crossing the rapid may be put a t  one to two per cent. on the value 
of the cargo. About five hundred junks were lying at  the rapid when we passed, 
the cargo on which may be roughly valued at 2800,000. When the immenre 
exchange of products between the lower Yang-tse provinces on the east, and 
Bu-chum and North Yunnan on the west, is remembered, and that there is no 
other route practicable, the seriousness of this rapid can warcely be exaggerated. 

As there am no rapid here before the landslip, there csn be no great difference 
in level* between the river above and below the obstruction, the removal of which 
would, one imagines, present no great difficulty to a foreign engineer ; yet, far from 
tnking any s t e p  to get the ohetruction removed, the local government, with the 
help of 8ubacriptions from merchants in Wan Hsien and Ch'ung-king interested in 
the river trafic, ie constructing rosds on both bankr for the portago of goods, as if 
the rapid were to remain a permanent bar to navigation. 

I am afraid you will be weary of this letter, particularly of the details in regard 
to the hdnl ipe,  but to na on the spot these details were inteneely interesting; we 
amld not but feel that we mere face to face with one of those great form that bave 
kid down the surfax of the Earth, and that such a chance of etudying ite action 
fell to the lot of few. And I must eek your indulgence for the deficienciee of this 
letter; i t  wm written in a Chinese junk d t h o u t  the help of a library. I must aek 
the m e  indulgence for the map. The p h o ~ p h s ,  taken by Yess~a Neville, 
MI, md Hmbury, who bad to work under even greater disadvantage@, have nn- 
fortunately not turned oat well, for a worn place for photography and mapdrawing 
could *wcely be found. 

'I% I believe to be the case at  most, if not all, the rapids between I'ohang and 
Ch'nngking. They only exint becaw the channel i n  oontracted, ueunlly by a boulder 
bed bought down by a torrent from the mountaine, and not becauee of a great ditference 
in level They reremble mill-races rather than rapids. 

0 2 



THE POPULATION OF RUSSIA. 
By P. KROPOTKIN. 

THE figurea relative to the population of Ru~sia  which were obtained a t  the recent 
censu lead to several important geographical conclusions, some of which have 
been indicated by P. P. Semenoff in the report on the census which he read before 
the Russian Geographical Society on May 19,' while eome othera will be indicated 
in thin paper. 

From the items which were given in the June issue of the Geographical 
J o u d ,  it was seen that the population of Europesn Russia proper has attained 
this year 94,188,750 inhabitants, while the population of all the non-Russian 
provinces of the empire is 35,022,363, or which 2$ millions are in Finland, nearly 
9$ millions in Poland, 9Q millions in Caucasia, nearly 39 millions in the Kirghk 
eteppes, 4 t  millions in Turkistan and the Transcaspian territory, and 59 millions 
in Siberia. 

At present the chief interest attache8 to the distribution of the 94 millions 
of which the population of European Russia is composed, the last census giving 
most valuable data as regards its density in different parts of the territory, as well 
an the changes which took place in its geographical distribution within the last 

'fifty years. In  order to render these data more comprehensive, I have compiled the 
following table, in which the fifcy provinces of European Russia are arranged into 
a number of natural group, and the increase of population siuce the year 1851 is 
given for each group separately. I have also calculated the density of the population 
per square mile for each province separately, and I reproduce from the official 
census reports the relative proportions of males and females for each province of 
European Russia and for the other main divisions of the empire. 

TABLE A. 

l'opnlrtian. Density / Number ;",=: I in 1897. of women 
,@ 1nb.b. 1 per a c h  

1 1891. ' 1861. J-. 1 p$:: 1 lzz:a 
... 

---I - -  ---  - - 

Arkhangelsk . . . . . .  i 231,064 - I 

I 0.2 i 111.0 . . . . . . . . .  E:i:8 1 :;::: 1 - 1.2 110-9 . . . . . . .  Vologd~ ...I 1,365,313 - 4 ! 108.6 
- - - - . I_______ __'___I-__ 

... . Northern provinces I 2,079,520 1 1,361,741 53 1 - 1 - 
Perm . . . . . . . . .  
Vyatka . . . . . .  

Northern Urnle ... 
- 

. . . . . .  Novgorol 
P&ov . . . . . .  ... St. Petersburg 
- 

... Lake district 
--  - 

. . . . . .  Livonia 
Eethonia . . . . . .  
L'ourlnnd . . . . . .  - - . -- . - 

Baltic provinces ... 
-. -- - . -~ 
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Pmrfnas. 

i Nort hem blnck*earlh) 11,807,574 1 8,197,680 ; 45 - i - 
region . . . . . .  

P o p u ~ n .  

per each 
IUO men. 

- I -- - 
. . . . . . . . .  Vilna 1 1,591,912 1 787,609 - 157 I 1001 . . . . . . . . .  Gdno 1,615,815 , 795,601 1 - 95.5 . . . . . . . . .  Komo ' 1,5.19,97& I 875,196 ; - 1 ::: 1 103.5 ------- 

... Lithuanian province8 , 4,757,699 2,458,509 ( 94 1 - 1 - 
-- -- -- - ,-- --- -- I--,----- 

i ...... ...I 1,50%8851 742811 i - 1 142 1 1W6 
M i d  . . . . . . . . .  1 2,156,343 ' 9%,M5 ' - 9-7 1 100.0 
Mogbilev . . . . . . . . .  1,707,613 837,537 , - ' 14.6 101.7 
-- ! - - _ - I - - -  ... WhiteBwis ...' 5,366,851 2,515,693 / 105 ! - 
- -. - - - . - - - - 1 I - -  

Smolenak . . . . . . . . .  I 1,550,973 i l,W,ti50 - ; 11.3 1090 . . . . . . . . .  --- I - Mago ' 1,178,835 941,402 - t 15.8 1165 
I ) - - -  . Western (!entral ...... 2,729,808 / 2,011,052 35 ; - I - 

-----, -- --,-- 
TV er... . . . . . .  ... 1,812,559; 1,359,920i - I 11.0 1 119.4 
Yucnkv . . . . . . . . .  1,073,5!13 WY,426 - 12.5 [ 133.0 
?Cc&ome . . . . . . . . .  ' 1,428,893 l,U20,628 1 - 7-0 117.1 
Mmmw . . . . . . . . .  2,433,356 1,348,041 - 30-1 j 8Y.2 
Fladiiir . . . . . . . . .  1,570,730 1,168.303 ; - 13 4 114.2 
Nijni-Norgorod . . . . . .  1,603.034 1,12ti,iY3 - 130 110.7 
- -  - - -  - --- ----- -- --- 
Moron indmtrial region . 111,922,165 I 6,966,811 57 - 
- - - . - - - - 

- - I--- --- _ - I  
Tala . . . . . . . . . . . .  1,481,722 , 3,092,473 - / 190 
Orel . . . . . . . . . . . . I  2,054,609 1 1,4Uti,571 - 18.1 
Kursk . . . . . . . . .  ; 2,591.F93 , I,(i65;&15 1 - 1 2 1 - 3  

- 
--- 

111.4 
1051 
101.7 

...... . . . . . . . . .  Simbirsk , 1,550,458 1,024,286 8 - 12.7 1 lO(i7 . . . . . .  Sarah ...! 2,419,756' 1 , 4 4 9 6  - 11.8 
- - - - - . - - - - - -- - 

103.5 
I--! 

Middle-Volga pmvinwe 1 6,160.289 3,816,134 61 
I_____-- 

Rg:~zan . . . . . . . . .  ; 1,827,537' 1,308,472 8 - ! 18.0 1 111.2 
Tambov . . . . . . . . .  I 2,715,265 1,666,505 - 16.9 I 104.4 
hnza . . . . . . . . . .  1,4gJ,948 I 1,058,444 1 - 151  1 105.8 

- 1 1 - -  

Podolia . . . . . . . . a  / 3,031,040 1,577,966 - 70.0 1 82.1 
volbpin . . . . . . . . .  2,999,346 1 1,469,442 1 - 17.3 I 9S.2 . . . . . . . . .  W,.. 3,564,433 l,Ggt;,$YY , - I 211.8 1 78.6 - , --- 

buth-western province8 9,594,819 ! 4,684,247 

Vmnej . . . . . . . . .  
PO:UV. . . . . . . . . .  2.794.75tii 1,668,6941 - 24.1 1 101'4 . . . . . . . . .  Chernigov 2,322,007 1,374,746 I - 
Kharkckor . . . . . .  2510,378 1,36(j,18Si - 
~knterinmltrb" . . . . . .  2,112,651 788,179 - -- - _ I _ _ _ -  

Little Buwia . . . . . .  , 12,287,112 6,827,548 80 
- . 

18*& I 1036 
18'9 : 981 

94.1 ---- 
I: 1 - --- I -  --- 

&r\trnbin . . . . . . . . .  1,936,403 ' 874,OH - ( 180 / 91.8 
Khersrm . . . . . . . . .  1 2,728,508 1 889t205 - 16.0 95.3 
Tanrids . . . . . . . . .  8 I,.l45.835 / 601c,83.2 - 1 9.9 898 . . . . . . . . . . . .  2.5i5.818 

&nthern province8 ... 
- - --- -- ___I_- 
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PopulaUon. Number 

Pro11uecl. 
1837. I 1851. 1897. 

Finland ... ... ...I 2,527,801 1 1,636,9151 55 / 5.2 / 102.2 

Caucasia ... ... ... 1 9,725,553 / 4,496,152 1 - 9.3 1 89.5 

Astrakhan ... ... 1,002,316 1 386,763 
Samara . . :::I 2,761,851 1,320.108 
Ufir ... ... ... ... 2,219,8521 956,447 
Orenburg ... ... ... 1,608,388 1 689,269 

----- 
Siberia and Sakhalin ... 1 5,731,732 1 2,9ilJ7,184 I 135 i 1-8 1 93.7 

- 955 
- 1 1024 

. . - 

Sooth-eastern provinces 7,592,393 i -- - 

Tota1, European Rusnia 94,188,750 -- 
Poland ... ... . 9,442,590 

- - 
I - -  

126 - ----- 
78 8.1 ---- 

3,352,587 

52,797,685 

4,852,055 

---- 
Rnrian Empire ... ... I 129,211,113 1 67,380,615 1 ' 92 1 2.5 1 10M) 

99'6 
100'3 

- 

1.8 

Steppe region ... ... 
- -- - 
Tnrkietan and Tranac\sspiao 

Ruesians in Bokbara and 
Khiva ... . . . . . . 

A few remarks must be made concerning the value of thew figurea. The earlier 
censuses of Buseia were not censuses at  all, in the sense that now attaches to the 

95 1 30.6 I 98.6 

term. They were mere enumerations of the "tax-paying" peasant and small 
artisan population, which enumerations-as P. P. Semenoff remarked in his report 
-" eupplied almost no data for science, were of little value for the administration, 
and wero hateful to the population." Still, the data which were collected i n  this 
way in 1851 were supplemented from various sources, and worked out in a more 

3,41514 

4,175,101 -- 
6,412 

or less scientific way; by Koeppen; they may thus be taken as approximately 
reliable, in preference to the figures of a later enumeration which wae made i n  1858. 
They are given in the second column of the above table. Ae to the figures obtained 
during this year's census, they may be oonsidered as quite reliable, within certain 
reasonable limita of possible error. To take that census, an army of 150,000 
enurneratom WM set to work for three months-a great proportion of them being 
volunteers (more than a thousand students of the University and the High 
Schools took part in the census a t  St. Petereburg). The lista were made for each 
family separately, and they contain the name, the aex, the we, the mother-tongue, 
and the profession of each individual. Such lists will evidently make it  possible to 
determine the number of persons of each age in the population, and to compile a t  
last a reliable ethnographical map of the Russian Empire. 

In  the mean time, we can already see that considerable changes took place in  
the geographical distribution of the population of European Russia within the 
last forty-six years. From the third column of the above table A, it  is evident 
that the increase of population has mried very much in differeut provinces. I n  
mme of them, possessed of a meagre clayey and eandy soil, the increase was as low 

------- 
1,220,654 

- 
- 

as 35 per ceut: in forty-six yean, while in the provinces on the Black ma the 
average illcrease wee 165 per cent., and even rose to 207 per cent. in Kherson. 

180 --------- - 
- 

0.6 

2.5 --- 
- 

89-4 

83.0 

999 
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! h e  that the figurea of the last cmms do not represent the permanunt, but only 
the winter population, In  R w i a  hundrede of thoasende of pessanta leave their 
rbodeu every winter, and wander south and north, towards the large towns, or 
to the fertile prairies, in march of wort* This sort of temporary migration 
L rbo very well illustrated by the extraordinarily high proportion of women in 
the population of certain provinces, whioh is seen in the o e n m  figures (table A). 
Thos, in Balugos, which 1 know pereonnlly, the very high percentage of women 
(116 women for each 100 men) depends entirely upon the fact that a considerable 
proportion of the male population go in winter to South Ruseia in search of work 
u carpentera ; they go ch idy  to Kherson, where we find, indeed, the reverse pro- 
portion of only 95 women for each 100 men. I n  Tver, the similarly high proportion 
of women (117 women for each 100 men) is due to the men going in great numbera 
b S t  Petersburg, to work in the textile factories during the winter months. In 
both these cases, and in fact in all othera, the disproportion between the male and 
the female elements of the population would not have been 80 great if the census 
bad been taken in summer, when the Kaluga and Tver people return home in order 
to work in their fields; but the same disproportion would then appear in other 
provinces, from which a considerable number of men migrate southwards, to work 
at hapmaking in the southern prairies. However, even if these tempomy causas 
were eliminated, very considerable differences in the rate of increase of the popula- 
tion would be none the lees quite apparent. 

The fact is-and this f& has immense importance for the general develop 
ment of Rueeia, its history, and ita further progreaa-that the wntre of gravity of 
the population of EuropesnRussia has been shifted within the last fifty years south- 
wards, towards the shores of the Black aea A hundred, and even fifty, yeare ago 
the chief bulk of the population of European Russia wee in Central Russia, round 
MOBCOW; there being a t  the asme time another centre of dense and numerous 
population round, or rather south-west of, K i d .  Now the main centre of dense 
population has been shifted southwards; and, while in Central Russia the popula- 
tion has been increasing more slowly than on the average in European Russia, in 
the mnthern parts of the territory the populat,ion wns doubled and nearly trebled. 
Bnda may be said to move southwarda to the Black .sea. In  South Russia, 
eqecially since a prodigious development of agricultural home-made machinery 
took place,? and aince culture on a large scale was introduced in the fertile '' black 
earth" prairies, we find the densest agicultural population. There we find also 
the greatest number of populous towns, all of recent growth. If we take the 
towns having more than 75,000 inhabitants, we find that, with the exception of 
8r Peternburg and Riga, they are all situated to the eouth of Moffiow, and that 
quite a number of large towns, which were quite insignificant spots fifty years ago, 
bave grown up, either in the south of Kioff, nearer to the Black eea, or in the 
aootheast on the lower Volga. Such are Kharkov (170,682 inhabitants), Sarator 
(133,116), Ekaterinoshv (121,216), Rostov-on-Don (nearly 150,000), Astrakhan 
(113,075), Baku in Caucasin (112,253), Kishineff (108,506), Nikolaeff (92,060), 
and S.mus (91,659); to say nothing of a number of southern towns like Elisabeth- 
grad, Kremenchug, Taaritayn, Berdicheff, Novocherkask, and Taenrog, which a11 
have populations of more than 50,000. They have all grown up recently in 

The proportione of thin migration mny be judged from the flgures which I 
eve in the deacriptiom of eeparate Ftueeian provinoeo (K to Z) in the 'Encyclopmdia 
Britannh.' 

f See the Britiah Consnlar Reports in connection with the Nijni-Novprod 
Exhibition. 
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&nth Russin, on or in the vicinity of the Black sea, and they are centres of either 
a considerable trade or of some important branch of industry. Besides, a very 
great number of populons villagee in that region have rapidly become important 
small towns. 

I t  may thue be said that the Baltic sea loem more and more of its importance 
for Russia, while the Black spa, and a h  the Canpien, acquire more and more 
importance in proportion. This is the fundamental fact which is brought into 
prominence by the last census. 

Its geographical bearing is extremely intereating. The strncture of the surfsee 
of ~urop&n ~ u e e i a  may beet be rep-nted by stating that a broad plateau, deeply 
ravined by river valleys, croeeee the territory from the south-wept to the north- 
east ; that is, from the Carpathiens to the middle Urals. I t  slopes on the north. 
west towards the lake district and the double valley of the Sukhona and Vychegda 
(the two rivers which flow to meet each other and form, after their confluence, 
the Northern Dvina); and in the south i t  slopes towarda the Black sea, the See of 
Azov, and the depreseion on the northern oosst of the Caspian sea. Several separate 
deprewione, which formerly were elongated gulfs of the Caspian sea and, later on, 
,great lacustrine barsins, are sunk into the plateau (the chief of them being that of 
Nijni Novgorod). This leading orographical feature of European Russia, which 
formerly well understood by geographers, has unhappily been obliterated on 
recent hypsometrical map ,  which, like all hypometrical m a p  that are drawn with 
an insufficient number of contour-lines, have the drawback of obliterating the leas 
pronounced yet important orographical features of a plateau-shaped territory. 
Neverthelesn, all the physical nnd economical features of European Russia may be 
indicated on a map, in striking conformity with this leading feature of R d ' 8  
orography. The m a p  of distribution of various soils, of agriculture, of productivity 
of crope, of imported and expo~ted corn, of agricultural well-being, of climate, and 
-we now see-of density and increase of population, can all be shown to be 
dependent upon the just-mentioned leading orographical feature. When we coneider 
the figures of the last census from the geographer's point of view, we may interpret 
them as follows :-Formerly tho Great Russians occupied the northern slope of the 
abovementioncd plateau, but gradually, since the seventeenth century, they began 
to spread along its northern edge. Next they spread on its surfnce ; and since the 
end of the last century, when Turkish rule was abolished on the Black sea, they 
spread down the southern slope of the plateau, to the shores of the Black sea, the 
Sea of Azov, and the Caspian. At the present time as mu$ ae two-thirds of the 
whole population of European Russia is concentrated in the black-earth " region, 
which covers less than two-fifths of the aggregate territory. 

The trrble A folly illuetrates this conclusion. We see, in fact, that the greatest 
increase of population took place in the southern '' black-earth " and steppe-like 
parts of the plateau-the group of south-western provinces and Little Russia- 
and on ita southern slope, in the provinces of Bessarabia, Kherson, Taurida, Don, and 
Astrakhan, where the increase of population was more than twice as high ae the 
average increasc for European Russia altogether. 

Insrituting a more detailed examination, and partly following P. P. Semeno5's 
address, we find that (leaving aside the two capitals, Moscow and St. Petersburg) 
the densest population is iu the south-western provinces of Podolia, Volhynia, and 
Kieff; in Little Russia (Voronej, Poltava, Chernigov, Kharkov) ; rw well as in the 
group of the " northern black-earth region " (Ku~.sk, Tula, Orel, Ryaean, and 
Tambov). In some parts of the last-named region, the agricultural population is 
altogether so dense that o considerable emigration to ~iberiahas taken p ice  recently 
from the five last-named provi~ces. Consequently, the rate of increase of popula- 
tion was only 45 per cent. in forty-six yeais in these five governments. 
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In the Black sea provinces (Lhamabii Khermn, Don, and Crimea) the increaee 
mges from 120 to 2@7 per cent., this last formidable increase having taken placa 
in Khemn, where the population, attracted as i t  was by a very fertile, moetly 
unoccupied mil, by mining, and by the large city of Odeese, has more than trebled. 
The anme is true of the s o u t h e t e r n  provinces on tbe lower Volga and in the 
Southern Urale, i.e. Samara, Ufa, Orenburg, and Batrakban, where the increase 
WM from 109 to 160 per cent., luge  towxu also growing up in the mean time. 

A strikingly small incr- is fonnd, on the other side, in the manufacturing 
region round Mowrow, which contains nearly twethirda of all the great industries of 
European Rumia In  that region, notwithstanding the rapid growth of the capital 
iW, which now has nearly a million inhabitants, the increw was only 57 per 
cant, that is, much below the average increase for all European Rw+ie.* As to 
the p t l y  manufacturing provinces of Kaluga and Smolemk, which are possessed 
of but a very meagre mil, the increase of their population was still smaller 
(respectively 43 and 25 per cent.). Two other regiona of very low rate of incream 
u e  found also in the lake dietrict (Novgorod and Pskov) and in North-Emtern 
Bueaia, where the inmane was only from 40 to 68 per cent. in forty-six yenre, 
notwithstanding the scarcity of popnlation. Be to the capital, St. Peteraburg, its 
p p h t i o n  has trebled within the same period, and now exceeds 1) million. 

A notable feature is the rapid increaee of population in the three Lithuanian 
provinces and the three provinces of White Russia. In only one of them, Kovno, 
the population has not doubled since 1851, while in the othere the increase waa 
from 100 to 137 per cent. The rapid multiplication of the Jews, and their better 
enumeration ("they have admirably well supplied all data for this census," M. 
h e n o f f  remarks), and especially the advantageous conditions under which the 
msrL were emancipated in the Lithuanian provinces (the Polish landlords were com- 
pelled, after the unsuccessful insurrection of 1863, to grant larger allotments and 
to receive smaller redemption for the liberation of their serfs than the R w i a n  land- 
lords in European Russia proper), fully explain, in Semencff's opinion, that rapid 
incnwrae. 

An to Poland, which ie the most densely peopled part of the empire, its population 
han nearly doubled since 1851 (increase 94 per cent.), and, what is still more 
remarkable, this high rate of increase was maintained within the last twelve years as 
well, while in mveral other parts of Rwsia the increa~e which took place in previous 
decades slackened recently. A good climate, a fertile mil, and an absence of 
dronghte, which are so painfully felt in South-Eastern Russia, the specially 
furourable conditions under which the ex-serfs were liberated, the rationalculture 
which spreads amongst the peasants as well, the rapid growth of industry, and 
partly also the German agricultural immigration, which was favoured by the 
G~IUUUI Government, explain this rapid increase. 

An to Caucada, its population has grown from 4,436,152 inhabitants in 1851 
to 9,724,000; but this is not due to annexationmnly 447,000 inhabitante 
having been annexed in 18'78.t I t  is due partly to better method8 of enumera- 
tion, but especially to the rapid colonization of Northern Caucaeia by the Ruseians, 
88 a h ,  nndoubtedly, to a local increase of populalion in Transcaucasia, where 
8gricnlture attains a high degree of perfection (in Ti5is and Kutais), while 
bku has become a great industrial centre owing to its naphtha wells. The two 

- - - - . -- 

The high percentage of women in that region shows that a considerable number 
of men mast beatuent in winter-time; but all allowance being made for that cause, the 
increw would still be very small. 

t Against which might be set the loem by the depopulntion of Abkhnsia,now sllown 
a8 rminhnbited in the omoial mapa-ED. G.J. 



202 THE POPULATION OF RUSSIA. 

provinces of North Caucasia-Terek and Kuban-have now become, partly in con- 
sequence of immigration, and partly in conseqnenoe of natural inore& (number of 
births M high aa 55 in the thousand), important centrea of Ruaeian population-a 
very oonsiderable number of small Cossack villagtx having lately beoome t o n  
with 10,000 to 20,000 inhabitanta 

As to Siberia and the Kiighiz steppes, they are being rapidly colbnised by 
Rueaian emigrants The province of Tobolek is now thoroughly Rueeian, and it  
appeare that even in the provinces of the Amur, Maritime, and Sabbalin them is 
already no less than 350,000 inhabitanta, almost entirely Ruaaiane. 

A question of great interest ariaee in connection with the last census, namely, 
what are the respective numbers of the different nationalitiee of which the 
Ruaeiau empire is composed? The lists of the ceneua will undoubtedly give a 
complete answer to thia important geographical question. It will take, however, 
muah time to work out these data of the census, and in the mean time I hsve 
attempted to roughly compute what may k the number of Runsiana in that 
heterogeneous empi& For that purpom, I haveavailed myself of the percentages 
of ditTerent nationalities in Ruseia whioh were publiehed eome twenty years ago 
by Rittich.* 

Tak.ing Rittichls percentage fi,-s and the data of the laat aensua, the following 
table, which of couFae represents but a rough eatimate, could be computed for 
European Ruaeia :- 

Northern and Baltio provincee 
Lithuania, White Ruesia, and 

South-West R w i a  ... ... 
Little Russia and Dq . . . 
Central Russia. .. ... ... 
Volga provinaea ... ... 
North-Eaat Ruseia ... ... 
Soutllern provinces ... ... , 

- - .- 

200,000 1 8,510,000 
(6,800,000 

White Ruuiana) / 
' 4,000,000 

26,100,000 
I 6,100.000 
I 7,100,000 

1,300,000 1 4,300,000 

European Ruseia ... . . . 94,081,000 

I t  may thus be said that there are in E?lropean Rusaia about 83,000,000 
Ruseians out of 94,000,000 inhabitanta, i-e. nearly 50,000,000 Greet Russians, 
over 26,000,000 Little Russians, and about 7,000,000 White Ruaaane (Byelorussea). 
There are, moreover, more than 3,000,000 liueaians (Great and Little Russians) in  
Canceeia (chiefly in Cle-Caucaeia), over 1,000,000 Rusaians in the Kirghis s t e l ) p  
territory, and over 5,000,000 Kueeiam in Siberia, aa against leae than 750,000 
natives. The Russians thus make a little over two-thirds of the total population 
of the empire, and they are settled in three compact bodies-in Ruwia proper, in  
Northern Caucasia, and in Siberia. 

' Plemennoi Sostav Kontingentov Busekoi Armii,' by A. E. F. Rittioh. Bt. 
Petemburg. 1875. 



A PORTABLE MERCURIAL BAROMETER. 

Tim barometer, which was Brat wed by Dr. J. Norman Collie, P.R.s., Profefmr 
ol Chemistry, Pharmacentical Society of Great Britain, condeb of two g h  ends 
of the aame diameter, 0.4 of an inch, joined together by spcially made rubber 
tubing of very small bore, capable of withstanding a long-maintained m~~um. 
The upper end is about 2.5 inches long, and contains an air-trap, into which all 
the air that may accidentally enter the barometer, either through tbe tap leaking, 
through the rubber tubing, or through either of the jointa, must find it8 way. . 
The lower or reservoir end is about 4-5 inches long, and has an 
air-tight tap about an inch below the bmad yrt. These ends 
M forced into the rubber tubing, and, as an additional pre- 
caution against leakage, copper wire is bound round the joints. 
The d e  ia cut on an aluminium bar, along which two carriages, 
to which the barometer is attached, move up and down, and 
they can be clamped to the bar a t  any plsce (vide digrams). 
By means of the verniers attached to tho carriages, which are 
divided tc 0'002 of an inch, i t  is very easy to estimate the 
height of the mercury to  0 0 1  of an in&. 

To use the barometer, the camages are put on the d e  bar ; 
the lower one in clamped a t  the bottom of the bar, and the 
upper one some inches higher up; the barometer is attached to 
the carriages by clamps which fit over the jointe; the rubber 
cap is removed from the reservoir e d ,  the tap opened, the I 
v d e m  put in the middle of their runs, and the upper carriage 
moved up the bar until there is a vacuum. By means of the 
rcm on the right of the mercury, the verniers are moved up 
or down until the top of the mercury a t  each end is in line 
with the edgss of the ring6 attached to the verniers, and which 
fit round the glass ends. The rubber cap on the reservoir end 
in merely to prevent the small quantity of meraury, which 
nhould be left above the tap when i t  ia closed, from being shaken 
out when travelling. 1 

To pack up the barometer, lower the upper carriage wry I 
Jady until the mercury has tonched the top of the glass; 
then dedach the barometer from this carriage, and either let 

hang vertically. By this means the barometer is completely 

U 
the upper end hang vertically below the reaervnir, or detach ' ~ , ~ ~ , " ~ ~ ~ ~  
the reservoir end from its carriage and raise i t  till the barometer w s m o ~ .  

filled with mercury, and then the tap must be closed. The reason for doing t h i  is 
to render it qnite impoesible for air b enter the barometer when it  is not in UW, as 
when thus filled and packed away the mercury is endeavouring to get out of the 
barometer. This is easily proved by carrying out the above directions, laying the 
barometer down on the ground or table, etc., raising the reservoir end, and opening 
the tap, when the mercury will a t  once rise in the reservoir. The barometer, with 

thick mft cap a t  each end, is packed in a rectangular box about 118 x 94 x 3# 
inches, ooiled round a partition containing the carriages, a small bottle of mercury, 
a exhaust-pnmp, and a very small tin of composition to apply to the tap if 
q u i r e d .  A ehort length of tubing is put a t  the bottom of the box, and in required 
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to connect the pump to the barometer in caee of air getting in, but the pump is 
seldom required. The total weight of thii box and barometer, etc., in about 74 Ibs. 
The scale-bar and travelling-case weigh about 6) lbs. Gasella, who in the sole 
maker, is now making a lighter d e b a r  and lighter carriages, EO the total weight 
of the new instruments complete will be reduced. 

If the instrument is p k e d  as I described-in a well-padded box-it is quite 
unneceseary to take any further care with it  when travelling. Should a traveller 
wish to carry a spare barometer, i t  can be carried in a well-padded box about 
83 inches square by 48 inches deep, weighing, when full, about 32 lbe. 

I t  waa in a box of this description that I carried the barometer, which wse 
exhibited before the Royal Society on May 19, 1897, on my recent journey into 
Western Tibet, of which country about 24,000 square milee were surveyed by 
me and the sub-surveyor, who was detailed by the Survey of India to accompany 
me. This particular instrument wm used about two hundred and eighty times, 
and required to be pumped only twice. I t  was carried-chiefly on mule-back-over 
thirty-three passes, varying in height from 11,500 to over 19,200 feet, and 
was sent from Umballa to Bombay aa an ordinary parcel, and thence shipped 
aa ordinary cargo to London, where i t  arrived quite safely. 

This instrument withstood a very severe teet, to which it  wae accidentally enb- 
mitted in India. I t  slipped off tho seat of the carriage in which I was driving, and 
fell on to the metalled road. Although the best pace of hired animals in Indi i  
is not very rapid, i t  was on this occasion quite sufficient to prove that this barometer, 
packed m describfd, can safely undergo a wnsiderable amount of very rough usage. 
I would like to allude to the alleged drawbacks to this barometer, and to reply 
to them. 

First, i t  takes a long time to set it  up and take readings. I admit that 
the directions are somewhat lengthy, but it  does not take long to carry them out- - 
only about ten minutes to unpack, set np, read, and repack. 

Second, i t  may require pumping often. I used one about 280 times, and 
it  required pumping only twice, and the older the instrument the lees likely is 
i t  to require pumping. Leakage would, of course, occur more easily when high 
premrea were being measured. 

Third, it  is hard to exhaust from i t  m y  air that may accidentally get in, 
and, besides, i t  takes a long time. This operation is not difficult, and, with a 
proper pump, should not take half an hour to perform. 

Fourth, the presence of air in the instrument causes false readings. I 
compared the readings of my barometer, with air in the air-trap, with thorn of 
two standarde, and all three readings were identical. Be long aa air does not 
go beyond the air-trap, the redings are not affected thereby. 

Fifth, one critic-a very competent one-considered the handle of the tap, 
the neck joining it  to the tap, very fragile. This is the strongest kind of handle, 
and the quality of glass used is exceedingly tough, EO that there need not be 
any fear of the handle being wrenched off. Spare taps may be carried and easily 
fitted in place of a broken one. 

Sixth, an error of reading would occnr, owing to the meniecue of the mercury 
in the narrow top and bottom cieterns. This would not be the case, for the read- 
ing in the upper part of the barometer would be too high by exactly the same 
amount as that in the bottom part, and the two errors would counterbalance o m  
another. 

Seventh, there is no attached thermomtter. Not required for all  ordinary 
pnrpoaes, se, by exposing the iustrument thoroughly for a few minutes, i t  will then 
have the eame temperature as the surrounding air, which in eaailp ascertained 
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by ~ ~ p d i n g  a thermometer from tbe c k m p s c ~ ~ w  of the upper carriage+ or from 
my other place olwe to the instrument. 

Eighth, the rubber tnbing becornea stiff in oold weathsr, d will not k t  long. 
Tho tubing of the barometer which I used in Tibet wan perfectly pliable a t  a tem- 
pature of +0° Fahr., and did not show any tendency to becoming stilt Timo 
done wi l l  pmve for how long this tubing, which in nude of the very best materials, 
rill h t ;  but I should think i t  will remain perfectly good for m v e d  years, and it 
an eady be replaced without returning it  to the maker. 

Ninth, the mercury soon becomes dirty and diecoIours the glass. Yen; hut 
only in the mrvoir end, which is open to the air, and i t  is easily cleaned with a 
piace of cotton-wool attached to a wire or stick. 
Tenth, if, by any mean4 a large quantity of air got into the instrument, i t  

night asily get above the air-trap and render the bwometer useleee until the 

TEE T P ~ B  CARBIAQE AND VEHNICB, TEE I.OWEB CAHILIAGL AND V E ~ I E B ,  WITH 
WITH BAROYCTEB ATTAUHED. BEJEBVOIB END OF BAROYETER ATTACHSD. 

mercury wm re-boiled. Quite recently, while testing a piece of new tubing which 
am thought to be defective, the barometer was set up and left open, with about 
half an inch of vacuum, during the night. On examining i t  next morning, the 
upper part was found full of mercury, the air-trap was full of air, and there was a 
considerable amount of air in the tubing as well. 

Having referred to the alleged drawbacks, I think it  will not be out of place for 
me to mention that this kind of barometer requires no special care when packed as 
dascribed by me ; is capable of witbstmding a considcmble amount of rough usage, 
exposure to great changes in temperature, without being opened ; is very easily and 
apidlg set up and read ; the error, if any, is constant, and it will last for several 
Jan without requiring new tubing. A spare barometer of this pattern, which 
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reached me when I was on my way to Tibet, having proved defective owing to a 
faulty tap, I filled it in a temperature of about + 2 5 O  Fahr., a t  Rimdi, near Chsng- 
chenmo, in Ladak, and sent it  by coolie over two passee about l8,COO feet high to 
Leh, and thence by parcels post to Iandon, orer three passes varying in height 
from 11,600 to 13,600 feet, end through India in the month of June, when it ia 
reasonable to auppoee that it was subjected to a temperature of about 100" Fahr., 
probahly higher. This instrument, which in all probability experienced a change 
of temperature of about 75' Fahr., reached Dr. Norman Collie in London quite 
safely. 

NOTE BY DR. J. NORMAN COLLIE, F.R.S., ETC. 
The barometer mentioned above by Captain H. H. P. Dewy ought to be of 

considerable use as a field instrument, chiefly on account of the w e  with which 
i t  can be packed and carried about without fear of damage. The ordinary 
mercurial barometer is an unwieldy instrument to use, and must be constantly 
looked after during transport; in this new form of mercurial barometer, the stem 
being flexible obviates most of the objections which can be urged against the 
ordinary form of barometer. 1 

During a mountaineering expedition to the Himalayas in the summer of 1895, 
I firat uaed one of these flexible-stem barometers. The instrument was packed in 
a quarter-pound tobacco-tin, and wually carried in the pocket of my coat ; for a 
scale a pocket steel measure was w d ,  and my ice-axe, and two indiarubber rings 
to clamp the barometer on to the axe, nerved as a suppr t  for the imtroment. Of 
course the readings were only approximately accurak to within, perhaps, a tenth 
of an inch, and do not for one moment compare with thoee obtained by  the 
perfected instrument used by Captain Deasy. The instrument, however, haa 
l ~ t e d  well. Since 1895 it hse been lying about in a cupboard, but i t  is still in 
a perfectly uaable condition, and I shall take it  with me on an expedition this 
summer to the Selkirks, in Weatern Canada. 

Appended is a table of comparisons of two patent portable barometers with 
two standard barometers. 

B.rometers. I. 11. IIl. IV. 
Jane11,1897 ...... 767.6 ... 767.4 ... 7673 ... 7674 
June 12, 1897 ...... 767.5 ... 567.4 ... 767'2 ... 767.1 

I. Barometer at University College (chomical laboratory). 
11. Barometer a t  Pharmaceutical Society (chemical laboratory). 

111. Barometer used during trip to Tibet, 1896. 
IV. Barometer used in Himalayan (Kashmir), 16!!5. 
Nm.-There was a minute babble of air in Barometer 111. Barometers II., IIi., 

and IV., were all read in the same mom, which wan about 30 feet higher than tho 
m m  at  University College in whioh Barometer I. wtw read. 

THE SOCIETY'S ADDRESS TO THE QUEEN. 
WE give i n  this month's number  of t h e  Journal a reduced facsimile  of 
t h e  Addrees presented t o  t h e  Queen, on  the occaaion of  t h e  complet ion 
of t h e  sixtieth year  of H e r  Majesty's reign. Neceeearily t h e  c o l o u r  
embellishments a r e  omitted. 
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THE MONTHLY RECORD. 

Bational Photographio Beoord Aarooiation.-Sir J. Benjamin Stone, M.P., 
who hrs greatly interested himeelf in the systematic collection of photographe 
illustnting the hietory of dierent  parts of the country, convened a meeting on 
Joly 8 to coneider the further development of the idea. To this meeting he invited, 
moogat others, representatives of the Boyal Society, the Royal Geographical 
Swiity (Major Darwin and Dr. Mill), the Society of Antiquaries, the Royal 
Archmlogioal Institute, the Roynl Institute of British Architectn, the Royal 
Photographic Society, the Britieh Museum, and the South Kensington Museum. 
Sir Benjamin Stone presided, and epoko of the important aid to hiitorical dascription 
which the modern permanent photographic processes had rendered available. It 
ru now poseible to eecure photographs which were as durable as the paper on 
which they were printed, and the British Museum authorities had undertaken to 
accommodate a collection forming a Natioual Record as soon M it was brought 
together. The chairman had presented one hundred pictures of Westminster 
Abbey and the Houses of Parliament, which he had taken himaelf, to form a 
nuclew. During a short discussion, the importance of making the prop& record 
applicable to the whole United Kingdom, and of making it  include illustrations 
of the common dwellings of the people as well as public buildings and objects 
of archaeological interest, wan ineisted on. A resolution was put and carried that 
m amciation should be founded for the purpose of carrying out the propoeed plan 
mdsr the name of the Xational Photographic Record Aeeooiation, and a small 
committee was nominated to carry out the organization of the aaaociation. The 
nun- proposed were the Earl of Crawford, F.B.S., Sir E. Maunde Thompson, Sir 
Benjamin Stone, M.P., Prof. Meldola, p.m., Captain Abney, F.R.~., Dr. H. R. Mill, 
Mr. Alexander Graham, Mr. St. John Hope, Mr. Philip Norman, Mr. W. W. 
Watta, Mr. C. E. Fagan, Mr. Lawrence, and Mr. Robinson, while Mr. Scamell, 
Hon. Gecretary of the Royal Photographic Sxiety, agreed for the preeent to act as 
sccretrry. The exact ncope of the work of the new asnociation h~ not yet been 
defined ; but there ia no doubt that it  will be to a very large extent geographical 
in its character, and will help towarb the more complete dencription of the 
British Islande. 

-81'8 Geography of Thuringia.*-The region of the Thuringian states in 
Middle Germany, with which Prof. Hegel's voluminous book deals, is very small, 
but it  possessee a distinct individuality physically, ethnologically, and historically. 

/ It stretches from the southern dope of the Hartz plateau to the crest of the Thiirin- 
gerwald on the north and south, and from tho Eichsfeld on the west to the Seale 
phteru on the emt. With the conclueions amved a t  from the elaborate diacuesion 
it would be impracticable to deal here, but it  is interesting to note what a German 
Profennor of Geography considers to be the subject-matter for a geographical handbook, 
and the order in which he preeents his eelected facts. The whole is divided into 
three @-the Land,Biogeography, and Kdturgwgruphie, which may be taken na 
equivalent to commercial geography. The first part deals with the historical nnd 
actual boundariee of the region, the general configuration and river-systems, a t  great 
length with the geological structure and history, and more briefly with the climate. 
The m u d  part forms two great divisions-the first dealing very exhauetively with 

'Thiiringen: Ein geographkbee Handbuch.' Von Dr. Fritz Regel. 3 vole. 
Jeno : Qostav lriecher. 1892-Ni. 
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the diitribution of plants and animals, inolnding long lists of species ; the second 
treating of the inhabitante. The portion dealing with the people occupies one 
quarter of the whole work, and includes a discussion of the prehistoric inhabitants, 
an account of the people inhabiting the country throughout historical time (prac- 
tically an epitome of the history of Thuringia), an anthropological study of the 
existing inhabitants, and dimuseions on the local dialects, folk-lore, costume, and 
dwellinga The third great division treats of the utilization of the land in agri- 
culture, cattle-rearing, foreetry,fiahing and mining, the industries (treated in much 
detail), trade, the dietribution of the people, and, more briefly, the religious, in- 
tellectual, and political conditions. The whole work i3 minutely classified, and 
the divisions numbered. A valuable subject-index, with about twenty thousand 
references, concludes the whole. Each mt ion  ie headed with a list of the literature 
of the wbject, and nothing more elaborate md exhaustive could well be imagined. 
We mies, however, a general summary, which might combine and g e n e d i e  the 
bewildering profusion of faats and figurea The illustrations have suffered from 
the neoeeeity of keeping down the cost of production, but, in spite of all economy, 
the work must have been an expensive one to produrn, and the publishers, no l a  
than the author, deserve praise for their enterprise in carrying it  to a conclusion. 
A geological map, printed in black alone, but clearly indicating twenty-six different 
formatione, is a marvel of skilful draughtamanship. 

ABIA. 

The Anglo-Chinese Agreement of June 6, 1897.-The Anglo-Chinw 
Agreement, which was ratified a t  Peking on June 6 of the present year, very con- 
siderably modifies the stipuletions of the Frontier and Trade Convention of March 1, 
1894. These modifications had become neceeeary in coneequence of Chine having 

alienatad, by her Convention of June 20, 1895, with France, certain territories 
which she had undertaken not to cede to a third power without having previously 
obtained the consent of Great Britain. China, notwithstanding this clear uoder- 
standing, ceded the small state of Muang U, in the uppar valley of the Nam U, and 
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the atate of Kiang (Keng) Hung to the east of the upper Mekong. By the 
prscent agreement full reparation is made for t b b  breach of the convention of 1891. 
Articles 11. and 111. deal with territorial changa. By Article II., China grants to 
Great Britain a perpetual lease of a small territory to the west of the Shweli river, 
which is bounded on the north by the Nam-Wan, and traversed by the Nem Malt. 
This territory pomam some importance, .e i t  presente facilitiesfor building a road 
from Bhamo by way of Kwitu to the Shweli. The administration and control of 
this district will be entirely wnducted by the British Government, China under- 
taking not to exercise any jurisdiction or authority whatever. By Article III., 
China oedes the Shnn state of Kokang, which lies for the greater part beyond the 
Sslwin, its chief if not only n c m  being along the railway now under construction 
between Mandalay and the Salwin ferry a t  Kun Long. Commercially, the concessions 
made are even more important. Trade between Burma and Yun-nan, which had 
been confined to the routes leading to the Chinese custom-houces a t  &nsi 
(25' 7' N.) and Manwaing (Manwyne, 24O 32' N.), is to be sanctioned by any 
other routes, the opening of which may be found to be in the interests of trade. 
The question of the construction of railways in Yun-nan is to be considered, and if 
decided in the affirmative these lines are to be connected with those of British 
H m a .  By Article XIIL, areat Britain may station consuls at  S u m ,  in Southern 
Yun-nen, and eithcr a t  Momein (Tung-Yueh-ting, 25' N.), or Shun-ning-fu, on the 
upper Mekong (24O 25' N.), and British bubjects may establish themselvesand t r d e  
at them places under the same wnditions as at  the treaty ports. Lastly, Chinn has 
aonaented to the opening of the Went river or Si-kiang as far as Wu-chau-fu, about 
180 milee above Canton, where the tide still rises from 12 to 20 feet. The town named 
Sam-shiu and Kong-kun are to be 'I open" ports, and steamers will also be allowed 
to call at  Kong-mun, Kom-chuk, Shin-ning, and Tak-hing for goods and 
pnscengem. Our sketch-map is intended to illustrate the territorial changes 
effected by this agreement. As the country beyond the Salwin is still almost a 
b r a  incognitu, the boundaries given to Kokang must be accepted as n rough 
rpproximation. Its survey will no doubt be undertaken shortly. As to the Si- 
Biang, it is interesting to note that H.M.S. Tweed hse already left London for the 
plupose of making a survey as far sa Wu-chan. 

Dr. 8ven Hedin'r Trrrvela.-Pending the presentation to the Society of the 
connected narrative of his travels, which Dr. Hedin has promised for one of the 
evening meetings next eession, i t  may be of interest to recall in outliie the chitf 
explorations carried out by him during his long wandering8 in the heart of Asia. 
After a preliminary journey to Persia and Kasbgar in 1890, Dr. Hedin returned to 
Sweden and obtained the support of Kiug Oscar and one or two private individuals 
for an exploring projeot, by which he proposed to visit some of the least-known 
districts of Ceutral Asia. He set out in October, 1893, and spent the greater part 
of 1894 in investigations of the climate andglaciers of the Pamirs, paging particular 
atantion to the relation of, the snow to the quantity of water in the tributaries of 
the Amu-darya. He wended the great peak of Mue-tag-ata (Tagarms) to a height 
of 20,000 feet, out of its total of 26,000. The succeeding winkr was spent a t  
&ahgar, and in February, 1895, Dr. Htdin started eastward, exploriog thecountry 
between the Kashgar and Yarkand rivers, and proceeding in April to cross the 
dreaded Takla-Mahn desert, between the latter river and that of Khotan. Its 
m g e  had never before been attempted, and though suocessful, Dr. Hedin barely 
e%caped with hie life, the caravan findig no water during a thirteen dayas march 
rcrm a desolate region of high eanddunee. In addition to the leader, only two 
men and one camel reached the Khotan river. Whilst waiting to replenish his 
mupplier, and to replace tbe instrumente 1wt on this unfortunate expedition, Dr. 
No. IL-Auousr, 1897.1 P 
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Hedin paid another viait to the Pamirs, and completed his topogmphical a d  
geological survey of the difficult mountain ranges which bound them 
the e a t .  Leaving Kashgar again in December, 1896, he prooseded to Kbotan, 
crqssed the deeert between the Khotan and Keria rivere, and tra& the 
letter to ita termi~llrtion in the eanda He then croesed tLe desert northwar& 
to the Tarim, diecovering interesting remains of old buried cities, once poaaasatd 
of a high degree of culture. Continuing down the Tarim, he carefully 
mapped ita intricate river-system, and proceeded to Lob Nor, where he set 
himself to solve the problem of the diecrepncy between Prjevalsky'n account 
of the lake and ita delineation on old Chinese mapa Dr. Hedin found the 
large northern lake of the lattar repreeented by a aeries of small lakes in  a part 
of the Gobi unvisited by travellers. In May, 1896, he was again in Khotan, and a 
month later set out for Tibet, croeeing the Ewen-lun by a new pass south of the 
Xopa gold6elds (about 82O E.). For two months he journeyed acrom the northern, 
highest plateau of Tibet, w i n g  not a ringle human b i n g  outaide hie own party, 
but finding great herds of wild horaes and yaks. Four large and nineteen small 
eelt lakes were. diecovered, the largeat stretching alongside the route during four 
days' march. Having lost many of the bagpge animals, tbe caravan made for 
Teaidam, the first Mongola being met at  Tnohan-goL In Tssidam the party had to 
stand on their guard against the attacks of Tangut robbere, but eventually avoided 
a fight. Paaaing through Sining and Ling-chau, Dr. Hedin crasred the Alunbm 
desert by a new route, and made his way tlwough the Ordos country to Peking, 
which was reached on March 2,1897. He returned to Europe vici Urga and the 
Siberian railway. AB already mentioned, Dr. Hedin is now engaged in writing the 
narrative of his travels, and will for some time to come be occupied with the 
working-up of the scientific results. 

Exploration of Bahhara.-An expedition, under Colonel Kouzneteoff, wae 
gent out this spring from Russian Turkistan for the exploration of Bukhara Part 
of this expedition has already returned home. From the railway station, Kermineh, 
they went southwards vici Karshi, Guear, and Shir-abad, to the ruins of Termee. 
?'hey collected chiefly statistical information, and studied the economic conditions 
of the Khanate. From Termez they reached the banks of the Amu a t  Pata-ghinsac, 
and followed them for 190 milee, through the desert region, crossing the Surkhan, 
Kafirnagan, and Vakah rivers, and finding on this stretch only two inhabited spote, 
Aivaj and Sarai. From this fimt spot they explored the yet unknown region 
in the direction of Chubek and Sarigor, whence they returned to Aivaj, and 
irom this spot proceeded down the Amu to Charjui in a boat. More than two 
hundred photographs were taken during the journey. I t  is to be hoped that 
through the expedition we shall a t  last learn something about the population and 
economic life of Bukhare, which hitherto remain less known than even far lean 
accessible parts of Central Asia. 

Attack on Lieut, Pottinger'r Expedition to the Upper .Irewe&-We 
regret to learn that the expedition under Lieut. Eldred Pottinger to the upper 
Irawadi, which was supported by the Royal Qeograpbical Society, met with a reversa 
.at the end of May last. According to telegrams received in June, an attack WIN 

made by the " Black Mairusn on the night of May 22, and a native surveyor and 
.one of the Gurkhaa of the party were killed. The leader escaped, with his com- 
panion Mr. Laurence and the rest of his force, and after great difficulties reached 
Myitkyina, below the junction of the two branches of the Irawadi, on June  18. 
Lieut. Pottinger informs UE by letter that he hse been able to nave hia mapa, which 
will throw light on the previously unknown country between 26' 20' and 26O 
46' N., and between 98' 15' a ~ d  98' 46' E. He promises the full account of hi 
travels ahortlp. 
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Ths Chin Hilh-We have received from the Chief Commissioner of Burma 
the h t  volume of a comprehensive account of the Chin hills, which is being 
brought out under Qovernment auspices by R. S. Carey and H. N. Tuck. Besides 
giring a hiitmica1 sketch of the British relations with the C h i s ,  it contains a 
uaeful summary of the geography of the country and the manners and customs of 
the inh.bitanta. The abundant photographic illustrations are also a valuable 
featura The country ie described an conaiating of a much broken and oontorted 
IMW of mountains intensected by deep valleys. It is utterly devoid of plaiis and 
trblelanda The main ranges run generally north and south, varying from 5000 
to 9000 feet. Five distinct kinds of forest are mentioned, but the hilla are often 
thickly clothed with graes. The illustration facing page 5 gives a typical view of 
the nature of the country. Of the Chin tribes, the Hakas of the south contrast 
4rongly with the Siyins of the north by their manly carriage and frank manner. 
The latter are cruel and untrustworthy. Three types of village are described- 
those of the nomadic # jhoomers," tho professional raiders, and the stationary 
mmmunitiss, powerful enough to reeist attack. The raiders choose the moat inac- 
cessible sites, without thought of other advantages. Those of the third class are 
also awfully fortified, and the entrances are ao s d l  u, to admit only one man 
at a time. They are nearly always plnced on the side of the hills. Numerous 
illwtratio~ of villages and houses are dven, plate 17 (a and b)  showing the great 
rize to which the former sometimes attain. The eystem of bachelor quarters which 
prey& among many of the hill tribes between Burma and Asam, does not appear 
to be found amongst the Chins. Amongst the Hakas, whose homes are the fineet 
in the hills, the back room is occupied by the whole household, the girls sleeping 
on on8 side, and their would-be sweethearts on the other. &famiage cuetoms differ 
in the north and south, but in both the girls are practically sold by their parents. 

The dmnr Geographical SooistJT.-The last bane of the ' Memoirs' (Zopiki)  
of tbis young Sooiety (vol. ii. part i.) contains a very interesting work, by M. 
Shimkevich, on Shamanism amongst the Golds. I t  is a well-written account of 
the religion of this interesting tribe, its customa, beliefs, etc., in which some quite 
new folk-lore is given. Portraits of shamans, and photographs of many interesting 
objectl, of worship are given. The second part of the same volume is devoted to 

inquiry, by N. A. Krukoff, into the forms of land-ownership, which have been 
worked out by difierent Russian settlers in the Amur and the Usuri regions, on 
the lands which were allotted to separate villages. 

AY BIOA. 

%tiah Expedition to the Jab.-Major J. B. L. Macdonald, well known for 
his work in Britieh Eant Africa, left England in June last tb take command of 
m expedition despatched by the Britieh Government to exploro the river Jub. 
One of the main objects of the expedition is to nettle which is the main branch of 
tbe stream, this constituting the boundary of British East Africa according to the 
AngleItalian agreemente of 1891 and 1894. On some mapa, published both abroad 
and at home, the frontier is shown as following the course of the Daua, although 
this would seem rather to be a southern tributary of the main stream. King 
h e l i i  is roid to be desirous of ooming to an understanding with the British 
Government with regard to the mutual frontier. I t  will be remembered that Dr. 
Donrldeon Smith holds to the belief in the identity of the Omo with the Jub, so 
tw in spite of the many Italiin expeditions to this region, some important geo- 
mphical work remains for Major Madonaid to perform. He will be accompanied 
PY d o u s  officers, with a force of Indian troops, and it  is hoped that a large 
m c m  to our knowledge of the country in various directions will reeult. 

P 2 
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X. Poa'r Explorat ions in the Zambezi-Nyma Region.-M. Foa calls our 
attention to the scientific reeulta of his travels, the narrative of which has lately 
been given to the public in the works noticed elsewhere in the JournaZ. M. Foa'd 
journey was carried out under the instructions of the French Xinistrc de 
I'Iwtrpcction Publip,  and the large zoological collections made by him have been 
sent to the Paris Museum. Throughout his journeys, largely over untraversed routesl 
M. Foe executed surveys checked by astronomical observations. He visited the 
old gold-workinga north of Zambezi, and carried out a triangulation of them with 
the aid of the theodolite. He also investigated the hydrography of the country 
between the Zambezi and Lake Nysse, and determined the watershed between the 
two syetems. The results of these surveys are unfortunately not fully given in 
the published account of his travele, and M. Fos does not inform us in what lonu 
they are to be issued. I n  May laat he wae about to start from the Shire river on 
a new expedition to Lake Tanganyika, whence he hoped to proceed by new routen 
to Katanga, and p d b l y  to make his way across to the French Congo territory. 

Dr. Emr'r Exploration of the Lower Kunene.-The second number of 
the Verhadlungen of the Berlin Geographical Society for the current year contains 
the account of a journey made by Dr. Max Esser to the district of the lower 
Eunene, principally with a view to teeting the possibilities of the stream as a 
means of communication with the interior of German South-West Africa. Start- 
ing from Mosaamdes, Dr. Eseer proceeded southward to Port Alexander, an 
excellent harbour, which, in spite of the absence of good drinking-water, might 
acquire importance from the export of dried h h ,  used along the whole West African 
coast aa the staple food of the negro labourers. Hence the route led over the 
Chella range and down the Caculovar to the Kunene, which tvas then followed t, 
the sea. Great quantities of game, including elephante, giraffes, snd ostriches, were 
met with throughout most of the journey. On the west of the Chella range, a 
nomadic people, the Muquichs, were encountered. They are served by the Ba 
Kubabe, one of the rudest and least civilized tribes to be found in Africa, whose 
whole nutriment consiets of raw rook and leavea. Fireo were never seen in their 
villages. Eaet of the Chella, the Nyi Buba, a branch of the Vaherero of Damare- 
land, formed a wmplete contrast by their intelligence and noble beariig. Many 
Boers were met with, some being engaged in washing for gold, which has lately 
been diecovered in rich deposits north-saet of Humbe. The Kunene varies 
exceedingly in character, being sometimes broad and fordable, and sometimes 
confined to a rocky channel less than 10 yards wide. In the direction of the sea 
the country became more and more broken and rocky, the colouring of the rocks 
defying reproduction on paper. Below the St. Marien, a tributary on the south 
bank, the stream appeared to be navigable to within a little of its mouth, none 
of the obstructions marked on Portuguese maps beiig visible. Dr. Esser saw 
evidences of the former existence of a channel leading southwards to a d l  b y ,  
which, he considers, may supply a means of approach to the coaat for shipa The 
main mouth of the river being, aa is knownD blocked by drift-sand, this bay may, 
he thinks, become an important point of entry into the German territory, the 
Kunene route having the advantage of a constant water-supply. Tiger bay, north 
of the Kunene, is, however, conaidered by Dr. Eseer as the best harbour on the 
whole coaat, and the natural terminus of a railway which might connect the 
Atlantic and Indian oceans vici British South Africa and the Transvaal. 

Dr. Paasarge's Expedition in 8ont.h Afrioa-Dr. S. Pasmge, well known 
for his explorations in Adampwa, laat year undertook an expedition to the region 
of Lake Ngami. A letter from him, written in December last on the imh of the 
Bot.letli river, and published in the ~'erhandlrcngea of the Berlin Geographicrl 
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Scciety, $pea some details as to the complicated r&im of the rivers in that region. 
.it tbe pomt a t  which his camp was pitched, a stream entered the Botletli from the 
north-west, coming apparently from the Okavango. Between the point of junction 
and Lake Ngami there was no perceptible current, while the eastward flow of the 
Botletli, east of the junction, was unmistrkabla Dr. P~searge therefore suggests 
that the stream from the north-west, which is not shown on our maps, may date 
from reoent yerre only, and that this may explain the great decrease in  the size of 
Lake N p i .  It may be noted, however, that, ever sinoe Livingstore's time, a 
branch of the Okavango has been reported as entering the Botletli direct, but t h ~ s  
may be farther west than the stream seen by Dr. Paaslrrge. 

French Fixplorers in Afkiaa-The Jnly number of the Bcvw Franpise 
gives several items of news relating to French explorers in Africa. M. Fonreau, 
who set out in April laat on a new journey in the ~ a h a r a ,  has returned to Biikra, 
having been unable for want of camels to proceed southwards to ATr. The Hoggar 
Tnareg were raiding towards the south, and i t  is possible that the reverse lately 
sustained by a French force north of T i b u k t n  may have been inflicted by them. 
11s. Toulotte, of the White Fathers, has made his way from Timbuktu to Konakri 
by way of the sources of the Niger, p s i n g  along the fkontiera of Liberia and 
Sierra Leone. 116. Gentil, engaged in the transport of a small steamer to the Shari, 
has been delayed in launching the same on the Nana throngh the diecovery of an 
obstruction to navigation. A suitable epot for putting together the sections was, 
however, ultimately found, and i t  is probable that tho steamer was ready for 
launching early in May. A letter from the explorer himself, published in the 
Pol+ ColoniaIe of July 17, statea that the Nana ia not identical with the 
Kuma, as thought by Maistre, but has a parallel course. 

Capture of Bejaf by Congo State Troops-News has been received in 
Brwels of the capture, after severe fighting, of the poet of Rejaf, in the so-called 
"Lado Enclavew (leased to King Leopold by Great Britain), by the expedition 
dqetched in December laet under Captain Chaltin. After beiig driven from 
their position, the Dervishes fled towards the north, and the people of the district 
made their submimion to the Congo State. The site of the old p3st of Lado is now 
cavered with brushwood, and others of the old Egyptian stations liave also ceased 
to exist. 

Cabt Celebrations.-A meeting of the Royal W e t y  of Canada was held in 
June to commemorate the discovery of the continent of North America by John 
hbot. Major-General D. R. Cameron was present as delegata of the Royal b 
graphical Society, and on behalf of that body delivered a measage of sympathy with 
the objects of the gathering, and appreciation of the invitation given to the Society 
to send a representative to it. The reception accorded to Major-General Cameron 
rrs of the beartieat nature. Exhaustive papers, dealing with C~bot's discovery 
pad elucidating difficult points oonnected with it, were read by oompetent authoritiee, 
thosa by ~ ~ h b i s h o p  O'Brien (President of the Royal Society of Canada) and Dr. 9. 
E. Ihason being especially mentioned by our delegate. The former explained 
certain difficulties by supposing that a part of the original map of Cabot's voyage 
pas moneouuly introduced into the later and more general map. The city of Bristol 
is annmemorating the four hundredth anniversary of Cabot's voyage by the erection 
of a memorial tower, intended to be 100 feet high, the foundation stone of which 
r a ~  laid by Lord Dufferin on June 24. The tower will be squarely built, in two 
Etagsr, with an octagonal spire eurmounted by a globe and symbolical figure. Lord 
Dufferin delivered an address, in which he pointed out the importance of Cabot'd 



d i v e r y  to the development of the sea-power of Great Britain. At Halifax, Novs 
Scotia, a memorial tablet was on the name day unveiled by the Governor-General 
of Canada, whilst the occasion has been oommemorated by the Newfoundland 
Government by a special issue of poetage stamp. 

Scientific Expeditions in North Amerioa.-The various scientific ex- 
peditions now in the field in one part or another of North America include two to 
Monnt St. Eliae-one Italian under Prince Luigi Amadio, and one American under 
Mr. Henry G). Bryant, well known as the leader of the Peary Auxiliary Expedition 
of 1894. Prof. W. Libbey, jun., also a member of the same expedition, haa pro- 
ceeded with a party of explorers to Albuquerque, New Mexico, with the intention 
of exploring a nma or sandstone tableland in that neighbourhood, which has 
hitherto proved inaccessible, althongh it  is thought to contain archeological remains. 
I ts  height is more than 7000 feet. I t  is slao announced that a p t y  from the 
London Alpine Club and the Boston Appalachian Mountain ClUb will c a ~  out 
explorations in the Canadiin Alpe, whilst the islands in the Gulf of Califorlua are 
to be explored by an expedition sent out by Mr. Jesse D. Grant. The anthropo- 
logical study of the North Pacific, set on foot by M. K. Jessop, has already been 
alluded to (JorcmaZ, vol. ix. p. 668). 

Rainfall of the Nor thern  Part of Central  America-By way of com- 
pleting the work of Prof. M. W. Harrington on the Central American Rainfall 
(Washington, 1895), and correcting it  on the basis of further data, Dr. Karl 
Sapper, of Coban, Guatemala, contributes to the June number of Petermanns 
Mittcaiungen some notes on the rainfall of Guatemala, Salvador, British Honduras, 
and the southern parts of Mexico ns far as the Isthmus of Tehuantepec, and 
annexes three rainfall maps. The data are, however, still very imperfect. The 
maps are based on observstions a t  thirty-three stations, but only a t  six of these 
do the observations extend over more than four years. In  the part of Mexico 
includkd, for the omission of which from Prof. Harrington's work Dr. Sapper 
expresses regret, there are only three stations, with observations for one year each, 
and those different years. Dr. Sapper has, thus far vainly, endeavoured to obtain 
the results of the meteorological observations a t  Campeche and M6rida-for a 
series of years presumably, for Mhrida is one of the for which in his table 
he gives data for one year. The two other Mexican stations are Ixtacomitan and 
San Juan Bautista. The inadequacy of the data thus afforded has compelled him 
to base his map, so far as Mexico is concerned, on the character of the vegetation. 

The Cllilian-Argentine Boundary Question.-The voluminous nature of 
the literature on the queetion of the boundary between Chili and Argentina, and 
the plausible advocacy by writers on the one or the other side of the particular view 
which favours their own nation, renders the clear and impartial review of the whole 
queetion by Dr. Steffen, in the Zeitsdrift of the Berlin Geographical Society (1897, 
No. 1, with map), of special value to those who have not the time or opportunity to 
eearch through the maes of original documents which bear on the subject. Copious 
references to these are given in the course of the article, while Dr. Staffen's peraonsl 
acquaintance with a portion of the region in dispute, from his well-known journeys 
between 1892 and 1896, makes him well qualified for the task he has undertaken. 
The first section of the paper takes us back to the days of the Spanish colonies in 
South America, and discusses the somewhat doubtful question of the limits between 
the captain-generalcies of Chili and La Plata. This, as Dr. Steffen pointa out, is 
now of merely historical interest, since the dispute wae placed on an entirely 
new footing by the agreement of 1881, according to which Chili abandoned all 
claims arising from hiitorical considerations in the eouthern extremity of tbe conti- 
nent, and allowed the decision to depend on natural principles connected with 
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phymd geography. Since that date the difficulties in the way of a settlement 
have uisen from the ambiguities in the terms of the agreement of 1681, which laid 
down, M the boundary between the extreme north and 6 2 O  9. lat., a line peaeinp; 
throagh "the b i g h t  summits of the Andes, which form the water-parting " 
( c u h  rnar el& qua dividan la8 agwe), wheresa the line of highest summits 
by no mean8 neceeaarily coincidee with the water-parting. Other ambignitiea 
appear in the clauses dealing with the boundary beyond 62' 5. lat., but these have 
been psrtially removed by subeequent agreements. The main source of dieagree- 
ment wsa rather emphasized than removed by the protocol of 1893, which, while 
dhering to the faulty formula as the abeolnte rule for the determination of dis- 
pukd points, introduced the inconsietent, and in itaelf far from precise, expression 
nzmdcRamirmto ptincipd de lor Anda (" principal chain of the Andes ") to describe 
the line cho~en. This agreement of 1893 ia, in fact, in many ways the least 
pnctid of all. That of 1896 is principally important for its definite adoption of 
the principle of arbitration ( J o u m l ,  vol. viii. p. 640). The third part of the paper 
describe8 the progrees which has been made with the actual demarcation of the 
boundary, which presents comparatively few difficulties as regards the northern 
and central portions.. In the last section of hie paper, Dr. Steffen describes the 
principal p.8eea and chaiw of the Andes in the region explored by him peraondy 
(bareen 40° and 44O S. lat.), pointing out the principal eectione in which the main 
chain deviates from the water-parting, and the districts which are thus still in 
dispute between the two powers. The upper baein of the Puelo, known sa "El  
Val10 Nuevo," now occupied by Argentina, would, in w e  the line of the water- 
p i n g  were upheld, fall to Chili, sa would also the " Valle seisde Octubre," in about 
@ 9. ht., where an Argentine colony has been established by Colonel Fontans. 

Pr~posed Survey of =.-We have received from the author a pamphlet 
hy Dr. Paul Kriiger, professor in the University of Valparaiso, setting forth a 
@heme for the trigonornetrical survey of Chili. The difficulties presented by the 
mutry are in many ways unusually great, but we are glad to learn that there is 
gome prospect of the work being undertaken on an adequate scale. 
h. Herrmann leyer'r Journey to the Eeadwaterr of the Xingn.- 

From the account of Dr. Meyer's journey, published by the Berlin Geographical 
Society (V~handlun~en ,  1897, No. 3), we take the following details, which supple- 
ment those previounly given in our pges  (Jwrnal,  vol. ix. p. 449). I t  appears 
that the Ronwo, which Dr. Meyer considere the main headstream of the Xiogu, 
~3 not followed throughout from its wurce, the guide insisting on taking the 
P%' by way of the Jatoba, a right-bank tributary of the former. Near its aource 
tbh stream was hemmed in by steep clay banks, behind which stretched hills 
clothed with dense thorny bush. Numberless falls and rapids broke the course of 
'he river, causing great difficultlee in its navigation. No fewer than 105 were 
muted, apart from the smaller, rapid& The loss of supplies caused by accidents 
b the canoes placed the travellers in A precarious position; but, fortunately, a 
fishing-~lace of Indians from the Batovy (the stream explored by Von den Steinen) 
"met with, and food obtained from them. The  bank^ of the stream, after the 
hilly conntq had been paseed, wen, covered with a thick matttd forest, with no 

of permanent habitation. Eight days after meeting with the Indians, the 
WM reached, m d  the broad and deep stream offered no more hindrance to 

na%Wion, while the abundance of fish povided an ample food-supply. Animal 

* The dispntd point with referenee to the Pnna de Ataoalua (Jounurl, loc. ail.) is 
but lightly touched upon by Dr. Steften, r h o  avowedly devotes his chief attention to 
P a ~ n i o .  
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life saems to have been generally more varied than before. An important stream, 
emptying itself into the Ronuro from the weet, was discovered, and Dr. Meyer 
thinks that it  may be derived from certain theadstreams previously attributed to 
tbe Paranatinga (!Capajoe baain). Traces of Indians were now met with, but none 
were seen until near the junction of the Ronuro with the Kuluene (the eastern 
headstream of the Xhpu). Here a party of Kamayura were met with, being the 
first really wild Indians with whom tho expedition had come in contact. Friendly 
relations were established with them, and also with the Trumai, who live on the 
Kuluene. This tribe appears to be rapidly diminishing in numbers, and to stand 
at  a lower grade of civilization than the Kamayura. On the return journey, the 
Nabuqug a previously unvisited tribe dwelling between the Kulnene and Kulisebu, 
were reached by a land excureion, the travellere then striking across to the upper 
Kuluene, a stream with a powerful curronf but decidedly smaller than the Ronuro. 
I t  was descended to its junction with the Kulisehu, by which stream the return 
voyage was effected. 
H. Coudreau's Expedition to the Xinp.-The Rewe Franpise publishen 

news of M. Coudreau's expedition (Journal, vol. ix. p 93)' according to which the 
French traveller had succeeded in reaching the upper river, but had been twice 
attacked by native tribes, eeveral members of hia expedition W i g  killed and 
wounded. Eighty-three rapids had been passed. Numerous colonists were met 
with on the lower river, and a u m b e r  of Indian tribes were visited. Caoutchouc 
abounde in various parts of the Xingu basin. 

Journeys in Weatern Aurtrslia-On March 1,1896, a prospecting party 
compoeed of six pereons with thirty h o w  started from Cue, the centre of the 
Murchieon gold5eld in Western Australia, in 27O 25' S., 117O 52' E., under the 
leadership of Mr. H. Fletcher. Proceeding in a north-north-easterly direction, 
the party reached the east end of the Ophthalmia range, in 2 3 O  17' S., l l g O  35' E., 
and then advancing north-eastwarde across the Fortescue range, were three days 
without water. At Isst, about 60 milee east of the Oakover river (one of the h d -  
streams of the De Grey), they discovered a hitherto unknown but not inmiderable  
river with an east-north-easterly current. This they named the Bloomer, and 
followed for 100 milea In many p l a m  i t  had a steady flow, but it  appeared an if 
i t  would dry up within n i x  monthe to a wries of water-holes unlesa heavy rains 
occurred. With the exception of a few stretchen of better land on its course, the 
region travereed consistedof nothing but desert, sandstone ridges, and spinifex. In 
the end the river expanded into a lagoon about 2 milee long, on which aem 
numeroue ducks and other waterfowl. Kangaroos and emus aleo abounded. Many 
nativee were met, of powerful build, but so shy that it  was impotwible to enter into 
communication with them. On July 16 the party returned to Nannine, a mining 
station 69 miles north-east of Cue. In June, 1896, Mr. H. W. Harelett underto~k 
an expedition from Port Augueta, in South Australia, to Norseman on the Dundes 
goldfield, in Western Australia, with the view of flnding out a practicable routa for 
the patsage of cattle between the two colonies. The route followed wee nearly that 
of the old telegraph line, but from Ponton's station the party divexged northwards 
to Buldara and Norseman, arriving a t  the latter place on November 16. A 
eimilar attempt, but much further north, was made in the same year by Mr. S. 0. 
Hiibbeon behalfof the Department of Crown Lands in Adelaide. Setting out from 
Oodnadatta, the present terminus of the transcontinental railway, it  struck Mr. 
(now Sir) John Forrest's route of 1874, and kept to it  with little deviation to 125O 
E. It then turned to the smth-west, croseed Wells's route of I892 a t  Lake Welle, 
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and urived at  its destination, Niagara, the easternmost telegraph station of Western 
Anshlia, 1p north of Coolgardie, after forming ninety-five oamping-etations. 
The return journey was almost direot to Eyre's Sandptch, and thence along the 
old telegraph line. The resulta of the topographical survey made on thi journey 
iuc hid down on a map in three sheets on the e d e  of 1 : 1,000,000, publiehed a t  
the Swveyor-Ged's Omce, Adelaide, in  1896. The thud sheet ehowr a new 
telegraphic oonneotion of the mining dietrict of Western Australia-Petermanms 
XifUu~yen, June, 1897. 

The AushLian Bud and the Cocrstr o f  the C o d  Sm*-This book adds 
mother to the rapidly increasing number of deecriptive books of travel which we 
commonly designate as "narratives," indicating thereby that scientific or other 
specin1 resulta am for the time left on one side, while the traveller tells the tale of 
his wanderings in the manner most likely to interest a popular audience. Prof. 
Sernon says in hi preface that hi main object in undertaking this journey wsa to 
explore the ever-marvellous faam of Australasia A number of special reports on 
h i  dlections have already appeared, and more are to follow, but in this volume 
zoology occupies only a secondary part, the narrative including many observations 
in the usual fields of botany, geology, ethnology, etc. The journey may be said to 
have begun a t  Marybormgh in August, 1891, h y n d a h  being made a centre for a 
number of exploring excursions in the Burnett district.. In  the course of these 
Prof. Sernon made extensive acquaintance with the mannem and customs of the 
Australian bush, and received objectleesons in the art of colonization sa practised 
by the Britii ,  which seem to have impreeeed him favourably in cornprison with 
the more rigorously ecientac methods adopted in most German colonies. Much of 
what is described in the firet two hundred pagcm of the book i~ commouplace enough 
in this country, but it  is always pleasent to see the merita and difficulties of our 
work appreciated. After a chapter on Australian aborigines, Prof. Semoa proceede 
to describe the north-east cosat of Australia from Briebene to Cape York, giving a 
good deal of geological information ; then follows an account of Thursday island and 
Torra straits, and two chapters on New Guinea The laet part of the book ia 
d W  to the East Indiee, Java, Celebes, the Northern Moluccas to Amboina, and 
A m b o i i  to Ban&, The homeward 'journey through India included an expedition 
to w i l i n g .  A vocabulary of native words from the Burnett region and four 
indifferent m a p  are appended, and there are many good illustrative photographs. 

h m e d  Boring Experiments at F'un&ti.-An expedition hsa been set 
on foot, under the aaspices of the Royal Geographical Sooiety of Australasia, to 
endeavour to carry to a s u c d u l  iseue the wd&oring exp&iments which last 
Jear ended in failare owing to unforeeeen difficulties, arieing from the honeycombed 
Wure of the coral rock and the interspersed beds of sand met with. Liberal 
pemiary raeintmce from private individuals in New South Wales and from the Royal 
hiety of London, together with offers of help in other ways from the Government 
of New South Wdes and from the London Missionary Society, have enabled the 
m o t e r a  to provide an ample equipment for the expedition, which started early in 
Jm under tbe leademhip of Prof. David, one of the local members of the Royal 
SodstJ's reef-boring committee. Special appliances, including pipes of various 
sizes to l i e  the bore-hole, are being taken to obviate the difficulties encountered 
brt year, the weight of the whole plant amounting to twenty-five tons. The 
lmgth of pipes taken will admit of the attaiurnent of a depth of 1000 ftet, but it  ie 

' ' Im austrdbchen Busoh nnd an den Kiisteo des Korallenmeeres : Beiserlebnieee 
md Beotaabtungen eines Nnturforscllera in Anslralien, New Guinea, und den 
Nollalen.' \'on Biaherd Semon, Professor in Jena. Leipzig : Wilhclm Eugelmann. 
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expected that the foundation of the atoll will be reached a t  a much less depth. 
Prof. David hopes to retum in September. 

Em Andr6e'r Balloon Voyage.-Favoured a t  last by a wutherly b m %  
Herr Andr6e made his long-expected balloon ascent from Dsneg island on Sunday, 
July 11. The morning of that day broke with clear sky, and, the wind blowing 
freshly from the south, i t  was decided that preparations for a start should be made. 
Part of the hUoon-how wan taken down with the greateat epeed poeeible, and by 
h a l f - p t  two in the afternoon all waa ready for the ascent. Standing in the 
with two companions, Fraenkel and Strindberg, An&& gave the order for the 

to be cut, when the balloon rapidly wended to a height of 600 feet, and, after 
a t e m p m y  re-dewat, floated away northwards over the &t penineula of 
Hollaendernaw. It wntinued vieible to t h ~  remaining behind for about an hour, 
after which it dippeared in the northern horizon. Ite speed was reckoned at 
22 mileg to the hour. The Swedish gunboat s to~t~katnd returned to T r o d  on 
July 16 with news of the s u d u l  -nt, having encountered south-wegterl~ 
winds during the m e ,  so that the balloon would probably take a direction 
towtwda %tern Siberia, unleaa more southerly winds were encountered further 
north. Tidings of the adventurous travellers will be awaited with the d e p t  
intorest, but it is possible that, even if all has gone well, nothing may be h d  of 
them for some time. Hazardous M the undertaking undoubtedly ie, the e x d e u c e  
of the balloon, the abeenoe of great temperature ohanges during the perpetual day 
of the arctic summer, and the great care with which every even td i ty  WM provided 
for, justify some confidence in its success. 

Lieat. Peary'r Plans for an E x p d i t i o n  to the Pole.-In the February 
number of the JmwZ (701. u. p. 223) we gave the outline of Peary's proposed 
plan for reaching the north pole. Leave of absence for five years has llow 
granted to the explorer by the Navy Department at  Washington, and he intends 
to devote the present summer to a preliminary expedition to Whale sound, on the 
north-weat c ~ t  of Greenland, the main expedition W i g  arranged for July of next 
year, before which he hopes to visit Europe. At Whale sound .he hopes t o  make 
amngementa with the Eskimo, so that they may have furs and provisions in d i -  
nees on the arrival of his ship in 1898. The only civilized membera of the main 
expedition will be Peary himaelf and a surgeon, the explorer believing that 8 greater 
m d e r  only diminishes the chances of succas owing to difficulties of food-supply. 
Two scientific parties *accompany this year's expedition. 
Danish Expedit ion t o  the Rant Coast of Oreenland.-The administrators 

of the Carlsberg Fund " t for scientific purposes has provided tbe means-150,000 
crowns, or about !%'&)@-for sending an expedition to explore a pert of the em& 
mt of Greenland, which has never before been viaited, namely, the coaat from 
Angmagaalik, about 66' 1st. N., where the Danish Government a few y w  ago 
~tabl ished a station, and northwards to &omby sound, about 72' lat. N. The 
leader of the expedition, Lieut. Amdrup, ~LD.N., will next autumn (1898), with the 
steamer which the Danish Government every year sends to Angmagsalik, land 
here with two naturalists The party will winter in order to reconnoitre the W t  
northwards and explore the tract in the vicinity of Angmsgsslik, a tract of special 

* A third, which WM to have been headed by Pmf. G. H. Barton, will, acoording 
to latest ~ ~ t q  not prowed north thin year. 

t & h r g  ia the name of a brewery cloee to Copenhagen, whoee proprietor, the 
late Mr. J. C. Jmbmn, h ~ e  given a large furtune to scientilio purporea 
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W d  intarest. The moonnoitring expedition returns to Copenhagen with the 
Dauiah rteamer in the autumn of 1899, and in 1900 the reel expedition, which 
prohbly wi l l  coneist of two naval ofticern, two naturalits, and some few men to 
&at, will start and land somewhere a t  the entrance of Scomby sound. After 
rinbriog here, the expedition wil l  the following year (1901) proceed muthwards 
to to catch the yearly Daniih Government steamer. 

Xarth Conway in Spitrberga.-Accompanied by Mr. E. J. 
Orrrwood, Sir Martin Conway left London on June 29 on a eeoond expedition to 
Spitsbergen, with a view to continue the exploration of the interior begun last year. 
It is propoeed to land a t  King's bay, on the west coast of the main island, in 
79' N. bt., and to explore the inland ice-sheet thence by sledg~xpeditions. 
Afterwards Sir M. Conway hopes to co~nplete the exploration of the southern 
panineulP from Horn sound. 

Hydrologid Expedition to the N o r t h  Siberian Sea.-An expedition 
which is sure to enrich our knowledge of the arctic mas, has j u t  been sent out by 
the Rusian government, under Rear-Admiral Makaro5, the well-known explorer 
of the Northem Pacific. The Russian admiral will take under his orders, a t  VardS, 

steamers which have cargoee of coal and various goods for the mouths of the 
Siberi.n rive- the Ob and the Yenisei, and he will proceed himself, on board one 
of them stesmers, & the Kara aea, in order to aecertain how far his ideas M to 
the poeaibility of extending the period of navigation across that sea are correct. 
~ h e s e  steamers have their etems built of thick iron, and, without being ice- 
M e r s  in the true sense of the word, they a n  be usd for breaking through the 
ice to mme oxtent. The flotilla will return to Europe with various Siberian cargoea, 
while Admiral Makaro5 intends to steam up the Yeniaei and to return by the over- 
land route. He takes with him all the hydrological and meteorological instru- 
ments with which measuremente were made on board the Vityaz during her cruise 
in the Pacib. Captain Wiggins doer not take part in this expedition, as he h a ~  
eailed to South Africa. 

The Distribution of Iarine x m a b . - A n  interesting paper on the  
above eubject has recently been contributed to the Zoological Society by the 
m k y ,  Dr. P. L. Sclater. The group of aquatic mammals that are repre- 
mted on the Earth's surface a t  the preaent time are three in number, viz. (1) 
!be anborder of the Carnivora, containing the seals and their allies (Pinnipedia), 
which are semi-aquatic ; (2) the Sirenia, now represented by only two forms--the 
-tee and dug6ng-which are mainly aquatic; and (3) the dtacea, which are 
wholly quatic. After briefly considering the principal representatives of these 
thrm group, the author proceeds to divide the oceanic portion of the globe into six 
swngions, subsequently treating of the charaoteristic mammals of each region. 
Th- sea-regions are given as follows: (1) The North Atlantic See-region, or 
~ c t r t h t i s ,  conaieting of tho northern portion of the Atlantic down to about 
40'' N. ht. This region is characterized by its seals, by the absence of sirenians, 
md by the possemion of three peculiar genera of cetaceans. (2) The Mid-Atlantic 
&region, or Mesatlantis, consisting of the middle portion of the Atlantic down to 
about the Tropic of Capricorn. The genus h a c h u s ,  or monk-seal, and the 
him genus Manatus, King restricted to this region. (3) The Indian Sea-region, 
Or Indopelagis, containing the Indian ocean down to about the anme degree of ~ 0 ~ 1 t h  
latitude, and extending from the coast of Africaon the west to Australia and the 
may -hipelago on the east. This region is characterized by the presence of 
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the Sirenian Halicore (the dugong), and by the abaence of pinnipeda. (4) The 
North Pacific Sea-region, or Arctirenia, containing the northern portion of the 
P a c i b  ocean to about the Tropic of Cancer. The trae wale ( P h )  are 
found in this region, in common with the North Atlantic, and three of the speaies 
of this genus appear to be actually identical in thew two nea-regiom This region 
is dso characterized by the preeence of certain speciee of the eared mala (Otariida),  
which are unknown in the ktlantic down at  l&st to 30° S. lat. ; se the home of 
the (now extinct) S i n i a n  Rhytina and of the endemic ceteoeen B?whianec#ed. 
(5) The Mid-Pacific Sea-region, or Mesirenia, containing the inter-tropical portion 
of the Pacific ocean; without true seals (Phocidce), but having the eared seals 
(Ofcrria) and the nea-elephant ( M a m h i n w )  from the sonth. (6) The Southern 
Sea-region, or Notopelagin, containing the whole of the South Polar ocean a11 round 
the globe south of the above-mentioned limits, characterimd by four endemic genera 
of R?wcide, and by the pnrrence of many OtcrriidcG; without Sireniane, but with 
two endemic fomu of cetaceans (Neobalena and Baardiw). The author, in  con- 
clueion, calls attention to some of the more remarkable points in the general 
distribution of the marine mammale, adopting the hypotheeia of a former barrier 
of land between Africa and America in explanation of certain facta in oonnection 
with the subject. 

The Vareo da Gtama celeb ratio^ in Portugal,-The Geographical Society 
of Lisbon has celebrated the fourth centenary of Veew da Qnma's departure for 
India, by the erection of new buildings, which were opened by the King and Queen 
on Jnly 8, the date (old style) of the eailiig of the ships from Lisbon. P a p  
were read on the occaeion, and Lisbon and mme other t o m  were illuminated at  
night, but the grand national celebrations, the pro& outline of which has 
already been announced, will not take place till next spring. 

Geography in Eduoation.-Prof. Spencer, of the Univemity College of 
North Wales, has edited a uaeful Teachers' Handbook,. to which a number of 
specialiita contribute chapters on the teaching of their own mbjects. The 
primary object of the work is for the guidance of teachers i n  W s l q  but it  will be 
found of quite general application. I t  does not give a syllabus of the various 
eubjects, and is concerned rather with the manner of teaching than with the 
matter taught. The chapter on geography is contributed by Mr. H. Yule Oldham, 
Lecturer on Geography in the Gniversity of Cambridge, and expreseee well the 
views which have been generally accepted by geographers to the educational 
importance of their science. Mr. Yule Oldham pointa out that the recognition of 
geography aa an element in education is much more general than the ability to 
handle it  effectively-"altho~gh acknowledged to be a weapon indispensable to a 
well-equipped educational armowg, it  is too often lek to rust on the shelves, or 
plnced in inexperienced hands." In  tho short space available it  was impossible to 
enter into details, but many useful hints are given as to tho manner of commencing 
the teaching of geography, and the relative places of mapdrawing, blackboard 
work, and modelling, and the treatment of physical, political, economic, and 
historical geography arc parta of the whole subject. In the general awakening which 
seem to have set in amongst teachers as to the necessity for improvement in educe- 
tional geography, this practical chapter should be found stimulating and helpful. 

Anniverrary leeting.-The name of the first scrutineer mentioned in 
p. 110 of the July number should have been Captain J. Henderson Smith, and not 
Captain Bedford. 

- -- 

* 'Chapters on the Aims and Practice of Temlling,' edited by Frederick Spencer, 
JI.A.,  1.a.~. Cambridge : University Press.' 1897. 



CORRESPONDENCE. 

HAVING been cloaely aaeociated with Makdn affairs for the bettar part of two 
yeam, during the period that I held administrative charge of that country, the 
letters that have recently appeared in the Geographical Journal on the subject of 
Makr4n have been full of interest for me, especially that communication on the 
subject in which General Haip has published the result of hie study of the 
itineraries of the well-known Eastern authors whom he quotee. Aa I actually 
mided in that country during the period to which I have alluded, I venture with 
d humility to put together a few items of information, in the hope that, as 
my information waa collected directly from Che inhabitants thsmaalves, with whom 
I wan brought into very close contact while engaged in making the Revenue 
Settlement, the notea may prove of interest. 

The GI Kea Macor4nn of Msrco Polo is a very close approximation to the name 
of this country which is in use a t  the present day. From oereful inquiries made 
on the spot, i t  appesrs that Kech (or Kej) and Maknr6n are considered as two 
dietinct countries, although they are adjacent to one another. 

The country of Kech is bounded on the east by the Upper Kolwah district. 
The Kolwah district ie itaelf divided into two part3 by the streem known as 
Tlrtej. South of thii stream there is the district or subdivision of Lower g o l d ,  
which is included in Kech. The Tirtej stream is therefore the eastern bouudary 
of Beoh. On the weet Kej includee the subdivision known as Tump. The Boleda 
valley, 30 miles north of Kech, is considerod to belong to the latter, the actual 
boundary between i t  and Panjgur being a spot about 18 miles north-east of 
the fort of Chib, in the Boleda valley.' 

The northern limits of Kwh, and also of Makdn, are 'Tormed by the watershed 
which divides the waters flowing into the Maehkel and Ralishan rivers from those 
of the S a r k  river, and the Nabing and Desht rivers as well, Paujgur being 
considered by the inhabitants aa belonging to " Khoraemn." 

! B4mpur is not considered as belonging to or included in the country known as 

i 
Uurh. Makur4u is a collection of districts, of which the beet known are Mand, 
&he, Kaarhand, BtShu, and Kir-Bii, and othera as well. I t  is prohably owing to 
tht that i t  is written rometimes in the plural-"Makran6t," the Makrane in  

I PeniPn books. The names of tbe subdiviaiona just mentioned do not repreant 
1 tom; ,each of these districts may contain several villagee, and none of the& may 

neceesarily bear the name of the district. 
Kech aleo ie composed of many subdivisions, Kech, Tump, Boleda, and 

h e z  Kolwah being the best known. In the Kech subdivision then, are five or 
nixvillagee, none of which are known as Kech; the chief of these villages is 
Turbat. 

Panjgur b said to extend from the hills known as Band-i-Panjgur,t 40 miles 
to the east of the village of Imi, and to include the PBrom district, 40 miles went 
of the name village. The ares under permanent cultivation which dependa on 
L e e  irrigation contains several villages, of which those worthy of mention are 
hi, Teep, Khudsbadan, and Gannk6n, and not one of the villagee is known as 
Pmjgur. 

I h a h  village in these subdivisions is practically a distinct self-governing unit, 

The other forts are t h o ~  of Bit, KO~& and Sato. 
t Or Panjgur Koh. 



ruled by the "Rish mad," and the headman, who is called the LLKa-hudll'l (a 
corruption of Kad Khuda). Under the orders of the latter are subordinate officisle 
called "ghazke," whoee office is prrrctically hereditary, and there may be one or 
more g h e z i  in each village. The collection of villagee situated in the part of 
the Panjgur valley which is permanently under cultivation has been called Panjgur 
by the British officials who are oo~ec ted  with the oountry and with the general 
superviaion of ita dairs, for the sake of convenience dona 

Wherever there are irrigation works of a permanent nature the date palm is 
extensively cultivated. It is grown on the borders of the fields, which are pur- 
poeely made small, to afford a certain amount of protection from the direct rays 
i f  the am, and prevent the rapid evaporation of moisture from the cultivated soil, 
and so prevent it becoming rapidly dry, and becoming hard and crusted. The 
fields are d u l l y  tended, as if they were gardene. The rice, jowari, and other 
crops, such M tobacco, etc., are grown in nurseries, and when the young planb 
art, an inch or two in height they are planted out in the fields, which have been 
cawfully prepared to receive them. A group of date palm is called kallag, and 
the habitations, if any exist, are known variously as shehr, W r ,  and nra The 
word 4L kalat is alsq of course, hrgeiy used. 

The soil, which is a light clay, is very fruitful. On irrigated lands i t  in a 
w m o n  occurrence to obtain three or four harvests from one wwing of jowari; - - 
and even in ground dependent on the rainfall for irrigation, three crops have been 
obtained from a single sowing of jowari 

The letters p and f are frequently interchanged, aa well in the colloqnial 
in the written language of Kech. Thus the well-known name Pir B& 

bmmee corrupted very commonly into Fir Bokdr. The name P a r a  into 
~ & m  ; Panjpr is also turned into Fanjgur ; and fakir into pkir.  The word 
cip (" water") is usually pronounced hf. 

At the rink of appeaiing presnmptuoue, I venture to agree with the identi6a- 
tion, by General Haig, of Pahra, near Bbmpur (that is, the modern Pereian fort of 
Nssrieh)* The " Moscrkand of Istakhri " (I am quoting &nerd Haig) is probably 
Naskand, a well-known locality in Makdn (properly Mekur$n) to the south-eret of 
Bbmpur. The city of the Khwarij I should be inclined (with all deferenoe, be it 
said) to place south of the watershed of the Sar& stream. Baek may well h a ~ e  
b a n  a dwtriot or subdivision, such as have been just described, in which c ~ e e  the 
=village of Ybhyah-bin Amr" would have, in all probability, been the priaoipsl 
village, the residence of the chief, or the more influential man of the district 
of h k .  

TO talk of ruined cities in this part of the world is apt to prove mid&ng. 
Ancient eitee in Kech Makurbn are rewgnizable by the mounds of white thy 
covered with fragments of pottery which are found in all parts of Baluchiutan, and 
known as LLdamb." These mounds are the remains of forts and dwellin@. The 
latter are constructed a t  the preaent day of either pure clay or of sun-dried bricks 
.set in clay mortar. Trunks or beams of the date palm (being the moet common 
timbor) are set in the walls, especially near auglee, to bind the euth  or =nry 
together. This system of building is probably that which has always been employed 
,in the country. A large town or village in Kej (that is, the wuntry h o r n  ae Kej) 
.consists of a fort (varying, of course, in size), which is the residence of the chisf. 
Adjoining the fort there may be a dozen or so of houses built in the manner just 
.described; these are the dwellings of the principal inhabitante, and the s h o p  of 
.the local merchants or dealera, wllo require a secure place for the storage of their 

Thin name was obtained in 1889-90 from local information at Jkk.  , 
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officer and his establishment were at the small village of Chitkhn, where lines had 
a h  been constructed to house the troops stationed in the country. The surmund- 
ing villagee used to be constantly visited for purpoees of administrative work, as 
well ae the surrounding country, and there are certainly more than five tombs in 
Panjgur. 

OEO. P. TATE, 
Survey of India Department. 

Qwttu. 

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1896-1897. 

Fourteenth Ordinary Ilteeiing, June 28, 1897.-Sir CLEMENT'S ~ ~ w ,  
K.c.B., Preeident, in the Chair. 

E~scmoxe.-Henry de Courcy Agnew ; Mathcw Arthur, D.z., J.P. ; E'ranl; 
Balman; Edward Boyle, Barrister-at-Law ; Captain Murray CooMy (late 
22nd Rrgiment) ; William Montgomery Crook, B.A.; William Fraser Runre, 
D.&. ; M. H. Spencer Joephs ; Claude a. MonteJme, M.A. ; Thonu Dixon Rust ; 
W. Gordon S p j g  ; Edgar Sdh-Schwabe ; Alexunder Tucker Wardrop (Custonca 
and Harbour Oscer) ; 3f. L. Weasels. 

The Paper read wae :- 
"Recent Journeys in Persian By Captain Molesworth Sykes. 

EUBOPE. 
Aostrkn Alps. 8chjodng. 

Die Pinzgauer. Von Dr. Wilhelm Schjerning.-Forachungen zur deutachen 
Land* und Volkskunde . . . hemusgegeben von Dr. A. Kirchhoff. Zehnter 
Band. HcR 3. Stuttgnrt : J. Engelhoril, 1897. Siw 9) x 64, pp. LlOI]. Illw- 
tmtim. 
A note on thie puper was givtn in the June number of the Jor ru l ,  1-01. is. p. 660. 

GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additionr io the Library. 

By HUGH ROBERT MILL, D.So., L4brarCau, R.G.S. 

'l'm following abbrwhtiom of noMs and the adjeativea derived from them are 
employed to indicate the eonme of artiolee from other publicetiom. G e q m p h i a l  
mmeacueineeohcmwwrittsninfnll:- 

A. = A d e m  Ademie ,  Akademie. 
Am. = A n d ' ,  Amlea,  Amden. 
B. = Balletin, Bollettino, Boletim. 
Oom. = Commerce, CommeroiaL 
0. Bd. = Comptee Bend- 
Erdk. = lcrdkmde. 
Q = Qeogra h Geogrrphie, Qwgrda 
&a = ~ e e e L L  
L = ~nrtitute, ~nstiktion. 
J. = Joarnd. 
M. = Mitteilungen. 

Mag. = M e g d n a  
P. = Prooef%bgh 

Bev. = view, Bevue, Bevititr B. =%? 
8. = h i e t y ,  BooiCt6, BelrLeb. 
Bitsh = Sitmmgnberioht. 
T. = Trsnanatiou. 
V. = verein. 
Verh. = Verhandlnngen. 
W. = W h ~ o h l b f t ,  end oomponadr. 
2. = !?kiteohriff. 

On a w u n t  of the ambiguity of the words oc&to, quarto, eta.. the size of books in 
the lint below i~ denoted by the length and breadth of the oowr iu ~nches to the 
neareat half-inch. The size of the Journal i8 10 x 64. 



W-The Ilohsldt. M w d  ff. 14 (1897) : 178-179.197-198,210-211. BUM. 
Is mnrs de 1'Eecsnt i travera les ispa gblogiqueq d 'aph nne commnnication faite 
pr Y. A. Rubt i la Boai6tA b l g e  de Mologie. WSU, Maps. 

0. Rd. lM(1897) : 1170-1178. mr te l .  
6or I'hydmgraphie sonterraioe et les chouram dn Wvoluy (Hautes-Alpes). Note 
de rfr.. E.-A. Martel. 

IhnebBrittany. Ann. ff. 6 (1897) : 2344, 1W122. Barrot. 
Dee divbkau gbgraphiqnea de ls Bretagna Par M. Charles Barroie. With Map. 
A regional etndy, the cancluding section of which is devoted to the effects on the 

people of the natural conditions of the district In co~~aidering the history of Brittany, 
the author allows himself to forecast the future of the country a8 foreshadowed by the 
principles of geography. 
I n n c e - c h a m ~ e .  Ann. ff. 6 (1897) : 230-288. Chantriot. 
La falsiee de Champagne et le vignoble ohampenois. Par M. E. Chantriot. 

hoaahraany. C. Rd. 1M (1897) : 1011-1043. Dnr-. 
8ur le mode de formation des donee primaires de Gesoogne. Note de M. E. 
='+Pa 

hoa-Wna Iamoine and Babkut. 
Pmb et Chaneek. Bervioe Hydromdtriqne dn Bearin de la Seine. Obeervatiom 
mr lee Goare d'Eeu et la plpie ceqtralie8es pendant l'an116e. 1895. . . . Par I. 0. 
Lamoine et M Babinet. Vereaillee. Size 17 x 11. Diagram. 
Bbm6 dee Otmervations centralides par le Service Hydromdtrique du Basein de 
laseine pendant l'Ann&, 1895. Par M. Babinet. Vereailles, 1896. Size 104 x 7, 
PP 54. 

hmny-H.mbprg. M.G. aSr. Hatnburg 18 (1897) : 131-140. Qottwhr. 
Die tiefaten Qlaoialablagernogen der Gtegend von Hamburg. Vorltinilge Mitthei- 
lung ron Dr. 0. Qotteche. Wifh Map. 
Tbe maximum depth at which gl8oiaI olays hare been found by borin 

neighboarhood of Hamburg in ohout 550 feet below the surface. The ma go: % 
end-morsi- of Bchleawig-Holstein, together with the distribution of a!lnvial and 
dilnrhl formatine. 
6mee-Athsnr. LRI. Brit4.d Arditcctr (3) 4 (1897) : 345-358. Peluose. 

The Farthenon, and the Earthquake of 1894. By F. C. Penrose, a.n.9. With 
~tutratioM. 
The paper gives inaidentally a hietory of the Parthenon. 

enSee-1- m d r .  CoancM (2) 12 (1896) : 97-108. BLefsni. 
Cenni geologid snll' bola di L e n d e .  Per Carlo de Stefani. Wi6h Map. 
A dacription of the geology of the island known ae Sank, Manro, or Leuoada, 

in the h i a n  group, with efhtive orographid and geological maps in oolours. 
1d.lUl. Thoroddwn. 
Fxt det n d l i g e  Island. Bejmberetnin fra Sommeren 1896. Af Dr. Phil. Th. 
Thoroddne~~ (Blsrtylt a t  Oeografbk 'fidslkrift," 14dU Bind. lste-2 det Hefte.) 
Copenhagen. Size 12 x 9+, pp. 22. Map. Prersnted by tha Author. 

~ t e n m e a n - C r o t e .  A n n  G. 6 (1897) : 255-257. Arddlon. 
Upartition deo chr6tiem et des mnmlmans dam l'lle Or&. Par M. E. Maillon. 
With Map. 
Tbe map ah- the regions in which there is an important Mnesnlmgn element in' 

the population, and those in which the proportion exoeeda one-half. The name of em11 
t o m  or village is followed by a number giving the percentage of Ynseulmane in the 
popnktion. 
l m y .  Chrpman. 
Wi Norway : with chapters on Spitebergen, Denmark, eto. By Abel Chapman. 
W o n  : E h o l d ,  1897. Sim 9 x 6, pp. xiv. and 358. nlurtrdionr. Prim 168. 
Chapters on various te of Norway, eome of them rarely vieited by the tourist. on 

h r k ,  and on ~ ~ i t a g m e n ,  the last oontaining a contribution by Mr. Arnold Pike 
oo A Winter in the Eightieth Degree!' The key-note of the work in @port, but this 
iovolver much reference to natural hidtory. 
hrway-Fauna. Bus. 

F a ~ m  Nonepire. Vol. i. Demriptions of the Norwegian Species at 
bnn belongiog to the Suborden Phyll-rid8 and Phyllopoda. By 0. 8%::: 
No. IL-AUGUST, 1897.1 U 
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CMstinnia : Printed by the Joint-8roclr Printing Go, 1896. Size 18 x 10, pp. vi. 
and 144. P h b r  P n  Norweginn and English.] Prerantsd b the Royal Uniacrrily 
of Nonaay. 

n=~-ye-logl. xoho 
Jahrbnch den Norwegiechen Meteorologiechen Institute fiir 1893 (pp. I. and 110); 
1894 (pp. I. and 110); 1895 (pp. x. and 110). Hernuage ben von Dr. H. Yohn. 
Ohriatianin, 1895-96. Size 1% x 10. Pmmlcd by tha $megiun Idarologiml 
I d Q u k  

nomy-nora. nornun. 
Norgee Arktieke Flora L Bpeciel Plantetopgrail. lrte. Del J. M. Norman. 
Krintinnis: Omnr Andereens Bogtykkeri, 1894. Size 10 x 64, pp. 760. Map. 
PraMnkd bv the Royal Uniwmrity of Norcwg. 
On the amtic florn of Norway. The map ia merely a topographical outline. 

Poland. A w e  
Henryk Aqtoweki. Mnteryaty do Bibliografli prso nnnkowych Polekich. Zeetaw- 
ienie tmici l b t u  tom6w Pamiqtnika ograilce~~ego 1881-1896. Brnkaella, 1897. 
S i r  10 x 74, pp. 16. P r r U I  by t a u t A m .  
Dr. Aqtoweki here gives an index tarrnnged amordin to the anthorn' namex of the 

14 volnmer of the pnblioatione of the Pol* ~ h ~ d o p ~ f i c e l  Memoin. The titlen are 
given in Polinh, with a French trnnalntion. 
8p.in-hntabrf.n XountJPl. Q.Z. 8 (1897) : 273-281. Panok. 
Die Pima de Enrope nnd dss kantsbriuche Glebirge. Von Albrecbt Pen& 
A oontribntion to the morphology of the Iberian penineula. 

ern- B l a a k d r  Mag. 1BO (1897) : 109-119. Lynch. 
An Unnoted Corner of Spain. By Hanunh Lynch. 
A gmmfully written reoord of travel in the provinoe of Qalicin nnd dong tho north 

coaat of Spain. 
lwed~-~o~bottem. Bohomrr. 

Schwedens Hiigtj-allgebiet, Von J. (3. hhoener. (He t-AMrnok aus Nr. 
475 und 476 vom 1. und 15. A ril 1897 der 'Oerterr. E n - ~ e i t u n ~ . " )  Wien. 
s im 11 x 8, pp. 12. P-M & f i e  ~401. 

S r i t s e r l a n d 4 u n ~ u  Bailnay. ~ - Z ~ .  
The Proposed Jnngfrnu Beilway rieing to an altitude of lS.670 feet. OaMidered 
from its mientiflc, techniosl, and i n a m i d  amita ZGrrch: Printed by F. 
Schultheer, 1897. S h  11) X 8). pp. 86. ap a d  Pbtc8 mwmprrn~icg. 
Prsrsntea the Jungfrau Railway &dieato. 
Full plans ue given for the moet mmmhble monntoin rnilwny ever projected, and 

the eooompanying pam hlet oonnidem the prncticebiity of the wheme in all aspeotu, 
acientiflq engineering, fygieniq m d  innnanl. 
8 w i ~ ~ 4 ~ ~  D& Ban- Q. 19 (1897) : 241-249,299411. Wottitr. 

Die Jnogfranbehn. Von J. Wottite With Map and I R i u t m l w ~ ~  
An nawunt of the projected railmy up the Jmgfrnu. 

8niWrland-Lske of h e m  Ealbfus. 
Morphometrie den Qenferaeen. Von Dr. Wilhelm Halbfam. S h  8) x 54, pp. 
[%I. Plde. Premtsd tho Author. 
A dhuwion b e d  on the mnp of the ofllcial S w h  bethymetrical mnp of the labe. 

IlwibarIrnd-Hap. Prdlk 
Ein W e f  der &hw& Von Dr. J. FIU~ in ZUrlch. Bepcusbbdruok ens der 
SchweirArinchen PIidsgogiechen Zeitsohrift. VIL Jahrgang 1W, Heft iii. 
Ziirioh, 1897. 8 h  9) x 64, pp 12. Prc& by the Arlhor. 
On the eduontiond utility of the propoeed relief-map of Swiberland on the oat& 

ecele (for hd  ht and horisantnl dietanoe) of 1 : 100,000. The author poi& out the 
faintnem of $ wlief on thi mle ,  and snggesb the pmduction of a larger-ode 
relief Mp. 
Britrorknd -Iku. hleh.  

h n t a  near 8au. By Edwin Swift Balcb. Re rinted from A p p d d i a ,  vol. 
riii, ~a e ~ ~ o l t o n ,  1 ~ 1  ~ i s e  10 x 6, pp PI. La. ~ r d   by^ A*. 

Llrltrorknd-8.u v*. CooLidgr. 
Quelquer now de lieax dmr la d l &  de &So. Beparat-Abdrack ans dem 'N Anreiger fUr Schweiz. Oerhichte," Nr. 6, 1898 nnd r. 1, 1897.) Pnr W. A. B. 
Coolidge. 8iza 10 x 7, pp. 12. P r d  b tha dutior. 



m. G.Z. 8 (1897) : US-956. Vauh&y. 
Die Stellnng der Tiirken in Idamp.. Von H. Vnmb6q. 
Prof. V.mb6ry diseunser the oompcmitioa of the population in European Turkey, 

md inoidencally the p i t i o n  of Turkey with regard to the grecrt Po- 
Uni td  Xiagdom-=gland. J. Manektte (28.18, 1896 (1897): 157-167. WbUI. 

The Canaln end Navigable Bivm of England. By Lionel E. Welln. 
vritd mgdo~~--d-am-. BWSU, %vies, aria E[ .v~~cu .  

An Arohmologid S n m y  of Herefohhire. By the h. J. 0. Bevan, M.A.; 
Jamea Daviw ; and F. Havemeld, X.A. Wentminnter : Printad by Nichols &Sons, 
1896 Size 12 x 10, pp. 16. Map. 
The pre-Co nest entiquitieo of Hemforbhire ham been atdofled, and their 

poitione t e o 0 d : b y  appropiate a i g ~  on a map on the noale of 4 milm to 1 inoh. 
Udted  ]tinedom-Bngknd-l.nomhir0. Huriron. 

An dmhsologiclrl Snrvey d -him By William Ih r rkm.  W e s b h t e r :  
Printed by Nioholn & Boon, 1896. Sue  12 x 10, pp. 26. Map. 

J, and inoo$m&ed in the cwompanjing map, The d W t  oovered by thia eurve 
extends beyond the bordmm of hooos re, and, ino uding the gresty part of the L F e  
Didrict and mme of Western Yorknhire, sffordn an axoellent opportnnity far catalognlng 
the antiqnitiar and rhowing the mutual relstiom of ancient dter in the north-weat of 
Engknd 
U W  lUng&m-Xaghnd-Lan~~~him Bolton. 

X Manaheder (2.8. 1P, 1896 (1897): 188-197. 1 The P b y r i d  Geography of NortbsVt L.Mubire. By Herhert Bolton. WUI 
M6p and IUukrrtbnr. 
A good piece of l d  geography. 

1 ~ ~ ~ k n d - - ( k ~ t h p o r t .  BuonLU. 
1 Bomgh of Bonthport, Meteorologtosl Department. The Fernley Observatory, 
, ljouthport. Beport, and Bemlb of Obeervationr. for the yeru 1896. By Joseph , hendell.  Sontbpwt, 1897. Sise 10 x 74, pp. 30. 

united riqd0maootk.d nuno. 
Itincay of Prinoe Charlee Edward Stuart, from bin landing in Sootland, July, 
1745, to his departure in Se tember, 1746. Colllpiled from !I~M Lyon h Mourning, 
mpplememted and oor recJ  from other contemporary wuroen by Walter Biggar 
Blsikie. With a Map. Edinburgh : Printed . . . by T. & A. Constrble for the 
Wtinh History BOOiety, 1897. B i  9 X 6, pp. xvi. and 136. IUwtratbu. Pra 
gJICl b# the Author. 
Thb dngularly i n t d n g  work wi l l  d v e  a speoul notica 

ABIA. 

h e  Southem BorderlanQ of Afghanintan. By Captain A. H. XoM~hon. From 
the Qeographiml J o w d  for April, 1897. Bi 10 x q, pp. 24. map a d  1Uu8- 
tmlfou. 
%h M.G. Gcr. Ha&rg 18 (1897) : 70-91. WW.  

Ce~lon und seine Bewohner. Von Prof. Dr. Wilhelm Geiger. 
A genernl account of a viait to Ceylon in 1895-96, undertaken on behalf of the 

b v u i a n  Aademy of Bcienoea in ordor to p u m e  lingubtio an3 hh toda l  rludiea 
 lightb boo^^, sto. - 

China Imparia1 Maritime Cuebm. 111.-Miroellanooun reries : No. 6, Lint of 
rbs Chinere Lighthonsg Light-Veamlr, Bnoya, and Beaoons for 1897. (Corrected 
b Deaember 1,1896.) Twenty-Wth h u e .  Shanghai ; Btatirtiosl Department of 
the Inrpeetorele Qenerel of Onrtomq 1897. Size 11 x 9, pp 52. Chartr. 
'The ponition of all the Chineee oosnt and river lighta u rhown in three oharta 

-0hlutIndb0. Van der wr. 
Xedorhdmh-Indimh Plakaatboek, 160'2-1811. Door J. A. Van der Ohija Vijf- 
tieode Deel, 1808-1809. Betavb, 1896. Sice 84 x 54, pp. 1164. 

Indk. X8. drk 46 (189'7) : 561371. B1.ok. 
Tbe Bailway to India. By 0. E. D. Bleak. With Map. 
The prop04 railway muto io India ir from Alesandria to the heal of the Qnlf of 
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bhba, then- a o m ~  Northern Arabia to the Enphratea, and on by Brmra, the eadm 
aide of the P d n  gulf, and .long the math of Belaohistan to Kmraohea 
India-- - 

Beport on the River-borne W e  of h e a m  for the Quarter ending Beptember 30, 
1896. @hillong, 1897.1 81re 18f x Sf, pp. a. 

Indi.--Bnmu. Forh,@My B e w .  89 (1807) : 86-104. Pub. 
The Blurno-Chinese Frontier and the Kekhyen M b e a  By E. H. Parker. 
An (MOOUII~ of a journey from Bhamo in 1893 throngh the territory of the RRlrhyen 

tribe& 
India-K~L Gkhw 71 (1897): 1-8,%29. -fie 

Beine naoh Kula im EimHleya Von Prof. Q n d v  Oppert. With lllurtrationr. 
Xndia-xdniWl. Nature M (189'7): 110415. - 

Periodio Variations of Raidall in India By J. E. 
An elaborate study of the varietionr of Indim rainfall whioh a para not to brJ 

amooiated with Bimilar variations of the name or oppoeite phue  in otter pv ts  of the 
world. 
Xday Amhipakgo-lbbb6#. h. Narltims l a  (1887) : 5-17. - 

Renwignemenb reoneillis B M8~88ssr par le Dognay-Tronin." 
Palortine. Whitty. 

Paleetine Ex loration : Further Bevelations 1 ohiefly concarning the Dimvery 
of Whitty's #all ,' at Jerudom (King Bolomon*s Rampart). By the Bev. John 
Irwine Whitty, LLD., eto. London : Siipkin & Co., 1897. She  8) x 54, pp. 50. 
Map. Preamied by the Aullror. 

Biborb-aold. Bsa. BobRtipqW (4)  7 (1897) : 513-528. B8b.ohoikoff and la(. 
Las plaoers adfbree de la BiMrie orientale. Par T. Sabaohnikoff et E. D. Levlrt. 
With Map and Illwlrafion. 
Given an scoonnt of the method of proepeoting for gold used in Eestern Siberis, 

and of the working of the plaoers, with epeaial reference to the eoonolnic oonditiona of 
Rnasian gold-mining. 
Tibot--8.npoa G2obur 71 (1897) : 334-859. Bdohslt. 

Der T o a u g p o - B m h m a p u ~ ~  von der Quelle bL Sadiya Von G. Th. Beiohelt. 
WW, Map. 

Weatern Ad.. B i s U  
A Ride through Western Aria. By Clive Bigham. London : Maomillan & Co., 
1897. Hue 9f x 6, pp. xii. and 284. Map8 and IUwtr&~Oo. Price 8s. 6d. 
Prawnfed by the PuMuhms. 
Mr. Bigham, in the ooum of thirteen months, travelled thmugh hia-Minor, 

pieitin Angora, Sivae, Ersinjan, Erzerum, Bayazid. and then entered Persia, through 
whioh%e made a number of routes, Bome leading him into region8 very rarely visited. 
He nlro made R rapid visit to Mesopotamia, and ooncluded hie already extensive traveh 
by a run to Samarkand on the Trans-Ceepian railway, a journey to b h g a r ,  and 
a crossing of the T i n  Shan to the Siberian railway line, by whioh he returned to 
Europe. The narrative ie lively and conok, the illaetrative photographs web 
selected, and the maps ahow t l ~ e  numerona routes clearly. 

Moa-People. Cwmor (2) la (1895-96): 8289,145-153. Lem 
Sai ooaiderti " popoli nani " dell' Afrioa, pel dott. Oomrre Lenz. 
On the dwarf-peoplee of Africa. 

AM= Paterr 
Lecture delivered by Dr. Carl Peters on the Fnture of Africa, s t  the Society of 
Arb, on Mamh 5, 1897. London, 1897. Size 9 x 6, pp. 16. 

Al@m Sahara. Ann. G. 6 (1897) : 147-168. Hear  
L'Extr&me-Sud alg4rien et le Touat. Par Y. Jean Hem. Wffh Map and PHofv- 
orcrphr. 

Britirh East AMOS-Uganda. Vmddcm. 
Two Yeere' Travel in U nda, Unyoro, and on the Upper Nile. By C. F. S. 
Vandeleur. D.S.O. From t g  Geographical Journul for April, 1897. Sire 10 x q. 
pp. 26. With Map and IUurlratiocM. 
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But A?rimdmrlll.ab B.8.6. Band& 17 (1896) : 5-33. B h i s r Q ~ d ~ d  
0 al l tone prin p a  Somaliler. Conferinti . . . de Dim. Gbioa-Com&aeeoi. 
With Map and IUwtrationa. 

PuS Afrio.-~iotoria my&-. Peterm.mllt dC 48 (1897) : 77-80. B r a d  
Der Viatoria-Npaar Von Pater Biard. With Map. 
On the nathem p u t  of the Victoria Nyanza. 

Irrrm Afrior &port 18 (1897): 131-154 143-145. Boinhb 
Ein Blick anf Aegypten nad Abeeaioien. Von Leo Beiniwh. 

Brrmm E u t  Afriaa. Eolonidu Jahrb. 10 (1897) : 1-17. Bornhard. 
Ueber Eiinbahnprejekte in Deuteah-OstAfrika. Voa L. Bernhanl. 

%an East Afkiar Kolonider Jahrb. 10 (1897): 4663. 
Lsndesaufnahme pan Deutsch-Oskfrika Von Maemker. 

-?=- 
Btrman lmth-Wmt Afrioa. M.O. Gas. Homburg 18 (1897) : 58-69. BOW. 

Wissenschaftliobe Aafgaben in Sitdwmtafrika. Vom Dr. K. Dove. 
Lrnun lath-Wmt Afriaa. M.O. &a. Hamburg 18 (1897): 141-142 Hartmum 

Bemerkungen zar Vofliiu6gen Karte dm Eoncemione-Qebietes dm 8011th-West 
Africa &I., iim. Von Premier-lieutenant b la suite Dr. ph. Hartmrna W U  
x@P. 
The map is on the ecsle of 1 : 100,888. 

1WL.n But Africa-Erythrm. Do la Jonqni&& 
C. De la JonquRre. Lea Italiens en hrythrb. Quinze ane de Politique ooloaiala 

! Paris: H. Charles-Lavanzelle [mot dated, 189711. Size 3 x 6, pp. 352 Map.  
P h  5s. 
The snbodinate place given b dates throughout thin work reduces itr value M a 

book of reference. It givm a oontiiueus history of ItaPrn mterpriee in East AfricM, 
and details of the recent dkstrom war. There are nnmerons sk&oh-napr 
P e r t n g u ~  Wut M m .  Mouwrnat B. 14 (1897) : 175-178. - 
Is Cbemin de Fer d ' h b a k a  With Map 
On the d w a y  Erom h n d a  to Ambaka, and i6 projected extension. 

I k t h  Afrim. 6ahaIr and FClmmlr_ 
The New Africa. A Journey up the Chobe and down the Okovanga Bivers. A 
record of Exploration and Sport. By Aurel Schala, x.D.. and Augwt Hammar. a.n 
With a newiy drawn I u p  of hitherto unexplored par ts  of the 0 ~untry, and Seventy 
Iil~intratiom from Orighal Dradnge by the Authors, and Photographs. London : 
W. Heineraann, 18%'. Sim 9) x 6, pp. xii. and 466. Price 28r Prsrenfed by the 
Publidher. 

h t h  Afri~s-Zsnberi Rev. ScisnlijIqua (4) 7 (1897) : 561-564. ro* 
Un voyage ear lee bords du Zambbze, d'aprb I. E. Boa. With IUwtraHdns. 

Tunb. Ann. G. 0 (1897) : 239-254. PlrurchH. 

I Le Djebel Demmer. Par M. P. Blanohet. WitA Hap. 
The a u t h a  reeusoitatee the old Arab name, Jebel Demmer, for the whole mountain 

hekbone of Southern l'unir, at preeenr known unler different names in ite different 
I natural divisions. 

Wmt Afriea. Ann. 0 . 8  (1897): 133-146. Tout&. 
Principanx rQdtab ghgraphiques de la midon Tout&, With Map 

Welt Afrier Earford-Rattorsby- 
Ni r and Yornba Notes. A Reoord of Work in Western Equatorial Africa. VOC i. and il. Edited by 0. F. Herford-Batteraby. X.D. London : Marshall B r a ,  
1895 and 1896. Size 10 x 74, pp. (vol. i.) iv., 48, and 48 ; (vol. ii) iv. and 96. 
Mqm. Plucn(sd bg the Editer. 

I NOBTX AXEBIOA. 
Daw~on, Tfrroll, LOW. 

Reoent Explorations in Canads, 1891-93. L Introductory Sketoh. By Q. H. 
Damon, c.x.G., eto. 2. The Barren Lanrla of Canada. By J. BurrTyrreil, r.a., ' 
eta. 3. The Labrador Area. By A. P. Low. 8.a.m.. etc. Reprinted from the I - 
WIUU Nafrrdid, vd. x. No. 11. Oltswa, March, 1893. Size 9 x 6, pp. [16]. 

0 3  
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Ou~dr--Bdl Bivw. B. @dog. 8. A m d m  8 (1897) : 241-950. lbll 
Evideneea of North-e~terly diiTerential rbing of the l m d  a b n ~  Bell Biver. By 
Bobert Bell. With Mapa. Pmeiuted by the Author. 

0-hlf of St. 1.wmnoa Ann. Hydrogrophis PII (1867) : 116-122 Ilahott. 
Weitere Be i t ige  sur Eydrogrephie dea 8L. ~ r e n r - ~ o l f e a .  Naeh L n  Kanadimchen 
Beridten bearbeitet vonDr. Qerhard Lhott. With Plds. 

Omada-Hinslrl Indprtry. Lng.ll. 
6eolegicsl S m e y  of Oanada, G. M. Darnon, C.Y.~ . ,  etc., Director. Part S. Annual 
Report, vol. viii. Seation of Mineral Stntisticn and Mines, Annual Report for 
1895. Elfrio Drew Ingall. Ottawa, 1887. Size 10 x 7, p p  104. 

HLtorid wiluhip. 
The Coronado Jhpedition, 1540-1542. By George Parker Winsbip. Extract from 
the Fourteenth Annual Report of the B m n  of EtlrnoIogy. Washington, 1896. 
Size 11) x 8, pp. 527-638. lUwha(fsnr and Feedmile Bapa Prtmird by the 
0.8. Bureau of Whdogy.  
This wi l l  be speoially notieed. 

united &Dm. - 
Annual Rep"' of the Chief of Engineers, United Staten A m y ,  to the Beoretuy of 
War, for t le year 1896. Si r  Parts. Wanhington, 1896. Size 9) x 6, pp 4196. 
Maw and Diamnww. Promated bv the Enoineer Dewrhnent. 0.8. Amv. 
 cis volnmi&ua report p;rt icul~s of tbe public wbrka uni& out on the  

navigable riven, of the Unite States in 1896. 
United Et~tw-Alark. Sohott. 

Standard Geodetic Poeitions in &nth-Eastern Alaehe, depending on mtronomio . 
observations made during 1892-93-91. Beporta of December 27, 1895; Marah 28 
and A u p t  7, 1894. Bp C. A. 8chott.-Report of ihe Fuperintendent of the U.8. 
Coast and Geodetic S r u r q  . . . 1894. Pari  ii. Pp. t 1-85. Washington, 1890. 
 he la x 9. 

United 8 t . t ~ - A l u h  Bohott 
Distribution of tbe magnetic dealinstion in A h l r a  and adjacent waten, for the 
year 1895. Re r t  by C. A. Schott.-Report of the Superintendent of the U.S. 
Coast and GeobPtio Survey . . . 1894. Part ii Pp. 81-100. Wsrhiogton, 1895. 
Size 12 x 9. Chad. 

United B t r t ~ U u w h r r # t t ~ .  - 
Geographic positienr in the State of Maaaachueetts, 1852-1890 (second enlarged 
and r e d  edition).-Report of the Superintendent of the U.B. Coert and Geodetia 
Survey . . . 1894. Partii. Pp. 549-615. Warhington. 1895. Sine 12 x 9. Cbark. 

OBllTEAL dXD 6 0 U T E  AXEBIOA. 
Bolivia-0'0 Bsni. Haath .nd 8.lliri.n- 

Mioisterio de Instraccion Publics Fomento. La ex loraciom del Bio Beni. 
Bevista historian, pol el Dr. Edr in  5. Heath. Traducifa y anotada por Manuel 
V. Bsllivian. La Puq 1896. Size 8 X 6, pp iii., 89, and xx. 

Wltirh Handaru. - 
pr i t iah  H o n d m :  Addresees of Welceme to Sir A. Moloney, 1896.1 Size 
1 q  x st, pp. 12. 

Central bmdar ~ P F -  
D.e NGrdlicbe Mittel-Amerika nebst einem Aasflng nach dem Hochland von 
h h u a o .  Beiwn nmd Stodien an8 den Jahren 1888-1895. Von Dr. Carl Sapper. 
Brauusohweig: F. Vieweg und Sohn. 1897. Size 9) x 6, pp. xii. and 436. With 

' Portrait, Mapr, and Plan*. Pnb 9s. 
This book brings together the important information which Dr. Carl Sspper hre 

been accnmulating on Central America during the lest seven yeen. I t  deals with a l l  
the conditions of geography, and ie illurtrated by a aeries of very w f u l  general 
phyeical mapa. 
Xcrudor-Eio Nspo. Dolby-Whr .nd Oiglidi 

Qli ultimi giorni dell' Eth della Pietra (America mrridionale). Di alcnni strnmrnti 
litici tottora in nao press0 certe tribu del Hio Nnpo. Noh di Carlo EL Dolby- 
Tyler ed Enrico H. Giglioli. (Estratto dall' Arditioper Pdntroplogia e PEtndoyia, 
rol. xxv. Fascicolo 3 O ,  1895.) Size 10 x 64, pp. 14. Prcrcntcd by Proj. caw.  
Enn'co H. Giglioli. 

On atone implemcnta in use on the Rio l a p a  
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WEm IIIDIW. 
West India  Aawton. 

Glimpses of Life in Bermuda and the Tropics. By Margaret Newton. London: 
Digby, Long & Co. 1897.1 Siza 8 x Sf, pp. sii. and 256. Illwtratioru. 
p- &. p-4 * P ~ G w , .  
The authoreaa gives a pleaant saeonnt of an a r b l e  holiday spent in sketohing 

in Bermuda and the Wed Indies, moet of the h h n  8 of which, lying on the mail-route, 
were risited. A mleotion of olaver penand-ink elretchea illastrutee the boot 
West %Virgin Idands. G.Z.8 (1897) : 121-137. Deokert. 

Polihh-gmgmphieche Betraohtungen iiber Weetindien. Von Dr. Emil Dookert. 
1V. Die Jnngferninoeln. 

AUETBALABIA ARD OOEAXIO U W S .  

A ~ t m k  J. MamtA&ar Q.S. U (1 896) (1897) : 109-127. Esrper. 
The Growth and Progma of the Anetralian Ooloniea By W. Harper. WCth Map. 

A u ~ h l h - A l p .  J.B.0.8. A d -  8 (1896) : 75-96. E e h .  
The Aastralian Alpe., or Snowy Mountainr By Richard Helms. 
I- South Walm-EWorid - 

The Bmbowne Papera (Relating to the Settlement and Early History of the 
Colony; p u r c h d  from Lord Brabourne by Sir Saul Samuel, Agent-QeneraL) A 
Pamphlet conbinin a Summuy of the Coutente of thew important Papem. 
& rint of a pamphtt published in 1886 by Charlem Potter, Government Ptinter, 
6&eY. Sbe  9) x 6, pp. 18. 
The "Brabonrne Papers" are really the letters preeerved by Sir Joseph Banks, 

which were addrereed to him by correnpondents, mainly in the recently founded colony 
of New South Wales, on the early hietory of whioh they throw muah new light. Thin 
pmphlet iII a summary and bb le  of oontenb of the whole collection, whioh wi l l  
ultinutely be published in i b  entirety. 
Qnmuhd-AntU P.R.S. Queuuhnd 19 (1897) : 99-100. Jaak. 

Note on the me me rid ion el Anthills" of the Cape York Peninsulr By B. L. Jack 
A note deauribing the remarkable anthilh of -northern Queensland, built by ter- 

miter, and powwrsing the curious charsaterietio of being laced due north and eouth. 
The re- for thin is dated by Mr. Jaok to be that in ,Eat p i t i o n  they m u r e  the 
Pruimum of deniceation. 
Q ~ d a n d - M c & o m l ~  J. M a ~ e  AS. 19,1896 (1897): 128-136. W m g p .  

Meteorology of Queeneland. By Clement L. Wragga 
bloman ktndc--Aew Qeorgia. J. Anthrqp. I. Bg (1897) : 357-412. &memilla 

Etbnographicsl Notee in New Qeorgia, Solomon Islande. By Lieut. Boyle T. 
&merville. With IUur trd im.  

~btorh-%eology. 6tirling. 
The Gmlogical Boaiety of Amtmlaclia Session, 1896. Inaugural Addreae by the 
President, James Stirling, September 25,1896. Size 8f x 5+, pp. 16. 
A summary of the geology of Victoria, with special referenm to the minerab of 

ecowmio value. 

POLAB Bm31om. 
htustia. Arotowrli. 

Quelques remarques Bur l'intdrbt qn'offre pour la gblogie l'exploration dea r6giona 
rntarctiquea Par H. Arqtoweki. (Extrait du Bulletin de le Sooidtd Belge de 

1 Gblogie, ete. Tome X. Ann& 1896.) Size 10 x 61, pp. 4. Present& by ths 
d u b .  

I Dr. Arqtowaki of the Belgian Antarctic Expedition eupgeste that the tertiary 
mka of the Andes reappear in Grahamslend, which he believe8 to be a prolongation 
of the American oontinentnl axis. 
Antarotic. Qlobw 71 (1897) : 320-325. Lindellun. 

Die neueren Beisen aur emgraphinchen Erforschung der Siidpolarrapion and der 

1 deutsche Plan. Von M. Lindamau. IIL (Schluw.) With lllust?ations. 
This ooncludes Herr Lindemnnn'e excellent r4eurn6 of the histon of antarctic 
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Aretio. Bimon. 
Henry Simon's omdona1 Letter. Special Nnnson Number. April, 1897. Man- 
ohentar. Size 14 x sf, pp. 8. Portrait and I l l w t d i m .  

Arotia and Antarctic. J.S. Artr 46 (1897) : 632-686. Trevor-Battye. 
h t i o  and Antamtic. By Aubyn Trevor-Battye. 

Aratio-H-m'n Voyag~. dnn. G. 8 (1897): 71-78.169-180. Z imnerma~.  
Le voyage de Nansen et  lee Thdarien sur lee coarante do $10 b o d ~ L  Par Y. M 
Zimmermana 

Orwnlmd. Pdernunnr M. 43 (1897) : 86-95. Ha*. 
Die diinieche Expedition nach Ostgriinland 1891-92 Von N. Hark. With Map. 
Dewriben and gives a geological nketch-map of Bcoresby &und. 

Bpitnbergen. Conway. 
The Firat Croseing of Spitebergen. By 8ir  W. Martin Conway. From the 
Gtographiwl Journal for April, 1897. Size 10 x a. M a p  and Illustrations 

MATHEMATICAL OBOOBAPHY. 
ArtronomieaL - 

Tables uspd in the Nautical Almanac Ofice for the caloulatiou of the Ocoultations 
of Stars by the Moon generally, together with special tablam adapted for the Boyal 
Obeervatori~s a t  Greenwich and the Cepe of Good Hope. London: Printed . . . 
by Darling & Son, 1896. Size 13) x 84, pp. 48. 

&?deny. Knowledge 80 (1897) : 148-150. Fowler. 
Measurement of the Earth. By A. Fowler. (Illurtmled.) 
An aoronnt of some hietorical M e t i c  nurveye, with a photograph of the monument 

s t  Hammsrfest oommemorating the end of the t1,iangulated meridional am from the 
mouth of the Danube. 
Osodfsy. - 

Formulae and tables of faotors for the oompntstion of geodetic poeitions (fourth 
r e v i d  and enlarged edition).-Beport of t l ~ e  Superintendent nf the U.S. &ant 
and Geodetic Survey . . . 1694. Part ii. Pp. 277-318. Washington, 1895. 
Size 12 x 9. 

Photographio k e y i n g .  dnn. ff. 6 (1897) : 97-102. De 1. B&. 
Lea mdthodes photographiqnee en topographie. Par Bt le g6nCal de la No6. 
An epitome of the results obtained in Switaerhnd by Herr Bosenmnud, who deei* 

after experiments, that photographic method8 were of nnirlne value only in redoclug 
the time necessary to be spent in the field, end that they should only be employed in 
eaees whew the number of days in the year available for field-work wan very smalL 
Position-Doterminstion. dnn. Hydrographis 86 (1897) : 122-127. Tetenr. 

Ueber geogmpbieche Ortsbestimmung an Lande ohne astronomkhe Inntrumenta 
Von Otto Tetem. 
A statement of Dr. Paul Hener's method of obeervina for mi t ion  withont - 

instmmente. 
PEYBIOAL AXD BIOLOOICAL OEOOBAPEY. 

Air and Life. Brrruell. 
Smithsonian Miscellaneous Colleotiona 107'2. Hodgkins Fund. The Atmosphere 
in relation to Human Life and Health By Francis Albert Bollo Rudeell. 
Washington: The Smitheonian Institution, 1896. Size 10 x 6, pp. 148. 

Air and Life. VUQP'T. 
Smithnonian Misoellaneone Colleotiona 1071. Hodgkinn Fund. Air and Lifa 
By Henry de Varigny, M.D , eto. Washington, 1896. Bize 10 x 6f, pp. 70. 
Dr. Varign 's m y  was awarded the third prize of f250 in the oompetition for 

the Hodgkina %rim reeently held in Washington. I t  desle oomprehebairely with the 
composition of the atmosphere, and with the relation8 of air to life. 
Air in To-. Cohan. 

Smithsonian Miacellnneons Cailactions. 1073. Hodgkins Fund. The Air of 
Towns. By Dr. J. B. Cohen. Washington, 1896. K i e  10 x 6f, pp. 42. Pldsr. 

Atmorpherie Boandn. Globus 71 (1897) : 333-334. Igar. 
Seeechiwsen, Wasearechiisse, Nebelriilpse, Luftpuffe. Von Dr. R. Bieger. 



-= mrmh. 
Corn +Bendxu dm &WBB de la huunbdon Permanente de l'baoaiition 

e Internaionale dunie h Lammne dn 15 an 21 octobre 1896 r&lig.ee 
s%taire h e 1  A. H i d ,  d v i s  dm B. port. am la t ranux  
phqum mmnpYiZM 1- dudmn& pap p b t  r S d  nun&. Berlin : 

Beimer, 1897. S h  11) x 9, p p  318. Nap a d  P b k  
bmcmgnt the mom im rtant reporb m d  map in thb volume are thome dealing 

with the triangulation of GY and of Japn. 
en*. Pnrton 

Telegraphio deterdmtion d the foroe of ritp a t  Baltimore, Mh, from 
. irn~tsnmw -tiom .t Wsrhin . n d E t l m o m .  BY E D. fieston- 
BepoT) of the Sn@nteudent of the E C a r t  and Gdet io  Survey . . . 1894, 
Put U. Pp. 67-70. Waclhington, 1895. Sixe 12 X 9. 

en* xemnra. PUtaNn and Bilk* 
BelPOire determination of gravity with halfaeoond pend111uma, and other 
pendulum inveatigationu By Q. R Putnam; and a report on a p l o g i c d  
examination of mme C a d  a d  Qeodetio Survey gravity etatiour. By G. K 
Gilberk-Be rt of the Superintendent of the U.S. CoarC and W i o  Survey . . . 1894. $ul ii 4.7-55. Wuhhgton, 1896. size 12 x 9. 

M ~ 1 ~ .  Dual.ux. 
Smitbonian Contributiom to Knowledge. 1084. Hodgkina Fund. Atmoepherio 
Actinmetry d the Aotinio Constitution of the Atmoephere. By E. Duhux.  
Washington : the Bmithmninn Institution, 1896. 8 h  14 x 10, p p  48. Prs- 
vmfed by Us Smithmian lndiivHorr 

=-=low. ~U 
Ler limiter fphgraphiquee du (llimat Temp&& Communioation faite nu Co+ 
national &a Baoi6t4a f r a n p i m  de Qdopphie le 6 Aottt 1896 (l6O Beanon: 
Bordeaux). Par Jaoqum QebeLin. Bordeaux : Feret et Fh, 1896. Size 10 x 6f, 
PP 10. =P. 
The suthor'r dehition of Utempwatem climete Lnoludee on hir map Spitebergen 

and the Pnnjsb. 
Ilrtmrolopr. MoAdb. 

~rnith&&n ~ I l a n e o x u  Collectiorw. 10T7. Hod Xnr h d .  P p m e n t  
work of an ~ e m o h v m i d  ~ b r v s t o r r .  ~v ~ e x n u L  ~ o ~ d i e .  w lnaton 

the Smithmian ~ d & t i o n ,  1897. size 16 x fif, pp. 30. P m t e d  6 the 
Lbiano&n Indilu#or 
This m y  dim- the nipmeat and rphere of work of a lsboratory devoted to 

the study of the phydal mait iom of the .tmaphem, moh as hes been prop04 for 
one of the -can univereitiea 
Qou- - 

LW of Ooeanic De Lhs and Serial Temperatnre Obervatione nnreived s t  the 
Admiralty during t!e a. 1896, from EM. 8 .na$ng  B U p  Indian Marine 
Saney and Britirb Sutmarine Telegra Compenler. Hydrographio Depart- 
m a t ,  Admiralty. h d o q  Feb-, 1 2  B h  18) x 84, pp. 20. P-.l.l by 

H$Tographio DsportMJ, AdmiroUy. 
o@-x=ph~-- -  HurL. 

Manual of Tides. Part iii. Some mnneotione between harmonic and wn-harnonio 
nsotitieq indudin applicatione to the reduotion and rediction of tides. By 

h l l i n  A. Harria keport of the Superintendent of the b.8. Comt and QBodetlc 
5111lsy . . . 1894. Part if. Pp. 125-282. Washington, 1895. Size 12 x 9. 
T* 

PknUbgraphy. AM. k. A. Wb. Ber1C (1896) : 1-28, 1-36. -. 
Ueber die pgrafiiaohe Verbmitu der Bnteoeen im VerhUtnh zn ihrer ryste- 
matiwhen ~ f i e d m n g .  von if011 ~ n g ~ e r .  ria M a p  
Ueber die hieohe Verbreitnng der Z ygoph lleceen im Verhatnim zu ihrer 
o p t e ~ ~ ~ t i r o ~ E e d e - ~ .  VO. A ~ O M  pmgrm. with &rap. 
Nuo~woxu olear map are given, rhowing the distribution of a large number of 

1epuste rpecier. 
Bdrmaiw. h. Bc&nti&w 7 (1897) : 360-362. Lapparent. 
h numv~menb de 1'600rce terreatre. Par M. A. de Lapparent. 
It is gratifying to obeerve that M. de Lapparent aoknowledges the wietance given 

him by the notioea of geographical literature in thin Jorctnd. 



*-- . Bancr. 
On the distribution end the reoohr vuistion of Tendrid lbgnetirm. No. iv. 
On the component fleldrrot the Earth's permanent M q m t i i  CAbotract.1 B y  
L. A. Bener. (Beprinted from Termtrial dlaglpe(&n.) Size 9t x 7, pp. [7]. 
Chart. Prewntedbyth A&. 

Tmutr ia l  Hsgnetbm. Tsrrsdrld Magmtiun 9 (1897): 27-31. 0ohmidt. 
On the Jhtribotian of Ma@o Olme~~~torler  over the Globe. By Adolf Ekhmidt. 

T e r r o s t ~ l  x a p r t h .  
Oompcuiron and Beduction of Magnetic Obaervatiom-Report of the Committee, 
comint' of P d  W. Q. Adam, Dr. C. Chree. Lard Kelnn, Prof. Q. E Darwin, 
Prof. 0% ryetal, Prof. k Sohurter. Ca tain E. W. Oroak, the Aatmnomtw Boyd, 
Mr. William Elb, and Prof. A. W. Iblcker. (Beotian A. Britinh M a t i o n  
Meeting, Liverpool, 1896.) Sire 8) x 5). pp. 12. 

Tldrl Phalrome~. Ammiem J. goienae (4) 8 (1897) : 406-412. D d .  
Seioher on the Bey of Fnndy. By k Wilmer DaE 
The author trcrcer the moodmy nndnl~tiom of a recording tide-gauge an the Bay 

of h n d y  to s e i c h  oonoerning whioh he cmllmu Foml'e theory that they are due to 
the free vibration of the whole water in a barin. 

AXTRBOPOOBWBAPEY AKD HIaOBIOAL BW)@BAPHY. 
-t @ W P P ~ .  Tour. 

A Hietory of Ancient Geography. By E F. Tozer, M.A. Cambridge: The 
Univmity Preaa, 1897. Bi 8 x 54, p . xviii. and 388. Map. Prim 108. tid. 
~ r w d  by ~s ~;roimi(l( Lr. 
A apeoh1 notioe of thin book will be given. 

An--*. &a. M P Q w  (4) 7 (1897) : 353-860. . DO k &oh& 
L'6ducation den indig&nea Par M. P. Vidal de la Bleche. 
Dhuaaw the problem of education for the nativee in French colonieq whioh is 

reoognized ma d i f e d t  and delicate, but not impomible of rolutian. 
Anthropog~~gmphy. B. Adoan O.8. Sg (1897) : 1-12. Hindel& 

The Infiuenoe of Geographio Environment. By Oormoe lindeleff. 
This theme is treated with reference to the Pueblo Indiana of the south-weat of the 

United S t a h ,  who have for many centuries inhabited a wnntry of pronounced 11nd 
exceptboa1 natural featarea. 
Anthropogwpphy. G.Z. 8 (189'7) : 268-278. Batsid. 

Die geogrnphinohe Methode in der Ethnogaphie. Von Friedrich htxel .  
In the form ofaoritioism of Aohelim' Moderne Viilkerlcnnde," Prof. Bat& give8 

an intemting exponition of the application of geographioal method to ethnography. 
Anthropology. H. DDsukah. &hut@. 10 (1807) : I-%. 8eldd. 

Instruktion fUr ethnomphische Beobechtnngen nnd Sammlnngen in Togo. . . . 
Becubeitat von H. Seidel. 
A mien of qnentione for the rpecial guidance of German ofacinls in Togo, with the 

object of fully etudying the anthropol3gical conditione. 
Arab ffwgrnphy. B.Z. 8 (1897) : 137-146. Schrur. 

Die alter0 geogmphisohe Litteratur der Amber. Von P. Schwarz. 
N o h  on some of the older Arab *graphera, especially Ibn KhordAdbe (ca. W), 

and Mukadssi (ca. 1070). 
Qbbot's Voyage. Blaakwood'r Mag. 161 (1897): 838-851. - 

John Oabot: an Anniverssry Story. 
O i v i h 8 t h .  J. R. StutaktieaZS. 80 (1897) : 148-161. Pubin. 
A Aleamre of OivWition. By Marour Bubin. Tmnslated by A. W. Flu, H.A. 

Hirtorioal-Albnqumq~. hbello. 
J. J. de Brito Bebello. Ementae hieloricae. I. A edade de ASo1w) de Albn- 
qnerque. Coimbra, 1896. Size 10 x 7, pp. 26. Pruwnied by Ub Author. 

Ebtoriod-Adatlo Trade. M.O. ffm. Hamlnrrg 18 (1897): 92.130. Burch 
Die Anf8nge den modernen Verkehre Hamburgs mit Vorderindien a. Oetasien. 
Von Dr. Ernst B a d .  
On the early trade between India and Hamburg by rea; but thie trade only began 

in 1791, aud for the next ten yeara the annual number of vemelr from India and 
Ohina to Hamburg varied from two to seveu. 



NEW MAPS. 
By J. OOLES, Map Cumfor, R.G.8. 

1WOPE. 
B q h d  rud Wdu md.anar hmq. 

mblioations hued dnae  one 8,18a7. 
1-inoh+neral Map :- 

EUQLA~D ARD Warn :-I% 189, hill. photozinaographed in brown, lr each. 
6.inoh-Uounty Map (re*):- 

E a o m  AND W m : - H M p & b ,  9 NA, 10 N.w., ar., 17 B.w., B.E., I8 N.w., 
19 N.w., 23 n.r, aw.. ar, 24 n.&, 25 N.w., N . r ,  26 B.w., 27 N.w., B.E., 28 n.w., aw., 
30 a&, 31 r.a., 32 n.E., s.r, 33 N.E. Middlwax, 10 aw, e.r,  19 a s  Burmy, 
19 an., 25 N.w., N.r, B.W. 18. eaoh. 
Y-FmU Mapu, m M  :- 

E u e m  AIID W-:-Durham, VIII. 10: XIV. 7 ; XXXIII. 11 ; XXXIV. 6 ;  
XXXVI. 3,4,5,6,8; XXXVII. 1.2 ; XXXIX. 10.11. m, XIII. 12; XV. 14, 
15;XXIII.1,25,7,8,9.10; XXIV.1,2,3,7,13; XXV.2,5,6.7,12; XXVL 
s, ti,% 9,15: XXXV. b i 6 ;  XXXVL 1, la 15: XLV. 3, 4.7; XLVI. 2, s, s,9, 
10; LII. 4; LV. 6.9,12,15,16 ; LVL 5; LXIIL %11. 13, 15.16 ; LXIV. 1,2,5, 
6,s; LXX. 8; LXXL 7,9,10,13,14 : L m L  2.6: LXXVI. 6; LXXVIII. 5 ; 
LXXIX. 1,4,9 ; LXXXIIL 12 ; LXXXV. 2, C HMprhire, XXL 6 1 4  : LXII. 
1,5,6,18,14 ; LXIII. 8,10,12,13,14 15 : LXW. 7.9, 10.14,15,16 ; LXV. 8, 
15 ; LXVIII. 16; LXXIV. 3 ; LXXVI. 2.3,4. Kent, VIII. 8,9,10, 11,12,13, 
16; X 12; XL8.10; XXXI. 7,8,11.14 15,16; XXXII.9,10,11; XLIL 1.5,s; 
LII. 15; LX. 7,10, 16; LXII. 2.8.12, 13,15. ~orthomkrhd,  XLII. 14, 15 ; 
XLIII. lo, 11 ; XLIX. 9 ; LL 2,3.4,6,7,8,12,15 ; LII. 1,6,10,12,14,15,16 ; 
LIII. 1,3,6.8,10,14; LIV. 5.6; LV. 6.7; LVIII. 2,8,11.12 ; LIX. 15 ; LX. 
1,8,4.5,9; LXI. 3,4 ; XCVI. 2 5 ;  XOVII. 1. Burmy, XIII. 2 ; XXXVII. 4, 
8: XXXIX. 14; XLV. 1,s. 5,9.11,12. BIUMX, XIII. 8, 16: XIV. 1,2,3,5,6, 
7,lO; XXIL 1,2,4,5,8,11; XXLII. 4.7. %. each. 

(E. Stanford, Agent.) 
AFEICd. 

Africr Herfa 
Beberance Hap of the Orsnge Free State, reduoed from the Ordnance Map as 
oompiled by order of the hvernment of the O.F.S., with all the m e n t  improve- 
men@ and additions, by J. J. Herfst. Baale 1 : 380,160 or 6 At .  milea to an inoh. 
P t w d e d  by UM Orange h e  h t e  Gomment, through Sir W. Dunn, Bart., M.P. 
This map has been produced by photography, and is a rednotion of the large map 

of the Orange Free State which has been oompiled by the order of the Government. 
It mtaim a larger amount of detail than hae previously been given on any ma of 
UI~B Btate, but in it. preesent form- blue print-the hills are but faintly indIcat2. 

AxxEIaA. 
Qnd.. eeologiaal Bmey of (k& 

Oeological andTopolpphica1 Map of the Northern Part of the Leke of the W d  
and Adjacent Country. Scale 1 : 126,720 or 2 stat. milea to an inoh. Qeologically 
~arreyed by A. C. Laweon, X.A. Oompiled and drawn by A. E. Barlow, B.A. 
Additiom by W. J. Wileon. 1897. Qeological Surrey of Canada. PremnW by tha 
GPdopMal Survey of Canada. 

QXUBBAL. 
h e n l  Atlas. W. & A. IL Johnrton. 

Our Empire Atlas, rhowing British P d o m  at Homo and Abroad. Fifty-nine 
*ten and oomplete Index. with introdeotion by 0. P. Luesr B.A. 1897. Mtuars. . & A. K. Johnston, Edinbnrgh and London. Premted by tlre Publiderr. 

Httoriaal Brofpphy. Po&. 
Historical Atlas of Modern Europe from the Decline of the Roman Em ire, com- 
prising also mape of parts of b i a  and of the New World. connected with European 
History. Edited by Beginald Lane Pwle, x.A., PX.D. Lecturer in Diplomatic 
in the Univemity of Oxford. Part is. Oxford : The Clarendon Prcse ; London, 
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Edinburgh, Qlasgow, and New York : Henry Frowde, X.A. ; Edinburgh : W. & 1 
K. Johnston. 1897. Price %.a each put P r e d e d  by the Chreiuion PCW. 
Part ix. oontains the following maps: No. 4, Europe in the time of Charler 

Qmat, b hginald Lane Poole, X.A., P8.D. ; No. 46, Hungaryy 1526-1699, by B. NI 
Bain; do. 53, France, Lotharingia, and Burgundy in the Eleventh and Tr 
Centuries, by Walter E. Bhodes, X.A. Eaoh map is aocompanied by letterpress. 

World. Bard 
Chart of the World. XII. Edition. Dr. Herm Berghaua Ootha : Jnetne Pertb 
1897. Prim 14 mark. 
Thin in a n  entire1 new edition of Berghaus's well-known Chart of the World. 

it are shown al l  tracH followed b all the principal steamuhip linea urd miling ve4 
the outward and homeward traog being dietin ed by the colour of the s3 P indioating the direotiou. Currenta are &own an theu velooities given ; railway 
wbmarine telegra h linoe are Laid down, and the poeitions of coaling-stations, do 
eta, ere shown. % addition to the vast amount of information given on the prim 
map, there are inneb showing the principal telegraph linen of the World, oo-tidal l! 
the World in hemispheres. on hmbert's polar projeotion, rhowing staam naoigs 
and railroads round the World, and a general wind ohart. At the f i t  of the ; 
wpious notee are given explainin the symbols employed. and general infornu 
m t h  regard to steamship linea #he map is benutifully drawn, and is  equally t 
d ted  for general reference in the library, merohant'e ofloe, or schoolroom. 

PHOTOffBbPHB. 
Bduahirtmn. 1 

Eleven Pl~otographe of Bdnohintan, taken by Major & C. Yate. Pnesntcd 1 
Mkjw A. c. Yata 
Thin is an exceedingly intereeting mt of photo raphe, ~ ~ i s t i i n ( r  of the follod 

(1) Dietortad rails due to earth nahe, December by 1892, at Old Chaman; (2) f 
way terminus at Chaman: (3) %ailway plant for line to Kandahar; (4 Telea 
plant for line to Kandahar: (5) K0jh.L tunnel; (6) Sanzal : (7) Blaek kur tern 
nomads: (8) Interior ground-plan of b h k  hair tent; (9) h a e t a  at work; (10 
11) Showing effect of earthquake near OTd Chaman. 
Cmtd Asia. - 

Thirteen Photographe of Sikkim and Tibet. Prwcnbd ly M h  6. M. Taylur. 
This intereating wries containn the following photographs taken in Sikkim 

Tibet : (1) Qnatong, altitude 12.350 feet ; (2) Lake Bedentzo, between the Tukola 
Jela 1.: (3) Tent hill; (4) The main street of the Trade Mart of Yatung. Tibe 
(5) %iea from the Oornmissiouer's balcony, Trade Mart, Yatung; (6) Sida Dhurki- 
ohief Tibetan at  the M e  Mart; (7) View from Yatung Trade ?&art of the wall, 
qnerter of a mile off: (8) Small fortiftoations to the right of the temple; (9) Vie 
taken from the farther side of the wall and looking towarda Sikkim ; (10) T h e  temple 
(11) View from the temple of Binohingong in the valley below ; (12) Further  temp1 
oonsiderably above the altitude of the first. 
Im h t h  Wdw. - 

Twelve Photographs, showiog water iseuing from various arteeian boree i n  New 
h u t h  Wdea Prsrentcd by Jmph Brookr, Eaq. 
Thew photographs illnetrate the progress that baa been made in New South Wal 

with ertesii,wella. The partioalare of depths, amount of flow, temperature, cto., a 
given on oaoh photograpll. They conmst of the following : Burrenbille bore ; Li 
springs, Outh bulla: Lissington bore; Bore No. 3 ;  Charlotte Plaim bore, No. 
Charlotte Plains bore, No. 2 ; Camden Park bore; Noorama, No. 1 bore ; Noonrn 
No. 2 bore; Thurlagoon bore, No. 11; Cunnamulla bore; Claverton Downs bo~ 
No. 2. 

ma.-It would greatly add to the value of the oolleouon of Phol 
gmpb which hsrr been eatebliahed in the Map Boom, if dl the P-1 
of the who have taken photograph. darfPO their tn- worn 
Iorwrrrd oopierr of them to the Map Crrntor, by whom they v d l l  
aaknowledged. Should the donor have prrrohseed the photogrsph., 
wlll be ufbefbl for rekenoo if the mum of the photographer and 1 
ddromr are aven. 
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AN EXPEDITION TO THE SOURCE OF THE NIGER.* 
By Colonel J. K. TROTTER, R.A. 

Fmx s' bonndary commhion, equipped with every requisite for 
making a highdase mrvey, very important results in  the way of 
elucidating the geography and topography of the country visited are 
naturally expected. And yet, with regard to the colleotion of general 
information on these subjwts, a bonndary oommission has many 
dificultiee to oontend with. It ie closely tied to one particular line 
of country, and cannot deviate from it to examine placea of special 
intereat whioh may lie near the route; and the' work of delimitation 
takee up eo much of the time available that i t  is impoaaible for those 
engaged in i t  to give their attention to other matt6rs. Such a t  least 
was my experience, and on my return from West Africa, I could not 
but contrast with regret the smallneee of the results we had obtained 
with the many openinge whioh had been offered to us for adding to our 
knowledge of the country in eve-ry branoh of soience. 
Thin boundary oommbsion was, i t  may be hoped, the final step to 

a series of negotiations which have been going on for many years past. 
The task assigned to i t  waa to mark out on the ground the bonndary, 
according to the agreement signed a t  Paris on January 21, 1895, 
between Franoe and England, which extends from Kiragba on the 
Atlantic coeet to the 10th parallel of north latitude, along this parallel, 
and up the watershed between the Niger and the waters flowing west- 
wards to the Atlantic, aa far as the Niger sources at  Tembi Kunda. 
The chief point of interest in connection with this boundary delimita- 
tion wee that practically nothing was known about the Niger sources, 

, though they had been visited on one or two occssions, and that their 

* Paper read at the Boyal Geographicnl Soaiety, December 7, 1896. Map, p. 316. 
No. 111.-SE~MBER, 1897.1 K 
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position with reference to that part of the Sierra Leone hinterland 
whioh had been explored in recent yeare wae qnite unknown. The 
entire region oovered by the boundary from Tembi Knnda to the Great 
Skarciee at  Wellia wee also unknown to the British authorities, though 

part of i t  had been explored by the Frenoh. 
On December 16, 1895, the joint commission, oonebting on the 

Britiah side of myself and Lieut. Tyler, RE., aa commieaionem, with 
Captain IIIoKay of the Sierra Leone Frontier Polica, Dr. Paris of the 
Colonial Service, four men of the Boyd Engineers, and 448 nativea 
(eeoort, clerk, interpretera, eervants, hammock - bop,  and oarriera), 
and on the Frenoh side of Captain Peesaga and Captain Cayrade, 
commitmionerr, with one under officer and 102 natives, and four mules, 
left Freetown in the colonial steamer, Countem of Derty, for Moferri, 
on the Port Lokko oreek, where we transhipped to boata and rowed to 
Port Lokko. From thie plaoe we were to pnmeed by maroh to Tembi 
Kunda wid Bumban and Kruto, and to commenoe a t  the Niger eourcea 
the fiontier delimitation, whioh Was to end at  the Great S h i e s ,  near 
Wellia. A third French commissioner, Captain Millot, wae to meet an 
officer delegated by the Governor of Sierra Leone at  Kiragba, and to 
delimit the Samu frontier from the Atlantic coast to the little Mola 
river. This arrangement, however, broke down, and Captain Millot 
joined the other commiesionere a t  Tembi Kunda, and remained with 
them till Maroh 9. 

Of the Frenoh commissioners, the senior, Captain Paaeega, is an 
accomplished topographer, and has served in the topographioal depart- 
ment of the French War Office, end on the Algerian 1 : 200,000 survey; 
Captain Cayrade is an astronomical observer of high quali&ations. Both 
he and Captain Millot have served for some yeare in the Frenoh Sudan, 
and Captain Millot has been engaged in more than one campaign against 
the Sofas. The instruments used by the French oommisaion were r 
large theodolite reading to five seconde, and a powerful telescope for 
astronomical work, and for surveying e theodolite oompass (bowsole 
Brotwg). The English commission had a 6-inch theodolite reading to 
ten seconde, a ?-inch and a &inch sextant for astronomical work ; and for 
survey work they had, in addition, a large and some pocket prismatic 
compasses, plane-tables, a perambulator, and a pedometer. They were 
also supplied with a special camera for taking photographs of the 
moon and stars for determining longitudes (Captain Hill's method), 
which was worked by Mr. Tyler, who took the photographs and 
developed them. 

Before leaviug Freetown we rated our watches, and read our 
aneroid a t  sea-level. I may mention here that the French officers who 
had eerved in the Sudan told us, as we marched up country, that we 
should find the movement of the barometer due to atmospherio dis- 
turbances to be very small in the interior. Our subsequent experience 
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confirmed thie etetement; even a tornado hardly mused a movement, 
and when we remained severel b y e  in the aame place, the barometer 
reedings varied very little beyond the elight daily rise and fell. The 
heights obtained from barometer readings are, therefore, much more 
trustworthy than in oountriea where the barometer hsa a greater daily 
variation. 

The road from Port Lokko to Bumban being well known, we did 
not sketch it, but we checked the distanoea with the perambulator, and 
observed the latitude every day, using frequently both theodolite and 
aextant, and taking meridians of the sun and one or more etaxw. We 

EHTBANOIC TO TOWN OP BOTATA. 

had some little trouble at &-st with the perambulator. The native boy 
who had oharge of it could not be pereuaded that there wee any 
legitimate method of traneport except by resting hie burden on his 
head, and when oat of eight he adopted tbie method. When cured of 
it, he reeorted to the device of reversing the instrument omdonally, 
reeling off a mile or so, and then making it work backwards for a bit, 
no as to defy all  attempt to get at the distance covered. But we very 
soon overcame these difficulties, and our operator learned to take a 
pride in hie inetmment, and beoame inflated with conceit at hie own 
intelligenoe in wheeling it. 

Thp dietan08 from Port Lokko to Bumban by perambulator is 774 
mil-, and it took ua m o  days to cover it. At Rotata we oroseed the 

R 2 
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Belia, an d u e n t  of the Mabole, whioh in fordable in the dry seseon ; 
and near Madina, one maroh from Bumban, we oroamd the Mabole, 
which ie about 90 yarde wide, with a ewift oarrent and low banks. 
I t  ie not fordable, and it took ue eome three h o r n  to get our loade 
earoes in the only two dug-out canoes available. 

Be far ae Bumban the oountry in  quite flat, though, after moasing 
the Mabole, the ground beoomes a little more diversified, and large 
granite bouldere are strewn about. The road is a narrow winding 
traok, crowing many stwame and swampe, and leading through a region 
everywhere oovered with bush. One hee constantly the impreasion 

CROSSING TRCBTLS BBUW)B. 

that a few hundred yards further on i t  will be polesible to get a view 
of the surrounding country, but nowhere is i t  poaeible to me anything 
a t  a greater distance than a hundred yards or so, and the road iteelf 
cannot be seen ahead st anything like this diatanoe. Although the 
trees are not large, nor the bush very denw, one marohea altogether i n  
ignoranoe of what is on either hand, and the villages cannot be seen 
till they are within a atone's throw. 

As one approaches Bumban, hills are visible on the east, north, and 
south, with curiously shaped enmmita, eome dome-like, aome 00niaa1, 
and some columnar, formed of mansee of granite. The town, wh ich  
the capital of the Biriwa Limba, ie large, and liea a t  the foot of hilla 
which shut it in on the east, north, aud south. I t  has an elevation 
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above eea-level of 327 feet. The chief ie remarkable for the number 
of wivea he poimesee--a number whioh ie only exceeded by that of hie 
tame pigeone, whioh he feeds daily himself. He b held in great dread 
by hb enbjeota, whom he rules without the aeaistanoe of any exemtive, 
md even the native8 of our establishment had 8 moet extraordinary 
belief in hie power of injuring them as long ae they were in Limba 
"antry. 
Km, or Emto, aa it is more oorreotly named, the next point of 

importanoe in our route to Tembi Eunda, lies almost due eaat of 
Barnban. But the oountry on the d i m t  line between the two plaoee 
iu quite unexplored, and no mede exist, so we were obliged to follow 
the Falaba road till we oould flnd a route to lead ae eastward. After 
leaving Bnmban, where we had halted for Christmas Day, we aom- 
memoed almost immediately to asoend the hills, and were soon in an 
entirely different region, both as regards climate and surroundings, to 
that of the ooaet, whioh may be said to end at  Bnmban. It ie a 
hilly country of emall features and constant asoenta and deacents. The 
road is fairly open, but it ie diffioult even for single men, owing to 
the steepnees of the gradients. It is a strange thing in thie oountry 
that the roads, whioh are l i e  a serpent's track on the level, even 
when there are no obetaclee to avoid, generally go straight up and 
down the eteepest hills. Onr first halting-plaoe after leaving Bnmban 
brought ne to a height of 825 feet above aea-level, and three marohes 
further, at Lengekoro, we had reached an altitude of 1500 feet. At 
thia plaoe we suoceeded in finding a man who offered to show ua a 

I direct road to Th to .  With thb man as our guide we qnitted the 
, L i m b  aoantry, and wed through a hitherto unexplored part of 

Kuranko country. The first meroh waa diEcult, and led through 
maoh mamp. It brought us to the new, well-built town of Eun- 
dembaia. Here, and a t  all plaoee till we reaohed the Bagwe river, the 
natives were terrified of na Few of them had seen Europeans before, 
though aome we met remembered the late Ueptain Lendy, and all of 
them believed ae to be of the nature of Sofas. The ohiefs end the 
m&d generally invariably ran away on our approach, and left 
the women and the deorepit to receive us; but M aoon as they learned 
that our intentions were not boatile, and that we had trade goods with 
as, they came out of their hiding-pleoee and were very friendly. The 
towns in thie part of Kuranko m n t r y ,  as throughout the oountry 
generally, were entirely destroyed during the Sofa war, and the people 
are only now coming out of their hiding-places, rebuilding their h u b  
and reoooupying the land. 

After leaving Kundembaia we o r d  the Seli river, which ia about 
60 pards wide, with a ewift current and stony bottom, by e very in- 
genioue hammook-bridge made entirely of creepers. Three stout creepers 
act aa madwq and handrails, and are fastened to the trunks of treee 
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on either bank. The roadway oreeper is oovered with bettens of bmah- 
wood, and the spaae between roadway and handrails is enoloeed by a 
network of oreepers. The bridge is supported by long oreepers fastened 
to the topa of treea and to the handmila It bore four carriers with 
I d s  at a time. 

Between Lengekoro and the Bagwe river the dewfall in the early 
morning wee very great. On ~ooount of the vapour, it was impoeeible 
to see beyond a few yards till the enn was high, and the bush w a ~  eo 
saturated that before we had marohed five minutes we were as wet as 
if we had been expoaed to heavy rain. Throughout the dry mmon 

the dewfall was heavy, but it was only in this partiaalu motion of t h e  
maroh up that we found i t  M, intensa The oountry in this region is 
still hilly. From Lengekoro one desoenda to the valley of the Seli, and 
then rises to the watershed between the Seli and Bagwe, Yentmbo, 
the highest point, being 1616 feet above aea-level. From this pleoe t h e  
road fa& to the Bagwe river. It was in very bad condition when w e  
passed it, and led us through muoh swamp of a most offemire kind. 
We found many traces of wild buffalo in this oountry. The Bagwe, 
where we oroseed it, is about 70 yards wide, and has a rooky bottom 
and rapid current. I t  is fordable with diffioulty at oertain pointe in 
the dry mason. There is a canoe-orowing opposite Kilela. This town 
has been recently built by a brother of the ohief of Kruto. It ia abont 
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r mile east of the Bagwe, and a mile or two west of the Falabe-Kruto 
d. I should mention here that the Bagwe river is olrlled the Sewa 
when i t  maohen Mendi country. 

We reaohed Krnto on January 4,1896. The dietan- from Bumban 
by the mute  we^ followed, ss measured by perambulator, ia 9% miles, 
which it took WI fen days to oover, the made being bed and the ~ n n t r y  
diflioult. From Bumban we ommenoed to aketoh the route, uaing 
prisnutio oompam, planc+table, and perambulator, and oheoking eaoh 
day's work by latitndea Kruto L a large town, with polioe barraoks, 
in a low position, 1160 feet above eekleveL I t  bee woently been moved 
to ita preeent position from the top of the Kintiballia hill, where the 

chief formerly lived, by order of the governor. The ohief is a man of 
considerable importance. He oollected all hie people and organized a 
dance in our honour, whioh he led himself, brandishing an elephant's 
tail. We intended to halt here one day, but the effeat of our maroh 
through the swamp8 made i h l f  felt, and four out of the seven E m  
pans  were down with fever, 80 that we had to remain two daya in the 
place. Tbe Frenoh officers told nr, that an long aa we kept marohing 
we should be free from fever, but ee soon as we halted it would make 
ih, appearanoe; and this wee oonfirmed by our experience. It wee 
during the day's halt a t  Kruto that the malarial poison made iteelf felt. 

We left Kruto on. January 7 for Kurubundo. The oountry, after 
6 n g  the Ebgwe rivbr, from being hilly, beoomea more distinctly 
mmntainous; the feature6 are larger and bolder, and their direation is 



244 AN EXPEDITION f0 THE SOURCE OF THE NIGER. 

d e r  to define. Eeet of Krnto the road s k h  a high range, which 
terminah in the Kintiballia hill. On January 9 we reaohed Kum- 
bundo, 1710 feet above =-level, mtuated in a piotureeque. and interesting 
peition on the upper dope of a steep hill, and eurroanded on all sides 
by impenetrable bush. The town wan guarded by a war fence with 
~neesive double gatee, and the huts were built in the intervals of huge 
granite boulders. The ohief and people appeared to be much more 
warlike than the Kuranko generally, and they are able to boast that 
their town wse the only one whioh the S o f ~  failed to take. 

On amval a t  Kurubundo, our h t  buainam waa to 6nd out some 
route to bring ae to Tembi Kunda. No aommunioation exiated from 
the Britiah sphere to the Niger aources, and the dietanoe and direotion 
of the place we sought wee a matter of the wideat conjecture. We 
eucoeeded in getting the ohief to intereat himself in  our journey, and 
he informed us that there wee no road to Tembi Kunda, but he eet his 
people to work the whole night to cut a road t h g h  to Porpor, a 
village which we reaohed the next day. From thence we marohed to 
B e ,  desoending to the valley of the Bafin, whioh we passed east of 
B e ,  and whioh ie here merely a mountain etreem. From this point 
we began a steep esoent, which brought us on January 13 to the 
weetern watershed of the Niger, from whenoe, from an elevation of 
3280 feet, we looked down upon the Tembiko valley. We now had reached 
the antern limit of the British ephere, and, descending to the Tembiko, 
we entered Frenoh temtory. Our guides here considered that their 
taak was ended. They declined to point out the muroe of the Tembiko 
to us, aseuring us that i t  wee the seat of the devil, whom they had no 
anxiety to meet, though they are devil-worshippers. They believe that 
any one who looh on the Niger souroe inours the wrath of the devil, 
and will die within the year, and they regard the water aa poiaonoae. 
Our own experienoe rather oonfirmed the native views of the water, but 
we were not eble to traoe any direct oonneotion between ite unpleaeant 
effeot and the devil. 'In spite of the failure of the guides, we had not 
much diilloulty in  finding the soume. On reeahing the valley of the 
streani, we turned along i t  in a mther ly  direotion, till we had got 
round the head, and then deedended the ravine. The differenoe between 
the ground whioh forms the river valley itself and the amntry outaide 
the valley, which includes the Niger beein, is very marked here, aa 
alweys in thie Weat Afrioan country. The part outside of the aotnal 
valley is oovered with cane brake, 10 feet high, yellow, and burnt up. 
The moment the valley is reaohed, the bmh is green, the foliage abnn- 
dant, and the trees are covered with cwepere and trailere, which make 
formidable obstaolea. The slope8 of the Tembiko ravine ere steep and 
slippery, and, as in most valleys of the dietrict, the bueh ie EO dense 
that eun, air, and light are excluded. I t  is eaey to imagine tha t  
the immense quantity of decaying vegetation will not, under theme 
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oimamatanoee, oontrilmte to the healthinem of the country. We de- 
mded the aide of the ravine, aocompanied by Captain Cayrade, cutting 
OPT way through bosh and oreepere, and, reaohing the bottom, found a 
tiny stream issuing from a moeboovered rook. On the rock were cut 
the initials (" Q. B.") of Capfain Bronet, a h n o h  o5oer who had 
visited the p h  in 1896, and in a mall pool wan a bottle, with a note 
giving the date of him plaoing it there. The spot is certainly a pretty 
one. Unfortunately, we hiled to reproduce it. Mr. Tyler took a photo- 
greph, but it failed owing to the want of light. The distance of Tembi 

n W  CAIHX PLACID BY TlU TWO CYIYYI~OPCLI AT THC NlallR BOUBCE. 

(Aa a pkdopaph by hptaia Pasraga, 24rddmt qf Uc lhnch Comniuion.) 

Kunda h m  Krato, as measured by perambulator, is 652 miles, which it 
took us seven marches to oover. 

Our camp wee fixed on the ground bordering the ravine, and nearly 
due weat of the sonme. The French ocaupied ground a little muth 
of as. We found the height of our camp to be 2800 feet above sea- 
level ; the Frenoh, who made meaaurementa independently with their 
own aneroid, made the ground near their camp about the name level 
M ours, 2820 feet high. We were disappointed not to find the elevation 
of the Niger eouraes to be greater. We had expected, judging from the 
reporb of mntriea near this region, to find ooraelves not less than 
5000 or 6000 feet above the sea; but there can be no doubt that our 
mamred altitude was not far from the truth. But, in spite of the 
elwations not being very great, the country abont the Niger sources ie 

1 
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distinotly mountainous. Viewing i t  from any of the elevations about 
Tembi Kunde, one Bees m o u n t a h  in every direation. Tow& the 
muth, at  disCencee of from 4 to 12 miles, are a number of pealre, one of 
whioh is Mount Daro; on the north the high ooltmnadmped K u h  
peak (Mount Kolate) ie very oompiouone; whilst in the immediate 
neighboarhood are Mount Konkonante (literally the four heede), the 
Snlu mountains, two oonid  and very oonepicuone peebs, and Mount 
Ken-. The highest elevation we reoorded, whioh waa on the water- 
shed near Tembi Kunda, waa 3379 feet, and I ehould judge that none 
of the eummita exoeeded 6000 feet ebove the eea. Be regard6 the 
diatance of the mounteine not visited, it is very difficult to @peak with 
oertainty, but we fixed one peek on the eouth by t-tion. Die- 
tanma in this country sre most deceiving. We frequently found moan- 
tains which we had imagined to be 40 or 60 miles awey, to be a quarter 
of thia djstenoe. The ham in the daytime makee it verg mdt to 
far, and the mbt  a t  eunrise is still worse. We f o e  on m y  o d o *  
that with all ,our telwoopes and field-glaesee we oonld not piok a p  a 
flag a t  a range of 4 or 6 miles, or even lens, and trigonometrid points 
could never be fixed at  a greater distanoe than 7 or 8 milee under the 
most . favourable oironmstsncee. 

Some difficulty h h o n e d  to geographers from the confusion of 
names in this' region. -A guide from the emtern eide of the Tembiko 
gves  quite a different name to places from that need by  the K u ~ ~ o ,  
and thie has been the cause of several mistakes in cartography. 

The mountains of thia country are oomposed of masaw of red granite. 
Ocoasionally their summits and part of their slopes are ancovered, bat 
generally they are clothed with the high cane brake, whioh makes them 
very difficult to ascend, and ahute out the view. To climb t h ~  hills, 
forcing one's way through the cane breke, is very elow and hborioae 
work. The natives make buah 6res yearly, but when we arrived they  
had not begun to burn the bush, and afterwarde the fires eo interrupted 
our view that we had to stop them. Owasionally the oane brake ia 
varied by a coarse herbage 3 or 4 feet high, whioh covere looee roohe, 
and always indicates broken and bad walking. 

The valleys are deeply eroded, and have steep eidee. They are  
covered with denae bush. The rubber-vine ia found in many parts, 
creeping on the large trees. 

Tembi Kunda is the birthplaae of three great rivere. Within a very 
few yards of the Niger source, the Mantile, whioh runs muthwarda, 
the course of which haa not yet been explored, riserises ; and about half a 
mile to the west is the source of the Bagwe, which runs through British 
territory. 

The poeition of our camp, which was about opposite theNiger sotuce, 
we found, from four meridian obeervatione of stam, to lie in 9" 6' 20'' N. 
lat. The French, by circummeridian observations of a star, fixed their 
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csmp in 9" 4' 55" N. lat., their position being about a quarter of a mile 
8011th of oura Their obeervatione for longitude gave as r d t  10" 47' 0" W. 
Major Grant, who Esed K n t o  by lunar dietantma, and then carried the 
h e  to Tembi Kunda and back, found the longitude to be 10" 46' 32" ; 
whilet our meridian distanoe from Kmto, aeenming Major Grant'e @tion 
for that place, gave 10" 46' 40". 

An soon as we arrived a t  Tembi K d ,  we eet about arranging for 
r trigonornetrid survey of the waterabed boundary. The o o u n t q  is 
very nnfsvourable for this clam of work, eepeoislly on account of the 
difficulty of working through the bneh, of finding pleoee from whioh 
the surrounding country can be wan, and of picking up with the 

theodolite trigonometrical pointm which have previously been obeerved 
from. Fortunately, our engineera were of great aeeiatance to ue. One 
of them was e very good obeerver, and all were expert ohainere, so that, 
though we had moat difficult ground on which to measure a b e ,  the 
meaeurementm were made with great accuracy. We carried t h h  trigono- 
metrical survey from Tembi Kunda to the 10th parallel, commencing 

January 14, and ending on March 4. Several timee we broke down 
o ~ n g  to the denaeneee of the buah, and had to measure a fresh baee and 
connect with the work already done. We had mnoh diffioulty, too, in 
judging the direction to be followed, for we had neither the time nor 
the men available to make a previoue reconnaieaance of the ground. 
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The watershed, we found, waa oontinually eluding ue, and inetead of 
following the lofty peaks and ohaiie, it more generally paseed from one 
ridge to another by low cob, and it doubled baok and twisted in  the 
most nnexpeoted way. We thus oometimee foand pointa whioh had been 
obeerved ahead of as, whioh we tiupposed to be on or near the water- 
shed, to lie many milee away h m  it. Whilst making the triangulation, 
we at  the same time filled in the topography, neing planetables. Owing 
to the diffidty of seeing far, we were not able to connect our work with 
other parte of the interior of Sierra Leone w h i l  had been p rev iody  
explored, exoept by our route traverse to Tembi Kunda, and b y  our 
olosing at  Kalieri 

Our usual method of procedure wae to start ae soon as it was light in 
the morning, after some refwehment, with the intention of getting in to 
breakfast a t  about 11 a.m., but we found that in practice we rarely 
returned befow midday, and on several owmione did not breakfaet til l  
after 4 p.m. We almoet a lwap under-estimated the.time required t o  
olimb the mountaim, the cane brake making our rate of progreea terribly 
elow, and when we had a high mountain like the Kula peak to ascend, 
it took ue the beet part of the day. But the moet eerionr, difficulty we  
had to contend with waa the management of the oarriere. Day after 
after, as we moved camp, and had ourselves to climb to some elevated 
epot for surveying pnrposea, we deepetched the oarriers with their head- 
men, giving them the moet explicit instrnctione where to halt; but, in 
spite of every precaution, I do not think it happened on more than one 
or two occaBione, during the time the delimitation lasted, that we found 
our loads when we reached the place where we intended to amp. 
Experience on the Weet Coast has taught me two thine-(1) that if, 
in the couree of their movement a m m  country, carriers, without a 
European at  their heed, strike a track, no power on earth will prevent 
them following it, whatever ita direction; and (2) that if there ia a 
town anywhere about, the carriers will inevitably eettle there. The 
French, more experienced than ourselvee, and with a smaller and more 
manageable following, made their carriern follow them wherever they 
went. 

On arrival in camp, as soon as we had breakfeatad, we worked out the 
trianglee which had been obeerved, plotted them, and made a oopy of 
the triangulation chart for the French officers, with deecription of the 
trigonometrical points. Thie chart gave the French a groundwork for 
their topography, which waa placed at  our diepoeal; and indirectly it 
helped M in another way, for Captain Paseaga, in oheoking the triangles 
on the ground, more than onoe diecovered an error, due to eome small 
oversight, which, if i t  had not been corrected, would have permanently 
distorted the enrvey. 

When we got back to camp in good time, we went out again in tho 
afternoon and surveyed till sunset. After dinner we again worked out. 
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the triangles and plotted the rewlta. Each moment we could spare 
wan given up to this work, and i t  took us all that we could do to get the 
resnlta out in sufficient time to be available for the next day's work. 

Beaides the actual survey of the boundary, much time had to be 
devoted to delimitation. Each road and track was marked with a 
beacon at  the point where it crowd the frontier. The beacone were 
made of stones piled in the ahape of a sugar-loaf, when atonen were 
available; in other oases ant-earth was d. Sixty-aix beaoons 
were built along the watershed on the fimt section of the boundary, the 
work being done by a number of carriera 

We left Tembi Knnda on Jannary 19, after a stay of five days. We 

were led to believe that we should find the whole watershed rogion to be 
banen and uninhabited, but this wae not the cam. About Tembi Knnda 
ibelf there are few villages, and these are small ; but on reaching Bali on 
the 26tb, we found ourselves in a region as well peopled as any we had 
p s e d  through, with fair-sized towna a t  Bali, Yenankolia, Sanaenbalia, 
Kdakoia, and Samaindu. From this point onwards to the 10th 
~ U e l  the country ie well. peopled, and though we had occasional 
diEdtiea, we were able to subaist our little army of followers on the 
wantry. 

On January 31, our polic+officer, Captain MoKay, who had suffered I 

maah from fever, was attaoked with heat apoplexy near the village of i 
Boris, and, in spite of. the unrenlitting attention of Dr. Paris, he never 
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recovered coneoionsnese, and died within half an hour of the E N ! ~ .  
I 

The town ie in French temtory, and we buried him on the ontekirte, 
encloeing the grave and improvieing a cross, whioh we pleoed a t  the head. 
The French officere reqneeted tbe commandant of the oirole to see that 
the chief of the placa kept the grave in good order. 

We had now p d  the high Kolate mountains, and the country ver~r 
gradually became lees monntainow, though still rugged and difficult. 
Near Boria are many good& towns, the prinoipal Britiah plaoes 
being Dandafarra, Birimba, Mneeadugn, Kirimcmdngu, Konkekoro, and 
Kiridngn. Kiridugu ie e large and important p h e ,  the largest we saw 
in the interior. It ie probable that an exploration of the country l$ng 
west of the longitude of Kiridngn, aa far ae the known part of Sierra 
Leone, would reveal the erietence of many other towns whioh at  present 
are unknown. 

We remhed Kiridugu on February 8, and, proceeding northwards, 
could trace a still more marked change in the neture of the conntrg. It 
is broken, and very deneely covered with vegetation, but the hills are 
isolated and further apart. It wee, however, v e v  difficult for tri- 
angulating work, and we had much cutting and clearing to do. On 
February 12 we arrived a t  Farama, close to Mount Keme, a large 
isolated hill whioh rune east end weet directly acroea the frontier. 
Passing round this hill, we worked northward, till on February 19 we 
paesed through a defile in another range cloee to Bonbonkoro. From 
this p h  the country beoomes much leee hilly, the watershed following 
a 80riee of undulations whioh are covered with very thick vegetetion. 
West of the watershed the country is a little more hilly, but on the east 
the hills disappear almost entirely ee the valley of the Tintarba ie 
reached. Songoia Tintarba, which is 1550 feet above see-level, lies in a 
very flat poeition. We had great trouble here, not only in surveying, 
but in tracing the watershed. From the height of the cane brake and 
bueh, we could not see the surrounding country, and i t  wee not poeeible to 
say whether the ground a few yards away from us waa rising or falling. 
We had to r m r t  to burning the bush, and to feeling our way through 
it. On February 25 we reached Kambaii, and found ourselves a t  laat 
out of Knranko country. The prinoipal towns after Mount Heme are 
Morifinia, Kenawa, Dakalofe, Salamaia, and Kombili. 

The Kuranko oountry baa no paramount chief. It ie broken np into 
dietricta, of which the prinoipal along the watershed are Daldu, the 
main town8 being Samaindu (where the chief livee), Kulakoia, Birimbg, 
Mnesadngu, and Dandafarra ; Mangatia, prinoipal town-Kiridngn 
(where the chief lives), Konkekoro, Fangaia, Kirimandugn, Kamomr, 
Sokorola ; Mongo, principal towns-Kombili (chief s town), Dakolofe, 
Salameie, Boala Karefaia, and Kenawa. These towns are all English ; 
some towns belonging to these districts have been out into French 
territory, and are now separated from their chiefs. 
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The Kuranko sa a people are not very high in the scale of civilization. 
They ere timid, and the importanoe they attach to acouraoy is limited. 
Thm is muoh to be said in their defenoe, however. They have had a 
very hard time, and have saffered greatly from the Sofan and the Konno 
people on the &. There ie hardly one town now etanding whioh hae 
not been reoently wbuilt on or near the ruins of one destroyed by the 
& f ~ ,  and there are still many mine of large town8 whioh have never 
been -pied. The entire adult population now existing only 
escaped extermination by hiding in the bueh, and many of them bear 
treces of the woande they reoeived in the war-time. The bones of thoee 
killed are still vieible in plaoes. Conaidering what they have undergone, 
one oan hardly be surprised that they regard atrangera with a oertain 
amount of reeerve, and that they cannot oredit $hem with any motive 
empt to kill and plunder. But when once oonvinoed that their throats 
are not to be out, the Kuranko are very friendly, and the intense delight 
with which they regarded the oottons, b e d ,  cape, looking-glaseee, aalt, 
and t o b  with which we paid for the rice we got from them, shows 
that there ie in thie oonntry an opening for traders, when once the 
inhabitante have learned to produoe what the markete require. At 
p m n t  they prodnoe nothing beyond what they ctually nee themeelvee, t and aa traders have been very little into thie ooun ry, there is no induoe- 
ment to grow what they cannot oonsume. They grow rice, cassava, a 
little guinea oorn, cotton, kola nuts, and an inferior species of tobacco. 
Rice ia everywhere the staple food. The cotton ie oarded, epun, and 
made into garments, which are generally dyed with indigo. Kola is 
the only produce with which any trade ie done. I t  ie exported to the 
Frond Sudan, where there ie a great demand for it. The rubber-vine 
ia found in most of the valleys, but the nativee do not understand how 
to treat it, and make no uae of it. Tobacco is carried by every native 
in boxee; i t  is pounded up and used ee ens. The trade tobacco 
ie muoh  referred to the native produd, and a few tobaoco leavee given 
M a present were alwaye looked upon aa a great treat. 

The Kuranko poeeeae a few aheep, but of home and oattle there 
are p&ioaUy none. The Sofaa have, no doubt, accounted for all thie 
form of property. The largeet towns have perhape two or three aows, 
and o d o n a l l y  one or two animde which they dietinguieh by the 
name of horse, though it is diffioult to say on what grounds. The chief . 
of Kombili, who is exceptionally wealthy in this line, and advertieee 
hie interest in horeefleeh by wearing very tight troueere, brought three 
a n k h  of thie description to greet ne, and gave a performance in our 
hour by galloping them round the hut where we were working till 
they were hardly able to stand, and he seemed eo pleased e t h  the 
effect produced that he continued the performance on foot, and danced 

an admiring oimle of hie wives. 
The great majority of the Kurauko am pagane. Occaeionally we 
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p d  a Muesulman town, and it is very remarkable here, as in every 
part of the Sierra Leone interior, how far the Mohammedans are in 
advanoe of the pagans in wealth, in comparative oivilization, and in 
intelligence. No doubt the Mohammedans are ignorant and eupemtitious, 
but they have a form of education, there ia a eohool in each village, 
and what trade there ie ir, entirely in their hande. 

The Kuranko are very fond of music. The instrument universally 
ueed is made of fiat pie- of wood of graduated length fastened to 
g o d a  It ie played with stioh, and the performer has iron b r d e b  
attaohed to hie wrists, which add to the volume of eound. A ekilled 
performer can prodnoe a very fair amount of noiee with these materiale, 

and when half a dozen of them accompany the village tenor, all being 
congregated inside a small shelter or hut, the effect ie very etriking. 
The musio coneists of a sort of chant compoeed of two or three notee, 
whioh ie repeated till the performere are satisfied that the audience haa 
had enough. 

On February 22 we invalided the senior of the eapper party, and 
eent him to Freetown. 

At Kambaia we paeeed from Kuranko to Sulima muntry. The 
prinoipal town8 between Kambaia and the 10th parallel are Kambaia, 
Berea Timbako, Berea Futambu, Falaba, Heremakono, and Kalieri 
Berea Putambu ia the prinoipal British town near the frontier; Kalieri 
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in a fair-sized town with a police barrack, but with a very bed water- 
~ p p l y .  Them is a great deal of cultivation in them parts, prinoipally 
of rice. We reaohed Kalieri on February 27, and spent ,four days in 
the p h e ,  surveying the roads, erecting beaoone, and taking obeerva- 
tiona On h h  3 we moved on to a camp whioh we had seleoted as 
being es n e u  as we could ertimate to the point where the watershed 
strikes fhe 10th parallel. ' We apent several night8 obeeroing here, 
trlring meridiane and circummeridians of stare and cimammeridiana of 
the sun. At first we oould not agree with the French cornmimionern 
.s to the terminal point of thie firat motion of the frontier; but we got 
them to bring their big theodolite to our amp ,  and to observe two 

atam both commiarr',onere taking the times with their own watohes 
and working ont the resalte independently. From these resulta an 
agreement was quickly arrived at, and we beaooned the place from 
whence we were to commence the aecond seotion, whioh follows the 
10th parallel es far as the Kaba river. Observations for azimuth were 
mde, and on March 12, turning oar facea in a due westerly dilootion, 
we commenoed to delimit the lleoond eection of the frontier. l'b; 
kbngnlation was diecontinued a t  the 10th padel ,  beoause the 
theodolite wee required for ranning the line, and became it wan 
neoessary to follow the line eo closely that work involving a fresuent 
departure from the parallel was impoeeible. Our azimuth line, ahecked 

, by occesional observations for latitude, gave us at all times one 
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mrdinate,  and for our esst and weat cosrdinate we relied on the 
distanoee given by the perambulator, ohecked by o d o n a l  time 
observations. 

The country, whiqh south of Kalieri becomee leee and lees hilly rs 
one travels north, the watershed passing over slight mdulatione in a 
fairly level oou11try, and the only hills visible being one or two rangee 
of no great elevation with a generally north and south direction, west 
of Berea F'utambu, in the direction of Falaba, ohanges onoe mow as 
one approaches the 10th parallel. From the top of the highest ground 
north of I(@lieri, looking anywhere north of a due eaat and weet line 
aa far ae the eye oan mob,  nothing oan be seen but rounded and saddle- 
baoked spurs, knolls, and ridges, all of apparently much the seme 
elevation, and none of them exoeeding from 500 tb 80 0 feet above the 
general level of the country. The feature8 art3 small, and the hills 
very close to each other, so that in whatever direotion one goee i n  a 
straight line, one's progreaa is a oomtant pawing from hill to valley 
and from valley to hill. This is more markedly the case in travelling 
along an east and west line, for the water along this region runs 
generally from north to south, b d  the hills, following the same 
direction, are orossed at  their narrowest parte. No rock b exposed 
on the sidee of these h i h .  They are all covered with a friable loam, 
and olothed with vegetation. This had been burned in the inhabited 
distriote, and we were able from the high ground to obtain a good view 
of the eunoundiog country. The sidee of the hiEls are steep, and the  
valleys are oovered with thick bush. 

The camp from which we began the delimitation of t h b  mction, on 
the top of a knoll, waa 1750 feet above sea-level. Our fimt day'e work 
brought us near to Simitia, which lies south of the 10th parallel. It 
is a olean, well-built town. The villagee we p a d  west of Simitia 
are under either the ohief of that plaoe or af.Tagania, a town in French 
territory. Near Simitia the main French road from Konakri on the 
Atlantic, mi6 Ula and Tagania, passee to Sandenia, and then to 
Sankaran, and the oountry of the upper and middle Niger. 

After passing; a few milee weet of Simitia, the villagee under the 
ohief of that place, we eame upon a tract of country entirely unin- 
habited and given up to big game, whioh extends as far es Yomaia, 
Throughant this region we daily crossed many elephant and buffalo 
roads, running north and south along the river-banks, well t m k e d  
and very diffioult to distinguiek from the ordinary oountry roads. Our 
guides all deserted ae, possibly from oonscientious motives, for when 
with ue we found that their knowledge of the ooantrg was not of 
sufficient value to pay for their keep, and I think i t  very probable that 
we beaooned more than one elephant m i d  under the i m p h i o n  t h a t  
we had to do with routes of trade. Game is very plentiful in  this 
country. The number of elephants whioh pass through muet be p a t .  
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but they were all north of ue when we were in it. They pass illto 
Brithh territory in the wet season, and leave again a t  the beginning 
of the dry months. Buffalo were frequently visible, aa well as large and 
s~nall antelope, and bush-hog. If we had been able to give oureelvee up 
to shooting, we should no doubt have had plenty of sport, but our work 
kept us eo olosely engaged that we could only fire an occasional ehot, 
whsn we put up anything on the road. I n  a oountry so oloeely covered 
as thie ie with bush, it ie neceesery to make special arrangemente to 
get at the game. I t  b certainly a oountry in which game is not only 
very abundant, but as yet untouched by sportsmen. 

In passing through thie district we were dependent for food on what 
we carried. Our reserve supplies were oonsumed during several dajs' 
halt near Simitia, where we had some difficulty about fixing the 
latitude of Bibia, a village close to the azimuth linq and the arrange- 
menta we had made for drawing suppliea to meet us failed, as the native 
in charge feared to trust l~imself in an unknown region. We were soon, 
therefore, reduced to eeriow straita to find rioe to feed the natives, and 
for some d a p  the camera had barely a handful of rice each. Fortunately, 
when at  the very worst, we found locust beam, which kept them alive. 
But although in such serious difficulties for the want of the neoeseariee 
of life, the knowing ones were not altogether deprived of Iuxuriee, and 
they were generally able to add to their menu either snakee, rate, or 
eqairrele. A beautifully marked specimen of the boa constriator wae 
killed one day, but before we oould take any steps to have i t .  skin 
preserved, we found that i t  had been eaten, and that not a veetige 
remained. Wild honey also w a ~  fairly plentiful, and the nativea ate i t  
freely, although their indulgence generally reeulted in toothache and 
other aches, which necessitated the use of castor oil, to which they have 
a angular W k e .  

During this part of the delimitation we accompliehed from 3 to 4 
~uilee daily. Th- took  ue from early morning to sunset, allowing for 
a halt in the middle of the day for breakfast. We had to cut our way 
through cane brake and bush,.and our progrew waa very slow. The 
8lln w ~ s  a t  this time (March) more powerful than it had been, and the 
climbing was very exhensting. We began to run the line with the 
theodolite, but found afterwarcts the French boueeole Brad, a theodo- 
lite with a large cornpatie and a case which could be turned by a key 
m M to set off the magnetia variation, more enitable for the purpose. 
From many observations which we made, using the largest oompw 
we had, we found the variation throughout the boundary region 
to be from 18" 12' to 18' 20' W. The French result8 were the same 
88 OUm. 

Of the rivers pae.aed in this eection, the Koka is a small stream ; the 
Mongo a water about 30 y a r h  broad, deep but fordable, with rocky 
bed; the Kaba, ae the Little Skarcies is univerdly called in this 

s 2 
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country, a fine river about 100 yard8 wide in the dry eeeeon, fordable in 
plaoea, with very little current, and rnnning in a rooky bed. In  the 
rains i t  must be a very large water. Ita valley ia a h t  a mile b d  
and ia shut in by very steep banb from 900 to 1000 feet high M 

meseared by aneroid, the height of our camp on the top of the left bank 
being 1620 feet. We reached the K a b  on March 29, having pmed 
south of Yomaia, a fair-aized town made up of three aeparate villages, 
and we apent two daye in ooneoting the latitude and taking obeetvationa 
for longitude and time. We erected twenty-one beacona on thia section 
of the frontier. 

Our next taak was to find a point on tho right bank of the Kaba 

COUNTRY KEAB TEE FALL OF TEE KIT& 

(Aor a pbtogmph by Captain Pauaga, Pnridcnt pf fb Rwuh Cbmmbion.) 

river 4 milea eouth of the 10th parallel. We did this by memuring 
base and running two or three triangle8 down the river, and on April 2 
we fixed the place from which the boundary waa to be drawn direct to 
the Kita-Lolo junction. We enoamped on the right bank. Hippopotami 
were fairly plentiful here; we got one, and our oarriera made up for 
their former fmta by finishing the animal, which waa an enormone one, 
in a couple of daya. 

Our next task was to delimit a atraight line from the point w e  had 
fixed on the right bank of the Kaba to the junction of the K i t ,  end 
Lolo rivers, a dietanae of about 18 milea. We had thought that this  
could be done by aligning one or two flags with the terminal poinb, 



but when we sew the country we at  once recognized the imposeibility 
of proceeding in this way. The ground was so broken and eo thickly 
covered with bush, that i t  waa not possible to get any positions whioh 
could be eeen from a distance of more than a mile or two. We therefore 
sent the eapper party to put up a large flag a t  the Eta-Lolo junction, 
and Captain Cayrade and Lieut. Tyler followed the azimuth given on the 
last Intelligence Diviaion map to see where it would strike the Lolo, 
and to d j w t  the direation aocordingly. They darted on April 4, and, 

! finding the country very difficolt, reached the Lolo on the 8th, about 

) It mile a u t h  of the Kita. A new azimuth wtw worked out, and on 
April 10 Captain Pseeaga and I followed thia direotion and delimited 

I' the line, reaohing the =ta-Lolo junction on the 13th. The country L 
I' decidedly diffloult. I n  oharaoter it is very similar to that we had just 

been through between Kalieri and Yomaia, but i t  is a little more broken, 
and the red laterite, so oommon abont Freetown, is exposed in many 
pleoee, and loose pieoee are common. AE one neare the Eta-Lolo jono- 
tion the  ground falls, till on the river-bank it is not more than 600 feet 
above the sea-level. A little east of the Lo10 we crossed the Numelo, a 
river about 60 yarde broad and rather diffioalt to ford. The Lolo is 
abont 76 yard. broad, with rocky bottom, and fordable at places in the 
dry eesson. The Kita is a small stream 25 to 30 feet wide. A11 these 
water6 run in open valleys, and have low banks. 

From thie point we marohed, on the 15t11, up  the right bank of the 
Eta to Lakhata, a small village in s flat country. The road from the 
Rita-Lolo junction is quite flat, and Lakhata itaelf is only 675 feet above 
the sea The boundary leavea the Kita 1500 metres (1640 yards) above 

i h k h a t a ,  and this distance wse chained, and we encamped near the spot 
hed  on April 16. The character of the country here ohanges again 

\ entirely. On the north is a very hilly country, Wossu being about the 
higheat paint, the hills about whioh are visible from the banks of the 
Kaba. Theee hills push out high bold spurs to the southward, which 
terminate very abruptly and tower over the flat country about Lakhata. 
bing northward from Lakhata, we found ourselves 600 feet higher in 
a distance of l e a  than a mile, and tlie Kita falls at  least 600 feet in half a 
mile, by a series of rapids and cascades. 

Our next point was a gap in some hille abont 8 miles away, to which 
the boundary was to be drawn by a straight line from the position last 
fixed. We had some difficulty over this, es we found that the gap 
referred to in the Agreement doee not exist, and we had to agree on a 
point to fulfil the conditions of the Treaty. The delimiting of this line 
led us over some very difficult country, as it crosses directly several 
epurs of considerable height with rugged, precipitoos sides, On the 

we found ourselves a t  Kunsi, on a broad, flat spur 2800 feet above 
=%-level. On the top of these spurs the country is more open than in 
any other part we passed through, and there are many thousand acres 
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of a perfectly flat, hard aurface covered with ahort herbage, and capable 
of carrying a very large number of cattle. Numeroua h e r b  were being 
grazed here. The water ia good, and the air very much freaher than in 
the low ground below. Theee hilla are composed'of a hard, brittle 
shale. On the 23rd we reached Kunkuia, on a similar but lower spur 
2400 feet above aea-level, and the next day we descended by a very 
steep track to the country west of these epara, and found oureelvee 580 
feet above the aea From t h e  point we had eelected to act as the gap 
the boundary rune in a direct line to a point above a bend on the Kora 
river, till it meets the great French road from Wellia to Ula. We had no 

fa- 
r:.. -5 

YCYBOYA. 

(Prrm a plcolograph by Captaiw Pasaa#u, Pru&nt pi the French h m i r r i o n . )  

dit3culty in fixing tbe direction of this line, and on the 25th we reached 
the Great Skarcies, or Kolinte ee i t  is called here, paeeing through a 
perfectly flat country. The British towns of Dumbaia and Saionia lie 
aome miles south of the frontier, but the French town of Ula ia close 
to it. It ia a large, very well-built town, with cuetome-poat and white 
official, barracks, and a atore. We put up twenty-three beacon8 in this 
aection. 

The Kora is a large river about 65 yarde wide, with low banks near 
ita confluence with the Kolinte, which ia a fine water 100 ~ a r d a  wide, 
and deep, unfordable at  any mason, running in a perfectly flat plain, 
with low banks. Our camp on the eaet bank was 380 feet above sea- 
level. Wellia is a very small village about a mile weat of the river. 



Them is a canoe-& at  the place where the road reaohee the 
river. 
Game is plentiful in thia oomtry. Antelope ernall and large were 

seen, and a troop of five elephants passed the night of the 26th cloae to 
our camp, and were watched by our followers for a long time the next 
morning. Mr. Tyler set out after b&& with his amera, hoping to 
get them to pose for him ; but they had no eympathy with the modern 
a m  for photography, and p d  on eouthwards along the river-hnk. 

Whilst we had been delimiting the latter part of the frontier, Captain 
Sharpe of the Frontier Polioe had been nominated by the governor to 
meet Captain Ellot ,  the third French commiseioner, a t  Kiragba, on the 
Atlantic ooest, and with him to mark out the frontier from that place 
to the sonroe of the little Mola river. They commenced work on April 3, 
and it was anticipated that they would have no' difficulty in tracing 
the b o d a r y ,  which, after the' first few miles, followa the waterbed 
be&een the Mellakori and Great Skarciee rivers. But i t  was found 
that to do thie accurately was a very arduous task, as the elevations 
are very alight and the country thiokly oovered with bush, and the 
watmhed had to be felt for etep by step. They completed the work 
on April 24, having set up eighty-eight beacons, and joined the other 
commissioners at  Wellia oh April 28. Several days were v e n t  there 
in oompleting the procLo mhl of the Commiuion. and on May 1 t< 
Commimion parted from their French comrades, and marohed wid Saionia, 
Bereknri, and E n h a  to Kambie, embarking on May 5, and reaching 
Freetown that night. The oountry paseed through from Wellia ia 
perfectly at but for one rise of about 100 feet, the ground hard and 
free from swamp, and the mad good. Bouth of Kukuna the conntry is 
very popnlons, and there ia muoh cultivation. 

(To be &tinued.) 

SUB-OCEANIC CHANGES." 
, By JOHN MILN3C, F.R.S., F.G.8. 

~KTIoN UI. 

Cable Fracture. 

Budyard Qipling, who, with hie powers of deecription and imagina- 
tion, cam- ne from the barrack-room to the home of the deepera 
cablee, tells aa that in the abysmal depths of the wean- 

* There is no wnnd, no eoho of aound, in the demerte of the deep, 
Or the $reat grey level p l a h  of obae where the ahell-burred mblea amp." 

This description of oceanic plaina commands all admiration. 
. 

Paper read at the Royal Geographical Society, June 18,1897. Continued from p. 116, 
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The fact that, in the regions here described, cablee lie for yeam and 
yeara without disturbance ia another teetimony to the faats brought 
together by geologiete to show that the flat plains of ocean beds are 
regions where there ie but little ohange. Direotly, however, we 

approach subooetanio banha or the margin8 of oontinental dopea, 
although the depths may be ebyamal, the fact that cablee a f k  inter- 
ruption have to be broken away from beneath materiale whioh hold 

them feet, indicatae that  

I - - -  -- I regions of dielocation have 
I I been reached, and what ia 

true for them greet depths 
is also true for localitiee 
nearer land. Sometimee 
cables are bent and twbted, 
sometimee they are d e d .  
Now and again eectione are 

no. 4.-BUEIED IN MUD, WEBT OOABT OF AFEICA. 
m LOUIB BIDE BBOKEN, MABCE 12, 1895. reoovered whioh, the 

growth of shells and coral 
on all eidee, show that tbey have been suspended. Othem ehow that 
fracture has apparently be& the result of abrasions, whilst the ende 
of wires, one of which-is concave and the other convex, slightly drawn 

ma. 5.-WEST COABT OF BOCTH AMERICA. 1891. 
in these andother ways, 
the explanations whioh 

best accord with the observations made during cable-recovery g e n e d y  
are those which attribute their dislocation to sudden diapleoement of 
the bed in whioh they are laid, or to thoir burial by the sliding down 
of matariala from some neighbouring slope. 

oat, indicate thet yield- 

Thin may be due to eleetrolitic action betreen the zinc and the iron of the u i n g  
wiwl, Or to the ceble having rested on a mineral depoeir 

_ _ .  

,- 

, 

ing hee been the result 
of tension. Needle- 
pointed ends mggegt 
eleotrolitic action ; * 
but, although cable- 
interruption may oocur 
. . 
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Sometimes i t  will be seen that earthquake movement and a b l e  
frodare have been simnltaneons, whilst many i n e t a n e  will be given 
where an interruption hea ooanned a t  about the same time that an 
nnfelt movement hea been reoorded on land. These latter record& 
rhioh in the bta are marked with an asterisk, am unfortunately not 
nameroue, and only refer to days between the following datea 

1. Obanvatione at Pobdam, Wilhelmshsven, Straaburg, Nioolaiew, Temeriff*, 
md in Japan. These, whioh include m y  of the writer's obervatione, are pub 
bbed in 'Beitriige sur Geophyeik,' Band XI, by Dr. E. von qebeur-Paaohwite, 
ldrrch 27 to October 5,1889 ; January 4 to April 27, 1891; February 23,1892, to 
August 31,1893. 

2. Observatio~ at Cbarkow by Prof. G. Lewitzky, Auguet 4,1893, to October 
9,1894. 

3. ObaerPatione by Prof. G. Vicentini at Padua, February 1 to August B, 1896. 
4. Catalogues of Prof. P. Taoohini, January, 1895, to October 16,1896. 
5. Obeervatione at Shide, Isle of Wight, by John Mine, August 19,1895, to 

May, 1897. 

A.-Fracture of Cablee in Deep Oceane. 

(2% of&dhgmka are given in  G.M. T. artronomicaL Noon = 24 or 0 hrs.) 

larth At1antio.-Through the kindness of an engineer, who88 ex- 
perience in the laying and repairing of cablee haa extended over many 
yeam, I am enabled to give the datee a t  which various cables have 
become ruptured, or been metored to working order. The only caee 
of alteration in depth which he noticed waa during the repairs of 
November, 1884, but this waa not great. It aeemed as if the picked-up 
able had to be pulled from under a bank of earth whioh had slipped 
down from the eastern slope of the Newfonndland bank. 

The following ie a table of North Atlantio cableAntermptione. 

Xorthautern Qopo of mamiah bp.--(37O W. to 44O W. long.) July, 1894 
(about); June, 1888 (about) ; September, 1889 ; September, 1881 ; June 10,1894 * ; 
July 28,4.40 am., 1885; April 18, 8 p.m., 1885; July 25,8 am., 1887; June, 
1895. 

Xur l-bytan Qopa of the lrevioundland 3a~k.--(46~ W. and 50° W. long.) 
hptember, 1887 (about) ; October 3, 9.15 p.m., 1884 ; October 4, 4.8 a.m., 1884 ; 
October 4,4 and 8 am., 1884 ; September, 1889. 

An unfelt earthquake was recorded, June 11, 'ih 22", 2894, very strong at 
Charkow. 

A striking feature conneated with these Atlantic troubles is that 
nmly all have occurred in deep water near to the base of the eastern 
slope of the Flemish Cap, 330 miles from St. John'e, Newfonndland, or 
the eouth-emtern elope of the Newfoundland bank. Off the Flemish 
Cap in let. 49" N. and long. 43' E. there is a elope, in a distanoe of 
60 miles, from a depth of 708 fathoma to 2400 fathoms, or 1 in 35. 
Another elope, over a distance of 30 milee, is from 275 to 1946 fathoms, 
or 1 in 17. Off the eastern aide of the Newfoundland bank, in a distance 
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of 25 milea, the depth ohangee from 27 to 1300 fathoms, indioating a 
elope.of 1 in 19. 

Theae slopee are all well within -the limita at  which from time to 
time yielding due to bradyseimnid thrust, eeoular omah, and facial 
sliding by overloading, should be expeoted, and the further a cable 
can be kept away from the soene of such aotion, if we may judge from 
experience, the longer will be its life. 

In one oam only haa the mum of failure been attributed to a land- 
elide, whioh it is just p d b l e  waa oaneed by, or aommpanied with. 
seismio phenomena A very eignifioant fact is the oeae when three 
csblea.running in parallel lines about 10 milea apart, broke at points 
nearly opposite to each other, on the same straight line. This was on 
Ootober 4, 1884. At firat the addents were attributed to the grapnel 
of a cable veeeel, bnt as no grappling wan done then, thin hypotheaia 
had to be abandoned. Because three cables broke appuently a t  the 
name time in the name locality, one inference ie, that the oaaee d t i n g  
in rupture wae common to all, and this may have been a eudden ohange 
in the oonfiguration of the ocean bed. Such a ohange doee not 
neoeeeitate any alteration in depth, such ae could be detected by 
sounding; but either a landslip along a line of oonaiderable length or 
simply a.line of freoture like thnt which was suddenly formed along the 
Neo valley in Japen, in 1891. 

When, on the American and English O O B B ~ ,  types of mismometers 
which will reoord the unfelt movementa of the Earth's c m t  have been 
established, i t  seema likely that the came of oeble intemptions may be 
better nnderetood. Became the fifteen repaire indicated in the previoue 
table poeeibly coet half a million sterling, the looahation of areoe that 
should be avoided and the attribution of effeota to their real c a w  are 
evidently detidsrokr of great importance. 

St. Loui~-Fenundo Noronha.-From a paper read at the Institution 
of Eleotrioal Engineera by Mr. H. Beneat, A.M.~~F.c.E., "On erme 
repairs to the South Amerioan Company's oablea off Cape Verde 
in 1893 and 1896," i t  seeme that the St. Louie-FernandoNoronha a b l e  
hss been twioe broken. The 6rat break oocurred on Deoember 26,1892, 
about 130 miles from St. Louis du SBnBgal, in a depth of 1220 fathoms, 
at the time of a heavy gale. The tape covering for 140 fathoma was 
rubbe! bare to the sheathing w h ,  but on one side only. The sheething 
wires at the break were drawn out aa i f  they had been broken in a 
testing-maohine. The Fernando side of the break also ahowed the effects 
of rubbing, and the character of the fnroture wae similar to the other 
end. In pioking up these two ends there wae at h i t  a atrain in one 
csee not exoeeding 2.6 tons, and the other of 4 tons, but- ee the en& 
were a p p d e d  this rose to about 6 tom, when the ab le  evidently 
cleared iteelf from some obetruction, and oame easily on board. 

Although we have hem evidenoe of what may posaibly have hn a 
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mbmarine landslip, I am not aware that at that time any disturbance 
nre noted in Europe. 

The second date ie March 10,1895 *. Here again great dSculty was 
aperienced in breaking out the a b l e  from beneath the mud, detritus, 
or whatever the materials were that had oovered it. The poeition of 
this break wee about 20 miles mth-west from that of 1893. 

On Marah 5, a t  22 honra G.XT., a very large unfelt disturbance was 
reoorded in Europe, and one of moderate intensity a t  several plaoee in 
Italy on &rch 10, a t  10.4 p.m. 

LLr. Beneet holda the opinion that theae frsotnrea are oonnwted with 
sabmerine river outlete and gully formatione in the oaeen beda The 
grdiente in the vioinity of the f&uree vary from 1 in 34 (lo 30') to 
1 in 7 (80). 

Panam- Vd.-To the north-weat of SL Pad'a Oat. 2 O  41' 45" N, 
md long. 30" 29' 16" W.), which ia a volcanic centre, two cables broke aimul- 
tmemnly in a depth of 1676 fathomq indicating that the rnptnre wan due to a 
dapread c a n  Thin waa on September 21, 1893. Here, in the deep ocean, 
thin M the only failurn in nineteen-yearn. 
---, .nd Aden-Bombay.-These interruptions are nrferred to on 

pp. 275-76. 

Went Coast of Central and South America.-As illnatrative of oon- 
ditiom whiah may exbt  round many park of the weet ooest of South 
America, where there have been audden and gradual uplifting8 of the lend 
within hietorid time, a portion of a ohart ahowing contom near to the 
mouth of the river b e r a l d a  ie reproduced (Fig. 6). The eoundinga are 
in fathoms. Thoee in ordinary figures are from information received prior 
to June, 1895, whilst thoee in larger type are from soMdinge taken in 
Y[erch, 1896. h g e s  from 13 or 20 fathoma to upwards of 200 fathom 
i n  thin short interval of time ere oertainly remarkable, and .e the 
position of the aablarepiring veanel Belay, belonging to the Central 
and &nth American Telegraph Company, which made the observations, 
rre ensured by cr~~kbeuringe on the land, their general .colueoy cannot 
be doubted. 

The surrounded by a oirale were taken many years ago, end 
are pmbebly no longer oorreat. Off the shore, in a dieten08 of 3 milee, 
there in a depth of 200 fathom indicating a dope of 1 in 16, whilst a i  
dintancea of 10 miles from shore, over a length of 1 mile, slopes of 1 in 3 
m y  be found. 

We have evidently here many insbncee of recent ohange in an&' 
ocanic form, end at  the same time illushatione of conditions where. 
amniderable instability might be expected, and cableintemptione 
.might therefore frequently occur. I t  will be noted, by referen- to the 
map, that the poeition of fraotnreg which have taken place are grouped 





nesr to the baae of steep slopes, and in thia respeot follow the rnle of 
rimiLr oocurmn~~ll in the North Atlantio. 

The following in e list of oertain intemptione which have taken 
p h  off the amata andea oonaideration :- 

k -- & u L - N o v ~ ~ ~  25,1890. 
--&a J- dd hu.-June 4,1889' ; Jnly 31,1889 *. 
Y. ~ ~ ~ . - T h i s  section ia laid off the mouth of the river 

Ermslrlda, at which point many brsriLs have occurred @at. O0 68' 20" N., 
long 79' 41' 26" W.). Augnst 30,1890; January 25,1891 ; Febnury 13,1892 ; 
I b m m k  4 1893*; December 6, 1893 *; December 14,1893'; December 20, 
1893 *. 
P.it. X b a  (haador).-This section pssee Tdua point, where 

nuny b a h i  have m d  Lat. 4' 29' S., long. 81° 17' W. September, 1892 ; 
May 19, 1883; Sqbmber 3, 1886 ; May 15,1889 *; March 31,1891 * ; April 9, 
1891 *; May 14,1892 *. 

(Pam).-This section croaees the gully off Peecadores point, 
kt. 16O 24' 8.. h g .  73O 18' W. Febrauy 23, 1884 ; March 24,18134 ; April 5, 
1884; Jlme 13,1884 ; Janusry 30,1886 ; A u p t  13,1886 ; August 16,1887 ; 
Y v c h  25,1887 ; December 10,1887, mppod to have lmen broken by an earth- 
quake; December 11, 1888; February 21, 1890; b c h  15,1890; March 30, 
1891 ; October 16,1892 *, mppwed to have been broken by an earthquake ; June 
4,1895 *. 

Ah-lonedo.-May 9, 1877, by an earthquake; July 15, 1887 ; before 
Jane 24,1891 ; August 13,1891 ; June 6,1895 *, shore end broken by waves. 

~ d q u e - ~ - M a y  9,1877, by earthquake ; May 7,1878, by an earthquake ; 
June 12,1895 *, ahore end broken by waves. 

Cddan-Antafqsata.-July 7,1886. 
V-a~~.July 26,1877; August 15,1880, by earthquake; July 8, 

1885; before Auguat 19,1891; Jnly 4, 1895 *, by landslide or earthquake. 

The unfeZt earthquakee whioh were noted in or near Enrope were ee 
follows :- 

January 26,1891,691'. A mil dlaturbanca WIU recorded at Teneriffe. 
Msrch 26,1891,13-6' to 14%'. There wan an earthquake of moderate in tadty  

noted in Ten- 
M B ~  16, 1892, 2 9  at  Strannbarg, and at 3.7' Nicolaiew, there waa a feeble 

dunk Origin prohbly in Norway. 
October 13,1892. At 17-07', and October 17, at  11.88' at  Stra~hurg. 
Daember 16,1893. At Oharkow at 13' 13' there WIUI a etrong disturbance. 
J o m  4,1895. At P h a  at 18L 23', large d i s t n r h  
July 4 1895,6' 3k. At P ~ U I I ,  origin evidently at a great distance. 

Whether these seven anfelt movements reoorded on the eaatem side 
of the Atlantic were conneoted with eeismio disturbanow on the western 
side of South A m e r h  leeding to cable interruptions, i t  is impossible to 
npeak with ooddence until we know the h r ~ )  a t  which them interrnp 
tiom took plaae. I n  the meanwhile, all that we 08x1 nay in, that it is 
worthy of note that out of fifteen oable-interruptions, nine of them 
took plaoe about the timee when delicately snapended inatrnmente in or 



near Europe were set in  motion. Su interruptions, in aome intjhnoes 
cables being broken a t  more than one point, took place when earth- 
quakes were felt, whilet others were cauaed by lenddipe, which in 
turn may have been the result of mechanical shaking. On certain 
aeotione, ae, for example, that mnnecting Aria  and Mollendo, fraotnwe 
have only taken place in  certain months, which in  this instance are June, 
July, and A u p t .  Beetriotione like thie suggest that the  c a m  of 
fracture hee been due to landslips brought about by the eecape of fresh 
water beneath sea-level, the aotion of mrrenta, end other m-o 
phenomena having aeaaonal maxima 

1Le regarda the interruptions off P e a d o r e e  point (16O 5. la&), 
although, when recovering cables, branohm of almoet petriEed treea 
have been brought to the enrface, Mr. It. Kaye Gray attribntea them to 
the great unevennew of the bottom, there being in  that neighbourhood 
submarine hills 3000 and 4000 feet i n  height. 

The following notes bearing upon the above ~eotione were kindly 
drawn up by Mr. W. E. PereonB, who hes been engaged in  cable work 
on the weat maat of South America :- 

Moa-lollendo &ation.-This section was laid in 1875. On the night of May 9, 
1877, while the cables between lLrica and Lima were being need for direct working, 
a very dietinct shook of earthquake wan felt by the operator in the Lima 0 t h  a t  
about 10.30 p.m., during receipt of a measage from Mca, and wmmnniation 
ceoaed a few ~eoonds later. The intermediate station of Mollendo m u d s  
reported that the shock wan .Iso felt there, aud at about the name time, and that 
t h q  were unable to communicate with Arica. Mr. Parson6 located the ruptnre of 
the Mca-Mollendo nation 9s clone to the shore at Arica, and p&ed by k t  
opportunity to that plrroa, where it was found that a vialent earthquake shock on 
May 9,1817, had bean accompanied by a tidal wave of unusual werity, which had 
completely wreoked the greater portion of the town. The -front d harbour 
had suffered enormoue damage, the iron pier having been d e d  away, and p- 
t i d y  all the craft in the port having parted their mooringa or foundered. In 
undertaking the repair, tom of anchor-moorings and materiJ were picked up with 
the able, which had been considerably dragged out of poaition and t h t e d  tor a 
considerable diitance from the ehore. Communication on thia eqtion WM restored 
on May 24, 1877, and worked without intermption until it wan p ~ ~ u n s n t l y  
repaired by renewing a portion of the shonwnd and intennediab cable on Novem- 
ber 17,1878. 

Iquique-Ark ~ - T h i  section waa hid in 1875. On May 7,1878, a mere 
ahock of earthquake waa e x p e r i d  in the neighbourhood of Iquiqrre, after whiah 
the cable connecting that place with Ariu wae found to be interrupted. Mr. 
P.raon6 located the rupture at 6 knob from Iquique on the intermediate able  in 
60 fathom of water, and, after considerable d&nltiea d i n g  with h%ss, them 
being no repairing-ship obtainable, e u d d  in lifting the able on the spot. Both 
endn were recovered, and it was found that the cable (intermediate) hd snapped clan 
through, the compound on either side of the break W i g  undisturbed, axoept at, nay, a 
distance of 18 inchen in either direction, where the sheathing wires bad made oneoom- 
plete turn. There the compound had sprung, and some of the stran& parted, and 
the sheathing wirea were compressed out of position. But for thwa compDtiveJy 
slight indication8 of the enormoue force which murt have been ex- to make ao 



c lan  a brert in heavy intermediate type, the cable WM in no way damaged, the 
r a t  of the cable being in .s good condition M the day it left the factory. The 
mdqlulre, which WM undoubtedly the d i i t  canae of the rupture, wan mid to 
h a direotion h m  muth-west to north-t, and it WM noticed with much 
wprise that the hse of the high cliffe on the fore-shore bore marh of recent d i e  
tnrhoa, at a q o t  bearing due north-cult from the position of the break. The 
dhrhnee r e f d  to had the appearance of a mcently formed cavern or tunnel- 

f a r  fesc above the beach whem the baoe of the hard rock WM met-as if m e  
mnmnm piece of artillery had been 6red point-blank into the d, and thin had 
dm caused a falling away of the surface rock above the opening, which peels off in 
kym like deaompoasd data We could not land a t  the place b examine it more 
ckmely on account of the surf and rocks, but attempted to do uo by clambering and 
enwling over the headla~~d of rock, but large thin eections of d e c o m ~  su&e 
dipped a m y  with M continually, and we had to give up the attempt. Communi- 
ation me d with a piem of deepeeg cable and a permanent repair &ected 
by the IUI. lbtrkum on November 21,1878. 
k ~ V d p r a h  8mti01~-Thie ab le  WM laid in 1876, and interrupted off 

the Limaree river on July 26, 1877, M WM thought, by llooda from the river, 
although in ita normal condition it ia practically a dry bed before it reachen the ma. 

Thir seetion nae again inkrupted on A u p t  15, 1880, by an euthqueke; 
and the name aection WM again interrupted by a landslip on July 4, 1885, pre- 
sumably due to an earthquake. 

-Chorilloa &etb.-Thia cable waa laid in 1876, and waa frequently 
intemupted otf P d o r e a  point to the north of Mollendo, where conriderable 
inequality of depth ia experienced, due presumably to the channels of an extinct or 
subterranean river, whose estuary may now be nome milee at 6ea, and c r a b  
periodical submarine convulsions a t  great depth and at, my, 40 or 60 knob from 
the mmt. In any crrse, all difficulty has cawed in this locality, h i n e e  the cable has, 
for a considerable length, been diverted to clolle inland and laid M cloee to the &ore 
as it m a  d e  for a ship to get. 

This section was also broken in two different places by an earthquake which 
occurred on December 10, 1887. 

k t  Coset of South America.-The geological and topographiaol 
conditione on t h e  eaet coaet of South America are etrikingly different 

C ~ ~ ~ . ~ ~ . - I O P T B ~ B X  WABT OF BRAZIL. ~ m s  WAS PIOHPD UP A ~ R  nEma LAID EL- 
TEAPb TEE WEATUXXO O F  '1111V1 AND HEMP BAD DXOAYXD, 80 THAT T m  
POIAXXED OXLT. TEE WEB TO PUI1E.l' TEE 8TRAIN. 

from thorn met  wi th  oh the  west -t. On this lat ter  coast tbe land 
plnngee rapidly downward8 beneath the sea, ae a slope produoed by 
hdyaebmic  thlraet and folding, whilet on the  former, when meaaured 
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over long distances, the elope ie gentle, indicating an abeenc8 of omgenetic 
ootivitiea. Although the land ia generally oontinued eeawarda at a low 

nc.. 8.-~1arn, VP IPI TBE GUW OF Y.XICO m 1888. ~ a r  KINK8 mow BOW ruca A 
CABLE WILL BTAND AND YET BEMAIN I N  GOOD ELTXrrRlCU CONDITIOS. AS TIIId 
W M  mUXD TO BE. 

angle by the depoeition of eedimenta and the emuring action of onrrents, 
here and there deolivitiea may have been produoed by auoh epigenic 
actione. 

On the following mctiona interrnptiom have been nrw or have not 
occurred :- 

Itldondo-Montevideo, dnce 1876. 
EuAw-Chuy, since 1892. 
Chuy-Udonado, dnoe 1875. 
Bio &an& do Enl-&uy, since 1875. 

From them seotione, which lie on the northern aide of the Rio de la 
Plats eetuary, aa we pmoeed northwards interruptions have beeu more 
and mom frequent. They are aa followa :- 

Xontddeo-Bumus Arne.--0ctober 12,1889. 
M. hthuinri-Bio Orrsde do hrl--June 16,1890. 
kntom-8t. hthrisw-hfarch 12,1890. 
Xontovidso-Bio @rand do Ed.-April 25, 1889; June 11,1889 "; December 

4,1889 ; May 4,1890; December 4,1891. 
Chuy-M&ridw.-June 27, 1892 ; July 10, 1892 " (reatorad) ; November 

11,1892 (date of it itmption not recorded). 
Bio do Jmeh-hntorc-April 16,1889 ; April 5,1890 ; December 24,1890. 
Bahh-Bio do Jmeiro.--January 31,1889 ; September 3, 1889 " ; September 

21, 1889 ; July 24, IF91 ; July 31,1891 ; September 4,1896.. 
Psnumbuco-khi..-April 1,1889 ; July 20,1889 ; July 14,1891. 
Cous-P~buco.-Apri1 8,1890 ; March 14,1891 ; September 1, 1893 + ; 

January 12, 1895 ; March 3,1896 "; Much 4,1897 *. 
m a - C a w - M a y  22, 1889"; April 29, 1890; J m u u y  20, 1891; 
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Januuy 28, 1891 ; March 4, 1891 ; March 8, 1891 * ; November 26, 1891 ; 
October 11,1892 ; February 12,1894 ; March 6,1894 ; November 26,1894 ; 
April 28,1896 * ; Dooember 2,1896 *. 

Para-Mardmm-September 6,1888; November 2, 1888; May 22, 1889 ; 
Ibctunber 27,1889; January 10,1890; July 24,1890 ; January 12,1891 ; October 
19,1891 ; December 2,1891 ; January 19,1892 ; October 15, 1892 * ; March 20, 
1893 ; September 1, 1893 * ; March 24,1894 ; July 23,1894 * ; November 1, 
1894; November 10,1894 ; November 13 or 15,1894 ; January 7,1896 ; February 
9,1896 * ; October 10,1895 ; December 13,1896 ; Decembtr 18,1895 ; July 
9,1896 ; August 6,1896 * ; October 8,1896 ; May 6, 1897 *. 

no. 9.-rrsr o o m  o? YOBOOOO. BEOKEN D ~ X B E B  26, 18%. TIUD WXBIEB AW 
COBBOCBD TO 1pmDu-mmm. , 

In the above list the thirty-one interruptions marked with an aateriek 
took plaoe whilst horizontal pendulums were in operation in or near 
Enmpe* 

The European observations were as follows :- 

September 18,1889. At Potadam, S.92' to 93: there waa a large distarhnoe, 
which suddenly becpme great at  9-87.. At Wilhelmshaven the disturbance h t e d  
from 7' to 9.5'. The origin ia unknown. 

September 5,1889. At Potedam there was a heavy disturbance a t  22-67., with 
mdda incrssw at  23-08. At Wielmnhaven similar phsees were a t  22.6 and 

2398'. Large diitnrbances a#, with unknown origin were noted on Augnat 29 a t  
18.48'. 

Ocbber 9, 1892. At Stnssbarg and NIcolaiew, dietarbancea were noted a t  
abut  2.46. to 2.7Gb. 

March 3,1891. At Teneriffe, earthquake at 1'7gb. Origin unknown. 
May 21,1889. At Potsdam, a heavy diitarbance a t  10.65' to 11'1'. Origin 

*om. 
lbrch 20,1893. At Stramburg and Nicolaiew, a t  &1? and 6.27'. At thin 

time there war an krthquake in Catania. 
No. IU-SLPFEMBEB, 1897.1 T 
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October 13,1892. In Stmaburg 1797b to 17-78b. An earthquake on the Donra 
September 1,1893. At Charkow at 9.36 rm. 
February 12,1894. At Charkow, a strong diaturbanm at  lb am. 
Mwch 24, 1894. At Charkow, about this time, exceedingly heavy dieturhnce~ 

were recorded, from lib 35' on the 21rt to 2b 4 P  on the 22nd ; from 9' 35' on 
the 22nd to 3b 36' on the 23rd ; md on the 24th from Oh 26- tO lb F. 

July 22,1894. At Charkow, h m  11.36 to 17b 36'. 
October 9, 1896. At 13' 26', slight. 
July 8,1896. At 114 54" and 1P 46' at Shide. 
Ootober 6,1896. 21b 61.-at Sbida 
May 6,1897. 10.44" at Shide. 
Deoembsr 2,1896. At Shidq 10 am. to 11 a.m. 

Inasmuch cre two of the in tempt ione  tooh p h  on May 22,1889, 
end two on September 1,1893, which closely oorreepond with the unfelt 
but  heavy earthquakee in tha t  year, we may eey tha t  out of twenty-nine 
in tempt ione  sixteen of theae have approximately coincided wi th  the 
times a t  which earthquakes wi th  unknown origins have been recorded 
i n  Europe. 

na. 10.--CABLE OBOWH BOUND WITE CORAL. 

Becanee on the Para-Maranham section in tempt ione  have been 
frequent i n  October, November, and December, and on the Maranham- 

" Tlre'Penr-Maranham cable in," I believe, a friend writer me, laid on a &allow 
muddy bottom, the mud boing w fluid that it in mid thnt a schooner with a fair rind 
ran make a good pesMge when half in mud and half in water." If thin in oo, then the 
A~na~on flood8 may have mooh to nuewer for in oonneotion with cabbinbrruption. 



Ceua eeotion in November and in March, in eesrohing for the oauee of 
these interrnptiona we ahodd look to variat im in oman oumente or 
phenomena with a eeaaonal clump. 

West Coast of Europe and Africa: Medifierraneen.-Interruptions 
have taken place on the following dates :- 

~ - ~ - ~ b e r  1,1888 ; March 30,1889 ; Beptember 16,1889 ; 
Februuy 9,1893 0. 

&ate-Canm,-March 29,1885. 
Fstru~th.-September 9,1888 ; August 25,1889 (two interruptions). 

The earth-movements which were observed at mmwpouding timea 
were oe foIlowe :- 

Much 28,1889. At 7%. at Wilhelmahaven, Mrly kge. 
September 1% 1889. At 5-60' at Potedrm and from 7' to 9'6' at Wihelmehavem. 
Febnury 9,1803. At Staam~bnrg 6-23. to 8-48. and at Nical.iew 6-19. to 8-07b, 

hav movement. The epicoutre podbl y near Samothmce. Two other euthqoehes 
rerenotedonthiiflay. 

An* 25,1889. At Pota&m at 7.6P and at ~ihdmnhaven from 7-53. to 9', 
r lugs disturbnce. Epicentre near Patrrs. 

The Lipari-Milazzo hoturea took plaoe in depthe of from 400 to 650 
bthoma, 2 or 3 milea distant from Vulcano, about north-t from Wfatore. 

The hte-canes interruption occurred about 5 miles west by south 
off 8apienz.a island, in  a depth of 1600 fathoma with a oby bottom. 
Soundings varied ae much ae 260 hthoma in the length of the ehip, and 
from 1360 to 1834 fathoma in half 8 mile. 
The &at of the Patme-Corinth breaks occurred about 2 milea north 

of h t a ,  in mud at  a depth of 197 fathoma, whilst one of the eecond 
interruptions took plaoe in the same locality, in depths varying between 
408 end 270 fathome within a mile, end the other, in oable No. 2, within 
half e mile m t h  of Morno point. 
Mr. W. G. Forater, writing in the Tranuuctionr of th Seianolqkl 

Boeidg, voL xv., respecting these districts, tella us that after the Filiatro 
1ock in 1886, it wae found, by the broken cable 30 milea away, that 
some 4 h o t s  of the same had been covered by a landslip, whilet the 
depth of the water had increased from 700 to 900 fathoms. In  1867, 
bfter the destruction of Cephalonia, the soundings taken after the shook 
mre different to those taken before. Again, on September 9, 1888, a t  
5.4 p.m., the town of Voetizza, in the Gulf of Corinth, was destroyed, and 
aimnltaneoualy the cable between Zante, Patraa and Corinth was inter- 
mpted. The oaum of this, ee deduoed from eonndinge end the appear- 
onoe of the fractured cable, appeara to have been either a endden tantening 
mused by the aweeping down of a moee of clay from a 100-fathom bank 
to a 300-fathom bank, or the actual yielding of the bed on which the 
mble lay. 

In 1889 a eeoond aable wee laid down in the Gulf of Corinth, but thie, 
T 2 



when it had been down ebout three months, wae, together with the 1884 
able, fwtured e t  the time of an earthquake on A u p t  25 a t  6.61 p.m. 
The 1889 cable eeemed to have been ameahed by the movement of a nuee 
of materiel about e mile in length, whilst the 1884 ab le  wee broken a t  
two pointa by e alip from e 10 to a 450 fathom bottom. 

I n  the dietriota conaidered by Mr. Foreter, there are, ee he points 
out, greet irregularities in aubmerine contonre, the depth within 
ehort diatanaea changing from 60 to 300 and then to 1600 fsthome. 
By the depcmition of silt, end the undermining of steep dopee by 
bottom mrrenta, the exit of underground springs and even rivens, 
overhanging ahelves, tattering end precipitbne rooks, and other nnatable 
arrangements, may enddenlp give wey and cablea suffer rupture. 

The faota ere thet the aubsoeanio contours are auah that they might 
be expeoted to be unstable, and thet theee oontonra, et the time of 
eerthqu&ee, heve auddenly been ohenged. In one instance there h.e 
bees an inorwree in depth of over 2400 feet, and in another of 1200 
feet; whilst in the oaee of the 1889 dieturbance, eleven end a half 
minutes leter, nnfelt earth-wevea of conaidereble magnitude were m- 
oorded at Wilhelmahaven, 1732 kilometwe dietant Similar nnfelt 
movementa have aleo been reaorded at distant p h  at about the time 
when cable-interrnptiona took place, in eaetjy indance where we have 
been able to make oompariaona. The conolnaion, then, ia thet in this 
region eerthqnakea oaarn, producing beneath the ooean what ia equiva- 
h t  to the lendelipa which aimiler movementa produce on lend. 

Bay of Biecay.-About 1876 the Direct Spanish ab le  waa broken 
about 150 miles north of Bilbao by what aeemed to be a submarine 
landelip, whioh may heve been produced by an underearrent pro- 
dnoed by the piling up of the anrfaae watera under the iduence of 
a weaterly gale. The eoundinga showing the neighbornhood of the 
interruption indicate slopee of 1 in 7 end even 1 in 3, end i t  ia there- 
fore a dietriot in which landelidea and dialocationa might be expected 
to occur (Fig. 11) From lKr. R. Kaye Gray I learn thet the 1872 B i l k  
a b l e  broke down periodically-mually in the month of Maroh, with or 
after a heevy north-west gale. Thie took place ebout 30 milee to the 
north of B i l k ,  end, when repairing, it was invariably found that 4 or 5 
milee had been buried. The anee of these interruptions wae attributeh 
to a heevy submarine current caused by the piling-up of adace  water, 
ontting the prolongation of a river-bed with steep walla which, when 
underout, fell in maaaea to bury #e cable. 

Bt. Thomd-St. Paul de Loanda.-Interruptions which have been 
noted on this neation were ee follows :- 

January 22,'1892; September 13,1892 ; Bovernber 24,1892 *; February 17, 
1893 *; April 11, 1893 ; May 30, 1893 ; February 5, 1894 *; January 22, 
1895 ; January 16,1896 ; May 2,1896 ; June 15,1896 *. 
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The datee on which unfelt earthquakes were reoorded were am 
 follow^ :- 

September 13, 1892. At Stmeburg a very large diturbance from 954' to 
13-31'. Origin unknown. 

February 16,1893. At Strannbnrg a t  098'. Origin possibly in Japan. 
April 11,1893. At B t m ~ b u r g  and Nicolaiew, 18'68' to 19'. Moderate. On 

April 8 a t  these stations there wan a heavy movement from 1-87' to 4'17'. Origin 
unknown. 

May 30,1893. At the above etatiom from 4' 33' to 6' 32" ; a great movement 
February 5,1894. At Charkow from 4' 54" to 10L 34. there wm a strong 

movement. 
January 18,1896, 2' 37'. At many p b  in Italr. 
Jennup  16,1896,7'10". At  many plsaes in Italy. 
May 2,1896, lh 20". Strong through Europe. 
Juoe 13,1896,14' 54". Strong through Itd y. 
June 14, 1896, 22' 46". Strong in Bhide and over Europe. Origin in the 

Pacific ocean. 

We have, therefore, eleven oeeee of interruptions, on or near to the 
h e  of nine of which large eerthqnakee were recorded. It ie difiicmlt 
to imagine that this partioaler dietriot should be characterized by any 
eeiamic activity, but it meme poeeible that, if i t  is a district where 
eedimente rapidly eooumnlate to attain an unetable form, them might 
from time to time give way under the influence of earth-waves 
originating a t  a great diehoe.  

On thie partioular eeotion Mr. B. Kaye Gray points out that, from 
the mouth of the Congo, extending aeawarde, there ia a di5oult gully 
to crow, the wella of which are 2000 feet i n  height! Although the 
gully widene towards the west, this height is maintained for a oon- 
eiderable dietanoe. The ehalloweet water ie found along the edges of 
thia gully, whioh therefore haa a traneverse motion not unlike that 
of a river bounded by a naturally formed l&. 

The Eaet Coaet of 1Vtica.-The following are interruptions noted in 
various cable eeotione along the east coast of Africa :- 

Hoambique-!hdhr.-February 1, 1885; April 2, 1885 ; Septembw 26, 
1894.. 

h y - l h x b - O c t o b e r  16,1890; November 18,1890 ; December 10, 
1894 ; Jenuary 20,1896 ; July 13,1896 *. 

-bique+Delagoa h y  (bronm mum).-November 11,1890; November 
18, 1890 ; January 5, 1893 * ; January 25, 1893 * : June 9, 1895 ; December 
24,1896 *. 

-bar-X0mbau.-Deoember 20, 1890; January 25, 1892; September 4, 
18% * ; IJeptember 26,1894 ; March 6, 1896 * ; Anguet 23, 1896 ; September 
23,1896 *. 

~dm-.-Januuy 8,1890; May 11,1891 ; December 6,1881 ; Fekauy 
20,1891 * ; Auguet 9,1893 ; December 21,1894 ; September 2,1895 ; December 
24,1895 ; January 27,1896 * ; bhrch 16,1896 ; March 23,1897 0. 
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With the nineteen interruptions marked with an aeterisk, there are 
eleven instancee where theee may have oorreeponded with the woorde 
of unfelt earthquakes. Approximate coimidencee with earth-movements 
are. ae follows :- 

January 22,1893, at 19'87'. A weak dieturbance was noted at Niolaiew and 
W b n r g -  

&ptember 1, 1894, from 1' 43' to 4' 21". Moderate at Charkow. 
Beptember 26,1894, 16' 49" to 17' 6'. At Charkow. 
Febraary 20, 1893, from 19.23' to 19?8'. At Straceburg small, origin in 

J s p .  
August 9, 1893, from 1P 81" to 19' 4". At Stmasburg, moderate. 
March 3, 1896, at 16' .XIm. Recorded through Europe. 
August 21,1896, at 10' P. Recorded at Padua. 
8eptembe-r 2, 1893. At 1.3' to 9Sh and 19' at Shide. 
March 15,1896. 19' 36" at Shide. 
September 21,1896, at 16' 53'. Recorded through Europe. 
March 23, 1897. At Shide at 4-29', slight. 

Sir James Anderson, in 1887, epeaking about the intemptione off 
the river Rovuma (11' 8. lat.), remarks that, so far as soundinge showed, 
there was an even bottom and all that could be desired as a bed on which 
to place a cable, yet every year the cable broke. The broken ends 
suggested that the cable had been suspended until i t  mapped. Although 
ths a b l e  wan shifted further out, and then closer in, i t  still broke. This 
happened eight timee, end i t  m e  noticed that the interruptions o& 
at about the aame time of the year. Seven of these breaks are fairly on 
the same line, and Sir James's suggested explanation of this cauee wes 
that the time when the interruptions occur is at  the termination of 
the rainy eeaaon in the African mountaim, at  whioh time fresh-water 
springs take away the bottom on which the orrble liee, and leave it 
wepended. 
Mr. John Y. Buchanan suggeste that eometimee a cable may be 

brobn in  amsequence of its alowly subsiding through ooze, until the 
clrhary etrain becomes so great that i t  eventually snap. 

Aden-Bombs 7.-Interruptions noted on this section were the fol 
lowing :- 

July 11, 1881 ; June 3, 18% ; J n l  y 27, 1885 ; July 11,1888 ; A u p t  ll, 
1888 

On the m n d  and last of the above dates the two cables connecting 
Aden with India were simultaneonsly broken, and the traffic between 
India, Aaetrelia, end the East had to p e  over the land lines of Ruesia, 
Peraiq end Turkey. The fractures took place on an even bottom a few 
humIda of miles from Aden. At the time of the 1886 interruption, a 
fmhl ayclone was raging a t  Aden, and i t  is therefore possible that the 
mpturea may be attributed to causes similar to thoee which eeem to 
have operated on theBilbao cablee. The plaoe of fracture was 119 knote 
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from Aden, 20 to 26 milee sonth of the Arabian coast, a t  a depth of 870 
to 990 fathoms, on an even bottom of mud. 

Penang and Madras.-Interruptions noted on thia eeotion have been 
as followe :- 

May 12, 1873 ; November 15, 1875 ; Much 28, 1876 ; November 9, 1878 
April 22,1880 ; January 31,1881 ; June 6,1883 ; November 15,1883 ; June 13, 
1884; kptember 2, 1886 ; November 2, 1886 ; November 14, 18% ; September 
22,1888 (?); May 13,1890. 

On the above d a b s  horizontal pendulums or the equivalent inetm- 
menta were 30t i n  operation, but that them in tempt iom were partly 
due to eub-ocermio ohange may be inferred from the fact pointed oa t  by 
Sir John Pender i n  the EkcfricaZ Bmiem of May 23, 1890, who mys 
that nearly all the interruptions on this line have taken place on.very 
bsd ground near the Nioobar ialande. 

S o u t h - k t  Prvte of hi&-The following completee the  list of 
interruptions on fur eastem linea :- 

Bnqoon-Penang.-September 4,1886 ; May 13,1890. 
*pore-Penang.-November 20,1873 ; August 7,1876 ; November 8,1876 ; 

Dearmber 20,187G ; July 20,1877; Oatober 19,1877 ; September 30,1878. 
~ ~ p o r r . - M a r c h  31.1873 (7); May 20,1874 (?) ; August 13,1874 ; 

A u p t  18,1874; December 14,1874 ; September 2, 1876 ; November 6, 1875 ; 
May 9,1876 ; June 28,1876 ; October 25,1876 ; Febmary 27,1877 ; September 
28,1877 ; November 9,1877 ; January 22,1878 ; May 2,1878; August 31,1878 ; 
Oobber 28,1878 ; December 28,1878 ; September 20,1879 ; December 3,1883. 

Port krrin and Jan  (B.qjoo.qji)lJuoe 21,1872 ; April 27,1876 ; November 
8, 1877; September 27, 1878; May 29, 1879 (1); July 4,1879; M.rch 6,1883 ; 
March 10,1883 ; April 6,1883 (?) ; October 22,1883 ; Jnne 29, 1888 (two ablea 
broken); October 10, 1888 (both cablee broken); October 22,1888 (both cables 
broken) ; July 11,1890 (thren cables broken, one being to Roebuck bay) ; Febr- 
25,1893 ; March 22,1893 * ; September 27,1893 ; October 25,1898 (two C I ~  

broken, eee Electrkiun, November 3,1893) ; October 26,1893 *. 
The horizontal penhlum records a m  an followe :- 
February 22, 1893. At Stmsaburg, 11.28" to 11'78'; also at Nioolriew. 

Yoderrrte. 
March 20, 1893. At Strresburg, 6-18" to 5-63' ; also at Nicohiew. Mod- 

Origin probably in Zante. 
September 11,1893. At Chukow, 16' 13" to 17' 60-. 
October 22,1893. At Charkow, 13". 

The two fraaturee of Jnne 29,1888, took place 20 and 25 milee a o u a  
by went of Mount Dodo, Sumbawa, where depthe vary from 784 to 1130 
fathoms. Sir John Pender, a t  the ordinary gene& meeting of the 
Eaatern Extension Awtralasia and China Telegraph Company (nee 
Electrician, October 12,1888), eeye that it was found that  theme brerb 
reenlted from " volcanio " action, and, a u r i ~ m l y  enough, when the oablBI) 
were reoovmeil, all aorts of thinge, even the rook of t ree ,  were fomd 
attached to them. The whole thing seemed to be a great u p h m v d  of 
nature. From the seme paper, Auguet 20,1888, we learn that th- two 



interruptions took place a t  points widely eeperated.zIn Port Darwin 
time, the fraoturea took place on June 29, a t  10.40 p.m.'I.The three 
intemrptiom of July 11, 1890, toot plaoe, in Banjoewanji time, at  1.35 
am., on a rough, uneven bottom, betkeen Tafel Hoek (Bali) and Balam- 
bongan point, Java, where the depths vary h m  155 to 927 fathoma. 
!i'ha duplicate cable wae braken in three &oes, d overlaid about 65 
miles from Banjoewanji. The three c a b l i  run along two sidee and near 
the bottom of ;gully Lparating Baly from Java, and are about 7 milee 
aput. They practically broke on one line, and the cauae wse " voloanic " 
sotion (see Eie&&an, October 24, 1890, vol. xxv.). In  this inatence, 
rra in that of June 30, 1888, the eubmarine ditsplaoemente exte'ded over 
an unnandly wide area, and when we refer to a chart, it is men that at 
a distpMe of 9 milee in a mth-west direction from Tafel Hoek there is 
depth of 1180 fathoms, indicating a slope of 1 in 7. 

The only intemptione whioh oan be compared with the re00rde of 
horizontal pendulums am the last five. The time of the interruption 
of March 22, 1893, ia not known. The mean Greenwich times and 
btee at  which the remaining fonr took place in 1893, are aa followe :- 

1. February 22, between 4 20- and 16h 209 
2 September 12, lah 20'". 
3. October 24, 1 T h  5". 
4. October 26, 3. Om. 
The conclneion is, thst only the first of theee fonr interruptions tooL 

plwe when en unfelt earthquake wae reoorded in Europe, but similar 
diaturkncea wem noted on September 11 and October 22. 

The following table is a oompariaon of the daya and honm when 
earthquakes were felt in Java, with the t ima a t  whioh oablee were 

Rhoekn *I( ia Java and Swnah in 4t-b Q.Y.T. DUs .od O.Y.T. o t  ubldnbr- 
( h d a  Urns - 1 horn.  I m-. 

1812, June 16, 12h t3 14h 
1876, April 23, lo" 15'". sunmtlu 
187'7, November 3 to 4 
1878, September 21.19L SOm. Sumatra 
1879, without rscorda 
1883. Maroh 6,4' W. Sumatra 
1883, October 18.1P P. Banjoewanji 
1888, June Z9,21L !is=. Bntavia 

Ootober 4 12' 18'". serifla of rhoohr 
October 9, lP W 
October 21, 12h 5=. Li ht ohook 

1 ~ ~ 0 ,  J ~ Y  10, I ~ L  w to 1$ HP. hriee  o 
ohooko,oome heavy. Java 3 

1893, Febraary 23, 15h 1P. Java 
Muoh !22, lSh 3!P. Light. Java 
September 9.2F 5P. Modmute. Java 
Odober 23,gL 53". Fifteen shooko, very 

heavy. Java 
Oatober 25. A light ohock 

June 21 
April 21 
November 8 
September 27 

March 5 
Oorobea 22 
June 29, 3' W 

July 11, Bh Sm 
Febmory 23, 4' 20" and 

Muoh 22 (time unknown) 
I September 27, 1Zh 2 P  
I 
1 October 25, 17h 25= 
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For the interruptions of cables on June 29,1888, and July 10,1890, 
we have the aeenrence of thpee connected with their management .that 
the can= was volcanic or seismic, whilst the actual or close coinoidence 
in  the datea at  which the remaining interruptions have taken place with 
the days on which eerthqnekes have been felt leads to the belief that 
the Port Darwin-Java section has suffered more from the effeota of 
sudden sub-oceanio ohenge than from any other cause. The Enropemu 
records of February 22 evidently refer to the disturbance whioh a m d  
the interruption on that date in Java, between the houre 4-20b and 
26-20b. 

A TABULAE h m u a r n m  or TEE FOBEXWINO INTEBBL'PTIONE. 
- - -  

I I 

xune of cablea. 1 1 ' '  1 Jar ; Feb. I Mu. Ap. Hay ,June J.1, i Amg.;&pt. Oct. N...: Ikc, !'I'd 
I I I - I ,  , I I -  

~ o r t h  Atlentio ... S 3  - s 4 - ! +  
EL Louis-Fernando No- 

ronh ... ... 1 1  2 
~ernembnco-ca~e'verde - , I -  - I -  - - - -  
La Libertad--8alina Cmr - 1 - 
Panams-Sau Juan del 8nr - I - - - - 
Eta Elena-Buenaventua I  I 1  - 
Pnita-Sta Elena . . . . . .  - - 
Mollendo-Chorillos ... 
Arioa-Mollendo . . . . . .  - - 

... - - - - - I 2  l5 

- - ' -  

- - - ... ... 
- - I - -  - 1  - 1  

... 

Uhuy-Montevideo ... 
BiodeJnneim-Eantoe ... 
Behia--Bio de Janeiro ... 
Pernambuco-Bahia ... - - - ... 
Meranham-Ceara.. 2 1  - -  1 2  1 1 3  

- I -  h - P  ern-_ . . . .  
Plw-~ranh~m . . . . . .  4 
i . . .  - : 1 - - - - - - -  1 4  
Zsnte-Cenea . . . . . .  - - 1 1 -  - - - - - - - - 1  
Patrse--Corinth . . . . . .  - - , - - - - -  1  I - - -  2 

- ... 1 - - - 3  
1 1 1 5  

. . . . . .  . . . . . .  ...... . . . . . .  ... ... ... 

- -  ~ .. 
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The foregoing table ie a list of the thirty-eight linea just diec-ed 
dmg which one or more cablea are laid. Since these lines were -tab- 
lisbed, the number of intemptiom whioh have omr red  have been at 
lsarl245. For certain linea i t  would appear that fractnras were more 
frequent a t  one seaeon than at  others, and that therefore a proper 

of the table or its parts, such, for example, ae those to whioh 
earthquake statietica have been subjected, might lead to the disooverg 
of periodioities in cable-interruptions. Unfortunately, because the 
m u  in our peeasion ie yet so meagre, euoh dbou,assions maat for 
the pre8ent be reeerved. 

Out of the 245 breaks, 87 of them, eaoh marked with an asterisk, 
occurred a t  the times when inatrumenta were in operation which would 
record unfelt earthquake erects. Fifty-eight of the 87 oable inter- 
raptione oconrred a t  or about the timee when Europe waa agitated by 
these nnfelt movements The fraaturee acoompnying earthquake, or, 
u it ie eometimea called, volcanio movemenGwhich could be felt, and 
which in two instances c a d  deatrnotion on neighbouring shorn, 
were at least 10 in number. The Java rmrde  might possibly raiae 
thin number to 21. In threa of theae instanaes, two or three cablea 
rere broken mmultaneouely, and in these ceses, the enbmarine dielocations 
extended over a wide area; in the Gulf of Corinth great change6 in 
ocean depth were brought about, and frotn this latter place we know 
the motion to have radiated, eo that a few minutee after the interruption 
welldefined diagram8 of earth-wavee were obtained a t  localities 1000 
milea dimtaut, a t  place6 where no movement could be felt. 

Inetama like the latter olearly eetablieh a conneotion between cable- 
intemptiom, earthquake-motion whioh baa been felt, submarine die- 
htion,  and the records of horizontal pendulums in distant localitiee 
where earth-movements have not been felt. .Tbia being the case, and 
beeslue earthquake-motion cannot be felt a t  great distances from its 
kgin, it in reamnable to oonclnde that the r e o d  of nnfelt earthquakes 
which approximately coinoide in time to those a t  which cablea have 
been inkmpted  may eometimes indicate that. anbmarine geological 
A~ngee have aoaompanied seiemio effortn. 

uthough certain oonolnsions amved a t  in this paper ue definite, 
mtil the materiala neoaMlsry for anal+ can be obtained, others remain 
m t h  of inference. The woorde of interruptions for the linea 
mentioned are, we have maeon to believe, incomplete. The horizontal 
pendulum reoorda with whioh to make aomparisons have not only besn 
few in number, but, became they are confined to Europe, could only be 
QpecSed to throw light upon diaturbanoea originating at a great distance 
which were exoeptionally large. The records of earthqnakea whiah 
b e  been felt are aonfined to an imperfect liet for Java, a few from the 
uterranean, and a few reported from the weet coast of South America. 
UJ, the houm, and in aome o w e  even the d a y ,  on .whioh cable 



interruptions have taken plaoe, together with the probable muse of them 
interruptions, are unknown. These latter faata are no doubt to be found 
in the archives of many oable companies, and it would be to the intereat 
of al l  -who desire to incwaee our knowledge of sub-ooesnic ohange if 
oomparisons could be made between the reoorde of nnfelt euuthqaolren 
now published, and the timee and oircumstancee at and under whish 
aormsponding cablsmptawa have taken p1rroe.e 

All that i t  ie expeoted to find is, that a certain and probably 8 s d  
proportion of these interruptions may oorrespond in time with mehnio 
disturbances, and, becauee we know that certain oablea have been lost by 
landaiipe and dielouations acoompauying earthquake-movement, it i to 
be hoped that the expectation may be regarded an a reaeonable oonjeatnre. 

An Attempt to estimate the Frequency of Bnbmarine Disloaationa-- 
If it oan be eeaumed that the majority of cable-interruptions am due fo 
enbmarine displacements, and not to fadta inherent in the cables them- 
d v e a  (which are comparatively of rare ooourrence), the swaying of BW- 

pended sections under the induenoe of wavw and currents, the movements 
of marine creatnwe, the boring of a teredo, and other exoeptiod a m  
then the tablea which have been given of cable fractnres will give -me 
idea of the frequency of enoh diepLeoementa Beoause the list of interrap 
tions for a number of the linea mentianed are imperfect, and beoauae erroh 
cable follows a path d u l l y  ohoeen ee not being likely to d from 
submarine dietnrbence, the frequency of dielocetion derived h m  saoh 
an aeeamption is more likely to be e minimum than a maximum. h m  
the known number of intamptione whioh b e  ooourred on eeotioru of 
given length in a given number of yeare, the teble (p 281) of dinha- 
tion frequency per mile of oooet per year hea been oomputed. 

The ~088te taken are the eoet and west sides of Sonth Ameriaa d 
Africa. The total length considered repreeenting ehoree whioh u e  
steep and those whioh are gently inolined is about 12,000 milee. The 
general reenlt whioh ia reeohed is that the dialoclrtione per mile per yeu, 
on the ouaetlinea oonsidered, which may be taken an having on the 
average a aharnoter similar to that of the amst-linen of the mid, ue 
represented by the number 0.0023, that ie to nay, there is on the a- 
one dielocation for every 434 milen per year. If we inomme thin 
number to 500 milee, and remember the charnotar of the moods and 
that of the faata to which they refer, although we have attributd oU 
the interruptions to eulmarine change, we are inclined to the opinion 
that the estimate ia not too great. Thie being grented, then, .e there 
are about 156,000 miles of coast-line in the world, if the mame weire 
surrounded by loops of cablee, although each eeotion might be laid in 

The rrlbr, whom addrers h Shide Hill H o w  Newport, LW.. Englad, d 
be g ld  to receive any information renpeoting the day, how, and probable a.amr of 
fsilare, wnneoted with die-intemption. 





linea on traots whioh are comparatively small, indimtea that beneath 
the eea the growth by aedimentation ie greater per unit area than the 
eimilarly estimated 1088 is by denudation on the land. Thie rapid snb- 
marine growth, largely under the influence of gravity, but modified by 
hydrodynamio &ion, leade to the building up of eteep contoare, the 
etability of which may be deetroyed by the ehaking of an earthquake, 
the eeocrpe of water from submarine springs, the ohange in direotim or 
intensity of an ocean ounent, or by other oaneas whioh have been 
enumerated. That submarine landslides of great magnitude have had a 
real erietenoe ie proved for certain l d i t i e a  by the fact that after an 
intervalof a few yeare very great differenoes in depth of water ham been 
found at the eame plaoe, w h i t  audden change8 in depth have taken 
plwe at the time of end near to the origin of submarine earthquakes 
(eee p. 272). Large ooean wave8 aneooompanied by volcsnio action indi- 
cate that there have bwn very great and andden dieplacementn of materia& 
beneath the ocean. The most important evidenoe of sub-ooeurio obrnge 
ia, however, to be found amongat the amhivca of the ab le  enginem. The 
=tea ohanen for mblee are oarefully eeleoted es being thorn where inter- 
ruption~ are least likely to ooonr, and yet, M it h been shown, wmething 
which ia often of the nature of a wbmarine landelip tdm p h  and 
some milee of cable may be buried. Here we seem to have proof poeitive, 
eepecially along the submerged continental plateaus, of sudden eub- 
oueenio dialooation. Because theae ohsages are freqnent, it is rrwreaneble 
to euppcxe t h t  aedimentation and eroeion, and other cansee which led 
up to the critical wnditiona, are geologically rapid. 

Briefly, the foregoing notes and faota indicate that beneath the 
ooeane certain important geologioal ohangee ere more rapid than they 
are upon land, whilst new eourcee from which information reapeoting 
them changen may be obtained am pointed out to the student of 
dynamid geology. 

The more important of theee aonmee are the experiencee of the 
oable engineer and the moor& of seismographs, whioh are areneitive to 
nnfelt movements. When a number of theae inetruments have been 
eetablished m u d  the world, on the bordm of great oaeana, and on 
ooeanio islanda, i t  is di5mlt to overestimate the practioal and mimtifi0 
d t a  whioh wil l  follow. 

The greater number of rewrde, as it h~ been shown, would refar to 
d i i b a n o e a  whioh originated beneath the eea Fmm the timee at 
whioh earth-wavea arrived at diffemnt stations, M, for emmple, on the 
two eidee of the Atlantic, it would be poseible to loaalite their origin., 
and in time districts would be indicated whioh i t  would be 4 for 
tho88 wbo b y  oablee to avoid. Work of this nature has, by means of 
ordinary eeismographe, been partially accomplished for Japan. and t h e  
eeismio map of that country (me Seism. Jar., vol. iv.) show that eab- 
oceanio dieturbances originating near to the eoas: are herded in groups. 



Bhoald a me-Pacifio oable be landed in that oountry, to effeat t h i  
through the middle of one of theme gronps wonld be inviting ita 
d ~ a t i o n .  

If we had the mee& of knowing that when an interruption occnrred 
in a a b l e  at the aeme time an unfelt euthqn8ke h d  been reoorded, 
we ehodd then be in a position to attribute the fault to its proper 
c%um. The praotioally simultaneous failure of three Atlantio cables in 
1884 led to the hypothesis that they had been broken by the grapnels 
of a repsiring v d  ; fortunately for the owners of this veesel, i t  oould 
not be nubetantiated. 

From the Ekct&ian of Augnet 20 and Ootober 12, 1888, we learn 
that the simultaneous intmrnption of the two oablem conneoting Java 
and Australia in 1888 out off the latter from the outaide world for 
nineteen &ye, and gave a pretext for celling out the military end naval 
m e a  to meet the oontingency of war hatring broken out. In 1890 
three ablee were dmnltaneonely broken, and telepphio oommuniostion 
with Auntnlia rise cat off for nine dep. On them occaeiona, had thew 
been eetabliahed in Anstrelia a proper imtrnment for recording unfelt 
movements of the ground, it is extremely likely that the ocrm of the 
interruption wonld have been reoognid aa due to h m i o  d o n ,  end 
the fesr of war and the probable acoompenying commeroiel paralysis 
mmld have been averted. Other dired benefitu, whioh have already 
beem derived from the reoorda of instmmenta such ae it ie here propoeed 
to eetoblieh round the world, are tht they enable as to extend, oorreat, 
and even to olret doubt upon oertain ohwee of telegraphio information 
publiebed in our newepapere. 

hte in June last year we learned from our newppere that a great 
dirsster had taken plaoe in North Japan, and that nearly 30,000 
people had lost their liver Seismograms taken in the Isle of Wight 
not only indioated how many maxima of motion had taken plaae, but 
showed that there had been an error in tranemieeion of two days, the 
ab t rophe  having taken p h  on the evening of June 16, no that all 
who were to remh the stricken dietriot after that date were in eefety. 

On August 31 of the eeme year, the Isle of Wight reoorde showed 
that a dinturbenc~ dmilar to that whioh had oocarred in Japan had 
taken plcce. On accollnt of thia eimilarity, i t  waa stated that we ahould 
probably hear of a grent amthqnshe having taken pleoe in or near that 
muntry on the above dste at 6.7 p.m. Four weeke later this waa 
veiri6ed by mail. Another instance oconrred some weeke later, when 
ow newapspere announced that a great earthquake had taken place end 
w v d  thonaand live8 had been lost in Kobe. No doubt those who hod 
frienb end property in that oity were filled with anxiety. On thie 
4 0 1 1  the M e  of Wight instmmenta were still indioating that nothing 
of the magnitude dasoribed could have ooourred. Later it wae disoovered 
that the telegram wae devoid of all foundation. 



If  we next turn  to the scientific aapect.of the propoeed inveetigationg, 
we a t  once recognize the  importance of the reenlta whioh it ie hoped may 
be obtained for the  hydrographer and the  student of physical geography 
and geology. 

The greatest r d t  which it is hoped may be achieved is  to acourately 
determine the  rate a t  whioh earthquake motion ie propagated over long 
dietancee. I n  some instances t h e  ratem whioh have already been 
determined are eo high, reaching 12 and more Kilometree per second, 
t ha t  the  supposition ie, that motion aoea not simply go round oar  Errrth, 
bu t  tha t  it goes through the  same, and if this is so, then a determination 
of $hem rat- of transit will throw new light upon t h e  effective rigidity 
of our planet. 

Tha t  these snggestione have been well considered is testified by the, 
h u e  of the  following oiroular, oopies of which have already been 
forwarded to oertain ohmtries by t h e  Foreign Office :- 

SEISMOLOGICAL INVESTIGATION. 
COYYFEE A P P O I N ~ P E D  BY THE Bmrsa  AWOCIATIO~. - ' 

Lord Kelvin, F.A~. Prof. J. .A. Ewing, F ~ S ;  . 
Prof. W. Q. Adama, F.R.B. Prof. C. G. Knott. 
Dr. J. T. Bottomley, F.E.B. Prof. A. G. Lebour. 
Sir F. J. Bramwell, Bt., F.AS. Prof. R. Meldola, F.B.S. 

Prof. Q. H. Darwin, r.a.8. Prof. J. Milne, F.E.~, Secretary. 
Mr. Home Darwin. Prof. J. Perry, RRB. 

Major L. Darwin. Prof. J. H. Poynting, F.B.E. 

Dr. C. Da&n, Secretary. Dr. Isaac Roberts, F.B.S. 

Mr. G. F. Deacon. Mr. (3. J. Symonda, F . B ~ . ,  Chairman. 

BRITISH B880CIATION FOR THE ADVANCEMENT OF SCIENCE. 
Burlington House, . . 

London, W. 
,1897. 

SIB, 
I t  has been esbbliihed that the movements resulting from a l&e earth- 

q d e  originating in any one portion of our globe -, with the aid of suitable 
instruments, be recorded at any other portion of the m e ;  th&, the Seimno- 
logical Investigation Committee of the Britieh deeooiation are deeirone of your 
coopemtion in an endeavour to extend and eystemstim the ~bmmtiqn of euch 
diaturbancea 

Simihr instruments should be ueed at all stations ; and the one recommended 
by this Committee se being simple to work, and one that fumiehes reiultt~ 
sufficiently rocnrate for the main objects in view, is indicated in the sccomplrnying 
report.' 

The report referred to w i l l  be fob3 in'the 'Beporbof the Britieh Aaowiation for 
1896,' pp. 180-251. There is a . b b h  of the h h m e n t  on p. 187, and an example of 
a record on p 229. 



We desire to know whether you .re disposed to~purchase, snd mske observations 
ritb, one of t h e  instruments, the coat of which, including photographic msterial 
to hat one year, pcLed for shipment, ie about £50. should you .reply in the 
&rmative, we shall be p l e a d  to ursnge with s competent maker for the con- 
sknctiw of an inalrument for yon, and to fumieh instructions respecting inatallation 
d working. In  camn an instrument be eatabliahed a t  your obeervatory, we ehould 
rsL that notes of disturbanw having an earthquake character be sent to us for 
1~11yllir and comparison with the records from other stationa From time to time 
the mmlh of these exsminations would be forwarded to your obeervatory. 

The firet object we have in view ie to determine the velocity with which motion 
M propagated round or poesibly thwugh our Earth. To attain this, d l  that we 
require from s given station are tbe times a t  which various phases of motion are 
d e d ;  for which purpose, for the present a t  least., we consider an instrument 
mrding a single component of horizontal motion to be sufficient. Other result. 
nbiib dy be obtained from the pro& obeervationa are numerow. 

The foci of submarine dirtnrhncea, snch, for example, u those which from time 
b time have interfered with telegraph cables, may possibly be determined, and new 
l i t  thrown upon changes taking place in  ooean beda 

The recorda throw light upon certain claeree of disturhnces now and then, 
noted in magnetometers and other instruments euecsptlble to alight movements, 
rbidst local changes of level, some of which may have a diumsl character, may, 
wider certain conditione, become.apppnt. 

Trusting tbat yon will find it  pesible to cosperate in  thin endeavour to extend 
mlnar ledge  of the Earth on which we live, 

We remain, Sir, 
(On behalf of the Committee,) 

Your obedient servants. 
G.  J. SYYONB, C h a i n .  
C. D ~ v m q  Joint Honorary 
J. . M ~ K ,  ~aoretariea. 

It is requested that replies be a d d r e d  to- 
The 8eismological Committee, 

Britiah h i a t i o n ,  
Burlington H o w ,  

. London, W. 

wore the reeding of the pper, Admiral Sir W. J. L WEABTOX, Vice-President 
the chair), asid: Mr. Wine requirea no introduction from me, for he has read 

Ppm hin, before, and he bas a very important communication to make to ue to- 
%hf which I will now .ek him to read. 

After the d i n g  of the pper, the following diacuesion took p h  :- 
Sir ARCEXBALD GEIKIE : We have all listened with pleasure b this paper. "All 
led to Rome," and when I read the title, " Sub-oceanic Changes," I knew 
in Mr. Milne's plan of the world every road lead8 to the earthquake. I w.s 

thrdore, to find that snb-oceanic changes were largely of a seismic kind. 
I b e  listened with great interest to all that he haa mid to us with re-oprd to the 
fb bs bm been able to obtain from the cable oompaniea I think that is really 
the imporht part of the paper. We know ao little of what taken place in the 

prte of tbe ocean, and only by direct experiment can we obtain the neces- 
i n k t i o n .  The experiments wr ied  on by the cable compsnia reveal that 

' K d  m y  changee from time to time take place. There is one misspprehecsion 
No. IIL-SEPTEMBER, 1891.1 u 
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which I dare nay the ruthor did not mean to convey, viz. that earthquakes nre 
mainly submarine, and belong more to  the ocean than the land. I don't think 
that is quite the case, even on hi own showing. He told ur tbat the continents 
Begin a t  the bottom of the continental slopes, and that about the bottom of these 
dopea cruthquakes chiefly tske their r i m  We have long known that the margins 
of the continenta are critical l i e n ;  that geological changes have been apt to take 
place then, more frequently and with greater vigour than elsewhere. Britain, for 
instance, lies on the margin of the Euwpean continent, and I euppoee there is no 
area of the name site on the face of the globe which contains within it  w marvellous 
a record of volcanic action. Gtoing brck from comperatively recent to the moet 
remote geological time4 the borderland of the continent seems to have been always 
the moat eensitive tract, and it  is there that volcanoe~ and earthquala have beem 
most apt to occur. When Mr. Xilne speab about earthquakee being more under 
the aecr than on the land, I would modify tbat statement by mying tbat, while 
earthquakes undoubtedly originate under the sea, they nevertheles belong to the 
great continental upliftr on the face of the globe rather than to the eea-bottom. 
The buttoms of the great oceans are compamtively quiet, undisturbed regions, 
except along the lines where rubmarine ridges occur, and where probably volcanic 
upemtiom are a t  work. Then M to anotber point which the author p a e d  rapidly 
over-the depoeits worn off the f.oe of the land and laid down on the sea-bottom. 
He spoke of mme experiments with an aquarium, by dropping b e  nand from 
u point into the water, and eo building up con- Now, I imagine that when a 
river or d e e  of rivere enten the eea, the material tramported from the land ia 
not thrown down in cones, but spreads out pretty eveuly over the aea floor. I f  
jou take a wide view of the subject, and make a saction acrore the submarine 
continental plateau to the great ocean floor beyond, you will find that instead of 
conee, sheeta of sediment, sloping mom or l e ~ s  gradually from the edge of the land, 
are spread out towsrda the dwper water. I t  may be that from time to time ocean 
currents diitnrb thii d i m e n t .  We do nut know very much about what ocsrrn 
curreqta do at  any great deptb. This is a point on which the cable compnies  
may be able to throw some light. That there may be a good deal of burying and 
c M o g  of cablee by material heaped on them is probable; Mr. Buc&nan h~ 
remarked that submarine cables may quietly subeide in soft ooze, which, accumu- 
lating over them, may caw such a strain on them when they are pulled up M to 
make them actually break. That the cablee may bresk by fretting against steep 
dopee of rock of broken and irregular contours, I think highly probable; that  thin 
takes place from time to time along the aecrward face0 of continenta ~ e m a  exceed- 
ingly likely. I should like to separate the actual observations which tL author  
hoe bmught before uu from the speculatione he h~ founded upon them. All Mr. 
Milne'r rpeculatione are suggestive. You may not perhapa concnr with him in 
every point, but you cannot help feeling that the observations and speculations are 
thoee of an observant and thoughtful man. They make you think anew about  
what you suppoead you knew quite well, and, by putting things in another light, 
open yonr eyea, and make your mind more ready to receive the fresh information 
he given you. 

Prof. P-I: I should have preferred to hear what Mr. Gray haa to m y  ; 
indeed, I have nothing to nay on the subject, except that perhape, if Sir Amhibad 
Geikie would think that Mr. Milne was only imitating in  a little bowl or aquarium 
what occurs in the huge ocean, he will we that the little slope of nand Prof. 
Milne formed may not be eo very d i ~ i m i l u  from the bank formed in tbe ooean. 
Prof. Milne h.a, a t  two or three lecture8 where I have heard him, speaking of  
mimic phenoaenq attractad my attention and tried to attract the attention of the 
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rndienee to the d u l n e m  of hit survey. At one time he told u s - - 4  I know 
it in quite tme-that thaw obsarvatiom he made during eo many yeors have given 
much u d u l  information M to how to build houeea in an earthquake country. 
Another time he told us another use of t h w  ob3ervationa Tenight he hm been 
tslliPg na about deepaea cables, and with regard to thew, I would submit, with all 
&&rence to 8ir Archibald Geikie, that Prof. Mihe's idea M to their fracture ie 
surely a reawnable one. When we have three ublm many milee apart, of difierent 
rgeu, breaking at the name time, it is very unlikely that their fracture con b e  
besn due to their gradual sinking in ooze. In the d u l n e e e  of seismic observation 
in bmbuilding and cable-laying, I am M much a believer M Prof. M i i  an 
mt any of his hearera to be, and I grant that he appeals in the right way to a 
pop* audience, bat it reem to me that hi information is of enormously -tar 
d n e  than he h a  yet stated. 

We live upon a huge object, 8000 miles thick, and we have a mall  amount of 
kuouldge about i b  mere &in, nay 2 miles of its thickneas. Lord Kelvin tdle um 
that it m u t  be very rigid and yet very hot ineide; geologieh t h i i  it m u t  be 
liquid; men who etudy magnetinm nay that they arein a state of perpetual ignorant 
wonder about the Earth's inside ; we all know that, whatever be the state of the 
matter inride, it must be qnite different from that of all stuff known to ua. Now. 
&e*s experiments and obeervatiom have not gone very far M yet, but so far 
they have gone they show that they can reveal to us nome of the Earth's eeoretr 
It h very wonderfnl that when he eees a record of a distant earthquake, he can tell 
whethes the motion hen travelled 7000 milw or only 1000 miles; in the fimt cam 
the motion being preceded by longcontinued tremors, in the latter by treman 
k i n g  only ten minutea What is the meaning of the enormous velocity of t.ham 
tramors? 17 kilometma per recond ! No known property of rock suggesb to ns a 
velocity more thrn fifth of thir These meneagee of hi have come, not along tho 
mrka, but through the body of the Earth ; properly okrved and atudied, they 
wi l l  surely give ue information which we at pragent see no other means of getting. 
Prof. Y i e  aeke for a seismic survey of the Euth ; that t h w  -es which ur~ 
always b e i i  sent ball  be recorded a t  a number of p h  sdliciently far apart. AJ 
r member of the Kew Committee, I gave my voice for the pntting up of an inetru- 
ment mu London, and thin is now being done. I wiah M s p d  to Prof. Milne in 
every effort he makes to induce people to establish receiving-inekumenta all over 
the world. If  people need to be bribed, if these stations cannot be established 
d m  they are likely to be usehl to builders and telegraph people, by all means 
br PI hear about earthquake-proof walls and railway bridgee and cablee; but I 
venture to tell t b i  audience that the matter in one of very much grater impor- 
tance-it c o m  not merely our material well-being, but our knowledge of the 
m e h  of nature. 

&. ~ T T ~ W  H. QBAY: I have very little to add to what we have heard t+ 
night from Prof. Milne. I am sure it is a m a t  interesting subject. Then, am 
many wful  poinb in the80 obaervatione whioh Prof. Wine laid before you, 
which more o o n m  telegraph compeniee than thore interested in establishing 
aeidc d m .  Prof. Wine pointed out that A u e t d i  might have known that 
the able8 were broken by earth-movements if they had stationa for o k v h g  
&em, k t a d  of doing en they did--call out the troop, put s h i p  into wmmkion, 
send men to the fortq and generally disturb the whole course of peaceful commerce. 
He again pointad out in J a p n  and its vicinity plrces where it ie unsafe to I r y  
a able, and places where it is unsafe to lend a cable; I nnderataud that at the 
pracnt time the American Government, or eome of the people, are laying a cable 
from 9m Frmcieco to Hawaii and J a w ,  and there is no doubt that the result of 

u 2 
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these obnervations will be of the greatest a d t a n c a  and help to those engaged in 
that work. I don't know that I can any anything on the mbject of the c a m  of 
earthqnalrea, M i t  ia rather wide of the matter before the meeting. I t  haa occurred 
to me that the percolation of water through aome of the strata, and its reaching shale 
or aome stratified body which abmrbs the moisture, would c a w  a swelling of this 
particular stratum, and doubtless that would move the ovqlying rock. This m s  
rather a small cause form large an effect, but one remembers the way in which the 
gronite was broken up in the quarries at  Assunn. There is one block half hewn 
from the quarry, about 100 feet long, where they have dug small holes in a line in 
the granite, and in these they put w e d p  of mft wood. Water waa then allowed 
to run in a mal l  channel, and the swelling of the wood parted the gnurite, although 
i t  seems an impodhle thing to happen. Themfore I think the swelling of the 
at& due to the percolation of water is of importance, beanae very great t&on 
being established in the overlying rocks, when the point of elanticity is reached, the 
rocks suddenlp crack, and create those movements Mr. Wine haa spoken of. I can 
only my that I nm very glad to have listened to thin papar. I t  thrown a great 
deal of light on the cauaes of things of which we know very little, and all interested 
in  submarine cables will be much indebted to Prof. Milne for the light, new in many 
pointq which he has thrown on the subject. 

Mr. R. KAYE QBAY : I am afmid I cannot say very much. on the registration 
of earth-movements, or how far these are responsible for the intsrruptions of sub- 
marine telegraph cables which lie parallel to shore-lines and a m  continental 
dopea. Having considerable experience in cable matters, I can, however, confirm 
ev& word prof. Miine has mid M to the continual interruptions of lines laid under 
these conditions, and can aleo bear witnesa that theee interruptions are a l m ~ a t  
always duo to ~ubmarine landslip. Whether thew lrndslip are caused by emrth- 
tremore, geologists are better able to judge than I ;  but m y  one can understand 
that accumulating slopes of mud or mnd must gravitate to the lowest level, and 
that a t  certain stages in the aocumulation, a etate'of critical stability ie created, 
which earth-tremors may easily disturb. 

I must, on behalf of certain cable companies, thank Prof. Milne for the great 
care with which he treate questions that are of firat importence to us, and for t h e  
enormous labour which he h~ expended in compiling evidence in support of his 
theories. Hie work is very usefd to the proprietors of cable property, and con- 
eequently to the whole world. What the world would be to-day without submarine 
telegraphic wmmunicatioxt-America cut off from Europe., and our ooloniea cu t  off 
from us-is something too terrible to consider, and if any man advances 
evidence as to the c a w s  which bring about their interruptionr, and thue pah 
into the hands of the engineers the power of reducing them, he earns 
gratitude, If Prof. Milne and other ~ c i e n t i b  men are working in that direction, 
it  is surely little to ank the public to a d s t  in establishing the seiemic o h m -  
torieu which he has ao much at  heart. So far an I can influence matbre, 1.- 

. be glad to give him any help that lies in  my power. 
Admiral WBARTON: Prof. Mine has broken such comparatively new ground 

and covered ao much that he certainly bar given all of u3 much food for r e k t i o n .  
I t  is extremely difficult to sum up in any way what he han put before us, and m&e 
any remarks, except brief ones. The subject of sob-oceanic changes is extremely 
interesting to me, and I don't think I have ever listened to a paper which has 
suggested more to me than Prof. Milnds. He would not profess himself, I am sure. 
to soy that he hss proved all the propositions he hsa put before us, hut a i th  reg& 
to the moat interesting oce, the most patent thing ia that some earthquakes ue 
oaused by the sudden dipping down of steep submarine slops. That would ba an 
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extremely intereeting thing to follow np. He hes given us the cue, and no doubt 
attention wil l  be called to that, and at a future time we shall eee whether Mr. Milne's 
theorim are true or not. No doubt there are a great many s l ip  under the sea, but 
I am a little bit doubtful about some of hir evidence as to the actual dopes. I am 
nthsr more struck by hh raggedtion-which is not ahlutely new, thongh he h a  
put it in a new way to me--d the W n g  out of submarine rpringo, and a great 
m r n ~  telegraph engineers have very rtrong id- on the subject of theee springr 
=wing the cableei to be broken by moving the material along the bottom of the sea 
I hove never thought that poeeible to any exbnt whm cables am broken and found 
hbd,  and think i t  more probsble that the csbles are broken by the dipping of 
mrbri.l, M Mr. Milne ruggoofa I un inolined to think that undermining by r u b  
mvine sprhga io M likely to be a fertile souroo of dipping ea earthquakes. I have 
hd the dvanbge of d u l l y  red'ig the paper whioh he han summuised to-night, 
md he mentions submrvine sprbgo M another cause of sub-oceenia h g a  

If he succeeds in getting a wfficient number of instrumenb eatabliohed in 
diflnmt parto of the world, on which shocks and tremors can be recorded, there 
dl be more opportunitk of finding out whether certain breaks of cable are olruwd 
bg artbqunke, or in some other way. A great many of these brecrly an ir well 
h b telegraph engineem, occur a t  cerWn times of the year, which rather 
points to m e  such oource M rubmuine @ago in- of earthquakes All them 
thine us complicated. 

You will, I un sure, all join with me in thsnkig Prof. Mihe for the moot 
inheating and humorous lecture he h.e given to-night. 

PHYSIOGRAPHICAL FEATURES OF THE NYASA AND 
TANGANYIKA DISTRICTS OF CENTRAL AF'RICA.* 

By J. E. 8. MOOR& kB0.8. 

Tap following in a r C d  of the topographical notes which I col- 
hotd wncerning the  ohanacter of the  wnntry  travereed during a 
recent journey t o  Lake Tanganyika wid t he  Zambeai river and Lake 
N p n  The i~lrormation wae gathered i n  order to obtain the  kind of 
gnsp of the p h p i o g r a p h i d  ohanactem of the  country surrounding and 
~ t i n g  the  two great lakea, whioh would be u m f d  in  comprehending 
the e p d  zoological problems I had i n  hand. It may be said, at the 
outset, that there exbta a grest deal of misconception wnoerning the 
phyaiogrrphid oha ra~ te re~  not only of the  " far interior," but  a h  of 
m y  repecb of the  country whioh lies east and west of the  Shire river, 
and whioh constitaten the southern threequarters of the environment of 
kLe Nysse  The  aenumption seems to have been implicitly. if  not  
srplieitly, made that thin luke, bemuse it is long, narrow, and deep, 
oms its origin to the  formation of the  great series of rift-valleys whioh 

wch a conepionone feature of the  country further north. But  a very 
little acqoaintanoe with the  shores east and weet, and of the  adjacent 
oaantry to the  m t h ,  is sd io ien t  to  show that  the chengee in  the  level 
of the land whioh have enabled Nysea to stand where it is now, 1500 

* Map, p. 3.18. 
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feet above the had nothing to do with a rift;  in fact, when one 
hee reached the foot of Yorumbala, facing the Shire river, a oountry 
hee been entered whioh ie typical of by far tbe greeter part, not only 
of the Nyaaa dintricta, but of the region known as the Shire highlandn 
h. Here the country ia compoeed of more or lem lofty granitic massee, 
the exes of which run approximately north and south, but which divari- 
oate from one another end enclose wide areaa of land, which are now filled 
with modern alluvium, and form the exteneive malarial fiats or dambon 
which are the chief features of the country to-day. I n  fwt, except for 
narrow rocky eminenoes visible in all directione, the whole region is 
comped  of a sucoeeeion of swampy plaina a t  different levela and of 
widely d ierent  areas, many of whioh have undoubtedly a t  one time 
been oovewd with water, but are now more or leee completely filled 
up with the decomposed granite and gneiee annually ewept down into 
them from the hilla by the prolonged tropical rein. 

From the Kirk range and the higher portion of the Angoni country 
on the week to the lofty mountains behind Lake Shirwa on the eeet, the 
whole country, as one moves northward towards Nyeee, ia seen, on exmi- 
nation gf different portions of it, to be made up in this eimple way of 
sncoeeaive modern flab and anoient mountain ranges, entirely wmpoeed 
of gneias and granite, and this neoeaserily renden, the whole distriot, 
geologically speaking, without a history. 

On ascending from the great Zambeei end Shire river-beds n-r 
Katunga, end paeeing northward ~oross the mountaine through the new 
Blantyre settlement, one reaohes a plain wbich descends slowly t o d  
the 6884 and stretohee between the Zomba mountains on the north 
the still greater beighta of Ylanje on the mtb. The emtern extremity 
of this plain is occupied by the immense reed swamps and foul open d t  
water of Lake Bhirwe, and it terminates still further to the esst in the 
unknown mountainona dietrich aouth of the Lnjenda river, which flo* 
east and north towards the northern boundaq of the province of 
Mozambique. The horrible nature of the m t r y  round Lake Shim8 
is almost indeecribable, but every objeotioneble feature of a t ropid  
quagmire seems to bave beoome acoentuated about its d i e d .  ewe lkng  
h o w ,  and the orowda of cranee, flamingoes, end soreaming water- 
birds, whioh jostle one another for room among the reeds, only add 
to the peculiarly depreeeing nature of the scene. Above the ear- 
of this detestable lake. whioh is always blurred by a mirage effeot (tb.t 
seem to be related to the miasmatic stench lying over its surfece, end 
whioh one oan escape by standing up in a canoe), thew are two con- 
spicuoue ielsnds exactly similar in struoture to the granite kopjm 
whioh rise above the surfeoe of the plain near the lake. 

TO the north of the Zomba mountaim the Shirwa plain bends weet 
and north, end in the latter direction, as Mr. Hetberwick showed some 
time ago, the surface of the lake is little more than 60 feet below the 
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top of the watershed, whioh n l o p  down the coaree of the Lugends 
river to the e a ~ t  d. Westward the plain extends round the mom- 
bina north of Zomba, and is in reality only separated by a very 
elightly elevated tract of foreat from the wide extent of marah which 
~Lirts tbe eastern shore of Lake Pamalombe. 

Like Shirwa, Pamalombe forms the nmbilious of another great plain. 
which ia bounded on the eaat by the wedam frce of the Shire highlands. 
and on the weat by the Kirk range and its northern extensione, while it 
h ahnt in and terminated towards the south by an elemted ridge, 
through a gap in which the Shire river finds its way to the lower plains, 
down the Mumhieon cntaracta. To the north, this plain ia really 
continom with the great alluvial flat surrounding the southern 
ahores of Lake Nyase. Thus it will be seen that beyond the aonthern 
extremity of Nyaee there exista t d a y  a series of greet alluvial flata 
whioh an, approximately of the same height, and throughout their entire 
extent theae fiats show abundant evidence of having been covered at 
me time, or a suoceaaion of tima, with water. There are many places 
in whioh the dry mud and sandy clay which form the soil contain the 
remains of Melank and Viv ip~r~e  now living in Shirwa and Nysea. 

Unf'ortunately. I wm not able to make obeervatione on the plain 
betwecm Lnken Shim and P d o m b e ,  and ooneequently am ignorant of 
ita height, but if i t  ia not higher than the top of the waterehed north of 
Wirw4 an alevation in the water of N p a  sufficient to cover thia traot 
would not only connect Shirwa with Nyssrr, but would cover a great 
p u t  of the Mlanje plain, and the whole of the flata e ~ e t  and west of 
P d o m b e .  ae well aa tbose about Fort Johndon south of Lake Nyeee. 
It would, in faot, extend Nyaaa enormously to the ronth; but such an 
extenmon is now impoesible, owing to the level of the outlet of the 
Shim river at the Mnrchison falls being what i t  is. Thie ootlet, how- 
ever, is lower than i t  was once, owing to tbe emsion and cutting down 
of the river-bed by tbe rains. I shall return to thie again. 

The depreeaion in whioh Nyaaa lies is divided towarde tbe south 
into two great arms, one of which to the east is, aa I have a id ,  
geogrsphically continuous with the Mlanji, Shirwa, and Yamalombe 
plains ; while the other terminates more abruptly in the mountains 
near Manganga's. The lofty neck which separates these two branches 
of the lake is a ragged continuation of the branch of the Kirk range 
whiah fama Pamalombe to tbe west, and is terminated to the north in 
the wild mountain headland above the site of the old Livingatonin 
Yieaion. Like the high mountain meeeee whioh flank the lakeeast and 
west, thin tongue is oompoeed almost entirely of granite and granitoid 
~04 and the lake lies thne, towards ita southern extremity, in a seriea 
of deep valleys (eee Fig. 1). similar in all geologioal aspects to those 
e n ~ t e ~  in the Shire highlands. There is nothing suggestive of 
grest faults or the formation of rift-valleys, and what is true of the 
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eouthern moiety of the lake ie a h  true of the middle and as far oe 
the commencement of the upper thira of the lake'e extent. 

From Rifu, where the two eouthern arme unite, the mountain rangee 
which flank t.he lake eabt and west gradually increase in height and 
grandeur until ther prodaoe the eublime eoenery abolit Nkat. bay. 
Beyond this, however, there ie a endden change. Voyaging up the lake 
as I did along the weet coaet, one becomee aware of a mountain mass 
projeoting beyond the general coast-line, the oontour of whioh ia totally 

nr.. 1 . - s m x o ~  T e n o c o n  mr: TWO mtrmus ABYB OY NPANA: a, a, QBANITE 
AND ONEIm. 

unlike that of any pmviouely men. Here, inatead of the jagged p m a e  
or meeeive fonn of the gneise and granite mountaim, one mea the ter- 
raoed outline of a lofty etratified acerp, whioh, on approd ing  n-r, 
is eeen to be part of u V-shaped matw of e h t i f i d  rock, errndmohed i n  
between the gneiee and granite rangee on either side. The top of thie 
maes forma the ~ummir of Mount Waller, the enrfaoe of whioh is 
approximately flat; but the whole of the strata hw a alight dip 

I . ,  - ,  _:.,., ,. . _. .... . . : . . . . . . . . . . .  - .  , :. .............. 

a 
PIG. %-TEE COAUT BOUND MOUgT WALLEB: 0, O N E W  MOUNTAIX8 TU TBE ROSTX 

AND BOUTR OF THE 8TBATlPIED M A W  OF MOUNT WALLEU, 8ANDSTOXm IN 
BETWEEN (b). 

the west, eo that the oreet of the e q  ie higher than the plain 
behind it. 

On the north and eouth this mano ie bounded by the gneias and 
granite mountnine, and tbe etratified material reets in what appeue tu 
be ite original position between the hille (Fig. 2). The moet oharaoterietic 
feature which this enowmion of w a r p  preeent to a epectator on the lake 
i n  a eerie8 of maasire red aandetone cliffe. Theee reet upon a conglome- 
rate b e ,  and this in turn is enpported upon a mass of granitoid materiel 
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and gn&. The ied sandetone, whioh ie about 800 feet thisk, ie covered 
by a d e ~  of fine yellow nandetonea. and is finally topped by a s@& 
of rhale, end thin ie prob.bly related to the diapleoed 4 (which has 
dredy been d e d b e d  by Stewart *) from a deep gorge in the south. The 
cnpoeed facim of red andstone are muoh contorted in pboee, -ally 
tonude the north, giving one the impreaeion that this twi~ting ha8 been 
p r o d u d  by the upthrusting of the igneons mateiial upon whioh they 
re&. The granitoid k m  upon whioh the whole series reAts ie vinible in 
pl.ca, jlut above the p-t water-level of the lake. Here the p a t  
atmti6ed' 013% rise to a height 2600 feet above the water'e edge, ahd 
tbeir northern extension stands e q d y  perpendionlar above a low 
neck of' land whioh stretohee out into the lake to the north. Thh 
neak is aim cornpod of etratibed material, but the elrrfoae mob them- 
does  are hew mmihr to the yellow nandetoneilr and shales of the top , 

aneet of the scarp of Mount Waller. Thns we have here, not only the 
exiden08 for the fimt time in the Nysse region of what are c h d y  
queoas depoeits, but dm the existen08 of a gigantio fault produoing the 
wries of impoeing amdotone OW whioh in this plaoe fkm the lake to 
the eaet. On rrecending Momit Waller in company with Lieut. Bhodw, 
we maw that the stratified muu, lying between the higher igneoas 
mges extended f u  inland from the lake-shores, neeming, indeed, to 
pue completely through the bold coaet rangee which fringe the lake, 
d I mbwquently came to the eame oonolnsion when viewing t h i ~  
region from a point on the greet N-yika platecru 7700 feet above the 
level d the ma, and between 20 and 30 milee to the north. 

Now, on d n g  the lake and looking to the eaat towards Amelia 
by. on the oppoeite ooset, it ie mrione to find the esme mt of feetures 
again repeeting themselveethe name etratified meeeee lying 
bebeen granitoid ranges, the name faults and scarps ; but this time 
they look the other way. Thue one encountere at this point on Ny-, 
for the firat time, all the appearance of a double euccdon of scerpe and 
mtervening lower land, or rather lake bottom, oharaoteristio of the 
eo-called rift-vallep further north. 

TO the north of Mount Waller, the euperfioial strata on the neck of 
I.nd whioh projeota out into the lake have the aame tilt aa the top of 
Mount Wdler, and are composed, M I have a id ,  of the eeme material 
the upper portion of the Mount Waller ncarpe ; and on thb neck there ere, 
a@ Mr. Swann pointed out to me, above thelowlying foreat neer the lake, 

canepiouons white hillocks. Them etand eome diatanoe back from 
the -ore, and have been h l y  denuded by rain, eta, into oli@ fm 
whih look in all direotiona The white material of whioh they 
-posed is a epeciw of limestone, and the strata have the same dip to 

P b i f i g 8  Qe4. &., roL iii. No. 5, p. 264. See a h  Dmmmond's deecription, 
' Tqioal Africa,' p. 187. 
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the weet aa the yellow sandstones and ahalee on whioh they atand. 
Them bede oontain foesilized remaina of the shells of the mollmaa now 
living in Nyaiia, and as their flat tops are nome 80 to 100 feet above the 
water-level, i t  ia pretty olear that they mnat have been oerried npwud 
through the operation of the same great uppush whioh raieed Mount 
W d e r  and the adjaoent country to ite preeent height. There is every 
indioation here that the formation of the rift haa been prodnoed by a 
orumpling and oonmquent upthrust of the igneona ham (whioh carries 
the stratified material) along two parallel linee, one of them being coin- 
cident with the hills behind Bandawe and Deep bay, and the other 
being really a oontinuation of the great Livingetone range on the other 
aide of tbe lake. It ir, moreover, clear that thie elevation mnat have 
gone on long after Lake Nyase had beoome 8 lake, aa it hea thrust up ab0 
what were once portions of its deep floor, eo that they are now exposed 
along the h u b  of this elevated oonntry ee the white meeees I have 
jnat deeoribed ; and, laatly, aa these bede oontain the remains of mollnaca 
identical with those now living in the lake, it is obvious that the 
faulting whioh produoed Mount Waller must have ocourred at what h, 
geologioally speaking, no very remote period of time. 

This bringa ua to a question whioh waa alwpys before me while 
journeying round Nyaee, ae to whether them changes of level of the 
coaata are still going on, for one of the moat marked features of the 
shores all round the lake ere the widely different levels at whioh 
the water ha8 stood at different times. The above examplee of c o l d  
earth-movemeate in comparatively recent geological periods lead 
naturally to the queetione, &at, whether the apparent changes in the 
water-level have been, or are in any way conneoted with such 
movemente; and, lastly, whether woh ohanges in the relative heightu 
of the country are still in progresa. It wee not, however, until I 
reached Karonga, nome 40 milee north of Deep bay, that I dimovered 
indieputable evidenoe of localized change of level in the coast-line 
of the lake. The flat eendy beach of this part of the lake is continned 
am a great marsby plain, which extends for many miles north, and 
whioh has at some time been covered by an extension of the lake iteelf. 
This extension of the lake must have reached to, or near, the semi- 
oircle of hills which bound the plain on the east, weat, and north. 
Now there are, in almost every part of Nyaaa, evidence0 of at h a t  
three encoessive beach= The firat of these is 4 or Ci feet above 
the preeent wet-eeaaon water-level; the next some 10 or 12 feet above 
this, forming a beach which is almost always cavered by enormoua 
baobab treee. For the sake of clearneee, therefore, I shall speek of 
this ae the baobab beech. Leetly, there are in eome places dietinat 
traces of a third shore 30 or 40 feet above the baobab k h .  On the 
sandy flat at the north end of the lake, the baobab beach ie naturally 
not so easy to trace, as the eand and dust of whioh the plain im 
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oompod baa Been hlown into the low place6 and partially fill8 them 
up, together with the rank tropical vegetation whioh springe up an 
ouch plainn whenewer there ia sufficient moieture for it to live. Rut 
there are here in some pleoee tracee of the baobeb beaoh having 
existed 400 or 600 yards back from the present lakeshore. 

About hdf a mile east of Karonga, where the Kambwi river entern 
the lake, there are some low sand. bluffs forming soft cli& abont 10 
feet high ; and at one point, where they are moet oonepimooe, I found 
the ecmd to be underlain by a mam of clayey material, whioh oontaine 
the remains of an old plain oovered by forest trees, the fragmentaq 
remeins of which are now quite blackened, and buried in thia olay. 
The d a y  dips east and west, and, after a couple of hundred feet, ie 
lost a t  both ends below the water-level of the lake. Thus we have 
here a foreat which mnst have existed not only before the baobab 
b e d  some 20 to 25 feet above it, but before the mnoh higher 
third water-level. Either, therefore, thia foreet mnst have been 
lowerad before them two beaohee were formed, or Nyua munt once 
b v e  stood a great deal lower than i t  doer even a t  the present day. 
Tbere ie, however, direct evidence of local change of level ne8r t b h  
place, whiah ia going on at the preaent time. Not more than 2 miles 
west of the clay, Dr. Cross took me to a spot where are to be BBB~,  abont 
50 fmt out in the water of the lake, some trees standing in their 
original poeitione, the trunlrn of which ere now covered to  the height 
of 5 or 6 feet; and these treee, the natives amwd us, were alive and 
d b l e  not many seesons kok ,  although the water of h'yaea h~ 
been persietently lower on the whole for several moceesive yeam We 
have, therefore, evidenoe of two kin& relating to the level of Nyeea- 
one aiTordod by old beaches, whioh are a general feature of the lake, and 
the other by tho exietenoe of elevatione and depreesians of l o d i d  
ueae. The latter phenomenon exhibits the sotion of foroce whioh have 
produced gigantic effeota in the past, and which are 8een, by the 
existence of the raised limestone bede near Mount Waller, to have been 
operating long affer Nyaea had beoome a lake; and they k atill in 
operation near Karonga a t  the present day. Thus it would appear 
that the great granitoid mountain ooree whioh form the lateral walb 
of the Nyam valley have been awentuated, if not produoed, by the 
aame enperficial ornmpling and upthrust whioh in apparent in so many 
parts of the Earth, and that thia localized elevation, where stratified 
material etretchw from ridge to ridge, haa given rise to the gigantio 
f d t s  eeen about Mount Waller. Further, owing to the parallel 
nature of thie ridging, parallel fanlte have been prodnoed on oppoeite 
aides of the lake, whereby the sandstone bede, reeting almost in their 
miginal position8 on the igneous oowe behind them, have been thrust 
up into the air, and stand now ae conepiououa soarpa facing one 
another on oppoeite eidee. I have laid streas on the apparent manner 
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of formation of this partioular strip of rift-valley, because it. ia not quite 
the Beme aa that aeoribed by Qregory and othere to the numerow 
strootures of the name kind further north. There ia no evidenoe, then, 
aoologiaal, geological, or, otherwise, to show that N p a  is a t  all of 
ancient origin; but i t  is older than the faults among the eandatone be& 
dong its ehoree, and this is a point of aome coneiderable interest, to 
which, when epecrking of the relation of Nyeea to Tanganyika, I shall 
immediately return. 

I t  has already been ~soertained that the extreme north of Nyaeo 
M bounded by a number of recent though extinct volcanio oonee, 
the former activity of whioh has produoed the floating pnmioe done  
often found about the northern shorn of. the lake. According to 
Joeeph Thomeon's* geologid sketoh-map, the oountry whioh thin 
voloanio material oovere is shown as extending far down the 
Livingstone range to the south. This ie not striotly aoonrate. The  

W. ~.-EEU~'ION OP COUNTBY W M  X4BONQA TO TOP OP PLATEAU, R O B T B - w :  
a. LAKX ; b, ALLUVIUM OF LAKICBHOBEJ ; C, TBIABBIO BED8 ; d, IlAXDSTOUE8 ARD 
~ 0 U ) M B B A ~  : C. QBARlTE AND OSEIBL 

volcanic material extends in reality but a little way beyond the 
extremo north of the leke, and moat, if not all, of the weetern aounter 
elopee of the Livingatone range show o etrnoture of mixed granitoid 
and gneies rooks, similar to those of the oountry further south. 

On leeving Karonga, en route for Tanganyilu, one peesee firat over the 
long alluvial plain which skirts the lake, end then up over some forat- 
olad hills, whioh form the outer rampert of the great interior plateau ; 
and it is on them lower epura of the higher mountains beyond thst the 
TriPeeic beds described by the late Mr. Henry Drummod t oaour. Thin 
stratified material lies on the flanks of the higher mountnine, in a series 
of be& with a high dip to the aonth-east t ~ ~ a r d e  the lake, and one oon- 
sequently pamee over their denuded extremities in reversed order, the 
upper being travereed first (we Fig. 3). Them bed& however, am not 
pl.oed direatly on the grenitio oores whioh h e  olear of all stratified 
material further inland, but rest on a great thiaknese of upturned sand- 
stone (Fig. s), similar in all respeots to the meeeive beds in the Mount 
Waller eeriea Theee red and yellow eandstonee m d  oonglomeratee ore 
awtinued up to the top of the plateau to the height of about 4MW) 

to 6000 feet; but they are here eeen to be broken through in dl 
-- . - . - - - - - - - 

'To the Central African Lakes and Beck.' 1881. t 'Tropical Africa.' 1888. 
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direatiom, by mPeeee of granitic material, which rise in pleoee to the 
height of fully 7000 feet. These gneiaa and granite manses spread 
oat from one another at  thia point of entry to the plateau into two 
lofty rages, one being continued in a north end the other in a south- 
westerly direction. The entire apace between them is filled by an 
elevated flat of immense extent, covered with forest, and sloping 
slightly away to the west. Thie plain b i e a  the Chambezi river, the 
hwdwatern of the Congo, and, es far ae I could ascertain, ia'everywhere 
composed of the sandstones and conglomerates described above. The 
average height of this plain is about 4500 feet, and i t  will be remembered 
that this ie about the height to whioh the flat top of .the Mount Waller 
distriot reached in the neighbourhood of Dcep bay. The plain is 
certainly extended to an immenee dietance west and south, and i t  is 
in the highest degree probable that the neck of elevated sandstone 
formation which crosaes the granitic'ranges in the locality of Deep bay 
ie continuone with this plain, round the so-called Nyika region, to the 
west, the lofty northern boundary of whioh ie visible ae the Konde 
mountsine from the point I have now reached. If this ia 80-and I have 
very little doubt of i t  myaelf-it will 'be seen that the great elevated 
sandstone plain ia really oontinued through the Mount Waller neck, 

the bottom of M e  Nyeee to Amelia bay, and there may be in 
conneotion with the 'mmilar formations which are known to exist 
further eaat toward8 the' coeet. Now, this eendetone plain is unbroken 
in its mntinuity weetward to Tanganjike, but 8 aucoession of rugged 
gneiee and granite mounteins break through i t  in a north-eaaterly 
direction all the way. On the other aide, that ia, on the eaat of this 
range, the sandatone formations are again encountered, and Mr. Bell 
informed me that a few miles eaet of Fife he raw lofty sandstone 
escarpments, which suggeet a reappearance of the rift about Mount 
W d e r  to the north of Lake Nyasa. In fact, travelling from Karonga 
on Nyaea in the direction of Lake Tanganyika, one ia nearly always 
on the weatern face of a more or leas broken-up range of hille, 
which gradually paea off the track to the east on nearing the country 
round the eouthern end of Tanganyika. While on these hilla, which 
are a continuation of the gneiaa and granite cores extending north- 
west from the Karonga plains, every point of vantage which renders 
a view to the west over the interminable forests possible, discloses 
the existence of an cqually interminable ~eriee of western plains 
which form the great Awemba country. These plaina slope every- 
where slightly to the west, and their lowest parta in that direotion 
am filled by the vest ewampe and open water of Lake Bangweolo. 
Beyond thie lake t.he plains are terminated by a broken mountainow 
country, continuous with the hille flanking the ehores of Lake Mwero, 
and about the nature and structure of which little or nothing ie known. 
Thin description of the country lying along and west of the route from 
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Karonga to the south end of Tanganyika will be seen to differ markedly 
from that given by Joseph Thomson in hie journey over what might 
appear at  first eight the same track; but this disagreement arieee, in 
part at  least, from Thomeon's route having been dong the top, if not 
on the eastern caunter-elope, of the broken mountail1 ranges running 
north-west, which I have just described. He therefore missed the 
eandstol~e p h i i s  to the weet through the greater part of hie route, but 
I em a t  a lose to noderetend how he can have come to the conclusion 
that schists, gneiss, and clay &tee extended over the country north 
of Mambwe, sinoe paesing from tbia point I found no such formation, 
but paeeed dmoet immediately from granite and gneise to the typical 
eendstone plains. ' 

On leaving the mountaina to the east a t  Mpanda, and passing notth- 
wept towards Tanganyika, the country is still compoeed of sandstone 
and conglomerates, but here they are much broken end thrown up and 
down into a rough forest country, the detaila of which i t  is exceedingly 
diffioult to understand. These irregalerities soon give place, after 
pessing Fwambo's village, to regular faulting, which extends north-west 
in the name general direotion aa the axieof Lake Tanganyika itself, and 
these faults in the high country are in reality the continuation or 
tailing out of the great Tanganyika ~eries. Still keeping on the 
elevated plain, but approaching Ta~ganyika from the eouth-west 
oorner above the little village of Mbete. the elevated crests of the 
great northern range are still occaeionally visible further and farther 
away to the north-east, until they seem to terminate that way in 
a mlitary mountain peak. The southern arm of Tanganyika, which 
liea between these hills and the foot of the plateau at  Mbete, in not, 
l~owever, visible until one stands on the cresta of the great mandstone 
cliffe whioh rise 2000 feet above its western shore. The sublime viewa 
from this and similar point6 along the western escarpment8 of the 
lake can be imagined from the c o l o d  magnitude of the physical 
features which compose the country around, but they are not repeated 
on the eastern shore. There the country riaea gradually from the 
water's edge, the shore being oovered with the broken fragments of 
the underlying sandstones, whioh have here the charactera of the 
upper layers along the western cliffs. The eaetern slopee are covered 
with the usual forest, and rise gradually towards that continuation 
of the north-west range which I have deeoribed. In fact, throughout 
the whole of the southern portion of the lake the country to the east 
of it appears, so to speak, to be piled upon this range. 

Northwards the lake widens out on its western side, into the grtat 
gulf known ae Cameron bay, and this gap is in reality oaused by one of 
s series of faults the long axes of whioh lie a t  right angles to the axis 
of the lake aa a whole. There is evidence of considerable outpouring of 
lava a t  Sumbu, the weatern extremity of t hh  gulf, and a little to the 
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rwth, along the lower ooum of the Lofn river, there ie the best 
example of a rift-valley which I have seen. This valley is simply the 
ewt inverse of what ia known aa a block mountain, and consists, of an 
oval mane of land, mome 35 miles long and 8 to 10 milea broad, which 
b.a bodily aunk, eo as to leave an encloeing fringe of lofty aandetone 
aliffd all round. North of this district my obeervations differ from those 
of Tbomson in a marked degwa In Thomson'e geologioal map the 
whole of the point marked Kasevva in mine ia indicated ae oompoaed 
of fehpcrthic rocks. 1 have t ~ v e l l e d  over thin region twioe by land, 
and been- round its ehorea several timee by water, and I ocm affirm 
that it is certainly composed, apparently entirely, of the aandatonee 
.nd wnglomerates whioh oompoee the adjaoent h ib .  Further, the 
traot of country covered by the route from Kweava point to Sumbu i n  
a h  included by Tbomllon as being within hie felepathio area; bnt I 
have examples of rocks gathered in thie very plane, which are indie- 
tingnichable from the sandstones and conglomerates in the cliff6 above 
Mbete~. There is e' speoiea of ironstone here which is not found at  
Mbete, but otherwise the seriea appear to be identicaL Further, the 
p i n t  of land between Snmbu and Teleka's village is a h  composed of 
the sandstone series; a d ,  again, the great o l i s  on the northern shore 
of Cameron bay as far aa Pamlelo'u repeat the name story. Thomeon 
mast therefom have fallen into some error over this, or have oonfueed 
these distriote with something whioh he obeerved further north. Auy- 
way, i t  ie quite clear that the southern part of wbat he calls the fel- 
spathi0 area is not at  the place where h3 snppoaed i t  to be. The map of 
this author alm represente that part of the eaat ouast of Tmganyika 
which liee between the Kilambo and Kawa (?) rivers ae being.oompo.ed 
of gneiss and elata The shoree of thir re4ion, howevet, appear to be 
co u p e d  of llanbtones of different varieti* c~mparable to the upper 
aeries uf the weetern coaet. The rerson of this .difference, however, is 
not so difficult to aee, bemuse Thomron left the coa t  of this point, end 
journeyed inland and up, thereby coming upon the plogioal  formations 
cho te r i e t io  of the monntainu iulend from the coaet; continuing in- 
Imd, he neeme to have come eoroae metamorphic rooh beyond the 
Kawa (?)river, and to have jumped to the conclasion that them were alao 
present on the lakscoaet. Thin, however, does not appear to be the 
erse, metamorphio rocks not being encountered for many milea north 
of thii point along the shore. 

Thus it will be eeen that the eonthem half of Tanganyika liee 
a t  the bottom of a ~ncceeeion of great faulta in a aeries of meeeivr, 
undstoneie and oonglonrerntes, whioh seem to extend in nnbrokeu 
continuity through the great elevated plain of the Awemba oonntry, 
aa far es Nyass and Angoni loud to the south. These m d v e  
atratified formatione extend thne over M vast area of the African 
interior; they extend east as well as west along Nyasa, and are 
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oonneated together aoroee the Nysea valley. first by the netrow 
neok in the region of Mount Waller, and, m n d l y ,  beyond the lake to 
the north. The whole of the high interior plateau, which extende in 
unbroken oontinuity far up the caaeta of Tanganyika, and is encountered 
again ronnd the southern ehom of Lake Bukwe to the &, stands 
nearly everywhere about the eame average height above the eeo. Thus 
the top of Monnt Waller ie abont MOO feet ; the greet sandstone plain 
weat of Mweinwanda's ie the rame. Lake Bangweolo, which fills the 
eouthern portion of this plain, and which is not more than 10 or 12 feet 
deep, etande between 3000 and 4000 feet. The great plaine west of 
Tanganyika fall to the west from 4500 to 3500 feet. Bnt this vast 
area of aandetnne is pierced in all direotions by high upstanding 
mame of gneies and granite rocks, which rim 88 mountain chains above 
the general level of the randatone, plains, like islande above an ancient 
sea, and ae the sandfitone formations rest approximately in their natural 
poeitiona upon these npihruet igneous make, i t  is by no mean8 imlw#leihle 
that t hb  ie what they really are. 

Unlike Ny-, Tanganyike liee wholly in a se hes of valleys formed 
by  fault^ running north and south along the interior plateau, and i t  is 
obvioue that thie lake may be as old. but i t  cannot he older, than the 
date of formation of the d l e y e  at  the bottom of which it now exista 
Nyeee, on the other hand, was evidently in exietence at1 a lake (as ia 
evidenced by the limestone bede near Deep bay, which I have deecribed) 
at  a time when mmilar faulting W ~ E  going o n  But aa the foeails in the 
beds about ita shores are similar to the animal8 now living in the l&e, 
it ia obvions that the time of their upheaval cannot have been, geologi- 
cally speaking, very long ago. Them is no geological evidence, t h a t  
I aru aware of, from whioh any notion of the date of the formation of the 
Tanganyika faults a n  be formed, bat, acoording to Gregory, similar 
rifting  ha^ been of comparatively recent date farther north. The 
geologiml evidence concerning the date of origin of these lakee and 
their agee relative to esoh other, therefore, cannot be puehed to any 
definite oonolasion; but there ia, on the whole, a certain amount of 
evidenoe that Nyasa, as a lake, ie the older of the two! I would draw 
attention to thie point, because it has a most important bearing on the 
eo~logical problems with whiuh I have been primarily concerned. 

THE ROMAN ROADS O F  IYIOROCCO. 
B y  WdLTER B. HARRIS. 

THB road-book," or Itineraries," of Antoninus Angnstus have left nr 
sufficient information to gather some tolerably correot idea of the poeitio- 
of the towns, eto., that exieted at stated intervde along the two -n 
a m a n  roads of Northern Morocco, for it must be remembered that there 
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ie no evidenoe to prove that the Bomuu, ever penetrated muoh to the 
m t h  of the site of the preeent aity of Meknae (Meqninez). 

In the mmpanying map the writer ehowe, ae far M pweent in- 
formation go-, the rites of the tmvm and the direotion of the &. 
Some of the epota were identified by Y. Tiseot, and the exploratione a t  
Volnbilie by M. de 1s Martiniare have thrown oonaiderable light upon 

the qudon .  I n  spite of more than one journey to attempt to discover 
some tnroe of the rites marked ae doubtful upon the eocompanying map, 
the writer hes failed to find any eatie-ry remaim of Boman ruine at 
or near the spots where one would naturally look for them. 

Kigidas mema to have been a oolleotion of emall towns or villagee, of 
which raine still exist. When in 1896 the writer was travelling in this 
&hi&, he found natives busily engaged in excavating whet certainly 

No. I=-SXETEMBEU, 1897.1 x 
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must have been Roman pipee, some 5 i n c h  in diameter, which appemtly 
d e d  water from a npring on the hilleide to a town or village in the 
plain. It ie not impoeeible tbt  thie very water gave the name to the 
settlement (Frigidm). Tiesot mentiom that the epot ie etill called " Mn 
Berd" (" cold water "), but the epring to which in applied this n a m e  
a very common one in Mo-ia some milea distant, and am "Ma 
Berd" is mnetantly cropping up all over North YONMXO, it ie more 
than probable that it is only a coinoidenoe, and not that the Lstin name 
atill exinta to-day in Arabio. 

The eurot aite of T&ida ia unknown. The writer hae found two 
aeries of rnim either of which might have formed the eettlement of that 
name. Like Volubilis (Keer Faraun), they are both eitnated near the 
dietriot of Zerhun. The one p u p  of remains, the foundatiom of many 
bnildinge of well-oquared atone, lies on the right bank of the Wad Bdem, 
where that river forma the boundaries between the exieting tribelands of 
Garaan and Zarhan. The eeoond posaible eite in on the eummit of one 
of the Zarhn hills, at the -tern extremity of the mountains of that 
name, where are to be found the complete wells and gates of a large 
town, though the workmanship appeere to be of later date than the 
time of Antoninua Auptne .  The beet mode to reach the ruins is by 
a eheeptrack from the Zauia of Sidi Abdullah'ben b i z ,  b m  which 
they are dietant eome half an hour'e eteep climb. 

If thie latter should be the site of Toooloeida, then them ie little 
reaeon to doubt that Aqum Deoicm was near one of the many sulphar 
epringe exieting on the dopee and in the valleys beneath Jibel 
Silfet. 
M. Timot places Vipoeoianm near the preeent Sbk Jibel Kurt, where 

there are the remaim of eome walle atanding, and, ruxwpting this theory 
(not only from the ruins, but aleo becauee even to-day the epot lies on one 
of the beet rout- in the country for fording the varione riven), Gilda 
ehonld be looked for on the banh of the Wergha, the largest tributary 
of the Sebu, eome 12 or 15 milee above the contluenoe of the two 
rivern. Here again the writer failed to discover any aigns of mine. 
If, however, the fonner of the two eitee of Tocoloeida is the right 
one (on the Wad Bdem, 8 few miles south of Sidi W m ) .  then 
the road mnet make a more eaeterly &tour then- i f  Aqua, Dsoiols ie 
on Silfet. 

Tremulm is without doubt Bnera. Before the writer ever eew the 
"Itineraries," or heard the name of the Roman stations, he n token 
to Boere by the natives to hear a aurioue nnderground rumbling sound, 
as if of a eubterranean river. He oertainly failed to heer it, but the 
inhabitant8 of the neighbonring villagem all h a r  it from time to time, 
though they eeeerted that i t  we8 not only apparent in the rainy eessons, 
but came at regular periods. Thie may well be doubted. It seems 
much more probable that there exiete some aubtermnean c a v m  in the 
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hille near by, which a t  times finds an outlet for ite overflow of water 
by an underground ohannel, or poeeibly a Roman aqueduct. 

' 

The other sit- are a11 tolerably certainly identified, and in most of 
them varioll~l degwee of mine can be seen, though nowhere much more 
than the remains of but t read  wde ,  and often only traces of foundatio~. 

RECENT RESEARCHES ON CLIMATE. 

THERE han been, within the p t  few yearn, a marked tendenay to 
I change in the methode of investigation moet in favour amongst meteom- 
I logieta The fatal blow dealt by Hann to  Ferrel'e theory of cyolonea 
1 i n d u d  a certain amount of reaction againet strictly mathematical 
1 methods, and it was not until the general recognition of von Bemld'a 
I striking aeries of papera on the true behaviour of air and vapour in the 

atmasphere that a f m h  etart wee made, and a new line taken in dealing 
I with the vaat maasea of observationel data aontinually accnmuleting. 

It  hae beoome apparent that, however valuable from a purely ncientifio 
point of view a rigorone inveetigation of atmospheric movements may 
be, the diem irregularities in the dietribution of land and eea, in the 
composition, expoeure, and covering of the land eurfaaea, and in the 
thermal arrangemente a t  and below the sea enrfacee, give rim to 
abnormalitiae of mch magnitude ae to deprive purely mathematioal 
d t a  of much of their practical value. Again, as in N p B C 0  dietribu- 
tim m in time variation, the long-period average, while it ride ne of 
temporary aberrationg aleo in many casee deceivee w ee to the real 
msrch of evente, and we confound frequenoy with effioienoy in com- 
paring effeects with what we enppoee to be their =nee. Finally, we 
muat avoid the other extreme, and not limit ounelvea to instanta of 
time and pointe of apace; the eddies and ripples on the atmospheric 
streerne move elowly enough for ue to watch their motion, but they are 
dill of the nature of eddiee and ripples, end ae euoh must always 
be uncertain and indefinite; in other worde, we cannot look for very 
much more help than we have already got from the eynoptio weather 
chart. 

The most hopeful line of inquiry, one to which a daily incre4ng 
number of meteorologieta are directing their attention, may be briefly 
d b b e d  as comieting of a closer atudy of the great atmoepherio 
a r m  of cyolonic and anticyclonic cironletion, and of the transitional 
~giona lying between them. We have, for example, each eyatema 

the Atlantic anticyclone, the great Enresian eystem extending 
from Germany to Chine, and the so-called Greenland depreeeion : the 

x 2 
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monumental labours of Buohan and Hann have clearly defined the average 
l i i i ta  and inteneitiee of them eyeteme a t  different saoeone in  ao far as this 
ia poeaible by mean ieoberio Lines, but we aa yet know little in detail aa 
to the ohangee of reletiona taking p h  amonget them from one month 
to another in any eingle year, and less aa to the oauaea whioh produce 
these ohangee. It aeema more and more evident, however, that a etudy 
of the moceeeive variation6 ocourring within these immense, and, be it 
added, somewhat eluggieh eyetems, and on the mrfsoee upon whioh 
they lie, will tell ue enough about them to d o w  of their variations 
being predicted, and euoh prediotion, although it would not help i n  
detailed ehort-period forecasting for small dietriota, would afford a 
method of general long-period forecasting whioh might prove of the 
greatest eoonomic value. 

I n  this oonnection, i t  may be worth while onoe more to point out 
the immense eimplifioation which might be introduoed in the elementary 
parta of physiographical teaching by the popular reoognition of theee 
great atmoephoric eyetema The prevailing winds and ocean currents 
are a formideble tax on the etudent's memory when each, aa etill nsually 
happens, haa to be learned separately, bat  the natural grouping of trade 
winda, westerly variables, belts of calme, drift currents, etc., round 
them eystems i e  a t  once simpler, more accurate, and more scientific. 

It ie difficult, without going further into mathematical technioelitiee 
than ie admissible here, to give a satisfactory outline of the chief papers 
to whioh we owe the greet promise OF progreae. The preliminary 
papera of Dr. W. Zenker, of Berlin, have been noticed in the Journal 
from time to time, and hie methode and reaulte are amplified and 
extended in the exhaustive memoir on "Der thermische Aufbau der  
Klimate aus den Wiirmewirkungen der Sonnenstrahlung and des 
Erdinnern," recently published. The firat part of thie memoir is 
devoted to a development of methods, and attempte to amount for t he  
eetimated quantities of heat received from the enn at  different parts 
of the Earth'a eurface (i.e. in different latitadee) at  different eeaeons, 
The condition of oontinuity " being that aa much heat ie given off as 
ie received, eince the atmosphere doe0 not become permanently hotter 
or wlder, a oarefnl examination is made of tho heat-chengee taking 
place under typical " oceanic " and continental " oonditione. The  
purely oceanic mnditione are the moat difficult to realize, a ina  the 
isothermala drawn over the oceane are etill to eome extent hypothetical, 
but eaoh a atation as Yakntak i almoat wholly free from any b u t  
oontinental influences. One of the most intereating comparative reaulte 
ia that in a typical continental climate the wn-effeot ehowe itself com- 
pletely on the temperature of the atmoephere after an interval of 

"Nova Acta Academia Cscmrem Leopoldino-Wlinm Q e r m d ~ ~ ~  Naturaa 
Cnrimjorum,' tomne Irvii. 
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twenty-four days, while in a typiaal ooeenio climate the interval ia 
thirty-nine daya, 8.g. the maximum air temperature occurs twenty-four 
and thirty-nine daye respectively after the sun reaohee ita highest 
point. This reault may be taken se an example of several elementa 
which led in varioua w a p  to a quantitative estimation of the relation 
between continental and ooeania iduenma in the climate of any given 
region. The eeoond part of Dr. Zenker'e memoir consiata of an applioa- 
tion of his metbode to the great climatic regione of the globe, and it 
offans many intereating opportunities of tracing the extension of land 
inflnencee over the ooeans and of ooean influenma over the land. The 
weak point in the investigation, which ae a whole mnet be accepted aa 
an important contribution to knowledge, ie the weight n e o d y  
given to eatimatione of the humidity of the atmoaphere. The obeerve- 
tiom of thia factor, especially a t  eee, are e t a  lamentably defeotive, 
and nane of the inetrumenta at  preeent available seem to give d y  
trastworthy result,. The aloud obmrvatioxm whioh find a plaoe in 
Dr. Zenker'a work are oleo open to a good deal of critiaiam. 

Working on aomewhet aimilar linee, but by different methode, Dr. 
H. H. fIildebrandeson, direotor of the lLdeteorologioal Observatory at 
Upeala, haa reoently communicated to the Swedieh Academy of Scienaen 
a memoir on b k e e  of Atmoepherio Aotivity." A diecunsion of the 
variations of preaanw in the great atmoapheria eyatema dieoloaee the 
exietence of certain oeoillatory movementa, which, when we know more 
abont them, may afford a direct path towamla forecasting in the mode 
we have already hinted at. 

The work of Prof. Pettenson, of Stoakholm, in the eeme direction 
bae been noticed in the Joumd It etande, aa it ware, inter- 
mediate between the investigations of Zenker and Hildebrandeson, and 
bringa into etrong relief the importen08 for all climatological inveatiga- 
tiom of a further etudy of the anrfsoe ahanges taking plaoe a t  ma. 
When we cleruly underatend the precise p h y a i d  relations exieting 
between the aurface waters of the ocean and the air reating upon them, 
it seems likely that the logs of a few liners will aupply all the informa- 
tion required to fnune a foreoeet of a aold or wet winter, a hot or cloudy 
summer. 

k i n g  to recent aooeeeions in the way of obaervationnl material, 
one of the moat important ia the eerien of ourrent aharta of the North 
Atlantic reaently h u e d  by the Meteorological Office. Them oonhu,  
amongst other thinp, the evidenae obtained by other methoda aa to the 
feeblenese and irregularity of the drift currenta in the North Atkntia, 
formerly ascribed to the influenae of the Gulf Stream!' I n  conneotion 
with the meteorology of thia region, we may mention a paper of intereat 
read before the Royal Meteoro1ogical Society on the rainfall of Dominica, 
by Mr. C. V. Bellamy, the map bowing very prettily the effect of a 
land elevation lying aomee the path of e eteady wind from seaward. 
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The collection of eunehine records progresses steadily, although there 
is etill much uncertainty about the merita of various forms of sunshine 
recorders. Probably, the observatione of eunehine are atill more com- 
plete in the British Ielee than in any other country, bat Herr Helmuth 
Kcnig, of Hamburg, haa found eufEcient material for a firat attempt to 
draw ieohelic ' linee for Weetern Europe. The present writer attained 
eome measure of wcceae in drawing anch lines for the Britieh Ielee from 
the ten years' observatione publiehed by the Meteorologicel Offioe, but, 
until a mow uniform eyetem of recording is generdy adopted, i t  -me 
hardly worth while to eubjeot the data to rigoroue diecumion. Herr 
.Konig'e wnshine map is neverthelees extremely suggeetive in many 
waye. An interesting addition to sunshine etatietics appeared in 
Synmm's Meteordogieal Ilfogazine for March last, in the ahape of three 
yeare' reoorde for Kimberley, South Africa. The average reoorded 
during 1894-95-96 was 3260 boure, being, according to Mr. W. Ellis, 
74 per cent. of the possible. 

A ehort paper recently issned ae a supplement to Bulletin No. 10 of 
the SocigtB ghgdiaiale ds Qgogrophie gives eome new information about 
the climate of Alexandria, ae oompared with that of Ceiro. Ita author, 
Prof. EugBne Francemhi, might perhape have done well to say leee 
about Cairo and more about Alexandria, but he at least prorides 
additional data for the diacnseion of the meteorology of the extremely 
interesting region which liee between A& and Africa. The publications 
of the Meteorological Office referring to the Red Sea, and of the Paleetine 
Exploration Fund, might now perhaps be combined with such papere 
in a more detailed examination of the complex transitional phases ob- 
served in this region during, for example, the months of September and 
Ootober, than hae hitherto been attempted. 

Lastly, attention ehould be drawn to some etudiee of temperature 
ohangea, evaporation, and oondeneation on different epeoies of land 
 surface^, notably an extremely able one by Herr P. A. Miiller, Ueber die 
Temperatur und Vedunetung der Sohneeoberfliiche und die Feuchtigkeit 
in  Ihrer Niihe," published as a continuation of previous work, in the 
i+fenwir8 of tbe Imperial Academy of Scienm of St. Petereburg. We have 
already touched npon the value of deteiled study of the relations of water 
surfaces to the strota of air mating npon them, but the importance of 
eimilar work under the more variable land oonditiona cannot be over- 
estimated, and we commend the investigation of quaitione of expomue of 
different eurfaoea of soil and vegetation a t  varying elopee and in diffenmt 
diredione to the attention of inqnirere in thia country, where aa yet 
little or nothing hae been done. 



THE VOLCANOES OF THE BRITISH ISLANDS.' 
TgIs large and handsome book oontaina the personal work of the 
Dhotor of the h l o g i o a l  Survey, extending over a great number of 
yeare. In the intervals of routine dutiee he haa inspected praoticaUy 
all the voloanio d e  of the oountry, and made himself maater of the 
exteneive literature relating to them. Sir Arohibald Qeikie givee h t  
an outline of volmnic phenomena in general, to eerve ee an intm- 
duotion to the apeoial d d p t i o n e  of the rooks of different ages. He 
treats the subject from the geological point of view, but with oonatant 
referenae to the effect of geological ~tmoture on geographical form. 
For the pnrpoae of a etndy of voloanio phenomena, he shows that no 
better situation than the Britiah Ielands oen be found, although the latest 
volcanoes have been extinct for millione of yeara, and their eurface 
hnm have vaniehed. This hi due to the wide range of geological 
formations, their great dietortion and eroaion, which exhibit eeotione of 
volcanio roch formed deep below the eurfaoe, and to the remarkably 
detailed gedogioal mapping of the aountry. The situation of Great 
Britain on the transitional area between ocean and oontinent is eleo 
favourable for the manifeatation of voloanio phenomena. These he 
prooeeda to trace for eaoh of the great geologioal periodq the Pre- 
Cambrian, Cambrian, Silurian, Old Bed Sandatone, Carboniferone, Per- 
mian, and Tertiary. The remarkable fact hi brought out, that while all 
the rook+yetema of the Primary were laid down during periode of marked 
vuhniem-more particularly the Old Bed Smndstone and Carboniferone 
-the whole Secondary period emma to have been free from any die- 
turbance of the End, while in Tertiary times the manifestations reappear 
on a larger scale than ever before. 

The volcanio elements of Britieh eoenery are due almwt a lwap  to 
denudation removing the softer etrata and leaving the hard volcanio 
racks projecting in bold forms. The rooks themaelvee are either oooled 
from a molten etate (in a general eense lava or trap), or aocamdatione 
of volcanio aahes. The latter make up the greater part of the English 
lake dietriot, and of euch hill rangee as the Pentlande, Ochila, end 
Sidle- The oooled molten rock has either k e n  poured out ee lava 
on the oea-bed or on land surfaces, forming sheeta or plateaux, like 
the greet plateau ieolated fragments of which appear in Antrim, the 
Hebrides, the Feiiroee, and Iceland, or elee aa dykes injected through 
earlier rocks as intrueive sheets or sille, like the Great Whin Sill of the 
north of England, or the ailla whioh form the line of Salisbnrg crage a t  
Edinburgh and the terra068 of Little Cumbrae ialend, or aa bossee or 
hoolittae whioh give riee to not a few modern hilla, or fi118lb ss 

- 
' The Anaent Volcen- of Great Britsin.' By Sir Amhibald Geikie, a.aa With 

mvcm rmrp and nnmerons ill~trations. 2 role. London : Bfaomilhn & Co., LM. 1897. 
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"necks," the solidified plug of lava which sealed some old -rent, and 
now plays the A, i t  may be, of a castle site or the nuoleus of a town. 

The conolnsions arrived a t  are summarized by the author, and we 
give a concise statement of them- 

The region lies along the edge of the North Atlsntia ooeen, s 
typioally volosnio traot, and the British volcanic  rock^ stretch over a 
dintrict ranged from north to mnth, but only on the weetern aide. Eset 
of a line drawn from Berwiok by Leiceeter to Exebr, although there are 
abundant expaurea of all mob from the Oarboniferoue to the Pleistooene, 
there ie no traoe of volcanic action. Part of this traot in the weet was 
reaurently the some of voloanic action along the whole range of time, 
while other regions are oompicuonaly free from any traoe of such effecta. 
At all times the orifice of the volcanoes seem to have bean opened along 
the lines of low valleys, and not on rid- The v o l d c  effeote are not 
r e d t a  of mere l d  aation, but are d k t l y  related to the great 
aosmid prowma of the entire globe, and high volcanic aotivity seeme 
to have been generally d a t e d  with a downward movement of the 
crust. In all geologioal ages voloanio effeota have been similar, falling 
into 8 few general typee, but the degree of intensity has varied, end 
a t  times all aotivity has o e d  for long periods. The exposuree in 
Great Britain allow the whole history of a volcanic period to be studied 
from beginning to end by means of the differing ohamter of the erupted 
material, which variea in homogeneity and in chemical composition a t  
different stagem, e.g. the earlier eruptions of each period were more mid, 
the later more basic .laves, but in the interval between oollseoutive 
periode the magma had been reetored to ita earlier condition, from which 
it gradually varied aa the period proceeded. 

The book is effeotively illnetrated by reproductions of photographe 
of the author% sketches and diagram, and by a eeriee of admirable 
geological maps. 

SOME GEOGRAPHICAL PROBLEMS.' 

W s  meet thii year in exceptional circumstances Thirteen y m  ago the Britieh 
dssooiation met for the fimt time in a portion of the Empire beyond the limita of 
the British U n d a  Daring those thirteen yeam much hae happened of the gruteat 
intereet to geographers, md if I attempted to review the progmm which has been 
made during these years-progreas in the exploration of the globe, progma in 
geographical mearch, progre~~ in geographical education-I could not hope to do 
it to any purpose in the ehort time during which it would be right for a prssidcmt 
to monopolh the attention of the Section. Bnt we have, st the lume time, reLched 

M d e n t i a l  Addrew to BeoLion E, at the Tomnto Meeting of the BriKnh droain- 
tion, Boppat, 1897. 
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a ~ ~ o t h e ~  shge in our history which naturally leads us to take stock of our progress 
in the pat. We have d l  of ns been celebrating the eixtieth year of the glorious 
reign of the Sovereign, of whom vast dominions Canada and the United Kingdom 
fam intagrrrl prtr The p r o g ~ ~ ~  made during that period in our own dq&memt 
of rciszlce hM been immmm; it wodd take mlnmea to tell what han been done for 

-1- of the globe. The great continent of Africa han practically been 
diroorersd, for sixty y s ~  rgo h o n t  all but its rim WM a blank. In 1837 enormow 
a in North America were unexplored, and much of the interior of South America 

UII~ZIOWIL In all put8 of Asia vant additions have been made to our know- 
bdge; the mapa of the interior of that continent were, sixty yearn ago, of the moot 
dkmnmat ic  character. The A n s t d i n  interior WM nearly M great a blank u 
th.t of m u ;  New -and hd not even been annexed. Need I mmhd you of 
the progmm which haa been made during the period both in the n d  and 
m t h  p o k  .reu, culminating in the nugnificent achievement of Dr. N-9 
I t  w just dxty y e ~  ago that the great antarctic expedition under Sii J u m ~  

b8bgorgdd ; eince that, a h !  little or n o t h i  has been done to follow 
up h b  nark. Sixty ycwus ago the aciswe of oceanography, even the term, did not 
d; it is the creation of the Viotori.n era, and may be eaid almont to have hd 
it8 origin in the voyage of the Chalk~~cr, whioh dded a new domain to our mieno~ 
.ad opened up inexhadble tieIda of r d  I have thought, then, that the moot 

and most manageable thing to do on the present occrsion will be to indicate 
M y  w h t ,  in my eathation, are some of the problems which geography has to 
attack in the fntnre, only taking such glsnoee at the pant na will enable UE to do 
thb intelligibly. 

I t  hss been oustomary for the occupsnts of this chair to try to define the field 
of m r a p h y ,  and on occasions, in somewhat too apologetic language, to juetify 
exiemee M a motion of a scientific sesocistim. I do not think this in any longer 
neceaeup. Even in England and America, during the l ~ t  thirteen yeare, gee- 
p p h p  h.s done work enough to prore that h e  has a midon which 0 t h  
department of resscuch can fulbl. I say thirteen years, because that not only ~~ 
ns back to the laat Canadian meeting of the Britbh Annociation, but to the y w  

the B0p.L Geographical Society undertook an inquiry into the position of 
gsogrrphy at  hame and a b r d ,  mainly with a dew to the improvement of p 
~ p h i e a l  ed-tion in England. During that time a good deal baa bsen written 

to the field and scope of geography, and a good ma11y definitions given. But We - 
d y  did not require to go to Germany to teaoh ns 8s to the field and functiane of 
m p h  J. Sixty yerm ago, the then M d e n t  of the Royal Oeographid Sdety ,  

MW~SUI K Hamilton, delivered the first pmidential a d h  ever given at that 
Mstp, .nd his oonception of the field and aims of geogmphy wan aa exalted .nd 
mpceheneire M the most exacting Cfsrman geographer c o d  with I t  in too long 
to quote hers* 

It wonld be difficnlt to improve upon Mr. ha milt on*^ debition, and i t  shows 
that a oon8~t conception of the wide and important field of geography in no new 
thing in England. He proceeded to indicate what remained to be done in the field 
of exploration, and I commend hie address to any one deeirons of forming a con- 
ception of the vad progrsss that has besn made since it wan delivered, sixty y- 

Bmce I am dealing with dehitione, I may be permitted to quote that given 
by ane so mverely scientific as General Sir B. S t d e y  in a conrse of lectures which 
he gave at  the University of Cambridge in 1888, in wmection with the est.bliah- 
ment of a l e c t u d i p  in Geography in that univereity. " Tlie aim of geographical 

Jo~ i rna l  R.G.8.. vol. viii. 1838. 
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ecience," he say% is to inveatigate and delineate the various features of the Earth ; 
to study the dietribution of land and sea, the configuration and relief of the surface, 
position on the globe, and so forth, facts which determine the existing condition of 
various parts of the Earth, or which indicate former conditions; and to ascertain the 
relatione that exist between these featurea and all that is obeerved on the Earth. . . . 
I olsim for geography," Sir R. Gtrachey asys, "a  place among the natural sciences 
M supplying the needful medium through which to obtain a connected and cornistent 
conception of the Earth and what is on it!' He gives a list of the various mattara 
which, in hie oonception, it is the business of geography to deal with, and they are 
ruied and important enough to satisfy the demands of the most exacting. Thew 
-"be nays, the etudies through which dentific geography will lend you, teach- 
ing yon to view the Earth in ita entirety, bringing together the great variety of 
objecb eaen upon it, investigating their connection, and exploring their causes ; and 
so combining and hsrmor.izing the lessons of all the sciences which supply the key 
to the secrets of Nature." 

I think we may briefly define p g m p h y  aa the science of the topogmphioal 
dbtribution of the great features of the Earth's surface and of d l  that it suataine- 
mineral, vegetable, and animal, including man himeelf. In fact, mania the ultimate 
term in the geographical problem, the final object of which ie to investigate the 
audekion between humanity and ita geographical environment. 

I may be pardoned for dwelling at some length on the function and field of 
geography. I t  is a subject that hee been occupying the attention of geographm 
in England for some jeara, and it may not be without intereat to our colleagues on 
this eide of the Atlantic to know the conclunone which we have come to. More- 
over, it  seems neeeseary to arrive at some clear conception on the matter, with a 
view to the researches of the future. I nay that the subject hee been occupying our 
attention in England for some time ; it hm done eo, I may say, as a result of the 
inquiry by mymlf on behalf of the Boyal Qeographical Society to which I have 
referred. The object of that inquiry WM mainly to collect information as to the 
poaition of geography in education at home and abroad. The report which I pre- 
sented to the Society attracted some attention, and whether as a result of that or 
not i t  is hardly for me to say, but certainly since that inquiry some twelve yeam 
ago the position of geography in England has considerably improved both in eda- 
tion and M a field for researoh. Better methods have been introduced in our 
eohoola; a much wider ecope haa bean given to the subject; in many quartam 
teachera have shown themselves anxious to be gnided in the right direotion ; and, 
above all, both Oxford and Cambridge at length coneented to the eatabliehment of 
lectnreahipe in geography. A echo01 of young geographers hss grown up, ooneisting 
of men who ham had a thorough university training in ecience and lettere, and who 
are devoting themmlves to th~various b-ches of geography aa a speci&tp. In 
this way the arid old text-books and charncterlees m a p  are being supplanted by 
0th- that will bear comparison with the best prodnctiona of Germany. Photo- 
graphy and lantern slides illustrating special geographical featnree are ooming into 
use in eohoola ; and in other directione appliances for nre in education are being 
multiplied and improved. A British geographical literature is growing np, and if, 
M I hope, the progress be maintained, we ahall be able to hold our own in geography 
with any country. The inter& in the subject has been extended by the founda- 
tion of geographical societies in vurioue large oentrw ; whereas thirteen yesre ago 
the only geographical society wae that of London, there are now similar societies in 

' Lecture~ on Qeognphy delivered before the Univemity of Oambridge.' London : 
1888- 
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IKmchester, Newcmtle, Livsrpool, and Edinburgh, the last with branches in 
Olugow, Dundee, and Aberdaea If thin pmgndve movement is maintained, an 
there is every remon to hope i t  will be, the dentific and educational aapscte of 
gsogrrrphy in Britain wil l  be more nearly on a par with exploration in which our 
country baa ao long held the lead. 

In the United Sutse I h n d  that the poaition of the subject in edncation WM 

not much more stMactory than i t  w u  in England. Since then there is rerrson 
to believe amaidemble propma h u  been mde. One of the best text-books on 
phpbl  geography, Hinman'r 'Eclectic Phyriolrl Geography,' is of Ameriom 
origin; wbiie in the States, aa in England, a achool of scientifia geographers h u  
ariwn whiih bide fair to give the subject a high p h  in that wuntry. I fear, 
fmm what I an learn, that the poaition in is not aa aatisfaotory M it 
ought to be. It mema to me, then, thnt one of the great problems which g* 
graphera have to ha in the future, is the place whiih thia subjeot is to hold in 
education-both M a body of information and as a discipline. We have been 
makiig progreen, and if we pwmem with intdipnce and firmnees, and maintain 
the wbject a t  the higheat standard M a field of remarch, there can be little donbt 
of oar mlccel5s. 
There is a p r d e n t  belief that geographers have nothing more to learn in 

Europe-that that old continent haa been thoroughly explored. I t  is true that 
nearly every country in Europe h~ been, or is being, trigonometrically surveyed. 
Except =me p u b  of the Balkan peninsula and North of Busei., the topography 
of the continat har been accurately map* on d e s  and by methods sufficient, 
a t  last, for the purpom~ of the geographer. Yet there nre diatricta in the Balkan 
peninsula-for example, Albenia-which are aa vaguely known M Central Africa. 
But it is a delwion to think that, becam a country  ha^ been fully mapped, the 
occupation of the gecgrapher is goaa It ie only when a region at large in ad+ 
quately mapped that the work of geographical reaearch begins. The student, with 
a slrtiafactorp map of a definite district M hi guide, will find on the epot abundant 
occupation in working out ite geographical detaila, the changes which have taken 
place in its topography, and the bearing of ite varied featurea upon its history, its 
inhabitanta, ita industrim. Thb kind of work has been in program in Gemany 
for ova  ten years, nnder the ampicen of the Central Commission for the Scientific 
Qaography (Landeslrunde) of Germany, with ita neat a t  Stuttgart. Under the 
co11sctive title of ' Forschungen xur Deutsehen Landen- und Volkskmde,' a long 
d e e i  of monographs by sp&ta ham been published, dealing in minute detail 
with one or more ~ p e c t a  of a limited district. Thus we have such memoirs aa 
'The Plain of the Upper Bhine and ita Neighbouring Mountains,' by Dr. Bichard 
Lepsins ; ' The Towns of the North k a n  Plain in relation to the Configuration 
of the Ground,' by Dr. Hahn ; "l'he Munich Basin : a Contribution to the Physical 
Qeography of Southern Bavaria,' by C. Gruber; 'The Mecklenburg Ridges awl 

I their Relation to the Ice Age,' by Dr. E. Qeiiitz ; ' The Influence of the Mountains 
on the Climate of Central Germany,' by B. Ammann ; ' The Distribution and 
Origin of the (3ermrme in Sideah,' by Dr. K. Weinhold; 'Mountain Structure 
and Surface Configuration of Lhuan Snitscrland,' by Dr. A. Hettner ; 'The Emge- 
birp: an Ommetric-Anthropogeographical Study,' by Dr. J. Burgkhardt; 'The 
Thnringhn Forest and ita Surroundings,' by Dr. H. Priischoldt, and eo forth. 
There is thw an inexhawtible field for ecientific geography in ite moet wmpre- 
h a v e  acmne-a seriw of problem which may take generatione to work out. 
In a leoa ayatematio way we have similar monographs by h n o h  geographers. 
One or two attempts, mainly by teacherg have been made in England to do 
similar work, but the impreasion generally produced is that the authors have not 



been well equipped forthe tank. I am glad to say that in England the Boyd 
Geographical Society hm initiated a movement for working out in a spstematio 
foehion whst one may call the regional g q m p h y  of the Brit* Islande, on the 
b d a  of the one-inch maps of the Ordnanoe Survey. It is a strange thiig that the 
geography of the mother wuntry hoe never yet been mysternatically worked out. 

Takiig the eheste of the Ord- Sorvey map M a basis, i t  t propod that 
each district should be thoronghly investigated, and a complete memoir of mods 
rate diienoiom systematically compiled to accompany the sheet, In the m e  way 
that each sheet of the Geological Survey map has i b  printed text. I t  ie a - - 
etnpendous undertaking that ionld involve many y m '  work, and the results of 
which when complete would fill many volumes. But it is worth doing; it would 
furnish the material for an exact end trustworthy ~ocount of the geography of 
Britain on any -1% and would be iuvaluable to the historian, M well as to 0th- 
dealing with eubjecte having any relation to the pst d p m n t  geography of the 
h d .  The librarian of the Society, Dr. H. B. Mill, has begun operatiom on a 
limited area in Snsaex. When he ban completed this initial memoir, it will be 
for the e t y  to decide whether it can continue the enterprine, or whether it will 
succeed in persuading the Government to take the matter up. I refer to work of 
thii bind mainly to indicate what, in my conception, are aome of the problem 
of the future which geography h.e to he, even in fully surveyed countria Even 
wew the anterprine referred to d e d  out, there mnld be mom enough for special 
reeeuchee in particular dietrick 

But while there is an inexhaustible field in the future for geographical work in 
the direction I have indicated, there is no doubt that much still remains to be 
done in the way of exploring the unknown, or little known, regions of the globe. 
Let us briefly refer to the problem remaining to be solved in this direction. 
Turning to the continent of -%i we find thatimmenae plogreae h~ been made 
during the paat sixty yeare. In the presidential a d d m  given sixty yeam sgo, 
already referred to, Mr. Hamilton wy.5 of Asia, "We have only a very general 
knowledge of the geographical chPMkV of the B u m ,  Chinem, and Japan 
empires; the innumerable islands of the latter are still, except o c c r s i d y ,  inur- 
oeeeible to European navigators Cl)eogrophm hardly venture on the moat looa, 
d d p t i o n  of Tibet, Mongolia, or Chi- Tartuy, S i i  and Cochin China." 
Since then the survey of India, one of the greatest entarprinea undertaken by any 
state, hae been wmpleted, and is baing rapidly extended over B u n m  But I n d  
not remind you in detail of the vrst changes that have taken pl.os in dair during 
thew, yeam, and the immcmae additiom that have been made to our knowledge of 
i b  g-phy. Exploring activity in Bsia in not likely to oeaee, though it in not 
to be expected that its inhospitable centre will ever be so carefully mapped .II 
have been the mountains of Switwokad. 

The moot important desiderata, em far w pioneer exploration in bsir M con- 
oerned, may be said to be confined to two region&* I n  Southern and Central 
Arabia there are tracts which are entirely unexplored. It is probable that thin 
unexplored region is in the main a sandy desert. At the name time it b, in the 
south a t  least, fringed by a border of mountains whoee dopee are a p b l e  of rich 
oultivation, and whom summib the late Mr. Theodore Bent found, on his laat and 
fatal journey, to be covered with snow. In exploration, rre in other directionq it 
in the unexpected that happens; and if any tmveller cared to face the difficultia- 
physical, political, and religiouu-which might be met with in Southern and G n M  
Arabia, he might be able to tell the world a surprieing stay. 

+ For put of whst follows with reference to Asia, I am indebted to a volmble 
memomudurn on the anbjeot drawn up by the late Mr. Ney Ellam. 
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The other region in Ania when, red pioneer work still remains to be doneis 
Tibet and the mountainonr dintricta bordering it ou the north and east. Lines of 
exploration have in recent years been run acrotw Tibet by B d n  explorers like 
Prjedaky, by b k h i l l ,  Princs Henry of Orieanrr and Bonvalot, by Bower, Little- 
dale* Wellby, and Malcolm. From the multe obtained by these explorere we have 
formed a fair idea of thin, the most extensive, the highest, and the most inhospitable 
plateau in the world. A few more lines run in well-mlected directions would 
probably supply geography with nearly all she wants to learn about such a region, 
though more minute exploration wodd probably furnish interesting details as to 
ib geological history. 

The region lying to the north of the Himalayan range and to the south of the 
parallel of Lham is almost a b b k  on the map, and there ie ample room here for 
the enterprising pioneer. The forbidden city of Lhw is at present the goal of 
m d  adventwen, though as a matter of fact we cannot have much to learn in 
addition to what hns bean revealed in the intereating narrative of tho native Indian 
traveller, Chandn Daa The magnificent mountain region on the north and east 
of Tibet furnishes a spleadid field for the enterprising explorer. Mrs. Bishop 
recently approached it from the east, thrmgh B ~ ~ ~ h u e n ,  and her deecription of the 
romantic scenery and the inkvesting non-Mongolian inhabitants loavos w with 
a strong desire to learn more. On the eouth-east of Tibet Is the remarkable moun- 
tainous region, consisting of a series of 10fV prallel chPine, through which run 
the upper watera of the Panghe, the YIekong, the Sdwiu, and the Irawady. This 
last-named river, recent exploration has shown, probably does not reach far into 
the range. But it will be seen by a glance at a map that the upper watem of the 
other rivem are carried far into the beart of the mountaim. But these upper river 
co~rses are in great measure conjectural, and have given riae to much controversy. 
There is plenty of work here for the explorer, though the difficulties, physical and 
political, an, great. 

But besides these great unexplored regions, there are many blanka to be filled 
up in other parts of ksia, and kgions which, tbough known in a genernl way, 
would well repay cuefnl examination. There is the mountain tract between the 
upper Zarafshan river and the middle coum of the Surkhab tributary of the Oxus, 
and the country lying between that and the Oxus. There is the great Takla- 
Mnkan desert in Chinese or Eastern Turkisten, part of which bas reoently been 
explored by Busaian expeditions and by that young and indefatigable Swedish 
traveller, Dr. Sven Hedin. It is now one of the most forbidding deserts to be 
foand anywhere, but it deserves careful examination, as there are evidences of its 
once having been inhabited, and that a t  no very remote period. I t  is almost 
surrounded by the Tarim, and on its eastern edge lies Lob-nor, the remarkable 
changes in which have been the subject of recent investigation. As readers of 
Dr. Nanaen's 'Voyage of the Fram' will remember, the Siberian aoaet is most 
impsrfectly mapped; of course, it  is a difficult task, but i t  is one to which 
the Busaian government ought to be equal. China has on paper the a p p r -  
ance of being fairly well mapped; but rre a matter of fact our knowledge of its 
mountain i d  of its &at river courses is to a large extent extremely 
vague. A11 this awaits careful survey. In North-Emtern Manchuria and in many 
parts of Mongolia there are still blanks to be filled up and mountain and river 
systems to be surveyed. In the Malay peninsula and in the great array of islands 
in the sast and south-cast of Asia-Sumatra, Borneo, the Philippines--mu& work 
still remaine to be done. Thw for the coming century there will be abundance 
of work for explorere in Ada, and plenty of material to occupy the attention of ~ our geographical societies. 
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Coming to the map of Africa, we flnd the m a t  mawellous transformation 
during the last sixty yearn, and mainly during the last forty years, dating from 
Livingtone's memorable journey across the oontinent. Though the north of Africa 
was the home of one of the oldent civiliertions, and though on the ehom of the 
Meditemnean, Phmicians, hrthaginiang b e k n ,  and Romann were a t  work for 
centurien, it has only been within the memory of many of ue that the centre of the 
continent, from the Sahars to the confines of Cape Colony, han c a d  to be an 
unexplored blank. Thiu blank hm been filled up with bewildering rapidity. Grttat 
rivers and lakes and mountains have been laid down in their main features, and the 
whole continent, with a few unimportant exceptions, hm been parcelled out among 
the Powere of Europe. But much still remains to be done en, we clrn form an 
adequate conceptioiof what ie in some reapecte the most interesting and the most 
intractable of the continents Many curious probleme still remain to be solved. 
The pioneer work of exploration h~ to a large extent been accomplished; lines 
have been run in all directions; the main features have been blocked out. But 
between these lines the broad meshes remain to be filled in, and to do this will 
require many years of osreful exploration. However, there still remain one or two 
regions that afford ecope for the adventuroue pioneer. 

To the south of Abynninia and to the went and north-west of Lake Rudolf, on 
to the upper Nile, is a region clf coneiderable extent, which is still practioally 
unknown. Again;in the Wentern W a r s  them ie an extensive area, inhabited 
mainly by the intractable Tunrega, into which no one han been able to penetrate, 
and of which our knowledge is extremely scanty. Even in the Central Sahara 
there are great areas which have not been traversed, while in the Libyan desert 
much remaine to be done. These regionn are of intereet almost solely from the 
geognphical and geological stmdpointu. But they deeerve careful investigation, 
not only that we may ancertain their actual present condition, but in order, dm,  
that we may try to disoover eome clues to the pant hietory of thin iuteregbg 
continent. Still, it mmt be said that the great featuren of the continent have 
been no fully mapped during the last half-wntury that what in required now ie 
mainly the filling-in of the detailn. Thie in s  pmass thst requires many hands 
and epeciel qualiicationn. All over the continent there am regione which will 
repay specid investigation. Quite recently an English traveller, Mr. Cowper, 
found not far from the Tripoli comt miles of magnificent ruins and much to wmct 
on our mapa If only the obstmctiven~ of the Turkish officiale could be over- 
come, there is a rich h e s t  for any one who will go to work with patience and 
intelligence. Even the interior of Morocco, and especially the A h  mountains. 
are but little known. The Frencb, both in Tnnin and Algeria, are extending our 
knowledge eonthwerda All the Powen who have taken part in the scramble for 
Africa are doing much to acquire a knowledge of their territories. Qermany, 
especially, denerren pmise for the perhtent zeal with which ehe has carried out 
the exploration of her immense territories in Esat and West Africa. The men 
she sends out are unusually well qualified for the work, capable not aimply of 
making a mnning euwey as they proceed, and taking notee on conntry and 
people, but of rendering a substantial socount of the geology, the fauna, the flora, 
and the economic conditions. Both in the French and the British spheres good 
work ie also being done, nnd the map of Africa being gradually filled up. But 
what we especially want now ere men of the type of Dr. J. W. Gregory, whom 
book on the Great Rift Valley ie one of the most valuable contributions to Afrioan 
geography ever made. If men of this etamp would nettle down in regionn like 
thst of Mount Ruwenwri, or Lake Rudolf, or the region about Lakes Bangweolo 
and Tanganjika, or in the Atlas, or in many other regions that could be named, 
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the g ins  to scientib geography, M m l l  M to the e m m i d  interents of Afriu, 
would be great. An example of work of this kiid is ~ e e n  in the diacoveriea m d e  
by a young biologut tmined in geographical observation, Mr. Moore, on L l e  
Tmgmyikr There he founds fauna which reerne to &ord a key to the past kistory of 
the centre of the continent, a fauna which, Mr. Mom maintains, is eeaentially of a 
dt-water type. Mr. Moore, I believe, is inclined tozmaintain that the ancient con- 
nection of this put of Africa with the ocean WM not by the west, IIS Joeeph Thomaon 
surmimd, but by the north, through the Great Bift Valley of Dr. Gregory; and he 
strongly advoc.tea the ouefnl eumioation of Lake Rudolf as the crncial test of hi 
theory. I t  is to be hoped that he, or some one equally competent, will have an 
opportunity of carrying out an investigation likely to provide m d b  of the higheat 
importance. 

Bnt there are other special problems amnected with this, the mod kokmrd 
and most repellent of continents, which demand wrioue investk&on, probl- 
-tially gkgmphical One of the moet important of tham, &m t h s  point of 
view of the development of Africa, is the problem of dimatkation.  The mattar --.--- 

is of such prime ~ p o r t s n c ~  that * commktee of the Association h~ been a t  work 
for nome yean~ collecting data M to the climate of tropical Afria. In a g s ~ l d  

way we know that the climate t hot and the rsinhll m t y  ; indeed, even the 
geographers of the Ancient World believed that Centml Africa was uninhabitable 
cm account of ite heat. Bnt acienae requiree more than genmlitiea, d t h d o m  
we look forward to the s u c t  reaults which are being collectad by the committee 
referred to with much hope. We can only go to work experimentally until 
k n d  preckly what we have to deal with. I t  will help us greatly to solve the 
pmblem of acclimatization when we have the exact hdorn that go to aonstitute 
the climate of tropical Africa At present there is no doubt that the weight of 
competent opinion-that is, the opinion of t h m  who have had actual experience 
of African olimate, and of those who have mode a special study of the effects of 
that olimate on the hurmrn constitution-in that, though white men, if they tuke 
due ptecsutionq may live and do certain kin& of work in Tropical Africa, it will 
ncmr be p d b l e  to colonize that part of the world with people from the tempslrte 
zone. This is the learon taught by genemtiona of axperienae of Em-s in 
India. So far, aleo, Bd experience lw shown that white people cannot hope to 
mttle in Central Africa as they have mttled in c s d a  and the United States 
and in Auatmlia, and nuke it a nllnery and a home for new generatiom 
Even in such farourable situations M Bhtyre,  a lofty region on the sonth of 
Lake 3Ty.q children cannot be reared beyond a certain age; they must be eant 
home to England, otherwise they will degenerate ph~sically and morally. No 
country can ever bworne the true home of a people if the children have to be mnt 
away to be r e a d .  Still, it  ie true our experience in Africa is limited. I t  bm 
basn maintained that it might be pomible to A p t  Europeans to Tropical Africa 
by a gradual procees of migration. Transplant buthem E u m ~  to North 
Africa; after a generation or two, remove their progeny further muth ; and m on, 
edging the succeeding generation further and further into the heart of the con- 
tinent. The experiment-+ long one it would be--might be tried; but it is to be 
f e d  that the ultimate result wonld be a race deprived of all t h m  characteristics 
which have made Enrope what it in. An able young Italian physician, Dr. hmbon, 
hm rscently feced this important problem, and h~ not hesitated to come to 
conclusions quite opposed to thorn g e n d y  accepted. His position is that it hra 
taken us centuries in Europe to dincover our hidden enemisq the microbes of the 
varioue diemwu to which northern humanity ia a prey, and to meet them and 
conquer them. In Africa we have a totally different eet of enemies to meet, fmm 
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liom and snakes down to the invieible organism that produce thoee forms of 
malaria, anaemia, and other d k m m  characteristic of tropical countries. He 
admits that theee rrre more or legl due to heat, to the nature of the mil, and other 
tropical conditione, but that if once we knew their preciae nature and moden of 
working we should be in a position to meet them and conquer them. It may be. 
no, but this is a r d t  that could only be reached after genemtionr of expmimca 
and investigation ; and even Dr. Slrmbon admib that the ultimate product of 
European acclimatization in Africa would be meth ing  quite diierent from the 
European progenitors. What is wanted is a seriee of carefully conducted experi- 
menta I have referred to the Blantyre highlands; in British East Africa there 
are plateaus of much greater altitude, and in other parta of Central Africa there are 
large ueu, of 4000 feet and over above sea-level. The world may become so full 
that we may be forced to try to utilize them lofty tropical regione M homea for white 
people when Canada and Australia and the United Statem become wm-populated. 
An one of my predeeesaore in thin chair (Mr. Ravenatein) tried to show at the Leedu 
mesting some yam ago, tbe population of the world will have more than doubled 
in a century, and about 180 yesre hence will bave quadrupled. At any rate, here 
ia a problem of prime importanca for the geographer of the coming century to attuck ; 
with m many energetic and intelligent white men all over Africa, it  should not be 
diffioult to obtain the data which might help towards its solution. 

I have dwelt thus long on Africa, becauae it will really be one of the p a t  
geographical problems of the coming century. Had it been M soitsble M America 
or Australia, we may be sure it would not have remained m long neglected and 
dwpised by the European peoplea as it ha8 done. Unfortunately for Africa, just 
as it had been circumnavigated, and just as Europns  were beginning to mttle upon 
its oenM portion and trying to make their way into tbe interior, Columbus and 
Cnbot di ivered  a new world, a world as well adapted as Europe for the energies of 
the white races. That dimvery postponed the legitimate development of Africa 
for four centuries. Nothing could be more marked than the progrem which Ameriu 
haa made since its redimvery four hundred yesre ago, and the s t sp t ion  of Africa 
which hse been known to Europe since long before the beginning of history. During 
these four hundred yeam North America at least has been very thoroughly explored. 
The two great nations which divide North America between them have their 
government mrveys, which are rapidly mapping the whole continent and inveeti- 
gating ita geology. physical geography, and its natural resource& I need hardly 
tell an audience like thin of the admirable work done by the Survey of C a d s  
under Sir William Logan, Dr. Se.lwyn, end his sucoessor, Dr. George Daweon; nor 
should it be forgotten that under the Lands Department much excellent topographical 
work bas been carried out by Captain Deville and hie predecessors. Still, though 
much has been done, much remain0 to be done. There are hrge lveas whiioh have 
not as yet even been roughly mapped. Within quiterecent yesrs we hak had new 
regions opened up to us by the work of Dawson and Ogilvie on the Yukon, by Dr. Bell 
in the region to the eouth of Hudson bay, by the brothers Tyrrell in the Barren 
Lands on the west of the same bay, by O'Sullivan beyond theaoumssof theOttawa, 
and by Low in Labrador. But it is not so long since thst Dr. Dawson, in reviewing 
what remains to be done in the Dominion in the way of even pioneer exploration, 
pointed out that something likes million square miles still remained tobe mapped. 
Apart from the uninhabitable regions in the north, there are, 8s Dr. D a m n  pointed 
out, considerable areas which might be turned to profitable agricultural and mining 
account of which we know little, such area M t h m  which, as already mentioned, 
have been recently mapped on the moth of Hudmn bay and beyond the 
Ottawa. Although the eastern and the weatem provinces have been very fully 



1 somymi, there in a considerable area bet- the two lying between Lake Superlor 
and H n h n  bay whiah saeme to have been so far almost untouched. A very great 
deal hu bem done for the survey of the rivers and U e a  of Canada. I need hardly 
a y  that in Canada, M ebswhae in America, there in ample awpe for the etudy of 
mmp. proble~nr in phymcal geography-paat and present glaciition and the work 
of gkaiaq the origin and *me of Ue-b~ina,  and the emeion of river-be&, the 
oadh tbn  of caaetlinca Happily, both in Canada and the United States there are 
many men competent and &ex to work out problems of this clPse, and in the 
(1)- of the vuiona aurveye, the tmrmmtione of American learned 8ocietieq in 
k t i k  periodicals, in seprrrb publiations, a wealth of drta hM M y  been 
aocumuhtd of imm(p# d u e  to the geographer. 

Every polo@& and geographer known the impohnt work which hrs been 
acuxnplished by the ruioua mrveya of the United States, M well M by the various 
State NII~~L The United Steta Coast Snrvey hM been a t  work for more than 
hlf a century, mapping not only the cacrst, but all tbe navigable riven. The Lake 
S m e y  bu been doing a similar m i c e  for the ahom of the great U e a  of North 
A m h  But it is the work of the ae01ogical Burvcy w h i i  is beet known to 

mumy which ia really topgraphid aa well aa geologid, and 
which, nuder 6uch men .s Hayden, King, and Powell, hae pdoced a aerier of 
magnificent m a w  dbgrama and memoire of the highest scientific value and 
intemsL h t l y  this mmey has been plaaed on a more spatematic heie ; m that 
now a scheme for the topographical survey of the whole of the territory of the 
United Stateo is being d e d  out. Estenaive ueoe in varioua parts of the States 
b e  been already ta&veyed cm ditrereut da. It ie to be h o d t h a t  in the future, 
an in the pat, the able men who are employed on this mrvey work will have oppor- 
tunities of working out the phyaiognaphy of particular districts, the psst and p m m t  
geography of which is of advancing ecientific intereet. Of the complete exploration 
m d  mapping of the North American continent we need have no apprehension ; it 
h only a queation of time, and it is to be hoped that neither of the governmenb 
responsible wil l  allow political exigencier to interfere with what ie really a work of 
national importance. 

It is when we come to Central and Sonth America that we find ample mom for 
the unofficial explorer.. In Mexico and the Central American States there are 
~onsiderable arean of which we have little or only the vagueat knowledge. In 
8011th America there is redly more room now for the pioneer explorer than there 
is in Central Africa. In recent yearn the Argentine Republic has shown a landable 
zed in exploring and mapping ita immenee territories, whiie a certain amount of 
good work hae llbo been done by Brazil and Chili Most of our knowledge of Sonth 
America is dne to the enterprise of European and North American explorers Along 
the great river conma onr knowledge is fairly satisfactory, but the immense areaa, 
often densely clad with foreab, lying betwtwn the rivers are almost entirely un- 
known. In Patagonia, though a good deal hM recently been done by the Argentine 
Oovemment, still in the country between Ponta Arenas and the Rio Negro, we 
have mwh to learn; while on the west coast range, with its innumerable fjord-like 
inleb, ita i a h d a  and peninaulaa, there ie a fine field for the geologist and physical 
geographer. Indeed, throughout the whole range of the Andes systematic axplora- 
tion b wanted, exploration of the character of the excellent work accompliehed by 
Whymper in the region around Chimborazo. There is an enormous area lying to 
the erst of the Northern Andes, and including their eastern slopes, embracing the 

I am indebted for muoh of tho information relative toSouth America to a valuable 
Memorandam by Sir Olernent.5 B. Idarkham and Colonel G. E Church. 

go. 111. - -S~BER,  1897.1 Y 



318 SOME Qg0QBAPEICAL PROBLEMS. 

eastern half of Ecuador and Colombii, Southern Venecnsk, m d  much of the aunt y 
lying between that and Northern Bolivia, inoluding many of the upper tributariee 
of the Amazon and Orinoko, of which ow knowledge is of the -tieat. Even the 
country lying between the Rio Negro and the Atlantio is bat little known. Tbere 
are other great mean, in Brazil and in the Northern Chaoo, which have only been 
psrtially deactibed, such as the region whence the &ama forming the Tapjos and 
the Paraguay take their riee, in Mato Gnlso. A aurvey and detailed gaogmphid 
and topographical dencription of the whole baein of Lake Titiclur is a desideratum. 
In short, in South America there is a wider and richer field for exploration than in 
any other continent. But no mere raah through thew little-known @ens wi l l  
suffice. The explorer must be able not only to use his mxtant and hi theodolite, 
hi compass, and his chronometer; any expeditioxu entering them mgkm ought 
to be able to bring back mtinfactory information on the geology of the country 
traversed, and of its fauna and flora, p t  and present. Alread J the revelatiom which 
have been made of the pant geography of South America, and of the life that 
flourished there in former epochs, are of the highest intersst. Moreover, we have 
here the remains of extinot civilizations to deal with, and although much har been 
done in this direction, much remains to be done, and in the extensive region already 
referred to, the physique, the traditions, and the cuetome of the natives will repay 
careful investigation. 

The southern continent of Australia is in the hands of men of the oame origin 
as those who have developed to such a wonderful extent the nreonmee of Canada 
and the United States, and therefore we look for equally oatisfactory mulb so fiar 
.a the characteristica of that continent permit. The five coloniea which divide 
among them the 3,000,000 square milea of the continent have each of them 
efficient &~ernment surveys, which are rapidly mapping their featurea and 
investigating their geology. ,But Aastrelia hne a trying eoonomic problem to 
solve. In none of the colonies is the water-supply quite adequate; in a11 are 
stretches of desert country of greater or lean extent. The centre and western half 
of the continent is covered by a deaert more waterleee and more repellent than even 
the &ham; so far .a our preaent knowledge go* one-third of thecontinent ie un- 
inhabitable. This desert area has been c r d  by explom, at the expanse of 
great sufferings, in various directions, each with the same dreary tale of almost 
festuteless sandy desert. covered here and there with spinifex and scrub, worse than 
uselem. There are hundreds of thousands of square miles still unknown, but there 
is no reason to believe that these areas poems any features that differ ementially 
from those which have been found alpng the routen that have been explored. 
There have been one or two well-equipped scientific expeditions in recent yeare 
that have collected valuable data with re@ to the physical characteristics, the 
geology snd biology of the continent; and it is in tbir direction that geography 
should look for the richest results in the future. There remains much to be done 
before we can arrive at satisfactory conclueions ae to the phpsical hietoy of what 
is in some reapects thc most remarkable land area on the globe. Though the 
surf- water-supply is so scanty, there is reason to believe that underneath the 
surface there is an immense store of water. In one or two pl- in Auehlia, 
especially in Western Queeneland, and in New Bouth Walea, this supply has been 
tapped with satisfactory results; millione of gallom a day have been obtained by 
sinking wells. Whether irrigation can ever be introduced on an extemive axle 
into Australis depends upon the extent and accessibility of the underground water- 
supply, and that in one of the geographical problems of the future in Australia. 
Xew Zealand has been fairly well surveyed, though a good deal remains to be done 
before its magnificent mountain and glacier system is completely known. I n  the 
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~t island of New Oninan both the British and the Germans are opening up the 
interion of their territories to our knowledgeJ but the western and much larger 
portion of the bland prarents a large field for any explorer who urea to venture 
into its interior. 

The rmurellom mecess which h attended Dr. Nanmn's daring adventure into 
the arctic m has 4 n d  a widespread interat in polar exploration. Nansen 
may be naid to have almast d v a d  the north polar pmblem-a:, far, at  leaat, an the 
OH World side of the pok M concerned. That some one wil l  rewh the pole at  no 
distsnt d.te b certain ; Numen ham shown the way, and the legitinute cnriosity of 
humanity.will not rat antidied till the goal be reached. But arctic exploration 
doss not end with the attainment of the pole. Enrop haa done her share on her 
own side of the pole; what about the ride which forms the Hinterland of North 
Ameria. Pnd qmidly of C a d s ?  To the north of Enrope and Asia we have the 
d t c d  group of irlanda, Spibbwgen, Flrar J d  Land, Xovaya Zemlya, and the 
New Sikrirn b b d a  To the north of Am& we have an immsnae dipelago,  
the actual extent of which is unkwwn. Nanaen and other luotic author ik  main- 
tain that the wxt  thing to be done L to complete exploration on the American 
bide, to -pt to do hr that half of the north polar region what Nausea hu done 
for the other half. I t  may be that tha irknde which fringe the northem shorer of 
the Xew World am amtinuad kr to the north ; if so the J wonld form convenient 
8- for the work of a well-equipped expalition. I t  nuy be t b t  they do not go 
much forthQ thm we 6nd them on our nupa. Wh.brer be the crse, it ia im- 
portant, in the in-b of dance, that this acction of the polu a n r  be examined ; 
that M high a latitode u poaaible be attained ; that oonndiop be mde to diacover 
whethew the deep ocean exknde all round the pole. I t  L rt.ted that the gallant 
L i  P q  h org.nixcd a &me of exploring this ua which would take 
a w e d  yearn to mxomplish. Let un hope that he will be able to carry out his 
cchemc. Meantime, I h d d  C h d a  look on with indifiemnce? She h a t b i n d  
the -dig of a great and pmperonr nation. She h u  &own the most com- 
mendable zeal in the exploration of her own i- territory. 8he haa her 
dnutiolul, scientific, and literuj institutionm which will 00mpu-o fkvonrably with 
thom of other eoontriee; her prma M of a bigh order, and he- h.s made the- 
beginnings of a literature and an art of her own. In  these respects she ia walking 
m the s t e p  of the Motha Country. But b.s h n d .  not rached a when 
she is in a paih to follow the matend example still fnrther? What hrs more 
contributed to render the name of Great Brifain illuatriona t h  those great enku- 
prbm which for cent& she has aemt out from h a  own rborea, not a few of them 
rolel~ in the inbmta  of acienee ? Such entsspriwr elevab a nation d form i b  
glory and ib pride. Surely ('And. h u  ambitions beyond mere material pmperity.. 
and what betbr beginning could be made than ths equipment of an expedition for 
the exploration of the ems that lie between her .ad the pals? I venture to throw 
out there suggertione for the consideration of those who have s t  h a r t  the honour 
and glory of tbe great Canulisn dominion. 

Not only h.s an interest in arctic exploration been revived, but in Europe at  
leaat an even greater intarest has grown up in the exploration of the region around 
the opposite pole of the Euth of which our knowled* is m eanty. Sioce 
Sir J.mes C. Rosn'a axpedition, which was sent out in the yesr 1839, almost 
nothing h~ been done for nntarctic research. We have here to deal with 
conditions d1l-t from those which ~vround the north pole. Inatead of an 
rlmmt landleas ocean, it is believed by those who have given special attention 
to the subject that a continent about the of A u I I ~ ~ ~ .  o o v o ~  the south 
polar region. But we do not know for certain, and murely, in the intsreats of our 
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science, it in time we had a fairly adequate idea of what are the real conditions. 
We want to know what b the extent of that land, what are ita glacii conditiom, 
what is the character of ita geology, what evidence exists M to its p h y M  and 
biological conditions in past agea P We know there is one lofty, active v o h o ;  
are there any othem ? Moreover, the science of tmmhial magne th  Q aeriomly 
impeded in ita'progreas becaum the data In thii department from the antarctic are 
eo w t y .  The aeae around this continent require to be inwetigated both M to 
their depth, their temperature, and their life. We have here, in ehort, the most 
extensire unexplored area on the muface of the globe. For the last three or four 
yeam the Royal Geographical Society, backed by other British societies, has been 
attempting to move the Home Government to equip an adequate expedition to com- 
plete the work begun by h h t y  y a m  ago, and to supplement the great work of 
the ChaRenger. But though sympathy haebeen expresred for antarctic exploration, 
and though vague promiaee have been given of support, the Qovernment Q afraid 
to enter upon ur enterprise which might involve the services of a few naval 
and men. We necd not criticize this a t t i t d a  But the Royal Qeographii 
Society has determined not to let the matter rat hem. I t  in now d i g  to 
obtain the support of pnbliospirited men for an antarctic expedition under ite 
o m  auspices. I t  is felt that antarotic exploration is peculiarly the work of 
England, and that if an expedition is undertaken, it will receive subetu~tial support 
from the great Austmlaeian colonies, which have so much to gain from a know- 
ledge of the physical condition of a region lying a t  their own doon, and prohbly 
having a d o m  influence on their climatological conditions. Hem, then, is one of 
the greatest geographical problems of the future, the solution of which ehould be. 
entered upon without further delay. I t  may be mentioned that a small and well- 
equipped Belgian expedition hre already started, mainly to carry out deepsca 
renearch around the south polar area, and t h J  atrenuom efforte ere being made in 
Germany to obtain the funds for an expedition on a muoh larger scale. 

But ow science h a  to deal not only with the lands of the globe ; its sphere b 
the whole of the ourface of the Earth, and all that is thereon, eo f u  at least M dim- 
tribution is concerned. The department of ocesuogmpby is a compratively new 
-creation; iddeed, it may be said to haveoomedefinitely into being with the famous 
voyage of the %lZengcr. There had been expeditions for ocean innstigation 
before that, but on a very limited ~ d e .  I t  h a  only been through the resulta ob- 
tained by the Chdengcr, supplemented by thoee of expeditionu that have eumlnsd 
more limited .rerq that we have been able to obtain an approximate conception of 
che conditions which prevail throughout the variom ooeur deptb&conditions of 
movement, of temperature, of s e l i t y ,  of lifa We have only a g e m d  idem of the 

contoum of the ocean-bed, and of the composition of the sediment which covem 
that bed. The extent of the knowledge thus acquired may be gauged from the fact 
that it  occupies a considerable space in the fifty quarto volumebthe 'Challenger 
Publications'-which it took Dr. John Murray twenty yeue to bring out. But 
that great undertaking has only, ss it  were, laid down the general features of the 
meanic world. There is plenty of mom for further research in this direction. Our 
own surveying ship, which are constantly at work all over the world, do a certain 
amount of oceanic work, apart from mere mrveyiug of coasts and islands and 
nhoala. In  1895 one of these found in the South Pacific soundings deeper by 600 
fathoms than the deepest on record, that found twenty yearn earlier by the 
Tarsam to the north-eaat of Japan. The deepest of these new eoundinga WM 

5156 fathoms. In the interests of ecience, ss well ae of cable-laying, it Q 
desirable that our surveying sh ip  ahould be. encouraged to carry out work of thin 
kind more systematically than they do at present. Thii could surely be arranged 
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without interking with their regular work. We want many more observations 
than we n w  hare, not only on ooean depth4 but on the nature of the acern-bed, 
before we u n  have a n~tbhctory map of this hidden portion of the Earth's surfaoe, 
and form natidactory conclnsiona as to the past relatiom of the W B U L - ~ ~ ~  with 
what im now dry land. I believe the position ie maintained by geologiets, that from 
the remote period when the great folds of the Earth were formed the pment 
relations between the great land-maswe and the great oceans have been eeaentially 
the name ; that there have no doubt been great changer, but that these have been 
within mch limits .e not to materially d e c t  their relatiow an a whole. This is a 
problem which further oceanic rereuch would go a long way to elucidate. That 
striking changea are going on a t  the preeent day, and have been going on within 
the h u m  period, cannot be doubted. Some ooast-limes are rising; othen are 
Wing. Prof. John Wine, our great authority on nebmology, h oollected an 
extremely intsrerting series of data, M to the curione changes that have taken 
place in the oceu~-bed since telegraphic cablee have been laid down. The 
frequent breakages of cables have led to the examination of the subaemic 
ground on which they have been laid, and i t  h found that slida and sinkings 
have d, in mme canes amounting to hundreds of fathoms. Them, i t  is im- 
portant to note, are on the slopes of the Continental Margin, or, an i t  b called, the 
Continental Shelf, .q for example, off the colrst of Chiii. It b there, where the 
Euth's crunt is peculiarly in a state of unatable equilibrium, that we might expect 
to find such movements ; and therefore sonndinga along the continental margins, 
st intsmle of say five yeam, might furnieh science with data that might be turned 
to good aceomt. 

Aa an example of what may be done by a single individual to elucidate the 
pleaent and p t  relations between land and eeq may I refer to an able paper in 
the Qqmphied Journal of May, 1897, by Mr. T. P. Qulliver, a pupil of Prof. 
Ma, of H a d ,  himself one of the foremost of our ecientific geographers? Mr. 
Gulliver hm made a special study on the spot, and with the help of good topo- 
graphical and geologicrl m a w  of Dungen- Foreland, on the eouth-mt aolrst of 
Kent. Mr. Giulliver takes this for his subject, and works out with great care the 
history of the changing coeet-line here, and in connection with that the origin and 
ebgen of the Engl i i  Channel. This is the kind of work thrt well-trained geo- 
graphical rtudente might undertake. It is work to be encouraged, not only for 
the reaulte to be obtained, but as one species of practical geographical training in 
the field, and M r reply to those who mainbin that geography ie mere bookwork, 
and has no problems to solva Prof. Davia himself has given sn  example of 
6milar practical work in his elaborate paper on 'The Development of Certain 
English Riven' in the Geographiod Joumd for February, 1896 (vol. v. p. 127), 
and in many other publicationa 

Another important problem to attack, and that in the near fotwe, ia that of 
hit ielanda I say in the near future, because it is to be feared that very 
few islands now remain unmodified by contact with Europeans. Kot only have 
the natives been affected, both in physique rrnd in ountoms, but the introduction of 
European p!ante and animals has to a greater or lens extent modified the native 
fauna and flora. Dr. John Murray, of the Cldknger, has net a good eumple in 
thii d i i t i on  by sending a young official h m  the Natural History M w u m  
to Christmas island, in the Indian ocean, one of the few untouched islands 
that remain, lying far away from any other land, to the eouth-erst of the Keelinge. 

What islands am to the ocean, lakes are to the land. I t  in only recently that 
thew i n M n g  geographical featuree have received the attention they dearve. 1 Dr. Murray bas for some time been engaged in investigating the phyaical 



eonditiona of =me of the nmvkable lakes in the weat of Scotlad. SOIM three 
yearn .go my friend and colleagq Dr. Mill, aarrid out a vy olrreful survey of 
the Engiish hker, under the awpim of the Royal Geogmphiul Society. Him 
soundings, hh ohservatiom of the lake conditions, of the htm on the m&m 
of md uuund the laken, when combined with the invatigrtioa of the re'gimc of 
the rivm and the physial geography of the murounding country, conducted by 
such accomplished geologists .e Mr. Marr, durd the m;.teri.ls for an extremely 
interesting study in the geographical history of the dietrict. On the Continent, 
again, men like Prof. Penck, of Vienna, have beea giving special attention to lakes, 
that accomplished gmppher's monograph on Lake Conrtance, bued on the work 
of the five rWee bordering i b  sharer, being a model work of ib kind. But the 
father of Limnologp, u th ie  branch of gergnphy is called, k undoubtedly Prof. 
Forel, of &mom, r h o  for many yearn has bean inwtigating the conditions of that 
classid lake, and who is now publiehiDg the d t r  of his d. Dr. Forel's 
pper on ' Limnology : a Brurch of Qeography,' and the diecumion which follows 
in the Report of the last Intemstional Qeographical Comgrerg affords a very fair 
i d a  in h r t  upace of the kind of work to be done by this branch of the acionce. 
In Francs, again, 16. Delebecqw is devoting himaelf to a drnilar line of rereuch ; 
in Germany Ule, H a l b k  md o h m ;  Richter in Austria, and the Balaton Com- 
d o n  in Hungary. I may &o here refer appropriately to Mr. Iarael C. Bwmell's 
able work, published in Booton in 1895, on 'The Lakee of North A n d a , '  in 
which the author urta them blrea u a text for a d i m e  on the origin of lake 
hem and the part plrryed by h in the c h g e a  studied by dynamic geolwg. 
Some of tbe beet examplee of an exhaustive study of a labre basin will be found in 
the magnificent monograph on U e  Bonneville, by Mr. G. K Qiikt, and that 
on Lake khontan by Mr. hael Cook Rnsrell, publinhed by the United States 
Geological Bntvey ; the former M indeed a complete history of the great buain, the 
lugest of the intsrioP dninege uers of the North American con&nt. In the 
pnblicatiom of the variow surreys of the United States, oe well ~e in the official 
reports of the Canadian Lake surveys, a vast amount of material aisb for any one 
interested in the ntudy of lakes; in addition, there are the e l h t e  special Rep- 
on the great hkes by the &dmgmphi~ Department. Indeed, Nmth America 
pmenb an exceptionally favourable M d  fbr limnologid inveatigatbn; if carried 
out on a systematic method, the reeulb could not but be of great dentific ininkrest. 

Rivern are of not geographical interest thsn lakes a d  theme have a h  
recently been the subject of speoid investigation by physical geographers. I have 
a h d y  referred to Prof. DavbJs study of. a specid English rim system. The 
work in the Engl i i  Lake Didriot by Mr. &rr, spoken of in connection with 
Dr. M W  investigations, wae mainly on the hydrology of the region. Both in 
Germany and in Ruesir p i d  attention is being given to this mbject, while in 
Amorica there is an enormous literature on the Miimiaeippi done, mainly, no doubt, 
from the prec!ical standpoint, while the result of much valuable work on the St. 
LawmnceC8is buried in the Canadian otkial publications 

But time dotw not admit of my going farther. I might have pointed out the 
wide and m t l y  intareating field prewntd by what the Germsun call bnthropo- 
geography, derling with the intarrelations between humanity and its geqpphical 
.environment. Chgmphy, Mr. Madcinder hoe aid, is the physical basis of Ltory; 
it  is, indeed, the physid brais of all human activity, and from that standpoint 
the field for geographical research is n n h d e d .  But I oan only hit a t  thie. 1 
have endeavoured to indicate what are mme of the l e d i g  geographical problem 
of the futum, first in order to show at this eornewhat critical epoch how very 
much yet remains to be done, how many important lines of inquiry are open to the 



geoprphical student, and that tbe pwaib'itiss of our science are, like those of 
other deputmenb of rmearch, insxhauetible. My aim haa also been to indicate. 
by actual cumplea what, in the conception of BritLh geographers at lsoet, is the 
field of our subjeot. We need not trouble greatly about any precim definition so 
long M there in such a choioe of work for the energies of the geographer. I trust 
I bare been, to mme =tent at  1- ~ c c a ~ f u l  in the double objeot which I have 
had in view in this opening .ddresr in a country which preaente so splendid a field 
to the p t i c a l  geographer. 

THE MONTHLY RECORD. 

The Lake8 of the Ei- Qebirga-The investigations, begun in 1895, 
rckting to tha mountsin lakea known aa the K~ppsntsjche,~' were continued 
in 1896 by Dr. Otto ZachuiY. His d m  show that the average amount of 

Plankton " (micro-fauna) mnt.ined in them k only the tanth or twcmtisth part 
of that contained in the standing waters of the North h r m a n  lowlands, m that in 
a biilogid renr, they m y  be put down M "&inert." This holds mpeoklly in the 
cam of the (hater Koppentaioh (altitude 3996 feet), w h i t  the Lemer Koppentdch 
(altitude 3632 feet), with an area only o d x t h  M large, is muoh mom brvourably 
placui. During three weeb in June and July the amount of "Plankton" in the 
latter proved to be fmm OW04 to 09006 pex hundred puts of water, while in 
the former it onlr reached the small percentage of fmm 090035 to 0-0lIOL Thus 
the srmrllsr lake h~ just enough to 6 t  it for fish-oulture (Corcgonw m u m ) ,  but 
not ao the larger. Be regards the micro-8- of the mud on the lake-bottom 
(m), a special intereat attachen to the preaenee of StarropSstobia a n q ~ .  
Thin markable and warm apecia h~ hitherto been found only in North.bmeric~, 
on the Pny de D6me (central plateau of France), and in C o m d  The three 
small " Kocheltemhe" (altitude 4068 feet), which lie in the region of moraine#, 
dating lrom the Glaciil cpocb, known as the ''Cham Schneegrnbe," ue =Led 
by a great abundance of diatoma The g d  chulrcbr of the flora is sub-olgine 
or aub-arctic. Simultrrneous detarminationa of temperature gave (for the afternoon 
in the middle of July) the following rennlto :- 
. - 

I 

In the latter the moot rapid f.U occurred between the surface and a depth of 5 feet, 
with a difference of 4-lo Fahr., and in the former between 8.2 and 16.4 feet, with a 
c l i ! k m c e  of 6 O  Fahr. A remarkable hct is the comparatively high temperature a t  
the bottom of the lerger lake, aa alm the high level of the zone of mmt rapid fall of 
temperature in both. The Lst circmtance in poasibly connected with the length 
of time that both lakes remain in shadow. 

The Botoaiaal Qeography of Hiddle Albania and Epim.-To the 
July number of Peterman~ts IliitWungeir Dr. Antonio Bsldacci contributes the 



fint part of a paper netting forth the resulte of his explomtions made in this @on, 
with rm eye to the geographical dhtribution of p h t r ,  both wild a d  cnltivated. 
Among the moet interesting obeervations from a geographical point of view ir the 
fact that, apparently in consequence of the shelter afforded from cold northerly and 
north-euterly winds by the D i c  Alp and the other maritime r;lmgss on the 
went side of the Balkan penimla, numbem of chvrcterietic Meditanunean forms 
mach much further north on the emtern than on the wertern ahores of the Adriatic. 
A map on the acale of 1 : 1,000,000 which acwmpaniee the paper, dietinguiebee the 
arms occupied by the charrcterintic Mediterranean vegetation (the mapti of the 
Fmnch, & d i e  of the I W h ) ,  asrepreamting which, a t  I& in the pubexpiored, 
Dr. M b i  attaches most importance to the Quercus coacifm, the mountain foreat 
region (with conifers, ~u~u1 i fe .k~  ek ) ,  the high mountain-region, and swampa, and 
indicates the pLaoe of occurrence of the olive and the Citrus genus, the Qwrecrs 
Bgilopsand Quercw Qridmhii, the Cyfinu Wddeni, the & d w  Hip~tcmurrr ,  
the Nerium Oleander, Aroc, Uthobium, and Oxidn'. 

The Wandering8 of Prinoe ChPrler Ed- in 1745.-The Intent 
publiution of the Scottish History Society take9 the f am of a chronologid 
itinenrp of the movemenb of the young Pretender from hi arrival in ScotLnd 
on June 22,1745, to hie depnrture for France on September 28,1746. Mr. W. B. 
B W e ,  whose ingenioeely constructed ccwmouph&e haa been exhibited to the 
Boyd Qeographical Society, has shown himself to be no 1- sucoessfnl M a 
ltodsnt of old topography than ne a mathematical geographer. The dilEculty of 
dekrmbiig the exact stopping-placee and the routes followed dnrhg the romantio 
d e r i n g a  through the Weet Highlands which pnceded the escape of the 
Pretender, is clear to any one who hee considered the contradictions of published 
nrcords; bnt all the difficultie9 in thin cane have been overcome. The r o n b  hare 
bwn placed upon a modem map, and are shown in three coloum-red for the rapid 
d ~ c e  to Derby, green for the retreat to Invernws, and blue for the flight after 
Cnllodon. In thin way the different viaitti to eome of the p l m  are shown with 
great dlatinctneaa I t  was the author's first intention t> h*ve reprodnced a oon- 
bmporvp map, but, on account of the defectire topogmphy of dl of them, he 
dsaided that they would be lm earriceable than a map baaed on the Ordmntx 
Survey. I t  is interesting to recall that the commencement of the Ordnance Survey 
of the United Kingdom wae, like the laying out of the Highland rocrQ, a direct 
m a l t  of the rSng in 1745. In a very interesting note on contemporay maps, 
Mr. Blaikie deacribea three-one showing the routes of the Pretender by Colonel 
J. A. Qrante, in a French and Englhh edititm (both in the British Mumum) ; the 
mcond apparently a copy pnhlhhed anonymouely in Rome, and now very rue ;  it 
L not in the Britieh Muasnm, the only copy known beiog in Lord Cmwford'a 
collection. The t h i i  map could not be identified for =me tima It was referred 
to by Biihop Forbea 8s the work of John Finlayson, and its identification is m 
example of acute library research. Mr. Blaikie fo-and in Sco thd  a map without 
nune, imprint, or dote, but in its title claiming to show "even the secret Roub of 
the Pr after the battle of Culloden until his Eecsp to France.' In a petition 
of John Finlapon, when in prison after Culloden, he begs for the return of the 
platan of hie map ; and in another letter he says, "If the contraction Pr give 
any offence, it  can be altared." Other pieces of internal evidence placed the identity 
of the newly diecovered map with Finlayaon's beyond doubt. The ingenious 
author had, of course, endeavoured to secure the favour of both ddes for his work 
by using a contraction which would stand for "Pretender" with the supporters of 
the Oovemment, and for "Princen with the Jacobitea 
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-orb on B m e m  fionti(lr DM&.-Dnring the var i~m minor 
militsry expeditions which have been wnt to outlying dietriota of Upper Burma, 
much geographical information han E m  collected, and in embodied in the reports 
of the 05ms of the Intelliiemce branch, a n n m k  of which have lately been 
d v e d  fiom the h e a d q m b  of that dep.rtmmt at Sik. They deal with 
districts in the north-east, north, and west of Burma, including the northern and 
leaat-known parts of the Shan st~tee, the country of the Elsna Kachii, on the 
upper Irawdi, and the Chin hills. All w h d m t l y  rupplied with route-=pa 
and eketehes of the country panned through. Lieut. C. E. Macqnaid reports on a 
tour made in 1895-96, in the Shan r b t a  beyond the Salwin, near the Chin- 
frontier. The district is chidy occupied by small Wa rtates not yet brought 
under British corrtrol, and on the Chinam frontier by mrrge Wa tribea, still un- 
rM+d by Europeam The Wa ststee are reported to be very populous. A g m t  
quantity of opium is grown, but the country is, M yet, exceedingly poor. No 
buurs are held, and there is practically no currency. Reports of the exietence 
of gold am, however, current. On a prel imwy trip, Lieut. Macquoid visited 
the country somewhat fPrther north, on the esst h o k  of the Salwin, which 
h hitherto been little known. Pan-Long, a eettlsment of Panthayo, he 
fwnd to be a prouperms trading centre, and, from itu nearness to the future 
terminus of the Solwin railway, it in liiely to become a town of much imporhnce. 
Between Mandalay and Thihw the construction of the line wan progressing rapidly. 
A report by Lieut. M. N. Turner has to do with the h a  Kachin expedition of 
1895-96. The country of the Sana Kachins lies between the Mali-Kha, or weetam 
branch of the Irawadi, and the Kumon range, which forma a barrier on the side of 
the Hukong valley. I t  is generally coveredwith jungle, relieved only by the brown 
ptches which mark the annual clearings of the inhabitants. Bamboo8 are found 
everywhere. The general surface is broken, condating of low eteap hiilsand narrow 
*.lleye. A lofty, prohbly snow-capped range was just visible to the northeant. 
Lieut. E. S. Carey gives an account of a visit to the jade-minw dietrict ea& of the 
Cbindwin river, of which Kanai is the principal village. The Kuchins of the 
district build very large houseq which are opem to .11 comers. The Kansi-la, who 
b the headman of the whole tract, eometimes entertains 100 to 160 gueste per 
night. Beaides jade, which in obtained by diving from the bed of the rivers an well 
M from the mines, rubies and d t  are the principal products of the country. Chid 
m &o found. The climate is ple~sent by day, but the nighte are sometimw un- 
plea~ntly cold. Two reports deal with the Chin hille, which, however, am 
dereribed more fully in the work noticed in the hat number of the Jw+nd (p. 211). 

8-8 J B  in Borthern and Central P d . - D u r i n g  the year 1895, extensive 
journeys in Northern and Central Peraia were made by A. F. Stahl, formerly 
Director of Poets in that country, chiefly with a view to mineralogical and geological 
investigatione. Valuable results with reference to the topography of the country 
prsed through were .la0 obtained, and these have been- pub?ihed ae a supple- 
mentary number of Petermanna Mitteilungan (No. 118,1896). The letterpress, 
which gives a detsiled description of the principal routes followed, is accompanied 
by thl-ee maps on the large scale of 1 : 825,000, itself a fourfold reduction from the 
original scale of the surveys. The map imed  by the Ruseian Qened Staff was 
taken by Herr Stahl an the basin for his map u regards the positions of the 
principal towns, but the intervening country is laid down entirely from his own 
work, the prta not visited by him being left blank. His rontea, however, especially 
in the Northern Persian highlands, form such a complete network over the country. 



that hi map ahowe in detail the features of by far the larger part of the eurfm. 
A comparison of Herr St.hl'e map with that of Colonel Lovett, published in the 
R.G.S. BweeaZinp for 1883, and with the Socisty'e map of Peni. pnblished in 
1892, shows m e  of the altexationa whioh have besn intxoduced as a result of the 
Oermrs traveller's enrveya The Lar or Ldu, the upper course of the Harh r~  or 
Heraepei, haw been followed up almmt to its eonm in about 51° 30' 8, and the 
course of the Nur,.the principal tributary of the name river, has been detarmined. 
Herr Sbhl pls~ss Mount Devavend slightly to the weat of the position aanigned to 
it in the Sociity's map, with the renult that the Hsrhu, .tter enoircling the moun- 
tain, haw rather a north-northarntarly than a northerly mume. The main channel 
of the river is alao ahom ae lying entirely to the east of the Amol-Afahmudahd 
railway, and M heving no connection with the rtream whioh enten the ssr at  the 
latter plaoe. In Central Pereia Hem StahlJe routes did not cover the country m 
th'ikly, but they extended in VB~OU directions on either aide of the direct line from 
Knm to Yezd and Kerman. Thmughout thii diitanoe the country offere no 
hindrances to the couatnrotion of a good rod, but the t d i c  would not repay the 
outlay. Between Nain and Anarek Herr Stahl found a marked line of d e p d o n ,  
which doss not appmr to be ehown on previone maps. The loweet point cannot be 
much more than SOOO fe& abon, the sea AII regsrds the formation of the P m i m  
dt-de~rta, be rather attributes it to the sotion of atmcapherio p ip i t a t ion  th.n 
to purely earin1 cum@. 

Cap- Bb,ttego'r Expditio~~.-A report by Lieute. Vannutelli and Citerni, 
the Enropean survivore of Captain Uttego's expedition, is published in the B&tino 
of the Italian Geographical 90c'ity (1891, No. 8). From the Daua (Journal, YO]. 
viii. p. 616) the expedition made its way to the Amara country on the left bank of 
the Sagan, in about 6O 23' N., 38O 16' E. Thb river ie evidently the Ghl.nr Amam 
of Dr. DonaIdaon Smith, whioh entern Lake Stefanie. Aftar viaiting Lake Pagde, 
the Wallamo country, and the Omo, i t  proceeded southwardo to Lake Budolf. and 
after again exploring the Sagon, followed the unvisited western ehore of that lake to 
about 3O 8' 5. In November, 1898, Dr. &chi returned southwacde towards Lugh 
with the wllectione, while the bulk of the expedition continued in a north-westerly 
direction along the western edge of the Ethiopian highlank The unhealthy nature 
of the wuntry induced 0.ptain Bhttego to make for the mountaim, ascending the 
river Upeno (apparently the Buo or an aftluent),and relations were entered into 
with the Galla Chief of Lega and Sajo, whoee reaidenc(1 appean to have been oloss 
to Ggbo, reached by J. M. & h e r  in 1892. The chief, however, proved tnachemus, 
and the encountar in which Captain Bbttego lost hie life took plaoe. The survivore 
were held captive for some time, but were finally eent to Adis Abeba by order of 
Menelek. Colonel Leontie5, in a letter to the Nowye Vrmia, reproduced in  the 
Italian Bdktino, etatee that Bbttego succeeded in proving the identity of the Omo 
with the &bat, thus verifying the view *en by Dr. Beke ao far back as 1848. 
The Italian oficere, however, appear to be eilent on thh point. Prof. Keller, who 
has himself made e x h i v e  journeys in Somaliland, writee concerning the fate of 
Dr. hcchi, which ie still involved in aome obscurity. A recent telegram from 
Zanzibar seems to indicate that he was killed in an Abyseinim raid in the country 
of the Bonrn Gnllae. A part of the scientific notes collected by the main expedition 
after his departure have been mved. 

The 801~thm Bordarlan& of Qarmrn gut dfrica-When Baron v. 
Schele and Captain Ramsay, in 1894, made their way from Amelia bay on Lake 
Nyaaa to Kilwa, by a new routs acme the aonthern part of the Bufiji b i n ,  Herr 



Lieder, the geologist of the expedition, WM rent muthward~ to Mpamba bay, in 
order to explore a, mare mntherly route from that point to the coast. Captain 
Rameny'a lqe-ade  map wan publiehed in 189% in the Malteilmgm taw dsn 
Dca3rdisn &b~t@idm, and the same valuable publication now gives (1897, 
part 2) a detailed account of Liedeis journey, .wornpied  by a map on the wale 
of 1 : 800,000. Herr Lieder's amount given a large amount of information on the 
physicpl geography, M well M on the inhabitento, trade routes, ek., of the oountry 
traversed. The route from Mpmba bay, though used by small trading carav.ns, 
is Lr more difficult than that from Amolii bay, the momt to the high plateau 
which mprah  L&e Npug from the headwaters of the Rorama being steep, and 
the p t h s  bad. The whole oountq around the Rorurmr so- undulating 
plateau about 3000 feet above the &in inhabited by the Wangoni, known to the 
oaut peopiee as Masnsagwam L*w the Lunugwangnuq a tributary to the Bornmr 
Sinoe they have been cut off from intencoarae with the more muthem Zuluq they 
bave mixed with the d v e n  of the country, and have even loet their Zulu epesob, 
although their euetoms have been adoptsd by the subject tribes. In the aoutharn 
part of their district a m u d  settlement of corat traders WM founded in 1890. The 
granite of the region of Mpamb b y  noon gives p h  eastward to gneiaq which, 
aometimee with a m&ce layer of laterite, occupien most of the Wsngoni country. 
Still further eunt the pla- between the Bufiji and Roruma b i n s  is in great 
memure composed of sandatone. The route led along ita aouthem margin, which 
ie deeply cutby streune flowing to the Bovuma, and overloob a much lower h o t  
of oountry in that direction. The surfam WM g e n d y  covered with thin tree- 
sevannah, with very little undergrowth. I t  m entirely uninhabited, though tnroes 
of a former population wem everywhere visible. The sanbtone rugion enda at  
the Mohessi, the only stream on thii route to the coast which ~ n b .  any 
difficulties to cerov.nr In the rainy aeraon it  atteinr a breadth of neuly 300 
yards a d  a depth of 16 feet, md is impmaable. Beyond this the route led through 
a better-known country. At Mami the Bovuma basin waa left, and the way to 
Kilwa followed the northern edge of the Mwerr plateau, which bounb the 
of the Umbekuru on the wuth. 

Joarneyr in hmmn Emat Afkioa-We learn from the DGlikGher Kdonid- 
M a i t  (May 15) that (3. Schillings, who accompanied Dr.SchoeUer on hie expedition 
to the Victoria Nysllxs, has, since hie return to the coaet, made a new journey to 
the h i  steppei for the purpose of rcaching the Lake Kiniarok reported by 
Dr. Fiscber and Dr. Baumnnn. Three forced marchea over the waterless steppe 
brought the traveller to a aeries of small lakes, twelve in number, formed by the 
accumulation of rain-water in the hollows of the nurface rock, some b e i  of 
considerable depth. Only three contain water throughout the year. Lake Kiiiarok 
does not exist, but the name applies to a sandy plateau, which from a distance 
may preeeut the appearance of a lake. Numbem of steep mountains riae from the 
surface of the plain in the neighbourhood of the lakes, but the scarcity of water 
prevented their exploration. Qlobus (voL luii .  No. 1) publishea news from Zanzi- 
bar containing mme details respecting Lieut. Werther's expedition (Journal, vol. 
viii. p. 175), which reached the coast in May last. The traveller had succeeded 
in reaching the summit of Mount Gurui, the w e n t  of which, to within a few 
hundred feet of the top, waa made in 1894 by Count von Giitzeu (Jourrurl, vol. iv. 
p. 373). Its height is reckoned by Lieut-Werther a t  about 10,200 feet. The 
mountain is undoubtedly an old ruined crater, furrowed by deeply eroded ravines. 
The diameter of the crater is rather over half a mile. Ite wall is broken through 
on the south-east, but ia more intact elsewhere ; and Lieut. Werthcr was able to 
climb both of its highest segments. A new lake is said to have been discovered by 
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him in the grent East African trough. Two small lakes have alao been lately 
discovered between Mounts Meru and Kilimanjaro by Lieut. Merker (Mitt. aus 
Jm Deutdchen ~utegcbictsn, 1896. No. 4). Lieut. Engelhardt haa lately made 
journeys in the Hinierland of Lindi (D. XdoniaZblcJt, June 1 and 15), during 
which he examined the capabilities of the Bovuma as a navigable route into the 
interior. He thinks that even at high water the stream can never nerve as a 
eontinuow waterwayD although certain sections have depth enough of water to 
h t  fairly large oraft. The region traversed by him weat of Lindi was generally 
fertile, no h steppes being met with. The country north of the Rovnme 
and weatward of M.saai is, with the exception of the Majeje mountains, a gently 
undulating wooded country, well wad by tributaries of the h m a .  -wax, 
the produce of wild bee% has been collected in considerable quantities from thi 
district during the last two years. The rubber-supply from the hilly country 
near the coret haa, however, diminished greatly, owing to reckleea destruction of 
the l i a r .  

Expeditionr in the Somali and Qalla Lanb.-Several expeditions are now 
in the field, having for their object the completion of the exploration of t h e  
wuntriea eouth of Abyssinia. Count von Wickenburg, an Auatrian o5cer who 
has spent some time travelling in the East, started from Zeila in April for Harrar 
and Adis Abeba, whence he hopes to muke hin way by the Omo and Lake Rudolf 
to U p d a  The country weat of Lake Rudolf is a h  the objective of Mr. 
Bennett Stanford, who lately started from Berbers for the interior, accompsnid 
by hi wife. A eecond British expedition is that of Lord Delamere, who has like- 
h e  started from Berben. Dr. Atkinson, Lord DelamereDs collcmgue, is, we 
underataod, making his way from Bran to join the main expedition a t  Lngh, on 
the Jab. 

W ~ J I  in SOU& ditioa-The railway from Oape Colony to Matabeleland 
had progressed aa far as the 382nd mile from Mafeking in the middle of July last , 
and only 98 milee remained to be laid between the point then reached and Bulawayo. 
The formal opening is expected to take place in November. Arrangements have 
already been made to connect Bulawayo with the terminus of the Beira railway, and 
thw complete the circuit between the 6011th and eaat coaata of South Africa. The 
construction of a narrow-gauge l i e  in German South-Weat Africa has also been 
decided upon, and the perm~net and necessary materials were, acmrdiig to the 
Kdoniukeitung, despatched from Germany early in August. 

The Earlied Urn of the Name dmerioa-Although it is well known that 
the first suggestion of the use of America" as the designation of the New World 
was made by Martin Waldseemiiller (or uHylacomyl~~s") in hi CoanogmphiQ 
Inlroductio published at St. Di6 in 1607, Bome uncertainty has hitherto pre- 
vailed ee to the earliest definite adoption of the suggation by other writere and 
cartog-aphers. This hm been c a d  by the doubt attachiig to the quation of 
the date of the earlieet globee, or eats of gore4 which contain the name America.. 
An interesting di~covery has lntely been made by Prof. Elter, of Bonn, which 
seems definitely to s d g n  the earliest uae of the name (on any map which has 
come down to ue) to the year 1510. In the copy of the 1482 (Ulm) edition of 
Ptolemy, in the library of Bonn University, he fonnd a manuscript map by the 

Mr. Thsaher, in his lately published work on the dimwry of America, wnniden, 
the &st map with the name America ta be that accompanying the edition of the 
Phhi~ tnr ,  publiied st Vienna in 1520. 



1 h a d  of Henricar Glareanw, dated 1510 in the handwriting of the author, on 
which the legend "Terra American appeue on the eouthern portion of the New 
Wdd .  A pmphlet (in Latin) baa lately been ianued by the Bonn Univereity 
Pram, containing a dissertation by Prof. Eltar on the early uea of the word 
dme3icq together with some intere&ing pdoprrticnkrs with reference to Q h ~  
showing hie mvi- to the a w e  of geography. Born in 1488, he entered the 
U n i d t y  of Calagne in 1506, and tooL his dactor'd degree in 1610, the name ymr 
in which he drew the map in question. He WM made "poet h t e "  by the 
Emperor Y[rximili.n in 1512, md in 1529 hecame profemor a t  Fribnrg. Other 
maps from him haud appear on another prge of the Ptolmy above referred to, and 
alao in hie own mpy of the Cosmogrophim Itiiroductw, now in the Munich Uni- 
v d t y  library. The former are remarkable re being, perhap, the 6rat examples 
of oircumpohr charta in existence. He a h  pbliahed in 1827, a t  M e ,  a treatire 
on geography, which met with such kvour tbat a number of reprinb were called 
b r  within a few ~ C M .  The mnuacript map, of which f h h i l e s  accompany the 
brochure, are of rpecjal intersst, u helping ur in mme mersure to remnstxact the 
loat map of Waldassmtiller, drawn to accompany the CowwgrapAk Introd&. 
From the atatemenb of G1.nunus himself, it M evident that they were based 
aa that last msp, which, cwld it be found, w d d  no doubt prove to contab the 

America. In giving that name to the quarter of the world explored by 
h e r h a ,  Waldaaemtiller murt have intended it to apply only to Sonth America, 
for, while the four quartam of the globe ue distinguished by coloura on Glareanude 
nup, the continental parta of North America am pointed of the m e  colour M 

and the Went Indian islands are ooloured u belonging to Europe. Momover, 
North and South America are shown u separated by a strait. 

Exploration of the Bira btss, Chili-The Chilian Expedition, compomd 
of Dm Steffsn m d  Dueen, 0. von Fiecher, and others, which started in Jannuy 
kst for tbe exploration of the h n ,  returned in May to S o n t i  crowned with 
rucce.~~~ (Qlobur, vol. lxxii p. 51; Aw d e n  Wdtki&n, 1897, col. 651). The Aieen 
empties i t d f  by a bmad estuary, in about 46' 20' 8. ht., into the channel whioh 
rune behind the Chonos archipelago. h n d i n g  from it8 mouth, the exploren 
noon found that it divide0 into two branches, the larger coming from the north- 
wsst, the smaller from the esst. Both were explored by nepulrte nectione of the 
expedition. The k r p r  branch was found to qring from a fine glacier, which 
apparently occupise the watershed between the Aieen and Lake F o n t s n ~  Both 
parties finally reached Lake Nahuelhurpi, and made their way scrose the cordillam 
to Puerto Montt. The expedition ie said to have shed new light on the Chilian- 
Argentine boundary q~eat ik .  

me In-0 C& Aoj&s.-Dr. H. Poloaowuk J, who mntributad an 
account of the Nicarrguo canal echeme of Menocal to Petermanna Mittdungen in 
1890. & disclleree the subject in the June number of that periodical for this . .  - 
year, chiefly with referenm to the report of the commhion of invatigstion 
appointed by President Cleveland (Report of the Nicaragua Canal R o d  : H o w  of 
Jbpwntetivea, Document No. 279, Fifty-fourth Congress, first mion). In hh 
former pper Dr. Polakowsky had pointed out the grounds for doubting the 
adviaability of the route dopted for the eastern section of the canal terminating at 
G r e g m ,  and in his preaent communication he statea that we now know that the 
Colomdo arm of the San Juan delta (in Costa Bican temtory) offere a much better 
mu@ no$ merely than that adopted by Menocrl from the Ochoo dam scroes the 
mounkins to Qreytown, but also than the bed of the river-um which retsina the 
nune of the 8.a Jocm. According to Squier, more than two-thirds, according to 
Pio Viqueq more than four-fifths, of the volume of the S m  Juan p e 3  by the 
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Colorado arm. Moreover, the American commisebn has confirmed the fact h d y  
known that the harbour of @mytown could be kept in a tolerably serviceable con- 
dition only at great mpmm, and it would be much d e r  to maintain a harbour a t  
the month of the Colorado. The cost of oonstruation of the Nicaragua canal is 
entimated by the commitmion at 133,470,000 d o h ,  aa against Maocrl's estimate 
of 66,460,000, and the estimate of 69,890,000 dollars made by the Maritime b l  
Company of Nicarngua. Dr. Polelrownky, on the other hand, believes that with 
capable and honest management the cost (exclusive of interest during the period of 
conetruction) would amount to between 160 and 160 million d o h e ,  and in them 
ciroametmces he asks whether i t  would not be well for the United Statee Govern- 
ment, before giving their support to any acheme, to wait till the privilege of the 
Nouvelle Campagnie Univme.lle du C d  de Panama expires (October, 1904). snd 
then try to uncertain whether it would not be better to oomtruct a Puunur ana! 
without lochs even at the coet of 200 to 260 million dollars. He adda that a new 
acheme laid before the Prenident of the Qeogmphical Society of Berlin by Mr. 
Karwiaoe, a German-Amdcan, s at  lea& worthy of mrioun examination. It is a 
modification of the s c h e x ~  originally brought forward by M m .  L. Wyse, Armand 
Reelus, and P. Sosr. The propospl ie to utilize the lower part of the Tuim (tho 
stream that entern the head of the Duien atuary and through that the gulf of Sac 
liguel in the e ~ e t  of Darien), to form a summit basin by damming the Chucunagua, 
to orore the Cordillera by a tunnel 3 mi la  long, and to terminate on the Atlantic 
side at  the small port of Acrnti (Gsndi, Tolo, Eetola). 

h v ~ l r  in Colombia.-The July number of Petemuam MittsiZungen 
publhhes a letter from Dr. F. Regel, dated May 20,1897, from whioh i t  appeua 
that he h a  completed hie researches on the pcmrmos lying east and muth of 
Antioquia All his collectio~ and eEeots wen, already on the way to Europe, 
where he himeelf espected to arrive a t  latest by the. middle of June. He mentions 
that he had visited the canal worke a t  Panama, and observed how they were being 
slowly but steadily carried on. From 4000 to 6000, d i n g  to other accounts 
8000, workmen are mid to be employed, besidee 2000 officiale, and good work is 
being done, especially at the Panama entrance, and also at Culebra 

Peteorological O b m t o r y  fir M o m t  Koaoiuiko.-We learn from the 
Brisbanc Courier that the amount n m r y  for the eatcrbliahma~t of a tentative 
meteorological station on Mount Kosciueko has been generously promieed by the 
Hon. B. krr-Smith, of South Anetralia I t  M hoped that low-level O ~ . ~ ~ O I L B  

for comparison may be obtained from etations in the various Australian ooloniea, 
and that such result8 will be forthcoming M will lead to the eatabliohment of a 
permanent etation on the mountain. 
Xr. Woodford'a Beport on the Solomon 1rlendr.-In his orpacity of 

Acting Deputy Commkrioner for the British hlomon Islands, Mr. C. M. Woodford 
last year ma6e several tours of inspection through the group, and the results of his 
inquiries ae to the prospects and resources of the islands are embodied in aConsular 
Re-prt lately issued. Local trade is at proaent carried on with the aid of small 
vessels of from two to sixty tom, which collect the produce and convey i t  to central 
stations to await the periodical vieite of Sydney vessels. At present eighteen 
trading firms or individuals have dealings with the Solomons, ten being British. 
Copra is the chief article of export., the islands preeenting nnequdled advantages 
for the growth of the wmnut  palm, and the trade would admit of large exknrion, 
espcially if the system of drying were improved. The next article in importance 
is ivory-nut. The palm which proiuces it grows wild throughout the group in  



inexhaustible quantity, and there owma a staady though not huge demand for the 
prodwe. Pearl-shell (including a small quantity of the finset &'gold-edgedn 
variety), t n r t l~he l l ,  and &he de mer oompleta the li M it stands at preeent 
The Mamn Company have lately acquired a tract of land on the north comt of 
Guadalunar for sgricnltolrl experiments, and i t  is proposed to grow cacao, c&ee. 
vanilla, and other prcducta. Rubber may pouibly K e  a product worth exploit 
ing, whilst ggo might be mmufactured from the pith of the ivory-nut palm. A 
~.luable dark wood nsembliig ebony is found on New W a  Mr. Woodford 
recommends the amall iuland of Tubgi, north of Cfuadalcanar, M a suitable site for 
a government reaidencs 

The Bslginn A n M o  Expedition.-This expedition left Antwerp on 
Au* 36, on board the BeZgica Its commander, Lieut. de Qurhhe, is mp- 
ported by Lieutn. M n t e  and Danco, and by MbL Arqtowrki and hmvitca, M 

scientific members of his st&. The Amerim scientist, Dr. Cook, will, it is eaid, join 
the expedition a t  Montevideo. It ie propoeed, after ooaling at the Falkland islands 
or the strPita of Magellan, to make for the land diecovered by the Jawn to the east 
of Gmhun'u Land, .nd to ~ M D B  a n k  an pomible soathwds into the George IV. 
rer On the appmch of winter, Cc. in about March, 1898, the Bclgica ie to make 
for Melbourng and, after refitting, to upend mme months cruising in the Pacific. 
During the nest summer of the aouthern hemisphere the expedition hopes to 
proceed towuds Victoria Land, and effect a new determination of the aouthern 
magnetic pole. 

Light and Plent-growth in the Arotio Begiona-Prof. Wieaner, of Vienna, 
-red for Advemt b y ,  Spibbergen,on July 18, in order to commenoe there a series 
of invetitigatiom into the climate of the arctic regiom M decting the growth of 
pknb, with especial reference to their reqniremmb in the matter of light. Similar 
inve&gatiom were mule by him a few yems ago in Egypt, India, and Se~a .  

Torer'r Riatory of Mat hography.-The latest volume of the 
Cambridge Geographical SeriesS goes far to fill a eerious gap in geographical 
literature. The need for a concise and interesting history of geography in Engliah 
h.s often been e x p r e d ,  and now, so far as the period covered by his work ia con- 
cerned, Mr. Tozer has earned the thanks of all concerned in geographical education. 
A volume dealing with the whole range of time on the lines of M. Vivien St. 
Martin's 'Histoire de la Ghgraphie,' woull have been more welcome still, but 
we hope that the Cambridge Series will be enriched by other volumes similar to 
that before us dealing with more recent periocle. Mr. 'l'ozer follows Sir E. H. 
Bunbury'u great 'History of Ancient Geography ' somewhat closely, but his ex- 
tensive personal knowledge of the Eastern Mediterranean and Aim-Minor enablea 
him to import a living inteprest into the work, no chapter of which can fail to interest 
and most chapters will absolutely faecinrte the reader. The book will not super- 
sede Bunbury's monumental work, but rather serve as an introduction to it. I n  
h i  introdnctory chapter, Mr. Tozer shows that he taka  no narrow view of the 
scope or of the importance of geography. Beginning with the mulieat Greek 
legendary geography, he treats in turn of the Homeric period, the growth of the 

& A  Hietory of Ancient Geography.' By H. F. Tozer, M.A. Cambridge : The 
Univeznity P m .  1897. 



Greek colonies, the speculatiom of Hecatmue, the hhtory of iierodotuq the ex- 
peditions of Alexander and of Pytheas, the Roman c~nqueets, the works of Strabo, 
Pliny, and Ptolemy. I n t e r s p e d  with these are special chapters summarizing 
the progress amongst the Greeks of mathematical and physical geography, on 
Roman frontier defences and roads, and on the estimates of mountains in antiquity. 
No attempt is made to refer to all recent works on classical geography, although, 
to take one or two cpses, it  would not have appeared out of place to mention such 
essays M Dr. Schlichter's on the 'sPtolemaic Laken of Africa," Mr. Byland's on 
the Geography of Ptolemy " (whoee theory aa to the cam of Ptolemy's mistake 
in the orientation of Scotland might well have been mentioned), and Mr. Myra's on 
the M.ps of Herodotus!' The footnotes in many canes snffer from the excessive 
wnciaeneee of the references to authorities, some of which it might be rather 
difficult to trsce. 

OeOlogid  Bibliography.-Pmf. E. De Margerie has produced, under the 
auapicee of the International Geological Congress, a valuable list of geological 
bibliographies,* which is of couaidereble geographical importance as well. The 
plan of the work is baaed on the late M. James Jackson's listof apecial geogmphiclrl 
bibliogrnphies. No lees than 3918 bibliographies are noted, comprising worh of 

6 every she from a single leaf to many volumes, and dealing with every aspect of 
geology. The cldtication adopted shorn the vast variety of the matter whioh 
had to be brought into shape, and suggests mme of the dificultiee with which the 
compiler had to grapple. The first division is inte General and Regional Qeology. 
The former includes five main mbdivisiona, viz. Histories and Bibliogmphh of 
Geology M a whole, arranged chrouologically ; Periodical Bibliographiea, grouped 
according to subject and date ; Personal Bibliographiea, i.e. lute of the worh of 
individual geologists ; Subject Biblio,pphiee, giving the titles of works on epecial 
department8 of geology, arranged alphabetically according to subject ; and h e r d  
~eo lo~ ica l  ~ibliogm~hieq a list of the works giving references to the librat- 
of the geology of the world or of Europe M a whole. The eecond part, ~sgion.1 
k l o g y ,  ie first divided into M many group as there are countries, liste of the 
geological writings on which have been wmpiled. These are arranged alphabetidy 
according to the names of the countria in French, and each is subdivided into 
eight sections, similar on the whole to the subdivisionr of the general part. The 
work was originally contributed by special correnpondents in each of the moat 
import.nt countries represented; but the task of editing and bringing the whole 
into a uniform form WM by no means facilitated by thii division of labour. The 
mul t  is one on which M. de Margerie may well congratulate himeelf, and he has 
l.id all geological studente under a pest  debt of gratitude. 

The Direotorship of the Vienna College of Meteorology.-Prof. 
Juliu Hmn hse, at hie own request, been relieved of the poet of director of the 
61 Centralanstalt fiir Meteorologic und Erdmegnetbmus," which he held in wnjunc- 
tion with that of Professor of Terrestrial Physics a t  the Unireraity of Vienne, and 
bas been appointed Professor of Meteorology at Gratc, in Styria. Born in 1839 a t  
Linq in Upper Austria, Prof. Hann ha8 for the lest twenty yeare--ever dnce the 
death of Jelinek-been at the head of the Vienna College of Meteorology, and h.e 
by the force of hie penolndity won for it the international recognition which it baa 
aitsined by reaeon of its important services to meteorology and climatology. The 

'C.talogm den Bibbgmphia Qt?ologiques, ddig6s aveo le conconre den m m b m  
de 1. oommidon bibliographique du C o n g k '  Per Emm. de Margerie. Parin: Qnuthier 
Villam et Fils. 1696. 



ruwt place hra been filled by the anmmona to Vienna, from the University of 
Innapruck, of Prof. Joseph Pernter, who w born in 1848 a t  Neumsrkt, in the 
Tirol. The new director is, after Prof. Hann, the best authority on meteorology in 
Austria. He bur lately issued a work bearing the title 'Dm Wetter,' which in 
a free translation of the English work of the Hon. Ralph Abercromby. 

OBITUARY. 

IT in with much regret that we record the death, from fever a t  Zanzibar, at the early 
age of thirty-one years, of Captain B. L. Sclater, whoee name has frequently been 
before our readera during the past few years for his excellent pioneer work in the 
British Protectorate3 in Enat and Central Africa The deceased oscer, who joined 
our Society in 1891, was the second son of the well-known zoologist, Mr. P. L. 
&later, and WM educated at Wellington College and at the Royal Academy, Wool- 
wich. He became lieutenant in the Royal Engineera in 1886, and captain in 1895. 
On the appointment of Mr. (now Sir Harry) Johnston as Commissioner in British 
Central Africa in 1891, Captain Sclater wan plsced on his staff, with a view to the 
execution of an authoritative survey of Nyasalend. During his two years' stay in 
the country, he not only carried out this tsak, but materially aided in the opening 
up of the country by the construction of r d .  He elso took part in the military 
expeditions -&.at the slave-raiding chiek, receiving the ~ e n t r d  African war medd 
in 1895 in recognition of his mrvicea The general reanlta of hi work and obser- 
vationn in N y d a n d  were put before our Society in a paper published in the 
aecond volume of the Journal. In 1895 he was sent to the East Africi Protec- 
torate, antraated with the tnuk of conntructing a road, d t ab le  for wheeled traffic, 
from Mombam to the Victoria Nyanea We have from time to time given details 
mpecting the progress of thii important work, which was euccdully completed 
t d  the end of last year. Captain Sclater was lately commissioned to convey 
a nteamer in sections along this rosd to the Victoria Nyanaa, but before advancing 
6 r  he was attacked by f m r  so severely that he was compelled to return to Zanci- 
bar, where he proved unable to shake off the insidiom malady. Captain Solater 
received the Cuthbert Peek Grant of our Society in 1891. 

The death has been announced of Mr. S a m d  P d ,  who, during a lengthened 
residence in Amam, did much to add to our knowledge of the imperfectly known 
districts and wild tribes bordering on that province. Many of his papers have 
appeared in the Journal of the Asiatic Society of Bengal, and other ecientific 
periodicals. One of the moat important, from 8 geognaphiclrl point of view, was 
that in which he described (J.A.S.B, vol. 1. part 2, NO. 1) a journey undertaken 
in 1879 to the Nongyang lake on the Burmese frontier, during which he studied 
the question of the best paas over the Patkoi range. Others of his papers deal 
with points conneoted with the ethnology of the Nagas and other hill tribes border- 
ing on Assam. Mr. Peal joined our Society in 1879, and in 1889 contributed to 
the Proceeding8 a short paper on LL River Names in Farther Indii." 

Na IIL-SEITFXBER, 1897.1 z 



CORRESPONDENCE. 
Aide-mmnoire to a Compmimn of Certain BeogtapAieal Dirtan-. 

BELIEVIKG that i t  is more important to avoid ignorance than to acquire knowledge, 
and that it is better to be never very far wrong than phep absolutely right or 
hopeleasly incorrect, it appeared to me P a t  the following ooincidenoes which I 
have arranged, and which I hare found of some period d t r r n c e  in the etudj  of 
geography, may be of intereat. 

One is eccuabmed to cee m a p  of continents on small scalea and of islandn on 
large, and thus one's iderrs of distance are apt to vary according to the size of the 
country under coneideration. A tailor can, from a few al ient  mauurementa, 
r d i e  the exact diiensiona involved in conetructing a colrt, and by remembering 
the shape of a particular country and the d i s h c e a  between certain known placee 
or features, an approximate idea m y  be formed of the l i c e  between m y  two 
plpoee w b e  locality is known, or extent of any known region therein. By W i n g  
a jized unit of distance and remembering merely the places to which thin unit 
corresponds, the effort of memory in considembly simplified. 

I happened to select an the unit, the length of the British Isles, i.e. Lend's End 
to the Hebridee (760 milee), and have been extremely surptieed a t  the remarkable 
number of salient distances to which this unit corresponds. I have found similar 
r m l t s  unattainable with any other etandard of meneuremant. 

It appeare to represent the natural extent of moet of the homogeneous countries 
and of a grest many geographical features, as well M the distance at  which rival 
entree of government or important t o m e  have sprung into existence. I have 
found the syetem uaefnl ae giving an idea of dietance in the following amonget 
many i ~ t a n c e q  ag. Napoleon's march to MOBCOW, 1500 mila, of which half was 
through a hostile country ; also M enabling the distanwe involved in the Bnssian 
reinforcement of the Crimea, Turkeetan campaigns, and in our own frontier questions 
i n  India, Burmah, Egypt, and South and Weet Africa, to be estimated and 
compared. 

Many more exnmplee might be given, but i t  ie hoped that a recollection of a n y  
-of them that m y  e t r i b  the fancy may prove useful. 

Length of Black nea (maximum). 
,, Cauc88us. 
,, C ~ p i a n  nea (maximum). 

Length of Mediterranean- 
East coast of Mediterranean to Cape 

Matapan. 
Cape Matapan (Greece) to Cape 

Spartivento. 

Cape Finisterm to Straits of Dover. 
Shetland i h &  to North cape (Ice- 

land). 
North to south length of Baltic (Tornea 

to Memel). 
Black sslr to Baltic (Memel). 
*Baltic to Adriatic (Momel to Trieate). 
*Trisste to Cape Matapan. 

Cape Spartivento (Sardinia) to Gib- *Cape Matapm to mouth of Danuba 
raltar. *Mouth of Danube to Trieete. 

Adriatic to Bay of Biscny (Triestc to I 
Bay onne). 

K.B.-These form a diamond of two eqnilated triangles 



Cwnin'a. 
Length of Spain and Portugal (Cape St. I Length of Germany (Memel to Treves). 

Vinaent to a p e  Creux). ,, Turkey (Bmphorue to North- 
Length of Switzerland and France. 

, Itsly and Sicily. 

Dirtatam bdrwtn Capital T m r  

Weat Boenia). 
Length of British Ides (Land's End to 

London to Christirmi 
m r i d  (a~P=imfw 

,, ~~~ 
,, Venice. 
,, Vienna, Tiema toConstenti- 

nople; hence London to Conatanti- 
nople, 1600 miles- 

Vienna to Stockholm. 
Rome to Berlin. 

,, B-la 
Copenhagen to Dublin. 

ASIA. 

Austria (east snd west). Bhetlmde). 

(lopenhagen to St. Petereburg. 
Moscow to Stochholm. 

,, Odema, MOBCOW to mouth of 
river S w n  (North sea) ; north and 
south length of Roest = 1600 milea 

MOBCOW to Orenburg, Moscow to War- 
~aw-east  and weat breadth of B n d a  
in Europe = 1500 milea 

Moocow to Wansaw, Warsaw to Bbeims 
-Napol~~n'a expedition, 1812. 

Length of Red -Suez to Jeddah, 
Jeddrrh to Aden. 

Breadth of Arabb-Jeddah to Pedsn  
gulf. 

Persi.n gulf to Meditemnean. 
Caspian to Meditemean 
bpian to B d t a  of Ormuz (entranoe 

to Pemian gulf). 
Caspian to H.nd.hru. 
Eglt to weat breadth of Penis (to head 

of Pemiul galf). 
Eastern frontier of P d .  
North to nouth length of Afghaniah 

and Baluchistan. 
Orenburg to TaahLend. 
Tashkend to Rawal Pindi. 
-ern frontier of Indir-Rawd Pindi 

to Allshabad, Allrhnbad to Manipur. 
Length of wentam frontier of India. 
Weat avrt of India-Karachi to Goa, 

Gocr to Point de GPlle. 

AFRICA. 

Eastern coast of India- 
Point de Galle to Masulipatam. 
Madipatam to Calcutta 

Sumt to Himslayas. 
Bombay to Lucknow. 
Bombay to bay of Bengsl (east to west). 
Calcutta to river Pang-be-kiang. 
Calcutta to Chinese frontier (asst to 

weat), Chinese frontier (as above) to 
Hong Eong--Calcutta to Hong Kong 
1500 milee. 

North to south length of Burmah. 
Bay of Bengal to gulf of Tonquin 

(through A m ) .  
Cochin China to Phiilipine isleg (east to 

west). 
&ton to mouth of Pang-tse-kiig 

(Shanghai). 
Ningpo to Pechili. 
Pechili to J n p .  
Length of Niphon (Japan). 

Gibraltar to Madeira 
Corrat of Alp r i r  
Ccn~t of Morocco. 
South to east and south to weat length of 

Morocco. 
Mean breadth of Sahara desert (north to 

south). 
Length of Guinea (north to south). 

Sierra Leone to St. Jago (Cape de Verde 
hlande). 

Tibuctoo to Kumaei. 
S iem Leone to Kumaai. 
Eumasi to Cameroons, 
Cameroons to mouth of river Congo. 
North to wuth length of Congo State 
(me->- 

e 2 



Coset of Anpla and Bcnguela. 
Length of N a m a q h d ,  north to south. 
Cape Town to Natal (straight line). 
Length of Cape Colony (north frontier 

line). 
Length of South African Republic and 

Orange River Free State. 
North Madegascar to Mauritius. 
North LLad.grrsar to Zanzibar. 
South Madagascar.to Delagoa bay. 
Ulnndi to mouth of Zambesi. 
Mouth of Zmbeji to Victoria falla 

Victoria falls to Tanganyih 
Victoiln falls to Walhh h y .  
Victoria falls to Kirnberley (Onmge 

river). 
Kimberley to WaUirh bay. 
CApe Town to Mefehing. 
Cairo to Dongola 
East-west breadth of Egypt (at Wady 

EIalfa). 
White Nile to Zeylah (west to east). 
Northorn boundary of Somaliland. 

BYQIxca. 
Mount Hecla (Iceland) to Cope Farewell 

, (Greenland). 
Cape Farewell to Reeolution i h d  

(Budsou straits). 
Cape Farewell to Cape Charles (South 

Lebrdor). 
East to west breadth of Greenland 

(through Jacobahavn). 
Length of corat-line of Labrador. 
Mouth of St. Lawrence to Quebec. 
North to south length of H u h  b3y to 

Cape Wolstenholme. 
Detroit to aouth of H u h n  bay. 

,, Montreal. 
,, New York. 

Detroit to Charleaton. 
New York to Charleeton. 
South of Lake Winnipeg to Rocky 

mountains. 
South of Lake' Winnipeg to south of 

H u h c  bay. 
South of Lake Winnipeg to Chicago. 
Bermuda to Caps Hatteras. 
Cape Eattanre to South Florida. 
Mers north to west breadth of Alaska. 
Length of California. 

9 ~ub8 .  
East to west breadth of Ecuador. 

1~ ' ,  Pm. 
1s  ss Bal i r~ .  

AU~TRALIA. 

Mean breadth of Queensland (ewt to Mean breadth of South Anstralu. 
west). I Coast-line of New South Wales. 

Mean breadth of New South Walea. 
F. J. S. CLEEVE, 

Captain R.A. 

Prof. Cope- Re&d Map of Franz Joraf Land 
I notice in the Augnet h u e  of the QagmphM Journnlan important and most 

inkmating article by Prof. Copelsod. In  thie article Mr. Copeland endeavoure, an 
Payer's friend, to revim the latter's original map of Frans J d  Land in the light 
of recent dhveriea, and at the same time to retain as much M he poesibly can of 
the siatw quo ante. That is chivalrous; still, in the absence of my friend Mr. 
Jackeon, and pending him return to the inhabited world, I must enter a protest 
againrt the attempt to rehabilitate Richthofen peak. For in spite of the h c t  
that J ~ k a o n  has camped in perfectly clear weather on the spot where Richthofen 
peak was stated by Payer to rise mme 5000 feet above the sea, and that Jackeon 
h.s Been nothing whatever resembling it (the highest point within mme miles 
being a cape some 700 feet high), Prof. Copeland thinks tbnt Richthofen peak 
still exiata and is approximately of the same dimenaiom and in the same locality 
as defined by Payer. 



Prof. Copeknd writeu (Gay. dour., Anl(nst, 1897, p. 186) : From theae. con- 
riderati- it  mema very probable that Hihthofen peak is to be looked for at no 
considenble distance from the point indicated on the map, and that its height does 
not differ M y  from 4000 feet." 

lLcoording to Prof. Copeland, hyer estimated the dbtanoe of thin peak, when he 
m and dsmfbed it, to be about 80 nautical miles* distant from hls point of 
observrtion. Now let ne we what J- who baa twice camped in the very 
hcality dotted to Cape Richthofen, asp about it. I turn first to my paper in 
the &og. Joccr., December, 1896, p 618-for oven then i t  had been diivered 
that Bichthofen perk WM not to be found w h  the map plumd it: "Mr. Jackmon 
umped within a mile of the spat in cleu weather, and he staten there ir not a 
monntain to be aeen, or anything approaching to one, north, south, east, and west, 
in that locality!' 

Not fu away, however, WM a cape, about 700 feet high, and in the following 
yur, in remarkably oleu weather, Jackaon ascended thin cape and &etched and 
photographed the surrounding loality (eee Geq. Jow., December, 1896, p. 652). 
As this wan the neareat apprcach to the Bichthofen peak of Payer, Jackao3 named 
the hadland Bichthofen ape. 

This in what he asp in one of hi 1898 lettsn : '"X'he c a p  upon which we got 
this view " (a view nnobahcted by fog in m y  direction) b the one in Payer'# 
map upon which En Bichthofen peak stan& (which does not exist at all, u I told 
you lut 

Now, Prof. Copebd would have M believe that what Payer srw at the distance 
cf 60 geographical miles i. fact; md that, ~ u e n t i y ,  whit Jackeon srw, when 
an ihe very spot in quadion, is fiction. At lea& m it  would appear to ma Any 
one acquainted with uctio travel, or itmabounding anddeeply interesting literature, 
k n m  that i t  b ex t~mely  ersp to miatuke cloud and fog-banks for diebut land. 
And thb  would eem to be the dution of Prd. Copeland'# dificulty. Indeed, in 
the profmnor'r contribution to the Geogmphiml Journal of t h i  month, I find 
that he pmidea thia very solution (me ffeog. Jow., August, 1897, p 189): 
"The greatest error in the origind map ir the narth-eantern part, whem Payer 
shows the luge Dore gl& extending far to the north, in place of the open ma 
with a m l i t q  group of idPndr which Nuwn found in that region. T h m  asmr 
little doubt that Payer on h b  northward journey mutook fog-- on the sut- 
ward horizon-possibly in oombimtion with the i o e - h u m m ~  which would 
naturally be found on the margin of the fiord ice-for an extenelon of W i l d  
L.nd towuda the north beyond the latitude of 81° 6'. This w e  in the mom 
potao~.ble," eto. 

Thi. explanation of hyer'~ apologia might mmmbly, I think, be extended 
from the gl.da to the p d .  For if Payer could lay down a glaoier of vast extent 
where no such glacier exbtd,  and when within twenty miles of ita supposed position, 
how much mom easily d he establish a mountain where no mountain stmdr, 
when r i d y  milw dietant from itu reputed locality? 

To the outsider, of course, the probabilities h i t  of no cornprison. f i e  rnon 
on fhe spot knows mom about that spot than the man whose neanrrt approach to it 
in 60 miles away. 

ARTHUR M O ~ F I O B E  BEICE, 
Hon. Sec. Jackson-Harmsworth Expedition. 

157,8trnnd, W.C., An@ 9,1897. 

Tbia ia Prof. Copeland'r etatement. I make the dislnnce lew, both in Payer'r 
original and Prof. Copeland's retiae. 



Len h t m e r  de b e e .  Par M. de Mortilld With IUwtrdbru. 
On prehirtorio and hintdo inroripSlam in h o e .  

GEOGRAPHICAL LITERATURE OF T H E  MONTH. 
ddditionrtoue-. 

By RUM =BERT XILL, D.Bo., zibrda, BCC.6. 
' I h f o l l o w i n g ~ h d ~ a n d t b e ~ ~ ~ ~ d e r i r e d ~ t h s P a m  

smPJoyed to fndiate the roaros of artiolea horn other pabllaticmr Gmgmphid 
~ u e i n e w h a u r d # e m i n f n l l : -  

-. Me-. 2.14 (1897) : 161-170. lah~slb8. 
Ueber die ESuflgkeit der Fmeb, Eh uad Bommsrt.ge in Nod-Deat~chlaad. Von 
Dr. Q. Bohdbe. 

@wmmy-Admibburg. NdisMatt Ver. Erdk. L k r m d d  (1896): 10-16. Xhmm. 
Ueber ein t y p b h w  ~ m 5 l  bei Ilcheffenborg. Von Q. Klemm. W M  Plds 
On a typfal Motion of the loere. 

ee-J-~mr. - 
Mittheilnngen der Qrooaherzoglioh H-en Centralntelle fiir die L.nWWi. 
26 Band.-Notublatt den Vmins fiir Erdkunde . . . m Darmtadt. IV. Folge, 
17 Hell, pp. riii. and 368. Diagram. Dwmatadt, 1896. Bire 9 X 6. 

ereaoe. H.N. 
Meteotologirohe and Magnetimhe B s o b a o h ~  in Grieobenland. AwgefUhrt 
mn He.inrioh HaN. 2. Berioht. Beparat-Ahdn~ok aus den 'Mittheilnngen den 
E. n. K. militiir-lleographimhen Inatitnten,' xvi. Band. Wien, 1897. Size 9f x 6). 
p p  32. Map. Pmmkd by the d u e .  

ernat-. 0.2. t (1897) : 305515. 
Thmmlien. Vm Dr. Alfred PhWppon. 

Mppon. 

Touohee upon d l  q e o t a  of the geography of T h d  y. 
I W .  0.Z t (1807): 3!2thSS% Weher. 

Die riohtigrten Qrondlagen einer wiasedaftliohen Landertunde ron Italien. 
Von Theobold Fboher. 
On the erirting map of Italy M a b d s  Tor geographiml deecription. 

Bolette 

0. Bd. = h p h  Bendua 
Erdk = Erdhmde. 
&==-&-phie, Q a g d h  

L = Wtate, InWtatian. 
J. = J d .  
Ik = MW~mgen.  

Bhg. = Magadno. 
P. ~Proosedingr 

Ba. = P=BaL*p.Rsp.NL 
8. x Booiety, hoi6t4, Belrhb. 
8itrb. = Bitmngeherioht 
T. = Trannotio~. 
V. = Verein. 
Verh. r Verhndlm~ge~n. 
W. = Wi#mmh&, d oompoo11b. 
Z. = Zsihhrm. 

On .aoonnt of the ambipity of the mrde w(ow, quarto, eta., the size of baoh in 
the l b t  below ie denoted by the length md bredth of the aover in inohw to the 
near& hlf-inch. The sise of the JownJ b 10 x 64. 

m x o P 1  
A~~ Bourlier. 

Biblioth ne d'Hintoire oontemporaine. Len Tohequea et la Boberne Contempomine. 
Emai d'hktoire et de 11 ' ue. Par Jean Bourller. Paria: J. Al- 1897. 
Rise74xl .p  ~.and&.t"bricsL,6~2. 
A &etch of t t e  hiltor). of Bohemia and of the -nt pmition of Bohemian dairo. 

-.na= M*. 
nm and Holland inoluding Cbo Q m d  Dwhy of Luxembourg. ~ h o k  

f x v e U e m  hy K. Budeker. With 14 &pa and 21 Plu. Twelflh Bllh. 
Leipeio: Korl Baedeker; London : Dnlau & Oa 1897. Size 61 x 44, pp. lxii. 
and 418. Pries b. PPrs#nbd bp Meutu. Dulau & Go. 
Thir exoellent guide is too well known to r e q h  more than the recognitiin of m 

new edition. 
Tmam. Bsr. (1) 7 (1897) : 648-654. HortUrt. 



I*. ruinmi. 
Amm dell' Italia uaturale. Comunidone del Dott. Olinto IKarioelli.-Atti del 
IIo Oongremo Qeogra5co Itslimo, Boma 1895. Boms, 1896. Pp. 153-158. 

dlRk 
Ash  liner. Qaosla3y &r. 186 (1897) : 64-87. - 

Aaia Mnor dbatvered. 
A g W  .oaonnt of reoent uohaol@cal rereereh in Ania Minor. 

Contrrl Ada. Gf&bw 71 (1897) : 365-366. PlllrrLe. 
Sven Hedin's B t i a e h r  von miner F d u n g m h  dnrch llbittelauien. Von It. 
PaIleaLa 

chin& B.S.B. t%mmarc Hams 14 (1897) : 1-48. LiBvrr. 
Sor lee Wen de Chine. Par llb. D. L i b r a  With Iflwfrafimu. 
Notes an H m ~ k o n ~ .  Amoy, Fnchan, Ningpo, the Saddle Islands, Bhmghai, Kiao- 

chu, Wei-hai-Weq and Chefn. 
cba-I.nohnrl.. -&. 

O p h d e  Manohurii. @. Padneyeff.) 2 vola S t  Petenburg, 1897. Sise 11 x 74. 
pp. (vol. i.) vi. and a; (voL ti) vi. and @se]. Map. Pruentad by M. VanukG 

Ebto?id. Bi- ud TO-; 
Die t o p o p  W e n  Capitel dea J n d i i e n  G e e r p i d  MoMt Pbersefst von Dr. 
Muinrilian gittner, mit einer Einleitnug node mit SO tafelu vanehen von Dr. 
Wilbelm T d e k .  Festschrift enr Erinnernng an die E6ffnnng des 6eewegen 
naah Oltindien dnrch Valloo Da Qama (1497). hrraoylegeben von der K. K. Qeo- 
g~phiieohen hel lechaft  in Wien. Wien, 1897. Size 17 x 11, p p  vi. aod 92. 
A translation of the ' Mohit or Mirror of the Indian El-,' written b the Torkish 

Admid, Bidi Ali, in 1554, with remn~hctions of the Turkish mape of d a t  period. 
Ids-dule J. hitdie 8. Bsrpd 66 (PL 3) (1897): S17. Pal .  

lh&m Nagw of the Timp 4 Namtaik. By 8. E Peal. With P I d s  
Befen to the rapid ohange in mtnme and cnstom going on amoopt the aboriginal 

t r i k  
~ B a l n o ~  P.Z. C i d  Eaginaw8 lm (1897) : 252256. WY. 

The Mdhf-Bolan  Bdway, Baluchiatan, In& By Jam- Barnsay. 
Indk-mVmr. Ham. B.0. Italicuo 6 (1897): 241-285. B0rtaoahi. 

La Birmanii e il vieggio di Leonardo Fen, nota del oodgliere Prof. Coaimo 
Be* 

I*-*-. P.1. CC'd h g i - 8  1W) (1 897) : 140-205. P ~ d d 0 k  .nd 
The M v d o n  of the Peri jar, By Colonel J. Pennycuiok. (7 Culr.) 
The Periyar Tunnel. By P. B. Allen. (6 Cub.) 
Dimmion on the Divemion of the Periyar, and on the Peripr  Tunnel. (1 Crt.) - 

Correspondence on ditto. (1 Cut.) 
Fall putionlam of the grerrt engineering feat reterred to in the JoumaZ, wl. vi. 

1895, p. 566, with nnmeroun dkgrsmr. 
1W.y Arohipeh#o. dnn. H@ugmph& S6 (1807) : 208-214. -- 

~ ~ - S ~ ~ M W .  Wab.lsg.n- ode~ Kleine Paternoeter-Ineeln. Nmh einem 
Berichte den holliindischeu V e n n ~ ~ ~ n n g a f ~ u g e a  Ban&" With Ckcrrt. 

Ha'ay A r a h i p d q p d q p ~ . n  Euln. Ubtohly. 
Amaftc 8. BengaZ 66 (Pt. 3) (1897): 47-57. 

Cap.p  Buln, itn Chat04 Isgenda, and Snperatitionr. By Ethelbert Forben 
Shtohly.  
A note will be given on thii article. 

BritiQ h n t r a l  Africa. An attempt to give eome ecconnt of a rtion of the 
Territories under Britinh Influence North of the Zambezi. By Harry 8. 
Johnnton, K.C.B. With nix 116.p and 220 Illnrtretimn. London : Methnen & Co, 
1897. Bim 10) x 7f, pp. xx. and 544. Prim 308. P n 4  by the PuMirAmr. 
Thia valuable work will be epeeially noticed. 
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B r i m  But Afrioa-findbar. O c h .  M o d .  O W  41) (1897) : 37-41. -- 
Die AbrchsfFnng der Sclaverei anf W i b e r .  

Britinh &nth A i r l w  Badon-Powell. 
The Metabele Campeign, 1896. Being sNarrative of the Cempaign in w ~ i n g  
the ~ a t i v e  aiaing in Matabeleland and Yni~honalnnd. BY co~onel a. S. I. e n -  
Powell. London: Methaen & Ca, 1897. Sim 9 x 6, pp. xvi. and 500. Sketoh- 
map and I R M m  Pn'cm lk. Prsrsntsd Us Publi8h.  
In hi dediortion Cblonel Badem-Powell explninr that this book ir merely an 

illnstRted diary of e Petoh7 and incomplete ahunoter, kept mainly in ordm to 
hb imprenaiom d t h  his fnenda s t  homa The moult ir that the d d  tionn .ad 
.Laaha are extremely vivid and interenting, and many g l i m p r  of the s&notea of 
the wnntry show how valuable s detailed geographical surrey will be when the 
condition8 of the ooontry make anah work prsoticable. 
Oep Oolow--tom B.8. xetuhtdoia Cf. 0 (1897) : 107-151. J80Otbt.  

?hum, contnmcw et snpantitions dee Ba-Sonto. Par E. Jaoottet. 

Ibt& M m d  Q. 14 (1897): 193-141,157-162,169-175,!205-308. -. 
L'Uroa, p y a  den B a l a b .  Historique de la dhaverte. D-ription dn p y a  
~ n a ~ r ~ n a e  dn L d b a  (Kernolondo) et do Lnapnle (Luvna) psr le lieutenant 
C l h e n t  Bmmnr. With Ma* Portraitr, a d  1Uwtdiona. 

EuL Mth-Obot J.R Uniba &rub I. 41 (1897): 623-6SO. F- 
Obok and the Conn bordering on the Qnlf of Tnjnnr. Tranrlated from the 
Rrusian of V. F e d o r 2  by Lient.-Colonel W. E. Qowen (re~ired). With Map. 

Eut Afrioa- Elliot. 
Field Columbiin Mnaenm. Publiastion 17. Ornithologioel 8erieq vol. i No. 2. 
Chtalogne of e Collection of Birds obtained by the Expdition into hmslilend. 
By D. Q. Elliot. Chicago, 1897. Size 10 x w, pp. 27-68. 
M Aiticcrdooulll.nd. Mem. &Q. ltaliana 6 (1897): 290-311. nUb8d~k 

Dimmione delle omervhoni astronomiohe, ht te  fra Lugh e 8anonr9r d.1 tenmte 
L. Vannntelli nddetb allo reconda rpsdinione Bhttego, note del oomigliem prof. 
Elis Blillomvioh. 
Obnemtiom for latitude and longitude on Eijttego'e expedition, with liate of 

ponitiom determined. 

m t  Bsa. Q. Int. SB (1897): 31-35, 57-60. mb. 
Imp-ions dphgyPte. Par Edmond Duyrters. With IllwlrcrtiorPr. 
=mt. y.J= 

Len Temples de la Gthgraphie danr l'&ypte Antique. Pu L. Mayon. prom 
L'Initwtim, 35. volume, 10- Ann& No. 7 (Avril, 1697).] Paris. Size 8 x 4, 
pp.3241. P+uenbdly t l  A u t k  

Xerpt and A- Bin. 0. ItaZiam 4 (1897) : 65-79. ~~ 
Uno q u d o  rnll' Egitto e PAbiminia Da1 Prof. Leo Reininch. 
!budation of an inaugural addreon a t  the Univenity of Vienna. (Cf. Jowrcal, 

rol. is. p. 314.) 

Egypt-Dongoh. J.R. Unilcd Beraiod I. U(1897) : 669-4389. 
The Dongola Expedition of 1896. By Captain A. EIilliard Atteridge. W& 
Map. 

Eri- Pnwhotti. 
L'awenire della Ooloni. Eritrea Conferenzs dell' on. Loopoldo M c h e t t i -  
Atti del 11° Congrem Omgrdoo Ituliano, Rome 1895. Bama, 1896. Pp. 2344. 

B e n n u d a ~ d h  Tam. 
Chrsger of Level in Bermuda Ielandr. By Ralph 6. Tarr. [From the A-can 
Oedogid. vol. xix., May, 1897.1 Sire 9 i  x 64, pp. [lZ]. Phtw. 

O a n d c P o r m t  Trm. Badti& 0. Mag. 18 (1807) : 281-P96. Iku. 
The Qeographical Distribution of F o m t  Treea in Canada. By Dr. Robert Bell. 
With nludralions. 



Q.J.-mhmr B.8. N- 0. B (1897) : 89-106. Paltot. 
Du l.o de 1' W l a O r m e  an Fort Wton  hew@. Pu h i 1  
Petitot 

xdao-YE- -ryh. 
Pield ~ l 0 m b i . n  Mweum. Publication 15. Botaniaal Beria Vol. t, No. N. 
Oomhibmtion 11. to the Canatel aud Plain Flora of .Yooatan. By Cbsrlen Frederiok 
y g h ,  MD. Chiacrgo : Demmber, 1898. Size 10 x 8), p p  X77-540. Map 
a d  hbr p w a m t a i b y & M u r c r r .  

Vaitd Iu.ta-&md& Hut?. 
The Mo1111Wnm of Galiforoir By John Muir. London : T. Fieher Unwin, 1894. 
Size 8 x 5). pp. xiv. m d  382 M a p  and ~~. Prim 78. Gd. P&ed 
@the P*. 

OXBTEAL A I D  mVTH armraA. 
Ammom BAG. Gmmere. Memw #) (1897): e40-858. -bjJ. 

Narig.bilit4 de I'Amuone. Pu Meliton OuhjaL (Traddt pu Cula  B. 
C i )  

-tke Cwt. Ann. Hydropup&a S6 (1897) : 1-190. -. 
Du Wetter mwinchen dem La Plat. and Kap Horn im Juli, 1890, V m  E. 
mpping. wfth OAurt~ - mdirlm 
hfonne que premota d &%or Minirtro de Coloniuaicin el Intendente de la 
Delegd6n Naoional en el N o d  teniente coronel h t o r  Baldiviwo, Bolivia, 
Biberalta. IA Pas, 1896. Sire 11 X 7 .  pp. 80. 

Brrdt PC-8 dI. 48 (1891): 5948,107-112. 
Elne Natnrbmherfrbrt M& dem Litoral den didliehen Guyam 
nnd ,%mamnenmtrom (Oktober and November, 1895). Vou Dr. 

Or#L 
m i  degli etadi in- a l h  Beologia e Minenlgi.  del Brulle. 

I Cbmuda&one del Plot Vinoenao Qrmi.-Atti del 11" Congreaao ~ U o o  
Itdimo, Bma, 1895. Born., 1898. Pp. 228-286. -- BE. N c d a M o h  0.0 (1897) : 152-158. mPPd= 
Le Xingd pamenm. Ex loratiom d'Henri Cbadreae Traduction i n a t e  du 
ponqua. Par (2.-A. phiIPpin. 

AUETMLAOIA. 
A w t n l w h  ww-. 

A Statistical Aooomt of the h e n  Coloniea of A r u t d d a .  1895-6, by T. A. 
Coghh. Sixth h u e .  Sydney: C. Potter, 1896. Size 9 x 6, pp. xvi. and 502. 
Map. P r d  b# Us A g s n t M j o r  Ntw &uth Wales. 

Auntdh-ruine hmmadd Produetr 8aville-xm1t~ 
&otti& O. Mag. It (1897) : 29tUO6. 

The Market F i i  aud Marine Cornmemid Produotr of Anrtrcrlir By W. 
80Vill0-Ernt 

A~hmIia-Y~r-Book. Brrrfllr. 
The Yeu-Book of Auetmlia for 1897. Edited by the Hon. Edward Greville. 
London: P a d  L Ca Sire 9 x 6, pp. 724. Maps. Pranentcd by tha Agent-Osncrol 
jor NmQ 8wU W h .  

& i t imh  &lomon Idnds. Woodiord 
Colonial Beporta-Miscellaneoru. No. 8. Wedern M e .  Beport on the 
British 801omon Llendr By Mr. C. M. W d o d .  London: Eyre aud Spottia- 
w d e ,  1897. Size 10 x st. p p  31. Map. Prim 4)d 
Notioed in the Monthly Reoord, a&, p. 330. 

a t o h  nm &in= ~ o n t .  
Tijdr. h'. Ned. Aarddjka. Gmoda A d e r d a m  (2) 14 (1897): 124-131. 

Nienwr van de Jakati-rivier. Door Dr. D. W. H o d .  WUh S M - M a p .  

?OLU BxeIOZIII. 
Antwtb. Arobwmn 

Obmrmtbr  mr l'intdret que pr&nte l'explontion @I ' ue den terrer ansMer. 
Par H. Arctowaki. (Extrait du Bulletin de 1. 8ocr6t6%%logique de Fnnoq 3- 
&tie, t. xxiii.,pp. 563-592, ann& 1895.) Sire 10 x 6). Pwnenkd by Be Author. 



AntMtio. W v .  
DEW SUdpl. Me BiidpMo~whnnp and die deutmhe S U d ~ E x p e d i t i o a  Von 
Dr. Georg We Berlin: H. Pnetel, 1897. 6ize 81 x 6, p p  66. Hap. 
P* 1,. Gb F A ~ ~ u I P ~ M * ~  
Dr. Wegener givea an himtorical s k d  of entamtio exploration, with an outline of 

the plan of the propod German expedition. There ia an excallent map of the m t h  
polar region rhowing a e  muter of eopeditiona. 

Antustie Drift Iar. dnn. Hydmpaphfe !M (1897) : 190-199. D m  
Treibeii im SiMen wm Kap der Qnten Hoffnnng und im Indischen Ooean. Von 
L. E lxnkhga 

Brunlmd. Tur. 
Vnlley Glaciers of the U per Nugnu& Penin- Greenland. By Balpl~ 8. Tarr. 
[From the dunriean &, voL x k ,  April, 1897.1 Size 94 x a, pp. [8]. Plate. 

& a d ~ ~ d a  Q h i a .  B. Wq. 8. Amerlao 8 (1897) : 251-268. nrr. 
Former extension of Cornell Glacier near the Bouthern end of Melville Bay. B y  
Ralph 8. Tarr. With Map and Plater 

morwqgim Aretie B q d U h .  Ilmlnn. 
Some Reeulte of the Nnrwegian Arctic Expedition, 189S96. B y  lWdtjof Nansen, 
D.W. : sad the North Polar Problem. From the Gwgraphiaal Jacrnd for May, 
1897. Size 10 x a, pp. 56. Map and IUm6tmlioRI. 

PoluIsa Anm. Hydtqmphie !M (1897) : 215-218. - 
Ueber die Besnltate der magnetimhen nnd hydropaphieohen Beobnchtnngen in 
E i e e r e  in den Jshren 1693 bis 1895. . . 

-0AL AKD BIOLOQIUL OEOBBAPBY. 

&om-. Msrr. $.a. Itahha 6 (1897) : 542-377. Po=& 
Delta Xorfologia dells rmpeficie temtre e dei tipi dl rilievo con la h nomen- 
clatnn in itrlino, memoria del d o  Prof. T. Poreoa 
A &l review of the d e n  on geomorphology held by the leading exponents of 

that branoh of physical geography. 

-. 
Sull' opportunith di stabilire nun ~ 0 c ~ i o n e  genmle e UM relntiva nomen- 
clature dei leuhi berab predentemeute. m criteri geografloi. Belaxione del 
dottom Olinto Mnrinel1i.-Atti del IIu Congrasa, Qeogre6co Ibliano, Boms, 1895. 
Eoma, 1896. Pp. 218-2W. 

- 0 6 ~ .  B.8. N ~ o i m  Q 8 (1897): 165-181. Pitud. 
Snr la re'partition dea orgmiunes infirieors Ir la d a c e  de qnelqner lwa mimes. 
Par Eughe  Pitord. 

linuolo$y--kiehw. C. Bd. lM(1897) : 1074-1076. F m l .  
Seiohee des locs et onregan-cyolone. Note de M. F. & Forel. 
A speoial note will appear on thin paper. 

Yoo~ltain-windr rulnslll. 
Breve contribnto a110 studio delle brezxe di monte. Comnnlc&one del dott. 
Olinto Mdnelli.-Atti del IIo Congreeo (feogra5co I W i o ,  Bomb 1895. 
18%. pp. NO-sa 

O a ~ p a r .  ammumno. 
Dei lavori idrograiloi e t.ltwogret3ci oompiati eotto gli arrepici del R U5oio I b  
grafloo I t a l i o ,  Conferem del Comandante Onetano Cae8anello.-Atti 110 Con- 
Ere= Qeogdoo Itdinno, Boma, 1895. Bomn, 1896. Pp. 67-110. 

-phy-Athtia. B.8.B.Q. Corrwzc. Bordrcluz W )  (1807) : 212-215. Rautreax. 
De Terre-Nenve P 1. dte  den hndee. Trajet d'nne bonteille flottmte. Par A. 
Hantreex. 
Aaaonnt of a bottle voyage; the bottle wan thrown over in 4s0N. 61° W. on Bsptem. 

ber 27,l895, and pioked np on the French m s t  in 45O 16' N. The d b b m  of 2N)O 
sea milea WM t rnvend in 507 d. r. The peculiar cironmatanoe ir that itr ultimata 
direation WM due eut, esmping d e  Gulf Stresm drift. I 



m& De&& Bmadmhas Q. 18 (1807) : 388-338. - 
Dr. Edward Albert B i k  Witk Porboit. 
Dr. Biel. h~ done muoh for the f n r t h ~ c a  of geo~rrphical eduoetion in -1- 

rsni., and h.e aleo r t a d i  and d d b e d  the phyriad, and eepeai.lly the bidogioal, 
gmgmphy of the province. 

Die-. kr. 
Dictionary of National Biography. Edited by Sidney he. Vol. xlix. Bobineon 
-B-11; vol. L B~uren-8cobelL London: Smith, Elder k Co.. 1897. Siie 
10 x 7, p p  (VOL xlii.) ri and 496; (vol. 1.) vi. and 456. Pricu of & ad-, 156. 
Vol. xlix. inclnden notices of the following nomcm of geographical intereat : John 

f3eptimm Bae, by B. B. Woodwud ; 8ir Thomar Boe, by Stanley Lm+Poole ; Hugh 
Haatingo Romilly, by C. Alexander Buria; Alexander Rma, b Q. Le Qyn Norgate ; 
sir ~ . m e a  01-k - by prof. J. K. h n  hton; sod s ir  J& B, by f i e  -a. 
Vol. L : 8ir Edward Sabin4 by   on el B. 8. Vetoh, oa. ; Jamen Angmtm 6t. John, 
b J. R M a d o d d  ; Sir Oliver Beanohamp Coventry St John, by Colonel B. H.. Vetah ; ' d ~  Gslmon, by Tlunnplon Cooper: Henry Salt, by Wuwim Wroth ; Chrirtopher 
Saxton, by Lionel Cnst ; and sir Bobert Hexmanu Ebhornburgk, by Q. C. Bowe. 

m. d h  N- 81 (1897) : 410-419. Rams .nd x&@q. 
In Memoriam E D. Cope. By Pearitor F-. Obituary Notioe of E. D. Oope. 
By J. L). Kiugsley. With Porboitr 

D0-W. N o d  Hag. BB (1897): 3754376. - 
The Editor's Album : Dr. Arthur M. W. Downing, MA., r.B.8.. Superintendent of 
tb Nautical Almsnao" Ofeoe. With Parhit.  

Dn Puqder. Q.Z. 8 (1897) : M38H. Penat 
L6on DII Paeqdm. Von Prof. Dr. Albreaht Pen&. 

eonla. I)sutrds Rmnddau Gf. 18 (1897) : 375-376. - 
Benjamin Apthorp Qoald. Wifh PorlroU. 

n.% ruinrllL 
Accademia Beale delle 8dmm di Torino (Anno 1898-81). Criatoforo Negri, 
(]anmemodone letta il28 febbrnio 1897 davanti la B. Accademis delle Soienxe 
di Toriuo d.1 Bocio Corriepondente Qiovsnni Yarinelli. Torino : Oarlo Dlauaen. 
1897. Sim 124 x 9, pp. 28. Porkaa 

-P I)arlrclis R u d d a u  a. 18 (1897) : 873-3'74. - 
Cupitiin Otto N. Sverdmp. With Parkait. 

!mnmad. Ddn& B u d d a u  Q. 18 (1891): &28-830. -- 
Felix Tirerrmd. with Portmc't. 
The director of the Parin Ohawvatory. Born 184, died 1896. 

Die ~ r h b u i m e  dm ersten i n t e & k - G d ~  in der Naoht rom 13 zim 
14 November 1896. Von H. EIergmelL 
Die zweite intsrnationala Ballonfahrt 8m 18 Febrnar 1897. VorlCntlger Berioht - 
van H. H e r g d .  

-. C.M. 141 (1897) : 1180-1182. a d t e  ma ~rnpon 
Sor lea tmin amensions f r u p k a  de la t ro i ime  exp&ienoe internationale. Note 
de WtL Hermite et Beeentpn. 

m-@5 &o. &&dim 7 (1897) : 545-552. POMS. 
IA navigation khydrf  ne et los rfeotionnementr lr introdnire dans la oomtmc- 
tion des Jroaots p a r k .  (3.-L. %"-. 
The author draws a J& lel between the problems of Grid and of rubmarine 

navigation, both being MUP"1 ont by floating in a medium which entirely r m u n d s  
the veuel. 
1-Phl. - 

Index to the Periodicals of 1895 (Pp. viiL and 232) ; Ditto of 1896 (Pp. viii. and 
Z6). London : Reuiew o j  Rcoiet06' Ofece, 1896-1897, Size 10 x 8. 
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=b%FWW. - 
Qeogmphial Index (Extra-Europeen) to Boob, l'eriodieals, etc, 1896. Yap 
Boom, Intelligence Division, War Omce, December 31,1896. She 11 x 7). pp. 
u. and 98. Prsrsntsd tty Us 1AbIZignam f i o i r b n ,  War OB& 

1bllography. Ndrml l&i.muw 10 (1897) : 595405. -. 
The Gbneslogy of the Sdenoen as the Bsmh of their Bibliography. By Henryk 
A q t o r l i .  
A olever expodtion of the dimotlltiem in the ra of a classified bibliogra hy of 

soientiiio literature. and a mggeation ru to a pomibs wlntion, the practicabihy of 
which in not, however, domonetrated. 

BibWPphy. -- 
General Index to the First Fifty Volnmea of the QuartsrZy Jourd of the Qeo- 
logical M e t y .  Compiled and edited by the hsiatantsecretary. Part ii. La-Z. 
London : Longmans & Co., 1897. S h  9 x 6. Presented by tL Gdogicul Baddy. 

Bibliogirphy-0riont.L HCUlrr-&bmu. 
Orientalirche Bibliographie begrhdet vm A m t  BIIiller . . . bearbeitet and 
heraorgenclben von Dr. Lucian Plahezman. X. Jmhrgang. E m b  Halhjshmheft. 
Fbrlin : Benther & Beiobard, 1897. H i m  9) x ti, pp. 146. 

British Wonk ' Forlnighlly Rev. 61 (1897) : 862-870. . Ildmon. 
The Colonial Empire of 1857. By E. Salmon. 
A gloomy view of the wndition of British oolonies dxty years ago. 

Mthh Xmpirr. GcdlW B. Mag. It (1897): 508-315. XirkpaMaL and Rothero. 
The Unity of the Empire. (Ahtract nf Ledurea delivered before the h i e t y  by 
Prof. J. Kirkpatrick. M.A, L~D., and Pmf. Q. W. Prothem, x.A., D. Litt., in 
January and Muoh. 1897.) 

Ch.llmqpr BxpeIditi??. - 
tZhdhger Expeditlm Beportn. Portraits of the Cbntribntors, reprnduoed from the 
photographs rerented by them to John Mnmy, Natnraliet on the Cbdlsnger ape- 
dition and &tor of the Challenger " Beprb : with h i m i l e n  of the d e a m  for 
the cover and dedication of the Album containing them, by Walter Crane. London : 
Dnlan & Co., 1897. Sire 12) x lOf. 19 Plalu of Pmtmi l~  
Thin intereoting volume is a reduoed fbmimile of a renentetion-album given to Dr. 

Murray, of ths ChnUenqer, by the coatribnton to the &~orte ' of that expedition, and 
it  oont.ins the portraits of them all. Being uniform in size with the 05oioi.l' Bepork.' 
i t  forms a concluding volume which no librery ponntxming that work would willingly be 
without. 
Cludtlortion of ~kienee. 4- 
LR QC6al.logie dea Bcisncca Qnelqnea remarqoea enr la Bibliographie dea 
Mdmoirea ~oientiflquea et le Princi de la Olamification natnrelle dee Scienota. 
Par Henryk Aqtonslri. [Extrait g ~ u l b t i n  & l'Inditut intenaatiod de B*Wio- 
graphis (2m Ann&, 11897, fwcioule 3). ] Bmxellem : F. W e r ,  1897. Bize 10 x 
tr), pp. 80. Prsrmtsd by t h ~  d&. I 

An appeal for the oomideration of the hutorion1 development of a soience in con- 
etrnoting a echeme of olami5cstion. 
ccmm&M k g r a ~ h y .  m.ru 

Ham. and M o n c h t m  Lit. & Phikm. 8 .41 (1897) : No. 11, pp. 1-18. 
The Caob of Sea Trpnsport in proportion to Valaes of Osrgoea By A. W. Flus, 
M.A. With PZda 

We regret te notioe that the Manchenter Literary and Philoeophical Society h w  
adopted tho method of seperately paging the memoirs published by them, thnr changing 
a volume of eaqy referenm into a bundle of pamphlets. 

-kl -p4- HwP== 
Xilittlere Entfernungen anf Dam ferweeon in Seemeilen. Im Anftrn@ der Dirak- 
tion der Seevarte berechnet ron $ . BeiheR I. xu den "Anoalen 
der Hydrogrmphie and Yuit imw ItfT eteomlogie," " Beemaon Heft IV. (April), 1897. Berlin : 
E. Biegfried Mittler n. hhn .  Size 11 x 74, pp. 22. 
Alphabetical table of diehcen between i m p t a u t  seaporb in nautical mile& 

Oommsnohl m a p h  J.  B.Z. 8 (1597) : 2&55,92-101,153-160. 
Uebeniehten der Wirtnohsfbgeographie. Von A. Oppel. 

Oppsl. 

A careful summary of the economic geograph J of all the continenta, ~ i t h  reference 
to the producing regions and the markets of the world. 
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-a hography-hld. Ann G. 6 (1897) : 193-211. Z m e .  
La gtbgmphie del'or. Par M. A. de Foville. With Map. 
The map of the world illustrating this article hm printed over eacli great gold-pm- 

dnoing region a yellow rectangle proportional in size to the actual annual produotion 
of the precioum metal. The gold-prodncina mnntries stand in the raticm-united 
Sbteq 241'5 ; South Africa, 240 ; Anstmlii 231 ; Rosri., 150 ; the flgnres repreeenting 
millionr d frurea --- J. B. AriaHa & (1897): 205-286. . Bro~a. 

On the Origin of the Awient Northern Conatellation-flgurea. By Robert Brown, 
1"- 

- p h i r w h  Bobwhom 
L the Eat th a Planet ? A Study in Phyrical and Mathemstiaal G e o p  hy. By 
C. Robe-, r.n. Edinburgh: Bt. Gilca' Printing Ca, 1897. Size 9fx 6, pp. 
riii and 82. P h  2a. Prararted bv U. Pvb&hen. 
Dr. Bobertean s b h  in his preface that his earlier statements that the mn is no 

larger tban i t  appeam to be. u d  that the Earth % not s planet, have not been eon- 
tndicted. If a pemm untrained in anatomy were to arsert that the blood does not 
eimdate in the human body. and that the arteriea are filled with air. i t  is improbable 
that any medical or biological jounul would taka the trouble to attempt to oonvinee 
him. The eases aeem to un to be etrictly analogous 
Mooatioaa luinrlli. 

Be e come 1'Univmith italiins poem prowedere a1 fine di prepemre iwe 
Beogm(l par le l~nole  woondarie. Relluione del Prof. Giovanni llulneK:$ 
del 11° Cagremo aeogrr8m ItalLno, R o m  1895. Boms, 1896. Pp. 377487. 

mmtiond. EioohM. 
Prof. Giumppe Ricehien Qli h d i  pogdlc i  nello sviluppo della civitti e nell' 
ednarzione moderna Prolruiane 10th il 25 marno 1897, alls R. Univemitlr di 
Pdermo. Firen- 1897. Sim 9) x 64, pp. 22. P d e d  bp Un Aut.4or. 
Prof. Ricohieri's inangore1 a d k  in the Chair of Geography at the Univemity 

of Palerma He tonohen on tbe ednaationsl position of geography in the different 
mnntrim of Europe. 
~ h t h 8 L  - 

Dei limiti e dello roopo dell' ineegnamento della Qeogt..flo nelle Fmltlr di lettere 
e filmtla Relazione del Pmf. Qiovanni Bettieta Bireguaa-Atti del Ilo Congreum 
QcopEco Itelisno, Roms, 1895. Roma, 1896. Pp. 368-896. 

M M a t i d  J. Ioncheder 0.8.14.1898 (1897): 183-187. Baed. 
Prnctical Qoograph y in Mencheater. By J. Howard Reed. 
A paper red by Mr. Baed at the meeting of the Britieh Amociation in Liverpool in 

1896. 
Xdusatl0n.L Bpawer. 

Chnpterr on the Aims and Ractioe of Teaabing. Edited by Frederic Spenoer, X.A, 
kc. Cambridge: the University Prem, 1897. S h  8 x 51, pp. viii. and 284. 
Prim 66. P n r d  by Us Cambridge U n i d y  Prsu. 
Thin handbook, especially the chapter on the teaching of geogrrphy, by Mr. Yule 

Oldham, has already been referred to (ante, p. 220). 
Eduutiond. J. 8&ool G, 1 (1897) : 81 -85. Da*. 

The Urn of Qeogrsphical Periodicals. By W. M. Davis. 
Prof. &vie dvea a capital illustration of the way in which h c h m  m y  gain the 

fullest educational profit from geographical papem. He takea se an example Mr. 
Cliffad's pnper on the Malay States in the Jannary number of the Oaoqrophieal 
J o u d ,  and shows not only how to extract the ewential and characteristic kctcle, but 
how beat to keep a record of suoh faotr available for ready reference: 
EdwatioMl-Method& p.t.nld. 

I1 Yetodo Ciclico nell' insegnamento mcondario della Geogrda Relszione del 
Prof. Francem Maria Paesnisi.-Atti del 11° Conpeaso Geografico Italiano, Roma, 
1895. Romq 1896. Pp. 411419. 

Edumtioolrl-Itetbda. Reu. Cf. ltaliana 4 (1897) : 204-212. m n i .  
La geopfia  nellc scnole elassiche, del Prof. Gnido Bigoni. 
On tile teaching of geography in claaaical echoole, with many r e f ~ o e s  to Italian 

liternture on thc subject. 



D d i d t ~ t i a  P.B. Art- I. M(1897) : 2U7-230. Trotbr.  
The Scienae of Frontier Delimitation. By Lieut-Colonel J. K. Trotter, B.A. 
A note on thh paper wi l l  be given. 

a W P 4 .  Wilotrti. 
Zeiertiimmgen in der Qeogmpbie. Von Dr. Emil Wimtzlri Leipzig : Duncker 
& Humblot, 1897. Elize 10 x 7, p p  x. a d  468. Prfos 108. 
A mriee of monogrs~be showing e x t a ~ i v e  reading and dealing from the hietories1 

point of riew with speclsl q u e e t i o ~  in geography. The titlee of the mparata pup 
d n  Springa. The Aim of Geography, The M n t d  Belations of Mountain $yetem, 
On Pure Qeography, An Appmiation of Bitter, Bitter on Vertical Belief, The Term 
Continent, The Enntern Boundary of Europe, The Divisione of Aaii  

NEW MAPS. 
By J. OOLES, AKap Curator, R.G.B. 

m 0 P B  
~P~ I.Ldrod 

Botenirche Original-gsrte ron Mihlalhnien o. E p h .  Beerbeitet von Dr. A. 
Baldaooi. Scale 1 : 1,000,000 or 15'7 s tat  mil- to an inch. Petmnanns Oc ra- 
phi& ~ I ~ U R O ~ T I ,  J a h a v g  1897, T&l 12. JO*W P ~ r t h ~ i ~ ,  Q0tha.l897.%- 
wRbd by the Pdiah61: 

c.aa~~.  llahuahrdt. 
Dam K h a r t h d i h e  Spmohgebiet im Sildwesliohen KBU~MM mn Prof. Dr. Hugo 
& h u o h d t  W e  1 : 1,500,000 or 21.2 rtst. miles to an inch. Yefcrmonru Geo- 
p f l i d o  Mftbilrmpsn, Jshrgang 1897, Tafel 6. J w t m  Perthen, Qotha, 1991. 
PnusnM by Us Pdiuher. 

and Wder. ordnance l l u m .  
Publimtions imued dnoe July 8,1897. 
Sinoh--Oounty Mope (revieed) :- 

E X Q L A ~  A m  WALEU :--- 19 X b  % 6.E, 31 X.L., % 8.%, 34 N.E, 40 X.W., 
8.w. 18. each. 

s&fw&Fubh Maps, re- :- 
Re- rn W ~ : - D n h m ,  V. 3; VII. 5 5  ; VIII. 15 ; XXVIII. 14; XXXIIL 
12,13,14,15; XXXIV.7,9.11; XXXV.3,4,6,7,8,9, 11,12; XXXVI.?,S, 
10,11,12, 16;XXXVII.5, 6, IS, 14; XL ?. Emu, XlIL q7,  8, 11,12,15,16; 
XIV. 5, 477,10,11,12,I3, 14, 15, 16; XV. 1,2, 5, 6, 8, 9.10, ll,l8,13,14 15, 
16;XVI.6,14,16;XVII.13;X~I.S;XXZII.1,2,3,4,5,~7,8,9,1O;XXIV. 
1,2,3,7,13; xXV.l,2.3,4,5,6,7,8,12,14;xXVL~8,4,5,6,7,8,9.11,l~ 
14. 15.16 : XXXT. 12 ; XXXV. 8.16 ; XXXVI. 1.5, 6. 10. IS. 14. 15 : XLL 6 : 
~ ~ ~ . * 1 , 6 , 4 , 7 ;  XLVI.1,2,3,6,9;10,11,16; L I I . & b ; ~ V . ~ l , ~ b 4 , 5 , 6 , 7 , 8 , 9 ,  
10,12,15, 16; LVL 1, 5,13; LXIII. 8,11,12, IS. 14, 15. 16; LXIV. 1,2,5,6, 9, 
IS; LXX. 8 ; LXXL 4 4 7 , 4  9,14 11,13,14; LXXIL 1 . 4 4  9, 18; LXXVL 
6 ; LXXVIL 16; LXXVIIL 5,6,9,10,13 ; LXXIX. 1 , 4  7.9.10 ; LXXXIIL 5, 
12; LXXXV. 2,3,4. Emnprhirq XXL 13: XXXVL 8;  XLIV. 12, 14. 15, 16; 
LIIL 1,9; LIV. 12; LXII. 15. 16; LXIIL 16; LXIV. 11, 1% 13; LXV. S, 5; 
LXVL 13; L X Z  1,2,3,5,8 ; LXXI. 1 ; LSXIL 2 , q l l ;  LXXIF. 7.16. Xat, 
X.16; XL%4,6,7,9; XILS; XXXL9,10,13; XXXIL2,3,5,6,7,8,12,13, 
14, 15, 16; XLII. 9; XLIII. 2, 8, 7, 4 12. 13; LIII. 2; L& 11. HiddJ#rr, 
XVII. 4,12,15; XVIII. 13: XXII. 2: XXV. 8. 1Corthombrknd, XXXVII. 15. 
16; XLII. 13, 14, 15; XLIII. 4,6,8,10,11,12,14 15, 16; XLIV. 3.5, 8,lO. 11, 
12,13,14,15,16; XLI&5,9,10; LI.2,3,4,6,7,8.11,12,15; LII. 1,2,3,4,D, 
8.7.8, 10,11, 12.14. 15,16; LIIL 1.2, 3.4,5,6, 7.8, 10, 14; LIV. 2, 4 5.6.7.8; 
LV. 1, 5, 6. 7, 8; LVI. 15; LVIII. 2, 6, 7,8, 11, 12.15; LIX. 3, 4, 15; LX. 1, 3. 
4.5, 9 ;  LXI. 1, 2, 3,4; XCVI. 2,5,13, 14; XCVII. I, 5. Burmy, IT. 14; XI. 
10, 12, IS, 14, 15.16; XIII. 8, 16; XIV. 1, 2, 3, 4, 5, 6,7,9, 10, 11; XYI. 1, 2, 



12,lS; XXIL 4, 5, 4 7, 8, 9, 10. 11, 12; XXIIL 4 7; XXIV. 1, 8, 3, 5.6, 10. 
11. ~ENBX, IV. 14: XI. 10, 1% 13,14; 15,16; XIII. 8,16: XIV. 1,%3,4,!i, 6, 
7 ,9 ,10 ,11;XXL1,2 .1~15;XXIL4,5 ,~7 ,8 ,9 ,10 ,11 ,12  Sreaoh. 

london. 14%-148,151,152. Thin b now ample& in 180 r h d  Sr eaoh. 
(E. Stanford, dm.) 

-. Hdbfuh 
Tiefenhrte der Eifelmnue. Noah eigenen Lotnngen entworfen m n  Dr. Wilhelm 
Halbfan &ale 1 : !25,.000 or B'5 i n c h  to a rtat. mila Pakrmrru Oeogmphirelrs 
Milbilungen, Jahrgang, 18B7, Tafel 11. Gotha: Jantna Perther Preenled by 
the Pa*. 

-;I. -1~. 
Ckologhhe Karto der Dentachen Beichn anf Grnnd der nnter Dr. C. Vogelr 
Bed.Ltiao in J m t m  Perther Geqmph. Anrbit aqpfiihrten Karte in 27 BliitFrn 
in 1 : !W,000 (or 7-8 atat. milea to an inoh). Beubeibt ran Dr. Biehard Lepa~ua. 
Liefsolmg xiii. Bhtt  9 R 10. Liefernng xiv. Blatt 8, d Index. Jaatna Perthea, 
(30th Ptlos 3 mark a d  part. 
The rment innam oom lete thin excellent map, and are aooompsnied by a fall 

index, A h  .dds conriden%ly to itm d u e  for parpoem of referenoa 

m c k  
C e Q t d  AfdO& -. 

A map of the Shire Highlandr (Britirh Oentral Africa Proteohte).  By 0. L. 
Beringen, r.m.Lc.r Bale 1 : 126,720 or 2 rtat. milee to on inoh. 2 #beets. 1697. 
Edwud Stanford, London. Prsrsntsd Us Author. 
In t h b  m p  the 11iUs nre rhown by oontonr-liner, the he hts of the pdncipel elea- 

tionr being given in feet. all mads and tzach am hid 3 own, and the podtione of 
military pork police r b t i o ~ ,  eta, are indicated, An the map ie drawn on a lu 
d e ,  it  will be fonnd d l  lor refereace by al l  pemr having an interest in 
Britirh Central Afriop Proteotomte. 

QernunEutAhirr Urp& d XoirrL 
l h t a  von Dentwh-Chl.frih Scale 1: 300,000 or 4.7 stat. milea to an inch. 
Sheet D iv. Eiliit inde. Berlin: Qeographimhe Verhphamllang Dietrich 
Beimer (Ernst V o h ) .  
This sheet inclnder the oonntry lying between latitude8 5O 30' 8. and 7O S., and 

from long. 3t0 E to 86O. The router followed by Cameron, Barton and Speke. S*mley, 
Emin Puhq Pe-n. Bnrdo, Prinas, and other explorerr, are laid down. The 
latest roliable materul ham been employed in the compxhtion of thii map, which ie a 
d o a b l e  addition to the sheeta dread y pnbliahed. 

AXEBICA. 
aentlrl Amah. hpprr. 

Verteilnng den Begenfalls im Niirdliohen Mittelamerika : Begenfall in der 
Verapsz in den Momten Jannar a. Jali. Entworfen von Dr. Carl 8. per. &ale 
1 : 1.000,000 or 15.7 rtst. mila  to an inch. Pebmunna = h i d e  &i&il~mqem, 
Jahrgmg 1897, Tufel10. a t h a  : J m t m  Pertha. P by Us Publbbr. 

Bolirk. 8bnjiar  
Hap. Pootal de Bolivia. W e  1 : 3,400,000 or 53.5 rtat. milea to an inoh. Victor 
E. Bslojinw el Director Qeneral de Correos, La Pu, 1896. PreaWal bgr Us 
Dimmion OcncMl de Chm~, La Par. 

AULITBAL AIIA. 
lrw euiaa. hutakeh  and X m t h g .  

Vorl'inflge SkiPe den Beiaewegm der Kaiser Wilhelm Land E ition im Jsbr. 
18%. Entrotfen von Dr. Lanterbach nnd Dr. Kemting. Scs =Y e 1 : 3,000,000 or 
17'9 stat. milee to m incb. Qeaellffihaft fIir Erdknnde zn Berlin. Sitanng vom 
2 Jannar 1897. P r e d  by the Berlin Q ~ p h i o a l  Society. 



34a NEW I 
mamom. Wdndt 

Photogmphio Atlam of the Moon. B a d  chiefly on foal  negativem of the L i i  
Okmatorr ,  to tbe wale of 10 feet to the Moon's diameter, exeouted by Prof. 
Ladirkr Weinelr, PE.D.. s c ~ .  Ihginum rheet Pnbliehed by Carl Bell- in 
Pmgne. Pmmbd by ;Us Pd&. 

c-n 
Unitrd 8L.h Chutr U.B. H m m  

Monthly firrent Chart for tb. N& P.oilo k n  for July, 1tdV bliailed at 
the Hydrographic Omce, Wdhgton,  D.C. Premtcd by t h ~  17.8. Epdmgmphb 
OdEa. 

PHOrOB- 
A f r I a  fkJ"+f=- 

PhoLI$.phs of tbe 1t.U. pmwdo11a on the Bed 6ea mut of Afrim (Entrea), 
tmken y Dr. Q. Bcbweinfurth in 1894. Jhaded  lq Dr. O . & A ~ d L  
Thin d oontainr 40 photogrr ha, which have been well obmn to illoakate the 

nature of the scenery and natives orthe 1talii.n pommioneon the -t of the Bed Bea. 
They form a valuable addition to the &oiaty'r wllection. 

(1) Qrmp in fmnt of a h o w  a t  Adi E o p  (Mai W l w )  : (2) Camp at  Saganeiti ; 
(3 Omnp in front of a h o r n  at  Adi SOD (Dembel~) ; (4) Childmn sitting round a n  
A ~ p i n i a n  table in Adi Sop (Mai W e ) ;  (5) 8h. home (the property of 8 
Qwacon, of M u u u a  ; (6) Travelling eilvemmith of Adi &ga ; (7) Qlen with pool at 
Ealai; (8) Ditto ; (9) Eu t i d i  trew mar church at  Bfai Mafela; (10) 
Market loane at Halai, w&%e ooldien; (11) Valley of the A m b a  with 'yoamore 
M; (12) Camp below Adi Bog.. Adi Qolgol on the left: (13) Qbn with pooh near 
H.Lai ( e a ~ t  ride); (14) Hnlibuet, view towardn the m u t h e a t - a n  A d a d  in the 
foreground ; (1 5) Dr. M. Fhhoeller and h u  huntera in Kohaito ; (16) Mohamed O h d  
and Lehl Idrie, ow guides (Bed Amer, 8alendo.); (17) Three 8Bbq Arsorta, with 
&aar Abmed of Kohaito in the oentre; (18) Mahio, Qlenof the H.pdu; (19) Chnrch 

&ganeiti: (20) Beni h e r ,  three of our amel-drivm ; (21) Ben1 +er hunbmsPI; 
ear Haliboret, view t o d r  mouth, Kirk Halib peef on the nght ; 23) Road- zitg n u  Ambelam : (24) b p  w Ambelyo; (%) g.hh glen, KO ita from 

the north-weat; (26) Qlen of Qua, near &g.n~nti, with Zbw 
6, 

Qnne 
d Abydnica near ibe church of Amba Barebb in ~hidBood of 
~ o f e l r w i :  (28) ( ;hd~ M near xafeleq Dembelu; (29) 8- 
neer BLai Mafelem; C30) dlos ahimpmi near 6aganeti; (31) Large nmebnrh near 
HsL.I (Boro AbHriiar),; (32) Bfmamh valley: (35) &d?ra, Old Dyke (eastern half), 
gob*: (31) Glen vlth 4- Flew aapsMb on the nght- 55) Chor lbhmrah, 
~ p w  ~ u h  (wadi) ; with pool at  M, wiA L wpwi,; (57) 

pa&- near Mai Mnfelea, Dembelae; (38) Zad Amba from the muth- r- well on the shef.1 river ; (39) Large juipen tree near IWai ; (40) No title. 
vanmam Idad. . ' -  king. 

Twenty-one Ph06 phr of Vanoouver Island, taken by J. W. U g ,  Eq., 
P r d  by I. W. %g, Eq.? M.4 
The beautifnl Menem of the lntenbr of Vanmover h h n d  ahown in these ~hoto- 

-&I, which, though t&en nuder dilticulties, are remarkably good specimenr 01 what 
s traveller may do in this direotion. 

(1) Our cam , T a h h  vdley ; (2) Kowle g h i e r  end mountain, 5000 feet, head of 
WCIOLI lake; (3) IPed ofllnpa A- ; (4) The rapids, Nimpkeeeh river ; (5) YoQnianq 
ohief of N o o h ,  grort grandwm of the McQninna who met Qeorge Vamouver ; (6) 
Trout 44 lbs., cau ht a t  head of great central lake ; (7) A catch of trout before break- 
f.st- (8) Devil's 8lub plantation. Tsbsis valley ; (9) Near the mouth of the Rhdr 
fir&; (10) Lefthand river flowing into headof greatoentxul lake; (11) Tahds mount, 
5600 feet, aud T d r  river: (12) Onr camp on the KIP-hoh river; (13) Nimpkeesh 
U e . .  (14) jamb on Kla-hch river; (15) Bighthand river, head of Qrmt 
(h1(;.1~ake; (16) Kla-Anch river ; (17) Group of Muohalat Arm Indians ; (18 Head 
of Q t  Central Lake; (19) Tbe rapid. of Hla-Anob river; (10) W a  lake &int 
up) ; (21) Connuma peak, 4890 feet. 

a g c I t n o o l a ~ d d t o t h s v r l u a o f t h s o o ~ ~ e o t i o n o i P b a t o  
~ p h . ~ h i a h h u ~ ~ ~ h t h s ~ p ~ f l ~ t h s ~  
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I NUPE AND ILORIN.' 

I HAD so recently the honour of eddreesing the Royal Geographioal 
h i e t y  on a very different part of Africa, that I feel rather diffident 

speaking now about a country of whioh I have had suoh a ahort if 
varied experience, and my e x o m  must be that I have been induced 
to do so by others. It will be difficult to eliminate entirely the 
mifitary from the geographioal aapect of the journey, and I am afraid 
my attention waa quite as much taken up with the former as with the 
latter. 

. After a long and tedious journey along the west mast of Africa, I 
arrived with other special service officers on December 26, 1896, at  
Porcados, in the delta of the Niger, a place which up to that time had 
been beyond the scope of most people's geographioal knowledge, but wee 
soon afterwards to become widely known aa the starting-point of the 
Benin expedition. Here we were met by Mr. Flint, the energetic agent- 
general of the Royal Niger Company, who is in charge of all the lower 
part of the river, and were rapidly taken up in his launoh to Lokoja. 
The lower Niger ie too well known to need any description by me, 
and it will be enough to say that on the second day we left the F o r d o s  
branch of the Niger, and entered the main river, up which we steamed 
for another three days before reaching Lokoja, 300 miles from the mouth. 
The soenery on approaching this place is very fine, and the river winds 

I through high hills of curious hapea, which is a relief after the flat and 
nnintereating scenery of the lower river. I t  waa a busy scene here, as 
preparatione were being rapidly made for the forthcoming expedition. 

- - - . . . - . . . - 
Red at the Boyal Geographicul Society, May 31,1897. Map, p. 464. 
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Whilat a t  Lokoja I went down to the ohief Abbega'e honee to see a danoe 
by varioue tribee, and it WM really an otuiow a performance aa one a d d  
winh to gee. Women, eupposed to be paeemaed of the devil, jumped up 
into the air, and then came down in a sitting posture, whioh waa meant 
to s q n d  the devil. The women who did this were usually old and 
unwieldy, but they repeated i t  neverel timee, although it mwt  have 
occaeioned them a good deal of p in .  Some men made an iron red hot. 
and then rubbed their feet along it, one even lioking i t  with hie tongue, 
and one could hear the M n g  of the burning fleah. The nativee ere 
moetly Mohammedane, and what estonished me ptutioululy, after coming 
from the Eset Coast, wan the enormoue amount of cloth whioh is worn 
by the people of these parts. 

A great deal of work had to be done in getting the inatrumenta 
reedy and rating the ohmnometers, and on the day before starting I 
went up to the top of Mount Pati, a high table mountain lying close 
behind Lokoja, and 1400 feet above the nea. Thew ie a fine view from 
here over the oonfluencw of the rivers Benne and Niger, where at  thie 
time of year a large extent of eendbank ie nnoovered, but it waa apoilt 
by the Harmattan wind. Thie wind, bringing with it minute particles 
of sand from the Sahara, whioh obsoure the atmosphere, ia a perfed caree 
to the geographer, although it may be the meane of keeping off eome of 
the hot rays of the aun. Hilla not far distant appear dim and indefinite 
aa in a London fog, and i t  ie impoeaible to eeleat any point on whioh to 
take a bearing. 

Everything being.organized, we marohed out of Lokoja on Wednetday, 
January 6. A long line it m e ,  with about nine hundred oarriere and 
five hundred soldiers, all in single file, and the column must have 
extended for over two milee. Thwading our way through the town, 
we paeaed the magazine fort, and marohed in a northerly dimtion, with 
the river Niger close to our right and a high range of hills to our left. 
These hilla form a aeriee of buttressee jutting out at regular inter& 
towercts the river, and are divided by atreams or rivulets, which make 
their way down through marrow valleys from the high ground of the 
interior. I t  wee up one of these valleys we turned in a north-westerly 
direction after going for two miles, and made our camp at  Felela Bum. 
bs might be expected with auch a large oaravan, starting wee not a t  all 
ewleur de roee, and many loads had to be repacked and readjusted. 
Three hundred of the portere were drawn from the coat, among them 
being Fantie, Behentie, and natives from Aaor. and Lagos; the remain- 
ing eix hundred being Haneae and Yorubas drawn from the country 
itaelf, and the latter were far and away the beet and etrongeet. They 
etrnck me as being much better olothed than the Eaet Coeet porter, 
though one could not say thie at  the end of the expedition, es they had . 

literally lost or mold nearly all their clothes. They were muoh quieter 
on the march than the portere of the esst, and did not sing like them. 
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Pursuing the aame direotion, we came to the emall village of Emu 
on the morning of the 8th, after o r d n g  the small river Gadwanga, 
and the hills still loomed up in the miet on eaah side of ue. The 
oountry, oovered with gram 3 feet high and low h a ,  wae very dry 
und burnt up, and i t  wan a relief to eee green palm treee on the banks 
of the atream, along the ooum of whioh we aontinued for the reat of 
the day. We oamped under a high hill, on the top of whioh lies the 
village of J a h ,  whioh we reaohed the next morning, situated among 
a lot of m k e ,  and eheded by map%oent treea The houaee built by 
the people here are made of mud and wattle in an oblong ehape, with 

U O E  TO KABBA. 

aplr~ogopi by Dr. -.I 

thatohed roofs, and around the village were small fielde of dhurra. The 
oountry now beciune more hilly and undulating, and we made om way 
by a m k y  path aometimee along narrow ridgea, and up and down steep 
deolivitiee, with always the eame arid and barren aspeot on all sides. 
There were no shady treee to keep off the raya of the mn, which 
wae very hot in the middle of the day, and ae we aeoended to the 
high ground, the difference of temperature became very marked, the 
minimum for this day being 5g0, and the temperature even a t  4 p.m., 
with a awing thermometer, beiog 94". ~ e ' h a d  aeoended a great deal 
since leaving the Niger, and were already a t  a height of 1000 feet above 
the sea. Our wmp near the village of Akpara, on the 11th inet., was 
one of our highest points, by boiling-point 1480 feet above the sea, and 

2 ~ a  
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i t  ie pleasant to think that behind the low and malarioua weat coast of 
Afrioa and delta of the Niger, there are iheee fine heelthy uplands, 
where the n i g h  are 0001. 

Signe of the 'elave-raiders were now beooming ~pparent, and 
we p e e d  two demrted villages whioh bad been raided and bnrnt by 
the Bida people ; only the blaokened walla remained. The country had 
been completely depopulated by the continuone raids, and the unfor- 
tunate native8 lived in constant dread of being captured and sent off 
into the depths of the Western Sudan, with the alternative of h h i n g  
off into the bueh with their children and some food, and emerging to 
find their homeeteade burnt to the ground. 

Akpara, the biggest place we had yet come acroes, wee prettily 
situated on some high ground with small peake on each side, and wsa 
surrounded by an abundance of plantains, yame, and orangee, the path 
leading through an avenue of fine trees. The natives crowded together 
at the cross-roedm to see the column pass throngh, and were moetly 
dremad in native cloth dyed blue with indigo. After leaving Akpara, the 
oo-try wan barren and deserted until wereached Sura. On January 11, 
we gradually neared the high rocky hill which ie oulled Pati Sure, under 
which lies the village, and before halting had a fine view across a 
valloy to the north of Sura, towards a range of hills in the distance. 
From this plaoe, which is in let. 8 O  5' 43" N., we altered our course 
altogetber, and steered in a southerly direction to Kabbe, the poeition 
of which town was at  that time uncertain. The track led ua oloee 
along the base of Pati Sura, and then acroas a plain covered with 
low trees and ecrub to another ridge of hills, at the beee of which we 
found the river Mimi flowing,a lovely stream of about 30 feet broad, 
which  drain^ all this country, and runs into the Niger two milee below 
Lokoja. 

We were going along aa fast ee we qould now, without tenta and 
.only carrying light loads, and, with the exoeption of two horn' halt in 
the middle of the day at  the Mimi river and minor halts, we travelled 
all day. In  the afternoon the country became more thiokly.wded, 
and jnet before halting we reached the village of Epi, hidden away in 
a denee belt of forest. I n  the open glades round the honees a greet deal 
of tobacco, yams, and cotton ie grown, and the soil eeemed very fertile. 
It wan quite like going from light into darknees, and the trees entwined 

-themselves over our heade. We camped on the further dde of the 
fomt, at  a height of 1660 feet ; the monotony of the journey being only 
broken by the capture of a "dankary," or Nupe soldier, in the gram a t  
the side of the road, who was prohbly a epy watohing our movements. 
He made a bold bid for freedom, and daahed off into the bueh from his 
captore, being instantly pursued by some crrrrriora and Hansa soldiem, 
who brought him baok in triumph-not, however, without hie having 
bitten a carrier very badly in the mouth before he could be reoaptud.  
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Kotwithstanding all efforts to guard him, he managed to emape during 
the night, and created an alarm in the camp. 

When we ate& the next morning i t  wan very misty, and the grass, 
here very luxuriant and about 4 feet high, sopn wetted every one 
through and through, until, after going 8 milee, we reached a lovely 
open oountry oovered with scattered palm treee. We now t v e d .  
reatward again, and o r o d  a green valley, where aigna atill remained 
of a large enaampment, probably d by the Fulaa aome yeam ago. 
Two little hill8 in front gave as onr direction, and, after pawing 

aUwETOIlBB1. 

(Ror aPbk%mph by Dr. Ciwhr.) 

between them, we oould eee the ourious-ehaped rocky hill at Kabba, 
and reached the wall of that town at one o'clock after eight days' maroh 
from Lokoja. I t  ia a moat piduweque place, lying among pine woo&, 
and evidently a ahadow of what it had been onoe upon ,a time. The 
mud wall plainly ahowe the former extent of the town-over a mile from 
one aide to the other-whioh hae been eo reduoed by raida and alavery 
for the h t  quarter of a oentury, that now there.cannot be more than 
5000 inhabitants. 

The Fula war-oamp waa eituated 4 milee further on, and wnaisted 
of an enormom oolleotion of thatohed hub  and encloauree, covering 
over a equare mile of country, Situated on a alight emi~enoe, the 
ground round is fairly open, and oovered with dried-up g r w  3 feet in 
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height end isolated palm trees. h k y  hills with precipitous eidea 
rise up on eaoh side about 2 milee dintant, and form a aort uf line of 
outpoete to the camp; the top of one of these overhangs the base to 
suoh an extent, that one wonders how it does not overbalance and 
tumble over. It ia a h e  country for horsee, and there were signs of, 
many of them about the oamp, but the Folae had preferred not to riak 
an  engagement. 

The important town8 of Gidi end Aieri lie out in this d h t i o n .  
On our return to Kabba, an imposing ceremony wee held in the market- 
place of the town, where the governor met the chiefa of Kabba and 
neighboaring towns, and formally prwlaimed the M o m  of Southern 
Nupe from the Fula power and the ceeeation of slavery. The whole 
force paraded and formed up in two oolumns facing the town, the seven- 
poundera drawn by ropes in the oentre. The dark green baokground 
tbrmed by Kabba hill wae oovered with group of n a t i v e  pembed 
together on the rooks, and was relieved by the tonohes of oolour of the 
ohiefs' mbea. The old king himself wee drerpled in a red and gold gown 
very muah faded, and a red t a r b o d  with blne teeeel, the others wear- 
ing red, blne, and yellow tobee. 

Very good cloth ie made in the Western Sudan, and there ie a great 
induetry at  Kano, where 010th is dyed blne with indigo. A greet deal of 
it ia worn on the body, and often immenee folde wound round the head M a 
t u r k .  The native8 are ugly and unpreposaeseing, and bear treoee of the 
slavery whioh hee laid euch a heavy hand on them. We amved baok a t  
the camp we had left a t  Sura with the reserve eoppliee on the 16th, where 
we found all well ; and, after a halt of one day, e ta r td  on our march to 
Egbon, which waa now almoet due north of ue. After leaving Sura village 
the country waa wooded and uninhabited, and we demoended gradually 
over rooky and gravelly soil to the Feraji river, which flows to the east- 
ward north of Akpara. Five miles further on we reached the village, 
whioh beare the seme name, where there is lovely clear water drawn 
from wella The country round is very thiokly wooded ; a great deal 
of ootton ia grown, and I noticed women in a houee at  work on the 
loome, which are moat ingenious. Jnet before reaching Feraji we psesed 
by the left of a range of hilh running cast and weet, and I waa able to 
get a glimpee of the oountry in front of us by ascending a small hill 
near the traok. I t  aeemed fairly level, though to the westward two or 
three high hills were notioeeble. 

On the 19th we reached a watercourse and re-entrant into the hille, 
up whioh we advanoed, and camped beyond the village of Shale. This 
waa an intereeting point for us, ae we noticed the water was now flow- 
ing the other way in a northerly direotion into the middle Niger. The 
country became very barren and arid ee we approached the Jakpana 
hills,-and at a croa~-~)8ds just before reaohing them, a lit& path led 
down to a water-hole, which, after being cleared out aesidnouely, yielded 
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about three pints of very dirty water. We aecended the hills by a steep 
path over stony and volaanic ground, eome of the lava mke over which 
we marohed being extremely hot and trying to the naked feet of the 
portem, and i t  wae a di5cult maroh for them. There are three dietinot 
peelre, the oentre being a triangular rook without a particle of v e g e b  
tion on it, which is visible for many milea, and would seem to have been 
s+y p l d  there ae a point for surveying. We paeaed over the col 
between two of the small peakr, and deecended into the valley the other 
side. Before leaving the ridge we had a fine view over the valley to 

, YABXET OANOL AT M O A .  
( h m  a pkohgmph ly the AarZ of hrbmough.) 

the west, and, on looking back, two twin peake of no inconsiderable 
aize, which we had hitherto mieeed seeing owing to the thick bush, 
now came into view, forming a gateway a t  the end of the valley. 
From this elevation, 1180 feet above the eea, we deeoended into the 
plain which borders the Niger, and aa we left the rugged aides of the 
hills, delde of cultivation appeared, and the oountry became much more 
proaperoue looking. Here we first oame upon a Nupe village-Kwbeji 
by name--utterly different to any village we had yet men, and 
remarkable for the neatnew of ita walle and the structure of its houem ; 
theae were nearly a11 circular, and made of red mud walle with very 
neatly thatohed roofs. Intermingled with little etrncturea of the same 
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sort for grain, raised from the ground, they were crowded together into 
the smallest apace imaginable, so that one wondered how the natives 
could move about among them. Nearly every h o r n  had a minbture 
courtyard, ~eparated from the next house by a small wall. An enormous 
quantity of corn was found here, and i t  proved to be a food depBt of the 
southern Nupe army, which had been dispereed at  Kabba. 

From Kosobeji, a very gradual deacent across a great plain covered 
with dry gram 4 feet high led to the Kampi river, a t  this time only a 
few y a r b  broad, but which is evidently a very fine river in the rains, 
about 150 y a r b  broad, flowing between sandy banks, and emptying 
itself into the Niger near Egga. Aa I notioed throughout, thia conntry 
would present an utterly different agpearanoe in the rains ; little ravines 
and sandy river-beds, whioh we crossed dryshod, doubtless become 
seething torrents, and render travelling very diffioult, if not i m p d b l e ,  
for oaravans loaded as we were. On approaching the Kampi river in  
the eerly morning, a peak towards Egbon loomed up out of the mist in 
the distance, the very image of one of the pyramid8 in Egypt, the side 
turned to us being lit up by the sun's rays with a beautiful soft yellow 
colonring, strengthened by the blue shadows on the edgee, wbilat away 
over the brown dried-up grass a belt of dark green palm treee indicatea 
the course of the river, making a brilliant contrast with the surrounding 
country. An hour further on we reached Pad& a large Nupe town of 
4000 to 5000 inhabitante, whioh was flying the Company's flag, and oon- 
tained many fine circular houses and markets. The people were friendly, 
and brought out plenty of food-plantains, chickens, and eggk-to the 
camp, which wes posted on an undulation to the west of the town. A 
road branches off here to Egga, keeping to the north side of the river 
Kampi. From Padda we soon reached the Niger, passing to the right 
of three of those curious flat-topped hilh peouliar to West Africa, which 
nxle up almost perpendicularly from the ground, echeloned from right 
to left. They are called the Egbon hills, and are visible from a ridge 
near Bide ; the pyramid peak lies a little to the south of them. Between 
Padda and the river several small farme, with fields of oultivation 
round, lie scattered about, the property of the Nupe princes, and worked 
by their slaves, sent acrosa the river for the purpose. 

I t  waa pleaeant to see the great river again, after seventeen days' 
marohing through the bnah, and we camped at Egbon, .a small village, 
where there was an open space in the woods which border the river, 
and where the bank shelved steeply down to the water's edge. Cloae to 
the side lay the flotilla of armed stern-wheelers and launches whioh 
had made their way up from Lokoja under Mr. Wallace, c.r+i.a., , a t  
the beginning of the month, for the purpose of patrolling this portion 
of the middle Niger; and wo realized the advantages of sea 
or what would be more appropriately called river power, by replenish-. 
ing our stock of provisions, which were by this time running somewhat 
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short; and. getting a certain amount of soda-water, which was a treat 
after some of the liquid we had been obliged to drink en route. The 
patrolling had been most suommful, and by the strategy,adopted the 
two Nnpe armies were effeatually separated. 

Before onwing the river, i t  may be interesting to give eome ~ocount 
of the people againat whom we were proceeding. The rulers of all the 
Hausa states in the Wsstern Sudan are a raoe known as Fulaa. Resembling 
the Wahuma in Uganda and the Lake regions, they are lighter in coloor, 
taller, and finer looking than the indigenom popnlation. Their history 
in unknown, but they would aeem to be an offahoot of the great race of 
Galla in Somaliland and North-East Africa. Coming from the north, 

they gradually wserted their superiority, and conqnered this country 
by meens of superior military organization and skill, and the havoc: 
wrought by their oavalry. It is hard to realize a t  home the enormous 
population existing in Hansaland, which forms the larger portion of 
Sokoto and Gando. I t  is estimated by Mr. Robineon at  fifteen millione, 
or one per cent of the world's population, and of these a large proportion 
are slaves, who, in feat, form a species of coinage in the country. Nupe 
h& always been one of the largeet and moat important states in the 
Sokoto empire, and the emir is said to have declared a t  one time that 
his rule extended from Guari or Zaria in the north to h b a  in the 
eouth, and from B u m  in the west to Keffi in the east-literally, over 
about 70,000 square miles of oountry. 
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Mamba, the founder of the Fula dynaaty in Nupe, wae A Sokoto 
prince, related to Othman wad Fodio, the African Napolean. who, at  the 
commencement of this oentury, created the immense Fula empire of 
Sokoto and Gando. Masabe wns BO deeply indebted to one of his 
generale, Omm, that he deoreed that Omm, though not of royal blood, 
should moceed him on the throne of Nupe, mbjeat to the w e n t  of 
Sokoto, but on condition that on Omm's death the throne should return 
to Maaaba's family. Accordingly, Meliki, a Ilbaeaba, succeeded Omru, 
while Muhammed, Omm's eldest son, was given the rank of Markum, 
or third in succeeeion to the throne, the heir-apparent always holding 
the rank of Sheaba, and the next heir that of Potum. During Heliki'a 
reign the rank of heir-apparent or 8heaba died out, aa a u ~ v e  
holdere died of poison--one of the didventages of having anything 
to do with the throne in thew oountriea--eo that the Potum, Abu Bekri, 
a Maeaba, refused to accept the rank whioh waa left vacant. On 
Meliki's desth, in 1896, Abu Bekri became Emir, or Sultan, and i t  is 
with him that the troubles whioh led to the expedition began, and 
the Markum Muhammed is the man who has been recently appointed 
Emir. The Hausas themselves are an intelligent race of tradere, and 
capable of much development. That they can be made into good 
eoldiers waa proved during this expedition, and although Moham- 
medans, the religious question did not oooaeion any difficulty. 

On January 23 we commenoed to me0  the Niger, which ia here 
about 800 yards broad, and found high grass and very thick bush on 
the northern bank, through whioh we made our way by a oircuitoae 
path to a creek 24 milea from the river. This proved to be rather an 
obetaole, as it waa very deep, and on the day following a man was 
drowned there. Two native canoes were found in the creek, and a 
steel canoe waa transported here from the river, by means of which 
the crossing of the whole force was effected. This was not the only 
obetaole in the way, for on the day following a swamp nearly 200 
yards broad was met with, which reminded me much of the river 
swamps in the Lake regions, with the exception of the papyrus, whioh, 
fortunately, does not exist in this oountry. The heavy guns were 
sadly encumbered by it, and i t  took severe exertions to get them 
through. After leaving the swamp we passed several villagee and 
plantain grovee, the country being very flat and wooded. 

Before reaching the village of Lokiche, where we camped, we had 
to cross another small swamp, fringed with palm trees. Villages now 
became very numerous, and the country was tbiokly populated. On all 
sides were fields of cultivation, and i t  was here we came into touch with 
the enemy, who oppoaed our advance for the remainder of the march to 
Bida. Ae the parties of cavalry were driven back, and we neared the 
city, the enolosed country gave way to enormoue open undulating plains, 
with here and there a village or farm nestling anlong a small olump of 
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treea. I t  waa an ideal battle-field, and aa we came down to the ravine, 
or nullah, through which flows the Bafi Shanu stream, we oould me the 
Nupe army extended along the opposite ridge, and aa they retired, and 
we earmoun'ted this ridge, we had a really magniiioent eight towards the 
town, outaide the gate8 of whiob, and on the further side of the stream, 
which peeses through the southern portion of the town, were drawn up 
the Emir and Nupe prinoes, and the whole of the Nupe army. We 
were foroed to retire on t h h  day, and it waa only on the -nd day that 
we w m  able to advanoe in square with the guns and take the town. 

The Fnla army consista of hordes of irregular oavalry, with bands 
of footmen. Firmly fixed in their high-peeked aaddlee, with enormoue. 

l i t -  
! .- 

TAXINO O W 0  AOBOBB O R U S .  

(Ron a phatogmpr by Dr. Chu te . )  

bram and iron stirmpe, they galloped along on their long-tailed poniee, 
covered with gay trappinga, waving their swords or spears in the air, 
with their white robes flying in the wind, acoompanied at  the m e  time 
by the damonr of their e m d  drums, and the deep-based horns whioh 
were enmuraging them to the attaak. Very often an enormons straw 
hat surmounted the turban whioh waa wound round their heas&, or wee 
allowed to fall back and hang over the shoulder. Some of the leaders 
were splendidly dreseed, and wore flat-heeled riding-boob of red leather, 
whioh are e x d e n t l y  made in this country. 

Bide is a striking place to find in Central Africa, and makes all the 



more i m p d o n  on one, after one has arrived at i t  from the delta of the 
Niger, where the nativee are of the loweet order of civilimtion, and a 
m a t  degraded-looking race, with ipstincte tending to oennibalii. I t  
is eituated on alightly rbing ground, and watered by two etreame, one 
of whioh rises only a short way from the walls; these join together in 
the eonthem portion of the town, and flow through a beautifally green 
valley to the eaat. A strong wall, 10 feet high, made of red clay, & 
crenehted with ditch in front, extends round the town, broken down in 
a few  place^, and from where we first aaw it there appeared to be a 
msse of lofty thatched hoaees and high walle, forming enalaures, which, 
intermingled with fine trees, extended to the north ee far y~ the iye 
oould reaoh. 

I t  WM on January 29 that, e~ some paper daecribed it, Sir George 
Goldie made hie kiumphal entry into Benin, which ie aa far off from 
Bida ee Parie ie from London, and with no railway conneotion between 
the two. The main thoroughfares are fairly broed, d lead from one 
gate to another, bordered by great e n c l m e s  and oompounde wr- 
rounded by lofty walls e d e n t l y  made, and often '18 feet in height, 
and the doorways are in some oaew roughly oarved outeide. The walle 
of the Luge buildings are very massive, and very often the roo& of 
the roome are arohed and enpported on piUars of blaok olay, whioh ie 
poliehed, and looks exactly like stone. The principal of these p a l m  
are thoee occupied by the princea of the two great familiee, the Idassah 
and Omru. Ontnide the late Emir Meliki'e palace liee the elavsmarket, 
where formerly it need to be a oommon eight to eee two hundred slaves 
expoeed of an evening for aale to the higheet bidder. Unfortunate 
creatum raided from varione parts of the kingdom, even 8011th of 
Lokoja in the Company's territories, they uaed to be eold here eel a 
murce of revenue to the Nupe princes. 

The entrance to the Emir's palace ie covered with a high dome made 
of bambooe resting on thiok walle, and supported at the bottom by 
short carved wooden pillars. Some tame oetrichee ar~d a deer were the 
sole oooupante left in the big outer enclosure, in one of the nummna 
inner courta of which there ie a lovely well of pure water. A greet variety 
of articles were found, inoluding eome very good eworde, an Engliah 
general's sword, a claymore, and, ourionaly enough, a sword belonging 
to an ofEcer in the 11th Human, with a monogram and coronet on 
it. About 350 rifles, with eeveral tons of gunpowder, different- 
colonred dotha, silks, and an innumerable quantity of braee baeine, lay 
heaped up on the square. Between the main roade there is a network 
of narrow atmete with wella on eaoh aide, and there are many moequm, 
though none of any size or imporhoe. Bound Bida there are eome 
c-ione little hills of red d s t o n e ,  and to the eest a etream I d s  to 
the Wan-gi creek, which in the rainy eeaeon forms the nmrest means 
of approach, boatn being able to oome up to it from the Niger. 



On the 31et the governor left the town to meet a large body of 
tradere a t  the Zongo camp, not far from the d l e  of the town. A 
ourions aeeemblage they were, collwtd from all parta of the Hama 
etatee and the Sokotn empire. Some oame from Kano, and othere from 
Kuka on Lake Chad, the inland sea in thie western half of Africa, 
where the valuable blooke of potaeh are found. There wew even tradere 
from Tripoli on the Mediterrauean, distingui~hable from the otherw by 
their epotlem white garmente and red fezzes ; and amongat them stood 
the inevitable Arab, light colonred, and with black flowing beard, the 
very picture of a elavedealer. They were told that they could in 
future nae the ahorter route aid Kano, Zaria and H e 5  to Lokoja, insteed 
of coming to Bida, where they would be able to d b p m  of their goode 
on the Niger, and would not be taxed in any way. The importance of 

i l l  

FULAS ON TEE YABOH. 

this trade queetion, and the opening up of the Niger territories, will be 
underetood when .it is realized that at  prenent most of the Earopean 
goode come acroae the great Sahara into the Hauea etates from the 
north, eeveral thouaand camel-loade of goode coming annually into 
Kano from that direotion, beeidea quantitiea of ealt, which ie in gwat 
demand, as i t  ie found nowhere in Haussland. Calnela come down sa 
far aouth aa Bida. 

After the governor had returned to the town, I aooompanied Major 
Cunningham, D.s.o., on a reconnaissance to the north. A lovely open 
country lay epread out before ue, acroea which one oould apparently 
gallop for milee and milee. A few rocky hilla stood out on the horizon, 
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and eeveral villages, oonsieting of a few ourioue little oiroular houeea, 
lay eoattered about. As we approached one of them in a elight hollow 
near a rivulet, two of the enemy'a horsemen oame into eight, and, dia 
regarding the ahote fired at  them, immediately galloped off, hotly pursued 
by a dashing Husear officer, who died of fever, to our great eonow, not 
long afterwarde. He had a faet home, and the wild horaemen of the 
Sudan were no match for him; a Nupe wamor wee eeen subsiding 
out of his unwieldy eaddle and ponderoae stirrupe nnder the magnetio 
iduenoe of a revolver-barrel. The horse wee a good one, and far the 
more valuable oapture of the two, but now the diffionlty wee how to 
manre the pair. This was eoon eolved by the Nnpe making off into 
eome thiok grese ee hard ee hie legs oould m y  him. A mile or two. 
further on we reaohed a amall hi, paeeing through a aloud of loouete, 
on the way, which quite obaoured the atmoephere; and it wee a t  a 
viJlage jut beyond this, celled Sheahi, that we surprised a party of the 
enemy'e how,  and made the lucky oapture of Prinoe Eea, brother to 
the M.arkum Muhammed, and one of the most important Nupe prinoea. 
The villagene and the few natives we met on our return proatrated 
themeelvee on the ground when they eaw him. 

Bida is an intereeting plece, with ita eohoole and inatitutione, and a 
great many books and  board^ with Arabic writing, aleo a very tattered 
old Lion akin with a plan and eome Arabio characters marked on it, were 
found here. There are numeroue dye-pita in the town, and indigo forms 
a valuable artiole of oommeroe. The people themeelves are great workers 
in leather, and make very good eaddlee, aoabbarde, and slippem ; they 
are aleo workers in glaee. The people are very anperetitious, and oerry 
oharme wrapped up in little leether and leopard-ekin came, and they 
even tried to bring dieaater upon ue by planting little stioke with 
writing on in the pathway. 

At Bide the average minimum temperature wae 7B0, and the maximum 
9 7 O ,  and we were not aorry to leave it on aooount of the plague of Gee 
and other ineeota. I t  was under very different conditions we marohed 
away aoroee our old battle-field, and reaohed the former oamp near the 
ravine, and the long line of portere, natives, and refugees extended for 
milee, oonfident of being no longer haraeeed by the enemy, and in danger 
of their lives. The nine-pounder had broken down, the wheel having 
been broken the day before, and i t  looked in a very helplesa oondition 
lying a t  the bottom of a ditoh, and i t  was indeed lucky that thie did not 
happen in the advance. The African porter, with hie uenal intelligenoe, 
deoided that, after the fall of Bida, hie work wee at an end, end that 
loade of ammunition and proviaione were quite a eeoondary ooneideration 
compared to hie own loot-an enormoue pile of usually the moat inoon- 
oeivable rubbieh. With this he tried to eteal out of camp in the morning, 
but waa bitterly deceived when he arrived at  the deep creek, 24 milee 
from the river, and found people there to atop him. 
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A considerable number of offioera and men were invalided from 
Egbon, and the remainder, aonabting of 23 Europeans and 320 soldiers, 
embarked on the stern-wheelem and launches for transport to our 
new baee at Jebba, a dietanoe of over 90 milee. The night before we 
left a tornado of rain swept over the camp, making i t  very unpleaeant 
for every one, and the rain soon penetrated the light sun-decka of the 
stern-wheelera, and oame down in torrente on people underneath. R e  
nsed to steam all day, and in the evening drew up alongaide the bmk, 
when the men were mamhed off the ship and bivouacked for the night, 
and we reaumed our voyage early again the next morning. The river 

is a b u t  600 yards broad, though narrower in places, and some of the 
reaches even remind one of the Thames, though one is m n  dieabused of 
this impremion by ooming across a native village, with a orowd of blwk 
people yelling and gegtionlating on the bank. Especially war, this the 
case a t  a large village oalled Babefu, where the people were in a great 
state of excitement, and ran along the bank with us to show their 
delight at  the defeat of the Fnlas. The river at  Rabba, where the 
old capital used to be before the days of Bida, ie quite lovely; the left 
bank is about 40 feet high, and rocky, but a t  the water's edge a few 
green bushes, and even some palm trees, have found a footing, whilst in 
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the dietanoe an island divides the channel in two, and beyond i t  lie the 
hill8 behind Jebba. The etream ie strong, and navigation intricate ; 
our pilot was quite a charaoter, and kept waving his thin, bony hand to 
the man at the wheel to point out the oourse. Jebba, where we arrived 
on the 8th inat., is very nearly the end of the navigable portion of the 
river for steamers and launchee, aa only a few milee up commence the 
rapids. High hills dominate the right bank, and we could see the high 
rock called Baikie'e seat, which is defended from all intmdera by swarms 
of beea. There ie a large island in mid-stream, on which the Company's 
station and the native village are eituated. 

The Ilorin oountry, into which we were now going to maroh, is 
bounded by the Ibadan country on the south, which ie governed from 
Lagw; and it wes the fact of the Ilorine having attacked the frontier 
forts held by the Lagoe Conetabulary which brought on the preeent 
expedition. To the north-eaet lies Borgu, visited by Captain Lugard 
in 1894, and to the north, on the west aide of the Niger, the Bnses 
country, which waa recently entered by the Frenoh a t  the time we 
were fighting the Ilorine. On February 10 we atarted on our march 
south along the same route traversed by Mr. Fowler in hie eurvey, 
but which I believe haa never been described to thie Society. Making 
a short march the first day, we reached a village called Bodi Sadu 
the next, which forms a regular eort of cuetom-home for taking toll 
from the traders who paee along the road. The country wes fright- 
fully burnt up and dry at  this time of the year, and the diffioultiee 
of marching oonsiderable. A sandy path led through low trees and 
bushes, and acrose, at  timee, open epacee oovered with dried-up 
grase, and the aspect of the oountry during the firat part of the 
march is very similar to the waterlese plateau celled the Haud in 
Somaliland. A11 food had to be carried, and the water in eome place8 
was very bad. On the third day, beyond an important village called 
Lanwa, the only water we could get to drink was unfit even to wash 
in ,  and very goon clogged all the filters brought to bear on it. 

At first we travelled due sooth close to a range of hille, which WM 

on our right, whilst on the other side lay the wooded valley in which 
runs the river Osin, flowing into the Niger not far from Jebba. Several 
dry watercourses mere crossed, and on the 12th we camped at a small 
etream called the Orere. The emall villagee we came upon were eimilar 
to those we had seen in the march to Kabba, and coneiated of big oblong 
housea, untidily thatched and tumbledown looking, very different from 
the neat huts in the Nupe country; these were usually arranged round 
a square, which forms a courtyard and market. The country improves 
vastly as one enter8 i t  and ascends on to the high ground, and there are 
some very fine trees-acaoia trees with red fruit, and baobab tme,  a h  
a species of poplar; the villagee are often eorrounded by rubber trees 
and emall banana groves. 
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h w a  is a very laqp village, and wae thronged with natives, meetly 
dreeeed in the blue native cloth. At the Arebi river, where we arrived 
on the 14th, we were already 1100 feet above the see, having aeoended 
700 feet h r n  the Niger at  Jebba, and we aamped near a village whioh 
wae mrrounded by fine rubber trees, d a ~ h e d  by mataheta to get the 
rubber. 

Be we went on along the road to Ilorin the oountry began to eesume 
more and mow of a park-like appearance ; as it wee on approaahing 
Bida, the tangled bush and undergrowth gave pleoe to rolling plains, 
dotted about with h e  twee of all sorb, and we p e e d  little villages 

RIVER NIOBB. 

(Prom a lJolupmph by Dr. Cnuu.) 

hidden away in benana groves. At the firet few villages we peeeed 
the nativea remained a t  their doors, and everything seemed perfeatly 
peaaeful; but ae we went on and came down the slope towards the 
Oyon river, it beceme apparent that we should have to fight before we 
entered the town of Ilorin, and we were soon afterwards attaaked from 
all sides. Major Arnold pursued the same tactics ee before, and on the 
seoond day the equare advanoed again to the walla of the town, which 
wse entered t b t  afternoon, the 16th, and too muoh praiee cannot be 
given to the eteadineas of the blaok soldiere. After crossing the Oyon 
river, a ridge wee surmounted, and after peesing through some villagee 
and olumps of trees on the tap, we aame in sight of the town, which 

NO. lV.-Ocn>s~a, 1897.7 2 B 



liee on the fnrther aide of the &a river. On all aid? lay an open plain, 
broken here and there by a e d  village and eome dtivation, and 
perhaps two or three ieolated palm trees, and to the north the great 
Sobi rook formed a prominent feature of the landcape. The Hanaa 
mlony aIl took refuge with na on our appmeoh, with their goode and 
ohatteh, and among them the mldiere recognized many of their own 
relatione-the some in rear of the position, where they were all aollected, 
being a very etrange one, and a perfeot babel of eound went up from it. 
These Hansae, most of them peaoeful traders, had wiahed.to join ne 

before, but had been forcibly prevented from leaving the town. The 
E m i r  etill refused to come to terme, and, after two hours' dehy to allow 
of negotiation, the bombardment took plaoe, and in the afternoon the fome, 
preoeded by the bnglere, marohed into the town to a large open apam with 
ehady trees in front of the Emir'e enoloenre. The first thing we noticed 
on entering the square wee the grueeome epeotaole of the oorpee of mme 
malefador, having been probably exeonted with untold cmeltiea, and 
exposed aa a warning to others on a heap of atones. The deatrnotion 
of the pahoe-rather a misnomer for thie aolleotion of rnde stone build- 
in-was indeed complete, and the markebplaoe, where we pitched our 
tenta, was still filled with the amoke and emell of burning. A onrioua 
opisode wee the faot of the " Fall in " for the guard being sonnded that 
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evening in the market-place of Ilorin by an ex-bugler in the L a p  
Constabulary, a few h o r n  previously a slave in the fame town, and still 
with the chains on hie lega. Several of the soldiere found brothern and 
relations who were alavea in the town, and I believe several of them 
came away with ns and enlisted. 

The town, though not nearly so impoeing aa Bida, seemed to 
oover an immenee arem of ground, and I afterwarda found oat, 
whilst employed in making a plan of it, is 9 milee in circumferenoe, 

ElAUBd. P R I W  AND BOLDIQ4 
(hac a pAotqmpI b# Dr. Crouc.) 

and, exoept on the north-east, eurronnded by a dilapidated mud 
wall. From the many gateway8 well-need rocrds l d  in all dirmtions 
acroae the open greee country. To the south the houeee become 
more detaohed, and a large extent of meadowland is enoloaed within 
the outer well. Magnificent baobab trees, affording splendid shade, 
adorn the open spaoee in the town. The wateraupply a t  this time 
of year is not firet-rate, and there are only some evil-amelling 
stagnant pools of water a t  a few of the oroneroads, in addition to the 
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limited number of w e b  in the town itself, and the water is moetly 
drawn from the river Am outside. The balogum, or generala of the 
Ilorin army, and the chief tradera have large enolonuw and honeea, and 
I entered one of these where a covered-in gateway, with a heavy 
wooden door made out of three p l anb  about 9 feet in height, admitted 
one to a oonrtyard about 40 yards broad, round which the dwelling- 
houeea were situated ; the walln of these are m d v e ,  and in some caeW 
roughly oarved. The oocupanta had evidently left in great haete, and 
t h i n e  were mattered about pell-mell in all direotione; on the w a h  
were fastened a few gaudy advertieementa and piotnws obtained from 
Lagoe, and on the floor there were a number of Arabic m a n u d p t s  lying 
about. Through a door in the farther wall one entered into an inner 
yard, where a lame home wae tethered, and round it there were more 
homes, probably for alavee and attendants. In the main doorway was 
fastened a miniature pair of leg-irons, ench aa is uaed for manacling 
elaves, which was reported to be a fetieh of eome kind to ward off the 
evil spirit. 

The Emir and hie chiefs had fled to villages far and wide, but were 
induoed to earrender themeelves, and on the 18th a emall cavalcade, con- 
sisting of the former and hie principal generals, arrived to make their 
m. Mounted on their small homee covered with picturesque saddle- 
clothe and head-wllare, they presented a uurioue appearance, and the old 
Emir himaelf looked an extraordinary sight with hie heed wrapt up in 

1 several folde of white cloth, forming a great bunoh a t  the back of his 
head, one.fold of which completely covered his face with the exception 
of his eyee and nose, and the whole wee crowned by an enormous native 
straw hat. During the interview and the parade of troops whioh 
followed, they were very nervous and apprehensive of what might 
happen to them. The troope were drawn up in the square where the 
Britiah flag was flying, and a treaty was eigned giving complete power 
to the Niger Company over the country and settlement of the Lagos 
frontier, and the Emir was reinstated. 

. We set out from Ilorin on our return march on Febroary 19, one of 
the hottest daye I have felt, marching out of the town through what ie 
known as the Hauea gate. Crowds of H a w  people, tradera, refugees, 
and elavea, left the town with ue, carrying their goode on donkeys and 
in baskets on their heads, and blooked up the road. The Hannattcru wind 
waa blowing during the maroh back to the river, and i t  was hot and 
duety. At every few hundred yarde little groups of men and women 
were sitting under shady treee to rest themselves on the journey, their 
l oab  lying on the ground near them. &me of the latter were enormom, 
and muat have weighed fully 80 to 100 lbe. The llorins are a Yoruba- 
speaking people, and it is interesting to record that, according to Captain 
Mockler Ferryman, a desperate fight ocourred in 1840 over exautly the 
=me ground that we fought over, between the Yornbaa, aided by a 



NUPE AND ILOBIN. 

emall contingent of Borgus, and the Fulaa, and that, after a prolonged 
oonteet, the latter eventually utterly routed the pagans, who had lost 
h& owing to the death of their leader. 

Owing to the knowledge gained of the road and the watering-placea, 
the return mamh of 62 miles wee much quioker, and we reaohed Jebba 
in four days. Some of the Hawa people were traneferred to the north 
bank to return to their homea ; others were offered a free passage down 
fo Lokoja in oanoea. Curiody enough, although the middle of the dry 
muon, the e ly  was nearly alwaye dull and overoaet a t  Jebba, and we 
had several small ehowera of rain. Fortunately, the night before we left 
there was a clear eky, and I waa able to take obeervations. 

The journey down river wee a moat delightful one, and our rapid 
voyage down to Lokoja was only broken by a etoppage at  Moragi, where 
the governor received the Emir of Lafiagi He went up the river again 
from here to Bajibo, to reoeive an answer from the French offioer 
mmmanding the expedition whioh had entered Bum,  and of which he 
received the h t  intimation on the road to Ilorin by a meesenger from 
the king of Bnssa himself. 

Quite an exoiting experience wee jumping the aandhnka, and the 
atern-wheeler I wee on, oalled the Empire, proved eo good a t  thia 
that it soon dhtanoed the remainder of1 the fleet, who one after mother 
ran aground, and were lying inert like crooodilea on the treaoherons 
banks of sand, having to drag therrmelvee off by an iron able. On the 
24th we paseed Eggs, an important station of the Company's, aud quite 
.a he-looking place, with rowe of warehoueee oovered with corrugated 
iron, and reaohed Lokoja on the 25th, where there was naturally great 
exoitement a t  the return of the troopa 

People here had had little news of what wee going on, and a report 
a t  one time that the expedition had been cnt up before Bida, and the 
Nnpes were advancing eouth on Lokoja, caumd a general exodua from 
the town. During the following few day8 before leaving, Major 
.Cunningham and I went down river in a anoe, and, pitohing our tenta 
on the river-bank, did our beet to secure some West African antelope 
without euocese. We saw a few hartebeeat, kobne kob, and wart hog, 
and the sable antelope and small gazelle exiet also. It ie difficult for 
me to give any acoount of the game in the country, aa the expedition 
wee much too large, and conducted in too hostile a oountry to allow 
of leaving the column for any dietance. 

On the high ground above Jebba there are plenty of hartebeeat, and 
.on the appraach of our advanced party a t  the firet camp from there, an 
offioer saw a lion making off, angry at being disturbed from hie reeting- 
place. North of Bida there are dm lions. It was on our way down 
river that we heard of the sad news of the maseecre a t  Benin. The 
Patanie, a tribe living in the Niger delta only about 80 milee from 
Benin, whom we went againet with a emall expedition, were wiae in 
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the i r  generation, a n d  rendered hostagea for the i r  good b e h a v i o ~ ;  80 

the at tack did n o t  take place, and, s teaming o n  rapidly, i t  seemed like 
a dream t o  find one's self aga in  o n  t h e  mail steamer, whioh was ln&dy 
wai t ing  for us at Forcedoe. T h a n k s  t o  the wonderful organization 
and the anooeae of t h e  operatione, w e  were  able t o  r e t u r n  t o  England 
much  sooner than h a d  been expeded.  

It wee a g r e a t  pleeeure, o n  m y  way home, to receive t h e  n e w s  of the 
honour whioh had been awarded to me by this Sooiety, which  is n o t  
on ly  a greet enoouragement, but recompenses one for the disoomforte 
a n d  hardships unavoidable i n  Afrioan travel. 

Before the reading of the paper, the PRESIDENT wid : I t  seems only yesterday 
that Lieut. Vandeleur read to us his account of the work he had done on the 
eaatern side of Africa-I believe i t  was the day before he went down to Windeor 
to receive the reward of hie services from Her Majeaty the Queen. He hee given 
himself no rest, and since that time--a very ahort interval--he has been doing 
ndmirable work on the western side of Africa, and, judging from hi former paper,. 
I think we may promise ourselves a moat intereating evening. I will now ask 
Lieut. Vandeleur to read hie paper. 

After the reading of the paper, the following dkueeion took place :- 
The PRESIDENT: Sir George Qoldie, under whose command Lieut. Vandeleur 

had the honour to t3eme when he did this excellent geographioal work, will com- 
mence the diicuseion of the paper. 

Sir &OBOE QOLDIE : I have one fault to find with Lieut. Vandeleur'e paper, 
namely, that he ha8 not told you enough about himeelf. I may hope that, aa he 
grows older, he will become cured of that failing. We have heard in thin hall a 
great number of African travellers a t  varioua times, but I doubt if any can e u r p  
Mr. Vandeleur in the all-important points of eccuracy of astronomical observations 
and careful mapping, under circumstanoa EO trying ee those in which he found 
h i d .  I n  ordinary African travel you can make your camp as spacious aa you 
please, and if troubled with the tumult inside you can go outside, but you cannot 
do that when making war against vastly superior numben. Our little zareba used 
to be crowded every night with 30 Europeans, an many horeep, 600 troops, 1000- 
carriers, and a host of campfollowera, and of coume a maas of provisiona, war 
material, and equipment, and I used to admire the calm imperturbability of Mr. 
Vandeleur in the midst of this, doing his geographical work at  such momenta as he 
could be epered from hie more important military work. 

Then there is another point. You may have gathered from his paper that the 
health conditionn were not exactly of the beet kind, notwithstanding the immellse 
precautions which I may say the company took for the comfort of the officere, and 
the careful and constant attention which Major Arnold, excellent soldier that he 
is, gave to this matter, but with bad water and exposure to the equatorial eun the 
health was not good. I may tell you, from the day we started from Lokoja to the 
day we came back we had with ue altogether lege than forty Europeans, yet o w  
medical staff had to attend to no lesa than thirty ceew of fever and dysentery, snd 
out of these thirty patients eight were invalided as unfit to pmeed further. 
But then Mr. Vandeleur, though you would not think i t  to look a t  him, is an 
old and hardened African, and I never ww him disabled for one moment from 
taking hie sights through his nextant or his equally important eights over the. 
'barrel of his maxim gun. 
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Now, Mr. Vandeleur has, I think, given ns in hie paper and mape--excellmt 
mapa-& that there is to be said as to the d i i t  geographioal results of our 
operations ; but if you wish me to ssp any more, I oan briefly indicate to you 
certain indireot geographical benefits, whioh I think may be reeaonably expeoted. 
The first of these t the greater murity for explonrrs in theae vast Sudan regione. 
I don't mean to seeert for a moment that the Mohammedan potentates of the Sudan 
have bh.bitnally inflicted or promoted violence to white tmvellera, although many 
imranoam to the contrary might be quoted; but if they welcome the coming gueet, 
they have almoat invariably failed to epeed the parting guest. The whole hietory 
of Sudan travel im full of records of long dehtions a t  the varioue centrea. I need 
hardly point out to you how thea  detention8 exhauet the health and energiee of 
the traveller, to nay nothing of hi reeonrcea I will give you one instance to ahow 
why I think travelling in the Central Sudan will be more expeditioue in future. 
Before I left tbia last time, I reoeived a letter from the Emir of the powerful 
etate of Zaria, in which he Mid he had sent criers round all kin principal t o w n e  
for you must understand, in the Central Sudan they still maintain the eyrtem of 
criers, whioh is dying out in this country-instructing hie people in future to allow 
white men rrad everybody connected with them to prss through the country 
rapidly and quietly. Now, I have d d t  with one point of p t  advantage to 
geographicel reaearch, aa a result of our operatione; and here k another point- 
that iq tbe diffueion of very much needed geographid knowledge in thie o m t r y  
abont them regionti. I am, of c o w ,  not alluding to the Royal Geographical 
Society-they know all abont it, but I have noticed a great tendency in the mind 
of the general public to oonfuae Benin with Bids. Now. Mr. Vandeleur hee told 
us that the distance from Benin to Biia is hhe name aa that from London to Paris, 
only with no railway communication. I venture to point out that the gulf 
between cannot be meesured by distance, because, ee you know, Benin belong8 to 
the barbarous pagan etatea which line the Gulf of Guinea, and which have little 
ot no communication between esch other; whereas Bids, or rather Nupe, of which 
Bi& ie the capital, is a province of that vast Sudan region which rune south of 
the Sahara, and stretches 3000 mila scrae Africa, from the frontiers of Abyeeinia 
on the east to the frontiers of French Senegal on the west, B region which ha8 
considerable unity for two reeeone: h t l y ,  beaauae of unity of metaphyeical 
belief; and, secondly, because of the unity produced by the communications kept 
up by Hanse caravans continually peesing among them, no that the British gune 
Bred at Bida last January have before now reverberated at Khartnm, and when 
the Britleh cannon fire at Khartum their eoho will resoh to Sokoto. There wan a 
third resalt of our operatione1 think I rtated I would mention three-which does 
not appear at firat sight etrictly geographical, that ie, euppoeing geography ie 
concerned only with the inert surfam of our globe; but I think of later yeare we 
have taken a wider view, and recognized that our ffiienca ie concerned re well with 
the vegetable and animd life on that globe, and that, of all the epeciee of animals 
inhabiting the earth, perhaps not the leaat interesting is that known as man. 
Now, if we onoe admit that swiology coma within the ephere of geography, we 
must admit that the extraordiiary phenomenon of universal slave-raiding going on 
in theae regione, and therefore the meane for their eupprtmion, are matters fairly to 
be diecussed in thin hall-but, indeed, they have already been diacusaed here. About 
a year ago, just after I had returned from the Niger, I beard read here two deeply 
intereating papers on these regione in the asme evening, one by a dietinguiehed 
Fellow of this Society, Mr. William Walleoe, o.M.Q., who I venture to my is one 
of the most remarkable men, and one of the moat modest men, and therefore one 
of tbe leaobknown men, who during the last twenty years has contributed to tho 
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opening up of the dark continent to European civilization. I should like to my, 
that Yr. Wallace ia here *night. I wish you could hear him speak presently; but 
I may tell you, from twenty yeare' knowledge of him, I am psrtectly &dent you 
will not have that pleasure. The other paper to whioh I referred WM by the 
Rev. Charlee Robinson, mentioned by Mr. Vandeleur, who haa just returned from 
Eaunaland. In that paper, aa in hie h k ,  Mr. Robinson painted moet vividly the 
horrors and mieeriea attendant on slave-raiding in the Central Sudan, and being a 
most humane man, and feeling and t h i n k i i  ee he did that the burden of cmahing 
eo vast an evil ought not to be allotted to the slender resonroes of a ohartmred 
oompaoy, he made a strong appeal, or rather he urged a strong a p p d  shonld be 
made, to the Imperial treaeury, that out of its vast regournee it  would crush thie 
gigantic evil. After the paper was read, our Prddent oelled upon me to speak, 
and I ventured, whii  concurring with Mr. Robinson, to point out that, inasmuch 
as the Imperial treasury had never wntributed one shilliig tow& the creation 
or development of that vast Britieh sphere, I wae not very sanguine they would 
spend the millions neoeeeary for dealing with this matter under our expensive 
imperial system. I aaid then the only alternative wan for the Niger Company to 
follow the policy it had followed sinoe its foundation-a policy euccemful in 
crushing elaveraiding south of the Benue; a policy of driving a nail where it 
would go, of taking a step forward wherever poseible, and not attempting to take 
a step where the obetaclee appeared for the time too strong. I wan not able to tell 
you then that a very large step had et that time been decided on, and aotive 
preparatione were King made to carry that step into e5eot. You know now from 
the preee what haa been done; but I ought to tell you that the work whioh hee 
been donq although very important, is only part of the whole that remains to be 
done in that region. Whether the Company will survive to see the oonclusion of 
that work is a matter about which I don't venture to expreee an opinion; but I 
think I may prophesy this-whether it survives, ae I originally hoped, for another 
ten yeare, or whether it expire& aa the French papers say it will, within the next 
ten weeke, whoever takes ite place will be compelled to pursue ite policy, and in 
due course of time to enable the industrious and intelligent populatiom of that vast 
region to live under a reasonable system of security and liberty. 

Major CUNNIN~HAM: I feel, after what Sir Gteoge Goldie has said and the 
lecturer haa told w, that 1 cannot tell you anything at all from 8 geographiclrl 
point of view. I will only give you a few worde from a military point of view, if 
I may do so at what in, strictly speaking, a geographical meeting. When we 
arrived at Lokoja at the beginning of January, we found the form alresdy assembled ; 
twenty English officers, moet of them quite new to their men. In the Eoglieh 
army great strew ie laid on sympathy between officers and men, and we rely a &eat 
deal on the men knowing their officere. At firet sight it ~eemedalittle bit doubtfnl 
how it would go, as the officen were mostly strangers; there wan only one t h i i  
to make up for thin-the excellenoe of the officers, and nothing could have been 
better than tho= we had. There is one other point without which things might 
have gone very differently, and that waa the excellence of the preparatione and 
organization, the equipment, the material, and everything, and for that I caonot 
MY how deeply we are indebted to Sir George Cfoldie and his e m .  It wae a 
campaign conducted on a mile usually followed by governments, and really it i n  
wonderful ; it makes one feel proud of the British Empire to think a company am 
do what is ueually done by a government. I have had the pleasure of eerving more 
than once with Mr. Vandeleur, and can thoroughly endoree what haa been said 
about his accuracy and work, and the diicultiea under which he has had to make 
hie obaervationa The same thing occurred in other expeditions when I wan with 
him, and I have no doubt he will be equally accurate in the future. 
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The P B W D ~  : We had the great pleauure of lietening to a paper by Mr. Wallace 
last Mays but I feu, from what I hear, that we are debarred from the pleaenre of 
besring him t l ~ k  evening. I am sure we must all congratulste the naval commander 
of the Niger expedition for the admirable way in which he brought his deeaela to 
the poinu where they were wanted, end therefore we accord him our warmest con- 
gratulatione on hi return d e l y  home. I fear that is all we can hope from Mr. 
Wallace, if he in not inclined to addrew ns. I must, therefore, turn to what wee. 
said by Lieut. Vandeleur and Sir George Qoldie on the immeasurable gap between 
Bide and Benin. I cannot help hoping that Major Gdwey, in spite of that vest 
diehooq will kindly give us some amount of Benin, especially as he hee been 80 

I good M to exhibit most intemtlng a d  valuable objectn, brought by him from 
-in, in the next room; on that ground I venture to call upon Major Mwey .  

&jor G~~LLWEY : 1 did not expect to be put on my feet after a p8per about 
B ' i  I have heard the paper with great interest, b e a m ,  while the Bide campaign 
wee going on, in the Niger Coaet Protectorate, in another put of the world not very 
far off, but further than London from Paria, we were engaged in carrying out the 
punishment of the king of Benin and hin people. I am afraid the g w p h i ~ a l  
knowledge that we gained during the expedition wee very amall compared to that 
attained by the surveys of Mr. Vandeleur. At present the Benin country b being 
m e y d  by Captain Carter, Cap& Boupell, and Mr. Turner. I hope, therefom 
that before many month are over, we shall have ~tronomical observatione to help 
the flociety to put Benin oity m d  neighbourhood on the map. 

Of oourae there h~ been a great deal of criticiem about the late Mr. Phillip 
and hin pacific d o n  to Ki oity. I feel sure that if that officer were alive, 
he would answer any question that might be put to him estiefactdly; and it 
hi catief~tory to know that, although when we came to the city the king cleared 
out, we heve now got the chiefi and the fetish prieate, and it only remaim for the 
king to come in. I t  ia alao estiafactoy to know that an end haa been put to what 
wws probably the cruelest rule in d t e n c e .  I am sorry I am unexpectedly celled 
upon to speak, but I can add my word of thrrnks to Mr. Vandeleur for the interesfmg 
paper he has resd thin evening. 

!he P B E B I D ~  : I think this Society may congratulate iteelf end feel proud of 
the work which hee been done by one of ita ViPreaidentn. We are delighted to 

on a second occasion in a very short time, our colleague, Sir George Ooldie, 
returned from the Niger region. I t  in, I think, quite fascinating to think of the 
admirable way in which hie expedition waa conducted, of the foreeight of it8 
organization, and of the military &ill with which succem~ wee eeoured, end Sii b~ 
Goldie han just explained to ne the value of the expedition from a g e o p p h i d  
point of view. It must be a great pleasure to a l l  the officere, end eepecially to 
om friend here, the leoturer thin evening, to have eerved under such a chief 
M Sir George Ooldie. Mr. Vendeleur hae shown himself to be a moet z e a l o ~  
geographer, for i t  is no easy work to carry on, dnring arduous military serviae, 8 

complete aeries of ostronornical observations, requiring much watching at night, 
much forethought, beeidea the skill which he has acquired in the nee of inetru- 
menta and in the computation of his obaervationa, and I am mre we muat all 
congratulate Mr. &lea on the great enwan which has been achieved by one of 
his pupib. I t  ie now our plesasnt duty to paes a vote of thanks, and I am 
sure it will be cnrried by acclamation, to Lieut. Vandeleur for the intereating p a p  
he bee read to us this evening, and for the work he haa done for us in Africa, in 
completing these m e y q  of which we &all have the we, and a h  for the intereating 
eketohen on the acreen which he has ahown to na I may add that we have to 
thank some other gentlemen M well ee Lieut. Vendeleur for the splendid exhibition 
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you will be able to inspect after the meeting. in the next mm. I am sttre I 
may convey to Lieut. Vandeleur the tbauka of the meeting. 

Nm.-The accompanying map arid plan8 have been reduced from Lieut. 
Vandeleuh original drawing, with some ndditione from documents of the Royal 
Niger Company. 

AN ANGLO-AUSTRALASIAN ANTARCTIC CONFERENCE. 

ADVANTAGE wae taken by the Council of the Society of the presenqe in 
London of the premiers of the Australian oolonies in oonnection with the 
Queen's Diamond Jubilee, to arrange for a conferenoe on the subjeot of 
the renewal of antarotio exploration. All the premiere and agents 
general, including those of Cape Colony, were invited to a conference 
on Monday, July 5, in the Council-room of the Society. The invitation 
wee aocepted by the Right Hon. G. H. Reid, Premier of New South 
Wolea ; the Right Hon. Sir Hugh Nelson, Premier of Queenslend ; the 
Bight Hon. Sir Edward Braddon, Premier of Teemania; Sir Andrew 
Clarke, Agent-General for Victoria ; Si r  Saul Samuel, Agent-General for 
New South Walea; the Hon W. T. Reeves, AgentGene4 for New Zealand. 
Unfortunately, at  the last moment the premiers found it impossible to 
be preaent, and the colonies were represented by Sir Saul Samuel, Sir 
Andrew Clarke, and the Hon. Charlea Bowen (New Zealand). The 
President, Sir Clementa R. Markham, oixupied the ohair, and among 
thoee pweent were the Duke of Argyll, the Marquie of Lothian 
(President of the Royal Scottieh Geographical Sooiety), Sir Joeeph 
m e r ,  Admiral Sir George Nares, Admiral Sir Ereemus Omrnanney, 
Prof. Riioker,  as., Mr. Yardley, h i d e s  the following Member8 of 
Council : General Sir Richard Strt~chey, Admiral Sir w.' J. L. Wharton, 
Sir John Kirk, Sir Charles W. Wilson, Sir Gteorge l'eubman Goldie, 
Admiral the Hon. W. J. Ward, Admiral A. H. Markham, Sir Henry 
Thuillier, Sir George S. Robertson, Colonel Farquharson, Hon. G. C. 
Brodrick, Colonel G. E. Church, Major L. Darwin, Mr. J. F. Hughes, 
Hr. A. P. Maudslay, Mr. W. M. Beaufort, Hr. E. L. S. Cocks, and 
Hr. Cuthbert E. Peek. 

The PBESIDENT opened the prweedings with the following addresls 
on the Importance of Promoting Antarctio Exploration :- 

We, the President and Council of the Royal Geographical Soaiety, . 
have invited to confer with us on the subject of Antarctic Exploration, 
the premiers of Australasia, who are now in England, and the premiere 
of New South Wales, Teemania, Queeneland, and the agenta-general 
of New South Wales, Victoria, and New Zealand have acoepted our 
invitation. I am glad ale0 to aay that the Hon. Charlea Bowen, member 
of the Legitdative Council of New Zealand, is oleo present. I would 
mention to our Australian guests who are present, that they meet here 
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the Vice-Preaidenta and Council of the Boyd Geographical Sooiety ; 
Eis Graoe the Duke of Argyll; the Marquis of Lothian, represen- 
tative of the Counoil of the Royal Scottish Geographical Sooiety ; 
Sir Joeeph Hooger, the greatest living antarctio authority ; Prof 
Biioker, our great& authority on terreatrial magnetism ; Sir G'teorge 
Naree, one of the two admirals living who have oroaaed the antarctio 
cirole (Admiral Maclear ie the other) ; and Sir Eramus Ommanney, 
who took so strong a part ten years ago in bringing forward thb  queetion. 
The urgenay and importan08 of renewing anteratio exploration is, how- 
ever, strongly felt throughout the civilized world, and 8oientilb eooietiee 
in  thia oountry are unanimone on the mbjed. For several years its. 
importance haa also ooonpied the attention of scientifio men in the 
Auatralaeian coloniea ; the mbjeot haa been brought to the notim of the 
Colonial governments, I believe, on severel &one sinoe 1888, and 
in that year the Government of Viotoria oertaiuly expressed its willing- 
nee8 to take aotion, i f  the expedition reoeived aimilar support &om the 
mother oonntry, and in that year there waa a correepondence with the 
Treaenry on the subjeot. 

The time hae now oome for making a snateined effort to obtain funds 
for the deapatch of an antarctic expedition under the joint aaspicee of 
the mother oountry and the ooloniee. But before entering upon the 
main question, I cannot refrain from referring to the geographical record 
of the ooloniee, and the part taken in that reoord by this Society. There 
is no finer pae~sge in the hietory of discovery than that embodying the 
achievements of Australasian explorers. By indomitable pluok and 
perseverance, by the exerciee of all the high qualitice which combine to 
form the moat perfect type of a geographioal explorer, the vast demrte 
were traversed from end to end and the disoovery of Australia waa oom- 
pleted. This Society had some share in promoting the great work of 
Australian dieoovery by grants of money-especially on the oooaeion 
of the Leichhardt eearoh expedition, and by the bestowal of the Royal 
gold medal on Australian explorere, and fourteen minor awards on eleven 
different maaione. Altogether we have conferred awarde on twenty- 
five Auetralian explorers. In  fact, the Boyal Geographical Sooiety hae 
for sixty-seven years worked hand-in-hand with the colonies in further- 
ing exploratione. It haa done eo by effectual representations to the 
home Qovernment in the early days of the mlonies, by giving ite cordial 
and aotive eympathy, by material help, and by oonferring ib honorary 
awarde. Theae are our title-deede for the right of appealing to the 
ooloniee now. 

The first duty of the aoloniee waa to explore their own territories, 
and have their coaate surveyed-very arduoue and diilicult surveye, 
extending neoeasarily over many years; but when that work ia at  
length achieved, their clear duty i~ to take their e h m  in the dia- 
m e r y  and exploration of the unknown regions near to but beyond 



their own limita, &st and principally for their own benefit-whioh is a 
very great one-but also aa taking a plaoe among the oivilized nations 
of the earth in a way worthy of their traditions and their parentage. 
In thie oountry we feel that a great duty ie negleoted while the 
entarotio regione are unknown. Thie is the pieae of work whioh faow 
us, which haa got to be done, and whioh oannot be turned away from 
without dimedit and ehame. We feel that antarotic exploration ia 
equally inmmbent on our colonieg in the aouthern hemisphere. It ia a t  
their doors, at  the doom of those grest oommunitiea whioh inherit the 
traditions of Britons. 
For the 6iret time, there is now work to be done in which the mother 

oonntry and the ooloniea oan and ought to co-operate and labour aotively 
together. I t  is hardly neoeaeery to point ant how much good eo mnah 
oo-operation and oommunity of intereat in a great and heroio expedition 
ie oalonlated to do ; how the tendenoy will be to knit more closely the 
tie6 whioh conneot us, to strengthen our eympathiea, and to make ua 
realize more foroibly perhaps, than in any other way, that we are one 
people with the aame intareate and aapirationa. 

I will now lay before our guwte the present aapeota and oonditione 
of the antarctic question. Both the Royal Sooiety and the Counoil of 
this h i e t y  have appointed committees to ooneider the results to be 
obtained by an antarctio expedition, and ite requirements. The oom- 
mittees have made their reports, that of the Royal h i e t y  dwelling 
mainly on the urgency of a magnetio eurvey, and that of this Society 
enumerating the other valuable mdta of anoh an expedition, die- 
cuseing the charaoter of the diffiodtim to be enoountered and the equip- 
ment required. 

The mbjeot waa then brought to the notioe of the Admiralty, and 
the reply of their lordship h dated April 1 of t h h  year. While their 
Lordships regret that they ere unable to take any direot part in  organ- 
izing an expedition, at  the asme time they regard the enterprise aa one 
of importance in the interests of soienoe, and one the results of whiah 
they will watuh with great intereet. The Lords of the Admiralty are 
further prepared to aid in the outfit of the expedition to an exoeedingly 
moderate extent. But we feel confident that this letter is not the last 
word, and that material aeaistanoe will e v e n t d y  be given, both aa 
regards the loan of offioene and the grant of supplies, egpeoially, and 
almoet, I think, certainly, if the colonies reeolve to -operate with ue. 
I may mention that when the resolution was brought forward a t  the 
Britiah Ammiation in  favour of ,an antamti0 expedition, the present 
Prime Minister, the Marquis of Salisbury, was on that ooaasion in the 
ohair, and he put that resolution, whioh wee oariied unanimously. I 
oonsider that point gives us coneiderable hope if we ahould resolve to 
bring the matter before the Government, and we oerteinly shall do eo 
if we are encouraged by the oo-opemtion of the ooloniea. 



The reply.of the Admiralty made it incumbent on thie Sooiety to 
endeavour to eee how they could raise fun& for the equipment of the 
expedition, and the Connoil took thie question into eerione coneidera- 
tion. We believe S50,000 will provide for the pnroheee of a ehip, for 
etowe and provisions, and the pay of men for one year; but a proper 
expedition should have two shipe, and its work ia well out out for 
three yeara. We are oonfident that half the sum I have mentioned 
oan be found in thie country; and we believe that, if thia ie the oase, 
the other half will be provided by grants voted by the Colonial 
legialatnrea We are aware that there must be numeroue demands on 
the Colonial revenues, and that they are limited. But, on the other 
hand, the advantagee far outweigh all suoh coneideratione, whether the 
material advantage8 of an antarctio expedition are passed in review, 
or fnll weight ie given to the oredit of each an undertaking, or the wie- 
dom of cementing the friendly relations between the mother country 
and the coloniea by oommon action in a great and good aauee, hae ita 
influenoe in the deohion It b well understood now that all sc i enac  
knowledge leads directly or indireotly to practical and useful results, 
and its aoqniaition ia therefore the legitimate work of every govern- 
ment. We earneatly hope that theee rerrsone will guide the deliberations 
of our fellow-countrymen in the colonies, and, in oonclneion, I would 
ask that this mesaage may be conveyed to them. 

Our Society hae shown in many way8 in timea past deep sympathy 
with the noblest aspirations of our fellow-countrymen in Anatralasia. 
Thie Sooiety is insignifioant aa oompared with any one of the coloniee, 
and we only compare very small things with great in speaking of 
ourselvee, but we are in earneat in this matter. We have numerone 
calla on our revenues, and they are very limited, yet so wnvinoed 
are we of the direotion in whioh duty points, that we are prepared 
to make great saorifioee. I am authorized by the Council to say that 
up to S5000 we will vote any sum any of the coloniee may vote. I 
oan dy no more than this to convinoe our gneets we are in earnest, 
and that, after careful, thoughtful, and mature oonsiderntion, we are 
impreed  with the necessity of the renewal of auterotic exploration. 
Thoee better able to etate the case briefly and clearly are in thia mom, 
and will put before you the resulte of an expedition. We ahall then 
have stated our m e ,  which b a strong one--utility, policy, patriotism, 
ell plead for it-and I leave it with some oonfidenoe in the hande of the 
premiere of the coloniea in the eouthem hemisphere. I will now aek 
Hie Grace the Duke of Argyll to etate to you hie opinion on the value 
of some of the reeulta to be derived from antarotic exploration. 

The DUKE OF ARGYLL : I hope it will be understood by this meeting 
that I do not appear here aa repreeenting any particular branch of 
science. My life haa been largely passed in pursuits much leee agree- 
able. At the Bsme time, for more than half a century I have had a 



878 AN ANGLO-AUSTRALASIAN ANTARCTIC CONFERENCE. 

deep interest in many branches of the phyaical eoiences, and especially 
in geology, and I have been President of the Sootti& Geographiaal 
Smiety ; in one respect, too, I can feel that I am a fit member of 
this meeting, because for several yeera it baa been to me more and 
more an earneat deeire that the antemtic regions ehould be thoroughly 
explored, beoauee of the important queetiom upon which light muet 
be thrown by that exploration. I n  the Gret plaoe, there is one 
.general eonsideration whioh has long stmok me. It aeeme to me 
.almoet a reproaoh to 'civilization and to saientific men that we have 
arrived a t  the oloae of the nineteenth oentury of the Chrietian era with- 
out  knowing the whole superficial appearenoe of thie . little planet on 
which we live. We have oome to an age when, by the advanoement of 
the phyeical eoienoee, and by the m a t  wonderful discovery that .hes 
aver been made-I meen the analysis of light-we are actually able to 
analyze the substance and dietinpiah the chemical oompoaition of the 
most distant objeots in @paw. We can do i t  almost as correctly aa a 
chemist will analyee a meteorite or an aerolite in  hie laboratory. This 
is an astounding mdt of science, and it do- eeem a strange contra&, 
compared with the analysis of the moat dietant regions in epaoe, that 
we ahould not know the whole of this earthly home on which we live. 
It is only the other day, in the lifetime of most of the gentlemen I eee 
here present, the great majority of whose hair, like mine, is tinged with 
grey, that we have come to know angthing of the interior of one of the 
great quarters of our globe, viz. the great continent of Africa. Pesaing 
from that general conaideration, I w d d  like to indicate one or two 
points conneoted with geology upon whioh light might be thrown, I 
think, by a thorough exploration of the antarctic oontinent. It wae only 
the other day that, in conversation with my noble friend, Lord Kelvin 
-who stande facilcprincepe a t  the heed of men of eoienoe in all thoee 
departments of physioe in whioh mathematiae are brought to h r - - h e  
wid to me that he thought the most interesting question now to be 
clolved was the antiquity of the  ocean^, of oourse including ih that 
the antiquity of ita continents, i.e. the great Land-masses which have 
been separated on the ooeenic snrfeoe by eome geological operation. 
Our oontinenta are nothing but large islands surrounded by the sea. 
Then, of oourae, the depths and characters of the oceanic spacea are one 
of the great queetions, not only of geography, but of geology. I should 
like immensely to know--and i t  would throw a great light on them 
queations-whether there are any fossilifems rocka in the antarctic. 

We have learned, I think, with astonishment, in a way oompletely 
puzzling to our theories as to the decreasing heat of the globe, and ite 
capability of supporting animal and vegetable life, that there are rooke 
towarb the north pole, with foseiliferoue beds ahowing r rich and 
varied vegetation, thus proving that it was pomible to sustain life in 
those latitudes at  some period of the world's hiat.org. Thie is rather 



a p u d e  to geologiete and phpsioiete, and it eeeme to me that the rooks 
d - v d  in Greenland, full of rioh f o d  vegetation, indioete a 01- 
aonnedion between that oonntry ond the land we ourselvee dwell upon. 
It is only about thirty-five yeere ago that, rather by d d e n t  than 
good guiding, I was fortunate enough to dieoover a mall pieae of 
fwi1iferou.a rook in the ieland of Mull, that oontained the moet 
beautifully phmved f d  leavee, whioh oan now be eeen in the 
British M w u m .  The dimvery of that small pieae of foeailiferoua 
rook gave the key to the geologiml age of aU the trap roch of the 
Hebrides, the Shetland ielanda, and Greenland. Now, it would be of 
ilnmenee h t e r e ~ t  if we oonld discrover also in the antarctio oontinent 
any f d e r o ~ m  beds ehowing the nature of the vegetation that may 
onoe have esbted there. It ie most probable that when the north pole 
wae of so temperate a oharaoter as to bear vegetation of a kind oom- 
w b l e  to that now flourishing in Japan, the antamtio Ian& too 
were capable of snetaining woh life. That would be a very valuable 
indication as to the oonditiona under which that vast hollow has been 
formed in whioh the almoet limitleaa paoifio ocean lies. 

There is another point I should like to see more or lese deoided by 
the exploration of the a n h t i o  oontinent, and thnt ie the queution 
whioh is jnst now exeraising geologiata elmoat more than any other, 
viz. the effeote of what we know a~ the glaohl age. You know, no 
doubt, that einoe '41, h o e  the arrival of the great Agaseiz in thie 
country, who introduoed to the oognizanoe of British geologists the 
aotion of ioe in the form of glaoiem, the g l a d  theory hae been grow- 
ing, growing, growing, beooming more fixed in the imagination of the 
geologieta, and giving rise to the theory that all our existing eurfeoea 
north of the latitude in whioh we are now atanding, were mainly 
moulded by a great ioe-sheet-not ioeberge, not even glaciers in the 
ordinary eense of the word, but an enormous masa of ioe 2000 or 
3000 feet thiok, whioh may, though no one knows how, tuxount for 
the depoeit of the enperilcia1 gravels and boulders. For myeeIE, I 
never believed in that theory. 1 don't believe that an ioe-sheet of 
that kind existed, but if there ie any part of the globe where exieting 
faote will throw light on the subjeot, i t  is the entamtio continent. I 
remember I was muoh struck many years ago, in reading the aooount of 
Sir Joseph Hooker'e voyage, in the Erebus and Terror, in the antarotic, 
to find that, whereae the ioeberge in the north are almoet invariably 
jagged and peeked in their forms, and exoeeeively irregular, elmoat all 
the ioeberp in the anterctio ooeen were perfeotly horizontal, vast table- 
lands of ice floating in the ocean. We all know how it  is that the 
iceberg8 in the north eeeume that form ; they are born, or oalved," by 
falling meeees from ioe-sheets-glaoiers, in short-which flow into the 
aea from the vast oontinent of Greenland. I t  appears to me that the flat 
tops of the antarcti0 ioeberge indicate oonditione nnder whioh no such 
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disruptive movements take placa as aocount for the form of the northern 
bergs. We may probably have there a very considerable continent covered 
with a true icesheet, and the question is, What is the cause of motion? 
lkw i t  move horizontally without any thrust from high mountains; or 
is i t  formed gradually by the excess of falling enow over the powers of 
melting, until a t  last the power of flotation lifts i t  up, and aarriee i t  
along the ocean? these are questions on which the exploration 
would throw the greatest light. I t  would d e o t  elso on many problem 
at  our own doors, and I cannot adequately expreee the interest I feel 
in this matter. With regard to the appeal made to our fellow-aitizens 
and fellow-subjects and countrymen in another part of the globe, 1 h e  
no doubt of its suocese. We need not appeal to the oolonbta on merely 
utilitarian grounds. It is aoknowledged that the very soul of scienoe 
lies in  the divine ouriosity which makes us seek the explanation of all 
the phenomena of the globe. I have no doubt whatever that when they 
see exertion made in this country, they will think it due to their own 
reputation and credit to give a s  their heerty oo-operation and help 

The PBE~IDENT : After what His Graoe haa said, I think no one in 
t h i ~  room has any further doubt as to the interest which attaohea to the 
exploration of the antarctic region, but I am sure this meeting will like 
to hear a few words from our old Vice-President, Sir Joseph Hooker, 
who accompanied that famoua expedition under Sir James Rose. I 
believe he is now the sole survivor. 

Sir JOSEPH HOOKER: I feel it to be a great 'privilege to be allowed to 
address this meeting, both because I have myself visited three of the 
colonies of which there are here preeent the repreeentatives, and because 
of my having, in my connection with Kew, so long co-operated with the 
Australian colonies in their endeavour to add to their vegetable resournee. 

Interested as I naturally am in antemtic exploration, i t  has alwaye 
appeared to me remarkable that never since Row's great discoveries, now 
sixty years ago, have the scientific societies of Auatrdia, of moat of 
which I have the honour of being a Fellow, made a serious joint effort 
to send a vessel, on however limited a soale, to explore that vast region 
extending all round the globe for nearly 1600 miles from the south pole, 
which lie0 as i t  were a t  their feet, m d  which has hitherto been pene- 
trated to any distance beyond the antarctic circle on two meridians only. 

To the eloquent tribute paid to science by the Duke of A~gyll, and 
his lucid statement of the results to be obtained by an expedition to 
what he has rightly indicated as by far the largest hitherto unex- 
plored area on the surface of the Earth, I have nothing to add. If, how- 
ever, I were aaked what 1 think would prove to be the most prolifio 
subject, in a scientac point of view, to be investigated by such an expedi- 
tion, I would instance hydrogrephy, inolnding the natural history of the 
sea-bottom, geology, meteorology, and, above all, magnetism ; but there 
is, further, a vast field for discovery in all departments of zoology and 
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botany, and I would oonolude by expressing my pamionste interest in 
the objeota that have oslled as here together, and my ardent hope that 
antarotic exploration will be pursued by the Auetralian ooloniea with 
zeal and efficiency. 

The PRESIDENT: I would now ask Prof. Biioker, a prominent 
member of the Royal h i e t y ,  to addreae to the meeting a few remarks 
a n  the subjeot of the resulta from an antarotio expedition with regard 
to terreetrial magnetism. 

Prof. RUCKEB : I don't think it will take more than a few minutee to 
place you in poseeaeion of the main faota which lead mrignetioians to 
deaire that this expedition should be deepetohed, ae a t  preeent we are in 
a very early etage of knowledge with regard to terrestrial magnetiem- 
in the same state in whioh astronomy was before Kepler and Newton. 
We are getting together a number of faota, but have not yet found the 
thread which binde them together. It is neceseary that obeervations 
should be taken in every part of the globe, and especially around two 
or three pointa of interest in the far north and south respectively. 
Such observations are of importanoe, aa i t  is just poseible that by means 
of them we may arrive, in reepeot of terrestrial magnetism, at  the stage 
which astronomy has now reached, and be able to predict, for many 
years to come, in what direction the m a p e t  will be pointing at  any 
given time and plaoe. At preaent, in the more civilized portion of 
the world, we oen do tbie for a few years. I have drawn out a table 
of the change of declinations for the English channel, which has proved 
very accurate for a range of ten years; but in the southern regione 
enoh oaloulations may be many degrees out, as we have very little know- 
ledge of the dimtion in whioh the magnet poinle. The map serves to 
illustrate thie. There are three points of land whioh enter the southern 
region-America, the Cape, and Australia; two of them belong to the 
British Empire. At all them three points the direction of the magnet 
ie ohanging very slightly indeed; during the last thirty years i t  has 
changed but half a degree at  the Cape, and a t  Melbourne, and also to a 
very small amount in South Amerioa. But, curiously enough, in the 
intervening sea% we have every reason to believe that a ohange ia going 
on rapidly, though we have little knowledge as to what i t  ie. It is, 
therefore, important that these spama should be mapped, and though 
no great number of steamers pass from the Cape to Australia in the far 
mth ,  those that do eo may occeaionally go a good many miles out of 
their course beoauee they do not know the magnetic variation. 

The poeition of the south magnetio pole has never get been accurately 
determined. Sir Jarnee Rose got to about 150 miles from it. But there 
are other points of oonsiderable magnetic importance, namely, those a t  
which the magnetio form attuins a maximum value. There are two 
euch in the northern hemisphere-one in Canada, one in Siberia; but 
there ia some question ae to whether there are one or two in the southern 
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hemisphere. If there are two, they are near together, and probably not 
far from the magnetic pole. I t  is important we should know where 
they are and whether they are moving. Probably, to make sure whether 
there is any movement going on, we should have to wait for another 
fifty yeere, after a new series of observations waa made, and that is 
certainly a good reason for not delaying the beginning of so lengthy 
an inquiry. I t  is not a matter of the last importance to get to the 
magnetic pole, but i t  in to survey the land round it, .both from the 
practioal and the scientific standpoint. Every magnetician in the world 
hopes that this most interesting magnetic problem will be mlved, and 
I sincerely trust that the Australian colonies will join with England in 
sending thie expedition. 

The PRESIDENT: I regret that Dr. John Murray in unable to be here. 
He hae written the following letter :- 

"Challenger OfBce, Edinburgh, July 3,1897. 
" Dear Sir CLEMENTB MABKHAM, 

'11 very much regret that engagemsnta in Sootland will 
prevent me fiom taking part in the Conference on Monday. 

"Could I have been preeent, I should have been able to add little 
to what I have already said with referenoe to the advantages, from a 
~cientific point of view, to be derived from e complete exploration of 
the south polar regions. 

" It is much to b regretted that the Government mnnot see its way 
to fit out an antamtic expedition at  the present time. Ever sinoe 
Britain became a great sea power, learned men have been able to induce 
governments to dispatch a navel exploring expedition about every 
quartar of a century. That interval has more than elapsed since the 
Challenger expedition, and, for the sake of the navy and our intelleotual 
progress, it may be hoped that the Chalknger expedition will not be 
the last of the series. 

" It would be a rnagni6cent thing should the Home Government be 
led to reconsider this matter through some joiut action on the pert of 
the colonies : i t  would Le an evidence of high intelligence as well aa a 
marked advance in political development. 

6'  Thie is a bnbject which should concern, not only the Australasian 
colonies, but all the wlonies of the Empire. I am a wlonial-e Canadain 
-and I would be ll~uch disappointed should Canada not take a part in 
any colonial movement in the direction here indicated. The main object 
of such an expedition would be to obtain a fuller knowledge of the globe 
on which we live, and the acquisition of new knowledge is of great 
interest to all progressive peoples, whatever may chance to be their 
geographical position on our planet. 

" Youre sincerely, . 
" JOHN MURRAY." 
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You have now heard the eloque~lt addreea of His Grace the Duke of 
Argyll; you have heard what Sir Joseph Hooker has add, and you 
have heard of the importance of the magnetic aarvey from the lips of 
Prof. Riiaker. I would say to our gueate conneated with Auetralaaia- 
and I regret that moet of them are only preeent here in spirit-that 
thie is our oase. I now ask thorn present to address us a few worde on 
their aide of the question. Perhapa Sir Sad Samuel will speak. 

Sir SAUL SAMUEL (New South Wales) : I had no idea when I entered 
thb  room, or up to the preeent moment, that I should be called upon to 
addreaa any observatiom to you, aa I had fully blieved that my own 
premier, Mr. Reid, would be present; but he doubtless, like most of 
the colonial premiers now in England, is detained by other preseing 
engagements. I have taken some in temt  in thia queatian, but will 
not pretend to addreaa yon from a scientso point of view in any 
way, aa I poesees no ecientific attainments. We know, aa we have 
heard most learnedly .to-day, of the value to science whioh would 
attach to an exploration of the antarctic ocean, but there is some- 
thing more than that to interest the A u s t d h n  coloniee-it abounda 
in whales, and whaling ie a oommemial undertaking whioh can be 
carried out with great advantage. Many years sinoe i t  was a great 
industry, particularly in New South Wales, and we had a large number 
of ships trading to the antarctic ooean whaling, and bringing back 
large cargoea of oil. T h b  led to great wealth at the time, but the 
discoverg of mineral oil ultimately deetroyed or helped to destroy the 
industry, and now there is very little whaling, though there is still 
something going on. Ships are being fitted out in Teemania and New 
South Walee with a view to reviving that industry. Seals a h  abound 
in theee seas, and would form another branch of industry. I cannot 
say what my Government may be p r e p 4  to do in the matter, but I 
have before urged on them to endeavour to oontribute in aid of the move- 
ment by tbie Sooiety, and I don't altogether deepair that that will yet 
be done. I will take en early opportunity of seeing my Premier, Mr. 
Reid, and talking to him about it. I am enre he is well dbpoeed. I 
think that if the Praident and His Grace the Duke of Argyll had a 
personal interview with him i t  might have some effeot. I thank you for 
Zietening to these few remarks. 

Sir ANDREW CLARKE (Victoria) : I must limit my remarks to calling 
your attention to the fact that the Government I represent felt great 
sympathy for thia movement aome years ago, and made a apecific offer 
of support. I believe that spirit still exkta, although perhape the 
ability of the Government to w i s t  is not so great now as i t  was then. 
Still I think that i t  would have assistanoe both from the Government 
and the community. The sentiment is still alive, and some ds t anoe ,  
according to their meana, will be acoorded. For myaelf, I think I can 
beat limit myself to saying that I will take care that this matter ia 
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p h d  before my Government, and attention oalled to thevarious points 
m i d  by the speakera to-day. Considering the interest *en in this 
matter nearly fifty yeere ago, with reference to magnetic observations, 
I think you can reckon that a fair amount of sympathy and support 
will be given by the colony I repreeent. 

The PREUDKNT : We have here a member of the Legislative Council 
of New Zealand, who, although he cannot epeak in an official position, 
can speak with a large knowledge of the feeling which exiete in the 
Legislature of New Zealand. I will thereford ask the Hon. Charles 
Bowen to address us. 

The Hon. CUBLES Bowm (New Zealand) : I am very sorry that 
there ia not an offi~ial repreeentative of New Zealand here to-day. I 
can only attribute this misfortune to the many engagements of whioh 
Sir S a d  Samuel baa spoken, and I hope that, notwithetending the 
abeenoe of the chief official reproeentatieea of the coloniee, they will go 
back to the Antipodes with the determination to aid in the enterprise 
whioh ie proposed by this Sooiety. I have no hesitation in speaking of 
what I believe to be the intereat taken in thia subject by the Legieleture 
of New Zealand. I have been for e long time a member of the Legislature 
of that Colony, and know something of ita feeling on thia matter, because 
I tested it not long ago, aa an old member of this Swiety. I believe, if 
a vote of money for an antarctic expedition wes proposed by the Qovern- 
ment of New Zealand, i t  would be carried with acolamation. I mnet 
say thie too in regard ti5 the Government: the preeent Premier is 
unable, owing to previoua engagements, to be here to-day ; but when a 
deputation went to the Government only a year ago on this subjeot, 
the present Premier expressed his great interest in the matter, and said 
that he would correepond with the other governments of Auatdmia, 
and if they were willing to oome forward, he would be very glad to 
make a pmpoeal to the Legislature to oo-operate with them. But he 
seemed to think it waa rather useless for one colony to aot alone. 
Since then, I have not heard that anything particular has been done, 
but I feel quite confident if, in this Jubilee time, the Premiere of the 
different ooloniee could be got together, some etep might be agreed 
to by them to bring the question before their respective legisleturea. If 
a vote were proposed in New Zealand, I am confident i t  would be oarried, 
from what I have seen of the feeling of the Legislature. I quite concor 
with all that h a  been said by His Grace the Duke of Argyll ae to the 
disoredit that attaches to all Englishmen, more especially to thorn who 
live nearest to the south pole, from the fact tbat no effort has been 
made' to disoover the secrete of that great unknown area. I still hope, 
end indeed feel eure, that the ooloniee will be willing to take their 
fair share in the cost of exploration, if the matter ie brought before 
them. I regret to find tbat, instead of the Jubilee being a good time 
to bring premiers together, political and other interests have made i t  
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difficult for them to asnemble ; but I hope something will come of thie 
meeting. 

The PRESIDEPIT: I think we may feel satisfied as to the intereet 
taken in the antarctic question throughout the Austrahian oolonies. 
I think we have heard from the Agents-General of New South Wales 
and Viotoria such words of hope and encouragement es will make us 
feel that this conference bas not been oalled together in vain, and, still 
more, we are glad to hear from Mr. Bowen of the feeling that he knows 
to exbt in the Legislature of New Zeeland. I therefore feel some 
conildence that, after the proceedings of t h b  oonference have been laid ' 

before the Premiers of Australasia, ee they will be by the agents- 
general, a movement will arise among the governments of theee 
ooloniea whiah will enable ne next year to push the matter to com- 
pletion. I am not aware of anything more we oan sey on thh ooaaeion. 
We have had stated to us in the ablest way the resnlta to be derived 
from an expedition, and we have had stated to us, by our gueats from 
Australasia, the feeling which they have on the subjeot. 

The MARQUIS OF LOTHIAN: Before separating, I should like to ask 
for a vote of thanks to our President today, for if any of us take 
interest in thie matter, it will be largely due to the efforts of Sir 
Clements Markham. I ahould, too, like to say one word, which I 
think would appeal to many people, and that is, that the work of 
antamtio r e d  shonld be done by Englishmen. Looking a t  the 
map whioh hangs before me, i t  strikes me that almost every name 
in the south has been given by this aoantry. I know that foreign 
oonntries are at  this moment striving to inaugurate expeditions in 
order to discover what we ought to try and do ourselves. I should 
not like to see foreign names upon that hemisphere where all the 
aivilized points are inhabited by our countrymen and belong to thie 
country. Therefore, though I am not urging the work upon you fiom 
so high a level as that of science, still I think that our h is tor id  
record in all parts of the world, whioh has been begun by Great 
Britain, should not allow that to fall into the hands of others. We 
cnnnot expeot to do all, but should be in the field, and I think 
I might appeal to some who would not be moved by soientifio oon- 
dderations, to help to keep up the reputation in which we have so large 
a share. I mast ask you again to return a vote of thanks to Sir 
Clements Msrkham for so kindly presiding and inviting us here today. 



AN EXPEDITION TO THE SOURCE OF THE NIGER.' 
By Colonel J. IS. TROTTER, R.A. 

Ta91h.a the interior of Sierra Leone as a whole, and dealing with the 
part we vieited lying north of 9" N. let., there appears to be a strip 
of country bounded on the north by Wellia, Saionia, Lakhata, and 
Buruta, on the wed by the Great Skaroiee, on the eaet by Bnmban 
and Karena, and extending on the south-west to the ooaet, which ie 
perfeatly flat, and not more than from 100 to 300 feet above sea-level. 
The reet of the oountry M hilly or mountainoue, and has an elevation 
of from 800 to 3000 feet above the eea, the least accidented part being 
that between the line Kdieri-Dakolofe and the Tintarba valley. South 
of Yam the Great and Little Skaraiea rivere run aide by side, at  a 
distance from each other of from 15 to 20 miles, through a perfectly flat 
oountry, with no well-defined watershed to separate them. 

Of the tribes with which we were brought into contact the principal 
are the Mendi from the Sherbro country, the Limha from the country 
north and west of Bnmban, the Susu from the Great Skaroiee valley 
and the northern boundary, and the Kuranko. I have already spoken 
of the last. Of the Limba we eaw little. Apparently they do not take 
service in large numbere a t  h t o w n  aa the other races do. Traders 
of that race, however, are found in the interior, and they seem to be 
fairly intelligent and pushing. They are more warlike than the other 
 tribe^. 

The Mendi form the bulk of the camera obtainable at  Freetown. 
They are very low in the scale of civiliurtion, pagans, and very supereti- 
tioue. They have no morale nor link to bind them together; vanity, 
pride, and self-esteem are quite strange to them, and in corporate form 
they are contemptible. As labourere and carriers, however, they are 
very usefnl, and individually show great courage and endurance. They 
w i l l  struggle with a heavy load till they drop, and will subaist on a 
handful of rice a day without oomplaining. 

The Sueu are Mussulmens. l'hey are generally employed as 
servanta and hammock-boys, and in p i t i one  a little snperior to that 
of laboIU0rs. They have plenty of pride and self-88teem. They look 
down upon the other tribes, and regard i t  ae a dreadful ineult to be 
called a Mendi. They are generally men of good physique, very fond 
of drew and, whilst working from day to day with no clothee a t  all on 
worth mentioning, will turn out, on reaching a town, in the most gaudy 
raiments. 

All the natives of the West Coast, in epite of their defeote, which 
are very apparent, and which in general are those of a low order of 
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oivilization, appear to me to be tractable and to be very ready to obey 
the direction of the En1;opeans. They have their own little quarrels 
and jealousies, but when once oommnnicatione are opened in the interior, 
I do not believe that the Sierra Leone Government will have any 
eerious difficulty with them. Their best point is their light hearted- 
new, which indeed, I think, ie the bright spot of West Africa. It is a 
country where the worst jokes never fail to be appreciated, and where 

one is certain of bringing down the house without baving any claim to 
being a wit. 

In oonsidering the native question, i t  is important to beer in mind 
that the natives of Sierra Leone proper, except for those who have 
oome there from up oountry to find work, are quite distinot and 
separate in raoe, tradition, and language from the native8 of the 
interior. The, Sierra +ne people are a people to themselves, and I 
think it ia a matter of regret that some name has not been given to the 
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Protectorate reoently added to Bri ti& Colonial Empire, to dietinguish 
i t  from their mttlement. 

The country of the interior ia aa yet altogether undeveloped and 
untried. What ita producing power ie no one k n b e .  All that is 
known is that the natives, with the merest acratobing of the mil, grow 
rioe, cassava, guinea-corn, cotton, and native tobacco in euch quantity 
as they require. Their method of making a farm ie to out down the 
bush to a height of about 3 feet, leaving the trunks and roots of the 
treee untouched. After the vegetation which has been cut becomes 
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(Pron o pbfoyraph by Lbptain I'auaga. l4uidcnl ~f U c  M CbnaiuioR.) 

dry, they aet a light to it and let it burn. Caeaava planta are then put 
into the ground, and the earth is heaped over them. Rice is now sown 
on the top, and the land is left to itself. With tbie amount of oultiva- 
tion two crope are produced annually. But the amount of ground 
oultivated bj the nativea beam a very small proportion to the total 
area of the country; it is only an aore or two here and there. The 
land, however, powmsee undoubtedly great natural advantages; it has 
an unfailing water-supply, a rich soil, and ie within eaey reach of good 
marketa. What i t  requires is a eyatem of communicatione, and the 
establishment of posts on the highlands of the interior. The winding 
pathe and camer transport are quite unsuited to commeroial purposes, 
and tbe experience of our ccmmission hoe shown that mnlee are well 
able to do everything required of them in Weat Africa. The French 
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o5oere rode their mnleo on all oocasionn ; the animals had no difRouIty 
in mumounting every obetsoie and in olimbing the most diffionlt ground, 
and they finished the oommieeion in better oonditiou than any other 
living thing in the amp. There is no eeri6ue difEoulty to overcome in 
making the roade fit for wheele.. Thie done, and with the railway 
eysteru in"the southern part of the Proteotorate, tramport would be 
oheep, and i t  would be poeeible to eatabliah poete in the highlanb 
of the interior. The question at the bottom of every undertaking in 
West Afrioa ie tbat of health, and the one aeriona enemy to health, eo 

far aa I know, is malaria. But malaria baa been ovemme in more 
than one of our ooloniee, and iu the interior of Sierra Leone, a t  a height 
of over 2500 feet, with a good water-eupply and a hard dry surfam, it 
ia hard to believe that, when stationa have been currefully deoted and 
prepred with due regard to aanitary conditione, malaria will continue 

. to be a eerioue danger. 
The exploration of the interior of Sierra Leone datea from the 

arrival in the oountry of the preeent governor. Previoua to thia, it is 
true, some good work had been done by Mr. Garrett, Mejor Kenney, 
and others ; but Colonel Cardew, who ia a man of great energy, a good 
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topographer, and ia gifted with a wonderful oonstitntion, has taken the 
work in hand systematically, and will, if he remains in the country, 
before long have explored every corner of Britieh territory. Qeo- 
graphere owe him a great deal for having found the solution to many 
problems whioh have puzzled them for jeers. I n  oompany with 
Major Grant, aE., he has done this year a very remarkable and valuable 
pieoe of exploration. Sending up Major Grant to Krnto by a different 
route to that  followed by the commiaaion, he t h m  obtained a second 
traverse by another line to this plsoe. After Major a m n t  had fixed 
the longitude of Krnto by lunar distances, and had carried the  time 
to Tembi Knnda and back, the  governor went to Tembi K d a ,  and 
from there traced the Anglo-Liberian boundary along the meridian of 
10" 40' W. and down the Mano river, the oouree of which was quite 
unknown before. I n  another year or so the interior of Sierra Leone, 
inatead of being an unknown land, will become one of the beat-mappd 
parta of unsnrveyed Africa. 

I hope othe& will be able to eay gomething about the work which 
was done i n  the way of obtaining longitudes by Captain Hill's method 
of photography. Mr. Tyler managed the photography alone, and much 
credit ie due to him for what he managed to do under circumstances of 
some diffionlty. An observer, to d o  work of this kind, should be 
free from every other duty, a t  any rate during the days that he ia 
engaged on it. In our caae thie oonld not be managed, and Mr. Tyler, 
after a hard day's work, had to ait up all night with hia oamera, and to 
work aa usual the next day. The objeotion to the system of photo- 
graphy whioh neceesitetea a camera remaining in  position for many 
hours, that the danger of the instrument shifting mnet be great, does 
not appear to be real. The eolidly built a m e r a  stood very firm, and 
the operation of taking the photographs appears to be simple enough. 
Provided that the results are wfficiently aconrste, the method appeare 
a very practical way of obtaining abmlute longitudes. 

The remarks made here muat be regarded more as the result ofimgularobeerva- 
tions having but a limited value for trustworthiness, and as the experience of indi- 
vidual feelings, than an having any positive scientific importance. The ohnations of 
barometer and thermometer were taken at different hours daily; the first obeer- 
vation, which wan made abu t  the same hour daily, first thing in the morning 
(from 6.30 to 6.30 am.), and the second when the loads reached the halting-place 
(ii the morning, noon, or evening). The only instruments in our powe&on were 
an aneroid barometer, and a maximum and minimum thermometer. The minimam 
thermometer got out of order from the fiat, and could not be put right; the , 
maximum wm, therefore, read twice daily as an ordinary thermometer. The 
instruments were camed in a case which was packed inside a tin box. The caae 
was kept covered up as far as possible, but in spite of protection the b x  got vory 
hot with exposure to the sun, and the recorded temperatures, aRer a maich, cannot 
be regarded an fair shade temperatures. A11 the clinical thermometers carried by 
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the commission, which read up to 110' or 112O, and were carried in boxes, and 
protected as far as possible, burst between the watershed boundary and the Kaba 
river. In consequence of the heating of the box in which the thermometer was 
carried, and the abeence of a current of air, an arbitrary reduction has been made 
from the temperatures aotually recorded aRer a march. 

Between Port Lokko nnd Bumban (December 16 to 26,1896), the lowest of the 
early morning readings waa 70' (Mapemr, 5.15 am., December 22), the mean being 
72-bO. The highest reading was a t  Rotata (9 a.m, December 20). 84O, and the 
lowest a t  Mapema (12.30 p.m., December 21), 81°. The weathex at this stage was 
not exceaaively hot, but the atmosphere was moist and heavy, and the climate 
resembled that of Freetown. 

Between Bumban and Kruto the lowest early reading was at Iaaia (6 am., 
December 3l), 5 8 O ,  the highest 73.6' (Lengekoro, 6 am., December 30), and the 
mean 6S0. The highest day reading was 84O (Kundembaia, December 30,12.30 p.m.), 
and the lowest 68' (Isaia, 11.45 am., December 31). On this last day the sun was 
obscured by mist. 

The night8 on the higher ground north of Bumhan were peroeptibly cooler than 
in the first atage, and the air drier and freeher. Between Lengekoro and Kruto 
there was a heavy dew every morning, and generally a dense mist till the sun wee 
some horn above the horizon. This heavy dew wee only experienced at thie 
stage of the journey, but during the months of December and January there wee 
everywhere a coneiderable condenatation. 

During the month of January, 1896, from Kruto to Boria, the lowest early 
reading wae 5 8 O  (Knhkoia, 7 a.m., January 27), and the highest 75O (Bali, 6 a.m., 
January 26), the mean being 6Q0. The highest day reading was 86O (Boria, 
12.30 p.m., January 81), and the lowest 67' (Semaindu, 12 noon, January 27). 

The weather this month was never opprwively hot ; the nights were always 
cool or cold, and on the top of the mountains the air was fresh and bracing, and a 
strongish breeze was always blowing (generally Irarmattan), which had the effect of 
making the s k i  feel chilly, doubtlese from evaporation. The valleys were hot and 
cloae, the trees excluding both snn and air. Their bottoms are not swampy in the 
s e w  that the expression is understood to bear in the low country, where there is 
frequently a depth of 3 or 4 feet of stagnant, o5ensive mud ; but they en, covered 
with decaying vegetation, marshy, and no doubt malarioue. The di5erence of' 
temperature from day to day in Deoember, January,and the early part of Febrnary 
is very remarkable. A cold night is succeeded by a close one, and the pleaaanteet 
day by a very enervating one. This is probably due to the wind, and from the 
variation of temperature it is clear that the harmattan, which aocompsniw the 
coolest weather, does not blow by any means every day. 

In the month of February, 1896, from Boria to Kalieri, the lowest early reading 
was 6S0 (camp north of Mount Keme, 6.30 a.m, February 14), and the high& 74O 
(Boria, 6 am., February 2 ; Boala Karafaia, 6 a.m., February 20; and Kambaie, 
6.30 am., February 26), and the mean 68O. The highest day reading was 96O 
(Sansia, 5.30 p.m., Februa ry 26), and the lowest '70' (Eiridugu, 11 a.m., February 7). 

The weather in the early part of the month waa much the same as in January 
in the latter pert it became hotter, and the eun waa more powerful. The nighta 
were generally 0001. The harmattan wind, which is pntvalont in January and 
December, dippeere this month. 

In March, from Kalieri to Yomaia, the lowest early reading was 63O (Kabuya, 
6.30 am., March 19) and the highest 76O (Bibii 6.80 a.m., March Is), the mean 
being 72". The highest day reading was 96O (Yomaia, 5 p.m., Jilarch 28), and the 
lowest 73O (Kalieri, 10 a.m., March 10). The weather this month waa eenaibly 
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hotter, and the marching and climbing were found muoh mom exhausting. The 
air a h  felt leee dry, and for some time, near Kalieri, there wee much cloud. Bain 
fell on one or two days. 

From April 1 to 24, whist still in high country, the lowest early reading fflrs 

70° (Kaba river, 6.30 am., April 4), and the higbeet 80° (Kaba river, 6.80 am., 
April 5), and the mean 760. The highest day reading wee 1000 (Lakhata, 3 pm., 
April 16), and the lowest 86O (Lkbs river, 6 p.m., April 1). The weather 
continued to get hotter. At times it waa cloudy, and a little rain fell at night. 
Descending to the low country, which has an elevation of not more than 400 feet 
above the sea, during the period between April 24 and May 6, from Bali6lli to 
Gambia, the lowest early reading was 76O (near Wellia, 6.30 am., April 28), and 
the highest 840 (near Wellia, April 26, 6.30 am.), the mean being 70°. The 
highest day temperature was 89O (Balifilli, 3 p.m., April 24), and the loweet 820 
(Kukunq 3 pm., May 3). We were now in the coast region, and the climate 
wee again that of Freetown, the air being heavy and close, though the sun WM 
not powerful, the sky being overclouded every day, and heavy rain being imminent. 

The rainy eeaeon in the interior,aa we learned from the French officers who had 
been stationed in the Western Sudan, begins earlier than on the cast, and the 
rainfall is 1- In March, when in the neighbourhood of Kalieri, the rains 
appaured to be near, but as we travelled west the sky became clearer. - - 

Rain fell on the following days, mostly in the form of thunderatorme and 
tornadoes, and generelly after sunset. 

January 22 and 23, 1896.-Camp, north of Tembi Kunda. Heavy rain at 
night, short duratiou. 

F c h a r y  19.-Boala Karafaia Heavy rain at night. 
February 22.--8slamaia Heavy rain a t  night. 
Februay 23.-Salamaia. Rain in morning, quantity small. 
February 26.--Sanai(l Heavy rain at night. 
March 4 and 7.--Camp, north of Kalieri. Heavy rain at night. 
March 26.--damp on 10th parallel. Heavy rain at night. 
March 27 .4amp on 10th pardel. Little rain during day ; day cloudy. 
April 6 and 10.--Camp on K a h  river. Rain a t  night. 
April 16.-Camp, north of Lakhata. Rain in afternoon. 
April 17.--Camp, north of Lakhata. Heavy rain at night. 
Apil23.-Kaakuia. Little rain at nigh+ 
April 24.-Balifilli. Little rain during day. 
April 27.-Camp on Great Skarcies. Heavy rain at night. 
April 28.-Camp on Great Skarcies. Very heavy rain in evening and all night. 
It appears from the recorded temperatures that the high ground of the interior 

from 1500 to 2800 feet above the sea is much cooler, at any rate at night, than the 
coaet region. The coolest months of the dry seeeon are December and January, 
The day temperature in February is higher than in January, and it increases to 
about the middle of April, when the sun's declination ia the same as the latitude. 

An regards the comparative healthinem of the interior, without venturing to 
give a medical opinion, I think there can be little doubt that it is leee malarioua 
than the swampy country of the coast, and that there are certain places, notably 
on the plateau north of Saionia, and on the hills of the eastern boundary, in which 
Europeans might live with much better proepecta of health than on the coeet. 
According to the experience of the French, the posts of the Western Sudan, when 
first occupied, were found to be unhealthy, but after the stations have been put 
into order and eanitary meeeures have been adopted, they become healthy. 

The natives of the interior are strong and healthy, and of better physique than 
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those of the ooast. They do not suffer from fever, according to their own account, 
exoept dnring the raine, and then in a mild form. The dieease which we found 
to be prevalent everywhere, in mme placee m much so that it might be fairly 
described as epidemiq wm bronahitis. 

Place. 

Nyedn ... 
Sogurella ... 
Kunrbundo 

l'orpor ... 
Burin ... 
IhmIann ... 
Tembl Knnda 

CampI. ... 
Camp 11. ... 
Camp 111. ... 

Ball... ... 

1896. Inches. Feet. 'DegreeE ' Miles. 
LkC.16 3000* - - - - 
,, 18 29.875 1 1 - - .. 19 29-815 1 1  - I -. 11 ., zo 29-17 220 82 11.30 a m .  1s t  
., Z l  1 2P86 

4 1 9.0 1 " ., 21 1 18'88 11.30 p.m. 13 
P O  6.15 a m .  1 

,, 29 1 28.65 
2d.45 ., 30 284W 
28.4 

,, 31 3 8  

1896. 
1 !W7$ 

Jan. 1 28 16 , I 28170 
2 l 28-30 1 

f 28.25 
,, 3 28-60 1 I 28.65 
,, 4 28.50 ' ,. 1 28.125 1 

28'15 1 28.715 
28.725 

., 6 28 65 
28.66 

,, 9 17.96 
27-94 

,, 10 28.24 
Zd'15 

,, 11 , 2W125 
28.12 

2'1'525 

10.46 a m .  I 
5.40 p.m. 

11.15 a.m. 
6.30 a.m. 

11.~0 a.m. 
1.0 am. 
5 30 a.m. 

10.15 a.m. 
5.30 a.m. 

10.35 a.m. 
6.0 a m .  
8.30 a.m. 
6.90 a.m. 
4.40 'p m. 
5.0 am.  

12.30 p m. ' 
5.0 a.m. 

1 1 . ~  e m .  8 

6.0 s m .  
11.46 a.m. 
6.0 a.m. 

10.16 a m .  
6.16 a.m. 

11.0 a.m. 
9.30 a.m. 
8.0 a.m. I 8.0 e.m. 

11.46 a.m. 
6.20 a m .  I 

10.15 a.m. ' 
6.20 a m .  ! 
9.0 a.m. 
5 30 a m .  ' 

11.0 a.m. i 
5.30 a m .  

9.15 a.m. 
6 20 6.m. 1 11.0 a m .  , 
6 30 a.m. 
7.0 a m .  ' 
8.43 l m. 
6.30 a m .  

12.0 noon 

11.45 a.m , 
6 0 a.nl. 
6.0 a.m. ' 

11.45 a.m. 
7.0 a.m. 

12.0 nwu 
6.30 a.m. , 

Haltrd a t  Bnmhn 25th 
ol 1)ecemkr. 

Halted at Kmlo I t h  and 
6th of January. 

14th 16th. 16th ltth, and 
leis of   an dry h d w  
at Tcmbl Kund.. 

Hd(ed 2Orb at Camp L 

I Halkd 23rd of January 
at Camp 111. Tornado 
at nlght, 22ud and 23rd 
of Jmuary. 

Halted ZMh at Ball. 

Halted lsth of January 
, at Samalndu. 
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Camp No. IV. 

camp xo. v. 

Camp No. V1. 
Old Kuaf  
(destroyed). 

Morldniu ... 

Camp VII. 

Camp vm. 
Bimitia ... 
Camp 1X. ... 
Camp X. ... 
Camp XI. ... 
c a l p  YII. 

Camp YIII. 

camp YIV. 

Camp xv. ... 
Camp XVI. 

Camp SVIJ. 

... I ... 

... 

... 

... 

... 

.... 

..- I ... 

... 
I ... , 

at 
i ia  

... 

.... 

... i 

... 

... 
I 

... 
I ... 

... 

... I 

... 
1 
! 

.'. I ... 

... ... 

... ... 1 

... 

..- I ... 
0.. 

... 

... 

1686. Incben 
JUI. 30 28-00 

28'00 
, 31 , 27.66 

27'80 
Feb. 2 27.65 

' 27.86 
,, 4 27.65 

27'626 
,. 6 ' 28'26 

128.16 / 28.226 
,, 7 28% 

I 28.26 .. 8 2d.25 
28'226 .. 10 28'15 I la125 

,, 12 2819 1 48.226 
' 28.15 .. 14 28275 

28'16 
28.20 

,, 16 28.176 
a8.10 

Feu. 
19W 
1900 
1900 
4000 
2225 
2200 
2200 
nso 
1660 
1776 
1675 
1660 
1650 
1650 
1676 
1776 
1760 
17UO 
1675 
1650 
1616 
1760 
1700 
1760 
1700 
1700 
1675 
1726 

1800 
1650 
no0 
1700 
1600 
1626 
1460 
1600 
1650 
1660 
1600 

1600 
1600 
1675 
160U 
liOJ 
1650 
l6W 
1700 
1750 
1700 
1700 
1760 
1120 
1616 
1675 
1675 
1650 
IS60 
1860 
1760 
1760 
1900 
1700 
1650 
1850 
1800 
1800 
1750 
1560 
1600 
20UU 
l0PO 
li00 
IFUU 
li5U 
I800 

Mh. 
p.m. a t  
a.m. 
a.m. 2 t  
a.m. 
p.m. 4f 
a.m. 
a .  4f 
a m .  
a.m. 3 
a.m. 
a.m. 
noon 3 1 
a.m. 
a.m. 2 i 
a.m. 

a.m. 

a.m. 
a.m. 
a.m. 3 1 
a.m. 
a.m. 
a .  rf I ..ID. 
a m. I 

a.m. 
a.m. 

31 ; 
a.m. 5 
am.  
P.m. 24 ( 
a.m. 
noon 10 : 
am.  

a.m. 

a.m. , 
am. 1 t+ 1 
am. 
p.m 1 
a m  " j 
p.m. 1 84 
a.m I 
a.m. 
brn. ; 1 
p.m. / 89 I 

a.m. , 
a.m. 
a.m. I 
a.m. 1 
a.m. ; a.m. I , 
a.m. f 
p.m. I 

f: , ';I 
n.m. , 
am.  7 
i m .  1 3 
a.m. 1 

a.m. 
p.m. . 3& I 
a.m. 
p.m. I 4 I 
a.m. : 
p.m. 4 t  
a.m. 
a .  3t 
a.m. i 

Halted 16t of Febmuy a t  
B o a  

5 l t e d  3rd of F e h u y  
a t  Mlrrsrdu~o. 

H~l ted  6th of February 
a t  KldmUIdngn. 

Halted BLh at Bennilrom 

Hdted 11th of F e b m v  
at Fanms. 

Halted 13th of F e b m u y  
at camp Iv. 

Halted on 15th at Camp 
Y. 

Torndo during night of 
18th of Febnury. 

Halted 2lst at  Dakolofe. 

Tordoes on night of 
22nd and mornlng uf 
Urd of Febroory. 

Halted at W e r l  28th 
and 29tb of February 
and 1st and 2nd of 
much. 

Hdted 4th. 6th. 6Lb. 7th 
d March at Camp VII. 

Halted 9th. lath, 11th of 
Much at Camp V111. 
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Date of 
leaving. 

. . - - 

1886. 
Camp XVIII. ... Mar. 26 ... h p X I X .  ,, 27 

c.mp XX. ... ... I *, 

.- 
I I 
t Degrees.. 
I 74 6.30 am.  
I oo 5.0 p.m. 

74'5 6.30 r m .  
83 4.43 p.m. 
7 5  6.30 a.m. 
96 4.0 p.m. I 
71 0.30 a m .  ! 

1 88 11.0 &m. 
' 73 LO a.m. 1 78 6 . ~ 0  a.m. 

5 6.30 a.m. 
8.0 p.m. 

79 6.0 a.m. I 
76 6.30 a.m. 
80 11.0 a.m. ' 
76 630  a.m. ( 

i 80 4.30 p.m. 
72 6 . 8  a.m. 1 

I 72 6.30 a.m. 

b n ~ p  XXI. ( o w  ., 29 
Yo& . 

h p  X d i ~ .  (nwr Apr. 1 
Snldl S k ~ l ~ ) .  

Halted 3rd. 4th. 6th. 6th. 
7th. 8th. and 9th of 
April a t  Camp XXIV. 

I 
a m p  XXV. 

( Y  I.-Lo10 lunc- 

Halted 17lh a t  Camp I XXX. 

Halted 19th and 20th a t  , CampXXXI. 

... Camp XXXII. ... Camp XXXIII. 

n u  . . .  
CampXXXIV. ... 

a.m. 
a.m. 
p.m. 
a.m. 
p.m. 
a m .  
p.m. 
a.m. 
a.m. 
a m .  
a.m. 

3 I 
T i  

St ' A llttle n l n  dnrlng the 
I night of 23rd of April. 

y 1 A IlUle r d n  durlog day 
of Utb of April. 

@+ II.i(Pd l6tb. 27th. and 
28th a t  Camp XXXV. 

Raln during night of 
27th. .nd heavy n l n  

XXXV. 
-2uks of urert 

&lur"es). 

I I I I I I I durinn the whole n u t  
1 

600 81 11.0 a.m. 

: a  
80 82 6.0 6.30 a.m. a.m. 

500 86'6 6.30 p.m. 
450 81 6.0 a.m. 
390 88 11 0 a.m. 
380 76 6 . 0 a m .  
350 ( 82 3.0 p.m. 
300 76 6.0 am.  
250 1 86 5.0 p.m. 

~ m b a r ~ e d f u r ~ i r e e t u w n .  
a4 
8 At ~ t l e v e l  barometer 

read 200 feet. P'oaslbly 
due to commencPmaut 
of nlny sauon. 

. -  - --- I---- 

Before the rending of the paper, the PBE~IDEXT a i d :  I think I ought to 
aongratulate the Society on the extraordinary enterprise of the members of its 
Council. I t  was only two yeare ago that one of our Vice-Presidents discovered the 
true eources of the Oxus. This year actually three membem of the Council .were 
viaiting Spitzbergen, one has just sailed for the mouth of the Niger, and we have 
the pleaanre of welcoming back another member of the Council, who hae just 
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returned from exploring the eourcea of the Niger. I am eure we shall all listen 
with great interest to the paper Colonel Trotter is about to read to us. 

~ f t e r  the reading of the kper ,  the following discassion took place :- 
Captain HILLS: The experimenta made by Colonel Trotter on the method 

of finding the longitude by photography were extremely interesting, for the 
reason that i t  is the first time this hne been practically tried in the field. Per- 
eonally, I have tried a number of experiments a t  home, and convinced myself 
that a considerable amount of accuracy ;an be obtained ; but, of course, i t  ia different 
getting results when working leieurely a t  home, from getting them by actual 
practical work in the field. The advantages of the method for field work are, that 
the actual man who doee the work need not know very much about it, and work 
in the field is oomparatively easy, except, of course, M Colonel Trotter saye, tbat 
i t  often neoeesitatee staying up all night. .In this caw, Lieut. Tyler had no aotual 
experience of the work before going out. His sole instruction wae obtained in 
about one hour, and consequently the results are very interesting, M &owing 
what can be done under theee circumstances Aa regerda the accuracy, it  seems 
to be about equal to, or perhap rather superior to, what can be got from an occults- 
tion, with thii difference-that you can take theee photos any night, wherean the 
occultation would be limited to a certain number of nights in  a year. Even a t  
Greenwich they can only be taken on about twenty night8 in the pear; eo that, 
for determining longitude, the method of observing the oocultation of stam by the 
moon is not M good a method M the which dependa on photograph- 
ing the moon and etars near it, and measuring the position on the photographic 
plate. This is practicable on any night the moon is visible, and has the advantage 
that you can measure the plates afierwards a t  leisuro with a considerable amount 
of accuracy. At  the name time, it  has the disadvantage that the resulta are not 
available at  the time in the field. I tbink, perhaps, a method oould be devised 
by which they could be measured approximately in the field, but that is a question 
to be gone into. Practically, we have confined ouraelvee to trying what are the 
beat results to be got from Colonel Trotter's plates, eo far M they have been measured, 
and, though they are certainly not so good M the ones taken a t  home, they aeem 
to show that you can determine the longitude within an error of a mile, or some- 
thing under a minute of arc, by one single plate, which ie, I think, a very =titi 
factory reault. I t  is better than any other method that could be used, unleee, of 
course, you could carry an acoumte triangulation; but, next to that, it seems the 
best method. It ire somewhat unfortunate that no attempt WM made to take more 
than one photograph a t  each atation. Of course, what one really wants ia a good 
number taken a t  one particular apot, but still there is sufficient comparieon to get 
accuracy. I t  seeme to be a good practical method of getting absolute longitudes. 

The PBEBIDENT: Colonel Trotter has certainly given us a very interesting 
account of the country he has surveyed, forming a watelcparting between the 
rivers of the coast and the Niger. He h, au it  were, completed the etory of 
that great river, which has occupied and puzzled geographers for several thousand 
yeam, since the days when the Neeamones, mentioned by Herodotue, made that 
remarkable journey over the deserts of Africa, and correctly ascertained the direction 
in which the Niger flowed. If they had lived a little later, they would have 
won the Gold Medal of the Boy81 Geographical Society, but, having lived three 
thonsand years ago, they could not be rewarded in that way. They gave s 
perfectly correct idea, which WM accepted down to the time of Ptolemy ; but, as 
far as I can make out, the Arab geographers put ue wrong, turning the Niger into 
the Atlantic, where i t  remained on the mlrpe till the time of Queen Anna I 
think Deliale, the predecessor of D'Anville, wau the Brat man who ceased to make 
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the great river flow directly into the Atlantic. D'Anville and Rennell got the 
d i i t i o n  of the river right, and in 1830, Lander, our fimt (301d Medallist, diiovered 
its mouth. We have now listened to a very oharming and interesting account of 
the county where ita sources are met with. I am sure you will all wish me to 
return Colonel Trotter our hearty thank8 for his eroellent paper, snd for the interest- 
ing photographe, which we regret are so few, he ha8 shown M thii evening. 

I _ . - -  . 
0 , , T I -  - 

Sinple meridian alti- , 
tude, allowing for 
errorof psrdlk I 
Ditto 

Mean of 2, allowing 
for parallax 

Single meridian alti- 
I 
I 

tude, allowing for 
pmllax 

Mean of 3, ditto 11 56 8 Longitude of Free- 
town aanumed to be 
13" 14' W. 

Kawana 
Kamange 

Mean of 2, ditto 1 
Mean of F.R.cmd F.L. 

meridian altitudes 
Ditto 
Ditto I 

Katimbo 
Lengekoro 
Knndembaia 
Yerembo 

- ...- 

Ditto I 
Meanof 8 sextant and 

theodolite altitudes 
Alkallin 
Kilela ... 
Kruto ... 

Ditto 
Ditto 

Mean of 4 theodolite , 11 20 28.2 
nltitudee 

2 meridian altitudee, I 
F.R. and F.L. 

Meridian altitudes ; 
with sextant and 1 
with theodolite, al- I I 
lowing for error of 
parallax 

Mean of 3 meridian , 11 1 50 , Meridian distinoe 
altitudea 

I 

Kurubundo 

Porpor ... 
Burin ... 
Kamindu 

Ditto i 
~ e a n  of 2 meridi~n I I 

I 

9 7 20 1 meridian 1 1 
Tembi Kundn ... altitudes ! 

Mean of 4 meridinn 10 46 10 , Meridian dinbnee 
altitudes I / from Krnto assumed 

as above. 
Mean of 2, allowing 1 

for error of parallax I 

Mean of 3, allowing 10 47 0 Yeridinn distanoa 
for error of parallax / 1 from Tembi-Kunda 

I assumed to be 
I 10° 46' 40". 

Kiridngu ... Menn of 3 (F. R. aud I 
P.L.) I I 
- 

Dakolofe ... I 9 11 25 1 Ditto I 
No. IT.- OCTOBER, 1897.1 
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Name. t .  (N). 1 Remarks. 1 Long. (w.).( Remark& 
- - - , - -- -- - -- 
0 , , 1 3  0 , " - 1  

Songoin ... 9 45 10 1 meridian dtitndc 1 
I 

I with eextant 1 
Kalieri ... ... 9 518 0 ' Meen of 4 meridian , 

altitudes 
I 

Bibia ... ... 10 0 5 Meanofcimum-meri- , 
dian obimrvations by ' 

French snd English ' 
Jnnotion of rivers, 9 52 40 Cimnm - meridimn : i 

Kitn and Lo10 time of tramit cal- 
, culeted by mean of 

resulb 
Kita river, a t  9 56 0 Circum - meridian ; 

point 1500 , t ima as pre0Rli.g 1 
metree north 
of Lnkhata 

Wellia (Wnlia) 1 9 50 40 Cironm - meridian ; 1'2 35 ST 
time by observation I 

B J meridian dhtanoe 
from Freetown. an- 
snmed to be lSO 14' 

Positions jid by Ef.md Commieewn. 
Tembi Kunda . . . .. . Lat. 9 O  4' 55", circum-meridian observations of stars. 

Long. lo0 47' 0" 
Source of Faliko . . . Lat. 9" 19' 21'' ,, . ,- ,. 
Bambaiueya ... ... Lat. !lo 33' 12" ,, ,. ,. I *  

Baraba ... ... . .. Lat. 9O 46' 10" ,, 9, ,, a s  

Positions J%& by Major Grant, R. E. 
Xruto, long. 11' 15' 20" (moon culminating stars). 
Tembi Kunda lo0 46' 32" by transport of time from Kruto to Tembi Kunda and 

back. 

MEM~XANDUM ON, THE MAP.* 
The poaition of Bumban, where a route traverse was cornmenoed on the journey 

to Tembi Kuada, haa h e n  fixed on the map by taking the latitude as found by the . commission, and the longitude from Intelligence Division, War Office, map, NO. 
1118. Kruto has been fixed by the latitude found by the Commission (mean of four 
meridian altitudes), and the longitude obtained by Major h t ,  R.E., from moon 
culminating stars. The traverse between Bumban and Hruto was made with 
cornpaw, plane-table, anc! perambulator, and was checked by latitudes taken a t  each 
halting-place. The work thus done baa been adjusted between Bumbsn and Kruto, 
whioh were fixed M explained. 

The latitude of the British camp a t  Tembi Kunda waa found to be '3O 5' 20" N. 
from four meridian altitudea of two pain of stare. The French Commiwion fixed 
their camp, which was about a quarter of a mile south of the British camp, in 
90 4' 5 8  N. lat. from circum-meridian observations of stars. The Niger eource, 
which is situated, as regards latitude, between the two campa, bee been plotted an 
go 6' . The longitude obtained by Major Grant, R.E., by meridian diaknce from 
Kruto, M fixed by him, gives to Tembi Kunda a value of lo0 46' 32" W. The 
meridian distance obtained by the Britieh Commiseion from Kruto, assuming Major 

* Tho scale of the map has been reduced to one-half that of the original, publirhed 
by the Intelligence Department, War Office. The mast-line is taken from Admiralty 
Chart, No. 601. 
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Plates 1 and 2 have not been eo corrected, so it  is possible that they may 
uequire a small correction, which could be applied should it  be discovered that the 
moon's true place was observed on that night a t  any observatory. 

Plate 4 was not a very satisfactorg one, owing to the long interval (8 hours) 
-which elapned between the two sets of star exposures. I t  is impossible to believe , 

b t  the camem should have remained absolutely stable during such a length of 
maor, but, on the other hand, the measurements themaelves show that the amount 
Temieplacement, if any, did not e x d  s very few seconds of arc, a result highly 
latiWactory 8s exhibiting the stability of the instrument. 
T h a t  is also interesting to note that in thia plato there was an e m r  in the last 
p B r w p s u r q  which might have been due to r displacement of the camera or to 
scale tts of exposure having been wrongly recorded. This has had no effect on the 
three o h t h e  s b r  image in question bae been simply ignored in the computation, 
18' 20'. Sinfactory to see how readily such an error is detected when the plate 
redte. I n  trib. 

~ ~ ~ ~ ~ ~ ~ ; R E y  B ~ C L T S  or P a m o - ~ o ~ a r n m  PLAW. 

to be good, that now given 1% ~ p p r o ~ i m a t a  
to the true value. Place. L~II@~II& fro- 1 wdt"'- --* pnvluw O k  

Falaba hae been left in  the position p e n  ru I 1 m Intelligence Dlvieion, War 
Office, map, No. 1118; but if Kalied is now correctly plead in longitude. i t  will - .  
probably be neoeeaay to give Falaba a value a8 mwh At of the prceent position 
as Kalieri is east of the position given on Intelligence Division, Wsr Omae, map, 
No. 1118; as, although Falaba was not visited by the Commission, its position with 
reference to Berea Futambu, Kalieri, and Simitia appears to be very accurately 
given on the Intelligence Division map. 

In  working weetwards along the 10th p r d l e l  north latitude, distances were 
mwured with the perambulator. The longitude of the terminalpoint of thia section 
of the frontier on the left bank of the Kaha, near Yomaia, was obtained from a lunar 
photograph (Captain Hills' method), and the reeult agreee very closely with the 
survey work. The distances surveyed each day being short (from three to four 
milee), any great error in the perambulator measurements is improbable, and the 
results confirm the position of Kalieri as fixed above. 

Between the Kaba river abd Wellis, latitudes by circum-meridian obeemtions 
of stars were taken a t  the Kita-lolo junction, a t  the point above Lakhata where 
the boundary leaves the Kita, and rt Wellia. The perambulator broke down near 
the Kite-lolo junction, and could not be used again. Dietancea were afterwards 
obtained by pacing. For Wellia the latitude obtained by obwrvation haa been 
taken, and the mean of the longitudes obtained by Major Kenney in 1891, by time 
observations by the Cornmimion (meridian distance from Freetown), and from a 
photo-longitude plate, has bean adopted. Thi position aproee with the survey 
work, which has been adjusted between the Kaba river and Wellia thus fixed. 

The position of Kukuna haa been taken from Intelligence Division, War Office, 
map, No. 1118, and the route traverse has been adjusted between Weria and 
Kukuna Diatancea on this section were measured by pacing, a mean being taken 
of the result given by the Cornrnirrsionere and the three sappers. No observations 
were possible owing to the clouded state of the sky. 

I n  the Samu frontier, tho positions of Kimgba and the Mola river have been 
taken from the Intelligence Division map, and the survey work has been adjusted 
%between thew points. 

A report by Captain Hills, B.E., on the photo-longitude plates ia attached. For 
.the purposes of the map the results obtained from plates 4 and 5 have been used, 

2 0 2  
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The &use of the failure wea that it WM taken when the moon and stars were at  
a low altitude, and there appear8 to have been a coneiderable amount of mist or 
light cloud about. 

The best plate was No. 5, Wellin, and as an illustration of the amount of 
concordance to be expected in the measurements of a good plate, I give the reeult 
of plate 6 in detaii. 

The longitude of the place of o-bervation was deduced from the measurement 
of seven moon images on the plate. Working out the result sepretely for each 
moon image, we get the following :- 

- - -  ... - . - - - - -- - 
Name. 1 t (N.). Remrrb. ; Lao& (w.)./ Rsmukr 

.- . I -  - .  
0 I 0 0 ,  , # I  

Songoin ... 9 45 10 1 meridian altitude I 

I with eextant 
Kalieri ... .. . 9 58 0 Mean of 4 meridian 

I '. r 
altitudes 

Bibia ... ... 10 0 5 Mesnofcimum-meri- 
diauobrervatio~ by ' 1  the French and English ; ved 

Junction of rivers, 9 52 40 Ciroum - meridian ; ' 
Kita and Lolo I time of tmnrit oal- i 

culated by mean of ! .r the 
results es focal 

Moon. 1 Longftnds. I Mean. 

K i b  river, at 3 56 0 Circum - meridian ; 
point 1500 times ae preceding / 
metres north I 

of Lakhata 
Wellh (Wulia) I 9 50 40 ' C!ircum - moridian : ! 12 55 35 

The probable error of the meau being, therefore, ll" of arc, equal to about one- 
fifth of a mile. 

It must not, of course, bt, understood that it is claimed that the mean result is 
correct within this small limit, as there mny bc constant sources of error affecting 
a11 the moon images equally. 

I t  is difficult to my exactly what are the limits of error, but I think it is not 
u&ir to assume that tlie results are correct within 1' of am (equals 1 mile). 

I t  is unlucky that there was no opportunity of taking a series of plates a t  one 
station, the results of which could have been compered together, but it  must be 
readily admitted that in work of this class such an opportunity would rarely occur. 

The results of all the plates are given on the table annexed to this report. 
Plntee 4 and 5 have beon corrected for the errors of the moon's predicted place, 

the moon having been observed that nigllt at Greenwich. 

al on the 
.emente were 

, dimtione, by 

time by o h m t i o n  I .-,lently carried out, and 

- - -  laemely antiefactory ; one only was 
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Plates 1 and 2 have not been rm corrected, so i t  is possible that they may 
uequire a emall correction, which could be applied should it  be &covered that the 
moon's true place was obaerved on that night a t  any observatory. 

Plate 4 was not a very natiefactory one, owing to the long interval (8 hours) 
which elapned between the two sets of star exposuree. It is impossible to believe 
that the camera should have remained absolutely stable during such a length of 
time, but, on the other hand, the measurements themselves ebow that the amount 
of dinplacement, if any, did not exoeed a very few eeoonds of arc, a reeult highly 
aatishrotory as exhibiting the stability of the instrument. 

I t  is also interesting to note that in this plate there was an error in the last 
star exposure, which might have been due to a displacement of the camera or to 

. the time of exposure having been wrongly recorded. Thin has had no effect on the 
result, as the 6 t h  image in question has been simply ignored in the computation, 
%ut i t  is satisfactory to see how readily such an error is detected when the plate 
is measured. 

- 
I - I---. - . 

0 ,  

1895, Dec. 25 Bumban ... ... 11 54 W. 
1896, Feb. 3 Mossadugu ... 10 47 

Mar. 4 l i e n  . ... 11 16 
Mar. 29 Kaba river ... 11 56 
April 29 Wellia ... ... 12 34 

0 , ,# 

11 46 9 
10 56 48 
No good 
11 55 57 / 12 31 32 

A JOURNEY IN SOUTH-WESTERN PATAGONIA.' 

.IN t h e  antarctic summer 1895-96, I made a n  exploring expedition as 
leader of a p a r t y  of Swedish ecientific men t o  Tierra del  Fuego, 
prinoipally for t h e  sake of comparing its na tura l  features a n d  history 
with those of North Europe. A f t e r  my companione had  returned, I 
found a n  opportunity of cont inuing my explorations in a n  intereeting 
part of Southern Patagonia, with t h e  object primarily of finding t h e  
relations between t h e  deposits of glacial origin I h a d  diecovered t h e  
previous year  i n  T ie r ra  del  F u e g o  a n d  t h e  g r e a t  Patagonian gravel  
formati0n.t On thie  expedition I found an opportuni ty of exploring 
aome intereeting regions hi ther to unknown, a n d  of working o u t  some 
-coutributione to t h e  general physical geography of  t h e  territory, and  of 
those results t h e  following notes form a ehort account. 

Map, p. 464. This is a reproduction of the original &etch of Mr. N d d j i i l d ,  
with some additions from the latest Admiralty oherte. 

1 For the results of tl~ose reneamhes, and for the full account of the mientitlo 
. m l b  of the whole expedition, I mnst refer the render to a detailed work, which will 
. rhortly be published. A preliminary amount of the results of the voyage appeared in 
,Die Ocogscrphische Zeifschrijt, 1896. 
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I spent a considerable time in a region of great aotual intareet, as- 
being part of the territory presently disputed (through the boundary 
question) between Chile and the Argentine Republic. As may be- 
known, the treaties of 1891 and 1893 decide that the frontier shall 
follow LL the highest summits of the Cordilleras that form the watershed." 
This rather ambiguous wording of the provision has been interpreted 
by some of the dieputants as implying that the line shall follow the 
oontinental watershed in all parts where i t  ie to be found in the 
Cordillera range. Now, the mentioned territory ie interesting, because 
the watershed undoubtedly is to the east at  least of the real central 
Cordillera. 1 should be glad if m$ account of the structure of the 
Cordillera and of the orography of the country could be of any service 
for arriving a t  a better view of the question. 

The principal feature in the orography of South America, from Cape. 
Horn northwards, is the contrast between a high Paoific mountain chain 
and a wide Atlantic tableland. This circumstance causes the. different 
parta of the country to wear aspects that are very dfseimiisr, but 
nowhere does the contrast appear so strongly as in Tierra del Fuego, 
where the summits of the Cordillem, covered with perpetual snow, and 
very often aho by clouds, rain, and fog, can all be dearly seen from the 
dry Atlantic coast. Not quite so rapid, but still very wonderful, is the 
transition in Patagonia; and the region I here intend to desoribe,-lying 
between 50° and 52" south latitude, is in addition more interesting than 
any part of Tierra del Fuego, owing to  the peculiar charaoter given to 
parts of i t  by the presence of masses of basaltic rocks and lava conea in 
the east, and of great ioe-fields in the western valleys. 

To give an idea of the appearance of the country, we will begin 
by giving a profile of the continent a little north of 51" S. let. 
This part of the country can be divided into three regions of very 
differing character, to which we may add two others of wide extent in 
the south of the continent The whole country weet of 73" W. is 
occupied, both islanda and mainland, by the high snow-olad Cordilleree, 
deeply ilidented in all parts by numerous ohannels, sonnds, fiords, and 
river valleys. At the latitude in question, Peel inlet penetrates from the 
mouth of the Sarmiento channel about 20 miles inland. Of this region 
I know by ejght only a part of the channel just mentioned, where the 
rocks are generally granitic, and the most easterly part, on the inner 
side of the oentral portion, which is here built up of metamorphio slate. 
However, there exist besides, as ahown by the boulders brought down 

' by the glaciers, porphyritic rocks to a considerable extent. 
This state of t h i n e  is a general one in the whole southern Cordillera- 

on the western islands massive rooks, in the central continental Cor- 
dillera slate. The laet named is probably the same as is broken off in 
52" 10' 8. in the Sarmiento peninsula by Union sound, north of which 
no break is known in those regions. Of the interesting topography of' 



A JOURNEY IN SOUTH-WESTERN PATAQONIA. 403 

the oountry eant of thia chain, the ~coompcmying sketoh-map will give 
mme idea. 

The westernmoet point I reaahed was in 50" 50' S., 73" 10'W. To the 
north and to the aouth, as we atand here, there ie a wild range of hille 
with petak~ upwarda of 6000 feet in height, while before ne ia a low paes 
with an extensive iae-eheet, whenoe a bi i  glaaier deaoenda into the 
valley, where i t  had in former timea a greet extent, aa seen from the 
eonatohe~ on the mountain alopea. The valley ia now filled up with 
the waters of a large mountain lake, with numerone " ioebergs," broken 
off from the glecier above, floating about on ita aurfaoe. The whole 

VfEW FBOX THE WIBTkUN PATAOOlIlAN OHANNBL8. 

panorama pwsented by the lake and the high mounteina murounding it. 
by the glaaier with ita high lofty nunatake," and ita eurfaae oleft and 
distorted in a way rarely wen exoept in arctio regione, and by the 
wonderfd Mount Payne in the math, ia one not easily forgotten.' 

The direotion of the lake aeta towerde a narrow gorge in the n t h -  
eaet. From thia point there opens before us, in an eeat-north-eaaterly 
direction, a valley about a mile in width, and shut in by ateep rangw, 
roughly apeeking 4000 feet in height, and clad on the lower alopea witb 
d e w  foreeta of the antarotio beeoh. The bottom of the valley ie almost 
flat, and through it flowa the oglet of the lake, a broad river which I 

Thia lake I propoed to name Lnke Dicksoo, in honour of Baron Dickeon 
whn defrayed the major part of the expenwe. of thin a0 of no many other Swedisl, 
expeditions. 
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have called the river (Bio) Payne, ita ooum displaying those strange 
meandering windinge that are eo characteristic of these regions. After 

'covering a di~tanoe of not quite 7 miles, we reach another mountain 
lake, the whole width of the valley forming a deep water-filled depres- 
sion about 3 milea in length. To get over these 10 milea on horseback 
wee for us a hard three b y e '  taek. Sometimes we had to penetrate 
dense forests of shrubs, sometimes to traveree swamps where every 
moment our horsee threatened to stick feet; while, if we tried to find 
our way on the hillsides higher up, we had to encounter the d e w  forest, 
and every now and then deep gorges with mountain rivulets hemmed 
in by steep, often perpendicular walls, and overgrown by an almost 
impenetrable vegetation. 

The northern range is formed by slate, younger (probably Mmmio), 
and less metamorphic than in the inner Cordillera. I t  extend6 as a 
oont'inuone range, only sparsely broken by deep valleys, for more than 
30 miles in a westerly dict ion.  This range, the Baguales mountains, 
I shall deaoribe below. On the south side of the valley there is the  
wild,ourious Payne mountain maw. This mountain forms a steep, pointed 
pyramidal peak, more,than 6000 feet in height, and covered in many 
parta with glaciers and snow. This peak is surrounded on three sides 
by a ring of lofty rectangular peaks with rounded summits, but with 
quite perpendicular walls rieing to a height of thousands of feet. The 
rift between 'them,and the central peak is filled with ice. As the  
river could not be p e s d  on horseback at  that time of the year, and 
we had no boat at  our dbposel, i t  became impossible to reach the mountain 
and explore ita composition, but it looks unmbtakably like an extinot 
voloano. Be this, however, for other reasons, is rather doubtful, we 
a n  only state with certainty that i t  is not built up of the slatee of 
the inner Cordilleras. . 

From the east end of the lake mentioned above the river Payne 
continues in e eoutherly direction, forming almost a right angle with 
its former oonree. The country i t  now flows through is wide and open, 
aomparatively level, but declining gradually towards the east. The 
formation of the ground ia of Mesozoic slate, but this ie rarely visible, 
since i t  is covered by low, irregular, often sharply outlined hills, 
sprinkled in many cases with large stones, that elmewhere occur but 
rarely except among the mountaim. No doubt those hille are the 
bottom, or perhaps the terminal, moraines left by the .ioe at  a time of 
greater extent. In this territory we find two or three by no meana 
inconsiderable lakes, and on reaching the southern border another one 
still larger, Lake Sarmiento. This lake consists of two parts-the 
proper lake in the lowland, covering ap area of about 26 square miles ; 
and its continuation to the west, a narrow channel with walla that 
show evident trams of ice-action, a typioal fiord of the age when the 
Atlantic extended almost to the eastern slopes of the Codilleras. Farther 



to the west there are other lakea, true mountain lakes similar ta Lake 
Dickmn, and still fnrther in we come upon the remains of the extensive 
ice-sheet that on- covered the whole temtory. 

On the muth aide of Lake Sarmiento there rime, to a height of more 
than 3500 feet, a mountain that can be considered typical of a large 
number of others in the zone of transition between the Cordillera and 
the Pampa. At their foot I found alate, probably Mesozoic, highly 
contorted, and showing a strong oleavage; higher up, Tertiary rocks with 
only a alight dip. The c l d y  marked stratification sometimes gives 

them a very peculiar shape, the, in part, almost perpendicular walls 
being separated by slopes OF less inclination. But true table mountains 
of greeter extent never occur, and mostly the mountain0 have rounded, 
weathered forms, exoept where volcanio rooks form the upper layera 
Of thia the moet etriking example ia the range called the Baguales 
mountsine, north-emt of the Payne valley. There the soft Tertiary 
rocke have been protected by an immense sheet of baaalt, rrnd oon- 
sequently there is a kind of penineula here, jutting out from the 
Cordillera 30 milee into the lowlands. The influence of emion hae 
caneed the baaalt to eseume the most wonderful forms, appearing aome- 
timee ae regular pyramids towering out from a broad baae, sometimes am 
solitary pillar0 or high walls, omionally occurring with comparatively 
low country all around. 

South from Lake Sarmiento and the firat-mentioned mountain occurs 
another lake, called in Spanish Lago Maravilla ("the marvellous lake "), 
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the largest in that great lake system. The exeot aree oould not be 
aecerteined, es I have only explored the eastern pert, but will probably 
be about 70 square miles. It is surrounded by mountains exmpt in t h e  

, eaetern oorner, where an extensive lowland begins, sometimes swampy 
or oovered with small lagoons, sometimes overgrown with rich gram. 
Through this tract of land a broad river rum, formed by the convergence 
of three streams descending from the Bagnalee mountains. Moat 
intereating is the eaaterly one, the river Viecachea I t  Bows first east, 
then south, and after approaching the eourm of the Coyle river within a 
distance of only a few miles, it bends west at a distance of 30 miles from 

XOVNT PAYNE AND LAKE SARSIIENTO. 

Lake Maravilla. Ite whole course is through level country, the soil con- 
sisting of slightly stratified eandy clay in which pebbles are embedded. 

There exiaia, without doubt, a marked difference between the natural 
features to the east end the west of the Viscachas river, but a t  the 
same time there is a transition from one to another. Some low hills 
east of the river may be coneidered deposite left still after the erosion 
of the Baguales and other mountains of the intermediate zone, but they 
are surrounded by land similar in natural features to the Patagonian 
type, and that, as we proceed eastwards, soon becomes paramount. There . 

are still sharply defined heights formed of horizontal Tertiary sandstones 
and conglomerates-the highest point of the so-called Latorre mountaine 
(" Punta Alta ") is about 3000 feet ; but they are all table mountains, 
with steep slopes to the west, but a very gradual descent towards the 
Atlantic. The rivem and their valleys are Patagonian in their 
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oharacter, sometimes runniug through real caGona with perpendicular 
walla more than 200 feet high. Moreover, not very far to the eaet the 
Patagonian pampa proper begins, its gravel-covered surfaoe atretching 
for hundreds of milee. Nowhere ie a eingle tree to be seen, and only in 
the valleya does a low bueh now and then occur of a epeciea of verbena, 
called the "bleoh bueh," and having small fleshy leaves and white 
strong-smelling flowere. Only in the western part are there any lakes, 
but, ae it seeme, they are ahallow and alwaye without outlet' 

The large rivere mentioned above, as well ae the river Payne, all flow 
into the lake Maravilla, which itcrelf has en egreea to the Pacific in Laet 
Hope inlet. The connection between the outlet of the lake and a big 

W U E B Y  PBW BAGUALBB MOUNTAINB. 

river that flows out into the laat-named inlet haa certainly not yet been 
ooncluaively ahown, but it does not seem to be in the alighteat degree- 
doubtful that euch connection exiete, sa no other river of that size oould 
e d t  in the small territory south of a line between the lake and the nearest 
section of the western channele, where it could otherwiae find an outlet. 

South of the lake down towards Laet Hope inlet and Dieappointment 
by, we find low land and mountains of the intermediate type. The 

b i n  the weetern,mountainoue+, intermediate zone lagoone ooour on tbe lowland* 
whioh am without outlet, and nometimen even oontnin sslt water. But it ie v e q  
d o a s  that a deep fresh-weter mountain lake, enoh en Lake Barmiento, should be 
without visible outlet, unlenn euoh outlet ehould prove to exbt in the smell eeotion not 
riaited by me. Tbie, however, doe8 not neem very probable. 
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bay 1 . d  named, the only known part of the western channele (exoept 
the Straits of Magellan) that penetrates into a region that certainly 
does not belong to the Cordillcra proper, in situated in a latitude me- 
spnding to that of the valley of the river Gallegoe. Thin valley k 
bounded on the north by the high Latorre range. To the eest it is 
narrow, the hills that wall it in being lower. At 71° west ita width ie 
about 6 miles, but from 7 1 20' west it widens to a broad open plain that 
may be said to continue all the way to Dieappointment bay, though 
some parta are rather high and hilly. The boundary between country 
with Patagonian charactera and that with intermediate crosses the river 
at  a longitude of about 71' 45' west, and froni there takes a north-west 

TERTIARY HILL WITB BABALTIO 00NES. 

direction until i t  reaches 61' 30' south. West of this line moet of the 
country, except the swamps, is covered with forest, the lakea are deeper, 
and the hille roundod, not table-shaped. 

The southern limit of the Gallegos valley is a tableland 600 to 800 
feet high, sometimes barren, but moetly grass-covered. Here also, in  the 
neigbbourhood of the large depressions occupied by the muddy brackish 
water of the "White lake" (Lagunta Blanca), and from these eastwards 
to the straita, we find the ourions, steep, lofty hills composed of bonlder- 
clay, which I observed fiwt in Tierra del Fnego, and whioh are so 
oharacteristio of the formerly glaciated territory in thie region. 

The above descriptions we may sum up as follows : There exieta, in 
the space of only 50 miles, a radical difference between the high enow- 
covered Cordillera, consisting of folded metamorphic schiuts, and the 
dry pampa tableland of Tertiary or recent age. But between thoee two 
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regions there extends a broad zone of transition, with mountains mme- 
timea almost aa high aa the higher pe& of the Cordillenre, and formed 
partly of younger contorted slates, partly of horizontal or slightly 
inolined Tertiary rocks, eruptive or sedimentary. These mountains, on 
the one hand, topographioally form a direct continuation of the 
Cordillera, and on the other are separated by vallers that mmetimes 
form extensive lowlands of a oharacter reeembling that of Patagonia, and 
oontain riven whioh mostly run to the Pacific. 

As regarb the origin of this &ate of things, which makes i t  almoat 
impoesible to put down on a ohart any boundary-line between the 
upampa" and the Cordillera, if we are to give to the latter a purely 
topographioal definition-it seems that the isolated mountains, even the 
d u a l  pampa hills such aa 1;atorre mountains, were once joined to the 
oentral Cordillera. E v e n  flowing from thia to the eaat afterwards out 
out vallep, that were oonsiderably widened by the aotion of great 
glaoiers extending far outeide the mountain@. Suoh waa the origin: of 
Disappointment bay and also of the great lakes that are limited in the 
east by morainic material. 

Of the riven flowing out into the Paoific, some extend far eastward 
from the central Cordillera right to the boundary of the Patagonian 
pnmpa proper, but they do not seem to penetrate this. The largest of 
them all come from mountains conneoted with the Cordilleras. 

The aotuel boundaries between the different zones, even when 
markd by orographioal features, are mostly due to climatological 
circumstances, especially the rainfall. The zone of transition between 
the wet, cloudy  ord dill era and the always dry pampa ia very narrow, 
and almost coinoidea with the intermediate zone described above, where 
isolated mountains occur, rounded or ragged, but not table-shaped. 

Five yean ago no single white man was living in the territory in 
question, except perhaps, in summer-time, some few ostrioh or lion 
hunters, but now that is all altered. Nobody haa tried, it is true, aa 
yet to'ntilize the forests, here on the landside consisting of Fagus 
adarctica, or the coal and minerals, traces of which have in some parts 
been met with, but the open land is now largely ompied. A great 
part of the territory, however, cannot be made of praotical use; the 
higher tableland is almost barren, the dopes and the hilly land in the 
west are often overgrown with e very annoying plant, a priokly species 
of an Azorella, forming rounded hemispherical tussocks. Sometimes 
the ground  it^ swampy, and on the open pampa the vegetation is mostly 
very poor. But, on the other hand, there is gruss in many parts, i t  being, 
especially in the river valleys, of a very rich and soft quality ; indeed, 
comparatively speaking, the greatest part of the country is covered with 
graes, not very luxuriant in places, but forming an excellent pasturage 
for sheep. The uniform climate, too, is very well adapted for sheep, and 
so sheep-farming has been the principal branch of industry, cattle and 
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horses, however, being also eometimes kept. The coasts of the Straits 
of Magellan and of the Atlantic have long been occupied, but jnet lately 
many eettlers have taken up their quartere in the Gallegos valley and 
in the region between Laet Hope inlet and the lakea right away towards 
the dry Patagonian pampa. Until recently land could be got very 
cheaply, and there is still a lot of good camp " unoccupied, but that 
state of things will not last long. Moat of the eettlere are English- 
speaking people, hailing from England, Sootland, the Falkland islands, 
or Australia. The wool is brought down to Punta Arenae, Port Gallegos. 
or to Last Hope Inlet, where there is a kind of harbour, to which 
steamers oome from Punta Arenae twioe or thrice in the year to bring 
the provieiolls neceaaary for the immediate future. 

Meanwhile the original inhabitante of the country, the Patagonian 
or Tehuelche Indians, are being rapidly driven back towarb the nn- 
inhabitable central temtory. I t  is long since the time when they were 
described as a race of giants, but undoubtedly they are extremely hand- 
mme, tall fellows, a really fine people. Those still surviving are all 
civilized, and thew is not the slight& danger for the traveller in 
aesooiating with them. They often poeeess fine troops of horses; mme 
of them also own oattle. Many speak Spanish, and once or trpjoe a year 
they go down to Punta Arenas or to Gallegos to exohange their guanaco 
mantles and oetrich festhera for different kinds of proviaiom and imple- 
ments. But the number of guanacos is diminishing day by day, the land 
ie being absorbed and the Indians impoverished by the white traders; 
they are getting mixed with the whites, and eo the day cannot be far off 
when the laat Patagonian in the old mnae shall have ceased to exist. 

A BRITISH PROTECTORATE IN AFRICA.* 
SIR HARRY JOHNSTON'S new book stands on a distinctly higher level 
than the great majority of boob on Africa which have appeared within 
the past few years. It ia not of mere peeeing interest, but ia likely to 
long remain the standard authority on the country with which i t  deals, 
indiepensable to a11 students of the modern development of the Dark 
Continent. The unusual opportunities for observation eupplied by a 
eeven years' official oonnection with British Central Africa, added to 
the author's well-known qualifications aa an acute and careful obmrver, 
leave little room for doubt that the work preeenta a just and compre- 
hensive view of one of the most promising recent additions to the 
British Empire, while the abundant and admirable illustrations, many 
of them from Sir Harry Johnston'r~ own drawings, would suffioe in 
themselves to give a vivid idea of the nature of the oountry desoriw. 

* ' Britiel~ Central Africa: nn Attempt to give Some Account of a Portion of tile 
Territories under British Influence north of tho Znmbeei.' By Sir Harry H. John- 
ston, x.0.u. Maps and Illuetra~ionli. London : Methuen. 1397. 
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The author does not, however, rely solely upon the illustrations to 
aonvey a general impreesion of the aspeot of the country, but in the 
opening chapter draws upon his powers of description to further 
contribute to the errme reeult. With the artist's eye for the pictu- 
weque, and a keen appreoiation of nature in all ita varied aepects, 
he -mpli&ea hie task with signal euocees, deaoribing in felioitons 
Ian-e a aeriee of striking ecenee-from the placid river of the 
lowlands, with ita grassy ialete and fringe of palms and papyrus, to 
the forest gloom of the mountain s l o p ,  thmugh which I4fIit the 
a r i ~ n - w i n g e d  turaooa, the lovely genii of the African foreet ; " or the 

Jack-and-the-banstalk country," reached by aecending the wall-like 
of the higher mountains, where, on the 0001 and bracing plateaux, 

46deylight is one long inexhaustible joy of living!' Here, aa in the 
chapter speoially devoted to botany, Sir H a w  Johnston has much 
to say of the beauty of the flowem, eepecially on-the higher grounde. 
Flowering planta and trma are either muoh more abundant,.or, owing 
to the leee dense vegetation, much more apparent than in West Afri* 
and there ia a pretty constant succteasion throughout dl the twelve 
month. For this' part of Afrioa, the statement that mnging birds, 
sweetemelling flowere, and gorgeous dieplays of bloom are not oharac- 
terietio of the tropics, doee not hold good. Soenea l e a  pleasing, but 
needed to complete the true piotnre of British Central Afrioa as i t  now 
is, are those in which the death-bed of the fever-atrioken gold-prospector, 
or the, horrors of savage war, are portrayed with dramatic vividnem. 

A clear amount of the phyeioal geography of the Protectorate, 
ilIu&ated by useful mepa, mupies the m n d  ohapter, while the next 
two are devoted to a oonoise eke* of the history of the oountry, both 
'before and ainoe the establishment of British rule, ample recognition 
'being given to the work of all who contributed, by their patient struggle , 

with greet diffioulties, to lay the foundation of existing prosperity. The 
mission question ia one on whioh such conflioting opinions are expreeaed, 
that it is of muoh value to have the ooncluaions of so impartial an 
-&server aa Sir Harry Johnston stated in a chapter devoted to the 
subject. After some graphio and sympathetio sketohes of the life and 
work of the mieeionariea as observed during frequent intermume with 
them, he concludes by asking, "Who orn say, with these feots before 
them, with the present condition of the nativea in South Afrioa to mn- 
sider, with the gradual oivilization of Western Africa, that mimionary 
work has been a failure, or anything but a euocees, in the Dark 
C'ontinent ? " 

Limits of spaoe forbid the mention of all the varied contenta of the 
volume. Repeated reference is of courhe made to malarial fever, 
espeoially the deadly ' I  black-water " variety, whioh the author considers 
the only serious drawbaok,to British Central Africa as a field of enter- 
grim for trader or planter. Could this demon be oonjured, the 
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prosperity of t h e  count ry  wad, h e  thinks, be almost unbounded  
There  a r e  some useful h i n t s  on  outfit, whioh, while  agreeing generally 
with t h e  p r e o t i o ~  dictated by experienoe i n  I n d i a  a n d  other h o t  
countries, differ i n  some points i n  aocordanoe with t h e  special require- 
m e n b  of the climate. It wil l  be new to m a n y  to learn t h a t  "people 
suffer m u c h  more from cold i n  Bri t ish Central  Africa than ' they  d o  from 
heat." T h e  chapter  o n  botany, above alluded to, is followed by an 
equal ly valuable one on  zoology. T h e  concluding chapter6 on t h e  
natives of t h e  Protectorate a n d  t h e i r  languages ehow muoh original 
researob, e n d  describe ful lp  both t h e  physical oharactera and t h e  mental  
a n d  moral traits of t h e  various tribee. In the last chapter  a n  a t t e m p t  
ie made to trace t h e  m a i n  l ines  of t h e  Bantu  d i s p e r a l  from t h e  s i t e  
w h e w  the i r  languages were first developed, placed b y  t h e  a u t h o r  n e a r  
t h e  meeting-point of t h e  Niger, Shsri,  a n d  Congo basine. 

THE PHLEGREAN FIELDS.. 
By R. T. Q ~ T H E R ,  MA., Magdslen College, Oxford. 

I was elected to the Oxford University Geographical Studentship for 1895-6 on 
March 14, 1896, for the purpose of enabling me to carry out certain inveetigatione 
on the physiographical features of the Phlegraeen Fields, near Naples. 

The object8 proposed for research were-- 
1. The computation of the total quantity of matter erupted by each volcano 

and by all collectively, ae an indication of the volcanic activity of the region. . 
Owing to the ruined condition of many of the older craters, I have been met 

with many preliminary difficulties. I have, therefore, devoted myself chiefly to 
the enumeration of the more or lees recognizable craters and to their relationship.. 

2. The examination of the valleys on the slopes of certain of the older craterp, 
with the ultimate intention of collecting material from which i t  might be poeeible,. 
a t  some future time, to arrive a t  a conclusion respecting the relative ages of thorn 
crater-slopes, and of the volcanoes themselves. 

A apecia1 study of the region wae made during the Easter Vacation, 1895, at 
the Royal Geographical Society's library. I left England in order to commence 
work on the second of these objecta on June 28. While engaged in the examina- 
tion of the valley beds, I lived a t  a small Osteria between the monastery of 
Camaldoli and the village of Nazaret. I had intended to reside a t  the monastery 
itself, but the monks refused their hospitality for more than a single night to one 
who could not pretend that he had lost his way in the woo&. My work wae 
chiefly on the eroeion curve8 of valleyr, and in plotting out their watersheds on a 
map. I returned to England after the end of the first week in September, and 
went out to Naples during the ensuing Cbristmas vacation, from December 12 
until January 21. I resided a t  Naples, and made me of the Cumana railway for 
reaching the more distant volcanoes. 

I t  ie with great pleasure that I take this opportunity of recording my deep. 
sense of gratitude to the British Consul a t  Naplee, Mr. E. Neville-Rolfe, to the 
monks a t  Camaldoli, and to the officers of the Stazione Zoologica, for the personal 
kindness they have severally extended to me on various occasions. 

The Royal Geographical Society has still further helped me with the loan of a 
surveyor's level and of an Amsler's planimeter. 

* For General Map (So. l), nee p. 461. 



I.-THE VOLCANOES. 

The Phlegraesn melds constitute but a small part of an immense area of 
volanic depoeite which cover all the lower stretches of country between Rocca- 
mon5a and the Sorrentine peninsula, and which extend far up the weatern valleys 
of the Apennines to a distance of some 30 milea from the mast. On the east and 
muth them volcanio deposits are bounded by the Tertiary limestone of the 
Apennines and the Sorrentine chain of hilla. To the west they oontinue for an 
unknown distance below the depths of the Tyrrhenian basin of the Mediterranean. 
The submarine volcanic deposit8 cannot be of leee extent than thone which are 
now mbe8ria1, for even at Capri beds of considerable thicknew have been 
measured. Indeed, it does not &em improbable that the nubmarine depoeits of the 
bay of Naples join those of Ventotiene and the Ponza islande, and they probably 
extend much further. 

In the vicinity of Naples, neither the tunnela that eanitary or railway engineers 
have driven through the hills, nor the deepest well ehafts that have been sunk, 
have penetrated to the bottom of thew deposits, or have reached any stratum of 
rook that is not of a volcanic origia The well at Ponticelli waa carried down 
180.6 metre, through varying strata of volcanic d d h ,  without reaching any 
other rock. 

The conclusion to be drawn ie, that for such a thickneea of volcanic rock to 
have been accumulated, the volcanic 6res must have been alight for a very long 
period of time, yielding the rnergy which has lifted so much matter up from 
below sod scrrttered it brcwdceet over the surface. The original volcanoes which 
laid the foundations of this traot of country must have keen buried over and over 
again by the d&a vomited by other vents, which have in their turn been 
obliterated by the vast pilbe of mhee and lava ejected by more recent volcanoee. 

Were thin all, the iuterpretation of the more recent history of the region would 
be an easy matter. But the older volcanoer, in addition to suffering eepulture., have 
as oftan been partially destroyed, either by their successore or by denudation by 
sea or rain. By denudation, the substance of many volcrnio heap haa been dis- 
tributed over adjoining areas, and han onen contributed to the effacement by burial 
of adjoining volcanic structures. 

The denudation of material from one volcano and its redispoeition on or around 
another, the formation of new volc81~oes, the burial of old onee, have gone on 
uninterruptadly, and have produced the phpiogrephiolrl sspect of the country aa 
we know it at the present day. 

Some geologieta tell ua that most of the vaat deposits of tufa which are so 
prominent a feature in the region, owe their preeent wide distribution to the action 
of eta-water, and that salt wavw carried them to the vallejs in the Apennines. 
Other geologish would hare ue believe that such a view ia M unnecessary ss it is 
abeurd, and that the tufa deposits fell cur duet and ashes from the air, and were 
somewhat compacted by rain-water. Others, again, would invoke the former 
existence of volcanic venb situated far from t.he areas where they occur today. 
At the present day all the volcanic vents which can be indubitably recognized aa 
wch are within some 61 miles or tho coast-line between Pemviua and Cum= 

The area under consideration may therefore be very naturally divided into two 
regions-the region of the volcanoee, and the region of the volcanic plaine. 

Thefirat region, of volcanoes, may be defined as that i s  which the actual volcanio 
vents are situated. I t  is characterized by its uneven nature, its burnt soils, its 
crater-like hills and hollowq volcanic ridges, and trachytic rocks. 

No. IT.- OCTCBEB, 1897.1 2 E 
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The second ngrngron, of volcanic plaim, ia that which contains no volcanii vents, 
but its rooks and soil are composed of volcanic ddbriu ejected or denuded away from 
the first region and spresd over the second region by water or other agency. I t  is 
characterized by its level stretchee of volcanic soil, ueually of the most fertile Kid. 

Thie division is one which haa long been recognized by the inbabi inb  of the 
Neapolitan provinces, who speak of the second flat region of fertile plains M the 
Campagna Felice, and of the first re the Campi Flegrcci. 

The Oampi Phlegrmi, or "Burning Fielda," then, owe their character to the 
fact that within their confinen the topographical features are chiefly the result of 
the emmblage of a number of cratere of volcanic disturbance grouped in close 
proximity to' one another. This region of volcanic vents extends over about 50 
& w e  miles, the greater part of which lie within a rectangle measuring 12 miles 
from eaet to weet, 6)'from north to south. On the south the land runs out into two 
promontoriee, which limit the east and wmt aids of the bay oT Pouuoli. On the 
east ie the Posilipo Wge, terminating in the islsnd of Nieida; on the west is the 
Baia-Emno promontory, extending out towards the S a n d s  of Procida and I s c h i  

TOPOQ~APEICAL F u m s e s  DUE TO VOLCANIO Ammxi. 
Leaving a i d e  all consideration of the more extensive movementa of eubnidence 

and upheaval, which probably affected mora or iega of the entire region of the. 
Yhlegrseoa Fields, volcanic activity, as far as it  ha8 been the muee of the chief 
topographical featureg h~ manifested i t a d  locally by the ejection of rock from 
definite vente in  one of two ways. 

1. By the elow outwelling of fluid materials from the vent, reeulting in the 
formation of lava streams, as near the Solfatare ; or of heape of lava, as in the crater 
of Astroni, according re the inclination of the surface of the ground was more or 
lese inclined, and the lava more or lees fluid (nee p. 434). 

2. By the rapid explosive diecharge of matter from below, generdly with the 
effect of enlarging the aperture of the vent, and of t h w  forming a volcanb 
'f crater" surrounded by a circular heap of oest-up de'bris, scorise, lapilli, etc, of 
greater or smaller didmeter according to the violence of the exploeion. 

The first process is usually only a burying one, the second as often destroys 
near objects by the force of the explosions. Within the memory of man all 
volcanic action has been subrerial, but many vulcanologista eeem to think that 
Borne of the older eruptions have been submarine. The topographical featurea 
which have resulted from one or other of the above-mentioned manifestations of 
volcanic activity have taken the form of circular depreeaions in the ground (Fondi 
di Bsia), conical heape of ashes (Monte Nuovo), or of tufa (Campiglione) with 
crater-hollows in their summib, eegmenb of t u b  (Capo Mimno), ridgee of tufa 
(Posilipo), and others. 

The object of the preeent paper is to show how far the chief topographical 
features of the Phlegsaesn Fielda can be shown to be capable of explanation as 
portions of volcanic craters or of their ring walle, and toendeavour to define and 
localiae the volcanoes of which they are supposed to have formed a part. 

Before proceeding to a detailed description of those topographical features of the 
Phlegraean Fields which may be explained as having once formed part of volcanic 
cratere, it is necessary to state that the interpretation of the word "orater," which is 
adopted here, is that it  is typically a circular cupshaped excavation in the ground 
cawed by a volcaoic explosion, and is usually surrounded by a circular ring wall of 
debris thrown out by that explosion. 
. The only eure means of identifying such a crater is afforded by a knowledge of 

the geological structure of its walle and of the ground beneath it. I n  many enam, 
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as, for example, on the aea-bottom or on the ~urfaee of the moon, it is impossible or 
impracticable to obtain information conaerning geological strncture, and we are then 
compelled to m r t  to the configuration of the supposed crater and ite walle. 

In the description of volcanic cratere and cones, the inner and outer slopes may 
be oonveniently deeignated by the terms m t c r ~ l o p c s  and conps lop  respectively. 
A crater ring-wall will be limited by crater-slopei interiorly, and by cone-slopes 
exteriorly. 

In the preeent paper, the following coneiderations have been found useful ae 
indicatiom of volcanio craters and of their position :- 

1. If a hill is wnvex towards one aide and concave towards the other, it is 
asmmed that the crater which it formerly surrounded was situated on the ooncave 
side, and that the radius of the crater at any level is indicated by the radius of the 
aro formed by the horkontal projection of the horizontal curve of the crater-dope 
a t  the same level 

2. A further indication of position is afforded by the fact that in almoet every 
cam the natural crater-dope is much steeper than the corresponding oone-slope. 

3. If aro-shaped hilla be so situated that a curve approaching a circle can be 
drswn so M to paw along all their r i d g ~ ,  it is an indication that the hills are porb 
of one and the eame crater wall. 

4. In the Phlegman Fields there is nothing more common than to find volcanic 
conen denuded on the aide facing the eea (Niiida, Capo Mhno). I t  in therefore 
probable that the lsst vestiges of a volcanic crater ring will be on the land side. 

5. When one volcanic ridge intereects another, the one which ends in the 
circumference of the other is likely to be the older. 

6. Ceteris paribus, greater incompletenees, gentler elopes, more conepicuous 
marks of erosion and denudation are indications of greater age. 

The volcanic hills of the Phlegraean Fields are grouped along a crescentic area 
of which the horns are turned to the south more or lees symmetrically on either 
side cf the old Roman road running north from Poaeuoli to Cepue, now known as 
the Via di Campma The two horns of the creacent coincide with the two head- 
lands of Nisida end Capo Mineno at the eastern and western libnib of the bay of 
Pozzuoli, the town of Poezuoli being situated near the centre of figure of the 
creaoent. 

As will appear in the sequel, tho conceptclon,of diitribution over a orewentic 
area is a uaeful one, because the more recent volcenoee are arranged along the inner 
border, the outer border being ownpied by the wrecks of older onea 

The following grouping of the chief  volcanic hills and craters ie n m e d y  
quite arbitrary, but it seems convenient to adopt some claeeifioation. Formations 
considered to be parb of craters of demonstrable position u e  n m n M  with Arabio 
numerals. 'Formations of volcanic origin of which the craters cannot be recognized 
are indiaated by letters. 

1. Capo Mieeno. 
.2, Porto Mieeno. 
3. Becoli. 
4 and 5. Fondi di Baia 

a . 6 .  Xi. 
(a) Monk, Balvatichi. 

. - , , .,.. : (b) Monte, di Yrocido. 
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11.-Av~sms Gsonp. (Map 11.) 
7. Monte Nuovo. 
8. Lago d9Averno. 
9. Monte Grille, Monte Rosso. 
10. Cuma. 

111. 
11. Campiglione. 

La Stacza 
(c) Monte RusceUo. 
(d)  Monte Sen Beverino. 

12. Montagna Spaccata 

13. Crabre di Campana. 
14. 8olfatPra. 
15. Astroni. 
16. Archiagnano. 
17. Cigliano. 

(6)  Pacific0 ridge. 
(f) Astroni-Cigliano ridge. 
(g) Crisci mound. 

18. Quarto. 
19. Piintua. 
20. Soccavo. 

21. Naples. . 
22. Chiaja. 
23. Fuorigrotta. 
24. Ban Strato. 
25. Santa Teresa. 
26. h i d a .  

I. Capo di  Mimo. 
The moat southerly point of the Phlegreaan Fields is marked by the wnapicnoun 

square-topped hill of Mineno, which WPB shown to poseese the geological structure 
of a volcanio crater by &rope in 1825 (15, p. 436). The existing peak (Fig. 1) 
is the north wall of a crater, the southern wall of which has been washed away by 
marine erosion. The eastern and western walls, although much dennded, are indi- 
cated by the spurs from the north wall, whioh carry the lighthouse and the old 
ruined watch-tower respectively. Their cliffs fall precipitously to the sea, a feature 
common to all the more exposed headlands of this coast. The section of the east 
crater-wall exposed exhibits the turtle-back structure,so characteristic of volcanic 
ash-cones. 

2. Porto di  Miseno. 
To the north of Capo Mieeno lies the harbour of Miseno (Fig. 2), a basin some- 

what constricted in the middle, of figure-of-8 shape, which opens widely to the rea 
between the Punta Terone end the Punta di Pennata. Separating the inner part 
from a shallow lagoon, the Mare Morto, is a sandy beach which is continued all 
round the land side except on the north, where it  passes into the cliffs formed by 
the volcanic cone of Bacoli. The depth of the inner harbour gradually increeees 
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towards the outer b d i .  On the other hand, the oute; p.rt of the harbour Ie for 
the mmt pert e n c l d  by eteep, rocky cWs, and i t  ie deepeat in the middle, 
beaming shallower to& the oea, from which it is mpmted by a dietinot bar 
traceable on the ~88-bottom. The outer pool of the harbour is 59 feet (1% metres) 
at the deepest place, but the greatest munding on the hr is only 2% feet (9 metres). 

l'he outer hvbour of Misenurn has, I think, every claim to be considered ae a 
submerged crater. The greater pert of ite periphery can be traced ; there are the 
c l i  below the hill of Mienum, ending in the Punta Terone on the mutb. There 
le the little eminenoe (Punta Sapsmlla) with the minu of the theatre of Miaenum ; 
tbere is the ridge terminating in the Pnnta di Pennata, in which the arrange- 
ment of stnta characteristic of the cone-elope of a volcano can be clearly seen 
(Fig. 3);.md, h d l y ,  there is the m,bmqed bar extending across the mouth of 
the harbour. 

FIG. I . - ~ A H ,  DI XXBQM), PEOP THE IKIUTH. 

On the other hand, I ese no raaeon for accepting the view that the inner hubour 
is a cnbr. It has a greater resemblance to the neighbouring lagoon of the Mare 
Morto, and hae probably been shut off by a nand-bar on the west of the Porto di 
Miseno crater, just as the Mare Morto has been shut off from the ett. by the 
Spiaggia di Miniscola. 

3. B d .  
The horseehoeghaped hill upon which the little village of Becoli and an old 

Roman reservoir-the Piecina M i r a b i l i i  built, exhibite every aign of being 
the remains of an old volcanic cone with a well-defined crater, the enatern wall of 
which has been removed by the action of the waoea The bane of the southem 
wall haa a h  suffered denudation to a slight extant, and its low clfffa partly 
shelter tbe harbour of Mieenum from the north wind (Fig. 3). 
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4 and 6. Fondi di  Baia. I - 
Between Bacoli and Baia aresituated two small adjacent orstprs, which seem 

to have been excavated by two eeriee of :explosive outbursts ocaurring eimul- 
taneously at the two ends of a cleft in the g r m d ,  or from two venta, one sit& 

Monte Salcatichl. C u m  B.l.. 
.Arm Mab. M l i .  Ptr Pen% 

Inner hubour. Outer harbour.. 
C A ~ ~ I ?  at ~loetda, ~ t a .  sparell.. P~....TcG. 
, . 

PIG. 2.-PORTO DI MIBENO, WOX CAPO XIB&VO. 

in each Fondo. The Fondi represent a state of volcanic activity which has been 
paralleled by Vesuviun. Scacchi records the formation of two twin craters at the 
top of the mountain on February 23, 1850. The Fondi are situated on the cone- 

dopea of the Baia volcano, and must therefore be of a later date-otherwise the 
greater quantities of matter ejected by thelatter must have filled upand obliterated, 
at any rate, the nearer Fondo. The erater-elopes of the Fondi di Baia are now 
cultivated with vines. 





MAP 11. 

CUMA, LAKE AVERNUS ,MONTE NUOVO,M.GRILLO & M .  R O S S O .  
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B., Buia. 
Only half of the wa\lslof the crater in which Baii lies have been preserved, 

and even they seem to have undergone partial destruction by erosion on the west, 
and by the eruption of the Fondi di Baia on the south. The crater-dopes, however, 
can be hoed ,  cradling rpund the bay of Ma, from tk Punta dell' Epite50 to the 
Fortino di Tenaglia, below the cantle built by Don Pedro de Toledo. , 

A large portion of tbe bay is very shallow, and soundings have revealed the 
preeence of shoals off tbe Punta dell' Epitaffio. I n  some place8 the submerged 
ruins of Roman buildings.are still to be traced. 

(a) Monts Salvatichi. . 
, ( b )  Monte di  P ~ o c i d a  . .  , . .  . . 

To the west of the B a i a - h o  cbaiq of ctaters are two. maaaive ridges which 
Brhlak,  with his usual facility, interpreted as segments of the Beme volcanic ring. 

The Monte Balvatichi (Fig. 2) has had its amth-&";erS18mity augmented 
in height by the neighbouring Fondi di Boia. . 

The Monte di Procida in steep towards the north-east. The slopes on the 
aouth-west side are geptle from the  top of the ridge to the t6p of the cliffe, but 
then fall away precipitously to the sea. The ridge terminates abruptly to the 
north-west and south-east (Fig. 3). Detached from the mainland lies the small flat 
island rock-the Scoglio di S. Martino. The aection of the hill shows that ita 
height has been augmented a t  very various times, and that extensive denudation 
hss gone on in the intervals. The producte of the eruption of the Procida volcanoes 
aeem to be interstratified with thoee of the mainland (Johnstone-Lavis). 

The Avernus group of volcanoes are shown in Map 11. 
7. Mmts hirovo. 
l 'he most recent of the Avernua group of volcanoes in the well-known Monte 

Nuwo,r heap of pumiceand lapilli 489 feet (149 metres) in height and f mile (1 km.) 
in diameter, which sprang up in a few hours on September 29 and 30,1538, on the 
periphery of the crater of Lake Avernus. The larger part of the Lucrine lake WM 

filled by the d&b, and during the eeventeenth century the remainder WM so 
" c h d e d  np by the horrible and astonishing eruption of the new Mountein," that 
Sandys refers to i t  as a little sedgy plash," and Ray as a " fenny meadow!' Ib- 
day the renaissence of oyster-culture has-resulted in the uprooting of the weeds, 
and in the deepening of the lake ; but even as late M the beginning of the preeent 
century, travellers confirm Swinbnrne's description-"a slimy bed of rushes 
coven, the scattered pools of this once beautiful sheet of water." The Lucrine 
never neeme to have been a deep lake, for, jndg,ing from tho account of Strabo, i t  
wae too shallow for vessels even of small draught. Nor does it eeem likely that 
Agrippcr would- have undertaken his expensive harbour-work8 had the Lucrinp 
been sufficiently deep aa an anchorage for his fleet. A sketch of part of the lake, 
inscribed "Stagno," appears upon two Roman glass v w r ,  together with other 
topographical details (6, p. 435). 

8. Avernus. 
The crater wall of Lake Averpus is oomplete, but ie very low towards the 

south-east-- oitcnmstance of which.A.grippa took advant ip  when he placed the 
lake in communication with the sea by means of his ship canal. At  thg preeent 
day no trrce of the harbour works cap seen owing h t h e i r  &tal obliteration by 
the eruption of Monte Nuovo; but it  is just within the bounds of possibility 
that the dip of the top of the cone of Monte Nwvp towarde the south and e ~ t  
may be due to some depreesion i n  the level of the ground before the eruption, and 
that depression may have been along the course taken by the canal of Agrippa. 

Being unable to discover any reoord of a eystematic series of soundings of the 
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lake, and finding the depths given by varioas authom to vary h m  infinity to 
260 feet by one (Phillip), and 108 feet by another,' I made a few sounding 
wmea it, and found to my great surprise that, instead of being much deeper in 
the aentre and gradually shoaling towards its cimumference, it was of a uniform 
depth of 34 to 36 metres over the greeter part (Map 111.). The lake is a t  prerrmt 
surrounded by a masonry d l ,  built, i t  is mid, in 1868, j u t  before the cmd of the 
dominion of the Bourbona 

9. MmA Cfrillo and Monk Rowo. 
The wall of the Avernus crater, with the exception of the gsp to the south-aamt, 

is of a fairly uniform height of over 280 feet (80 metres), but a t  two points it attains 
to heights of 380 and 318 feet (116 m d  97 metres) respectively. At  them two points 
the wall i n t s m t s  a curved range of hillr, known as Monte W l l o  to the west (Fig. 4) 

YlO. 4.-LAICE AVEBNUS, FROM XOBTE-EAST OOBNBB. 

and Monte R m o  to tbe north, which encloee the Schiana plain. Near the middle 
of this range is situated the Arm Felice, beneath which the Via Cumana pwa, 
The arch is 63 feet in height, and is enid to have once eupprted an aqueduct. 

The general appearance of the Grillo-Roam range, when viewed from s neigh- 
bouring height, is quite that of a aegment of the walls of a lnrge crater. Avernus 
aroge in the south-east side of this Grillo-Rosso crater, just an, a t  a later date, 
Monte Nuovo sprang from the south-east of Avernus (Jfap 11.). 

10. cum. 
To the west of the Qrillo-Roam cone, and r i~ing up between the lagoons of 

Fusaro and Licola, is the hill which once bore the Acropolis of Cumm. On the 
weat and north, precipitone cliffs of t m h y t e  (Fig. 6) eupplied the citadel with a 
natural fortification against attack from the m a  On the south-east i t  is connected 

. . - - 
* Eighteen fntho~ur-' Bishop Burnot's Travolr.' 1686. 
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with the high land of Monte Grillo by a bod, gently sloping ridge, upon which 
the abundant ruins testify to the importuna of the old city. 

While emking for some other tram of the crater wall, of which the hill of 
Cwna might be a prt, I noticed that the cliffs .to the, muth project slightly 
towards the ma, forming a rpur which may be recognixed on the oontoured map 
to the west of the amphitheatre. At  a little distance from this spur, and between 
i t  and the WR, then, is a small ieolated mound of tufa riling above the surfaoe of 
the sandy beach. This spur and mound seem to me to be strong indications that 
a ridge of tufa once existed extending wawards from the cliff, but that all traces 

of it have been washed away by the nea excepting the little mound of tufn If 
this suggestion be r true one, this ridge might repreoent prrt of the rotithem wall 
of the old Cuma volcano, the cliff might mark the site of ite eastern crater-slope, 
m d  the centre of the crater might lie on the perpendicular bisector of the line 
between the Acropolis and the mound. 

11. Campiglione. 
Occupying an almwt central position in the Phlegraesu Fields, the crater 

walls of Campiglione are the highest of thone erupted from a single vent, .nrl are 
.among the mollt picturesque. The crater wnll reaches an elevation of 1047 feet 
(310 metres) on the northern side (Monte Corvara), and 1079 feet (329 metres) on 
the southern (Monte Barbaro, or Monte Gauro). The sea ban made extensive inrorda 
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upon the eouth-weatern and aouth-cwrstern flanks, with the effect of cdnsiderably 
lowering the walls of the crater on the east and west (Fig. i). The steepnsas of 
the southern me-slopes of Monte Barbaro, aa compared with the conaslopee of 
Monte Corvara, is doubtlws due to the same agenoy. 

The cone-slopes of Monte Corvm are continuom with the crater-dopes of the 
western Quarto ; they toucb thoee of Monte Roseo on the west, and perhaps overlie 
a part of Monte Rwello. Upon. Honte Corvara is found a liberal coating of scoria 
and lapilli,similar to thode found round the vent of the Montagna Spaccata volcaoo. 
On the northern aide of the crater, a spur of doubtful significance traverses the 
crater-slope. 

AcmpoIlr. 

La Storza. 
The eaat and south flanhs of the Campiglione rise abruptly from a plateau, 

60 to 70 metres above 8esrleve1, upon which Monte Cig l i io  alao stands, and which 
seems to owe its height to material denuded from eurrounding conee, especially 
from that of the Campiglione, and perhaps from the Montagna Spaccata. This 
platau terminaka on the south in cliffs, known M La Starza, containing sufficient 
quantities of marine shells to prove their marine origin. 

(c) Monts R~rsecUo. I 

Monte Ruecello is s very problematid rounded dome of tufa, in which I h a ~ e  
hitherto been qnite unable to detect any indimtion of crater struature. Should it 
really be a portion of a crater wall, i t  aeema more likely that the remainder lies 
buried beneath the f i n k s  of Monte Corvara than that i t  ham been waahed away 
by the western m ~ .  It may be a complete volcanic cone, which either never hd 
or hae lost a crater situated on ita summit. I t  is extremely unlikely that i t  hrs 
anything to do with Monte San Severino. The undenuded character of its sides 
eeems to.show that it  is a far younger structure. 
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(d) Monts Sun Sevtt'ino. 
Yonte San Severinq or Monte Qaudo, is a long ridge of tufa lying in a south- 

weat direction tangentially to the north aide of the walls of the west Quarto, to 
which in its morphological character it  beM considerable resemblance. L i e  
them, i t  dopes gently tonerds the north, but more steeply to the south, and, like 
them, it is f m w e d  by a aeriea of channels of great depth in proportion to their 
drainqge rvear. The point of internection of the Monte San Severino with the 
west Quarto is marked by a small rise in height to the north of the Masseria 
8pinelli-367 feet (112 metrea) above --level. 

I t  seems poaaible that i t  ia the loet denuded uptandi ig remnant of the northern 
segment of a crater, not unlike the west Quarto, but of older age, which was 
broken into by the ernption of the weat Quarto, ae Monte Huovo hse broken into 
the periphery of tbe Lake Avernus crater. If the Monte Sen Severino ridge be 
analogous to the north wall of the Quarto, its crater would have been situated to 

no. 7.-CAMPKQLIOWC ~ ~ L O A X O ,  FnOU T H E  WmT. 

the south of the ridge. The narrowness of the ridge would seem to indicate that 
here we have the'cctst of the crakr.wall, and that the remainder lies buried below 
the level of the country and the walla ,of other volcanoes. 

12. Montagna rFpcrcwta. 
The occurrence of a stratnm of volcanic ejsctamenta, ecoria, lapilli, etc., all 

over an area lying to the south of the Piano di Qaarto, to the went of the 
Oratere di Campos, and over a considerable portion of the Campiglione volcano 
would lead one to suspect the existeuoe of. eame comparatively recent subaarial 
volcanic vent in that region. The centre of this scoris-covered area liee near the 
Roman road which woe cut through the Montagna S-ta, from which cutting 
the hill derives its name. The section of the Montagt~a S p w t a  diecloeed shows 
that the hill was constrncted of matter, not ejected from the Quarto, but from the 
south-a fact which tends to sbow that i t  is the north wall of a volcanic.vent 
(Deeoke, 4, p. 435). No trace of the southern wall is to be wen, unlese the Crisci 
mound (p. 427) represents a portion of it. I ts  dmtruction wan probsbly partially 
effected by the waves that denuded the eastern side of the Campiglione, and which 
me r e d  the site of the vent of the crater with tufa denuded from the neighbouring 
volcanic aoner. . 

13. Cratere di Campa~ta. . 
To the north of Astroni is an exoeedingly interesting series of wncentric crater 
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rings, which are but seldom vieited, owing to their baing a little out of the round 
of the ordinary tourist. The quantity of matter erupted by the Cmtere di 
Camprula ie but small oompared with their neighbourn. Their walb are thickly 
covered with chestnut woode, which often render i t  difficult, ocaaionally im- 
poaeible, to obtain a clear view of the conformation of the ground. The ernptions 
seem to have heen entirely subsirisl. Lava-like flows can be eeen in several 
placea, which are thought by Deecke to be due to the partial flowing of fused hot 
cinder bombe ejeated from the crater. The chief interest of the Cratere di Clmp.ar 
liea in the fact that they ehow very cligrly how the voloanic fornee at  that spot 
gradually weakened and inally became altogether extinguished. 

Three allnoat concentric crater walls can be made out. The outer can be 
most readily dietingoiabed to the east, where i t  t separated from the middle crater 
wall by a deep trench, the Foeer, Slhianana or Schianata On the north it b 
covgred with the Maraniei woode. 

The middle crater mall touch- the craterdope of the outer one, both on tbe 
north and south. 

The innermost and youngest cmter, or Foam Luparq h~ very steep am+ 
slopee on the south and wt, indicative of a final exploeive act before i t  became 
quiescent. On the western side the crater-alopea are more gradual, and o e v d  
(three) eucceeeive etepe or terracee can be traced. At the bottom lie e e v d  l.ge 
blocks of traohyte, one of which measured 4 feet through. 
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In the rock on the eastern side of the Fossa Lupara, Breislak. Soacchi, and 
others record a narrow fissure of great depth called la Senga Deecke (4) w r i h  that, 
in 1886 and 1887, in spite of great facilities for studying the Foam Lupara, he 
wsa nuable to d i v e r  thin fierure, and suggests that i t  had perhaps closed up, and 
are ooncealed from the eye by the vcgektion. Guided by a g&herd, I had no 
d W t y  in finding the Senga in the winter of 1896. 

The Bengr Is a straight chasm extending acroes tbe eaatern wall of the inner- 
most c n b r  in a radial direction running east and west (compsss bearing 86O). I 
wan able to trace it  for some 60 yards, although i t  has become covered over in 
plscee by the surfme eoil and vegetation. Even where it  ia covered over, there are 
oocasional pitfalls leading ddwn into it, which might prove dangerous death-traps 
to any one trying to walk a c r w  them in the dark. The fissure seems to vary iu 
width from 3 to 6 feet. Its depth is about 128 ieet (39 metres). The eastern end 
(Fi. 8) oan he w i l y  entered to i depth of about 18 feet, but, not having a rope 
or assistance, I did not venture upon a further descent. 

The Saga has either been cauaed by an earthquake or in a split due to the 
l r inhege of thewalls of the volcano on cooling, and, ea such, haa been rightly 
compared to thecave beneath the Monti Rosai, near Nimloni, on the slopes of Etna. 
If the S e n g  owea ita origin to either of these causes, the same caure seems to have 
operated upon the other side of the F o m  Luparn, where I notioed two similar 
cavities in the crater wall, though on a smaller scale. 

The next group of volcanic hills to be considered are those which seem to have 
sprung up aronnd the ruins of an old crater wall, for which I propose the name 
of Archiagnano (Maps I. and 111.). 

14. Sdfdanr. 
Of thu group, the Solfatara is stated to h a w  been in eruption in 1198, and a t  

the present day its fumaroles attract the greateat amount of attention given by 
tourists to the volcanic phenomena of the Phlegman Fields. The crater of the 
Solfatma is one of the most perfect, but the amount of matter erupted from it 
seems insignificant; to the north no trace of a cone is visible. At diffe~ent times 
there have been lava-flows from its enatern side. 

On the southern side of the Solfatara riaen the great trachytc-capped boas of 
~ o i t e  Olibano. which was shown by Guiscardi to be of more recent origin than 
the yellow tufa of Monte Dolce. I n  the British Aesooiation Report of 1890, 
Johnston-Lavie suggests that this eruption of lava occurred a t  a considerable time 
after the eoa had deposited the Starza cliffs and had partially denuded Monte 
B a r b .  

15. Astroni. 
To tbe north of the Solfatara, and connected with it by a ridge, is the beautiful 

cone and crater of the Astroni. For our preaent purpose, the important facts to 
note about it  cue, firstly, that there is a spur running down the eouth-west crater- 
slope; secondly, that the highest point8 of its walls are on opposite sides of the 
crater a t  the T o m  Nocera and the T o m  Lupara ; and, lastly, that bhe major axiu 
of the elliptiaal crater lies scroas the l i te  between thew two high points. 

16. Ardiagnawo. 
At the foot of ketroni, cradled by hills, liea the plain which, before 1870, WflS 

prtlycovered by the lake of Agnano.' The eaatern aide of this plain is shut in by 
the well-preserved curved ridge of Snn Domenico, the northern boondary is s h a d  
with Pinura,  the western is apparently replaced by the cone-slopes of Aatroni. 
Upon the soutb, the walls are more irregular; their symmetry W n g  marred by 

It ie a nigni6cant fuct that no mention is mode by nny Boman author of a lake 
upon the oite of Agnano. 
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three projections, the Collea Leuoopi, or cone-dopee of the Soltatam, the northarn 
spon of Monte Doloe, and Moote Spina ( M a p  I. and 1V.). 

The original weatern wall is indicated by the two ridges, of which one is inter- 
sected by the craters of the Solfatara and Astroni, the other by those of Aiitroni 
and Pianurr The points a t  which these ridges intereeet the Astroni clrter walls 
have already been n o t i d .  The Solfatara-Astroni ridge fonns the T o m  Noeera, 
and to it  doubtless is due the spur upon the crater-slope in Astroni, jut below the 
T o m  Nocem (see Fig. 9). The Astroni-Pianura ridge forms the T o m  Lnpara, the 
aecond highest summit of the Aatroni cone. Both the Nocem and Lupera ridgee, 
ae the Solfatam-Astroni and Pianura-htroni ridgee may be called, lie along the 

Jfuseri. gnnde. 

FIG. 9.-VIEW *BOX CAXALOOLI OVER PABT OF THE AQNABO PLAIN (TO TLiL L-), 
WlTE THE WHITE COLLEB LLUCOQBI, AXD THE ORATEB OF ALPBONI (TO' TlU 
BIGHT). IN THE FOBEQBOUND 18 THE PLAIN OF PWURA. 

circumference of the tame circle ; both are deeply furrowed by torrent beds, and 
to a far greater extent than the Aatroni elopes. The elopes of the Nocera ridge are 
steeper to the east than to the west, indicating that the former are crater-slvpett, the 
latter cone-dopes; and, finally, both lie on the site which the western crater wall 
of the Agnano crater, if reconstructed from its eaetern and northern walls, might 
be expected to occupy (Map IV.). 

For the crater of which these ridges-the'Nocera and Lupara r idgeweem tom 
be the snrviving western walls, broken into both by Astroni and, a t  a probably 
labr  date, by the Solfatara, I propose the name of Archiagnano, in order to k d d  
confusion with any existing conceptions of the crater of Agnano h v m g  been 
merely coexteneive with the former lake of Agnano. 

I f  the theory stated above be the true one, theahistory pf this i&erksktg 
- .  
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group of volcanoes might have been somewhat ae follows: Firat, the eruption of 
A r o h i a n o ,  with the formation of a crater wall which included the ridgee of 
N m r a  and Lupara, Monte Spinq and the hill to the weat of the Masseria Grande ; 
ascondly, the shifting of the vent to the eaat, and the formation of the part of 
the crater mupied .by the lake of Agnano; laetly, the eruption of Astroni &d the 
Solfatam in the weatern wall. 
. 17. Gigliano. 

Between Aetroni and Campiglione lies the extremely perfect cone and crater of 
Cigliano, wllich muet be more r w n t  than Campiglione, for otherwille it  could 
hardly have withetood the waves which inficted such damage on the 5 n k e  of the 
latter. 

(e.) Paci* ridge. 
(f.) Artroni-Cgliano ridge. 
(g.) Crib mound. 
Before leaving the Astroni group, there are three aocumulatione of volcanic d a r k  

which deeerre notice, although I have been unable to account for their presence. 
(1) The Pacifico ridge rune north-went from Betroni almolt perpendicularly to a 

tangent a t  the point of intersection. If i t  originally continued further in the same 
line, it  muet have been cut acroes by the eruption of Arch i iano .  I t  is covered 
superficially by trachytic lspilli from the Fosaa L u p r a  eruption. 

(2) The Astroni-Cigliino ridge-perhapa of no significance an an indication of a 
speiid orater wall, but merely s heap of G b r i a  from both craters. 

(3) The Crieci mound--+ small elevation of some 25 metrea in height to the 
north of Cigliino. It may either be the summit of an old crater wall mostly buried 
by the d&ir erupted by other cratere, or, se Deecke suggests, a portion of the 
southern wall of the Montagna Spaccata volcano. 

18. Quarto. 
The Camaldoli group includes the craters of -to, Pianura, and b w .  

The bilh and valleys of this group, together with thoee of the Napkr volcano, are 
diecussed in greater detail in a second paper to be pubiiehed subsequently. 

The most northerly part of the Phlegman Fields is occupied by the large oval 
plain of the Quarto, completely eurrounded by hills. It has yet to be determined 
whether the hila to the east and weet are of the name age and originally due to 
the same eruption. However this may be, the Quarto is certainly not such a 
sitnple crater as h~ been s u p p d .  The high eastern walls have every appearance 
of being crater-eloper m w h  denuded by the torrenta which have collected upon 
the high ground above. On the west the wall8 are much lower and have gentler 
&pee. On the north-west them is a b rad ,  low ridge, which extend8 eome distance 
into the plain. The southern w a l k - a t  any rate, in the neighbourhood of the 
Montagna Spaccata-eeem to have been replaced by the ejecta from the latter 
qolcano. At  Monte Viticellr and a t  Torre Poerio s similar change may be found 
to have taken place. Near the Campiglione, the cone-dope of ~ o n k  Corvara ie 
continuous with the a crater-slope " (?) of that part of the Quarto. 
. The cone eloper of the esetern Quarto are shared with thorn of the other 

volcanoen which have built up the Camaldoli maeeif. 
. 19. Pianura. 

Only one-half of the walls of P i n u n  are preserved. They attain their greatest 
elevation at  Camaldoli, and are much eroded by torrents. The crater of Pianura 
is in very much the same stage of destruction aa the crater of Niaida; their @hapee 
are similar. There is geological evidence of the crater having been filled with a 
lake until tolerably recent times (Johnston-Lavis); now the surface water passes 
off into the a d j ~ i n i ~ g  Socoavo hasin by a channel, which has been excavated st 
the foot of the Pignatiello epur to a depth of 45 feet below the level of the rodway. 
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20. ~ o o u o .  
I t  ie generally held that the Sowavo basin ie the result of n volcanic eruption. 

If that be so,.it seeme to me that i t  cannot have contributed largely to the 
Camaldoli masriif, because the contour-lines of the consdopee run concentrically 
with the circumference of Piaoura, and not with that of Soccevo. 

Lastly, there ie the range of hille extending along a straight line from the 
Observatory hill a t  Capo-di-monte in a aouth-westerly direction ae far M Nieida. 
From their dispoeition, i t  would seem M if the crust of the earth had given way to 
the volcanic forces nloog this line ; and, further, that the fooi of volcanic activity 
were not uniformly distributed all along the line, but were concentrated a t  pointu, 
two of which lay elightly to the south, and two to the north of the line. The two 

Plnln of PhnIJm 
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lying to the south may be called Napks and Chiaja; the two to the north, h r i -  
grotta and 50% Strato ; and to them a fifth man ndded-Nisidcc. 

Tuooels which have been excavated for the purpose of leading railways and 
sewers through the hille, have revealed masses of trachy tic lava, such ae are known 
to occur in other crater walle, 69. Astroni, Solfatara. 

21. NapIes. 
The old town of Naplee lies a t  the foot of the semicircular range of hills, havbg 

all the appearance of a crater-abpe, and extending from the Capodimonte observa- 
tory to the hill of St. Elmo. The entire south-east hnlf of the wall of the crater 
i n  wanting. The floor ie perhaps contermiooua with the slight elevation or plateau 
upon which the old Roman Neapolis stood. At the present day the southern 
margin of this plateau can be traced aloog a line from Sant' Agoetiuo to the 
uni$ereity building, where the fall is so steep aa to neceseitate the employment 
of s t e p  as a means of placing the thoroughfares above in communication with 
those below. 
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The wnwlopes on the west are b ~ e d  among the &%ria of the Camaldoli 
massif. In the math they become continuous with the Chiija oonsslopea 

The oourse of the Vallone di &glimendi perhaps owea i~a-~resent  p&tion to the 
Naples crater. The upper tributariea of this valley wmmenos on the conaslopes 
of the Pianura volcano. The valley ekirta the north of the h v o  crater, pursuing 
a westerly course; as mm IUI i t  reaches the s p ~ t  where the cone-elopee of the 
Naples volcano might be supposed to be, i t  turns sharply to the north. Then once 
more it  t u r n  \vest, skirting the northern walls of the Naplea voloaoo, and finally 
turning south it runs aeawards to the east of Naples. The wunre of thin valley 
certainly ~eems to afford mme conlrmatory evidence in favour of the theory that 
a volcano onoe existed where Naples liea now. 

22. Chioja (Mergdlina, Jervis, 8). 
Adjoining the bay in the hille identified above with the Naplea volcano is s 

second, extending from the Castello dell' Ovo to the Sannazzaro spur, south of 
Mergellina If thin be the remains of a crater, ita walls have been breached from 
the south, and two-thirds of ita floor are submerged; the remaining t h i i  is 
occupied by the new weetern quarter of Naplee between Mergellina and the Pizm- 
falcone ridge. On the east the cone-slop become oontinuoae with the cone-slopes 
of the Naples crater. In the angle between them, below hntiguano, in a valley 
which diechargee ita waters into IPArena, in the Soccavo plain. On the west the; 
cone-slopes meet the crater-slopes of Fuorigrotta. 

Posilipo ridge. 
The eea horizon, as viewed from the Chiija quarter of Naplea, is cloned in or, 

the west by the beautiful ridge of Posilipo, extending for nome 3) milea from the 
Vomero. l'he uniform creat of the ridge lies near itu western side, immediately 
above the steep dope which lea& down to the Fuorigrotta and Bagnoli plaina below. 
The incline of the eastern slopes commences more gradually, but ends more abruptly 
in  the low cliff8 which fringe and are being undermined by tbe sea 

23. Fuorigrotta. 
At the northern end of the Posilipo ridge, and curving away from the eweep of 

hila already described M the crater-elope of the Chiaja volcano, lies another con- 
cave slope, open to the west, embracing the village of Fuorigrotta, and extending 
from the T o m  Cervati rpur below the Villa Patrizi to a second spur beneath the 
name Monte di Dio " on the maps. If this elope be the crater-slope of a Fuori- 
grotta volcano, ita northern wall is very probably indicated by the rampart which 
dividea the low-lying Fuorigrotta plain from the higher level of the plain of 
Soccavo. I t  is partly, no doubt, owing to this eudden " step " between the levels 
of the two plaina, that the watercoursee which traverse the Soccavo plain have 
been excavated to their preeent depth. 

There is a h  an indication of the western wall of the Fuorigrotta crater in  
the terrace on which stands the Masseria Terracina, a t  the foot of the coneslopee 
of the Sen Domenico ridge, or eastern wall of Archiagnano. If this interpretation 
be the true one, the Fuorigrotta crater wall would seem to be older than that of 
Archiagnano, but not so old as that of the Soacevo crater. 

24. r9cm Strato. 
Between the Monte di Dio spur and ita termination in the Coroglio, the ridge 

of P d i p o  haa undergone so much denudation that it  is difficult to discover any 
signs of a crater, even if i t  ever formed part of one. The hill, too, alters ite 
clbncter to some extent, for, wherean the western elopee retain the steepness 
which marks the crater-slop of Fuorigrotte, the south-eastern slopes become far 
1- steep from the ridge to the top of the --worn cliffs. The width of the ridge 
benomea somewhat greater, reaching a maximum at  the Capo. A11 along the south- 
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erstern s1opar;at right anglee to the line of the ridge, are a number of omall 
valleys eroded by the torrente which m u r  their beds in wet weather, and which 
have 00.0perated with the sea in produaing that charming sucoemion of little h y e  
(d) to which this h u t i f u l  coast owen much of its picturssqneneea At Coroglio 

FIB. 1 1 . 4 0 1 ~  CLVIB EAST O F  TUE OALA DI TBgWTABEYI. 

the ridge terminaten abruptly. The c l i i  extend the eatire height of the ridge, 
and the roch in the vicinity exhibit the marks and scam of many a baftle with 
the sea. Several rocky bleta lie below, detached from the mainland. The Gajols 
and the Laecaretto vecchio rocks .re inhabited; others, euch aa the Tavok di Mare, 
lie just awash with the surface of the water. The rate a t  which the land is being 
waahed away might be estimated by an examination of the nomeroua ruins of 
Roman buildings atill lining the shore. 

From the analogy of undoubted crater walle, I am inclined to consider the 
western eteep e l o p  of the muthern half of Poailipo M a crater-elope, the muth- 
eatern one aa a cone-alope, of a crater the centre of which lay in the Baguoli 
plain, not far from the smell volcanic hill of Santa Teresa 

25. Sonta Teresa. 
The Montagnella di Santa Teresa is a miniature homeshoe-ahaped mound in 

the middle of the Bngnoli plain. Situated almost in the centre of the "crater 
of the San Strato voloano," i t  may be oonaidered na representing the lmt expiring 
effort of volcanic activity in that region. I t  haa been b r w h e d  by the sea on the soutb. 

26. Nisida. 
Lying just off the south-went end of Poeilipo ie the bland crater of Nbida. The 

eea has washed away a large portion of the aouth-weatern wall, and has opened the 
flooded crater towards the south m aa to form a natural harbour. The weatern 
crater-slop of the Porto Psone is much steeper than the eantern. The cliffe, like 
thoee of the end of Posilipo and of Capo Mimno, rim vertically from the sea. Small 
fragments both of eaatem and weetern walls have become detached as two ialet 
rocka, known aa the Quglii di Levante and Guglia di Ponente respectively. 

The only crater of known age ie the Monte Nuovo. The othe.8 were formed 
in  pmhiatodc time, and it  eeema almost impomible to form even a rough 
estimate of their absolute agw. On the other hand, there b often very coneiderable 
evidence that one volcanic structure is older than another. I t  may be that one 
does not exhibit euch a weatherworn appearance an i b  neighbour, or that it  has 
sprung up on the periphery of another, or, again, that its ejectamenta overlie those 
of a second volcano. These are tnken as testa of relative age, and the following 
table has been conetructed to exhibit the results obtained by euch teak In  the 
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3. Bemli. I,, 
, , 

1 ;' 
I 

2. Porto Mineno. \ 10. C u m  9. Grillo-Rawo. I 
I /  

B 
16. Arohiagnauo. 

P 
........... ..... .... ..... 

'\ ...... i 
I Chinja. 23. ~ u k g r o t t a .  24. sen ~ t r a t o .  
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table the younger structures are arranged above those whioh are considered to be 
older. The linm connect those between which it  is thought that soma bvidence 
of relative age can be detected. 

Conc2wions. 
In concluaion, it  has been shown that almost all the hilln in the Phlegrman 

fields are either the entire walls of volcanic craters or portions of walls of volcanic 
craters which bave been, to a greater or lean extent, washed away by the action 
of rain or the sea, or bave been partially destroyed or buried by more recent 
volcanic eruptions. 

Recondly, these volcanic c r a m  are distributed over a crescentic area round 
the bay of Pozeuoli; the more recent ones are situated closer to the shore of the 
bay than the older ones, indicating a gradual march of volcanic vents along line6 
radiating towards the centre of that bay. In  other words, the general effect of 
volcanic activity has been the accumulation of new land around the bay of 
Pozzuoli. Inasmuch M water eeems to be a necessity for a volcanic eruption, 
this pro,mssion of the volcanoes seaward0 may stand in some relation to the 
channels by which water has obtained accegs to the fires below. 

Thirdly, wherever crater ringe of a larger and smaller diameter overlap, we 
never find a larger ring superimposed on a ameller one. The arqeller ring alwnya 
ir mperimpoed on the larger. The concluaion to be dmwn is, that the volcanic 
activity of the region hae been decreasing in intensity. The name proposition is 
proved for a mngle locality by the Campana series of crabra. 

Laatly, considering the amount of attention that has been paid to the Phlegrrean 
fields by geologiata, mineralogiete, and travellers, i t  ir a matter of surprim that our 
knowledge concerning much of the region ia so incomplete. Apparently the 
interest of the more perfect and still active manifestations of volcanic energy in the 
vicinity have eo entirely absorbed the attention of visitors, no leee than that of the 
reaidente, that they have not been able to study the leaa perfect, dead, and partly 
buried mine of the older craters as fully as they deeerve. 

One subject which I should like to suggest for future investigation is the exact 
configuration of the sea-bottom, eepecially in the vicinity of the banks which rise 
up a t  several placea near the coast. A series of soundings taken close together in 
the neighbourhood of eome of these banks might reveal the existence of curved 
crater-like hills on the sea-bottom, very similar to those on the land. Attention 
has been drawn to the bar which closea the Porto Mimno, itself probably tho sur- 
viving eastern wall of that crater. 

The ruin-covered shoal named Efrmosu may perhaps indicate the southern wall 
of a crater on the site of Lago Lucrino. The Mezzogiorno bank may be a 
submarine crater wall south of Capo Misenurn, and the Benda Palummo banks, 
rising up to 23 and 27 fathoms, with a depth of 34 fathoms between them, reproeent 
a condition not unlike that of the Campiglione, were it submerged to the same 
depth. La Catena and many other e h d s  round about Procida and Isohia would be 
well worth a careful survey. 

I have, so far as p i b l e ,  reviewed the region from a purely morphographical 
standpoint, studying ita features in their purely topographical aspect, consequently 
my conclusions must be regarded as suggestive rather than as final. Their 
ultimate proof or disproof rests with the geologist, and if they stimulate him to 
extend his researches, my labour will not have been in vain. 



THE PHLWRIEAN FIELDS. 

APPENDIX A. 

Xamer of sprinys, batlrs, etc., in  use i n  or before the sixteenth canfury are print& 
in itrrlics. 

During the fifteenth and eixteenth centurieq and even earlier, the Phlegraean 
Fielde were celebrated for the number, variety, and excellence of their n a t u d  
hydropathic eetabliehmnta. If we may truet the writing8 of contemporary 
physiciam, there waa no ailment but had ita appropriate remedid watere and h t h s  
in thin favoured country. Michael, the gandfather of Snvonarola, followed by 
Bartholommue Taurinensis and a number of other writern, hae deeoribed, and 
Alcadiuus haa sung, the medicinal virtues of the m i n e d  springe. The height of 
their fame was reached in 1668, when the Spanbh viceroy, Pietm Antonio d'Aragona, 
made the baths more acctwible, and caueed three tabletr to be ineoribed with a 
deeoriptive direotury to the batha The firet of theee guide-inecriptions wan placed 
a t  the entrance of the Qrotta di Posilipo, the eeoond in the Piazza di Pedro di 
Toledo in Pozzuoli, and the third near the Sudatoria di Tritoli. For further 
information the ourione reader ape referred to the worb  of Bebestisno Bartolo. 

LAW ~v~ao.-E' ish are eaid to have been killed by gaaaue emanations during 
the eruption of Veeuvius in 1834 (Daubeny). 

Monterillo. Fumarole. 
WENO.-Grotta del eolfo, north of Porto Miaena Fumarole depositing salts 

and e~~lphur. 
Finocchio. Fumarole. Baltacum Fmicut i  (Elysiun). 
BAIA.-Numeroun warm epringa ocour along the coast between Beia and the 

Stufe di Nerone. During the sixteenth century the following bathe were ueed for 
mediha l  purpoeea : Bagni d i  SpeJunm, d i  B w d a  (near the Truglio), dclle Fdi, 
&l' Vemvo ( = balneum FontM EpMoopi), d i  Wborw, crcque d i  Culina ( = bcrzneurn 
Culm),  a g u e  dcl Sols e delIa Luna (= Wrreum C~sorra of Alcadinue). 

STUBE DI NERONE (= Sidatofium Trituli, auct.).-Fumarole8 and spring of 
hot water. When the railway tunnel waa driven through the hill, many Roman 
amiculi were onwuntered. Some were traoed for lo0 metrea. They were probably 
used for collecting vapour for audatoria (Johnstone-Lavie). Clom at  hand were the 
bathe called Sulviana (= Uneum Sylvicrme), d i  S t o l i ,  d i  8. Giorgio (= kdneum 
8. ffregorii), del Petrolw, and ramp d i  PugiUo. At one plece in the vicinity the 
temperature of the -water WM found to be 6 5 O  C. or 131° Fahr. (fhhmidt). 

MONTE NUOVO.--One fomarole, " fumeta di travi di fuooo," ie in the middle of 
the south-west dope ; another is on the weatern eide. The b a p i  d i  Triperg* &l 
dm, di Rainiero, di  Sun Nicdcr, dsUa k o f q  d i  S. Lueia, d i  S. Maria, di S. 
Croee are mid to have been buried beneath the mountain. 

LAW Avea~ue.-The Sibyl's Cave, with ita ancient bagno Pdombara,or bagno 
d e h  Sibilk and the bagsi d i  ~S&rio and dcl Ferro, were all eitnated close to 
the kke. The Aoqua Capona etill riaen in the temple of Apollo. 

CUTERE DI C A M P A N A . - . F U ~ W ~ ~ ~  (extinct) a few yards to the north of the 
Grotta di Pollicino (Deecke). 

PO~ZUOLL-Temple of &rapin. A q u a  dell' Antro and Aoqua della Macchina, 
warm waters containing carbonates, eulphatea, and chloride8 of eodium and calcium, 
magnesium carbonate and chloride, iron carbonate,aluminium chloride. Acqua dei 
Lipposi and Acqua M e d i  are cold springe of similar composition. 

Bagni Cav~tarelli, Fontuna, del Prato (= bdneum Ciceronk). The hot springe 
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of the Bagno Ortodonico, in the grounds of the Vila  Csrdito, were flowing in 1697 
(Sernelli). 

SOLFATARA.-FWM~O~~S depositing su:phur, ammonium ohloride, and arsenic 
sulphide. Bdnsum Sulphahrim em Fori Vulconi. 

The Piiiarelli flowing from the Collee Leucogaei were once rich in alum. The 
annual output of alum salts was valued a t  20,000 saterow (E160) a t  the time of 
Auguetus (Pliny, 18, 29). Some recent borings to a depth of 25 metrea,undertaken 
to redimcover the old alum water, only encountered eulphureous springs. For the 
d t a  of Dr. Cirillu's analysis, made in the latter hdf  of the laat century, see 
EIamilb, Explanation of P1. xxi. The A q w  BuUce wae famed for ita medicinal 
pmpertia in the fifteenth oentury (Savonarola). It used to contain snlphate of 
lime, alum, iron, sulphurous acid, and sulphnretted h y d ~ g m .  

ASTBONL-Acque degli Aetruni (= Balnsum Apuce Strums, Ugolinue) are  aid 
to have been warm and eulphureona 

Lam Aoa.mo.--Streams of bubbles of almost pure cnrbonic acid gaa used to 
riee through the water before the lake wan run o f  in 1870 (Deville). The older 
authors, Savonmla, Elieio, etc., comment upon the absence of fish, and upon the 
abundance of frogs and serpents. 

h t t a  del Cme. Warm carbonic acid gas mofette. 
h t t o  d'Ammoniaco. Carbonic acid gae mofette. 
Stufe di Sau Gtermano, or di Sari G i m o  ( = Bdnsum &cum, seu suddoriunk 

5. ffermani). Carbonic acid gae and eulphuretted hydrogen. The gee from t h e  
different orifices diiers much in compoeition (Deville). 

BA@NOLL-T~B~B are many warm springe between the end of Posilipo and 
Pozzuoli. The name Terme explains itself. Bagnoli takes its name from mineral 
h t h s  containing sodium carbonate, d p h a t a ,  and chloride, es well aa free carbonic 
noid gas. 

Acqna di Subveni homini contains more eodium chloride than the watem at 
Bagnoli, and sleo chloride8 of calcium and magnesium. In  the sixteenth century 
the chief medicinal springs were the balneum foris Cryptce, near Poeilipo; Wncuna 
.runcam, bdnsum PZagce (=bagno di  Bagnoli); Wnsum P e t m  and balncun* 
Cdaturoe, beneath Monte Olibano ; bagno d i  Souvieni huinnini (= Zuppa d'Huo- 
mini), lmgno di 5. Anartasia (=balneum Amce), and bagno dell' ddjulwio. 

Fvo~r~aon~. -Ba2neum de Bipta (Savonarole) (=bagno di f- ffroftc, 
Capaccio). 

Napme.-Santa Lucia (Acqna Solfuren). A eulphureous spring with carbonic 
acid gaa 

Oaatello del' Ovo (Aoqua ferrata di Piizo-falcone). A femgineous spring with 
large quantities of free carbonic acid gas. 

Palazzo Reale. An artesian well producing water containing much cnrbonic 
acid p, aslts of iron and magnesium, and calcium carbonate. 

APPENDIX B. 

MONTE DI PBOCU)A.- At baees of two headlande, one to the north, and the  
other just opposite the Scoglio di S. Mnrtino. 

B. Punta di T o m  Fuma 
y. Pietre nere, or Schiavone. 

MONTE Nuovo.-Larn-stream on south coneslope. 
MONTE DI CUMA.-a Trachyte foundation, 20 metres thick. 

B. Layer of vitreous tmhyte ,  1 metre thick, above a grey tuK 
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CUTEBE DI CAYPANA.- Tnahytio maee on eaet of Fossa Lupara, which hacr 
been rent asunder & form the Senga. 

6.-A lava-stream on north-went side of middle crater wall (Scacchi). 
Y o m  C o s v ~ ~ a . - A  Iava-stream is indicated on north-east alopes nesr the 

Montegoa Specrata, in a model conetructad for the South Kensington 
Muaeum by Amedeo Aureli. It has not been seen by the author. 

L ~ B T B O ~ I . - ~  The crater is plugged by trachyte, whloh r h  to form the two 
monnds known as the Botondella and llImperatrice. 

6. Trnchytio dyke in east wall of orater. 
S o ~ r ~ ~ ~ s ~ . - T m c h y t e  appears in a t  leest three places in the floor of the crater, as 

a large m w  in the aonth wall, and also on the elopea of the Colles Leuqcsi. 
O~~~b~o.-Trachytic  h. 

MONTE Sma.-Vein of Trach y te on north side. 
N~aE8.-a..Trachytic maas near S. Maria del Pianto (Roth). 

6. Trachytic maas at  Fontanelle, recorded by Ureielak. 
7. areat thicknemca of tmchyte am t r a ~ e t ~ e d  by the tnnnels of the Colletori 

Pluviali delle Colline and of the Fernvim Cumana, under the Coma 
Yittorio Emanuele and Via Tasao. 
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The 8ele of Ordnantm Hap&--A por1iament.w paper hm lately been h a d  
relative to the sale of Onlnance map, which showa that by recant arrangemtmb 
the facilities given to the public for obtaining map3 at various towns throughout 
the county have been greatly i n c d  Mr. E Stanford still remains the sole 
agent for the sale of Odnanw maps within the county of London, while for the 
citiea of Edinburgh and Dublin Meam. J. Menziea & Ca and M a r s .  Hodge-8, 
Figgis & Co. have been appointed agents respectively. Agencies have Plso been 
instituted from January 1,1897, in a number of other towns throughout the United 
Kiogdom, and arrangements have been made whereby orders can be given at the 
head poet offies of many other towns at which there is m agent. The agenb 
throughout the country are bonnd to keep at the respective depi3ts ' I  such a etock 
of the Ordnance Survey maps with the relative area boob, and of the index m a p  
and catalogues, aa m y  be, in the opinion of the Board of Agriculture, sufficient to 
meet the ordinary & made upon them;" and it is farther specified, in the case 
of London and Edinburgh, that a the agent shall keep a t  l e ~ t  one copy of every 
Ordmnoe Surrey map (of England and Walte and Sootland respectively), whether 
coloured or uncoloured, which ahdl not have been rapended by a later edition." 
The selling prices are fixed by the Board, and are not to be exceeded by the 
W n b ;  f d t i e e  are dm to be given for the exchange of any map p u r c h d  by 
mistake for another, provided it be returned promptly nod in good condition, and 
another taken. Be the agents appointed already number nearly 140, the advantages 
to th s  public of the new system are at once appsrent. 

The Eifel W . - I n  continuation of hie limnologicd etudiea in Germany (eee 
Journal, voL vii. pp. 198,199, voL viii. p 634), Dr. WilbaLm Halbfres contributes 
to the July number of Pekrmunns Mi#cr?ungen the nreulta of his obeerp&ions on 
the Eifel Maare. Geologically, these small lelrea, eight in number, exclueire of a ve ry 
small one which is on the point of being obliterated by the growth of reedy vege- 
tation, are universally recognized aa filling the craters of volcanoes which came to 
an end in the first stage of their aotivity. They are mostly mmewhat round in 
shape, with an increaie in depth from the margin to a point in or very near the 
middle. 'l'he following table. gives in Englieb measures the main resulte of the 
o k a t i o n s  of Dr. Halbh:-  

- - - - -- - - - 

- - - 

Fee'. Sq. mile. 
902 1-258 3967 

1358 ' 0.135 41L 
1097 0998 64 
1419 0-026 '20 
1377 i 0.021 81 
1571 0-061 135 
1328 1 0.028 42 
1386 , O Q ~  n 

I 
- - - - - - - 

Dcpcb in feet. 
ommt am-  sum. Le1#3. h d ( b  lsrswa ;-: - - 

I I mum. *- 

ASIA. 
Ptolemy'r Qeography of Indo-China-Mr. G. E. Gerini, who baa for 

some y a m  devoted his attention to the duoidation of Ptolemy'r statsments 

H3htl ' vo~ume. 
atlrha mllUoua 

above 1 eabk 
1%. fee. 
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regarding the geography of the Trcme-Gangetic India-a task in which previow 
commentators have met with slight rmcctwe--contributes a paper on the preliminary 
reeulta of hie renearches to the July number of the J w d  of the Roy& Asiatic 
Soeicty. Although these resulta are as pet imperfect,owing partly to the diflicultiee 
in  which the writer hm been placed through want of accees to the complete litera- 
ture of the subject, he hae done enough, if his conclusions are to be relied on, to 
shed a new and in many ways unexpected light on the difficult question of the 
knowledge of the far East posseseed by the ancients. 'J'he metbode previowly 
adopted have failed, Mr. Usrini thinks, through being too theoretical on the one 
hend and too empiric on the other. ' f ie  attempt to find a formule of correction 
applicable alike to the better known and to the outlying parts of the world must 
fail, coneidering the greater imperfection of data neoasearily existing in the case of 
the latter, while the method of identifying; Ptolemy's placts merely by a com- 
pariaon with modern names is evidently faulty. Mr. Qerini's method depends on 
the identification, by a study of old reoorde giving information regarding the marts 
and emporium of trade on the c m t a  in question in Ptolemy's time, of one or 
more of the latter's stations, in order to supply a beeis for the determination of his 
amount of error in the regions beyond the Qangeu The first stations t h w  identified 
were Ptolemp's Akadra and Pithonobccste, which, according to Mr. Qerini, oorre- 
a pond with the Bay of Ka-Dran (the present Hatfen) and Panthai-Mas on the 
Kambojan coaet of the Gulf of Siam. The formula of correction obtained from 
these and other poeitions, when applied to Ptolemy's cmdinatas, give remarkable 
results, which lead the writer to the conclueion that Ptolemy's geography of the 
Iodia extra-Gangem is still capable of fairly accurate in tap ta t ion ,  and presents 
lahapa fewer diiculties than the Cidhngetio portiod. An inkneeting identifi- 
oation supplied by the method adopted is that of Ptolemy's "Btone Towern with 
Khotm, while by swinging round the farther coast-line of the "Magnus Sinus" 
on the Lui-chau penineula ae a pivot, the writer is able to identify d l  itr 
chief festures with features bearing similar names on the coast of China. Mr. 
Qerini thinhe that his research- will throw much new light on the trade relations 
of the ancienta and the early routes of commeroe in the East. 

The Y&tr.*--The work under the above title, which hae lately been pnblished 
by the Buesian Geographical Sooiety, is a splendid addition to the geographical 
literature of Northern Siberia The author, V. L. Bieroeeewski, wrs a political 
exile, who waa eent, in 1880, by order of the administration, to be settled at  the pole of 
cold of the -tern continent, Verkhoyansk, a village consisting of a score of honses. 
There he wae kept for three years, and, owing to a certain leniency on the part of the 
local police officer, wss allowed to descend the Yans river to ita mouth, there being 
evidently no danger of escepe in those unpopulated icy deeerte. In  1883 he was 
transferred further east, to SrednaKolymsk, on the Kolpma river ; and in 1886 was 
allowed to go to the capital of those desert regions, Yakutsk. Thenccr lle waa trans- 
ferred to a dill  remoter spot, on the Aldan river, and in 1887 to the Nama Yakut 
village in that same district. There he carriedon agriculture up ti11 1892, when, the 
term o f h i  twelve years' exile being over, he wae allowed to settle in Irkutak. In this 
town he spent eighteen months working in the library of the Siberian Geographical 
Society, and an Irkutsk lady, Madame Oromova, the head of a firm of traders 
in Yakutsk, volunteered to pay the wsts of publication of the remarkable a 

* 'The Yakutn : An Attempt at an Etllnographical Dewription.' By V. L. Bbros- 
zewuki. Published by the Russian Geographical Bociety, under the eupcrvieion of 
Prof.Veeelovsky, with tbe aid of a grant from A. I. Gromovs. Vol. i. St. Peteraburg: 
1896. (168 illoetrationa, portrait of Middendorff, and map.) 



ethnographical materiala which V. L. S i ~ w a k i  bad oolleated during hie -- 
nations. The Ruaoian Geographiaal Bociety at St. Petembq undertook to edit 
that work ; whiie Baron Toll, the meteorologist E. W. Stelling, and the botanists S. 1. 
Kominski and J. P. Prein undertook to red over the manmript. l'he mul t  is now a 
handaome octavo volume, with a map and 168 excellent photographs and drawings. 
which wen, made by three R h  attieta fFom the author's sketohea. This work is a 
red mine of truetworthy and digested information about the nature and the inhabi- 
tant~ of the region. It is very well written, with an excellent nenm of proportion. 
and with full knowledge of the excellent works of Middendorff, Mseck, and other 
p r e v i o ~  explorere; some parta of it, especially t11oe.e which deal with the climate 
and the vegetation, are fine specimens of geographical literature, every page oontain- 
ing some little detail eminently ahuscteristic of the nature of those dreary regiow. 
After a rather too short geographical nketch of the country, the climate, the 
vegetation, and the fauna, as well M the domestia animals of the Yakuta, are 
described (180 pages). The remainder of the book (700 pagee) is given to ethno- 
graphy. By analyzing the folk-lore of the Yakuta (for whioh, besides the authorb 
own notes, excellent materials are found in the little work of the great explorer of 
R u h  fdk-lore, Khudyakoff, who also lived many years as an exile in the eame 
region and died there, his materials having been published after his death by the 
Siberian Geographical Society)-by analyzing that folk-lore, M well rs the traditions 
os to the climate of their former abodee, the namee of ruch animals as do not occur in 
the present abodm of the YakuC, their calendar, and soon, theautbor shows that they 
mod have come from the south, and very probably from the eouth-weat. He then 
dlrcuaaes their gradual spreading, and their phyeiaat featarea, as well u the ad- 
mixture among the present Yakots of Mongol, Manahurian, Tungns, and Bussion 
blood Most of this was, of course, already known, especially through MiddendorR's 
capital work, but even this chapter contains many intereating new details. The 
economical funndations of Yakut lie, their food, their drees, md their arb, M well 
M the aonditiona of work (wage-work, anmiation, hiring of aattle, etc.), are 
d d b e d .  A very intereating chapter, full of new and well-interpreted informa- 
tion, b then devoted to the olan organization, ancient and modern, to the present 
village oommunity, to family relations, to the ahildren, their treatment, and their 
g.mea, and finally to marriage and love. The two last chapters are given to folk- 
lore, various recently published matari.ls hariog been taken into sowant. The 
wealth of information contained in thb volume appeam at once from the above 
enumeration, and again the regret muet be e x p d  that this work, like aaom of 
others, whih would be excellent reading for wide circles, remains unknown in 
Western Europe, even in abridged editions. The map whiah ie a p p d e d  to 
thb work givea the distribution of all the present clans, while the drawings and 
photographs admirably illuetrata the text. 

A Journey in Sonthem Arabis*-Although the journey d d b e d  by Herr 
Himah in his recently published work was made more than three yeare ago, so 
little has been written, or is in fact known, wncernbg the interior of Southern 
Arabia, that the appearance of the book is welcome, M supplying detailed informa- 
tion with regard to a mull  portion at least of that intereating oountry. The 
prinoipal journey made by the German traveller-in kcf the only one which took 

' him into the interior of the country-aoincided very clmly with the route of the 
late Mr. Bent to the Upper Hadramut valley in 1894, i.a j u t  a year lator, and 86 

it WM dewribed in outline by Herr Hirech himwlf in the third volume of the 

Leo Himh.  'Reisen in Mid-Arabien, Mahralnnd und Hadramut.' Leiden 
Brill. 1897. 



Journa2 (p. 196), i t  is unnecesmry to go into detail here. The book is kept within 
modexate compase, and forms a meecutive narrative of the traveller's experiencee, 
containing also many details M to the physical feat- of the country along the 
route. Frequent readings of the berometer and thermometer were taken, but would 
have been more d u l  if m r d e d  in a table a t  the end, than intemperead, an is the 
case, with other matter in the body of the book. A list of the plants colleoted, 
numbering in all over one hundred and sixty species, and including one new genus 
and a fair proportion of new speoies, in given M an appendix. I t  shows that, if 
aoonty, the~flora of thin psrt o ~ h b i a  k n o t  wanting G i n t e e .  The featuree of 
the country immedhtely adjoiiing the route ue ehown on a map of the acale 
of 1: 800,000. It may be remarked that the latitudes in the Upper Hadramut 
valley W e r  by considerably over half a degree from thoea given in the sketch-map 
accompanying Mr. Bent's paper, although these were checked by ~tronomical  - . -  

observations with the theodolite. 
Termination of the Lyon- m i o n  in China.-M. Brenier, the cbief of 

the French Commercial Mieain which during the past two yearn haa travereed the 
western and southern provinces of China in various directions, reached Macao in  
June laat, eccompnied by Dr. Deblenne, thus bringing to n close the tank entrusted 
to him. Owing to a rebellion which had taken place in thenorth-weat of Kwang-si, 
and which the mandarins sesmed powerlese to oope with, the travellers'had been 
obliged to make a long ditour by way of Kwei-yang, the capital of the province of 
Kwei-ahou, in order to reach Oaaton. lLccounta of the journeys of various sections 
of the mission continue to appear in tbe Tour dw Mondc. 

Qeographioal Bemltr of the B6ttego Expedition.-The publication in 
the ninth nu~nber of the Bolktino of the Italian Cfeographical Society (1897) of a 
pr~limiuary report by Lieuts. Vannutelli and Citemi on the geographical results of 
Captain IMttego's ha t  expedition, accompanied by a eketch-map of the routes 
followed, enables ua to add some deteile to thorn given in the last number of the 
.hnumal, and to gauge with more precision the value of the work accomplished, 
which, taken in conjunction with Captain Mttego'e previous work of exploration on 
the upper Jub, entitles the deceased officer to a very high rank among the modem 
explorers of Africa In  spite of the many travellers who have sought to unravel 
the geography of the southern Ethiopian highlands, a number of problems still 
clustered round the t m t  of country lying north of Lake Rudolf, all of which have 
uow h e n  aolved, in their broad outlines, by the latest Italian expedition to that 
region. The much-vexed question of the c o m e  of the Omo has been sattled, the 
weatern shore of Lake Rudolf explored, and the general hydrographic features of 
the S o b t  system, the lest of the Nile tributaries awaiting discovery, have been 
dehed. In addition to this, a new lako of considerable size haa been discovered, 
apparently forming a fresh link in the lacustrine chain which stretches throughout 
the whole of East Africa towards the ehorw of the Red Sea. I t  appeare to be this 
lake which, under the name Ahba, or one of ita variants (all of which are used 
generically for any large msee of water), h~ been so long vaguely indicated on our 
m a p  as existing in the region south of Shoa. The Italian travellers found its true 
name to he Pagade,' and, having entirely cornpaseed ita shores, are able to delineate 
it with some precision. I t  is described ae of great beauty, and contains twelve 
islande, all inhabited and cultivated. I ts  length is about 95 milea, and from the 
north it receives the watere of a mountainous re.$on, which appears to sepmte i ts  

They have, however, christened it  atieeh-" Begina Margherita." 
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basin from that of Lake Zd. I t  sends a short effluent southwards in+ the I.be 
Abbaya of Prince Ruspoli and Dr. Donoldson Smith (called by the Italian travellers 
Chiamo); but, contrary to the stgtement .of the latter traveller, this lske is said 
not to have any connection with the Sagan or Galana Amara which flows into Lake 
Stefanie. From Lake Pagade the expedition made ita way to the Omo, which after 
all proves to b identical with the Nienam, tho principal feeder of Lake Bylolf. 
Its valley is very narrow and enclosed by high mountain vaUa, a fact which 
acwunts for Dr. Smith's inability to d i v e r  a break in the hills from hi view-point 
in the south. The small volume of water p o d  by the streem ~ ~ ~ e ~ d e d  by him 
ie explained by the fact that, during the latter part of hi northerly excnrsion, he 
must have been following a tributary instead of the main stream, which q k e s  a 
wide bend to the south-west. The river B ~ B U  of Count Teleki is r e p r ~ ~ ~ n t e d  by a 
stream which lo~es itself in a marsh near the north-west corner of Lake Budolf, its 
water only finding ita a n y  to the lake by infiltration. The western shore of the 
latter waa followed aa far a~ the mouth of the Tirgol, the point reached by Teleki 
and von Hijhnel from the south, not a ningle stream npparently entering the lrke 
during this distance. The survey of this western ahore proved that the width is 
less than haa been shown on previous map. l'he Sobat basin was first reached 
slightly to the north of 60 N. ; a eouthern branch, the Juba, being followed down- 
wards for some distance across plains of rich graa~. The expedition then strnck 
across to the Upeno, the principal branch of the Sobat, crossing on &e way the 
Shelo, which flows through a small lake. The Upeno hao a breadth of over 300 
yards at  low water, but is shallow. I t  appeara to be formed by the junction of the 
Bard and Birbir, the latter rising in the north-=ash near the couree of the Dideesa. 

Consnlar Baportr for i888 . -~epor t in~  on the trade of Tripoli Mr. 
Dickson records a general state of stagnatiou, although both imports from and 
expr te  to Great Britain show a alight increase, the demands for British cloth 
having somewhat improved. Italian shipping, however, maintains its predominant 
position. The hoped-for reopening of the camvan route to Bornu has not taken 
place, owing to the attitude of the Tuereg, and the hostilities between Rabah and 
the Emperor of Sokoto. From Harrar, Mr. R d d  calls attention to the general 
complaint of want of substance in the cottom, etc., nupplied from England. A 
better quality would meet with a good sale. The Zeila route is still preferred to 
that from Jibuti, being shorter, easier, and more aecure. The report by Mr. R. 
Cesement on the trade of Loorenp M q n e a  shows a considerable extension of the 
import trade, practically the ouly branch represented, and almost entirely one of 
transit to the TransvaeL The t d e  with that country vici Dolagoa bay shows (in 
1896) an increase of 113 per cent. (fairly well di~tributed over the separate items), 
as compared with increases of 16 and 205 per cent. respectively viri Cape Colony 
kind Natal. The large imports of food stuffs prove the disregard for agricnlture due 
to the gold fever. Butter forms a considerable item, and might well, Mr. Caeement 
suggests, be supplied by Ireland. England still holda the market for the better 
qualitiee of cottons and woollens, but inferior kinds are largely supplied from the 
continent. British shipping, except in the item of passenger traffic, still maintains 
a favonrable position, and the important futnre of the port is generally recognized. 
The report on Zanzibar trade for 1896, by Mr. Cornish, records 8 falling off in the 
total amount as compared with 1896, dne, i t  is thought, to the plague at  Bombay 
and the decline in the price of cloves, the quantity exported being very much less 
in 1896 than in either of the two preceding yeare. A short crop is also fenred for 
the present season. areat  Britain takes the lead both for imports and exports, and 
a satislactory increase in the import of piece goods is recorded; but here, e, else- 
where, the sizing in the English cloths is complained of. The exporta to British 
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East Africa show an increase, and Zanzibar, i t  is a i d ,  is becoming more and more the 
ohief centre of commerce in Eaet Africa. From Chinde a large increase in the local 
trade between the I n d i i  tradere and the natives is reportad, but the shipping returns 
are very little different h m  those of the preceding year. Regular lines of steamers 
to this port are promird, both by the Castle Line and the Messageries Marilimes. 
Damage continuea to be done by the encroechmenta of the river. Mr. Alfred 
Sharpe'a report on Britbh Central Africa recoda satisfactory progress in the 
genernl condition of the Protectorate. Since the succeseful termination of the 
Angoni war, peace has everywhere prevailed. The imports show a slight decrease, 
but the exports a considerable increase in spite of a diminution in the amount of 
ivory. The value of wffeo exported increased by over S9000 ae compared with 
the pnviou~~ year. The unueudly high level of Lake Nyasa has rendered the Shire 
r ivd channelnavigable all the year round, and two new steamers placed on i t  by the 
African Lakes Corporation have proved a greet succeee. A new veeael, far larger 
than m y  a t  present on Nyaru, is under conetrnction for that lake. The use ol' 
British currency has largely increased throughout the Protectorate, and rupees are 
now htudly seen. Native labour is very plentiful. Mr. Piokeregill, in diiueaing 
the trade of the Congo State for the pa& year, considers that there ia no geat  
development to record, the apperent increase in importa being not due to an 
extenstve trade in the way of barter, but rather to the introduction of goods for the 
requiremente of the Government, mieeione, ete. I t  may, therefore, be regarded in 
the light of outlay for the improvement of an estate. Ivory and indiarubber are 
the only paying products of the interior. The duties on these yield a considerable 
revenue, and there ia no reeeon to fear a rapid exhaustion of the aupply, but large 
capital ie required tu ensure euoceaa in trading venture8 beyond Stanley pool. 

Trigonometrical Survey of British South Africa-We are informed by 
the directors of the Britiah South Africa Company that the Adminietrative Council 
a t  Salisbury reeohed in March laat that a trigonometrical survey of the temtory 
should be carried out in accordance with a plan suggested by Dr. Gill, Her Majesty's 
astronomer a t  the Cape. This in briefly follows : C h a i ~ ,  16 to 20 miles broad, 
of very accurate mngle triangles, would be carried acroee the country along certain 
liea, the principal beiig one from Tati through Bnlawayo and Salisbury, and 
beyond the latter in the directian of Blantyre as far ae circumstances should require, 
a& another along the thirty-first meridian from Victoria to Salisbury, with north 
and south extensions. Loope of cheaper triangulation, beginning and ending on 
these chains, could include all the more important parts of Rhodesia 

Hydrography of the Bangs Iliver, Congo B h - T h e  opinion of M. 
Wauters that the Goko, or Ngoko, ueul ly put down as a western tributary of the 
Smga, may prove to be the principd branch of the river, has already been referred 
to in the Journal (vol. viii. p. 652). His view appear6 to be supported by M. 
Lemaitre, an agent of the Sd6tB Belge du haut Congo, who is well acquainted with 
the lower course of both branches (Muusment GBographiqw, 1897, No. 24). He 
statea that articles of English manufacture, some bearing the stamp of the Royal 
'Niger Company, are seen in Borne numbers on the Ooko, while very few comparatively 
are met with on the Sanga. He is therefore, like M. Wautera, inclined to identify 
the Goko with the Lom, croaeed by Mimn in the south of Adamaua. The Ja, seen 
near itn aource by Crampel in 1888, he considera to have a parallel course with the 
Ooko. The Eastern Likuala is of less importance than some travellers have suppoeed. 
East of the Sanga, M. Lemaitre heard of an important trade centre named Lubi, on 
a river which, from the native accountn, would neem to be the upper course of the 
Ibenga, a tributary of the Ubangi. 
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The Climate of the Congo.-At a hygienic congreae held early in Augmt at  
Brueselq under the presidency of Dr. Kuborn, many points relating to the means 
of improving the health of Europe~ne on the Congo were discussed. While 
acknowledging that complete acclimatization ia impoaeible, most of the speakers 
laid stress on the poesibility of diminishing the death-roll of Europeans by strict 
attention to the rule8 of hygiene, the want of which is accountable for cr hrge pro- 
portion of the deaths. In fact, a diitinct improvement haa already been diecloeed 
by statistics. The examples of India, Java, and even of Belgium itself, show what 
may be done in time in thia direction, while even now the mortality on the Congo 
is less than in the Cbmeroone, the Niger, or h h i n - C h i n a  The northern races of 
Europe have shown themselvm no lees capable of adaptation to the climate than 
the southern, the important factors being. not race, but temperament and good 
housing and nourishment. Even the negroea, though content with a vegetable 
diet when living a t  caw, require more supporting food when performing severe 
labour. The Congo railway, i t  WM remarked, is likely to have a beneficial result 
in facilitating the procuring of supplies. It was recommended by more tban one 
speaker that, as a general rule, two years should be the limit. of continnous eervice 
on the Congo. 
M. Ey~eric's Journey in the Interior of the French Ivory Comt.- 

Early in the preaent year Y. Nyur ic  started from the French Ivory Chant on a 
journey of exploration in the littleknown western districts in the interior of the 
colony. A brief outline of the journey, from which the traveller bae now returned, 
appears in the Comptea Bendus of the P~u-ia Qeographid Society (1897, p. 262). 
M. Eysseric's plan wao to aecend the weetern branch of the Bandama river (known 
an the Red Bandama), and make his way weatwards to the Kavalli, which forms 
the boundary between h n c h  territory and Liberia Thie programme he wan 
unable to carry out completely, owing to the hostility of the natives; but he 
executed a' survey of the Red Bandama, and returned to the ooaet through the 
mountainous district of Kami, aaid to be rich in gold. Hi survey wan checked by 
a considerable number of astronomical observations 

bYEBICA. 

Climates in Davir  Bay and B a n  Bay.-Mr. Ralph 8. Tarr, a member 
of the Peary Greenland Expedition, contributes a paper to the Am'cun Joumd of 
Science on aome p i n t s  connected with the marked difference in climate observed on 
the two sides of the sea eeparating Greenland from the American oorrets. The name 
"Davis by," it should be stated, is proposed for the innominate area extending 
from the'main Atlantic to Davis straits. The author journeyed along the Labrador 
aod Ba5in Land coast8 during the summer of 1896, travelling northward late in 
July and southward early in September, and spending the intervening period on 
the Greenland coast, where he reached 74" 15' N. lat. His observations are cos- 
cerned with traoing the effects of prevailing winds and ocean currente in the die- 
tribntion of the ice, and from these he is led to speculate on the relations of changes 
of level in the land to past and present glaciation. The main point it is deeired to 
establish is that the climatic conditions of Baffin Land and Labrador are " wonder-. 
fully near those which produce glaciation." Witbout predicting that those regions 
are about to re-enter a glacial period, he considers it  safe to say that if the eleva- 
tion now in progrew contiiuee, the time is not far dietant when valley glacier8 will 
 pin appear in the Labrador peninsula, and wheq those of Baffin Land will in- 
crease in extent, and this would, of course, be a great step towards the re-establish- 
ment of a general ice-sheet. On the Greenland aide there is distinct evidence that 

. a subsidence of the land is going on, and that the ice-front of the Greenland glacier 
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is retreating ; this ie especially noticeable in the Upper Nugeuak peninsula These 
obesrvatione-like those of aregory in Spitabergen-are of the gregteet geologid 
intereet in explaining the details of the prooeeeea of eroaive action under their most 
active wnditiona Mr. Tarr'e euggwtione ae to the poseible balancing action of the 
mere weight of ioe producing elevation and eubaidence, and adjueting itself auto- 
matically by the variations of temperature due to change8 of level, are valuable in 
connection with some of the recent obeervatione in the Miesieeippi beein, and 
indicate opportunities of further investigation. But the main facts eeem etill the 
subject of coneiderable dissgreement amongst A m e r i w  geologieta 

&cent of ldomt st. --The ascent of Monnt St. E l i  h e  been accom- 
pliehed by the Italian expedition under Prince Luigi Amadio (ante, p. 214). Thu 
foot of the mountain haviog been reached after thirty-eight daye' hard travelling, 
during which the member8 of Mr. Bryant'e party were met returning from mi 
unsucceseful attempt on the mountain, the aecent waa begun on July 30. A 
height of over 12,000 feet ran reached on that day, and the aecent oompleted on 
Jnly 31, the effect8 of the rarefied air being severely felt. The height of thu 
mountain was found (by mercurial barometer) to be 18,060 feet, a result which 
agrees remarkably with tho estimate of Prof. Rueeell. The statement of that 
obeerver that the mountain is not volcanic in origin, hee been fully confirmed. 

Becent Exploratiom in Bolivie and Pere-Through the kindneon of our 
honorary wrresponding member, -or Bullivian of La Pax, we have received an 
official report by Colonel MupLoe, in which that offioer deacribee the explorations 
made by him, between 1893 and 1896, in North-Emtern Bolivia, mainly for the 
examination of the navigability of the rivers of that region. The Madidi, a western 
tributary of the Beni, was first eacended, but it proved i m p i b l e  to advance within 
eight of the cordillera, the whole country, ee far ee the highwt point reached, 
maintaining the character of a plain. The couree wee extremely sinuous, but it in 
always navigable for emall craft. While holding that the Madidi undoubtedly rism 
in the m&em cordillera of the Andes, Colonel M u m  myr that it b not the wn- 
tinuation of the Tambopeta, ee has been usually ahown on our mapa, but of some 
other stream which riree in the derm of Caupolicu~ 'lie Tambopata continuee ita 
northerly course to the Madre de Dioa, which, eaya Colonel Mufloe, i t  joins in 
6g0 43' west of Clreenwich. The colooel formed one of the p r t y  eent in 1894 to 
wmplete the exfunination of the Madre de Dim begun by Colonel Pando in 1892 
(Joumat, voL iii. p 187). Altbongh illneaa prevented hie reaching the euppoaed 
confluence of the Inambari, discovered by the laat-named officer, hie inquiries led 
him to doubt the wrrectneaa of the identification of the etreem eeen with that river. 
'l'he longitude given by Pando for tbe junction wee 69O 43' west (that given above 
for the wnfluence of the Tambopeta), while, acwrding to Raimondi, the Inambrri 
bride much further to the weet before taking an eesterly direction. The coloure 
of the sweame from the south, noted by Sefior Fiecarrald, the explorer of the Manu 
(ibid., p. 189), and the eize of the Madrz de Dioe above the junclion, supply other 
argumente in the same direction. Colonol Mufloe aleo explored the Orton, which 
joins the Beni a little below the wnfluenw of the Madre de Dioe. Ite sourcee do not 
apperr to lie so far to the weet as they have been placed on aome mape. A land 
expedition was alno made from Carmen, on the Yadre de Diva, to the Aquiri, the 
~ m u l t  of which was to show that a narrow-gauge railway could eaeily be constructed 
between the two riven, a work which would give a great impulee to the development 
of the region. Two paperr, which appear in the Boletin of the Lima Geographical 
Society (vol. vi. part 31, may also be mentioned. In  one of them, Dr. R. Aguilar 
emphasizes the importance of the diecovery of the Manu, as poreibly leading to the 

of water-communication between the Deprtment of Cuzw and the 
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Madre de Dioq a distance of only 3 miles mpamting the systems of that river and 
of the Ucayali, with no obstructions to the digging of a d. The other paper I 

dascribes a recent exploration by Don Pedro Portillo of the dietricta of Humta and 
La Mar, between Ayacucho and tbe Apurimrc. . The mull hrs been to show that 
a feasible route existe between that town and the held of steam-navigation on the 
Apurim~c, the journey only occupying three drya 

Bow Exploring Bxpdition to Qarmsn Bew k i n e ~ ~ - A n  expedition 
h.e been set on foot in Oermany to follow up the diiveriea made in 1896 by 
Dr. huterbach and his compmions. Through the oourtany of the Forsign Mce, 
we have received the following details regardii its organization and programme, 
taken from the Berlin N&c Nodrichten. A nmall stan-wheel absmer b e  
been built, and is to be taken out at once to the mouth or the Ot t i l i i  river, the 
exploration of which is the main object of the propod expedition, it being s u p  
posed that it forms the mouth of the large river (the Ra,mu) d h v d  by Dr. 
Lauterbach to the north of the B i d  range. The stesmer, which wil l  be put 
together on arrival, will ~ccornmodllte four or five Europeans and fifty nativeq and 
awry provMom for 220 days. It is propod also to visit and explore the Bie 
m a d  mountu'ns, in the immediate neighbourhood of which a strtion wil l  be 
established, and it is hoped that an easy route to the range, which probably contains 
gold, will be thus opened from the north. Subsequently it is intended to explore 
the oourae of the Markham river, which entars the aes at the head of Huon gulf. 
Should the expedition prove d l ,  a large area of fertile country in the interior 
of the Protectorate will, it is hoped, be opened up. 

Funeral of the  Lort Member8 of the Calvert Expedition.-The funeral 
of Mr. C. P. Wells and Mr. O. L. Jones, the loet members of the Calvert expedition, 
who died of thirst not far from the Joanna oprings dimcovered by Colonel Wu- 
burton in 1873, and whom remaine were diecovered by Mr. L. A. Wells in June 
k t ,  took place at Adelaide on July 18, amid univemal manifestations of regret 
and spmpathy. The ceremony is mid to have been mod impreasire, and a note- 
worthy circumstance was the very repreeentative gathering of members of varim 
exploring expeditione, dating from 1844 onwuda The S t u t  expedition of th.t 
year was repreeented by Dr. J. H. Browne, who was surgeon of the party, whib 
the list of well-known expeditions, members of which were present, includm 
&we of Stuart (1858-60), McKinhy (1865), Warburton (1873-74), &use (1873), 
Gilee, and Lindesy. A full account of the ceremony appears in the Adelaide 
Advntiscr for July 19. A fund is being m i d  in Adelaide for the benefit of the 
midow and children of Mr. C. F. Wells. 

Examination of the Jakati Ever, Dutch Bew Quinea.-The Tijdsnp 
of the Netherlands Qeappbicsl Society (second aeries, vol. xiv.) contains a short 
.ocount, by Dr. D. W. Homt, of an examination of the no-called J h t i  river st the 
w r n  extremity of McCluer gulf in Dutch New Guinea. According to Dr. Homt, 
this is not a true fresh-water river, but rather a creek widening out into an arm of 
the sea, The =tern extremity of McCluer gulf ie strewn with islandq .nd 
betwggn these and the mountainous north shore of the gulf a number of mndlrrnLq 
intem&d by a labyrinth of channels, have been formed. Exc-apt at the foot of the 
mountains, the water is everywhore mlt, and considerable depths were obtained by 
sounding. The creek wan mended .e far as the t o m  of JaLsti, up to which point 
the ebb and flow of the tide wan everywhere experienced. Dr. Eomt doen not, 
however, appear to have proved that no fresh-water river is reached by penetrcrting 
farther fromths eea 

- 
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relating to the actusl work in the field. For the survey of the boundary, triangula- 
tion is recommended wherever poeeible, an it given the beat ba6s for the topo- 
gmphical work neceesary to ahow the relation of the boundary to the features of 
thecountry. Special hints are given M to the demarcation of particular forme of 
boundary, such 9e a watershed, a p d e l  of latitude or a meridian, a ,straight lbe.  
joining two pointe, or a line parallel to eome given feature. The defects of euch 
conventional lines the l a t h  of theee are very great, and it ie important that 
an agreement should be come to beforehand as to the manner in which the 
difficulties, which are sure to ariae, ahonld he met. When the work in completed, 
it in advisable that the frontier should be accepted by the two governments as; 
delimited, even though possibly eomewhat at variance with that deecribed in the 
original treaty, aa by this means future d i u t e s  are avoicied. After the paper a 
d i o n  took place, Captain McMahon giving hi experiencee u, delimitator of- 
the Afghan frontier, where the work wae carried out under conditions veq  diflerent 
from thoee of work in We& Africa; while Colonel Dalton described the work 
carried out in the I n t e l l i c e  Department in connection with the preliminary 
negotiations 

The Teaahing of kgraphy.-A lesfiet hae been iasned by the Teaohern' 
Guild, giving general advice with regard to the tacbing of geography and the- 
cboiae of books and atl.sea It embodies the recommendations of a committee 
appointed in May l ~ t  to draw up a list of important pointa to be considered ur 
desiderata in the taxt-books and atlaaes employed in the tesching of geography.. 
The c o r n  of teaching suitable for the lower, middle, and higher formn of nchoola 
mpoetively in traced, and a brief statement made of the particular pointa to which 
attention should he directed, both in the teachers' and pupils' books The leaflet 
should be of -me, not merely ae a criterion of the value of exinting books, but u, a. 
guide to those engaged in the preparation of geographical text-books. Copies are 
to be obtained at the office of the Teachere' Guild, 74, Gower Street. 

OBITUARY. 

Lient.-Oeneral Sir W. Drummond JervoL, B.E., P.RS., Q.c.M.Q.: C.B.. 
LIEWT.-GEIERAL Sir W. Drummond Jervois, who died on Anguet 17, in his 
76th year, from the effects of a oarrhge accident, wan an acknowledged authority 
on fortilicationa, and during a long connection with the War Office (lid M U O ~  to 
improve the means of defence of tbe various British possessions throughout tbe 
world. Previous to hie work in thin direction he had seen eervice in South Africa, 
and during the Kaffir war d 1846-47 had been entrunted with the task of mapping 
the British nection of Kaffraria Later in life he had been @overnor of the Stnit 
8ettlqment.s and of New Zealand, retiring from the latter poet in 1889. Ha had 
lived latterly at Merlwood, near Virginia Water. He joined our Societyin.1858, 
and in 1893 ww elected n Member of Council, resigning the office, however; in the- 
following gear. 

Thomaa Brumby John8ton, 
Mr. Thomas B. Johnston, senior partner of the well-known firm of Mmsm. W. 

'& A. K. Johnston, died early in September at the advanced age of 84 psm. 
Mr. Johneton wae the youngest son of Andrew Johnnton,.of Peniouik, and broth= 



of Sir Williun Johnston md of the well-known geographer, Dr. Alexander Keith 
Johnaton, gold medalist of our W y ,  the antha of the great ' Physical A t h  ' 
Brrt publieheti in 1848. On the death of the 1.- in 1871, Sir IViXlism Johnston 
hring pmviody 'etired, Mr. Thomm Johnetan bsolrme head of the ' ipopphid 
6rm,stpodtionwhiihheret.inedtillhisdeath. Henrisamemberofmveral 
larwd axiotiai, inciading (in addition to our own Socimty, which he joined in 
1871) the Boebty of Antiquark of Sootland, the Qe~logical Bociety, and the 
Eoyd Bociety of Edinburgh. He waa hon. treMlrer of tbe Society of Antiquuiej 
from 1860 b 1861, and WM prcmnted with a tesrimonisl on hi retirement from 
tbat o h  in the l.tbr year. In 1877 he m a  .ppointd Ckgmpher to the 
Qusan for &otland, a poet previously held by his brother, Dr. A. li Johnston. 
Mr. Johxuton WM the author of the 'Ehbrhl m p h y  of the Clans of Soot 
land,' publhhed in 1872, and of d of the later addition8 to the map in the 
'Boyd Atly' an well M of Library mapo published by his firm. In 1843 he 
-married a dwghter of the late Thoman Buddiman, a d  h a m  fire mnn and three 

Albert 6leorpp sidaay Hawea 
Tbe death has been announced of Mr. Albert Hawee, Her Najmty's Consnl- 

Qeneral at Hawaii, who had been a member of our Society since 1885. Mr. Hbwea 
entered the Royal Marinm in 1859, but r e t i i  ten years later ; and from 1871 to 
1884 WM in the Japanese servica In oonjunction with Sir E. M. Sstow, he pub- 
lished, in 1881, a 'Handbook for Ikvellem in Central and Northem Japan,' which 
since 1884 bas been incorprated with Murray's aeries of handbooks. In 1885, he 
wan app6inted Britiah consul in Nyaaaland, taking port in the hoetilities with the 
Arab which broke out soon afterwards at the north end of Lake Nyasa. He 
au employed on special duty at Zanzibar in 1888-89, but in the latter year was 
transferred to the Pacific, which remained his sphere of action until hie death. 

CORRESPONDENCE. 

WILL you allow me. to d e r  a fen remub on Mr. Tatess interaLing lettor in the 
J o y m d o f t h s ~ t y  forAgast9  

Firstly, an to the region signi6ed by the compound wod Kej-Makr611," or 
'Kech Makurbn." I stated in a Rsport .to the Bombay &rernment so far back- 
.Di?mnbsr, 186E :- 

UIn the chronicles of the canqued of Sid, at the early part of the eighth cemtury, 
mention is made of thii country as lying in the route of the invading army 
muohiig from the land of the -if* In LD. 1154, A1 E M  oab it by it. 
modern name without the vruiotion of a single letter; and a century later, Maroo 
.Polo qmks  of 'Rea Macoran, s great kingdom of idolatem and hacam'  That 
the modean word ' Mekran' b not found in the oreelr or Latin writem w+ treat 
of the locality ie explained by the suumption that it is a corruption of ita anoient 
ddgnation, or an Oriental name of doubtful origin. From the ahteenth osntury, 
and after the Portuguese establidmd their authdty in the P d  gulf, not only 
do we find more frequent mention of Melvan i tdf ,  but mme of its towns or 
villapa a p p w  under their modem namea But all such information is c o n f d .  
The mapa, up to thoee of the preaent century, are not reliable, though several ahow 
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the parti& tract required, a d  no mtinfacbry account of the country Sr d y  
recorded betore the publication of Sir Henry Pottingds tmvelr in 1816." 

Whaa writing the a h  more thm a quarter of a century ago, I d d  to 
Major Leech's "Brief Hiitory of Kelat," contributed to the Asiatic society'@ Jmrlld 
in 1843 ; and in a paper rend a few months later at Hurow, reverting to the name 
contribution, I mid, The maritime tm& between g.richi and the P h  
frontier inclnde the anmtry of the Ichthyophagoii' and the modern lume Afakh  
beus a strange similarity to the P d n  ' MPhi-Khdn,' a liW traualatiw~ of the 
Greek plnral word." At the rink of placing myself in antagmiam -with high. 
authority, I cannot but regard thb acceptation of an undoubted P e h n  word (i.~ 
M&khorcin, or Miieorcin, B'hh-eoters") for Makrbn, to be mom than a mere 
e o i b  of mund. The connection with the Greek original in i s o a t ,  to my 
mind, convincing. Khurain is the p m n t  partioiple of the verb kAu&rr, IS to eat." 

Secondly, Mr. Tate tbinks it (probable that &nerd Hdg's " M d  of 
Istakhrin is " N ~ b n d , "  to' the south-ennt of Bunpur. But, in looking bmk to 
my former reporta on thew matters, I find that the oomparatively well knan  
UKtmarkand," mouth-muth-east of Bampur, wru, subject to mwh p e r v e d o ~  of 
spelling that it might itaelf be a i l y  COW with hhakad. " K.arknd 
and Rack," I wrote, " are cleuly identified in the ' W u n d  ' of Ibn Eelh.l 
(AD. 977), the ' Kenrbnnd ' and 'Canrbund' of Intakhri and the Nubian geographerI 
a t  perhape an equally remote period ; the CambundB of Edriai (A.D. 1164), and 
the B n d  of Ibn Haukal and Intakhri." 

Thirdly, though not poseeasing data to determine any period of actual occupation 
by the >Iogh.ls, I venture to trrraacribe one or two more panqea from papers 
which. though mainly political, contain much that is pure local hitory :- 

"Native hietoriane, if the term can be used-for the mere tellers of tradition, make 
the earlier rulers of Kej to have been the Maliia (or Malik) Baluchis. The town 
wan at that remote period the capital of Mekran and the neat of government. The 
province extended to Mintib on the went, and Panjgtir and Kolwsh on the a ~ t ,  all 
which places it comprised within ita limib. Such a range explains Captain 
Qrmt'a referenma to the eight paessa into Mekran, between Minab and Kelnt. A 
tribe called Bulsidi d i e p o d  the Malike, and were themwlvee rednced by the 
P e b ,  md we are then brought to the period of Nadir Sh&, who made o m  the 
whole of Baluohintan, inclusive of Kelat and Xekran, to Ndair Khan Bnhdi." 
But it did not lleem to me that the term Kej Mekran " wold be restricted to 
the province of N d r  Khan, for a century before his time we find montion by 
h d e l s l o  of " Getsche Macguerona," which must be the mme wmponnd differently 
spelt. If intended by Martini& (A.D. 1735) in Kiech, petita province de Peme," 
it.may have belonged to Pereis before the days of Nbdir; but the fact that mrsy 
old authors and travellm would m c h  it d m  not carry much weight, for who 
among them han deauibed, or attempted to describe, the actual country? The 
popular charts of the Indian Navy, produced during the pnmpw~ll~ dsps of that 
distinguished a ~ ~ i c e ,  call the whole line of colrst from Cape Janhk to Karachi IS the 
co~st of Persia," but thin circumstance may not paw rn historical evidence. 

Of the Miri fort in Kej, alluded to by Mr. Tate, mention in made in the 
batmctive " Notee on Mekran," submitted to the Bombay Oovernrnent in 1885 by 
LieuL (now Colonel Sir Charles) Rose, Adabu t  Poli t id Agent; and I renturn to 
oxpnas a hope that those notenewill not be overlooked by the present genmtion 
of writem on the interesting trncte which separate Pemin from British India. 

F. J. GOLDSMID. 



P.8.--Since writing the a h ,  my attention hae been accidentally recalled to 
6ir T. Holdich's valuable amtrihtiom on Anoient and Medimvd Maknur,' in the 
fhde-ty's Jmmd for April, 1896. In thii it is gratifying to find that the writer 
admits the continuous doaig~timn of fieh-eater " for the Makr6ni of to-day, as in 
oldem ti- The apparent dkrepancy in the orthography (glrurrin or Khmin) 

8 mat& of locd pronunciation only. 

IT is inbraeting to h d ,  fram Mr. Tate*s letter publiied in the August number of 
the JouaraZ, that the Ecs ~acor6n'' of Marw Polo is so nearly in accordance 
with the local pronunciation of the p m m t  day. Yakut, who followed the wage of 
h b  proee anthorn in writing Mukcin, saps that most Arab poeb pmferred 
M t d k t a h ,  and quotes examples by o!licia1e who, like Mr. Tetq h d  lived and held 
dministrative chargea in the province, bat he evidently c & d d  that this form 
of the name wan only jmtfible by the exigencies of metre. It should be noted 
that he nne very careful to aemrbin the correot spelling of place-namw. Ia Mr. 
Tate absolutely certain about the local pronnnciation? I msrely hint a doubt, 
because so many Engtish officers, from Sir Frederick hldamid downwmh, who have 
viaibd m d  written about the province, adhere with one accord to Makr6n, or 
p h a p  Mcknin, and asem to know of no v a ~ n t a  

Another cam in which Marc0 Polo proves to be more correct than his c0m- 
mentatord is that of CamadZ, in KarmPn. This name, long since vaniahed from the 
lodity, has pnded Sir Henry Yule and othera Sir Henry thought that it might 
have been a mistake for HamPdI or Ahmdi. Qanaal Houtum-Bchindler, according 
to T o m d e k ,  "waist auf die Andogie :eon K~hn- i -Md hin;" and T o m ~ ~ b e k  
himeelf, venturing on a still more risky piece of conjectural emendation, says we 
may rentore Marco's pl808nme gs to Famsdi, or, on the analogy of Semy ( S h k )  
and Sonclua ( S h e d d h h ) ,  to Samadi" (' Zur Hist. Topog. von Perdien,' voL i. 
p. 181). Yet Muw, Polo was d l  bnt acc!vate when be wrote CamadB for C a d i n .  
The latter wan the name of a suburb of Jiruft, the most flourishing town in KarmP~ 
during most of the middle ages, but now repre~nted by a heap of ruins on the 
upper waters of the Halir river (ancient Divrrid.) Camhdin is not mentioned by 
the Arab geoeraphm, and perhaps was not in existence in their time. Leter, how- 
ever, itn importance to tradere and travellere attracted considerable attention to it, 
end in times of barbarom warhre its wealth proved itn ruin. Muhammed Ibrahim, 
who wrote an account (tedioun enough) of the Saljuk prinoee of &r&, thun 
demoriben it as it was in the year 1171 A.D., when the tmp of the Saljuk Bahram 
8h.b plundered and desolated it : " Cam6din a place just outside of Jhft ,  
inhabited by foreigners from BQm and Hind, 8 atation for travellers by land and 
q a treasury of the opulent, a etorehouae of the merohantn of the  EM^ and Weat " 
(Houtama's edition of the Peruan text, p. 49). The place is mentioned several 
t ima by M. Ibrehim, who says that the battle which preceded the plunderingabove 
mentioned took place on *' the plain of CamMm " ( M e  CnmBdin). 

With respect to the name K 6 h  (or K6j) MakrBn (which is the universal pro- 
nunciation in the adjoining province of Sindh), I m y  mention that it WIN unknown 
to the Arab geographers of the tenth century. In their time the name of the 
p-ce is found assoclted, not with Kiz, the capital, but with Tiz, the chief port 
of th.t region. El Ietakhri writes, "The port of MakrBn and that p u t  of the 
country ie Tiz, which ie known as Tiz Makrcin." In this he is followed nearly 

by Ibn Haukal, and El Mukaddaji gives the port the enme uame. The 
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aoupling of name0 in thii  way is due to a men, f d  of vulgar fancy, uul  ia with- 
out any red oignificcmoe. The form Khh-Afakrin came into vogue a t  a. later 
period, but m u t  have been well established when Mamo Polo travelled in Eeatao 
Per& M. R Hkra. 

GEOGRAPHICAL LITERATUBE OF THE MONTE. . . dddrhonrtoUsLibmq. 

By WClg ,rnBlDaT nm.r.. ~.ga'., lamdam, 80.8. 

Tmm iollodng abbrwi.tioor of muuu and the djemkinr dariyd fnnn tba .I. 
6mPbJed to iIxlia&te the loame d utidm f h n  othm mb- ( h o m a w  

-OPE. 
A e - B u n g u y .  M.K.K.G. &r. Wien 10 (1897) : 167-186. VM~&Y. 

Ueber den Ureprnlig der Yagyaren. Von IF. v. Vamb6y. 
An examination of the light thrown on the question of the origin of the Magyam by 

l inp iho ,  enthropologid, and pychological facb. 

Awtrh-Xunguy. df.K.K.@. Ge6. Wien 40 (1897) : 212-246. -- 
Ungarns Milhleninduatrie. 

Baltic O h o h .  J. G* S (1897) : 325399. W n e .  
The Last Orest Baltio Qlaaier. By James Geikie. 
A redtement  of the author's r e a e o ~  for holding, in opporition to Dr. K e i l M  and 

other Prosaian g e o l y b ,  that the grept terminal moninw of the Baltio ridge are 
the produota of an in ependent glacial epoch. 

Denmark-Pmdulom Olmemation& hhrhr. 
Owrsigt K. Dan& Vidcnrk. Sehk. Forhad (1697) : 139-1U4. 

Relative Pendnlmdinpr  i K@benbnm og pas Bornholm mcd Tilknytnin til 
Wien og Pobdsm. Af Oeneralmajor Z~ohuiae. Aveo *am6 en franpie.. bilA 
Plate. 

B u n p e - ~ e a  BiplrJ- 
The Bacial Geography of Europe. A Sociological Study. V. The Three Enro- 
pean Raws. By Pmf. William 2. Ripley. From Appleton'n P u&r BCStnm 
Monthly, Jnne, 187, pp. 192-209. New York : D. Appleton L Co. s i z e  9i x 6). 
lllwtraliona Prawntsd by the Atdiw. 
In  this paper the author endeavonm to reconstruct the main type of the population 

of Europe. from an in&igaii*ln of the geogmphid distribution of partioular traits, 
and tho tendencies to oombinntion most frequently obecrrable in them. The three 
racial types thw conetituted are named by him the Teutonic, the Alpine (Celtic), and 
the Meditemean. 

- - 
&-ruein€mollauenri#eninfilll:- 

A. = Aomd~my, Aademie, Ahulpnrirr. 
Am. = Ann&, An* Annalen. 
B. = Brilletfn, Bolletth, Boletim. 
(blk=clemlme,& rl 
0. Bd. = Compb. Bepdua. 
Erdt-Erdhnde. 
G = Oeogre h Qeqpphie, Cbgmk &=-1E,L 
I. = I~t i tnDe,  InrSitution. 
J. = Journal. 
M. = IKitt8ilungen. 

Bfmg. = Magadna 
P. = Pmoeedingr. 
B. = Bo ,. = &", h e ,  Bmbh 
8.rEboiety,aooi~Bel.L.b. 
Bit&. = SikmgdmrWL 
T. = Tranmtioxu. 
V. = verein. 
Verh = Vexhandlongen. 
W. = W i ~ e ~ o ~  d am-. 
Z. = ZeibbrifL 

On amount of the ambiguity of the words odauo, quarto, eto.. the size of boob in 
the list bqlow b denoted by the length m d  breadth of the cover in inohea to the 
nearest half-inch. . The size of the Journal ie 10 x 64. , - 
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Xrame-Batmial M B ~ .  dm. 6 . 6  (1897): 289-812. rhl~dt. 
h i  d'nne cute botaniqae et toreatire de k France. Par M. Oh. Flshanlt. 
With Map. 
Deaoribea the nciplee followed In tbe coudmaotion ofa specimen ah&, embraoing 

t b  district uanX%erpignau, of a p r o H  Botsn id  map of Fruos on the of 
1 : 2u0,aoo. 

. W ~ .  &. A. Wirr Wien 1W (Abth. I.) (1896) : 5-40. Mojrirorior 
Ueber den chronologimhen Umfang dea M a t e i n - W e s .  Von Dr. Edmund r. 
Mojahvicu 

9euMn~-Oda. Am. G. 6 (1897) : 313-327. AWrhoh. 
Le dgime de I'Oder. Par I. B. AuerbReh. 
An anelyds of the moat important sections, from a geogmphioal point of view, of 

the mlnminous work on the Oder noticed in the laet volume of the JotrmclZ@. 442) 

.8anuny-Aucipit.tion. h o l d .  
Vertiffentlichangen den K"ni~1ich Prenwiwhen Meteorologieohen 1nstitnta 
Htnnnsge~eben dnrch densen Direktor Wilhelm von Becold. Ergebnisee der 
Niedereohlaps-Beobachtnn n im Jahre 1894. Berlin: A. Anher & Co., 1897. 
sire 1st x log pp. XI. mrm. Y a p .  

. &whn Archipelago. Verb. Gea. ~ r d i .  Berlin %4 (1897) : 264-a80. FI~iIipp~on. 
Herr Dr. Alfred Philippson: Die griechimhen Inseln den Agiiiechen Meorea 
Witla Map. 
A oomkheunive &etch of the phpical and economic geography of the Greek 

idand& 
ma-600%. &. A. Wh. Wh. 106 (Abth. 1) (1000)) : 501-520. Hilbsr. 

Geologimhe Beiae in Nord-Grimhenland nud Tiirkiseh-Epirue, 1893 (vorl5n0ger 
Bericht). Von Vincem Hi1be.r. 

Italy. Hillwrish. 
Bnlla opportuniti che l'ares delle euddivhioni del Begno wnge rigommmenta 
evalntmta per uella province, di cni ei poeaiede il materiale osrtogrefico, e 

. qnei comnni, $0 urn h-o oontestoeioni di mndni Belorione del prof. 
Millexnwioh.-Atti del IP Congrees~ G w g r d m  Itsliano, Bomq 1895. Bomq 
1896. Pp. 159-164. 

I*-Alpine g W e m  Hem S.G. Ilaliana 6 (1897): 171-192. l u r o n .  
8ui h i c i a i  del mee~iccio del M. Disgrada o Phco Bello, nota del eocio prof. 
LWJ M~non.  Wifb Map a d  IUwtrotionr. 

1 * 4 m b e r .  Riv. B. I t a l h a  4 (1897) : 102-108. *- 
A n m  dells lines di divieione tra 1'Appennino Settentrionale e il  CenMe del 
prof. w g .  Gina Boggara With Map. 
A continuation of the controversy ae to the bonndary between the northem and 

central Apenuinem. 

1talY-~* Do Biorgi. 
L'orografia delle Pnulie conriderate nei moi rapporti con la Geografi8, le Geologia, 
la Siamologia e 1s Climatologia Queetioni relative. Reladone del prof. Cosimo 
de Qiorgi.-Atti delIIO Congreeno CkngrcrBco Itdinno, Bomq 1895. R o q  1896. 
Pp. 182-192. 

Italy-Bmaoo. Ria. B. ItaZiano 4 (1897) : 23-29.80-101. Oarbini. 
4lcune notizie 5iche snlle segue del Bena~t, ( C o l o r e - T ~ ~ - T ~ m p e ~ t ~ ) .  
Noh del Dott. Adriano Garbmi. 

It.1J-CIz.bri.. 0 0 ~  
Bulls forms di alome t h t e  dell8 Cdabria e specialmente dello Stretto di Memina. 
Comnnicsaione dell' ingegnere Emilio Curhe.-Atti del 11" .Congrenm Geogm0co 
Italiano, Bonq 1895. Bomq 1896. Pp. 193-199. 

I tdy4utogmphy.  . Banedietis. 
Lo stato dei lavori che si eeeguono nell' Istitnto Geogrpfioo Militare per la (3artr 
d'Itelia, e i metodi aegniti per formarla. Conferems del Ten. Qen. Bisgio De 
Benediotb.-Atti del 11° Congreano Geogra0co Ihlisno, Boma, 1895. Bomn, 
1896. Pp. 3-22. Hap. 
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IWy-&rly May. Hori 
Dl dcnne Oute d'IWis del m l o  XV. in rapporto oon h atoris dell. auuvoemrr 
geograflca dYIteliP e con quells dells Cartogratla. Comaniouione del dottore 
Amunto Mon Atti del IIo C o n g r e ~  QeogrelIco Italiano,lbm, 1895. Boma, 
1696. Pp546-550. 

It.17-EuthqolSs Msar 8.0. Ildiana 6 (1897) : 312-830. Bsntts. 
S d  brremoti dells Bomagns del 178l,stndio del d o  Mario hrstt.. With 1C.p 

I t . ry-emlp@d DsrLionr lyrtrir 
3nlP opportnniti di stabilire, a vsntsggio dells a o o h  e dells denrr, il limits 
u m v ~ o ~ ~ I e  be I td i s  Continentale e IWia Penimalue. Beluione di Liugi 
m p p o  de Ibegirtria-Atti del IIo Congrero Qeogrdoo I b l b ,  Bcma, 1895. 
b m a ,  1898. Pp 500-508. 

I*-+ n a p  Pdl8ti 
S u b  formuione e pnbbliocrdone della Cute geologica del 
dell' Ing. Ni.rolb Pellati.-Atti del 11° Cmgream Oeogdco Izo, gzz.  
Roms, 1896. Pp. 111-1s. Map. 

1 ~ 4 ~  Po~ro, 
Snll' opportnnith ohe le wriuioni dei ghkooiai i U n i  riano mhbmstioa~~ente 
stndiate, e snlle rioerche inidate s tale eaopo. Relazione del Prof. Fnrnoeaco 
Porro. Atti del IIo C o n g r e ~ ~  Qeograflco Idisno, Boma, 1895. Roma, 1896. 
Pp. 176-181. 

1t.ll.n girtaiolrl Bwttm. . V&m. 
Sui bvori per nn glosruio geografico dell' Itnlia del Hedio-Evo. Behione del 
Prof. Qitmeppe Dells Vedovr-Atti del 11" Congrew Qeogmflao Ihlinno, Boma, 
1895. Romq 1896. Pp. ,586592. 

I t a l y - L t g  of Cartogrrphy. Dotto. 
Del oonoetb fondamentale a oni potrebbe innpiram la Storia delh Certopda 
itslime. Belarione del oolonnello Antonio Both-Atti del IP Congmmo Oeo- 
@oo Ihliano, Boma, 1895. Boma, 1896. Pp. 593-608. 

I t a l y - I d  Ohsnnel. AM. Hpiwgraphia W (lss7): 214-215. - 
Nsrigir im Xmal von Irchis. Nach dem Berich1 des dentachen KOM& in 

ith C h a d  ~ a p e ~ 7  
IklJ-L.Le -re. Mem. S.Q. Ilaliana 6 (1897): 531-331. Prls- 

Un oordone litomneo prwm Imp- aul Lago Megsim,  not. del do# Csrlo 
Reule. With Ma* 
On the moraines near Inpra. 

Itdy-L-. Vinoiguerr8. 
Dell' opportnniti di eatendere gli rtudi limn010 ci a tutti i laghi italisni e dei & metodi wn oni oondwli. Relsnone del Prot cio Vincignem. Atti del 11" 
Congrewo Qeogrsfloo Ilsliano, Rome, 1895. Roma, 1896. Pp 205-212. 

1-MOulL~. Pann.; 
A ruli dhtinzioni e individdoni  rietemrtiche debbsno mttopord dells Qeo- 
grr'& le montagne dells Peniolo Italian4 in bsle delle ragioni mientiflohe 
oombinste oolle opportunith didsttiche, e qmli h pih ~oet tabi l i  delle lorn 
& r i d  divbioni. Reldone del profemore Filippo Poreas.-Atti del IIo Om- 
grew0 Qeogra0oa Itelisno, Born4 1895. Rom, 1896. Pp. 464-499. 

Itdy-BonugM. Bort 
Antiohi nomi dei flumi di Rornagna. Comnniotubne del p d  Febio Qori.-Atti 
del IIu Congreeso Qeografico Italisno, Rorns. 1895. Boma, 1896. Pp 58&!i45. 

Italy-Bioily. 
DMribnzione dell. rpolaxione dells Sicilia r~pe t fo  d l a  diatsnza dal mare. 
Comnniorsione del ott. Olinto firinel1i.-Atti del IIu Congre~u, Oeogdoo 
1-0, Roma, 1895. Romq 18%. Pp. 221-227. 

Italy-lbnmnf. M m .  S.G. Ztoliana 6 (1897) : 410-435. lbhi. 
I d o n i  boraoiferi dells Towam, studio del socio Carlo de Stefani. W a  Map 
a d  mutratioru. 
A -t intereating description of the hot springe from which bomcio said 

produced on s large scale, with views of the springe and of the chemical worh. 



Itsly-Vaeth . Ham. KG. It01i0(1016 (1897): 3!B-S41. Pinton. 
Tre antiche vie romane nella Ventuia, nota di Toponomutia, del eocio Prof. 
P. Pinton. With 4lap 
On the old Boman madr in the province of Venetia 

Ital~-Vuurim. VsrA. aSr E&. Berlin 81 (18971: 295-297. Ebdin&   err Dr. Max Ebeling : Vorlqp des Sohichien-&liefa dea Vemv im Manastab 
1 : 10.ooo. 
 he-mliaf-model here deroribed n u  cauetrnoted by Dr. Ebeling, in oonjunotim 

with ri. af hie pupils, w an exmine in the nre of oontonr-maps. 
I ~ V ~ r i P r  Ma. 8.Q. ItaZtcr~ 6 (1897) : 199-e08. Baratta. 

ouervdoni  fa& al Ve8uTio ilB m a m  1896, not8 del d o  X d o  B m h  
With Map a d  IIZujmhujmh~ 
M b e a  ohangm in the d t  of V m v i m  u the rernlt of reoent eruptha. 

L.pL.&Eolip~le M.K.K.Q. &. Wien 40 (1897) : 247-253. Wtr. 
Die rwmishe Mnonic+Expeditimn x u r  Beobaohtung der Sonnenflnsternh im 
A w &  1896. Von F. Kanita With Plate. 
A short amount of the Bllssian expeditiou up the Tornee and Mnonio riven for the 

obammtion of the mlar ealipae in Lapland. 
m.rrman--cr~ta B.KB.Q. G A U ~ ~  a1 (1897) : 158-19a. aslllm-. 

L'Sle de 0l3te. Par M. A. de Deuleneer. (Ah in pemphlet form.) 
A mketoh of the p h y d d  geography and hidory of the inland. 

Mditemue8n-Cmte. Oombe8. 
P a d  Comber  be de Or&& ~ t u d e  &qpphique, histmiqne, politiqne et 
6amomique. Parir : Jcaeph An& & Cie., 1897. Siae 7) x 5, pp. 132 Map. 
Pzias la. +I. 
A q u b ~ t i c  d d  tion of Crete compiled from the Led anthoritieq end oontein- 

ing s bibliogrsphy of & island. 
IIorwegha Pilot. =cFw 

Den N d e  LoQ, udgiven af Norgea Geograhke Opmaaling. !P Hefte inde- 
holdmde B rtetrslrningen iis Jomfrnland ti1 Kristianmnd, oma~beidet efter de 
~ ~ d r o g m &  Undem@gelsln 1887-1998, ved Edv. H.garnp m: Qwndahl 
& 1896. Bim 9 x 6. pp. xvi. and 312. 

Blurk. Meteusdq. Z 14 (1897) : 170-174. W- 
Bemerknngen Uber die Temperatur m r e i d e r  Fllbe und Seen. Von A. Woeikof. 

L d  M.K.K. M4itar-G.1.16,1896 (1897) : 199-221. Trmk 
Die errte topogre h h e  Anfnehme dea Kiinigreichea Serbien. Nmh dem Werke 
dea Kiin. mrb. 0 e rstlientenanb Joseplr 8imonovi0 dargestellt, von Bigismud 
Tmak. witk Plate. 
Demoription d the methods employed in the prepazation of the mepm of the Bedan 

General St&. 
M*W kdeker. 

Switzerland and the adjrroent portionr of Italy, Savoy, and Tyrol. Handbook for 
Trevellem, by Knrl Baedeker. With 49 Mapa, 18 Plans, and 12 Panoramas 
Beventeenth Edition. Leipsio: Karl Baedeker; London : DnLau & Go. 1897. 
B h  G) x 44, p p  xxx. aud 484. Priae 8 aurrlu. Prslcnted by M m .  Dulau & cb. 

Mt~~rknd. B.8. Nedateb ia  (3. 9 (1897) : 5-12. Zobrir+ 
Len S u i m  en dehors de la Suinne. 
On the dirtribution of Baise emigranb in diferent parb of the world. 

Bwitmrknd. - 
Rapport du Bureau Fdddral dee hurenoem snr lea Entreprisem p r i v b  en matih  
dDAnmmma en Suiare en 1895. Berne, 1897. Sire 11 x gf, pp. cxriii end 128. 

Turb- W u .  B W a  Mag. 16S (1897) : 165-180. ctd* 
A Glimpse of the late War. By Major C. E. Callwell, B.A. 
M b e e  the bnttle of Domokq as w i t n e d  from the Greek lines. 

united ~ - ~ l U l l i .  Mdrlrf-  
Thorough Guide Beriee. Yorkehire (Part 11.) West and of North Bidingm 
and p + a  of the country weat of tile N.g m n  h e ,  E !  - 



464 QrOaUAPEICAL IJTEUATUBE OF TEE MONTH. 

Teeadala By Y. J. B. Baddeley, B.A. Eighteen Hap and Plans by Bartblamm. 
Third Edition. London: Dnlan & Co, 1897. Sire 6) x 4j, p p  xvi. and 150. 
Prices& ~ ~ t L  PUMtihem. 
Improved and somewhat enlarged an- the ha t  edition. 

Dnited Kingdom-Engknd. Qnm m d  E v ~ ~ s .  
The Oxford Univedty Bicycle Club. The Roads m a d  Oxford. An original 
haription of the main madm and principel bye-mda within a d i m  of about 
twenty-flve miler; with the mileage of longer ronteu By H. Qmvea and A. B. 
Evans. With a new Map. Second Edition, enlarged. Oxford: Alden & Ca 
[1896l. Biee s) x 44, pp. viii. and 82. Price 18. 6d. PrsarJsd lq Pd3- 
A practical guide to oycling roade new Oxford. The map in thin edition t. by 

Bartholomew. 

United Xingd~m-lbl.gl.nd ~UWW. 
Dunganew Foreland. By F. P. QnUiver. From the Gaoqmpkiml Jarrnd for 
Hay, 1897. Size 10 x 64, pp. 12, wdbu. 

-United Kingdom-EngIrnd, Opsn h d r .  Hunter. 
J.R. gtOtwtiacll8. (1897): 560-431. 

The Movemenb for the Inolcanre and Preserrstion of Open h n d a  By Sir 
Robert Hunter. 

T r a m  the pro es of the movement for the inclomnre of common landm in England 
.down to 1869, anEummnrizes the -Its of the modern ooonter-movement for the 
preservation of open spsess. 

United Kingdom-Eueq Agrlcultprs. J.R. 8totidiad 8.60 (1897) : 251-377. D m e n  
Agriculture in Eeeex during the p t  Fifty Years, am exemplifled by the E d  
of one Farm, with opeoial reference to the Prices of Corn and the Oonditions of 

- Labour. By Frederick Charles Danvem. 

Tnitd Kingdom4hat  Bri- Baedeker. 
Great Britain. Handbook for Trsvellern by K. Baedeker. With 16 Mapq 30 
Plan4 and a Panorama. Fourth Edition. Leipio: & Baedeker; London: 
Dnlan & Co. 1897. Size 6) x 44, pp. Ixiv. and 556. Price 10 mark PrcwrPted 
by M a a n .  I)ulau & Co. 
Every effort appears to have been mde,  in the preeent edition of twin well-known 

handbook, to maintain the standard of excellence reaohed by the series ganexally. 

United Kingdom-Ireland. ~ . d d o l b ~ .  
Thmngh Guide Series. Ireland (Put I.) Northern Conntiea, including Dublin 
and Neighboorhood. By M. J. B. Baddeley, ar.  Twenty M a p  and Plana by 
Bartholomew. Fourth Edition-Revised. London: Dulan & Ca, 1897. Bi 
64 x 44, pp. xv i  and 212. Prim 48. Prennted by the PubIiJlar. 
Thu edition is revised and enlnrged, the map ere 01- and llseful, althongb of 

-different atyles, and the plans of towns are particularly good. 

United Kingdom-Menohertor. J.B. Apticultud 8. (3) 8 (1897) : 205-228. k. ' 

The Food Supply of Dfmchenter.-I. Vegetable Produce. By William E. Bear. 
Witb IUdmtion 
A statement of the a o m r  of supply of the veriom itema of vegetable produoe, 

and the manner of distribution to consumers. 

United Kingdom-Wro-e and Cberhirs. Mumy. 
A Handbook for Beeidenta and Travellere in Shrophire and Cheshire. Third 
Edition, rerieed. With Yaps and Pl,ura London : John Morray, 1897. Size 
7 x 5, pp: 48.156. and 6. Prim Gr. Prerented bv tL Publirhsr. 
This edition has been thomnghly revised, and oonteins muoh new information 

respecting the parte of the country most vvisited by tourists and pedestrians. 

ABIA. 
Central Ah. Hedin. 

Lopnor-briokeneta vandring. Af Sven Hedill. (Aftryck nr Qeol. Fiiren. i. 
Stockholm Fiirhandl. Bd. 1% Hiift 6,1896.) 8ize 8 i  x 5). pp. [I63 Map. 
An .coount of reoent ohanges in the bgdrograpb y of the Lob Nor baein. 



J a p n - X h h &  -hop. 
CAW& M i u .  InblI- (=A) 98 (1897) : 525552. 

N [ i  in C h i  Oorea, and Japan-A Traveller's Testimony. B k  Bishop's 
Speech at  St. Jamee's HalL 

HirLoriarl-Donah Ollmmi. 
dlfred Gummi Le Dondiin et lea Philippinen. Lettree h M. le P f i d e n t  de 
la h i t 3 6  Qhgmphiqne de Parin." Size 6 x 3, pp. 122. h n t * p i e c s  and 
Facn(IU(mib Man. 
The author k thin booklet cambsb the theory of M. Bomanet du C8illaud (JmmZ, 

voL v i i  p. 659) that the Dondin inland of Friar Odorio wprementa the Philippines. 

~Birbricd M.K.E. f3. W h  40 (1897) : 329-419. - 
Die topographimhen Gapitel des indinohen k p i e g e h  Hoblt. With M a p  
This has a W y  been referred to as a separate pamphlet (a* p. 3S9) 

I n k  finpstial and Ariatia QmutuZy Rea. (3) 4 (1897) : 1-10. imthb-. 
, India in the Bixtieth Victorian Year. By Sir Roper Lethbridge. x.o.1.r 

The writer temtifleu, from a 01- personal inapeation, to the admirable working of 
the famine relief organicatiou, snd to the general advance made by India during the 
last twenty-flve yearn. 
I.dk-Bdnohbtm. Quaduly J. Gwl 8.1 (1897): 289-309. MoM8hon 

Notea on mme Volcania andother A, whioh -near the Baluohistan-Afghan 
Fmntier, between Chaman and Pernia. By Lieut.-Glen 0. A. YcMahon and 
-bin A. H. AtcMahon. With Map a d  Plabr. 

India-Bnddha'r Wrthplsee. W d b l l .  
J. A&ia 8. Ben& 05 (Pt. I.) 1896 (1897) : 27b279. 

A Tibetan GnideAmok to the h t  Siten of the Buddha's Birth and Dath. By 
L. A. Wadddl, m.a, eto. 
This refers to the Amha-ediot pillar recently dimcovered in the Nepslcae Larcfl 

which, M the writer shown, enablen ua to flx the Bite of the birthplace of Sakya Mnn1. 

IndL-Cqh. J. Ceylon Br. R. Ariatia 8.14 (1897): 303-223. L a d .  
Plaae-Nnmm in the Vqni. By J. P. Lewim, 0.c.a 
The great majori of place-names in the Vend dintriot oontain one or other of the 

numuou Tamil w o j s  for "tank," the s cilo title being taken from a m e  natural 
.object or occmrrence connected with the pL. 
Inak--cqh. J. G y h  Br. R. Aaiatb S. 14 (1897): 118-124.134-154. Modd-. 

Ancient Citiea and Templee in the Kurnn+g.le Dietriot: Ridi V W .  By F. 
H. Modder. 
Ditto : P.nduwm Nnwara. By the name. 

Iadia--Hlatory. Impmial and Ariatic Quarterly Ba. (8) 4 (189'7): 120-151. ImdL 
India before the English. By R. Bewell. 
The writer oombata the false idem prevalent among the I i i i u  M to their post 

.hintory. 
IndaChinr J.R. ArMLia S. (1897) : 551-577. @mid. 

Notea on the Early Geography of Indo-China By Q. E Geriui. Part i. Prs 
bistorio Period: Being Beeesmhw on Ptolemy'r Geography of the India extrs- 
h g e m .  Walh Map and Tabled. 

- A note ia given on t h b  paper (a&, p. 496). 
. J a p n  Tram k t i a  8. Japan 24 (1898) : 12-40. Ohmant. 

Chinere Befopm of the Seventeenth C e n t q  in Mito. By Emcat W. Clement. 
Biographical notiow of two Chinem mavanto, who, as refugeen from China during 

the Tartar invadon, helped to extend a taste for learning in J a m  

Japm-Ainu Wordr Tranr. Ariatie S. Japon 84 (1896) : 41-111. Batahelor. 
Ainu Womb as illustrative of Customs and Matterr Pathological, Peychologiosl, 
and Religions. By Rev. John Batchelor. 

Japan Art. Trana. Ariatic 8. Japan 24 (1896) : 157-175. Doormm. 
The Influence of Cfreco-Persian Art on Japanese Arts. By Rev. Imac Dooman. 
Under the term ' Grmo-Persian' influenoe. the author hem al111des generally to 

*he oivSlization whioh had its origin and development in Weetern Asia, Egypt, n11d 
Esrtem Enmpe. 
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Japan-Pomon Tram. Ariatie 8. Japn $4 (1896): 112-136. lhv i&o~ 
A Beview of the Hhtory of Formom, and a &ebb of the L i e  of IZkringe, the 
f i t  King of Formom. By Jea W. Davideon. 

Jam-X- J. Tdw G.8.18 (1896): 355384. Mii. 
A Travel in the Northern Part of the Taiwan Inland (Formcmb). By Y. Iahii, 
Bigalmehi p n  Japaaese.] 

Jam-Iormots. J .  T%d ff.8. ID (1896) : 317-350. y-- 
On the Island of Taiwan (Form-). By 8. Yokoyama, N+kuehi. p n  
Japanese.] 

J&psn--K.i J. Tw- G.8.18 (1896) : 451-488. JhM- 
h e  Fhnm in the Moantainons Land of Minami Korna@ri, Provinoe Eai. By 
K. Jim%, Bigalruhaknrhi [In J a p a n ~ ~ e . 1  

m c A .  
Abphi ie .  v b n h -  

One h i o n  fran b e  en Abyminie. Par S. Vignhci. Parh: A. Colin & Oia, 
1897. Bize 74 x gpp. xiv. and 224. UIvdrdiau. Prias 4,r. Pramtd bg.& 
Publieh6T8. 
M. Vignha, who WM attaohed to the French Miedon eent to the wort of ging 

Menelik under M. Lagarde in November, 1896, givea here his general i m p d o n s  of 
Abyminin and its people, oombined with the chroniole of the oomm of the expedition. 
The book ie profoeely illnetrated from the author's photographa, and the information 
given arnnot fail to be of value under extting cimnrrmtnncea 

m B.8.8. d d'Arc. l i&~ d'oran 17 (1897): 202-242. h t t h  
E x m i o n  dam la rdgion forentiere dn Cnp Bonganme. Par E. Doutt6. 

html  Afrieu B.8.R.G. GAnwra 81 (1897) : 141-155. X e t h d a  
Le pay8 den N h N i e m a  Par M. le lieutenant De la &thnlle. 

Wtra and Abyvdda. B.S. NeucWdoiw 0.9 (1897) : 32-56. Buehr. 
Voyages en Abymnie. 1889-1875. Par Viotor Bucbk With IIIu&ratiolu. 
Rkmawa i. dwcribed in mme detail, and journeys into the nahbouring pa& of 

Eritrea at  leas length. 

-. J.R. CMmial I. 88 (1897) : 168-497. Cuter: 
The Colony of Lagoe. By Sir Qilbert T. Carter, K.C.X.G. 

IOBTg AYEBICA. 
Diaoovery of America Damon. 

The Discovery of America by John Cabot in 1497, being e x h o b  from the Proceed- 
i n g ~  of the Boyd Society of Oanada relative to a Oebot Oelebration in 1897, and 
The Voyages of the Cabotr, a per from the Tranesetione of the Bmiety in 1896, 
with Appendices on K i n d ~ u b ~ e c t e .  By Samuel Edward Dswson, m.u. 
(Lad) .  (Royal Soo. a n . ,  vol. ii. 8ec. L) Ottewa: J. H o p  & &nu, lW6. 
CIh 10 x 7, pp. xiv. and 30. Bdm& Hapr. 
Dr. Daw~~n's  rper in an anawer to objections made egcrht a per pnblihed by 

him in 1894, in a 'ch he advocated Cnpe Breton as the laudfall of g h n  Cabot. 
H d U o l o g l .  J.  asology 6 (1897): 884-390. BJn, 

-4 Sketch of the Qeology of Mesico. By E. Foeter Bain. 
A rchrmfof a report recently publinhed by the Geugraphiwl Institute of Mesioo. 

Hexiao-Lower Californk. Y m r  17 (1897) : 91-151. 
En fsrd till Baja California ooh Sonom Af G. E k n .  

United Btatea-Cdifornia J. Wogy 6 (1897) : 340548. W.Icott. 
The Poet-Plehtocwne Elevation of the In huge, and the Lake Beds of Wauoobi 
Emhyment, Inyo County, California. $ Charles D. Waloott. WlUI Map a d  
IllU8tratioru. 

United B ~ ~ o & B n b m e r g e d  V.lleyr. h*n. 
The SubmergedValleye of the Casst of California, U.8 .k .  andof Lower California, 
Mexioo. By George Davidaon, A.M., P H . ~ . ,  etc. With Nine Plates. Pmcdings 
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of tha C+fomia Aoademy of Baienoee. T h i  Series. Geology. Vol. i. Na 2 
Ban- 1897. S h  l0.x 74, pp. 71-103. P d  Us Authw. 
Neuly thirty mbmerged vnlleyr are d d b e d  M omnrring off the ooaets of U p p r  

and Lower C a l i f d a  The im rbnoe of their thorough inmatigation h shown by the 
fact that v-1s have been l s i n t o  danger by the deep wandings obtained when 
cnnning np their nxea 
United Ohten-Xlsventh Oonms. -- 

-nth Cenrru of the United Sbtea. 1890.1 Be rt on the Inane, Feeble- 
Minded. Dad and Illlmb. and Blind, br  John 8. B&gn, rra (1895, pp. x. and 
756, Dhgmma): Inmumnce B u m n q  Part u-Life Inmrance, by Charles A. 
Jenney (1895, p p  xii. and 478); Vital and Booial Stntintiw, Part ii.-Vital 
Sbtifitiu: Cities of 100,000 population and upwud. by John 8. Billing, XD. 
1896, p viii. and 1188. Map a d  Diagram): Ditto. Part iv.-Stati~tii of 
LtsS the ..pe (1895. pp. iv. and 1081) : Crime, Pauperimn, and ?enevolenc% 
Part i-Analpt. [of St.tbthJ by Fredenok H. Wines (1896, pp. VL and 412); 
Farms and Homes : Proprietorhi and lndebtednery by George K. Holmes and 
John S. Lord (1896, pp. x. and &6, Map and Diagram). Waehingtoe Size 
12 x 9). 

Vnitd O t . ~ - M h o d .  J. B t h d  6 . 1  (1897): 110-117,144-150. rUbnt. 
M h o d .  By C. F. Marbut. 
A aetah of the State of Mhouri, &owing the influence which its phrsioal 

-geogmphy has had on the life of its inhabit.uk 
United h t r d o o t h  Car~Ilnr National ff. Mag. 8 (1897) : 152-154. Olmn. 

Applied Physiography in h t h  Carolina. By L. C. Glenn. 
DamerIbe~ the phyhgmphid  changes r d t i n g  fmm the preaent eyetsm of farming, 

:and their ruinom malts 
U~~~ Phwpr. 

Smithucmian Mimellaneoum Colldonr 1039. .Virginia Cartography : a Biblio- 
g raphid  Description. By P. Lee Phillipr Werhington: The Imithmnian 
Institation, 1896. Sise 10 x 6). pp. 86. 
h extremely interesting pi- of work, giving an amount not only of the early 

map of Virginia but elm of thom who roduoed them. The e e s  beginn with With's 
msp of 1 W  and oomes down to 1893. h e  main objent of the monograph is to trace 
tbe hiaky uf m a p  which have been tom fmm the mlumes conbinlag them and are in 
danger of being lort right of. 

CE-L 41tD BOUTH AMOBIOA 

rCantW Am- Bior Nd& Q. Mag. 8 (1897): 143-151. Vll l r fmn~.  
Costa Bica. By Mor B i d  ViatrSnca With IUudrdCau. 

4lontr.1  am^^. P&rmaana df. 4S (1897): 117-119 Orppor. 
Begenfall im niirdlichen MittelameriLa. Von Dr. Karl Bepper. With M a p .  

4blombir h. S.G. Ihliana 6 (1897) : 436-460. Dorio. 
L. repubbliaa di Colombia e la sue ritnadone eoonomicu, studio di Baniero de 
M o .  

.-bh. N~UT&EE. w~&~~Arifi 19 (1897) : '231-!B4. 
Beiaebriefe ane Colombia. Von Pmf. Dr. Fritz Begel. 

=Pl- 

.C~br B.S.R. Bdqs Q.Sl(1897): 93-112. . DoW. 
'be de C u k  Par J. Du Fiet WUh Map. 
A systematio oompiletion, with referencer to original m m s .  

intammda 0.lul Petermanna M. 43 (1897): 184-137. Pol.Lowsky. 
Den Interouunimhe final. Von Dr. H. Polakownky. 

On the Panama and N i ~ g n e  Canal sohemea 
Jsmda. Mumon and -burgh. 

The Handbook of Jamaica for 1897. Oompriainp: Hiitorid, Stathtioal, and . 
Qeneral Information wncerning the Island. Compiled . . . by 8. P. Mumon and 
T. L. Boxburgh. London: E. Sbnford, 1897. Siu, 9 x 6, pp, riii. and 586. 
Map. Pnha 78. Gd P W e d  bg the Publidor. 



St* of M@h. N W  ff. Mag. 8 (189'7) : 129-141. rwda- 
A Winter Voyage through the Straits of Magellan . By ths bte A d d d  B W. 
Mewla With Map. 
The myage here described appeur to haw been made in the middle of 1871. 

Tism del ~ I W ~ O .  Ann. B. 6 (1897) : 347-558. u-a 
L'exp6ditiou su6doim B h Terre de Feu (1895-1897). Par M. Otto Nordenskj8ld. 
with Phtsr. 
Thin article giver the general impmmi011~ of nature and man in South Patagonk. 

gained by Qe writer during the w n m  of the recent Bwedirh expedition to that 
region. 

V m  and Britirh Buiuu.  Ann. Q. 6 (1897) : 569-512. (1.lloL 
La territoire contest6 entre le Venezuela et  la Guyme Anghiaa Par M. I,. 
Gdloia 
A brief statement of the moat salient pointe in the Britbh Oniena boundary 

quation. 

AUETBALASIA AHD PACIFIC IBLAHDA 

&rnun B a h i n m  R p m h t  
L4wWu EdonicllrelLung ( M a g s )  (NJ'.) 10 (1897) : 4,21-24. 

Knrze Uebersicht Gber den Verlauf der Kbr-Wilheldand-Expedition. Von 
E. Tappenbeok. With 1lZurkdfowr 

Oermur B a  hinaa-Enm Oolt Endigor. 
Verb. aU M. Bcrlin 24 (1897) : 28&2!35. 

Herr hetten-Kapitiin IL Btldiger: Der Huon-Golf im Biidosten von K h e r  
Wilhelmkhnd. WUh Hap. 
A dewiption of the conat-festm of Enon gulf, fmm pereons1 knowledge ncqnired. 

in the d o e  of the German New Oaines Compny. 

Xew Oalodonh. J.  T- (3.8. lB (1896) : l%l68. w-. 
Noten on New Caledonia and Some Inlands lying close to it. By Colanel N. 
Tajima [In Jspanene.1 

Hem lbuth Walw-Metroralog. E d .  
Deputment of Public Idrulion. Xeteorology of New h t h  W ~ W .  b u l b  of 
Bain, Ever, and Evaporation Obeerretiom made in New 8011th Wde'a, dmlng 
1895, with Maps snd Din rams. By H. 0. Bum39 El., eto. Bydney, 1896. 
Bi 10 x 61, pp. lxxxiv. an3200. Pria 3r. 6d. 

Q u ~ - A l ~  and Dimtory. ht3k 
Pngh'r Almanan and Quoensland Directory for 1897. Briobane : (fordon & h t c h ,  
189'7. Size 74 x 5, pp. bH) m d  356. Map, Pbn, and rU&mthu. 
A wmpendium of information upon Queedmd, with numertnm i l l ~ t i o m  sodl 

l a r g e - d e  mapa 
Qosrsrl.nd--Mt. Pekr Botk  Lo #OR& 

h u t  of Mt Peter Botte. North Queensland. By D. Le Souef. befon, 
the Field Naturaliste' Club of Victoria, February 8,1897.1 [Beprinted h m  the 
Vidmian Naturolirt, Much-April, 1897.1 Bi 9 x 54, pp. 16. Plda 

POLAR BEBIOBB. 

-Voyage of A.m. Verh. Qes. Erdk. Berlin Sl(1897): 219-264. U a ~ e a .  
Herr Dr. Fridtjof Nanmn: Durch dm Polsrgebiet Wah Map. 

X u w n  Beaeptiod. c. Rd., S.Q. Park (1897): 121-148. - 
Echption du Dr. Fridtjof Namen, 25 man-1- a n i l  1897. With Podma d 
f i p -  

Polu RagioIlh AatL. 
The Oreat Polar Current. Polar Papem, Old and New. By Henry Afellen P r e n t i i  
Cumbridge: Printed at the Bivemide P r e ~ ,  1897. Bize 74 x 5, p p  1M. Pra- 
d d  ly the Author. 
Thin will be separately noticed. 



@-=ti= Alpha J. 18 (1797) : 563-384. hrmod. 
daras Gpitobergen with Sir firtin Conway, with en Aoconnt of the h o e n t  of 
HornrmPd a n d  By Edamnd J. (fnrwoad WiU BZwtrcltionr. 

8pibbergen B.8.G. Corn- Bordsclyz 90 (1897) : -264. Voll. 
Voyage nu SpiLberg. Par Nile VolL WW Map a d  l U d r c J & u u .  
-tof~bWi&-. 

BpitmlJug= .nd l o ~ . y .  weginwr. 
Zum ewigen Ei Eine Sommerfdut ins niirdliohe Polarmeer nod Begegnnng 
mit An& und Nanren Von Qeorg Wegener. Zweite Aulfage. Berlin: 
A l l g e m h r  Verein ftir Deutmhe Littemtnr, 1197. 8km 9 x a, pp. xii m d  560. 
M a p  rand IUwtrationr. Pricu 6r. Pmnted by & A&. 
An e n W n i n g  amount of the trip of the Erling Jml to Spibbergen end V a G  

(for the solar eolipae in Angust, 1896. together with n &etch of the plans for polu 
explor~tion d d with the Mmen of Naneen and And&. 
8m&h Polu -ha Ymer 17 (1897): 153457. mathon+ 

Ett iinaningsmil fir den rvenaka polar-folalmingeu. Af A. Q. Nathorst. 
The writer nrges the eonstroction of e Swediah m t i o  exploring veml on mme- 

what similar linen to the Fmm, end poi& out several pi- of exploration which 
might be done by moh a rhip. 

kromrMe Altihdoh B.r e d i d  
I progresei delle livellodone berometrice. Comnnicaxione del Ten. Qenede 
Biagio De Benedicti8.-Atti del 110 hgremm Qeograflco Itahno, B- 1895. 
Boma, 1896. Pp. 14!&152. 

-*9. M.E.K. MtZUr-G.I. 16, 1896 (1W7): 131-142. EUbl. 
Beitrige mr Technik der Kartenarrengang. Von Arthur Freiherrn von Hiibl. 
With Map. 
Shown how rome d the dimdrantnges of photographic method8 of outogrsphy oan 

be overcome. 

CU'wnPhY. Bso. M a d m  1s (1897): 193-201,417-431. kvieurilla 
Notioe ear la ccrrtee d n e o .  . Par I. Q. hvienville. 
Contains hinb on the manner of d n g  marine cbnrb. 

M.K.E. Militar-G.I. 16, 1896 (1897) : 67-98. Bummer. 
Die Photognunmetrie im Dienste der Iilitiir-Meppiemg. Adolf Bummer 
yon Rnmmerahot WQlh ZZZputrationr. 

C=WPP~Y. Ma& K. MsZifiir- G. I. 16, 1896 (1897) : 51-66. Streb 
Terraindaratellnng mit Schiefer Belenchtang. Von Chris t i i  Bitter von Steeb. 
w a  Maw. 
Eletr for& the disdrantagea of 'l 8ide-lighting" in the delineation of monntainom 

mntr iea 

-pay. B.& N s m  G. 9 (1897): 169-164. 8myon and Bedam. 
D'nn A t k  i Bahelle uoiforme proposd Par Qeorgee Quyon et ~lbh Beolua 

1 for an etlaa of the world on e uniform scsle of 1 : 1OSO00,000. The eize of 
is pro@ to be 20 incha by 28# 38 baing required to inclnde the 

whole aurfam of the Earth. From the large atlas s pooket editiop on the seele of 
1 : 50s000,000 might be made. 
Ded.ul Mvidon of Tim,. B.8.A d G A d & b g k  BOran 17 (1897) : 176-201. m o t o n .  

Oonfdreme w r  l'Henre dckimale. Per H. de Barranton. With Plakr. L'Henre 
d6oirnale en Bumm deo loogitndeo. By the mme. 

-. zulotti-Birnoa 
Snlle m h r e  di arco di meridiano aompinte de Italinni e loro contributo all'eeetta 
notiris della figura delle Terra. Belazione dell' Ing. Ottavio Zenotti-Bianoo.- 
Atti del IIu Congrerm ~ p i c o  Ittaliem, Boms, 1895. Borne. 1896. Pp. 137-139. 

6eodetio dstum line. Qnardneoi. 
Sulln opportunith di rtabilire in Borne nn oapoealdo per le quote italiane. 
Relazione del Dottor In Federiw Qnarduwi.-Atti del IIo Congreeeo Q e o g d c o  
Italianq &ma, 1895. koma, 1896. Pp. 140-148. 



ErutioJ -any. - 
Aufmf ear Umgeetaltung der Nautiachen Aatmnomie, n e w  Anhmg, 1896. 
Dorpat, 1893. Size 13) x 104, pp. 30 and 10. 

lrwrr snd Wind. Ann. Hydragraplin M (1897) : 200-907. - 
Der Einfluee den Windm nnd den L u f t d d e m  auf die Gemiten. 

Tripnometria k e y .  X.K. K. 1YiZifd~-G.I. 18, 1896 (1897): 143-198.. Wdricr. 
Anrgleiobung trigonometrieeher M-ngen n.ah der Metbode der geometrhhm 
Orter. Yon Adolf Weixler. With Plotu. 

PHI8IaAL A m  BIOLOBICAL Q-MPEY. 

-4 oonfaramoe. - 
OBcial, No. 127. Report of the I n ~ t i o n e l  Meteomlogier1 Confere~w. Paris. 
1896. Published by authority of the Meteorologioal Collncil. London : Eyre and 
t3pottiswoode, 1897. Size 10 x gf, pp. SO. IUdrationr. P r h  lr. Prsrentcd by 
th4 I- om. 

Yateorologid Hintr rur iot t .  
Hinte to Meteorological Oboervers. with Imtmctione for t d n ~  Observations. 
and Tablen for their Beduotion. Prepared under the direction of the Connoil of 
the b y a l  Meteorological Sooiety. By William Marriott Fourth Edition. 
London: E. Stanford, 1897. Size 10 x a, pp. 48. IUintratioru. Pnke lr. 

Oaeanagraphf-Bed Baa. dnn. Hydrograpbcis 86 (1897) : 165-169. - 
Hydrographische Formhungen im Bothen Meere @it einer Tiefedcarte den Golfw 
von Ak8b.h). 
A b s f  of the eounding of the Pdcr. 

Ooemo&raphy-Spoonlatian P. A. Nut. Sc$. Philadelphia (l89i) : 12-17. Momin. 
The Primeval Ooeen. By Charlea Momin. 
Bpeonlstiona on the composition. thermal and vital oonditionq of the primitive ocean. 

An-gnphy. G.Z. 8 (1897) : 256-867,815-826. Vierhndt. 
Die Knlturformen and ihre geographiihe Verbreitung. Von Privatdozent Dr. A. 
Vierhndt. With Map. 

Envimnmalt. BZuckwmd's Mag. 168 (1897): 227-235. Bobinwe 
Faces and Placea By Dr. Lonia Bohinmn. 
A atudy of the influence of looality upon the human faoe. 

HirtahL C o l u m k  
La tradisione geo 86043 dell' 0th romsua, Relaeione del Prof. Oaetaao W o  
blumba-Attt deT11O bngntsao Italiano, h a ,  1895. Boma, 1896. 9.511437. 

HktoriaJ-Csbot. Nauticd Mag. 86 (1897) : 531443. hkor. 
John Cabot and the Discovery of Newfoundland. By Rir Shereton Baker, Bart. 

Hirtorid Itrp Winsor. 
Baptista Agnem and Amerioan phy in the S i i e n t h  Century. By J d i n  
Winnor. CBeprinted from the P X r  of theMaseeabruetb Hiatarid Society,' 
May, 1897.1 Cambridge : John Wileon 80n.1897. She 10 x 64, pp. 16. 
~~ Hap& B w  

The Development of the Cartography of America up to the year 1570. By Dr. 
Sophns Bum-Annual Report . . . of the Smithmnian I d t u t i o n  . . . to July, 
1894. Wsshington: 1896. L3i.e 9f x 6, p p  281-296. P l d a  
!Cnumlated from Erqiinsungohsft 106 to Patemanna Mi#cllunga, for 1893. 

Dioboa Y w  17 (1897) : 159-165. Brthont. 
Oecar Dickson. -4f A. G. Nathont. With Portrait. 

miu. Whoelor. 
Obituary. Ney Elier, o.1.r By Stephen Wheeler. From the t%gmpliicuI J m d  
for July, 1897. [?is8 10 x 64, p p  6. Portrait. 



Made. Notbral G. Hag. 8 (1897): 1&. - 
Admiral B. W. Meode, n.an. Wifh Portrait. , . 

xout. J. R at* 8.80 (1897): a u 4 7 .  - '  - 
Dr. Frederio John Mount, ra, LLD. 

O R m m .  - 
Wonb-Java and tlr Congo. B&.B.Q. d'Anw8 S1(18%'): 197-214. -lam 
Le Jmva et le Coogo &I +t de m e  denial. Pu I. Jdea  him. ' 
The nib d n r r  a pralkl between Java and the -go, and thenoe deducen the 

1.1- of the latter to Belgium. 

@-#=P~Y. emwin. 
h l  de OCogro hie A pliqu6e. Pu Jaoqum Qebelin. Pre4nii partie: SF- 
t h h :  Premier # d m L  : Applications de 1s G phie &nMa (Extrait da 
Bdktin de la de ghgmphie onm nwrc2T e de Bordeaux, an& 1896.) 
Bordeaux: Beret at PU4 1898. Size s) x 6f. pp. 88. PrsraJcd b# Ul A&. 
The aommencemeat of s trertim on applied w p h y ,  I s .  geolpcrphy in rekrion 

to the immediate want8 of men. 
Brol@ml Mod01 Notmoirwcla W w  l9 (1897) : 241-246. z.oh 

Die Girnndriige einer Bildungsl~rhiohte der Erdrinde innerbdb der dentrohen 
G m m  erlintert an dm Oeak,gi.oben Wand im Hwnboldthain m Berlin. Von 
Dr. Edrurd zache. with IRurhaHau. 
The uticle d e d h  a gcdoRioal model a t  Hnmboldthain in Berlin, whiob La eon- 

rtrooted of the aotual rmks the forms and relative podtions of whioh it illrutratea 
WrmsnCdonlr - 

J a h b e r i o h t  der Deutaohen K o l o n i i l h h s f t ,  1896. Berlin, 1897. 8 h  
% x 6). PP. 80- 

xew olmrv8tory. - 
Deswiption of the Kew Obeewatory. the h r d  " of the Bo* hiety.1 
LJize 8) x 3, pp. 18. Plan#. 

X m O b m m t a a y .  -- 
The Kew Olmewstory, Old Deer Park, Biohmond, Surrey. 1896. Beport of the 
Kew Obeemtory hmmittee of the -a1 eoeiety for the Year ending Deoember 
81.1896. [From the P d i w g u  of tL Roycrl M e t y ,  1897.1 London : H a r r k n  
& Sous 1897. Size 84 x 5). pp. 34. P r d  by tAt~ Royal docidy. 

Ibh- - 
No. 30 W.S.] Hjdro phic Omce. List of Lighta of the World. Vd i Eut 
and West of Ertl~ aud South Amerioa (exceptin the United Stah), 
inoluding the West India and P d f l c  Inlrrnda. d to Ootobar 24. 1896. 
Wdington, 1896. S h  11) x 9, p p  56 and sir. Prmted Zg the u.8. H p f c ~ .  
WPM om. 

NEW MAPS. 
By J. COLES, Map Oumta, 8.0.8. 

AWL 
ktrd Ada. - 

Sketob-map of mutee t r a v d  by Eu.opu and Asietio E x p b n n  bayad the 
Brit* Frontier from 1W to 1897. Eba e 1 : 1.000,000 or 138 stat. milem to an 
inch. London : Stanford's Geographical Emtablirhment. 1887. P n d  bg tho 
I* Qlkle. 
This is s u e r  edition of a m p  to aooompany 'A Memoir on the Indian Survep, 

1875-1890,' by E. D. Blmk. In. the prewot .instance hill-shading ham been added. 
and,  will be men by the title, it pu'portr to ahow all the r o u h  followed by Ewopean 
and Amatio travellern bejond the Bntiih frontier from 1865 to 1897. The u p  a n  
No. l V . - O n o ~ q  1897.1 2 a 



brevet, hardly be ocddered b- hare been brought up to the date mentioned, lm7. 
M the very important route followed b Mr. St. Qprge B6 Littledab ip 1895 
not appear, n e i t h  * th. mute t n v d  by Prince Henry of Orleans, ~ d - f n  to 
Sndiyh shown. . - .  

m c A .  
W~~ 

I. Die Viilker den West Budan. 11. und Verkehr in WesGgodan. 111. Die 
Stestenbiidnngt)n dw Went-Soh. 1 : 10,000,000 or 1576 stet. milm an 
bh. 4 nn I sheet' P e h m a n ~ ~  G-ph&haYiLbiIungen. wm~*$: 
NO. 121, "~oraohongagmeohichte md Staatenbildnngen des WenbtIb. 
Dr. Pan1 Comtc+ntin Meyer. Q&: Jnrtru Pertheq' 1897. Y d  
Pdlidist. 

blPBIab. . , 
. . . .  

c.lud..' ' Doputmeat of B.ilv.JI .nd O.aJI1 c.ed.. 
&p ahowbg the Bailwnys of Canada to amompany the rnnnal report an m l ~ y  
Ststistice, 1896. Scale 1: 9,750,000 or 43.4 stat. mileo to an inoh. Oompiled by 
E. V. Johnson. 3 sheeta Montreal : Department of Bailways and Canal* 1896. 
CaMdicln Govemmsat Qhe, London, 
On thh map the railways are all ahown in red, each line having a number by which 

ib nune oen be found in a table which in fnrninhed. The rogm mv)e with the 
O O D B ~ ~  of the railwuya six m o n h  later than dereribd in the annual mpmf 
of d w a y  staWcm, which it accompanies, ie shown on this map. In addition to 
Canedim rsilwapq the lines with which they conneot in the United S t a h  am given, 
apd, for general p q o r m  of mfereuoe, this wi l l  be found a naefnl map. 

AVBTEALIA. 
Brirkns wfh- 

Afmp of Brisbane and Suburbs. hned with '~ngh's  ~~mahec . '  B r i e h e  : Gkrdon 
& atoh, 1897. Pr- the Publidera. 

Q- PlleL 
h p  of Queenahand, &mpiled and lithographed from Official m a p  for ' Pngh'! 
Almnn~. '  Scale 1 : 3,000,000 or 47.6 etat. miles to an inoh. Briebane: Gordon 
& atoh, 1897. Prwented by tAs P ~ ~ a  

CBABTIL 
Admiralty Chsts. Xydrogmphi~ Department, Admh!ty. 

Charb and Plane published at the Hydrogruphio Department, Admiralty, d u m g  
Ma and Jnne, 1897. &. Inched. 
2585 England :-Caastgrurd atationa 2a 
2586 Scotland :-Coestgnard stations. 28. 
Y587 Ireland :-Cosstgnard stations. 2r. 
2886 m = 6 85 Ireland, rest  coast :-Killery bay. 2s. 6d. 
1210 m = 6.8 Ireland, m t h  c o d  :-Berehaven. 3r. 6d. 
326 m = 0.54 Denmark :-Great belt, 3s. 
1317 m = 0.37 Bnleatio iel*nl:-Bhjomoaud Minoma. 2r. 6d 
1710 m = 4-65 Algeria :-Bongie. 18. 6d. 
2896 m = 5 9 Newfoundland, eest amat :-White and Hirer Head bays. la 6d. 
2789n m = 2-37 North America :-Ever S t  Lswrenoe above Qnebec. Sheet 

XXI. Cole shoal light to Rockport. L. 
27W m = 2'37 North America:--River St. Lawrence above Qnebee Sheet uii 

Rockport ta Burnt island light 2s. 
461 m = 1.77 North Amerioa, emt c w t  :-Peesamaquoddy bay and St. Oroir 

nver. a. 6d. 
405 m = Tar. Harbours and anchoram in the Bahnma islan&:-Highborne 

cut, Ship chmnel, Fleeminu or Six Shilling channel (repro- - - ~ - 
duction); la 6d. 

Harboure and anchoragw in tho Babama ielnnds :-Whale cay 

IPB(g channel and Green ~ ' ~ r t l e  my anahorage, Great stirrup 
(reproduction). Is. 6d. 

41 m = 0.5 India, went coset :-Delta of the I n d a  Caoe M o w  to Kdiwnri 



no. IpEbra 
1416 m = F. h&o- i n  tbenorth-vet ooaet of New Guinea :- ni har- 3' bnnr, Patippi bay, Sold or Kabobolol Iltreit. Kame bhn anchor- ... age, himana  bay. Wadenburg group, Dubm haven, Begarr 

bay, Ialshia  bay. Ekkn island vohorwp- %. 
2874 m = M - Japan :-8e& harbour. Ir.6d. 
2Q83 m = 2.8 Japan, Nipon, math & :-Yeno Um. 1s. 6d. 
1786 Anchorsgea on coast of Hondm :-New plnniHospita1 bight. 
2110 Anchonrgee in wuth-enrt akas :-Plsne added. Port Chester,' 

C h i n s  enohonage. 
2376 . Harbonn in F o r m  :-New den. Tanmiti harbour. 

134 Harboura and anchomgeg in New Eebriden :-Plans ndded. Piwt 
bay, Bingdove snohomp, Vi Paka a~horBge, Torref or Vava 
ielanda 

.(J. D. P d f a ,  A@% 

. . 
mutr aallwlloll. 

?To. -mb No. 

. . .  rtationn. 2585 

tioos. . . .  2S6 
!2587 Ireland:--CoPetgaud rts- New Chart. 

tiom ) ~reland:-tpmd etatiom. . . .  sm 
3fL6 Grest Belt 

New Chart. . . ( &eatBelt. . . . . . . . . . . .  326 
1766 Plan of Bougie on this New Chart. 

sheet. ] u . .  - . . . . . . . .  1710 . 
1717 Highborne cut. 
1509 Bhip ohanneL New Chart. 

Fleeming or Sir Bhilling Harbonrs and anchorages in the Bahama . . . . . . . . . .  channel. 405 

89% Whale cay ohsunel and 
Green Turtle bay anohorege. snchorsgea in the Ibhama 

1138 Qreat Stirrup cay. ielends . . . . . . . . . . . .  398 
41 Indm Tidal chal~nel~ from New Chart. 
Yawre mint to KnLn v e  ) Cape Yo- to Hediwtui -th . . .  41 

1416 cu the north-west want of New . omet of New Goinrr  . . . . . . . . . . .  Guinea 1416 
996 Plan of Yeno Urn on thin New Chart. . . . . . . . . . .  sheet. i Y c m U r a .  2883 

2293 Plan OF Altata harbour om 
this ebeet. 
134 Plan of Segond cbunel on 
this &ant, 1 

Oharta that have meired Important Ooxmti01~.  
No. 1165, Wales:-Tenby and Caldy roads. 2006, Sootland, went coost :-River 
Clpde from Greenmk b Dumbarton. 2706, Ireland, rest aoaet :-Ballynakill and 
5illary bayr. 1810. Ireland, m t h  oarst:-Bantry hay, Sheet i. 2339, North &a, 
general. 21822s. North seo, north part. 417. Gormmy :-Qraa Deep. 1887. 
Germany:-Eider river to Bhvand  point. 2M24 Baltic sea, esetern eheet. 2360. 
Bweden :-Falsterbii poiat to Kdmar uonnd. 2114, Baltic entrance:-The Katte- 
gat 4502, Gulf of Bothnis :-Tome pdnt to Tauvo. 2365, Qermauy :-Bostook 
to Arkona lighk. 2364, Ge-y :-Lubeck bay and Femern belt. 2150, Germany : 
-Fernern to Bornholm. 2325. Denmark :-LiimFiord. 21 15, Denmark :-The 
Souud. 2429. Denmark :-Entranoe to Great and Little belts. 2138. Denmark : 
-Approaohes to the Oriin sound and the S b r  Strum. 213, Denmark :-Entrance to 
Griim mund 790. Denmark :-Approaches to Copenhagen, etc. 2117, Germnay: 
- K d  bay. 155, Italy, weat m e t  :-Gulf of Spezia, 1608, Frame, eouth coast :- 
Approsohen to Toulon. 2607, Frenoe,muth c a n t : - - h e ~ l l o  to Agay road. 289, 
Newfoundland:-Bay of Islandu, erk. 283. Sewlouqdlamd :-Codmy m1v3 to Cow- 
head harbour. 281, Newfoundlaud:--Cowheed harbour to Ste Genevuve bay, etc. 
2027, Prince Edward inland :-Caecumpeque harbour. ti78. North America :- 
Lakes Erie and Huron. 2893, North Anrerioa, east a-t:-Rockport harhour. 
853, North Americn, east cod:--St .  Amllrew mund to St. John river. 2384, 
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DISCOVERY BY BARON NORDENSKJOLD THAT FRESH WATER 
WILL BE FOUND BY BORING THROUGH HARD CRYSTAL- 
LINE ROCK FOR 80 TO 85 METRES. 

By Sir CLEMENTS R. MARKHAM, K.C.B., F.R.S. 

BABOB NORDEX~~KJ~LD's system of boring for freah weter through the 
granite rocks of Sweden has now been in operation for two years, with 
the result thet aa many aa forty-four wells have been made. T h b  ia 
not done e question of greater or less succeee in finding water, but of 
the discovery of e new and importent geologid principle leading to 
weighty eoonomic and hygienio results. 

The di5culty thet was found in obtaining good drinking-weter at  
meny of the pilot and light stations situated on rooky i l e b  off the 
Swedish coaats, h t  induced Nordemkjold to consider -the subject. 
He remembered a remark of his la6 father, our former corresponding 
member, Nila Nordenskjold, thet d t  water never penetrated into the 
Finnish mines situated on the oomt end extending under the sea, 
although the mines were elways more or less leaky-what the minere 
oalled vati?emjuka (literally, " water-sick "). He also remembered en 
observation he himself made during his expeditions to Spitebergen in 
1861 end 1864. It is to be found in hia 'Sketch of the Geology of 
Spitebergen ' (Stockholm : 1867), and is as follows :- 

"The strata of the mountain limestone, which at  Hinlopen strait 
alternate with plutonic rocks, are almost horizontal; but the tertiary 
be& et  King's bay and Cape Starataohin are, on the oontrary, quite 
folded, although no eruptive rock could be dboovered in the vioinity. 
There must consequently be some other reason for the folding which 
o m  in these places; end i t  appears to me that too muoh importance 
hes been generally ascribed to the iduenoe of eruptive massea in 

No. V.-NOVEYBEB, 1897.1 2 I 



connection with the folding, upheaval and dielooation that is elmoat 
uverywhere obeerved on the Earth's crust. Aa is the case with 

innumerable other geological phenomena, thie also very likely reeulb 
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less from any violent revolution than from some almost imperoeptible but 
nevertheleas continually operating power. The upper part of the 
Earth'e cruet is, of aonree, eubjected to periodical variations of tem- 
perature, which, at  Stookholm for instance, at  a depth of 70 or 80 feet . 
rieee to O.O1° C. If the Earth's oruet were continuone, and the change 
of volume mused by these variatione of temperature did not exceed the 
limits of elaetioity of the rook, they would not exercise any disturbing 
influence. But ae, to a greater or leee degree, there are olefta and 
fiaeuree in all mountains, theae will widen in a lower temperature., but 
beoome narrower as eoon es the temperature rieee. If, however, aa 
may often be the m e ,  the figmree when enlarged by a lower tempere 
ture are filled up either with chemical or mechanioal sediments, a 
powerful lateral preseure will naturally eneue when the temperature 
again rime and extende the rook ; and thus every variation of tempera- 
ture will cauae a alight dielocation of the etrata. When we consider 
that thie agenop ie working from year to year in the same direotion, 
and that the extensive movement of many hundred milee of the Earth'e 
cruet may only muse folds a t  eome narrow epot where the resistance ie 
at  a minimum, i t  should not surprise na to find even the newest forma- 
tione greatly folded, while older formatione in the vicinity may be 
quite undieturbed." 

If thie remark waa o o m t ,  Baron Norclenakjold argued that a hori- 
zontal crack would generally exist in all solid mka at an ineignificant 
depth beneath the Earth'e d a c e .  Consequently, in the Swedieh rocb, 
he concluded that water would be found by boring to this crack. But 
the only placee where there wae any prospect of euch boringa being 
undertaken were on the out-of-the-way rocke and islets, where water 
waa 80 muah needed. 

In  order to obtain data for solving the problem, Baron Nordenekjold 
had, ae early as 1835, instituted inquiriee reepeoting the ealtneee of 
water in wells or mines near the ma-ooaet, and he colleoted eome 
important information. He wee told that eeveral wella, in sedimentary 
etrata, in the vicinity of the eea-coaet, yielded water free from srrlt, 
notwithetanding that the eprings are at  a depth of 30 to 75 metres 
below the eea-level. As a ourioeity, i t  may be mentioned that a well 
that wae bored in loom sedimentary etrata at  Kungebacka gave a 
plentiful eupply of water, that rose 3 to 4 metrea above the eea-lave], 
but thie water wee salt. 

The information thus collected, though far from conclusive, appeared 
to point to the fact that water obtained by boring on rocky ialande 
should not be salt or brackish, but fresh drinking-water. Nordenekjold, 
therefore, proposed to the Cbief of the Pilot Stations that he should 
allow an attempt at  boring in the given direotion to be made a t  eome 
suitable etation. I n  consequenoe of thia enggeetion, the firet boring, 
with thie object, took place in 1891, on the little ieland of Svangen, 

2 1 2  
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sonth of Koeterfjorden. It waa abandoned, after reaching a eufficient 
depth, beoauee a long oraok woe amved a t  extending from the ma to 
the boring-hole. The looality had not been selwted by any one 
oonvereant with the enbjeot. 

After thie failure the question waa allowed to reat for some ye91.e. 
I t  was next taken up by Baron Rnnth, 
the General ~ i m &  for Pilots, who, 
regardleee of the uneucceeeful boring at 
Svangen, oaued a aeoond experiment to 
be tried a t  Arko, beyond Bmviken. 
Thie time the work waa enperintended 
by men who pderstood it, namely, the 
baron'e eon, Quatav Nordenakjold, the 
geologist Svenonius, and director C d i .  
It wae in May, 1894. The site eeleoted 
waa a flat place netw the pilot etation, 
the rock being compoeed of hornblende, 
gneies, and diorite. The resnlta were 
very eatisfaotory. Aa eoon ae a depth 
of 35 metrea was reaohed, they oame to 
excellent water, yielding 450 litree a n  
hour. The boring-hole had a diameter 
of 64 mm. At first the water waa a 
little yellow, owing to the clay in the 
cracks of the rock, the s tondust ,  and 
oil from the borhg, but it soon beoame 
perfectly olear. 

Water haa alwaye been found at  a 
depth of 30 to 35 metree, and similar 
boring8 have since been carried out euo- 
cesefully a t  forty-four different places. 
At first the water ie mixed with the 
clay from the cracke, the atone-dust, and 

spma mOsm BI BOBIna THBODaB the oil from the machine, and i t  is some 
. ABCBAIO BOC~~. time before all dirty water is pumped 

away; but soon i t  becornea aa clear aa 
orystal. At Stockholm i t  haa a temperature of 6" to 7" C. (about 
43" to 45" Fahr.) ; a t  Gelliavaara, 13' C., or 55" Fahr. 

The boring in hard close rock would have the eame reeulte in other 
countries beeides Scandinavia. Baron Nordenekjold ie convinced that 
wherever hard, close rock eriste, with variations in temperature and 
not permeable, water will be found in tho aame way ae in Sweden, and 
in the aame quantity, that is, from 500 to 2000 litres per hour, with 
moderate pumping. Sites for euch brings could be found, for example, 
in many parts of the north ooaet of Afrioa, in Abyssinia, in South 
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Africa, in Spain, and other parts of the Western Mediterranean, at  the 
foot of Mount Sinai, in Greece and Asia Minor, and in the dry water- 
she& of the oaEona of Colorado. In  the tropioe, where there are dry and 
rainy eeaeons, such wells cannot supply water for extensive cultivation. 
But they wil l  spring forth, free from all baoteria and impurities, and 
will a d c e  for household pnrpoeee, for small villages, and for gardens. 

The praot id  importsnae of Baron Nordendcjold'e disoovery for the 
geographical pioneer, and ita intereat from the point of view of phye id  
geography, entitlea i t  to the speoial attention of the readers of thin 
J o u d .  

MR. FITZGERALD'S EXPEDITION TO ACONCAGUA. 
By EDWARD A. FITZ0FZUI.D. 

As I have now brought my expedition to the Cordilleras to a cloae, I 
take this opportunity of forwarding a few short notes upon the work 
done. 

We arrived in Buenos Ayree on November 9, and from there pro- 
ceeded to Cordoba in order to teat our inatrnmenta at  the observatory. 
Our porters and all the provisione and baggage were sent forward to 
Mendoza, ordera being given that the men should prepare themselvea for 
the hard work in the mountains. We reached Mendoza on December I, 
and, after being somewhat delayed by the necessity of buying and 
hiring mules, we started for Punta de laa Vacae, the last station on the 
Tram-Andino railway, on December 6. It waa here that our work in 
the Cordilleras commenoed. 

After a journey to the head of the Vaoee valley, in order to diecover 
whether there waa any possibility of ascending Aconcagua from the 
eastern side, and a rough aurvey of the valley itself, we moved higher 
up the main valley to the Pente del Inca. The Hormones valley, running 
north-weat from the Inca, was a t  once inveatigsted; and aa we found 
that we could best attaok Aconcagua from this valley, we made Inca 
the baee of our operatione. We worked in this valley, off and on, for five 
months, and i t  was from this point that we made our measurements for 
the height of Aconcagua. This we did by taking a series of level8 from 
the Vecaa railway station to the mouth of the Horocones valley. 

From this junction of the two valleys we meaaured the elevation 
angles of the mountain with great care, and then made a traveree of the 
valloy on the bar-subtense method, working with a 6-inch theodolite, 
and checking all our measurements twice. By this means we ascertained 
the exact position of the mountain with reference to our fixed point at  
the mouth of the Horocones valley. We also meaanred the altitude 



of the mountain from esah station of the travmw. Be pet we have not 
worked out the altitude8 given from each station; but, after working 
out eeparate altitudes given from five distinot stations, all being eeveral 
miles from eaoh other, we found that we had not got an error of o ~ e r  
100 feet. The mult of them obeervations gives a trifle over 23,000 
feet aa the height of Aconcagua 

Our hypmetrical d t a  led ns'et firat to believe that the mountain 
was 24,000 feet, and our aneroide played ne eome very ourions ta-ioka. 
One of them, on being taken to the height of 19,000 feet, regietared 12 
inches end then broke. Others got quiokly out of order on being taken 
above 17,000 feet, but after e few &ye in the valley became fit for use 
again- 

From our mountain station near the Inca we took a aeries of obwrva- 
tions for the latitude and longitude by oiroum-meridian observations 
with both sextant and theodolite, and also a series of lunar dietan- 
with the aextant end lunar zenith distances with our theodolites. Thne 
the poeition of Puente del Inca and of Aconcagua were clearly ascertained. 

The prindpal inetrnmente need in our uurvey work were- two 
Binoh transit theodolitse, one 5-inch, one 3-inch, and a &inch sextent, 
while prismatic compamea were uaed for rough work in climbing. A 
telemeter gradient-level and four-metre staff waa need for the levelling 
from the railway. The plane-table was aleo muoh used for sketching 
in detail. 

Numerous photographe were -en, and many ornithological and 
z~logioa l  epeoimens colleoted. Our photographic work wae done with 
a full-plate camera, from which we have about three hundred reuults, 
end quarter-plate for high mountain work. Cycloramic views were 
taken from verione trigonometrical stations and high points to the 
extent of eome 60 yards of film. The Lee-Bridges surveying camera 
was aleo ueed. 

Four important mountains in ell were climbed by the expedition, 
beeides variona smaller peaks incidentelly aacended for trigonometrical 
and prospecting purposes. Three of these mountains were ascended by 
Mr. Vines, and one by Messrs. Lightbody and Gosse. Mr. Vines eeoended 
Aooncagua and Tupungato, and a mountain some 19,000 feet in height, 
edjacent to Aconcagua, unnamed. The monntain climbed by Measra. 
Lightbody and Goeae waa lower down in the Horocones valley. and 
some 17,000 feet in height. 

Our work w& brought to a cloae in the beginning of June, by the 
heevy winter snows felling earlier in the year then usual. 
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GEOGRAPHY AT THE BRITISH ASSOCIATION, 
TORONTO, 1897. 

THE access of the meeting of the British A d t i o n  in Canada ie not 
to be gauged by the number of membere in attendance, whioh waa com- 
paratively small. Of those present, however, a muoh larger proportion 
than umal wee compoeed of active members who took part in the pro- 
oeedinga of the seotions. A large number of British visitore made the 
journey to Canada, inoluding several who had been preaent a t  the 
Montreal meeting of 1884. The authoritiee of MoGill University, 
Montreal, gave a very hearty weloome to the members arriving in the 
Allen line steamer Patia'ai, on whioh most of the sectional preaidenta 
and officials travelled. This was a foretaate of receptions in many 
towns ; and the feeling that the Dominion of Canada an a whole wel- 
oomed the h i a t i o n  made itself felt everywhere. 

The meeting wan opened i n  Toronto on Wednesday, A n p t  18, by 
a formal afternoon reception in the Hortianltural Pavilion, preaided 
over by the mayor, and open to the publio. Several speech= were 
made, and this innovation seemed to produce an excellent effect, by 
letting the townspeople feel that they had all a part in receiving the 
Bssociation. 

The seotional meeting were held in the fine bnildinga of the Uni- 
versity of Toronto, Section Ueography-being housed in the Univer- 
sity library. The large reading-room wee prepared at  great labour 
and considerable expense an a lecture-room, provided with a powerful 
electric lantern and all possible appliances, the utmost credit being due 
to the Toronto oommittee for the suweesfnl efforte they made to provide 
aocommodation of the most convenient poseible kind. 

The seotion wee constituted as follows :- 
President-J. Scott Keltie, LL.D., SEC. R.G.S. 

Vioe-Presidents-Rev. Preeident Burwash ; E. 8. Bsvenetein ; Prof. 
A. Penck ; F. C. Selous ; Coutta Trotter. 

SecretarieeColonel F. Bailey, m. E.S.G.S. ; Dr. H. R. Mill (Rmrder) ; 
J. B. Tyrrell. 

Committee-Prof. k o n s  Baker; W. M. Beenfort; Dr. W. T. Blan- 
ford, r.as.; Rt., Hon. Jamee Bryce, M.P.; Prof. W. M. Davie; Prof. 
B. E. Dodge ; Dr. H. 0. Forbee ; Qeneral A. W. Greely ; Otto J. Klotz ; 
Prince Kropotkin ; G. E. Lumsden ; Prof. John Milne, P.ILS. ; Prof. 
Willis L. Moore; E. Delmar Morgan ; Sir Q. 8. Bobertuon, K.C.S.I. ; 

A. Laurence Botoh; Sir John Swinburne, Bart.; J. White. 
Altogether thirty-three papere and reporte were preeented, and the 

section met on five dap .  I t  was a matter of regret that the only 
Canadian G-eographioal Sooiety, that of Quebec, wee not represented at 
t he  meeting, eepecislly as i t  bee recently published a volume of 
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transactions, inaugurating, i t  in to be hoped, a period of renewed 
~ t i v i t y  in ite history. Several papere of great intereet were presented 
by Canadians, and a epeoid feature of the meeting wee the participation 
of a number of the eminent geographers of the United Statea, and the 
mmmnnication of valuable reporfa from what may for the moment be 
termed the geographical departments of the Governments of Canada and 
the United States. The various subjects under discussion are ennme- 
rated below, and fuller detail0 of moet of the papere, with the mmplefe 
text of some, will duly appear in the J d .  

!krsdrry, August 19.-The Pweident'e addrese, delivered at twelve 
o'cloak MI ae not to clash with Dr. Deweon's addreee to Seotion C 
( h l o g y ) ,  waa listened to by a large audienoe, who highly appreoiated 
the seriee of maps shown by the electric lantern 8e a summary of ita 
main fentnrea. The addreas is printed in the JmrnaZ for September, 
p. 308. A vote of thanks wpe pmpoeed by President Burwaeh, and 
seconded by Mr. Ravenstein. 

Sir B. 8. Roberteon gave a paper on Kafiristan and the Ksfire. 
which wee perhaps the most popular of thoee read to the section, 
if one might judge by the large audienae with which the hall waa 
crowded. 

Mr. Bavenstein presented the Sixth Report of the Committee on the 
Climatology of Africa, the main features of which will be recorded in 
the Journal. 

Mr. Delmar Morgan described the recent work done by Rneeiane on 
Novaya Zemlya, referring especially to the recent expedition of Chernj- 
sheff. The result8 aecertained are that the views of von Beer and other 
earlier explorers that Novaya Zemlya is geologically conneoted with the 
Pai-hoi are correct only ee regards the southern part and Vaigata; the 
northern part of the eonthern bland, including both sides of Matoohkin 
strait, show a north-westerly strike of the strata, therefore oorrespond- 
ing, not with the Pai-hoi, but with the Ural. The folding prooeee in 
Novaya Zemlya coincided with the Palaeowic epoch, and from that time 
denudation forces have been a t  work. In this way the system of omes- 
valleys has been developed and the well-known Matochkin-ehar formed. 
The glacial period in Europe wes contctnporaneous with that of Novaya 
Zemlya. Thim waa followed by its submergence beneath the ocean, 
together with vest tracts of Northern Europe, Asia, and Amerioa. Thia 
submergence reduced the extent of the glaciers in the north or mountainom 
region, entirely obliterating them in the south, while the formation of 
deltaa dates from the same period. h'ovaya Zemlya is now under- 
going a new proceee of glaciation, which will convert i t  into en icy 
wilderness. 

A paper by Mr. Leigh Smith wae communioated, in which he reoalled 
the circumstances of his first arctic voyages, when in 1871, 1872, and 
1873 he cruised round the coasts of Spitsbergen and made numerous 



GEOGRAPHY AT THE BRITISH ASSOCIATION, TORONTO, 1897. 473 

temperature obeervations, diecovering the fact that the water a t  a 
conbiderable depth was warmer than that near the surface. 

m y ,  August 20.-Prof. R. E. Dodge read a euggestive paper on 
Scientifio Gbgrsphy in Sohools; and the Report of the Committee on 
Geography Teaohing in the Britieh islands, drawn up by Mr. L6. J. 
Herbertaon, wee submitted to the meeting. A ehort discneeion on 
educational geography followed. 

Colonel Bailey read a paper on Forestry in India, in which he 
&etched the growth of the preaent syetem of forest conservation aa 
p r o d i d  there, and explained the apecia1 dangers whioh have been 
s u ~ f n l l y  guarded against, conohding by pointing ont the grecrt 
importance of placing the foreeta of Canada under a eimilar adminia- 
tration. 

Dr. H. R. Mill suggested a echeme for the cleesifioation of geography 
primarily for bibliographicel purposes, the details of whioh will appeer 
in the Jamal. A lively discusion followed, in which General Greely, 
Prof. Davie, and othere took part. 

Mr. Vaughan Cornish preeented a moat valuable oontribution on the 
Dietribution of Detritus by the Sea, in whioh he treated the queetion of 
the movement of gravel and send by water in a manner eimilar to hie 
rectmt diacneeion of the movement of dry aand by wind (see J w ~ ,  
1897, vol. is. p. 278). The aomplete paper with illustrations will 
shortly be pnbliahed in them p a p .  

Prof. Milne, Q.B.~, gave an account of submarine ohanges involving 
eerthquakes, and insisted on the importanca of establishing seismologiosl 
atations in all parts of the world. 

The work of the day concluded with the reeding by Mr. Ravenetein 
of an important historical paper on the explorations from the Congo to 
the Cape of G o d  Hope between 1482 and 1488, containing the resulte 
of Borne recent discoverierr amongat old maps which throw fresh light 
on the oharacter and attainments of Martin Behaim. 

Monday, Aqua1 23.-The whole of thia day was devoted to papera on 
the North American oontinent, moat of which we hope ultimataly to 
publish in f1111. At. present it is sufficient to record the authors and 
titlea : Prof. Mamns Baker on Institutions engaged in Geographical Work 
in the United States; Prof. F. H. Newel1 on the Hydrography of the 
United States ; Dr. T. C. Mendenhall on the Geographical Work of the 
United Statee Coast and Geodetio Survey: Prof. W. Morris Davis on 
the Coastal Plain of Maine; Mr. C. E. Lumsden on the Unification 
of Time at  h a ;  Mr. J. B. Tyrrell on the Barren Lands of Canada; 
Prof. Willis L. Moore on the Daily Weather Survey of the United 
States; Dr. Charles D. Waloott on the &ographical Work of the 
United Stat- Qeological Survey'; Mr. J. White on the Topographical 
Work of the Canadian Geologicd Survey. Prof. Davis, Mr. Lumaden, 
Mr. Tgrrell, and Mr. White read their papers personally ; the othere 
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were kindly brought before the meeting by Qeneral Greely end 
Mr. W. J. MoGee, representing the National Geographio M e t y  of 
Wanhington. 

Tuesday, August 24.-The proceeding opened with a doorded joint- 
meeting of the eectiona of Geography and Economics, to bear a paper 
by Mr. F. C. Seloas on the Economic Geography of Rhodesia. At the 
conclusion of the paper, Mr. Jam- Bryce said that i f  he differed from Xr. 
Selous in referenoe to m y  of his statemente he would heeitate to express 
hie opinions, b e ~ 8 ~ 0 0  of the muoh greeter experience which Mr. Selous 
had gained in hk travels up and down the oountry from 1872 to 1896. 
He thought i t  right to tell the audienoe that some yeam ago Mr. &dons 
had formed a resolution not to kill more wild animals than n-ry 
for the eefety of life. This resolution was, he thought, commendable, 
and he wished others wonld follow the example, as he regretted that 
the wild animals which made the African forests and plains so intereat- 
ing are in danger of extinction. Mr. Selons had justly laid especial 
stress upon the question of health, whioh is of vital importance in a 
oountry, becaw without health i t  would be neeless to expeot British 
aettlers to go there. He was oonfident that before long i t  would be 
found that a t  all pointa 3500 feet above the eerr-level the European 
settler wonld be able to locate with comparat.ive freedom from fever. 
He was not without hope that suoh advance wonld be made in m e d i d  
science that malarial fever would be overcome by inoculation or some 
other means. Regarding the pmpeotive agrioultural progrem, he 

.@ with Mr. Selons that for the present at  least there is no pro- 
bability of that country exporting grain, although it may be able to 
supply all the food required by the people, but when the oountry hee 
been restocked with, he hoped, a better breed of cattle, i t  will become 
a meat-exporting country. When the gold-mines run out, ae they will 
probably do within thirty years, a very greet stimulus will have been 
given to progress. 

Mr. J. L. Myrea gave an aocount of hie reoent journey in Tripoli, in 
the course of which he wee led to form an opinicll as to the age of the 
anoient buildings differing from that held by Xr. Cowper. 

Prince Kropotkin read a valuable paper on the Prevailing 
tions of the Mountain Bangee in Asia, and Prof. Penck discueeed the 
importance of Potamology (the science of rivere) 88 8 branoh of geo- 

graphy- 
Mr. E. L. Corthell sent a paper on the Geographical Development 

of the Lower Miaaieeippi. Mr. Otto J. m o b  gave an intereating and 
well-illustreted discouree on Aleska, exhibiting the photographio snr- 
veging instrumente used iu the survey of the boundary. Prof. E B. 
Dixon, F.R.~, who had just returned from a mountaineering trip in the 
SeWrke, anncnnced his aacent for the firat time of Mount Lefroy and 
another summit whioh he named Mount Aberdeen. 
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Mr. 0. H. Howarth oonoluded the prooeedings of the day with a 
paper on Mexioo felix and Mexioo deeerta, terms whioh he applied to 
the southern cool and fertile, and to the northern hot and arid, divisions 
of the Mexian plateau. 

W*y, Augtrsf 24.-The seotion met in the forenoon, when General 
Qreely read a paper by Mr. Henry Gannett on the Material Conditions 
and Growth of the United S t a h ,  illustrated by an extensive miea of 
statistical mape and diagrams. 

Dr. H. B. Mill, speaking on Geographical Piotnree with lantern illustra- 
tiona, mid that, in view of the prominent place now taken by photography 
in the work of a11 travellers, i t  ie neoeesary to urge the importanoe of 
taking pictures whioh are geographiaally ~le well as photographioally 
" good." Suoh pioturea must be trnthfol and repreeentative, the utmost 
amre being taken to avoid distortion, to supply some indication of ecale, 
a d  to bring out the characteristic features. General views oomprehend- 
ing a oonaiderable area are deeirable for showing types of land-forme or 
siten of towns. Piotnree on a larger noale are deairalle for showing the 
detail of special features, such as varieties of architeduw, means of 
transport, or agricultural prooeesee related to oertain geographical con- 
ditione. BB far aa po~aible, every geographical pioture ehould show 
eomething dietinotly illustrative of a natural feature or a local condition 
peculiar to the p h  where i t  wee made, or a t  least oheraateriatic of it. 
The handnomeat house in a village, the rarest foreign tree in a park. 
or the prettieet view in a distriot, repreaente the eort of subjeot most 
often photographed, and they are preoiaely t h m  of least geographical 
value. 

Prof. Penok followed with a delt~onatration of aohool wall-piotures, 
illuetrative of typical geographical features. 

Prof. W. M. Davie, in a brief addreas, urged the importance of Geo- 
graphy ps a subjed of University Study, and outlined hia method of 
tree- geography aa a means of higher educational training. 

The usual votes of thanks brought to a close a meeting of p a t  
intereat, during whioh 'numerous eubjecta had been treated of in a 
manner a t  onoe more soientific and more conise than haa usually been 
the cese in the eection. 

Many papers bearing oloeely on varioua branch- of Physioal Geo- 
graphy were read in other eeotiona, the enumeration of whioh may be 
useful. 

S J ~ T O N  A, Mathematics and Phymm-Report of the Committee on 
Seismological Observations; Prof. A, Johnem on. a Canadian and 
Imperial Hydrographic Survey; Mr. J. Hopkineon on Monthly and 
Annual Rainfalls in the Britiah Empire, 1877-1896; Prof. Van 
Bijokevomel on the Temperature of Europe; Yrof. R. F. Stupart on 
the Climatology of Canada ; Mr. F. Napier Denison on the Greet Lakee 
ae a Sensitive Barometer; Dr. J. Edkina on the Slow Refrigeration of 
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the Chineee Climate ; Prof. Peroival Lowell on Atmoephere in ita Effeote 
on Batronomical Obeervatione. 

SECTION C. Ceobgy.-Mr. J. C. Branner on the Former Extension of 
the Appalachians acroes Mieeiesippi, Lonieiana, and Texae; Report of 
the Committee for the Inveetigation of a Coral Reef; Prinoe K r o p o t h  
on the Aear of Finland ; Dr. G. K. Gilbert on Niagara Falls ; Mr. J. B- 
Tymll  on the Glaoiation of North Central Canada; Report of the 
Committee for collecting Photographe of Geological Interest; end 
a joint diecueeion with Section H on the Fimt Traces of Man in 
America. 

S ~ O N  D, ZooIosy.-Prof. Herdman on the Plankton aolleoted oan- 
tinuouely during a Traverae of the Atlantio. On the voyage of the 
Parhian, Prof. Herdman on one occseion treated the passengers to a 
plankton-stew, made up of the minute cruetaceane caught in fine eilk 
neta, through which sea-water wee pumped continuously, ae a demon- 
stration of the unrecognized resources available for the nonrishment of  
ehipwrecked crews. 

SIRXION H, AntAropo2ogy.-Report on the North Dravidian and 
Kolarian Racee of Central India ; Report of the Committee on the North- 
weetern Tribee of Canada; Reports of the Ethnographic Sunrep of 
Canada and of the United Kingdom ; Prof. Putnam on the Jeeup Erp4 
dition to the North Pacifio, and a Report on the necessity of the 
immediate investigation of the anthropology of Ooeanio islands. 

On Saturday, August 21, there wes an excursion to Niagara teeming 
with geographioal interest, and on the conclueion of the meeting the 
Canadian Paoific Railway Company generously provided private cere 
and free paaeagee for nearly one hundred members of the Aeeooiation 
from Toronto to Vancouver and back. The party travelled in three cam 
on different dap ,  stopping for twenty-four hours at  several pointa, and 
were amisted in every way poeeible to form an opinion of the vaet agri- 
oultural and mineral remuroes of the Dominion. The tripe included a 
visit to the greet niokel-mines a t  Sudbuly, the new gold-fields of the Lake 
of the Woods, and of the Kootenay district, the coal mines at  Nanaimo, 
and to ranches and experimental farms in several dietrich. The d i d  
character of the great transcontinental railway, ite luxurious equipment, 
and splendid management, impreesed the vieitore only leae than the 
magnifioent possibilities of the country, and the energy and order of 
thoee who are engaged in its development. 



THE P B L E G W  FIELDS. 

THE PHLEQREAN FIELDS.. 
By II T. O ~ T H E B ,  MA., Magdalen College, Oxford. 

11.-THE YORPHOGBBPHY OF THE HILLS AND VALLEYS 
O F  CAMALDOLI. 

T a r  region which is the snhject of the present inveetigation ie situated to the 
north-west of Naplee, and occupiee the n o r t h - ~ ~ ~ t  corner of the Phlegrsmn Fields. 
The highest point is by fiar the moet conspicuous object in all mmpreheneive views 
of the Phlegman Fields, towering up as it  does half au high again aa the next 
higheat summit. Perched upon the most elevated part of the hill ia the monastery 
of the Camaldolenaian order of Trappieta, h m  whom the hill receives its name of 
Camaldoli di Napoli. 

The entire region is intarsected by numerous paths and mule-track& which 
have for the most part become worn deep below the level of the surface of the 
country, so that the viewe eeen by the wayfarer are usually much restricted. 
There are good though neceumdy indirect roads both from Naplee, Pirmura, and 
Marano. Much of the more level gronnd is devoted to the cultivation of tbe name 
orope aa are grown in the plains, and vines constitute the grestsr part of these. 
About oce-half of the entire surface, including moet of the efeeper dopee, is 
covered with woode. In many placea the vegetation is so luxuriant that it is far 
from eaey to make out the shape of the terrain. The woo& are chiefly compoeed 
of cheetnuta, which are grown aa a crop, their stem8 being cut at more or leaa 
regular intervals Their mode of growth reminded me very forcibly of the beech 
c o p  which clothe the Chiltenu in many parb of Orfordehire, md which are aleo 
cut when the treee have reached a certain siee. The general type of the vegetation 
might well cause the stranger from the north to imagine himaelf nearer his home. 
Along the sides of the deep-cut path!, and wherever light oan penetrate to the 
ground, flouriehea a more lowly but not lees luxuriant growth of ferns, botcher's 
broom, brambles, and geniata. In the spring the earth ie gay with cyclamens, 
primroses, periwinkles, and scentless violete, which are replad  later by orchids 
and liliea In the moister parts at the bottom of the valleya, the humid rocks 
give nutriment and support to many speciea of moeape, f m ,  and liverworte. 

The shape of this tract of upland may be d d b e d  M an irregular oval, the 
major axis of which ie about 64 miles long, and runs eest end west. From the 
monastery of Camrrldoli, built near the extreme eouth-west omner of the region, 
the ground slopes away on all aides more or lees staeply, down to about the 150 or 
100 metre contour-line, below which the slopea gradually sulmide into the general 
level of the plain of tufa known as the Tenth di Lavoro. 

The dencent is of a very different character in the different parCs. Towards the 
north the slopes are easy end uniform. From the north-west to the n o r t h - ~ t  of 
the monastery the sides of the hill slope away down to the plain, in which lie the 
villages of MIUBIIO, Mugnano, and othem, with an incline varying from about 
1 in 14 to 1 in 10 to the eaat. But on the other sides, and especially towards the 
nonth and went on either flank of the Pignatiello spur, the descent is abrupt and 
irregular. I t  is as much aa 1 in 2, or even as 1 in 1.4 in aome places m a p  VIII.). 

The steepest slopes lead abruptly down to the oval plain of the Quarto on the 
weet, to the circular plains of Pianura and k v o  on the south, and to the 

Continned from p. 435. For General Map (No. I), rn p. 464. On p. 417 of the 
Ootober number, line 4 from the top, 59 should be 41. 
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plain of Naplee on the mnthsset. Between or away from these the other s l o p  
are far leea ateep. 

11. GEOLOQY OF &IOH. 

The broader outlines of our knowledge of the geological structure of the hill of 
Camnldoli have been sketched by Dr. Johnston-Lavin in hia note on the ancient 
lake of Pianam. 

The foundation of the hill consists of a volcanic rock, which is quarried a t  
Pianurn am building-stone, and which is known by the nome of piperno. Upon 
thii  is a coarse breccia ("mumum brecclnn), composed of a miecellaneous ~ e s o r t -  
ment of blocks of lava, tuEq pnmice, and other materials. This underlies a greet 
thicknew of a more homogeneous, compact rock-the ordinary yellow tufa of 
Posilipo, which in capped by the series of bede of pozzolana and pumice form- 
ing the upper superfioisl layers of the hi l l  The existing topographic detail is 
eculptured in the yellow tufa and superincumbent pumice beds, and it  in owing to 
the want of coherence of *he materials of which them superficial layere are mm- 
posed, that they offer but little resistance to the forces of denudation, and permit 
themsslves to be carved into the ridges and valleys which are w, marked a physical 
f a t u n  of the hill. 

In  mme parts the tufa is t r a v e d  by vertical veina of a harder and l e a  w i l y  
erosible rock. Thess veins seem to be of rather a local character, but where they 
occur they modify the procew of valley-cutting, always by checking the rate of 
erosion, and sometimes by causing the bed to deviate from its natural course. 

Their preee.nce in the tufa a t  h n  B o w  near Capodimonte hae already been 
remarked by Tenore, whose nttention WM called to them by Buckland. I have 
observed thew veins in the northern part of the hill traversing the beds of the 
Vallone di Sagliecendi, Palmentello, and Fontana Msltempo. They extend like 
dykes in a more OI lrar wrtical plane for many yrrda Their thicknesn varies 
from 3 feet to as many inches, and the same vein may vary in thicknew in 
diferent parh, but is uaually thickeet in.the middle, thinning out towards the  
ends until i t  gradually disappears altogether. Their orientstion is generally 
within 20° of the meridian. Sometimes two may he Been close together, eepmted 
by but a few inohea of ordinary coareer tufa. Their texture ia firmer and more 
oolnpect than that of tufa. 

In order to try to diecover the explanation of them veins and of their hardness, 
I had rome thin eectione cut, which bhow that they are composed of the earns 
material ae the tufa matrix, but in a far finer state of subdikaion. A forther 
proof of their similarity ie afforded by tho chemical analysia, which my friend Mr. 
Msnley baa been gnod enough to undertake for me. 

Ordinary tufa, Tuk of veln. 
Solubility in water. Per cent. Per cent. 

... I. In native state . . . . . . . . . . . . . . .  19.50 1961 

... 2. After being dried and ignited . . . . . . . . .  3.72 3211 

LOBS of weight nt 100° C. 
h of weight a t  red heot 

SiO, . . . . . . . . .  
Fe,O, . . . . . . . . .  
0 . . . . . . . . .  
CaO . . . . . . . . . .  
MgO . . . . . . . . .  
K,o . . . . . . . . .  
Ns,0 (by difference) 



TEE P H L K G W  P I W .  ' 479 

The analyses were made in platinnm v d  throughout. 
Tenore WM unable to perceive the leaat appearance of infiltration or any line 

of demuution between the tuE and the veins, and steted that their composition 
differed in the absence of pumice fmgmenb and in the finer nature of their grain. 

My o m  sections show a very sharp line of demuocrtion between the tuff and 
the vein. An examination of meveral of the veins has convinced me that the only 
probable explanation is, that they w the rerult of h n r e a  in the tufa due to 
earthqnakes, shrinkage, or some other ausa These fbures  have become filled 
with a mud of minute fragment8 of tufa, wnehed in by rain-water from tbe 
surface or down from the sidea of the fissure. The mud became consolidated and 
hardened to form a rocky vein compacter than the ordinary yellow coarsegrained 
tuia, which i t  traveraea, by reason of the finer nubdivision of the psrticles of which 
it  is compoeed. 

Cracks in  the tuff are not unfrequent, and, when near the surface, often become 
filled with earth and fragments of s t i c h  and leaves. 

IIL D ~ U T I O N  ARD D~BIPTION OF CAMHYIU~T ABEA~ AND TEEIB DBAIXAOE 
Clf  AN^ 

A Oontoured map of Camaldoli (Map I.) shows tbat the chief dopes of the 
 hill^ are of two kinds Some slopee w like the outer s u r b e a  of cones, others 
am like the inner surfaces of funnela The former will be referred to a3 cmrs-&pea, 
the latter M adsr-dopsr, in all CURIE in  which the evidence teems to point to their 
once having belonged to a volcano. The rain-water which flows over the surface 
of these dopee ie carried off by channels, which may be conveniently referred to 
M w?u-vaZIep and orrtsr-adIya respectively. 

The catchment areaa may be very naturally classified according to the s l o p  
down which their drainage channels run, and they will be referred to by the name 
of the baain which receives their drainage. Of the chief groups of catchment areas, 
four are drained by crater-valleye, one by cone-valleys; but, owing to the large 
sirre of the latter area, and also to the fact that its drainage flows towards two 
different points of tbe cornpaam, i t  will be regarded aa two. 

The chief catchment areas are- 
1. Quarto ) 
2. F'iiura 
3. bvo crater-drainage arera 

4. Naples 1 
The crater-elopes iace to the west and south, the cone-slop to the north 

m d  ~ t .  
The four crater-arean drain into four crater-plains of the eame name, and are 

eeparated by three short ridges or spurn from another. The Quarto-Pianura ridge 
in that on which the Msseeria Romano stands, and is marked Olmetello Romano 
on the older map;  the Ranura-Soccavo ridge is known as the Pignatiello, 
immediately below the monastery; and the SoccaveNaples ridge, which is con- 
tinuous with Posilipo hill, beam the village of Vomero and the forkrm of &n 
Elmo. 

A noteworthy feature is tbat crnter-valleys differ ae regards their distribuion 
irom cone v a l l e s  in that the lines of their rourlles tend to converge when producd 

* Olmetello = elm-rrood. 



downwsrds from their murce, wherean the l i n a  of the connee of cone-valleys 
tend to beoome divergent when h c d  in the name direction. 

The western drainage in conveyed by a number of ohannele, either into the 
Piano di Quarto, or else into the small plain lying immediately to the mt of the 
Cratere di Campane, and between the oraters of Aatroni and Quarto. These two 
atchment areas am separated by the ridge of bills upon which the Torre Poerio 
stands, and they may be oonveniently termed the Quarto and the Camparm catch- 
ment areas renpectively. 

The Campna area ie imignificrmt. The rain-water mostly runs straight d o m  
the very steep slopes, and streamletn do not become sufficiently large to effect land- 
sculpture of any very considerable relief. In  this reapect the area is mmewhat 
similar to the sides of the Pignatidlo. At ppreeent the Campna baain also receivee 
the drainage of the northern slopes of Aatmi,  the eastern slopea of the Cratere di 
Ckmpena, and from Torre Poerio. The water all sinks away through the permeable 
soil, but it ia not improbable that, if the land-level were to beoome lower, a lake 
might be formed similar to that which once existed on the plain of Pianura. 

1. Quarto Catchment Arsa. 
The eaatern part of the Piano di Quarto is cradled in a semicircular amphi- 

theatre of hills-the western rampart of the Camaldoli ~llaasif-which are deeply 
seamed with a system of crater-valleys radiating from the eastern focue of the 
elliptical Plano di Quarto. The valley& M ia usually the caae on steep slopes, for 
the most part run straight, or, if they branch, the branches tend to rnn parallel to 
one another. 

At the level of the 100-metre contour-line about twenty-one main valley-beds 
may be distinguished. The areas drained by these are for the most part very 
& and of uniform length, with the exception of two. The watershed of the 
Quarto bmii is no further than 1760 metres from the margin of the Piano di 
Qwuto, except a t  the head of the two valleys, the Vallono di Pietra Spaccata 
(No. 13) and the Vallone Piscicelli (No. 17), both of which have come to drain 
larger areas than their neighbonrs, have cut their beds further back, and have 
watersheds a t  a distance of 3500 metres and 2250 metres respectively from the 
Piano di Quarto. The drainage-area of the Vallone di Spsccata is the largeat 
of the Quarto system, and is remarkable on account of its narrownese M com- 
pared with its length. About halfway dong its course, near the little chapel 
of Banta Maria di Pietra Bpaccnta, the valley scenery is very bold and striking. 
Vertical rocky walls fall on either side with an abruptnets that justifies tho 
name of the valley; below, the torrent bed cannot be deecended without ropes, 
on account of a succession of waterslides and falls. 

The watershed between Nos. 19 and 20 is lower near the end at  which it  joins 
the main watershed of the Quarto system than nearer the Piano di Quarto. Between 
these valleys is a conspicuous isolated hill known 8s the Cuccaro, which probably 
ow- its origin to the valleya on either side of it  baving widened their beds near 
their source. No. 21, too, seems to be about to meet the valley on the Pianura 
side. At present there is only a ridge and a narrow roadway between the chasms 
with which these two valleys suddenly begin; but in a few years it  seems likely 
that the land upon which the Casa di Cjregorio stands will be left as an isolated 
peak like Monte Cuccaro. 

The storm-water which runs down into the Piano di Quarto, and which cannot 
sinb: into the mil, is collected into several artificial landdraine, which unite 
md dhharge  into the underground tunnel (GlaReria), which pierces the hills to 
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the west of the Quarto near the Spinelli. The other end of the tunnel opsne into 
the Canale di (Jeolo. By thii artificial channel the Quarto drainage ie finslly 
conveyed to the ses near the north end of the lake of Lioula 

Before this underground drain wag cut, the plain of the Quarto WM a marah 
during a great part of the year, and WM probbly covered by a luge lake when 
the ground was nearer nea-level that it  is a t  preaent. 

2. Phura C h W d  A m .  
The beat views of the rystem are to be had from above the Cancello or from the 

Pignrtiello. The catchment area i n  a mmicircular baein forming part of an almost 
circular crater 3 kilometree in diameter, whose centre lies about 600 metree to the 
south-west of the church in the middle of the village of P h u r a .  The walls of 
this crater reach their greateat altitude in the north-enat a t  Csmnldoli (Fig. lo), 
where their height has, perhaps, been much augmented by ejectamenta from the 
neighbouring crater of Soccavo. To the west the crater wall becornea lower, and 
finally breaks off altogether a t  the Cancello. The southern well is low (50 metres 
above the plain), but quite easily recognizable. I t  haa been suggested that it wm 
levelled by t h e  removalof matter from ita south side by marine erosion when the 
level of the Phlegman Fielde wan lower. None of the valleys have encroached 
perceptibly on the adjacent areas, with the exception, perhapa, of No. 6. 

Eleven drainage-areas are distinguished in Map V. A channel in area 
No. 1 ia rapidly cutting its way back, and shows every eign of meeting Quarto 
valley No. 19, from which i t  is now only separated by the width of a road. 
Partn of No. 11 area, on the west of the Pignatiello ridge, are precipitously 
steep in places; the rest is overgrown with chestnut woods. The rain-water N U 8  

straight down the hillside in channels, which are very small and very numerous. 
Emion  appear8 to be going on over the entire surface, and to be removing the 
entire face rather than to be acting with greater effect along certain definite lines. 

At  the bottom of the slope is a trench into which the etorm-watere flow, and 
by which they are conveyed ant of the plain of Pianura. 

The general character of the Pianura slopes is that they are much steeper in 
t h e  middle than either a t  the top or bottom. Were a transveree section cut across 
the dope below the monastery, it would be awn to be markedly sigmoid J. Thin 
is due to the fact that the upper slope is compoeed of l m  volcanic mh of in- 
iluflicient cohesive power to form a long steep slope of a stable character, whereas 
the precipitous middle portion is composed of compact yellow tufa The lower 
concave dope is a talus dope, due to the weathering of the surfncee above. 

Owing to the fact that the wall of the Piennra crater is higher to the eset a t  
Camaldoli than to the west a t  the Caudlo, the valley beds and ridges between them 
exhibit a muked curve from eaat to south in their downward couree. They all 
trend towards the higher ground when traced upwards to their sources, involving 
a change of direction of almost 90' in some c a m  (Noa 6 and 9). 

3. L3oCeavo Cbtelrment A m .  
The Pignatiello ridge (Fig. 10) is the western watenhed of the k x a v o  area ; 

the e~tarn waterehed is formed by the high ground running from Li Cangiani to 
St. Elmo and the hill of Poailipo. The Soccavo catchment area, like Pianwa, is 
rogarded M the inner elope of a crater, the southern prta of which may have k e n  
washed away by the cea. I t  is poaaible that the spur of the P d l i p o  ridge to the 
north of Fuorigrotta and weat of the Villa Patrizi may be a p t  of the southern 
wall of the crater of Soccavo. 

l'he valleys which furrow the s l o p  above SOCULVO have cut their beds very 
deeply into the tufa The decent to the plain of Soccrrvo is very steep in p h ,  
and the valley cut t ing are especially bold. 

No. V.-NOVPUB~B, 1897.1 2 K 
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Of the sWCavo valleys, the most ty p i 4  sre the Vallone Caatelluocio (No. 2) and 
V&ne Verdolino (No. 8). Both take their just below the monastery, and 
run eaat for eome dietanoe; then they turn at right angles to their firat direction 
and run south. The upper portione of the valleys are V-ehaped, with eloping 
treeoled banks of pumice and sshea. The lower portione have been deeply cub 
into the solid tufa, and are Y-shaped in tramverse section. The tree-clad s l o p  
above, and the almoet vertical tufa cliffs below, are well shown in Fig. 12. All the 
valleys h h a r g e  into a watarmuree, " PArerm," which croneen the Sowavo plain, 
and receiven contributions from the weetern elopes of the Vomero and Pmilipo. 

A noteworthy feature of the Sowavo valleys is that those which reach the 
principal watershed (Orsolone-Saccavo watershed) run parallel to it from west to 
east, away from the Pianura crater. They then veer round to the south, and 

FIG. ~~ . -vALwNc VEBDOLINO, JUBT BEFOBS BJUCHINQ TEE 80COAVO PLAIN. 

plunge straight down the steep inner wall of the Soocavo crater. In fact, they at 
first saem to run down an external slope of the Pianura cone, and then to be 
diverted into the crater-elope of Soccavo. 

4. Naphm Catchmant Arm. 
The Neapolitan drainage area lies for the most part on a curved hillside 

extending, like the auditorium of a vast theatre, from the Li Cangiani St. Elmo 
watershed on the west to the obserratory ridge below Capodimonte on the east. 
The sides of the hills slope gently down into the plain on which h'aples is built, 
from a height which is never much more than 160 metres. Denudation hes con- 
eequently not had M great a scope M on the other s l o p  which have just been 
described. Moreover, owing to the proximity of the Neapolitan drainage area to 
a large town, the natural drainage channels have been very seriously tampered 
with, according an the needs of agriculture or the conetrnction of road8 and 
buildings might require. 

The chief of the drainage areas discharge their natera into the cbannel which 
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dividea the oity from Capodimonte. Although modern drainage h.s diverted 
much of the storm-waters from their natural conme, yet i t  is intereating to note 
that tbe old mndy atream-bed ia marked out a t  the prssent day by ouch street and 
place names aa Fontanelle, l 'hnel la .  San Carlo all'Amne, Strada dell' Amnmxio, 
which indicate the poeition of watercourses u, clearly as l ' k a  does that of the 
stream-bed crowing the Socavo plain. 

The systemb;f valleys draining the north *nd e~at sides of Csmaldoli differs 
from the other valley syntams in one important mpect. The northern drainage 
a m  ie the convex outer surface of a cone standing on ita bee. The other drain- 
areaa or crater ueas am the concave inner surfaces of hollow cones standing upon 
their apices. The effect of this difference being to cause the lines of the beda of '  
the southern and western valleys to tend to converge when produced downwards, 
and those of the northern valleys to tend to diverge when produced in the same - 
direction. 

The storm-waters from the catchment area of the cone-elopes drain partly into 
the bey of Naples, partly ontaide it, m it may be subdivided into two catchment 
areae of almmt equal size. The more northern portion is drained by a number of 
valleys running northwarda; the other ia drained by a single valley (Vallone di 
Sagliaeendi), which runs a t  for a considerable distance, but finally turns muth 

p 429). 
6. Northem Chfdrment Arw. 
The northern catohment area is about three times ae large u, any one of the 

intra-crater areae, but its slopes are far lesa steep. The surface water runs in a 
mom or lass northerly direction along a series of valleys, which discbarge on to the 
flst plain of the Campagna Felice. Much water sinks into the soil; the rest is 
carried away westwards to Patria by a system of channele, of which the Cavone 
Grande is the largest. a n y  of these land drnine for storm-water have been 
straightened and deepened artificially,' with corresponding improvement in the 
sanitary condition of a dietrict which must have beeu a marsh during a great part 
of the year. 

The largest valleys, V. Pmlmentello and V. della Fontana Maltempo, drain a 
large pear-shaped area and unite to form the V. Cesinelle, which discharges ita 
waters into the Vallone di Teresa below the villages of Chiajano and Polvica. An 3 

elevation of the bed of the Vallone Palmentello is shown in Map VII. 
6. Eastern Catchment A m .  
The emtern portion of the cone-slopes of Camaldoli are drained by one large 

valley and itm tributaries. Different yarta of this valley are l d l y  known by 
different names, but the entire system will be referred to hem by the name of i ts  
most important section-the Vallone di Sagliscendi. 

The head of the valley lien clone to the village of Nazaret, below which a few 
small V-nhaped valleys run eastnards to the south of Li  Gunntari, and open into 
the deeper channel of the Vallone Orsolona, which lies to the south of the Maeaeria 
of the asme name, and receives all the surface drainage eouth of the new carriage 
r d  from Li Cangiani to Nazrret. At the point where this road crossen, near Li 

Domenico Fontma, the architect, superinteuded the construction of a system of 
d d g e  chnnnels, or &pi. extending from the Bocchette di Nola to the Lago di 
Patria. Csrletti estimates the length of the lagni at 32 miglia (= 593 kilometree), and 
their r e r t i d  fall at 132 p l m i  (= 349 metres). The works were flnished in 1612, 
five yean .fter the denth of Fontann. 

2 ~ 2  
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Cangiani, the valley becomes broader, more open, and less deeply cut. After 
making two sharp turns to the north, i t  plunges down into a deep canyon-like 
cutting in the mlid tufa, which is known by the name of the Cavone delle Now, 
from the nut treee which flourish in great numbers on the lees precipitous upper 
slopes (Fig. 13). The bed hee been cut to a depth of quite 40 metres, and is m 
narrow that in many places i t  is impossible for two persons to proceed abreast, and 
so tortuons that the view along the bottom is interrupted by a turn every few feet. 
The bed itself is broken by series of small vertical falls nlternating with level sandy 
reachea of greater or less length. Occasionally the d6bris of a landslip from the aide 
blocks the channel, and breaks the velocity of the torrente sufficiently to allow p r t  
of tlieir load of suspended matter to be deposited above the obstruction. Some of 
the larger waterfalls owe their origin to transverse dykes of the harder tufa already 
described (p. 478), which stretch transversely across the bed, and which are not 

Flo. ~ ~ . - U P P X B  SLOPE8 O? THE CATONE DELLE X'OCE. 

quite m rcadiiy worn away as the softer tufa These dykes help to support and 
preserve the softer tufa above. Below each is usually a deprersion or pocket in 
the soft tufa, cut by the force of the water falling vertically from above. Four of 
these dykecc occur in a epae  of 800 metrce, and a little further down, below a 
transveree wall, the bed hae actually been diverted to the north by a large verticsl 
dyke, which forms the face of a high verticsl cliff on the right bank. After 
cutting through this, the valley becomes more V-ehnped. Below the Msaeeua del 
Principe, the bed has been artificially widened by quarrying operations. At the 
upper end of the qnnrry are two more transveree dykes running acrose in a north 
and south direction. The lower one, which is probably the one referred to by 
Tenore and Daubeny in their descriptions of tho hnrd variety of tufa, has been cut 
away on both sides, leaving a column standing alone just below the entrance of 
the valley bed into the quarry, and in a line with some enormous nrtificial caves, 
from which the tufa is being extellsively quarried for building purpoees. 
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Below the quarry the valley obangm its character once more, and koomm open 
and V-shaped in orwrsection. At  the point where it is spnned by the Ponte di 
Sen Bocce i t  turns north, and aftex m i r i n g  the V d o n e  del Boaoarello, i t  
resum- its slratward course below the north wall of Capodimonte park as the 
Cavone di Miano. F i l y  i t  makea a s h u p  turn to the muth, and won reaches 
the plain 1 1 e u  the Ponti Bosei. During the last put of i b  course as a deep valley 
it receives many tributaries, of which the Vallone Cappuccini, from the northern 
put of the puk,  is the moat important (c/. p. 429). 

GBAPEI0 AKD NUYEBIOAL ~ ~ ~ T A T I O X  O F  VALLCYI AND CAMEYEXT ARBAB. 

In order to  afford a means for the comparative study of the leading features of 
the Cnmrildoli vdleya and drainage areas, both by themselvw and together wit11 
thoee on other mlcanio elopes, the appended tables of meannremenb m d  diagrams 
were prepared from the data a t  my disposal. Inrsmnch na many of my own 
surveys am not in agreement with the Italiin Ordnance Surveys M reprersnted 
in  the 1885 map, I believe that there are considerable error8 in that map, and 
conse~uently both my diagrams and measurements, which ue primarily bawd 
on that map, must be taken rather M illustrating a method than u being records 
of the abeolute facb. 

The numbers in the first column refer to the catchment areas indicrted by 
similar numbem on the m a p  In the delimitation of them u e u ,  I have, ro far M 
the larger valleyr are concerned, limited the ares to the region drained by the 
valley and ib tributaries. In  many caaee, notably on steep hilhideo, an area is 
drained by a multitude of emqll ohanneb running more or lear prallel to one 
another, and I have thought i t  best to avoid too extreme a subdivhion by making 
the numbered catchment are. fairly inclusive. 

The eeoond column given the sue8 in hectares of these arbitrarily numbered 
catchment rueat, memured on a map by Amsler's planimeter. The .nur are con- 
sidered to be bounded by the limits of the adjacent arena, and by the contour-line 
specified a t  the head of each table. 

I n  the third and fourth columns are the length and amount of fall of e ~ h  valley, 
when straightened out a d  measured from the murce to the contour-line specified 
at the head of each table. 

The valleys shown in the diagrams (Map V11.) were drawn u if their bedn n n  in 
the name ves~ical plane from end to end without m y  bends. The straightened bed of 
each wan plotted m that each part is repmented at  its proper height above eta-lerel, 
n indicated by the vertical d e .  Above thir valley-bed line w u  added a reoood, 
the mean h k  line, w h m  vertical diitanoe above the valley-bed line repla#nb 
the mun height of the h k n  of the valley above the bed, and dnwn to the wme 
scale. In short, the upper line represenb the slope of the hillsidea, though not 
always on a w l a r  scale; the lower line reprerents the bed of a straightened 
valley. Coneequently, the area included between the two lines newer u an iudi- 
cation of the amount of erosion which the stream lun effected. For t h i  area I haw 
p r o p o d  the term of erosion arsq although lqitudinul erorion (M& would prob- 
ably be better, and would diitinguieh it from a transverse eroaion area The l ~ t  
column of the tablea gives some of the relative dimemions of the eraion ueu of the 
valley., plotted and measured with Amsler's planimeter. 

I n  practice the mean bank line wan arrived at  by the following promu. May 
VI. nu  p r o d u d  from the ordinary contoured map (I.) by tho p r m ~  of smooth- 
ing" out the hollow currer due to valley erouion. Thin WM done by drawing 
liner ---- rcrws the concavities ,n,n,n of erch contour-line, yhynyh 

The r d t  is shown in Map VI., which is su1)p~scul to represent the r h a p  of the 
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hill before denudation commenced. Snch a emoothed contour-map wan drawn on 
tracing-piper and superimposed upon the ordinary contoured map. The difference 
of height between the smoothed contonr on the traciog-paper and the lowest real 

contour-line on the ordinary map touching i t  was estimated and plotted in the 
longitudinal valley sectionn on Map VII. Although a diRicult process to demribe, 
it  is in fact eseentially that employed for finding the depth of a valley indicated 
in contours. 

I.-QUARTO VALLEYS. 

-*IIEAs ABOVE THE 70-~IETRE &STOUR.LINE. 

. - -. -. - - - - - . 
So. Draimge m a .  , Lmgtb. ' Fall. j Emkn are.. 

I I - . -- - - - . - - -. , - - . - - - I 
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.Yo. ; Dnimgu area . Fall. Emsion area. 

~p . . ~ - --- - - - -- -. - - - - - - - 

11.-PIANUBA VALLEYS. 
bums ABOVE TBL ~WMETIIE CONTOUP-LXXE 

- .  - 

So. h l n y  area. Length. Fall. I Emlon M. 

- - - - .. -- 1- - 

Heec.ra. Yrtres. Metree.. , Hoetam 
1 -20.0 )0(1 !I0 3.0 
2 8.8 480 . 80 1.2 
3a 4.8 450 do i 
b , ti.8 ! 420 75 1.3 
3c 10.2 520 110 ' 1.8 
1 11.0 640 160 I 2.4 
5 2.0 480 90 0 9  
6 40'8 760 170 1 6'3 
7 1.4 MO 140 1 2'2 
8 16.8 . 1030 '200 1 2.4 
9 10.8 690 420 1.7 

10 7.2 570 0.9 
11 45.6 420 -- -- - -  

E l , ,  ~ ~ 

I 169.2 ! 
I 

-- .- - --- - - 
IIL-SOCCAVO VALLEYB. 

Aarls rmvr T ~ E  150-Td.mm C ~ N T O U P - ~ , ~ .  
- . -  .- . -  - -~ .- 

No. Ddnaqeusr. Length. 1 . I I _ E r a d o n u c r  
.~ ~~ - .  -. 

Hec(ua. 1Vetns. I Yet- I Hsdua. 
1 404 
2 19.6 1050 " i E l -  1 4.6 
3 58.8 , 1600 I E !  - 4 5% 530 0.6 
5 12.4 900 1 1 6 0  ' 9.1 
6 1.0 00 ! 100 - 

Auras ABOVE TEE 200-&XIIE COXTOUB-LINI. - 
I a 14.4 1040 130 2.4 
'ib 244 1650 ! 150 / 2.0 
8 38.8 900 -- - . - . . - 

100 ; 2.4 
- 8 

~- - 
220.4 
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1V.-NAPLES VALLEYS. 

mom THE 100-METRE COIUTOUR-LIXE, ~ C E P T  1, WEICII in ABOVE 180 METBIBL 
-- 

No. 1 D m l n a g o u r  ' La*. Fall. I Eme&muea. 
I ~ - - 1  

V1.-EASTEBN VALLEYS (V. DI SAGLISCENL)I). 

V.-NOBTHERN VALLEYS. 

-8 A W ~  200-Mmm COXTOUR-LINE. 
-- 

Fal .  , Emaharea. 
- - - - - -- - - 

Metree. ' Metres. 
1 1 550 PO 1 - 

ABEA ABOVE TEE 30-METRE CONTOUR-LISE. 

2 
3 
4 
5 
6 

No. I h.l...r-. 1 Length. 1 h l L  Erosion ares. 

62.1 1450 140 
36% 1 . 1 4 7 5  1 140 
17'2 500 6 0 1 -  
24.0 I 1130 130 - 
10.0 110 - 

-- - - -- - - 

nectama Meftes. 3Ietm. I Hectares. 
I 1 5842 1 10,500 1 400 34 

7 1 28.8 - 
ARZAE ABOVE TEE I ~ O - Y ~ R E  ~OLI'TOUI~-LI~E.  

10 6.0 

15 24.8 
16 196 690 1 
17 1 276 

--, - - 
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Among other interrelations exhibited by the numbers expressing the main 
featurea of the valleye, there is one which is strikingly prominent in the tables 
above. I t  will be noticed st once that the erosion area of a valley stands in s . 
direct and definite relation to its drainage area; in h t ,  that the ratio of the number 
expressing the erosion area to the number expreening the drainage arsa is a 
constant for the majority of the valleys belonging to the name system. 

The chief causee which affect the course and structure of valleys are, the time 
during whioh the forces of denudation have been in operation, the inclination of 
the slope, and the nature of the rock in which the valley has been out. In the 
region under consideration, the texture of the rock, apart from load variations, is 
on the whole uniform, and it seem probable that no part h.e been subjected to 
denuding form longer than any other part. 

The chief canm of variation, therefore, is to be mught in the varying steepnees 
of the slopes. Hence it seems probable that the law is true that if dl o h  con- 
ditions, whether of age, rocks, or dopea, are similar, the drainuga area qf a odlry 
4 in a eonstant proportion to the -ion a- The ratio of the drainage area 
to the erosion ucr may be called the in& of etm.on of the valley. 

In the case of the Quarto valleye, the average index of erosion in lean than the 
corresponding index of the Pianura valleye, but thin seeme to be due to the fact 
that the latter have on the whole a gmter fall in proportion to their length. The 
P h u m  avenge index of erosion ie 52,. the Quarto index u 16'4, and the index of 
6 0 1 1  of the Vdlone di 8.gliscendi is 1'1.2. 

IV. EXPLANATIOX OF STBUCTUBE 

It now d n s  to inquire into the c a w  to which the topographical rspect of 
the region owes its character, and to endeavour to ancertain how far and in what 
proportion ouch forces as ue at work at the present day have contributed to produce 
this churrcter. 

The procesaee which have co-opmted to prodnce the present configuration of 
Chmaldoli, may, to borrow from tho terminology of the biologist, though that 
terminology might be used more appropriately by the physics1 geographer, be 
regarded M anabolic and hatabolic. The anabolic processes to which the hill owes 
its construction are practicslly dormant a t  the present day. The katabolic pro- 
ceases, on the other hand, arc, in full operation, and will in time dec t  the dartruo- 
tion of the hi. 

The method of c o m p t i v e  geology tePchea ua that the entire mneaif of 
Camaldoli is due to a succession of volcanic outbreolra Each eruption in turn hae 
hurled its contribution of ashen, lapilli, and duet all around the central vent, and 
h a  thua built up a more or lean circular ramput. Wherever a segment of one 
such rampwt intersected and became superimpoced upon some of the ejectamente 
from an adjacent vent, a larger mound was heaped up, which, owing to its larger 
bulk, offered fiu greater resistance to the sear and ku of katabolio forces than the 
smaller sagmente compiled mlely from the ejectamenta from a single vent. I t  is 
to this intersection and overlapping of the ramparts of shot out from mme 
of the moet productive volcsnic vents in the P h l e g m  Fields that Camaldoli owes 
ita pre-eminence. 

Its original foundations may have been laid by volcanoes of which the walls 
have become obacured beyond all pouaibility of recognition, but by far the greatest 

Excepting No. 11, whtoh is drained by many ohannela 
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portion is the result of the accumulation of ddbrkejectad from the cratern of Qm, 
Pianura, Soccavo, and Naples, which, though not the only, are a t  any rats the 
moet recognizable centres of volcsnic activity in this part of the Phlegraean Fields. 

. The feot that there is a greater accumulation of ejectamenta to the northern 
side of these craters is partly due to their arrangement in an arc of a circle whom 

centre liea to the north, thus 9 @, partly, perhaps, to the erosion of 

the southern walls of the craters by the em. 
When the shape of this enormous volcanic mass is studied on a contoured map 

(TI.), on which the bends of the liner representing valleys due to denudation 
have been filled in ae described on p. 486, i t  will be seen that its general configura- 
tion ia by no.meana inconsistent with the view just given. A regular seriee of 
.contour-linen will be neen deecending from the highest point. Their regularity 
would probably have been marred had there been any compamtively recent 
volcanic vents further north than thone mentioned. 

In addition to the contributions from Quarto, Pisnura, Soccavo, and Naples, no 
doubt others have been able to reach it from Agnano, Astroni, Fossa Lupara, and 
perhape Ciglun6 during their more violent eruption& 

The chief geologid formatiom traversed by the valley systems of Camaldoli 
have already been noticed; there etill remains the consideration of t h m  inherent 
qualities of soils and rocks which have hindered or favoured katabolic processed. 

I t  has bean stated tbat the hills are composed of a solid tufa basis or core, 
capped by strata of looee ashy materiala. The upper layers consist of alternating 
beds of looee aahes, pumice, and pozzolana of the most readily erosible kind. The 
fragmentn possess no sort of coherence. Their very arrangement in layers of larger 
and rmaller sized fragments is a source of weaknese, and tbe individual particlea 
are so light ae to be very easy of transport by running water-many will actually 
float an water. Owing to this want of coherence, during the heavy winter and 
autumn rains landslipe are of frequent occurrence. As the beds of the water- 
courm are being eroded, their sides are being undermined, or, a t  any rate, rendered 
leee secure. Every now and again the coheiive forcee are overcome, and the entire 
bank slides down into the bed of the stream, leaving a bare scar. With the inten- 
tion of aecertaining the angle of inclination a t  which a bank compoaed of looee 
ashes tends to slide, I memured the inclination of several fresh scars on the mdea 
e f  the Palmentello and Vajetano valleys, and found that they were all of a remark- 
ably uniform angle. The five meaeured were 50°, 53O, 53O, 5j0, and 610; the 
average angle of slip, therefore, being between 5 P  and 54". 

On the other hand, the open and broken' natun, of a mil c o m p d  of such 
ashes and pumiceous fragments makes it  very discult for streams to form on the 
surfaoe, owing to its great absorptive power and excellent drainage. I t  k only when 
the ash surface ia much inclined or bee the intemticea between its particla ohoked 
by a fine tilth m that ite drainage becomes impaired, that rain-water can collect 
and form streams running on and capable of eroding tbe rurfnoe. 

An a result, only the very heaviest of rains produce streams on the more 
inclined eurfaoes; but when such s tream do form, they wash out channels in the 
ash beds very rendily. 

The truth of this is demonatrated when the abeoytive power and drainlrge of 
the surface is in my way interfered with. In many parts the natural s u r b  in 
able to get rid of all the rain-water which falla upon it  by imbibition. NO nuf.oe 
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streams are formed. No drainage channels am eroded. Now, it often happens 
that when a road ia made .ems ouch r d a c e ,  the part o o d  by the roadway 
becomer almoet impsrrione The rain-water oolleota and rnns along the r o d m y ,  
forming a streemlet whiob, striking off, rnns down an adjoining dope with suffioient 
force to cut quite a coneidexable vdley in a short time. 

When a drainage channel has once been cut to a certain depth, a stream will 
flow dong i b  bed after a lem heavy shower of rain than is required to make a 
etrsun run over the surface; and the deeper a valley bed ia below the level of 
the land, the lees rainfall ia r e q n i d  to produce a streem in it, fur the nrrrson that 
the good drrrinrge of the aeh beds permite the water in them to percolate freely 
and sink into m y  dminage channel in the immediite vicinity. 

Underlying the 8sh beds is the more compct tufa, Although for inferior to 
the beds, its abmrptive power when dry is very conaidernble, and i t  can a h  
imbibe water with great rapidity. 

The great pomoity of dry tufa may be demonstrated by dropping a pi- into 
wrkr. 'l'he water on entering drives the air from the porea of the rock with wch 
vigour M to caw it  to him or sing like a fluid in brink effervegoence. Hard tufas 
do not abaorb M much water M softer ones, nor do they become completely 
n a t ~ t e d  M quiokly. The mean of the d t s  obtained from a number of experi- 
ments upon tnfa from di i rent  localities was that wft tnfa abmrbed about 22 per 
mt. of its weight of water when immersed for an hour. Hard tufa only absorbed 
about 1 2  per cent. of its weight undsp the esme conditions: It should be stated 
that no attempt had been made to w chemioally dry tufa for theee experimente. 
The blocka had only been kept in an ordinary dry p h  for mme time, and were 
therefme in a mmewhat similar condition to the surface of a tufa rock at the end 
of the dry w w n .  

In order to form mme conoeption of the rate at which abeorption proceeds, 
fragmenb of tuh were totally immersed for a short period, and were then taken 
oat and examined. If the surf.oe of the rock appeared to become dry almoet 
directly after its removal from the liquid, it  showed that superficial naturation was 
not complete, and the fragment wae immediately plunged into the water for a 
aecond period. This proem was repeated until the fragment preserved u wet 
appearance for a couple of eacmde aher removal from the water. The superticia1 
naturation point wae then considered to have been reached. Fragments of about 
300 gramma were found b require quite five minutee' aoakiig before they beaune 
superficially saturated as indicated by the above test. 

From thew experimenb it would follow that, nd- showem are of phenomenal 
heaviness, they must continue for a long time before c l an  dry t u b  becomes 
su5ciantly naturated to allow water to rnn over ib eurfsce, even when that surfece 
is inclined at a comiderable angle. U the surface Q much broken np, the time 
required for superficial mturation will be greater in proportion M the area of the 
surface is more extensive. 

Unfortunately, my obeervatiom on the spot are too incomplete to dord  any 
data concerning the rate of surface saturation during a shower, but I have eince 
conducted a second series of experiments bearing upon this point. 

A block of dry t u k  with a flat upper surface of 60 quare centimetree was 
placed below an ordinary chemical burette arranged m as to deliver a measurable 
quantity of water drop by drop on to the surface of the bl* of tufa. The 
experiment waa conducted eo ae to imitate a shower of rain, and the block waa 
kept moving ao M to prevent two coneeoutive drops falling on the same spot, a d  
to ensure the even distribution of the water all over the surface. The result 
obtained from the experiments wee, that when M much water as would correspond 



to 0'5 mntimetre of rain in three minutes had been allowed to fall slowly drop by 
drop on to the stone, the water was found to have penetrated about 1.5 acmtimetrs 
below the enrface. The tufq however, continned to a b r b  water with dimininbing 
avidity until an nmount c o y n d i i g  to 1 mntimetre of rain had been delivered. 
At this point surface saturation k a m e  oomplete, and tbe water ran h l y  over  
the alufircs 

The conditione affecting the above experimenb are, of couroe, rsry different to 
tho#, ordinarily obtaining on the dopes of Cenuldoli The experimental block 
had a clean, freshly broken anrfaae. If the mcky hillsides were in the llsms 
phyeial condition, i t  ia very doubtful whether n m m s  oould evq &t on them 
at all. The rock faces in their natural state ue generally clothed with mom or 
leee low forme of vegetation, and their pores .re choked with mud and dirt to 
such an extent that the abeorptive power of the rock in far l a  vigorous than i n  
the caae of the experimental block 

Ae oompared with the superincumbent aah bedr, the tufa pommma a colmen08 
which makes it  more difficult of eroeion, but, on the other hand, ite comptn- 
impaim its drainage power, with the msult that strerune begin to form and hw 
over i b  surface after leslr rain baa tellen. When dry it pcmmmm a very consider- 
able absorptive power, but ib lowlying position nesrer the water-level reeults in 
its genedly holding a large quantity of water absorbed in i b  poree, and in its 
appetite for much more being thereby blunted. 

In texture it is fairly uniform, but here and there oocur local variations of 
su~c ien t  importance to afect the o r d ' i  oourae of valley formation. The chief 
of thaw an, the dykea alnady noticed (p 484), which have to some extent diverted 
streune and retarded the rata of carrasion. The hud inclusio~ in the 10- 
reaches of the V. Piacicelli must alao have a similar actioo. 

The chief katabolic agents which may hnve helped to model Camaldoli are 
marine erwion, rain, froet, heat, wind, and organic nature. Of these, the five latter 
are all in action at the present day, but it is poesib!e that the wavee of the aea took 
some part in the p t .  

&-It is poesible that the eruption of the Camaldoli volcanoes and the anabolism 
of the Camaldoli aeh and tufa heaps took place beneath the surface of a shallow sea. 
If thia be the true history of the hill, the flanks of the emerging volcanoes must 
have been subjected to denuding forces of very great power. The irresistible 
encroachments of the waves of tho sea would amply suffice, wen, a reaeon demanded 
for the absence of entire segments of some crater rings or for the broaching of 
others. 

If geologists are unwilling to concede n submarine origin to Camaldoli, they are, 
at any rate, agreed that at no very distant date the rjea covered Ba,onoli, weshed 
away the south-weetern flank of Monte Barbaro, and covered the cliffs of La Starza 
(Pozzuoli), so rich in recant marine shells. The land must, in fact, have been at 
leset 60 metres lower than at the preeent, and the entire Bagnoli plain must have 
been submerged. If it can be proved that the level of the land was yet another 
60 metres lower, the powerful waves raised by the scirocco (south-eset wind), 
rolling over the ahallowe, might easily have levelled the southern walle of the 
craters of Pianura and Sowavo, have diitributed their dibris over the Bagnoli 
and A,.;nano plains, and have then broken against the cliffs belo~v Camaldoli 
itself. 
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At the present day the land is high out of the water, and therefore all erosion is 
suW1ia1. 

Rain.-A valuable record of both the rainfall and the rate of rainfall has been 
kept by the monks at  Camaldoli since 1887. From tbeir records it  appears that the 
average rainfall for the years 1888-1895 is about 981 millimetree per annum, or 
about 135 millimetrea more tban the rainfall down below a t  the R. Osservatorio di 
Capodimonte (Naplee) during the m e  period. 

I t  d m  appears- 
1. That the most rainy months are Octuber, November, December,and January, 

and that of these December the greatest minfall. 
2 That the average rote of rainfall ie twioe as fast during the mummer and 

autumn as during the winter and spring. In  other words, the months during which 
the greateat quantity of rain falls are by no meam those during which rain falls 
fuiteet. 

The average rate of rainfall is about 21 millimetrea per hour of rain. The 
rate ie greatest during September and October, when it  averagea above 4 millimetres 
per hour of rain, and 1-t during February and March. 

I t  followq therefore, that the rate of rainfall in the different seaeons of the year 
is such ae to have the maximum erosive effect as far as the torrent be& are 
concerned. 

During the dry mummer months the ground becomea drid, and acquires 
increased abeorptive powers. When the autumn thunderstorms begin to clear the 
air, generally about the day of the Festadi Nostre Signora di Piedigrottn (September 
.a), the rainfell is very fast, and consequently the water has a better chance of 
forming streams than if the rainfall wae slower and the water more likely to be 
-abeorbed by the ground. 

The surface of the ground having once become saturatsd, a heavy fall of rain 
.produces most destructive effecte. The watercourses are swept by torrent* of 
liquid mud, bearing along nand and stonen, which rasp away the surface of the 
.rocky bed4 M the numerous matches on their sides and bottom testify. 

On steep slopes with relatively d catchment nress, such as the two ddes of 
the Pignatiello ridge, or the side dopes of many of the deeper valleys, the rain- 
water runs straight down the dope without cutting channels of any considerable 
.depth, but heavy showers m u l t  in the general degradation of the entire face of 
the slope. If, however, there be a sufficiently large catchment area above the slope, 
.to collect a sufficient head of water, as is the case with many of the Quarto 
areas, of. Vallone Pietra Spaceat., e k ,  deep and straight furrows are cut down 
?the slope. 

If the slope be leas steep, the valley beds begin to turn first to one side and then 
.to the other. The mdee become undermined a t  the be&, and finally slide down. 
'The final precipitation is often brought about by a sudden heavy shower after the 
-undermining hae prograed for a certain distance. 

The moot striking reaulta of erosion am to be found a t  the heads of many of the 
.valleys which commence as chumur. Examplea are to be found in Quarto No. 21 
m d  Pianura KO. 1, and in some of the side branches of Quarto 17, a11 of which .re 
rapicily working tbeir way backwards towards their watersheds. 

W.-Another factor which takes part in the work of degradation of the hills 
-of Camaldoli ie frost. I t  might be alpposed that frost was a compuatively un- 
.important .fsctur in Southern Itsly, eapecially ao near the nea and a t  such a low 
altitude. Nevertheleas, the thermometer at  the monastery of W o l i  registered 



a temperature below +lo Centigrade on thirteen nights during the wintar of 
1896-6.' 

At  all timer of the year the temperature of the air in many of the valleye, 
except when warmed directly by the sun's rays, is much below that of the air out- 
side, on account of the evaporation which is continually going on. I have repeatedly 
noticed a di i rence of temperature of 5O C. between the shade temperature a t  the 
bottom of the valley and that outaide it. 

Daring many nighte in the year the effect of evaporation, combined with that 
of radiation, is to produce a verg low temperature. The result may- be seen after 
the winter in many of the valleys the bed8 of which are hewn in the tufa The 
superficial soil and roche get cooled ; the water held abeorbed in their pores freezes. 
and by ita expansion scsles off large flakes--nometimes as much as 2 inches thick 
and a foot or two quare-from the surface of the porous tufa. 

When such flakes become dislodged, their fragments, having slid down to the 
bottom of the cutting, are rolled along by the next torrent, and a d s t  in rasping 
away the sides and bottom of the valley bed on their way down. 

a d . - A  similar muse of the destruction of rocky s u r h ,  according to Johmton- 
Lavie, is heat. When rocks loaded with moisture are exposed to the hot rays of 
the sun, they become heated up to a very considerable temperature, and the water 
contained near their surface is converted into vapour, which by its expnsion 
producea a constant crumbling of the expoeed face, aud p r e p  the way Tor the 
more destructive action of rain or wind 

Wind.-It is probable that wind doe8 not often play a considerable part in the 
moving of the surface, but there can be no doubt that occasional severe gales, 
sweeping dong the lines of valleys, take a ahare in the work of the levelling of 
ridgea composed of the looser and lighter materials. 

-organic Nutun.-The chief factors of inorganic nature a t  work at the modelling 
of Camaldoli to-w are almost without exception destructive or katabolic in their 
action. On the oiher hand, the action of organic life may be said to be partly 
katabolic, partly conservative, or in passive opposition to the katabolic forces. On 
the whole, vegetable life is naturally wmervativ~, animal life naturally destructive, 
in ite action. At the preeent time, the conservative action of vegetable life far 
outweighs the destructive action of animal life. An important exception to the 
general rule is afforded by man, who by civilization has become a conservative rather 
than a destructive force in this region. 

hf~t of Anim&.-The banka of valleys cut in the materials which compose 
the upper p r t s  of Camaldoli are often so eteep and loosely combined that it needs 
but a small disturbance to produce quite a considerable fall. Animals are often 
the cause of such landslips, and goats and dogs are not the l w t  offenders in this 
respect. The way in which it  is possible for quite small animals to start- such 

* 1895. November 23 ... + 0.5 C. 1896. January 8 ... - 0.2 C. 
December 28 ... + 0.2 C'. ,, ! ... - 1.2 C. 

,, '29 ... -0.3C. 10 ... - 13 C. 
, 30 ... - 0'7 (;. . I 1  ... +0.5C. 

1896. January 2 ... +0.5C. Februury 16 ... - 0.2 C. 
,, 6 .. + 0.3 C. ,, 17 ... -1.6C. 
,, 7 ... -1.OC. 

Tho temperaturea below +l.OO C. uc. given, because it in cerhin that the minimum 
reading on the eune nighta would hare bean very much lower had the instruments 
been away from building. 
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landslip must be clear to any one who hoe witnesbed a small l i d  running up a 
steep bank of dry volcanic earth, and haa observed even ite small weight raise 
quite a cloud of dast and start a miniature avalanche of the larger particles of tufa 
and pumice. 

Effect of Man.-The auh-beds cnn be eroded with such extraordinary eaae and 
rapidity that mule-tracks and goaepaths may be converted into cuttings of con- 
siderable depth by a few showers. Of such deepened paths, sometimes lying many 
feet below the surface of the country, there are hundreds. Their origin is  
thoroughly well undemtood, and is implied in the name cup, which aignifier 
euch a deeply cut path. A good illmtration of one may be eeen in Hamilton's 
' Campi Phlegrd,' pl. xl. R o d - d i n g  in thie country ie easier than preeerving 
made roads from being washed away. The ease and rapidity with which channels 
are cut by rain-water is so great that the inhahitantn incur great trouble and 
expense in coercing storm-torrente into other channels than the middle of the 
d. I t  is by hi efforts to regulate the drainage and to p m r v e  his paths and 
fields that man becomes a conservator of the topographical feet- of Camaldoli. 

The methods employed in country lanea are simple. A stem of a tree or a line 
of masonry ie butied tramversely or obliquely acroes the roodway in order to break 
the force of the currents of water, to divert them to one side, and to prevent them 
from excavating channels in the roadway itself, M well as to hold the eoil above 
from being washed down. The method ia effectual for a while, but requires 
constant attention, as any roadway which has been neglected for a few eeaeons will 
testify. 

The traffic along these cupe is also an important factor in their formation. The 
s:ams of chestnut trees are cut in the woods when they are some 20 feet long. 
The small side branches are lopped off on the epot, and the poles are tied together 
so M to form large bnndlee. Mules are employed for the purpose of carrying these 
bundles. Each mule carria two, one dung on each side, no that the smaller ends 
trail along the ground behind. Carried in this way, theae large bundles act as 
enormous brooms which eweep the p t h s  deeper, raining clouds of dust as they go. 
The banks a t  the sides of the p t h s  euffer from the frequent brushings of these 
chestnut poles to such an extent that, wherever i t  is desirable to preserve them, the 
landowners embed large stones, which shield the soft banks to some extent. 

But it  is as an agriculturalist that man is, and is likely to remain, a moet- 
important factor in the preservation of the Cemaldoli hillsides. 

Prqaration of Hillsidea f m  the Growth of Vinsr.-When a steep hillside hm 
been cleared of its natural vegetation for the pnrpoae of viticulture, i t  becomes 
necessary to prevent the waters of torrential rains accumulating to form torrents 
which would sweep away the entire nurface soil from the elopee. This ia done by 
the laying out of a-s;stem of horizontal terraces traversing the face of the slope i t  
intervals of from 4 to 5 feet. A hillside prepred in this manner looks lihe a 
gigantic flight of staira The steps, upon the top of each of which a single row 
of vinea is planted, are made so as to slope inwards and catch the rain-water 
which rune down from the bank above. On a hillside ter:aced in a proper manner, 
i t  is impossible for atreamleta to join and become large enough to wash away any 
very extensive areas of the eurfece mil. 

Theae terraces for vines (tap* f m t i )  are made by iappiutwi. Tbe people of 
Piscinola are considered the best for the work. The beet time to begin the work is 
a t  the fall of the leaf, when the ground ia dry and eaaily hnndled. The fossoti are 
then laid out, beginning from the bottom and breaking up the earth well (acwuo), 
nnd then planted; but they are not beaten smooth by the mattock (zappa), " aeeiare 
la faccia e fare i cdli," till the epring rains, to avoid the fronts, which cause the 
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surface to wle .  The men m l l y  work in companim of ten or twelve, headed by 
a foreman called the caporde.* 

Peptotion-It haa already been stated that large areaa of the Camaldoli hills 
are thickly wooded. According to a rough estimate, a t  least one-half of the diitrict 
under consideration is covered with woods, the greater part of which flourish on t h e  
steeper hillsides and valley banka The chief trees are chestnuts, poplam, oaks, 
hazel nuts, planes, stone-pines, and some others. There are no very big or large 
trees. The oldest are perhaps the two or three shattered oaks in the monkd garden 

.at Camaldoli, which have so far been spared the woodman's axe, but are severely 

FIG. ~ ~ . - P A T U  THBOUoEl YOCNO CHZZTSUT WOOD. 

(4flcr apbboraB by Dr. D. 0. mlMiW. Rlruary. 1891.) 

Lbranded by lightning. By far the greater part of the trees are chcstuuts, which am 
,largely cultivated aa a crop for poles and firewood. 

' 

The method of cultivation ae practised consists in the encouragement of the 
production of many stems from each large root. When thew stems have grown to 
the denired size, they are cut down as close acl poseible to the root. From around 
,the scars young shoota sprout, which grow illto the next crop of stema An old 
.chestnut root may grow to s greot size, aud bear perhaps twenty or more stems. 

-- - - - .- - 
I am indebted to Mr. Neville-Rolfe for them detaib. 
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Its value is eetimated by the number of stems it  will bear. The crop of polea from 
them old roots is in many cases cousidered so valuable, that if such a oheatnut root 
happens to be growing on the side of a onpa, and is in any danger of being under- 
mined by the denudation of the bank on which i t  is growing, the foresters actually 
find i t  worth their while to build a masonry buttress beneath i t  in order to support 
it. Along many of the sunk wood patha leading up to Camaldoli there may be 
sesn large trees entirely supported by high stone pillare, and only connected with 
the bank by a few roots running horizontally from the top of the pillar into the 
bank, which has retreated from them, but from which they still continue to derive 
nutriment. 

The general effect of vegetation is coneervative, inasmuch as i t  hinders denuda- 
tion The chestnut woods of Camaldoli are especially potent in thie way, and are 
therefore of the highest importance aa re@ the preservation of the topographical 
aspects of the country. Chestnut trees, in virtue of their spreading roots, are 
especially well adapted, not only to interrupt rainwater rivulets, but eleo to bind 
the soil together, and thus prevept landslip on the steeper slopes. Another way 
in which chestnut trees hinder denudation is by covering the soil twice annually 
with hygroscopic layers of decaying vegetable matter. The infioreaoenceg M well 
M the leaven, contribute largely to the formation of mould, and vegetable mould 
is mid to be capable of absorbing almost twice its own weight of water. 

The importance of a vegetable covering to hilh composed of such l o w  materials 
M the pumice beds of Camaldoli cannot be too highly estimated, and there can bo 
no doubt but that, if the slopae of the hilln were to be entirely deforested and 
exposed to the unrestrained action of the elements, a change would be produced 
which could only be properly realized by one who has eeen such desolation as that 
of the weather-furrowed hills of Southern France or Central Sicily, where the storm- 
torrent8 find no check to their course of devastation. 

If a watercoum draining any area on the aides of C.mnldoli be followed from its 
mUrCB down to one of the level p b ,  a c r m  which a11 surface drainage has to p s s  
before it can reach the sea, it wiU be found that the valley pasees through three 
phaess, and that these phaaea stand in direct relation to the geological structure of 
the hill. 
P h  1.-The majority of the valleys commence as V-shaped troughs in the 

soft ash-beds near the principal watemheda. On their downward c o r n  their 
cuttinge increrse in depth quite uniformly, owing to the homogeneity and want of 
whmion of the material in which they are excavated. Such increase of depth is in 
great measure proportional to the catchment area above, and therefore to the size of 
the stream which runs along the bed after torrential raina The volume of water 
in the lower parts of the bed is naturally larger than that in the upper parts, and is 
therefore capsble, ceteris paribus, of doing more work. As the bed ia deepened the 
aah-banks soon begin to slide down and become less rteep (Landslip, vide p. 490). 
The inclination of the sidea of the watereoum ia entirely dependent on the 
relation between the rate a t  which the bed is being deepened and the rate at  which 
the sides are being denuded. 

In  exceptional cases a valley ki commencee quite su6deuly aa a deep gully, 
owing to the very rapid erosion caused by a head of water falling from a height. 
Such chaams usually owe their origin to aome interference with the natural mode 
of drainage, or to the existence of a harder lsyer over a ~ofter  and more easily 
erosible one. 

When a valley bed deepens suddenly in this way, it  ia generally U-shaped in 
No. V.-NOVEMBEB, 1897.1 2 L 
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crom-wction just below the fall. As it  d n r e  away from the fall, the sides 
gradually become inclined ontwards, and the &ion becomea V-shaped, owing to 
the gradual degradation of their slope by denudation. 

The faster such a bed is being cut backwards, the greater the length of the bed 
with a U-ahaped seotion. The first phase of the valley mny be briefly defined as  
that part which is cut in the loose soh-beds. The rate at  which the cutting in 
deepened doea not bear a high proportion to the rate a t  which the crumbling ba& 
are being '&degraded" by denudation l'he typical Beotiou is V-shaped. The 
banks are usually wooded or under cultivation. 

Plioss 2.-Some of the shorter and shallower of the valley beds remain in the 
fimt phew throughout their coarse. The longer and deeper onea n d y  cut their 
bch through the superficial anh strata into the nnderlying tufa rock. When weh 
a valley enters the w n d  phaee, the banks on either oide of the stream-bed am 
compoeed of loose mhes above, aolid tufa below, and their inclination is proportional 
to the rates of denudation of them two materiala If the deepening of the bed bae 
been a t  all rapid as compared with the degradation of the aiden, the tufa banks 
are very eteep, being almost verticsl in many p k  The ssh-dopes have much 
tho same inclination as in  the first phase. Conseqnentlp the valley easumea 
the y-duped aection, m chamcteristio of the deeper cut t ing locally known an 
ar~vni. 

The character of the stream-bed differe' from the stream-bed of Phsse 1, inre- 
much an i t  is interrupted by many small falls, which are due to slight local 
irreguluIties in the hardnew of the rock, and which owe their preservation to the 
miakmt qualities of the tufa. The bed ie, an a rule, dean swept. The tomb 
flow too swiftly to permit detritoa to settle anywhere but in the hollowa 
P h  3.-When the streams have reached the bottom of the hill-slopes, they 

have usually to croea a level plain before they can reach the sea The rate of fall 
of a stream running across such a plain is exceedingly small when compared with 
that of its upper course down the hibide. The result is that the velocity of the 
rtreame becomes very much less ; they clrn no longer hold sa much nolid matter in 
suspemion, and their general character is that of streama which hsve nearly reached 
their b l e v e l .  They are homologoue with the ulagnin a t  the foot of Monte 
Somma, and their fiat ~ n d y  beds (arena) are often used as lanes. 

The different phaees through which moat of the valleys paw are comrlated with 
the nature of the ground. The upper portions of the watercourses cue cut in soh- 
beds, which sflord good drainage and hinder stream-formation, and are but rarely 
travemed by streams of any considerable size ; therefore bed-erosion is but little 
quicker than the erosion of the side. The middle portion of the watomurses 
(Phase 2) ia cut in tufa, which is not cnpable of absorbing sa much water aa the 
bed of P h w  1. Also its streame are augmented by the water which in handed 
on from the catchment area of Pham 1. I t  therefore follows that the volume of 
water in the etreams of Phaee 2, and therefore, ateria paribus, tlieir erosive power, 
must be fnr greater than in the etreams of the upper portion of the valley. Again, 
inaamuch as the lower layers of tufa contain more water than the upper ones, and 
consequently have less absorptive power, the deeper the streams run below the 
eurface of the ground, the less will their volume diminirh by absorption. In con- 
firmation of this, I have observed on several occasions that doriug a sharp shower 
streams begin to form and run in the lower parts of the cavoni before they form in 
the upper, and long before they form in the first section of Phase 1. During 8 

shower the process of stream-formation eeems to begin low down in the valley 
beds, and to travel up. 

In the lower section (Phase 3). where the inclination of the bed is small, and 
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the slower-moving streams can no longer hold muoh matter in ruqmdon, amdy 
depoeita are formed, which sometimes cause tha stream to branch, as is aleo the 
caoe with the Lagni of Monte Somma. 

R E F E ~ ~  (see alm p 436). 

hubsny, 0.-Narrative of an Excureion to the Lake Ameanotum and to Mount 
Vultur in Apnlie in 1834. %M. dahmokn Soc., Oxford. 1835. 

Johnnton-hrL, H. J.-The Qmlogy of Monte hmma and Vesuvius, being a 
Study in Vulcanology. Quart. Jour. Cfd. Soc., xi. pp. 35-119. 1884. 

.-Notide aui depoeiti degli antichi Laghi di Kanura e di 
YlelB. BoU. Soc Qd. I i  xiv., 1895. 

Tenom, X-Eseai sur la Wqpphie  physique et botanique du royaume de 
Naples. Naples, 1827. 

EXPLAXATIOE OF  MA^ AXD DIAQBAY~. 
MAP L--Contoured map of the Campi Phlegrmi, west of Nsplea 
Contourn a t  intervals of 10 metres. The Btronger linen are 60 metren apnrt. 

scale 1 : 50.000. 
The crests of thoae hills whhh are deecribed as putr of voloanio cratar-ring in 

the paper are indioated by red linen. 
+ bra-f lom or trschytic lava masaen. 
" Mineral epring~ 
" Furmrmlse and moffetta 
The map is for the moat part based upon the 1 : 25,000 map publiihed in 1885 

by the htituto Geogdico Militare, to which the reader is referred for further 
d- The ses-bed hoe been mmpiled from the mundiog given on Admiralty 
Ch.rte, NOR 1400 and 1728. The Secoa di Benda Palurnma is aftm Colombo's map 
&om Walther (16, p 435). 

MAP 11.-Avernun p u p  of oratera M. Nuovo, A v s m q  M. Grillo-Rosso, 
Cum& 

MAP 111.-Lake Avernun. 
Soundings in me-. Contour-liies 10 met- apuL The surfece of the lake 

is 1-08 metre above ses-level. 
Sections : horizontal scale 1 : 11,000; vertical d e  1 : 72,000. 
MAP IV.-Archiignano group of cratera Cf. Map I. 
MAP V,-The valley system of Camaldoli. 
Valley beds blne. Watersheds and oontoura brown. The watershed6 repr-ted 

by stronger lines are those eeparating thevalley systems enumerated on p. 479. The 
waterahede are continued down to the contour-lines specitled in the t a b l e  p. 486. 

Scale 1 : 50,000. 
MAP V1.-Map of the Camaldoli hills reetored, with the valleys filled in. 
This map in supposed to more nearly repreeent the condition of things before 

denudation had commenced. Compare with the corrwponding portion of Map L 
MAP VI1.-Longitudinal sectional elevations of Camaldoli valleys. 
In each diagram the lower line represeuts the valley bed, the upper line the 

m a n  height of the banka The space enclosed is the erosion area " (see p. 486). 
Horizontal scale 1 : 50,000 ; verticd wale 1 : 20,000. 
MAP VIIL-Vertical sections through Camaldoli. 
1. Section from Piano di Quarto to the Riviera di Chiaja. 
2. Section from Piano di Pianura to Capodimonte Park. 
Horizontal scale 1 : 20,000 ; vertical scale 1 : 50,000. 

2 ~ 2  



BRITISH CAVES AND SPELEOLOGY. 

AT the laat meeting of the Sixth International Gteogrophical Congress held in 
London, in July and Auguet, 1896, I hd the honour, M deleg.te of tbe Society of 
Speleology, of communicating a memorandum on the encouragement which ought 
to be given to renaarchee of all kin& in cavea I explained how the new merrns 
of notion employed since 1883, above all in Auetria by different mientitito and 
travellm, and in Franoe by myeelf and my fellow-labourers, had resulted in un- 
expected dincoverim. The principal aim of my oommunication WM to attract the 
attention of English scientific men and tourinto to all that etill remaine to be done 
a d  to be found in the natural cave6 of Great Britain. Alluding to the two w m s  
that I had a l d y  published,' I tried to prove how rpeleology, or the science of 
cava, if it  received the attention which it d-m, will help to eolve a grslrt 
number of problems, not only in physical geography, but alao in palmontology. 
zoology, meteorology, agriculture, publio worb, general hygiene, etc. In order to 
join example to precept, I had obtained from the French Government, an I did in 
1893 for the Autrian bt, a scientific mission in the name of the Minieter of 
Publio Inatruetion to make a comparison between the grottoes and eubterran~.n 
waters of Qreat Britain and thme which I had already examined in Fmce, 
Belgium, Auetria, and Greece. 

The reaulta of thiti mission, very fortunately sccompliahed in July and Anguet, 
1895, were abundant enough to h i e h  matter for a epecial new work, which wne 
ieeued in January 1897t; but, wishing to make known to the readers of the 
(feographicd Joumd at least the principal obeervatione and diecoveries which I 
have made in keland, Derbyshire, and Yorkahire, I will devote them few pagee to 
a summary relation of my underground journey in the British Ielee, adding aftar- 
w a h  a few wordn on my reoearchea of 1896 in Spain. I bope thw to aucceed in 
aroueing in England a favourable extendon of all kinde of subterranean researches, 
M I have already had the pleasure of euoceeding in doing in Franoe. 

At the beginning of the present century, the caves of England were the object 
of learned and methodical reeearchea In 1821 Dr. Buckland undertook the 
famous excavations of Kirkdale cave, dwribed in hie claesical work ' Uquim 
Diluvianm! $ One knowe what eplendid palseontological diecoveriea have been 
furniehed by the bedn of Hutton, Oreeton, Wookey, Victoria, Brixham caves, of 
Kent's hole, Dream mine, Goat hole (Paviland), eto. The eummary of all thie 
hm been described by Prof. Boyd Dawkim in hie excellent work Cave Hunting,' 
published in 1874.8 The mew reading of thie valuable volume will suffice to ehow 
that palreontology and archseolow have been until now the principal objecb of 
English epeleologiste. One may say that in general they have not thoroughly 
examined all that concerns the topography, the hydrolow, the meteorology, and 

'Len Gvennea' In 800. Parim : Delapve. 1890. 'Lea Alimes.' In 4to. 
p ~ h  : Delagrave. 1894. 

t 'Irlande et Cavemen a n g b e . '  In 8v0. Porie: Delagrpve. 1837. 
3 In 4to. Landon : Murray. 1823. 
9 *Cave Hunting: F h e e  on the Evidence of Cave8, ~ p e c t i n g  the Early In- 

habit.nte of Europe.' In 8 ~ 0  ; uiv., 455 PP. ; One plate in ooloare and fig. London : 
~acMillan. 1874. 
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the doology of their underground oava. On this kst point they are very much 
behind their scientific brethren of Austriq America, and Frrmoe, an, up to 1896, 
there wan only one grotto in the British Ialeu-that of Mitchelstown, in Ireland-in 
which specimem of the faam special to caverns had been met with. We csnnot 
doubt that this ie for want of suf8cien.t The opinion held by Prof. 
Boyd Dawkins in 1874, that the temperature of csves is in general (like that of 
sprine) invariable, and equal Idto the annual mean tampentwe of tbe place," 
WM only rsally recognized M inexact since my own rwear~hen. I proved that it 
WM a h  without foundation in Engl.nd.8 I t  is all the more singdm to OW the 
British cavse thun incompletely studied, aa every circumstance neema to ~ ~ V O U T  a 
careful invertigation ; in effect, great stretohen of tableland and hills are psrforsted 
with fissures into which the rainwater ie engulfed, with cavw which reoeive them, 
and 80proes which diatribub them. Them regiom an, very eaq of IWWBE; t h q  
are neither loet in the heart of high mountdne, nor far from made and mt mtxeq 
M thoae into which the swallow-holcm of the French cutawe open. The 1 : 10,680 
county map, or 6 - i i  map, facilitates in a very great messurg and better t h  
in my other country, the knowledge of the laad. And the nation whbh hpll 
created the dangerom sport of alpine climbing and founded the fimt alpine club 
is far from wanting in initiative .nd fearleeensss. Alw we can hardly underntand 
why the coursg~un Messra Lloyd, Birkbeck, and Metcalfe, who, M f.r kolt 
1770 and 1847, did not fear to dsrcsnd into Eldon hole and Allam p o t f r o  
.bymen of 300 feet deep (of which 180 are perpendicular), have not had mom 
imibtosa 

In short, the underground of the d-un regions of the British Ialm nuy be 
conuidemd M being, topographically, very little known ; thir is the conviction 
which WM impreanad on my mind by my own reaearcha in 1896. 

Dr. ScbnrfZ of the Irish Mumum of Science and Art at Dublin, prooured me 
the coopemtion of Mr. Jamanon for the exploration of mme of the Iriuh p t tos r .  
Eiu help hae been mout valuable to me in axploring the aver  near l h b k i l h  
(Fsamuugh). b b l e  Arch, which in certainly the moot imporhnt of 
asriticm, is aituated 10 milm (M the crow h) muth-wwt of E n n w q  .t the 
entruux to the park of the Earl of EmbkUen. The Cladagh (219 feet), a forming 
torrent ruuhing out of a charming woody rsvine, nurow and d e d  in between 
abrupt dopee for a height of 160 to 260 feet. After a mileJu walk up the 
we come to a ~lrrtural d e  of stone, a adcareour layer which hss remained 
shtionuy, and under which the entire torrent leap, raging thruugh the u t o n ~  
with which the bed in utrewn. The map (sheet 66, B d k r )  indiolrtsg at  
half a mile, two- th i i  of a mile, and a mile, 11011th and eonth-sset ot Marble 
Arch, three rivem (Sruh Croppa, M d  or Owenbrean; the t h i i  hm no name), 
which he-re, running under the rockq drain the northern turfy dopea of C-h 
(2188 kt), and diippau mddenly into three holeq ht ' s  h o b  Pohwaddy, 
PollYnmeR 

0x1 Jnl;r 16, 1896, I 1111dortao4 with Mr. Jamearm, to h d  out the qdb 
underground relatio~~ betweem the three riven and the p~nrea It ir 

dif6cult to imagine a subtemanean arrangement more oomplicated then at  Marble 
Amh. Three stomp are here m e  : (1) the c h e l a  of the eubtermnean 

l Conpbr Rendw of the Academy of Scienoeu, Parb, Dfaroh 12,1894 ; Jan- 14 
1886; May 24 and June 14,1897. 



river ; (2) Lhree galleritw, perbated at about 16 feet above tha water which oiroa- 
kted there formerly, and which per+ passes there still when then, .re in-- 
&tiom; (3) four openings -used by the falling in of the t a b l h d  between 30 and 
80 feet higher u p  But it is i m p d b l e  to meet with a mom striking example of 
the deutmctive powere of sub@rranem watere. Emion, oorrosion, b d  h y h t s t i c  
pmaure have, by widening the natural fissuree of the ground, formed a real nponga 
of atone, about 600 feet long by 200 feet wide. Under the continual action of 
the internal current, the rock has beoorne, in some way, more and more carious, 
like r bad tooth. At the points the most attacked, the hollowing ont han reached 
such a development that tho overweighing mann fell in, thua producing the four 
fnnnala In short, the formation by the hrlling in of ground, due to the napping of 
a subterranean river, ie nowhere, not even a t  St. heian-in-Wald, near A d e l s h *  
more evident and more eloquent than hare ; and the partisans of the theory whioh 
attributae the origin of natural welln principally to thie came, will find at Marble 
Arch one of the best argumente in favour of their thesis. They ought to note, 
neverthelaw, that the want of thicknaw in the tableland over the cavern (45 to 125 
feet a t  moat) ia a okcmuhnca particularly hvoumble to this giving way of the 
earth, and that, conformably to the distinction that I eetsblinhed already in 1889,t 
and that ia here confirmed, the conditiom are no longer the name when the thick- 
nee8 is more than 300 feet In thii cane, the narrow vertical abyaeee from 300 to 
1000 feet deep, due, above all, to the external action of the streame which ere, or 
were, engulfed inm them (Karst, Causeee, Vauoluee, etc.), are muoh more frequently 
met with than the gulfs really formed by the giving way of land ; the latter are 
then only exceptione, of whioh the Dolinan of Recca at St. Cantho am Karat 
(Istri.),f Padim (Lot),§ and perhaps Maemha, in Moravia, am without doubt the 
fineet examplee. 

Behiid the boulders, the subterranean etream occupies the entire section of 
a huge gallery. To the extent of 1000 feet we followed, in my folding boat, 
a great tunnel, previously unknown to man, elbowed in two placee with Bharp 
anglea The height and width of this tunnel vary from 25 to 45 feet; it ie as 
impoeing se the h e s t  eections of the eubterranean Piuka of Adelsbeq (me 
engraving, " Underground river a t  Marble Arch, Ireland 3. At the eecond elbow 
there ie a cross-way, from whence a dry gallery is prolonged tow& the north-t, 
the principal gallery coming from the imuth-west. At 650 feet from the cross-way 
we are stopped by the mcka approaching within 10 inchee of the level of the water 
and not allowing our boat to p a  There are 15 feet difference of level between the 
source of Marble Arch and the water-eurface of the large gallery, whem the river 
haa a temperature of 63O Fahr. 

In ehort, it eeems that the underground river here has utilized and enlarged 
the natural fieeuree of the rocks and formed them into magnificent galleriw. Such 
is probably the origin of the curioue labyrinth of the caves of Marble h h ,  of 
which the total development attains nearly half a mile in length. 

At a quarter of a mile as the crow flies, eouthsouth-west of Marble kch.  
there is another external giving way of the earth. The &inch map name6 
it Cradle hole. Five or nix times more vast than any of the other four funnela 
of Marble Arch, it wan, l i e  them, produced by the falling in of a subter- 
ranean vault. In the north-east-inferior angle there ie a cave, less complex m d  

+ Bee a Lee Abbw,' p. 459. 
t h p t e a  &ndw dead. dsr 8cicnasr, October 14,1889. 
3 'Len A&-' p. 459. 
) Ibid., p. 263; and Tour du Monde,' Deoember, 1890. 



BRITISH CAVES AND SPBLEOLOGY. 

lesm extended than thosa of Marble Arch, and of whioh every hole and corner 
w m  known for a long while. The whole ends in a wide gallery 30b feet long. 

h i h r  in form, cut., and dimensions to the one we discovered at Marble Arch." 
There is oleo a river in it. The barometer marks 450 feat of altitude-that is to 
my, 16 feet more then at the end of the large gallery of 650 feet in Marble Arch. 



604 BRITISH CAVES AND SPgLGOLOGY. 

A communication in form of a siphon exista between the two currents. The 
ramifications of the cave of Crudle hole have about from 800 to 1000 feet of 
development. 

At  220 yards from Cradle hole there is a yawning chasm, the sides of which 
have been but lately d i a c l d  ; i t  is, without doubt, quite a recent giving way of the 
ground (altitude 600 feet), which is not marked on the county map. I t  is smaller 
than Cradle hole, and no c ~ v e  opem a t  the bottom; it hae unhappily obliterated 
the subtemrnean passage, over which the sinking of the earth has taken p k  
Barely a quarter of a mile farther on, or a t  about one-third of a mile from C d e  hole, 
and about half a mile from Marble Brch, there is a rcal pit (aven), that is to say, 
a narrow natural well (altitude 620 feet). The fathom-line descends 72 feet, that 
is to my, to the altitude of 650 feet, or about tbat. Unhappily, we had not t ime 
to descend into it, as we wished to examine. s t  50 y d  from there, the spot where 
the river Monwtir (or Owenbrem) loses itself under the rocks at  Pollawaddy. 
This river descends from the very summit of Cuilcagh. I ~ E  disappearance is very 
picturesque. At  612 feet of altitude (map) the ground comes suddenly to en 
abrupt terminrtion, and a cliff from 60 to 80 feet high forms a precipice a t  our 
feet, barring a hollow ravine a t  l a s t  320 feet wide, into which the river descends 
in small cascades. A little byway lesds us to ite banks, a t  the very foot of the 
cliff, into which the water (58O Fahr.) disappears. I n  the very course of the stnum, 
which is 20 inchen deep, we enter under a gallery, 3 feet wide and from 10 to 
26 feet high. At 130 feet from the entrance we were stopped by a large stem of B 

tree, which we could not remove. Thus we were compelled not to know'if the 
stream would have led us to the foot of the pit. 

I t  now remaim to descend into the pit (aven), and to finish the exploration of 
the diasppesrmce of the river a t  Pollawaddy, M well as of Cat's hole (quuter of 
a mile north-west of Pollawaddy), where the stream Sruh Croppah dissppeera; 
and of Pollasumem (twethirds of a mile east from Pollawaddy), where a third 
nameless river ia a h  swallowed. 

Opposite to Cuilcagh, the mountains of Belmore (1312 feet) include d m  
between lakee Macnean, Melvin, and upper Erne, some calc~p~ous ground, the mb- 
ternnean hydrology of which deserves to be studied. On July 14 and 16,1896, 
with the very obliging indications of Mr. Plunkett, of Enniskillen, who had himaelf 
made aome pre-historic excavations in different little caves of Belmore, Mr. Jameeon 
and I examined the bd in  that serve8 to feed the source of Arch cavq or Waterfall cave, 
situated a t  about 8 miles west of Enniskillen. I t  is one of the moat curious epringr 
that I have ever obeerved, and WM opened by the form of underground =ten 
between the clefts and joints of carboniferous limestone. The origin of ,the powerful 
eource of Arch cave, whose volume announce8 the drainage of a rather considerable 
surface of ground, must be as follows :- 

Thin eorface in that of a tableland with three shelves or terracce, which ~ t e n d s  
towards the west of the cave, and constitutes, in a gentle slope, theeaetern declivity 
of the hills of Tullybrack (1223-1249 feet). 

On this tableland a quantity of swallow-holes are the points of absorption of 
the atmospheric vatere. The greateat part of them ~rwallow-holm, or pipes, am 
impenetrable, being full. of pebbles and l u m p  of earth, like'the bekn'm of Fmna, 
and the Saugliichcr of Auntria ; but at least two are open and penetrable, like the 
abyesee, or pitu, and we descended into them. The first, Bumera, or Noon's hole, b 
the deeper and the more cnrious ; the plumb-line marked 154 feet, that 111,216 fee4 
above the outlet of Arch cave, M the hole opens a t  747 feet of altitude. It ir B ral 
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swallow-hole, but it is not finiahed ; the stream that hao already widened it 00x1- 
tinuen itr work of darghg-it still falls into it, and so strongly that we were 
obliged to limit our deacent to 60 feet. At the depth of 80 feet the cavity getr 
narrower; it haa the" only 3 feet diameter inatead of from 16 to 25, M at  the 
orifim, and the waterfall ocoupies all the section. 

To examine the bottom of it, and to ~ e e k  the prolongation. of Noon's h014 it 
would be necessary to re-descend into it in a drier meson. At least, I have had the 
scrtiafaction of verifying tbat most of t h m  long and narrow vertical aby- of the 
Caussee and of the Karst, which are to&y eo dry, are in reality the work of 
snperficial waters formerly absorbed them and now diied up; that they have been 
formed from top to bottom a t  the expame of the fiaaum of the ground, which have 
been enlarged by erosion and corrosion; and that the opposition that I ma& in 
insitsting on this new theory, to the erosgeive genemliiation of the hypothe~ie of the 
sinking vaulta is absolutely justified. Ingleborough hill, in Yorkshire, will furnish 
ue with still more magnificent examples of abysses having kept, until now, their 
charaoter of ahsorbing wells. 

The other penetrable swallow-hole is Pollanafrin, at half a mile muth of Noon's 
hole, and a t  690 feet altitude, only 32 feet deep on one eide, and 46 feet on the 
other. This hole is really the production of a &king-in of ground ; the stream whioh 
cmaeea it hnr disappeared, a few yards upwurds, on the third terrace, into small 
crevices of ita bed. I t  is sure that all thsse waters reappear a t  Arch ave, which io 
half a mile distant. 

My other underground erplorations in Ireland were only interesting from 8 

geological point of view, and were fully reportd in my kst book. At Cong I found 
the celebrated Pigeon's hole vrs not worth ita reputation, and I could not d i v e r  
the ~~btammean river between Lough Ma& and Lough Corrib, though descend- 
ing in a few not very deep, reputed unfathomable, abyesea The underground 
rivm of Galway and Clare (at Gort, the Tomeam near Tulla, eta.) did not prove 
so magnificent M Marble Arch and Arch cave. Thoretiody, however, I p t h d  
there muah useful information, especially in the eriete.noe of really nnfinilhed 
valleys, where subterranean rivera have not yet wholly destroyed their cavernour 
prisons. - I think I mnst notice that, quite neu  the little town of Gr t ,  a t  1) mile 
enat of Kiltartan, a phenomenon is to be seen which is perhaps unique in the 
phymcal geography of the Earth; at least, I have never seen ita equivalent. In 
ita downward course from the hamlet and the mill of Bellylee (a ruined oantle), 
the river, which beam the six m-ive names of Boleyneendorish, Ballycshalau, 
Annagh, Turra, Streamstown, and .Ballglee, forks d d e n l y  in two urns; opponite 
each other, at an angle of 18001 them two arms run towards the two oppomh 
extremities of the valley, and sink both-that of the north-eaet (Pollaleen, altitude 
40 feet) after 800 feet of course, that of the routh-west (Pollanoween, double, 
altitude 32 feet) after 1550 feet. The two holm into which thea riven dinappear 
are impenetrable, M are all thorn of Gort. But the mapa do not indicate at d l  thin 
double current going in contrary directions ; I have not eeen i t  mentioned in any 
work, and I WM quite surprired to discover, on the spot iteelf, thin unusual division 
of waters, nearly on the threshold of two eubtemnean d i a a p ~ n c e e ,  whioh go no 
one knows where. 

Here 1 find opportunity to nay a word about the turlough (or blind lougb) .nd 
the duggad or duggys. 

The sluggas are simply the light-holm of a &king in of the ground. Thum 
holm muet not be mistaken for swallow-holea, like those into which the river 
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Beagh dhappeara near Gort, nor for r d  abywa (pot-holes or pipes) l i e  Noon1@ 
hole (nee above). 

THE INTEBIOB Olr GAPING QHYLL, LV TOBKBHIBE. 
(Lent by the French Alpine Club.) 

The turloughq or lakes with changeable rater-level, alternatively lill a d  
empty themselves by the bettors, according to the ascillationa of the swelling or 
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the decrease of the mbm; they ue dmply the overflowing of the subknanean 
c h e b  which drain the d a r e o u  ground through i b  fkurea They repeat 
here exactly what takes phce in the frmoua lake of Zirknitz, in Carniole (nee 
'Lea Abtmea,' p 458). of which the irregular ebbing and flowing were eo long 
unexplained. 

Tho chief causes of the multiplicity of these lakes, and tbe frequency of the 
phenomena in Ireland, are the slight altitude of the ground and the feeble slope 
of the subterranean waterm which ensuee. ' If the island row only 300 feet, the 
drrJnrge would be considerably aocelerated, and by degrees wodd be formed, 
t h m l  to the rec-nce of the emion, more important caverns and more 
uninterrupted valleya. The htneaa of the country hlls not permitted the trickling 
dawn and the infiltration of the waters to do their work aa deeply and as com- 
pletely nu, for instance, in the regions of the Caueses, the Jura, and the Karat. 
That is why there are in Ireknd so many kkee without any apparent overflow 
channel, and of which the subtenmean iseues are unknown, going out, probably, 
into the am; this is certain, at least, for some of them which are rather near the 
coasts, a d  on the level of which the tide h~ a visible influence (see Killahan, 
'Valleys, Fiamms,' eta, p 161 ; 'Lea Abtmee,' p 530). 

I have found that sho famous Mitchelatown cave (county Tipperary), though 
one of the largest of great Britain (lf mile extent), is certainly much inferior in 
beauty to the beet Austrian and French caves, such n s  Adeleberg and Dargilan. 

To concludq for Irelad, very much speleological work of all k i d  remaits t9 be 
done in the " Green Isle." 

Peuk cum, j u t  behind the village of Castleton (Derbyahiie), ie perhnpa the 
moat popular in England, and numerous tourists visit it  daily. The entrance p r t  
done is worthy of admiration. I t  ia a subterranean river which h a  made this 
monumental porch ; but it no longer utilizes it, except for the surplus watere in 
moments of inundation, for its former strength has much decreased, and it bursts 
out to-day at three pointa, t o 4  the descent of the river and on an inferior level. 
The interior of Peak cavern doea not poesells one single h e  concretion. But 
bshind the larger rooms, which are occupied by water only alter floods, the sub- 
terranean river can be followed side by side in a gallery of 1000 feet; the stream 
runs noisily aloug between clay banks. In the vault are transverse diaclases 
widening out into spindles, M in Marble Arch, Arch cave, etc. ; three of them are 
lvge fiesorea of infiltration. The last of these vertical crevices is an enormous 
abyes (swallow-hole), one of those upward fisuurea that the miners of the country 
call "mkea;" it is from 18 to 30 feet wide, and inclines from 75O to 80' towarde 
the horizon. I t  is an unfinished abyss; that is to say, it is a crack that erosion 
h~ not enlarged up to the s u h e  of the earth, for its oriflce has not been found 
above. I t  is very elevated, although it has not, probably, the 300 feet in height 
that ia attributed to i t ;  if it had, it would pieffio the surface of the earth, which, 
according to the superposition of the 6-inch map and of my own subterranean 
mapping, muat be in thia spot about 100 ynrda above the level of the interior 
river. This gulf cloed above, called Victoria cave, discovered in 1842, enters 
into the category of swollow-holm gralted laterally on subterranean rivers, such 

Rsbnel, the Cornbettea, the Mae Raynal,' and the larger dome of Padirac,t 
in France. 

800 'Lea Ablrnes,' pp. 143,172, a. 
t k p t s s  Raodw A d  der Sci., October 21,1095, and La Nature, October 16, 

1895. 
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As with all the vertical clefts in the vaulb of cavernm, it would be well to 
ancad the interior of this one, in order to find out if it be not an insue to one OI 

eeveral storeye of other grottoea 
Just at the foot of Victoria cave, a small ahamlet comes out of a very short 

gallery (nee plan); its course ir stopped above, after a few yardn, by a pond of 
water. The temperature of this amuent I found to be 46.b0 Fahr. I t  in very probable 
that it comes from the second grotto.of Caatleton, the ~ U e d  Speedwell mine. 
Afterwards the gallery of the principal stream in Peak cavern turns abruptly at 
right angle towards the south-east; a t  the end of 90 feet the path f cut oft by 
water 3 feet deep. Wadiig through it 20 yardn, I aecerteined that the etreun 
came from under a siphon, and that there is no prolongation, fm for man, t o d  
the Perryfoot swallow-hole. But it in, neverthelean, quite certain that all the 
swallow-holes in the great fault of Derbyshire, in the tableland north-west from 
&stleton, duly run their water8 through them cave& 

The Speedwell and Blue John minee are particularly curioua for their rehti0111) 
with lead om; but on this specially geological subject I have given a fnller account 
in my book. Here I will only say that they led to huge interior abysseg similar 
to Victoria cave in Peak cavern, and draining also the infiltration waters. 

Another famous grotto in tbe district, Bagshaw cave, at Bradwell, wm d b  
covered accidentally in 1806 by four miners, who were searching for lead. In it 
there exists no great hell, and the width and height nowhere exceed 18 fwt. 
The pansage through it is difficult; but it must be dmitted that, h m  a hydm 
logical point of view, the cave of Bagshaw is aleo most interesting. I t  in o o m p d  
of three prallel galleries, hollowed out on three different levala, but not on the 
name vertical plan, and, neverthelem, communicating with each other. The third 
is at this very time traversed by a subterranean river, and doea not appear to be 
awasible to man. The middle gallery, or principal one, is the characteriatia bed 
of 8x1 ancient subterranean river, now dried up. There it ie neceaeuy to dmg 
one's nelf along flat on the ground, and to c m  over a pond of water to rerrah a 
b i t i o n ,  from whence can be heard the roaring of a torrent, which is very 
painfully reached. The subterranean river (altitude 606 feet) cornea out of a 
vault nearly on a level with the water; it  runs from south to north for the length 
of 15 or 18 feet, occupying all the width of the gallery, and is then engulfed, after 
mshing through the stones under another vault 2f feet high and 3 feet wide. A 
boat could not pas8 there on account of the atones, and the strength of the 
current prevented my risking to go on foot. The direction in that of Bradwell, 
towards the north-eaet. There ia no notice of the waterfall in guidebooks. Unlem 
the river were dried up, I coneider it impossible to go farther than I have been 
myself. The extent of the cave of Bagshaw must, then, be limited to the half-mile 
that I went over myaelf, and to the gallery of the Dungeon; that is to nay, from 
threaquartere to one mile in all. Such ae it is, Bagshrw cave f one of the longest 
in England. In a straight line, the point where I met the eubtmranean rim in 
half a mile from the entrance, and half a mile + from a powerful and impenehble 
spring, which rushee out in the village of Bradwell itself, between 580 and 690 feet 
of altitude, and from 16 to 30 feet lower than the ground of the cave. I t  in really 
the torrent of Bagshaw cave that feeds the eource of Bradwell, and if ever the 
latter dries up, they will know where to go to look for it. As for its origin, I 

I t  is only in adding to the e c d b l e  length the unknown and impMtiabb 
p8secyer, and even in sopping windinp that wonld double its leu& that we d m  
at the number 2 miles, which until now hss been aonridered an the a t e a t  of the a v o  
of Bagehew (Baddeley, ' Guide for the Peak Dietriot 3. 
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an conjecture nothing about it, except that it surely comes from the draining of 
the h e r t o n e  tablaland towards TideewelL 

Long ago, Prof. Phillip, Prof. Boyd-Dawkine, Mesera. Marr, Dakyns, Tidde- 
mnnn, &, have drawn attention to the caves and pot-holes of lngleborough and 
surrounding mountains of Yorkshira The two principal pot-holes of Ingleborough 
are Mlum Pot and Gaping Ghyll ; the last one engulfs the large stream of Fell Beck. 
Allum Pot, 300 feet deep (198 feet of which are perpendicular), wan first visited in 
1847 by Me-. Birkbeck and Metcalfe, afterwards by Prof. Boyd-Dawkins and 
other parties.' Of the second (altitude 1310 feet), nobody, until 1896, had been 
able to reach the bottsm. Prof. Hughes had only messuml it  with a plumb-line 
in 1872, and had found a depth of 300 perpendicular feet. On August 1,1895, 
th.nke to the obliging help of Mr. F m r ,  who had got Fell Beck partly turned 
wide, I was able to accomplish the h t  dencent of Gaping Qhyll, and to find out 
that thii  hole ir, above all, an abym of erosion formed from top to bottom by the 
widening out of a dinclw. The vertical c d e  of 300 feet, which ale into it in a 
single jet, and the volume of which ia enormoue after storms or the melting of the 
snow, provea that the natural chimneys of the aame form must have had an identical 
origin, even when we find them dried up and much deeper, M those of Rebanel in 
the H h u l t ,  and of Jean-Nouveau in Vauclnsat Gaping Ghyll ir a swallow-hole 
which hea not ceased to work M a perennial swallow-hole. 

A t  a depth of 210 feet, ita large pipe, from 1 3  to 29 feet in diameter, opens in 
the vault of an imlllenae subterranean hall, 480 feet long, from 70 to 110 feet 
wide, and from 80 to 100 feet high. The ground (altitude, 300 metres), formed 
of gravel and round pebbles, b remarkably flat. The surface ia about 4500 quare 
ye&. It is the work of the waters, which, stopped in their deeceot by the 
impermeable sub-stratum of the eilurian shtas, have, by widding the jointa of 
stratification and the diaclaseq excavated this great reservoir of more than 100,000 
cubic yards of capacity. At  its two extremities, I found the cave obetructed by 
such heap of stone that I was not able, having gone down quite done, to remove 
them. But in 1896 the large party of MM.. Cahert, Gray, Booth, Green, Cuttriss, 
Blingsby, etc., made several demnts  in  Gaping Ghyll, and succeeded in diabovering 
more than half a mile of galleries b e b i d  the heaps of stonen. Their researches are 
not finished, and will be continued. But it is now aecertained that the h a m  comes 
out 140 feet lower down, and abont threeqn.rters of a mile farther on (as the crow 
flies), through the grotto of Ingleborough (altitude 825 feet). Since 1839 they have 
penetrated for 2000 feet into the turning gallery which this grotto forms, and they 
have been stopped by the lowering of the vaulting to the level of the water. In 
1896 Meaers. Calvert, Gray, etc., found a new gallery in Ingleborough cave, and 
now but a little part of the subterranean river rewine unknown.$ 

I was aleo much interested, in the north-west of Ingleton, with the etream of 
Doe or Dale Beck, whose capricious course I carefully studied, marking many new 
obeenations, especially on the famous Weathemote a r e ,  which I have aocurately 
mapped and explained in my book (chap. xxv.). 

Lob of caves, abysses, and swallow-holes are still to be scientifically explored 
round Ingleborough, as well as in Ireland, Derbyshire, and Mendip h i .  Many 

+ See Boyd-Dawkins. ' Care Hunting,' in 8 ~ 0 ,  p. 41. London. 1874. 
t 0ee Cornpte8 R d w  dc I'A&ic dsr Scieneer, October 14,1889; and'les Abfmes.' 
*For a more detailed account of my descent in Gaping Ghyll, we Alpine Journal, 

May, 1896, and ohapa. xxiii and u iv .  of ' Irlande ct carerne anglaises.' 



610 BRITISH CAVES AND SPELEOLOOY. 

months, or even years, and many men must be employed for this work. I could 
only, almost alone and with limited time, dimlorn very few of the remaining 
mysteries of British cavea, but I trust that my too short investigstions, specially 
thw  in Marble Arch and Gaping Ghyll, have succeeded in proving that epeleology 
is quite likely to effect futnre discoveries in Great Britain, just ae i t  has done i n  
Austria and France during ten years. 

This was my principal aim in the above very rapidly deecribed journey, and 
I wish that cave-hnnting may be now energetically resumed there by Englieh inveeti- 
gatora, to the great benefit of human knowledge and curiosity. 

VI1.-TEE CUEVA D E ~  Dsaaa, In MAJORCA (SPAIN). 

In 1896 I turned my attention to another part of Europe, the Spanish Majora, 
in the Balearic islands, where s natural marvel was mid to be incompletsly known 

-I mean the Cueva del Drach, that is, the Dragon's cave, on the eastern shore 
of the island, about 8 miles east from the town of Manacor. Since the year 1878 
only t h i  cave had been visited, after two gentlemen of Barcelona, with an in- 
efficient guide, had tried to thoroughly explore the cueva-had, iu fact, discovered 
some new rooms, but succeeded principally iu losing tbemselvee duriog a whole 
day, and in getting half dead from hunger and fright. Actually about half a mile 
of galleries wen, known in this cave, adorned with the most h u t i f n l  etalactitee 
and stalagmites, and with wonderful little lakes, whioh had stopped any further 
investigation (see Vuillier, ' Lee ilea oublieea '). 

Several years ago I was invited by His Imprial Highness, the Archdnke Louis 
Salvator of Austria, the learned m d  generous owner of the Miramar estates near 
Palma, to work out the exploration of Dragon's cave. I t  was only in September, 
1896, that I at  length able to carry this scheme into execution. But, thanks 
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to the facilities granted by his Highnem and with my folding canvaa h t s ,  I 
wan plea& and happy in carrying out a t  Cue= del Drach one of my moat satis- 
factory subterranean inventigstiona 

I found one of the largest underground lakes known in the world, which I 
named Logo Mimar, 570 feet long, 100 to 125 feet wide, 16 to 30 feet deep. 
The rrccompnying photographic illustration (taken with magnesium light in ten 
minutes) represents a corner of thii  lake, and rhowe hetter than any long deecrip 
tion what a marvel b this myaterioua and so long unknown pond, black aa night, 
but p k l i i g  under magnesium wiro with a11 the splendoum of the diamond. The 
vaults and walls are covered with millions of sharp and thin stalactite needlee; 
the roof ir supported a t  intervals by rtalagmitic column8 re~embling the Egyptian 
or Indian pillam of Karnao or Kai- All them umcretionr ant pure white like 
ermine, without any spot of clay. I t  p m n b  the greateat c o n h t  to Gaping 
Ghyll, being a m ~ t e r p i e m  of beauty, just M the Yorkshire abyes is of frightful 
mqpitudq both stupefying to human eyea 

And Dragon's cave (I+ mile long) ir not only a pktureque curioeity; all it8 
large and small laken are on the atme level M the ima, with which they communi- 
cate through narrow clefts; they are half d t  and freuh water, and a hydrological 
marvel, of which I will give elmwhere a fuller kentific account.* For geographers 
I only nay hem that this cavern is a mere =*ve formed by the Mediterranean 
.Raven, and not by an underground river, but a ma-cave of unusual size, unparalleled 
elsewhere, a t  l m t  on Enropean l o r e a  It is srid that California, Cuba, and Jamaica 
poseem also grand cavea of the same kind. When and by whom will they be 
8cientifidly explored ? 

ON THE DISTRIBUTION OF TOWNS AND VILLAGES 
IN ENGLAND. 

IN examining this rubject from the hbtorical point of view, we begin, of couree, with 
the Roman towns. In  pre-Roman times there were no towns. In  the atate of 
c ivi l i t ion reached by the Britons, there could he no nm for them. So far aa Caesar 
had the opportunity of observing, there was little cultivation in Britain in h h  time 

* Cmpta Rmdw dC l'dead€mw dcr &i- 14 Juin 1897, d dmnuiw du dub alpPw 
fmnpb, 1896 (in press). 

t Owing to a misundentanding about the proof in the Brat of theae papers 
(January, 1897), neverel mieprinte were left nnwrrected, and should he corrected ar 
followa :- 

Page 79, line 3. Fm Bantone scad Cnrotcne. 
,, 80, , 3. For deepened d c h e a p e n e d .  ., 80, ., 17. For Buckmere rcad Cnckmere. .. 80, ., 25. For Steywing rmd Steyning. 
,. 81. note. Fw Gonglie reod Qough's. 
, 82, line 2. For Whilton read Whitton. ., 82, ,, 9. For Sonth read North. 
,, 86, ., 1. For hillock read bullock. 
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except in Kent, the inhabitanb living on milk and fled, and wesring d i n s  for 
clothing. The name of town " they gave, he ~ y s ,  to an inaccaeible wood fortified 
by a ditch and ramprt,  where they reeorted to avoid invaders. 

The geographical interat attaching to the Roman towns of Britain ia all the 
greater because them t o n  appear to have been mostly abandoned after the 
Teutonic invasions of the fifth eentu ry. The oqpnization of the Angles and Saxons 
hardly allowed a place for the existence of towns. Towns are mostly brought into 
existence as centres of trade, mate of manufacture, or places of administration ; but 
the remarkably self-contained village l i e  of the Angles and Saxone enabled them 
for centuries to dkpeose both with manuhturing and trading towns. Even the 
adminiatration of the villages WM independent, and the only administrative centre 
required WM a capital whence, M W o n  demanded, the king might summon his 
immediate followera to attend him with their retainers. Hence the Roman towns, 
where not ntill left in the hands of the Britons, were foreaken. The shell, or 
nkeleton, of the town continued to exist in r~lrrny cmes till life was revived, if it 
WM ever revived a t  alL Town life in England, according to Cunningham, did not 
begin again till the advent of the Danee, and WM due to their trading instincts.* 
An intereating mark of this breach of continuity in  town life, in the m e  of those 
Roman towns which were revived and still exist,ia found in the want of continuity 
of the town names. Very few old Roman tow-, or towns on the nitee of old Roman 
forte, in England are known by names directly demnded, that is, derived by mere 
linguistic corruption, from those which they had in the Latin tongue.t 

Now, much of the geographical interest attaching to the history of Roman 
towns arises from the hints we get therefrom M to the geographical conditions that 
may have favoured their existence in the a i t ~ a t i o ~  when, they are found or 
formerly erieted. Where Roman towns have continued to exist, or have been 
rentored on the site originally occupied or on a site cloeely adjoining, there ia at  
least a pmumption that their existence on them sites ia due to geographical con- 
ditions of an enduring kind. Where Roman towns have p.ased away and left nc. 
modern repremntativi the infenmoe is that, if their erietence could ever be trirly 
ascribed to geogmphical conditions, them conditions have changed. 

Among &man towns or stations that have continued to exist or have been 
revived, i t  is natural to h d  a oonsiderable number of neaports, including river- 
ports accessible to sea-going s h i p  Among them may be mentioned Londinium 
(London), Durobriva (Rochester), Dubm (Dover), Clausentum (Southampton), 
h (Exeter), Glevum (Gloucester), Segontium (Carnarvon), Deva (Chester), Pons 

'Growth of English Industry and Commerce: Early and Middle A m '  pp. 
88, 89. 

t How different from what we 5nd in the names of ancient Gaul compared with 
those of modern France I There mod of the ancient Boman names have come down in 
nome form to the present day,and the towns themdves that were important in &man 
times are more or less important still, and s h d  on the same sites. I t  i13 interesting. 
too, to note that the names that have thoe persisted r e  often tribal names, and not the 
o5cial name8 that may have been giveu to the b w ~  by the administration, but which 
were in many caees dinplaced by tribal names even in Roman times. The names are 
often greatly corrupted; still such changes as Lemovicea, Limogee. Divio (nem), Dijon, 
are of the same nature as those whioh hsve changed abbre&re ~nto  a w e r ,  and are 
quite different from those which have taken placo in namee like Mancheater and 
Lincoln, where new names have beeu. formed by the combination of one element of 
tho old name with a designation which the Anglo-Saxon settlere had learnt from the 
previous inl~abitants. 
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mi (Newwtle), Ebnrricum (Pork), Venta Icenorum (Norwich), and Camnlodnnum 
(Colcherter). To these we may add Aqua Sulb (Bath), which, though i t  hm long 
osrsed to be a -port, in  all probability served all the purposee of a port for this 
dbtrict in Roman times when no Bristol eristed, and Luguvallium (Carliale), whioh 
oontinued to be a seaport down to a comparatively recent date. 

Of the t o m e  mentioned, Clausentnm and Venta Icenorum do not appear to have 
mupied the exact site of their modern repreeentatives, and the difference in 
nituption, alight as it b in both canes, is not without interest. The exact cite of 
the Roman Clausentum is now occupied by the village of Bitterne, a t  the head, 
but on the e~st  aide, of the small estuary of the Itchen,. where Camden wan 
shown ruins, walls, and ditches of an ancient castle about half a mile in circuit, 
and eurto.nded on three sides by the a t  flood tide, where, he sdde, coins of 
Bamrrn emperom were frequently dug n p  Through the care of the late Sir Stuart 
Macmghten, the old Roman boundaries of the station, which was an insular one, 
have been preserved, and can etill be seen. The coins found here are chiefly of the 
I.&r empire, thoae of Tetricns, one of "the thirty tyrants," beiig m a t  numeroua 
A port a t  this spot would be the highest point that -going nhip could reach 
on their way to Winchester. then the principal god in this region. As t r f f i  
hmad, the more extensive accommodation for loading and unloading on the 
p m i d  between the Itchen and Tent would give greater advantages to that site. 
Vente Icenorum appears to have occupied the a t e  of the modem village of Caistor, 
which lies a little to the south of Norwich, on a small river called the Tese, probably 
navigable to this point in Roman timee, and would be the first navigable point 
d e d  in following the mcrd to the Yare from the emth. 

Beaidee Clausentum and Venta Icenorum, Portur Adurni (? Porchester), Tamara 
(neat Tamerton, on tbe Plym), and Gariannonum (Burgh Castle, on the Yare), may 
d m  be mentioned M having their modern repnreentatires as seaports a t  some little 
diehnce from the ancient towns. Whether Porchester is to be identified with 
Portw M u m i  or not,t its name seems clearly to indicate the presence of mme 
Roman port here. I t  in now represented by Portsmouth, the foundation of which 
is d b e d  by b d e n  to the removal of the inhabitants from Porchester to the 
inland of Porbea, in mnsequence of " the gradual withdrawing of the ma" A t  no 
period, however, can the harbour on which them ports atand have hnd anything 
like the commercial importauce of Southampton, which is much better situated for 
oommunication with the interior, and doee not auffer from the disadvantage of the 
strongly flowing atxi ebbing tides, which a t  times render the navigation of the 
entrance to the other port extremely diilicult. The oommodiouaneee of the harbour as 

The very plansible derivation given by Camden for the name Clamenham would 
#elm to militate a g a i ~ t  thin identification. Camden suggests that Claosentnm means 
the harbour of the Entum, or Anton, dcludh meaning in " Britieh " a harbour formed by 
arti50i.l banh  of earth (Pugh's Wehh diotimary d e b  Claudd as "a dike, ditch, 
or trench, a pit or quarry; an embankment or wall thrown up; " the primary meaning 
evidently being L'mmething made by digging "1. The dh, or Welsh dd, pronounced 
lib the U in thu, would readily enough beoome an r (s) in the mouthn of thoee who 
wnld not pronounce that n o d  But Anton is tho name of the river on the west side 
of the omall peninsula on whiob Soutliampton sten&. The name may very well have 
been given also, however, to what no oall Southampton Water, and henoe the name 
Uport of Anton" would be suitable for any port a t  the head of that inlet 

t "Pomhtuter Fort, poetiibly Portus Adurni."-F. IIeverileld, in the liet of places 
contnined in the map of Roman Britain in the ' HLtorical Atha of M& Europe 
(Oxford : Clarendon Presq 1896); See alro dtcArdogiaclL Jound ,  voL s lv i  p. 68. 
No. V.-NOV~YBER, 1897.1 2 r 



514 ON THE DISTRIBUTION OF TOWNS AND VILLAGES IN ENQLAND. 

a naval station is the main canre of the importurce of Portsmouth. Modern milwlry 
facilities were required to give i t  the commercial mine which it  now alm paweea. 

Tamm,  now represented by Plymouth, owes its displacement as a seaport to the 
i n o r e a d  size of veseels. When smallcr =-going v m 1 s  were in we, i t  w w  of 
course, important that they should penetrate M far inland as they could. The 
displacement of Geriannonum, now represented by Yarmouth, ie, on the other hand, 
problrbly due to a change in the mt - l ine .  In  Roman timer, the preaent mta of 
Burgh h t l e  appeera to have been at  the mouth of the Yare. Yarmouth, which 
data from Saxon timen, stands on a spit of blown sand, which holds back recemt 
alluvium of the Yare and Btue. 

Among Roman seaports which have not survived, a t  least as euch, may be 
mentioned Portus Lemanis (Lympne), already referred to (vol. ix. p 85) ; Regulbium 
(Reculrer) and Rutupim (Richborough), both of which have lost their imporbee 
through the alluvial deposits wbich have filled up the Wantsnm and the mouth of 
the Stour; Anderida (Pevenmy), which hae aim been cut off from the secr by 
alluvial deposits ; Regnum (Ohicherter) ; Branodunum (Brancaster) ; and Vainona 
(Wainfleet). Whether Regnum is, strictly speaking, to be included among the 
Roman eeaports of Britain is perhaps doubtful. No doubt part of i b  importance 
was due to the fact that h G o f  light draught can navigate chicheater harbour (the 
inlet to the east of Hayling island) ; but it doee not follow that they could reach the 
site of the city itself, the geographical importance of which is partly determined by 
other circum8tancea (see vol. ix. pp. 76,77). Camden notee that the city " would have 
arisen to  great splendonr had not the harbour been at  to9 great distance and incon- 
venient," and he adds that the inhabitants were than about to dig a new canal. 
The Iarvant, the small etream on which the city stands, ia uaeleae for navigation ; 
and the canal, which now admite bargea of 4 feet draught to the city, followr lr 

di6erent course. 
Branodonum is only known as one of the forts of the Saxon shore, but it  is 

probably to be regarded an an ancient seaport, for there is no other place thnt i t  
could have served b a defence for, so that it muat have been erected to defend a 
landing-plaoe from the sea. I t  is now quite cut off from the sea by the m m h y  
nlluvium already mentioned (vol. u. pp. 76,77), an here lining the baae of thechalk 
cliffs of Norfolk. 

Wainfleet, on the Lincolnshire shore of the Wasb, is identified by Dr. Stukeley 
with Vainona (or rather with the Navione of Ravenna, of which Vainona is a 
corrected reading); and Mr. Skertchley, making the same identification, believea 
that here in Roman times was the main mouth of the Witham.' Leland (1549) 
npeaks of Wainflcet a t  that time ae a pretty market town on a creek near to the 
sea, with small vessels belonging to i t ;  and this creek, he esys, alter entering a 
considerable way inland, sent out branches on either side into the fens. 

Of Roman towns that stood on navigable rivers, the following may be mentioned 
as still retaining some of their ancient importance: Durovernum (Canterbury), 
C~saromagus (Chelmeford), Camboritum (Cambridge, or rather Qrantcheeter, the 
predeceesor of Cambridge), Durolipons (Godmancheater, opposite Huntingdon), 
Itatas (Leicester), Lindum (Lincoln); Danum (Doncaster), Legeolium (Castleford), 
Calcaria (Tadcaster). Most of these were probably either a t  the head of naviga- 
tion on the rivera on which they stand, or a t  fords, or both. The Stour IVM 

navigable to Canterburp down to comparatively recent times. The name of 
Cambridge, and that of its ancient representative, show that the bridge across the 

Gcrolo,~ of the Fenland." By S. B. J. Skertchley ('Memoh of the Geol. Borrey 
of Great Britain and Ircland, 1877 '), p. 15. 



river here nrs preceded by a ford, ritum-being the L a t i n i d  form of the W&h 
rhyd, l1 a ford." The name htleford poinh to a similar origin for the tom and i h  
ancient predecceeor. Leioester WM long at the head of navigation of the Soar, the 
navigation being now continued beyond the town by anal. Tadcanter is still the 
head of navigation on the Wharfe. The importance of Lincoln ss, on account of 
ita pwition at  a well-marked break in the Lincolnsbie limeatone, a point of con- 
vwgenw of &, haw often been remarked on. h Roman times, and for many 
hundredr of years &rwards, it waa wrhape quite an important aa a meeting-place 
of waternaya The Witbam below Lincoln is still a waterway to the Wash for 
boa& of 6 feet draught, and this line is continued west of Lincoln to the k t  at 
T o r b y  by the Foss dyke. The latter navigation a t  l aa t  wan much more im- 
portant formerly than now. According to Dr. Siukeley, Torkmy occupiea the 
site of a walled Roman town, and the castle existing in his day waa founded, he 
~ y q  on the old Roman gruurv, which was much like Colchester castle, with 
circular towers at the corners." Southwards, Lincoln communicated with the 
Welland by the Car-dyke (that in, fendyke), the Roman navigable trenoh by 
which the waters from the higher grounds on the west were intercepted and thus 
prevented from drowning the low fenlanb to the east. I t  began on the Welland 
to the weat of Ermine Street, and, passing to the mat dde of that highway at 
Catcabridge. continued northwards by a nearly parallel courae till it ultimately 
joined the Witham. The ditch still survives, though no longer navigable. In 
Roman times, and probably for long after, i t  must have added considerably to the 
importance both of Lincoln and-Torkmy. In Domeeday Torkmy is mentioned 
a place with l1 two hundred bwgeeees enjoying not a few privileges, upon condition 
they should conduct the king's ambaaasdore when they came this way in their 
ba te  down the Trent, and bring them aa far as York." * I n  Norman times, Lincoln 
ia described by William of Malmeabury M one of the moet populous cities in 
England. and a mart for commodities brought both by land and water. By 
Edward ITT. it was made a staple for wool, leather, lead, etc.; but two centuries 
later Camden eayr it is incredible how it had declined bp age, only eighteen churcbee 
then remaining of the fifty which it had held in Edward 111.'~ time. By that time 
the Foedyke had got choked up. Biahop'Atwater (1514-21) bad begun to cl-m 
it in the hope of brinuing vessel8 to Lincoln, but died before achieving his purpo8e.t 

Of Roman river-towns which, like Torkmy, have decayed without recovery, 
four-Isnrium (Aldborough). Durobrivm (Cantor), Margidunum ( h t  Bridgford), 
andUriconium 3 (Wroxeterhre worthy of special notioe. Next to York, Isurinm, 
which stood on the Ure a short distance above ite confluence with the S-lq 
the most important city in the valley of the Ouse. I t  ie close to the terminus 
of river-navigation at the present day, the navigation beiig now continued to 
Ripon bycanal; but this in itself could not have accounted for the growth of 
a town at this point, aa the Swale, or emtern headwater of the Ouae, oontinuem 
to be navigable a pod deal further north. Probably the adoption of the site 
WM due to the fact that, in proceeding northwards on the right side of the 
river by the direct road from 'l'sdcaater, this was the first point at which the 
river could be conveniently forded, the msd then proceeding beyond this point, 
between the Ure and the Swale, to Cataractonium (Catterick Bridge), where the 
latter river wae crossed. After ite decay, Isurinm never revived, and such im- 
portance M it may have poseeseed as a centre of trade seems to have pmed over to 

Camden's 'Britannia,' Gongh's edit., voL ii. p. 2!27. 
t Inland, vol. i. p. 32. 
: Or Vriconium ; also found as Viroconium. 

2 x 2  
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Bipon, the town which grew up round the abbey founded by Archbishop Wiifrid 
of York, in the infancy of the English Church. 

Aa the importance of Innrium has paad over to Ripon, so that of Dumbrive 
("the pwaage of the river" Nen) has paad over to the city of Peterborough, 
whiih owes ita origin to a mon~te ry  built in the early part of the aeventh century 
by P d  and Wolpher, sons of Penda, the f h t  Chrintian king of Mercia, a little 
to the eaat of the old Roman town, the site of which is still commemorated in the 
m e n  of two villages, Cantor, on the north or Northamptomhire (once the Danish) 
side of the river, and Cheaterton, on the south, Huntingdonshire, or Anglian side 
of the river. Bi lar ly ,  the importance of Margidunum, whatever that may have 
been, haa paoaed over to Nottingham. The site where Roman remains have been 
found identified with thoae of Margidunnm is on the Trent a few miles north-& 
of Nottingham, and the p b  may have had a certain importance in connection 
with the Trent navigation, since it in the first point at which the Fosae Way, 
coming from the south-west, approaches the river; but there .re no evidences of 
any important crossing-place here in &man times M there was in later deye near 
Nottingham. Probably the foreata of wwtero Notta (Sherwood, ek.) extended 
further east in Roman h e n ,  and hence the most convenient communication with 
the north wee first north-east to Lincoln, and then north-west between the forests 
of the p w n t  Nottingham and the mamhen of the lower Trent and Don by 
Torkeep, Doncaater, and Castleford to Tadcaster and York. 

The remaining Roman towns that it may be intereating to consider are beat 
noticed in connection with the great Roman rorrds. The great north-west mad is 
that which came to be known M Watling Street. If we take it as beginning at 
Dover or Bichborough, it passed by Canterbury and Rochester to London, then by 
Sulloni.cee (Brockley Hill), Vernlamium (St. Albane), thence to the south point 
of the modern county of Leicenter, from which point it forms the whole of the 
south-went boundary of that county (the only county boundary compoeed of 
nearly mathematically straight l i ea  in England). On leaving Leicestershire, it 
h a t  continuen in a north-westerly, then in a westerly, direction to the north of the 
ancient forento between the Avon and the Severn, pausing Letooetum (Wall), 
Pennocrucium (Penkridge), and touching the hvern a t  Uriconium (Wrcxeter). 
From that point it probably ran north to Chester. 

Important as this road undoubtedly wan for centuries, i t  ia somewhat remark- 
able that there is no town on it of any importance north of the Thamea except 
St. Albsns and the terminal city on the Dee. St. Albane, though always notable 
in English history, is of small consequence compared with what it was in Roman 
times, when it wan the rival of London in importance and dignity, though not, of 
oourse, in commerce. If Letocetum had any importance in Roman times, that 
Importance has peeeed to Lichfield, which ie situated 2 or 3 miles to the 
north-at. Uriconium wan certainly an important Roman town. Ita preciae 
position sseme to have been determined by the fact that the Severn is bere fordable, 
which it is not lower down. After the destruction of this town by the Danes, it 
may be mid to have been replaced by Shrewsbury, tbe town which arose a few 
miles higher up, on a red hill t nearly encircled by the Severn-a position 
accordingly peculiarly well adapted for defence. 

This Boman road WM crossed by another called the Fosse Way, running from 
south-west to north-east. I t  no doubt branched off from some point on the great 

Etooetnm, hitherto the nand, is, it reernq an inoorwat spelling. See the list 
already referred to in the ' Hietorical Atlsa of Empe! 

t Lower Permian (Bothliegendes). 



=nth-western rod  to lheter, but only b e g h  to be t d  in the neighbowhood 
of Ilohentar, whence it passed north-& to A q w  Bulb (Bath), Corinium (Ciren- 
center), and that point in the nonth-wwt boundary of L e m  where a slight 
chug0 ia made in the direction of that boundary (from north-west by north to 
north-weat by west). At this point it cmswd W d n g  Btreet, and beyond that 
r o d  its north-eastarly direation waa continued by Leioester to Lincoln. 

On the Fonm Way, the only Roman towns benidea Lincoln which have retained 
any importance are Beth, Cirencester, and Leicwter. Bath still derives importentm 
fnnn the hot springs, to which i t  owes ita p-t, an it owed its Roman, name, and 
by which in ancient timer it gained celebrity. he, though still a town 
with mveral t h d  inhabitanto, no longer has the relative importance which it 
must have had in Roman times, when it wan the point of convergence of m o d  
important mads, the Foam Way 'being here crossed by the mad from Si ies ter  to 
(3kmctstm. I t  me probably the fact of the Soar navigation ending here that deter- 
mined the rev id  of Leiceoter on its mcient Roman sita 

An important Roman t o m  might hare been expected to exiet at the point on 
the Leicentershire boundary already mentioned (yl the cmaing-place of Watling 
Street and the Fonm Way. At present there are only one or two mall  villagw in 
the neighbowhood of this spot, which still berrrs the name of High Croee, "from a 
moms,- byn Camden, that anciently stood there on a high ground, now succeeded 
by a higher post with ita propa;" but the people round about stated that "here was 
a maat ilonrishing city named Cleycester, which had a senate of its own, and of 
whicb Cleybrook (Chybrooke), about a mile off, waa part, and that on both mdw of the 
md foundations of hewn stone lie under the furrown, and Roman coim are very 
often ploughed up." This city he identified with the Bennonm, or Veuone, of. the 
Itinerary of Antonine, and the identifiaution has been genemlly followed. 

Dr. Chest contends that the southem portion of the Ermine Street, or p a t  
north road l d n g  out of London, wan not of Roman ccmtruction, U n g  bin 
belief on tha abeence of Roman stations, villae, and burying+punde on the part of 
the road hetween London and Hnntingdon (on Oodmanoh~~Durolipons),  and 
on the fact that of the three Antonine itinern leading to London, two firat run 
down Watling Btreet to the Foane Way, and thence from Venonm north-we&, and 
one rune first to Colobeeter, and then by Cambridge to Hnntingdon. If Dr. Quet 
is correct, we may conclude that the alluvium of the Lee, a d  the forests on both 
ddw of that river, prwented obstacles in the way of road -d ing  which it wm 
not worth while to overcome under the conditions then obtaining. The route 
north-eastwards led to the moet populous and riohent psrt of the -try by a 
mccedon of placeu where deposits ef gravel and nand (Ibrd, Romford, Ingab- 
atone) and pebble-beds (Brentwood) afforded dta for towns and vilhga, and to 
m e  extent, no doubt, road-malting materiel. The atations between OoIchedstm 
and Cambridge on the iter l d i n g  that w ~ y  to Lincoln are not identified. The next 
beyond Oodmanchester is Durobrirae, already mentioned as identified with b t o r ,  
near Peterborongh; md the only other till Lincoln is reached is Censenns, 
identified with great probability with Ancaster, now only a-smP11 village a few 
milee n o r t h a t  of Grantham. On thin route, also, acaordingly the only places 
i d e n W  still of importanm are those already mentioned M sea or river porta 

It b the name north of Yor t  1Le far an NewcRetle, not a single Roman station 
in the north has been identified with E place which is now of any importance. 
Weet of the Pennine cbnin, Carliae, .which hm alwaye had some importmce u 
the centre of the New Red Sandstone ( T r i d c  red Permian) hsin of the Eden, 
aeame to be the only place of importan& nor  whioh waa duo important in Roman 
timer until we come to the Dee. .It is notaworthy that, at leaat in the time of tho 



Itinemrim of Antonine, the main line of communication with the far north, whether 
to& the east or weat end of the wall, wm by the eost of England. The fifth 
iter, which givea one route from London to Carlisle, p a e e  from the hsin of the 
Tees to that of the Eden by the route now followed by the North-E.etern Railway. 
330- the village which given name to the station a t  the h a d  of the valley on 
the eurt eide of the uplend part of the nilway, ocoopieij the aite of the Roman 
station of hvlrtrm on this route. The Roman station of Ver~erre, nesr the h d  of 
the valley on the weat aide of the Pannine chain, occupied the eite of the modern 
village of Brough, a little to the east of the northern branch of the North-Eastern 
line on thin eide. From Brough the Roman mad presed down the valley to Culisla 
T h m  WM one intermediate station, and it may be remarked that thii itation stood 
not exactly on the rite of the modern Penrith, the point on which one dsseende 
d i i t l y  in coming from Shap Fell, by the route by the London and North-Westam 
Railway and the high-road from L B D U W ~ ~ ,  but at the place where the rod from 
the north-east a r m s  the Eunont just befare regohing Penrith, namely,& Brn~haop 
Castle, whoee name probably preserves that of the Roman etation Bnnavum. 

There are two itinem giving routes from the north to Mancheater rod thenm 
routhwarda, and both of theae bmoh off from the route just epoked of. One of 
these (Iter 11.) t d e s  us from Carlisle to York, and then proceeds south-weat by 
Tadcaster, and cnwsea the Pennine chain a mcod time before reaching Mancheater. 
One intermedink, station, Cambodunum, is mentioned, aud this ia now g e n d y  
identified with Slack, which i now not even a hamlet, but a mere site about 
milea went by north in a direct line from the London and North-Wedtern ststion 
a t  Hnddenfield. The other route (I* X.) is a very obecure one, and wes made 
dl the more obecure by the incomhtenciee and various readings of the terte t h t  
-den, Horsley, Reynolds, and other Euglish antiquariee, had to deal with. A 
very plausible interpretation of thie route, baPed on the revised text of Parthey and 
Pinder, is given by Mr. W. Thompeon Watkin in vul. u v i i i  of the Adodogicd 
J O U ~  According to thie interpretation, Iter X. croslles S h p  Fell a little rn the 
erst of the north road from Kendal, and, after moaning the Eden valley, i continned 
by the Maiden Way referred to by b t t  in ' Guy Mannering ' (ch. xxiii.) in the 
directiop of the wall ; but this Visw wems to be only partially adopted by Mr. 
Haverfield in hb map of Roman Britaiu. Like Mr. Watkin, Mr. Haverfield a p p e ~  
to identify, though doubtfully, Coccium (an unimportant etatiou) with Wigan on hi 
map, but he doee not enter it in his liat; and Bremetannecum and Oakcum am 
idenued 'by both with Ribcheater and Overborough reepectively, the former now a 
mere village, though probably a considerable seaport in Roman times; the latter a 
site 2 or 3 miles muth of Kirkby Londale, about the place where the Lune enters 
Lancaahire, now repmented not even by a hamlet. Beyond this point Mr. Hsv.r- 
field looks upon the route of the iter M dubious, though eome Romnn r d  h 
m k e d  by him M following, the remainder of the route marked out by Mr. Watkin. 
But on this part of the route also there was no etation now of any imp- 
nnlees wo may regard the modern lead-mining town of Ahton as representing an 
ancient Roman lead-mining centre under the guardiamhip of a station (a mile or 
two to the north) at Whitley Castle, whieh ia identified by E. Wa&n nith 
Glanoventa, and hae bean identified by others with other etations. till interpret.- 
tiom of this iter agree in identifying Yancunium with Mancheeter, but there ia no 
evidence that Manchenter iteelf was rr place of any importance in Roman tima 
The Roman remains found there are scanty, and its aim in Romm times h.d no 
advantages. Merehas, fomtn, and uandy wantea eeom to have then rendered mu&- 
west Lanceshire of little value. The site seems to have been determined by the 
had rock of stone " which Leland rpeaka of on the banks of the Irwell, a good 
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foundation for a fort. The Irnell dorded power at an early date for millc, but 
i t  wee not till after 1720 that the vadys and rokkys " that obstrncted itm navie$- 
tion were removed, and the river made navigable to the city by means of weirs and 
l& 

In the -th-west of England, two inland toms  beaiden Bath have maintained 
more or lam importance rince Roman tiam. Them are Winchester and Dorcheeter, 
and along with t h e  may be mentioned Sdlebury, the modern repnteentative of 
Sorbiodmrum, though on a slightly diffarent dte. The natual feature& all very 
rimilar, to which these three towm owe their importance hare been already r& 
ferred to (me vol. ix. p p  80, 81). All the other stations of the itineraries in 
ronth-weatern England am identified with p h  now quite in~ignificrmt, unlem 
Homley's identi6artiun of Vindomum with Fmham be accepted; but one of them, 
Callem Atrehtum, now Sicheater, mart in Roman times have been a centre of 
v e q  oansidmble importance. Ite Roman remains oover an extent of 80 acres, 
and in RoMn times it WM a meeting-place of rods  from London, Ciremeater, 
Stdinbury (Old Suum), and Winchester. 

In Wales and Xonmonth and the adjoining oountisq three prinoipal routes are 
given in the. Itinerui-e a h g  the mnthern maritime traot to Camarthen, one 
&ng the d e m  maritime h a t  to the Gunway river, and one running from muth 
to north, cut of the Welch mountains, coooecting the 6mt mute with Wroxeter 
and Chester. The Roman ferry acroen the h e m  appem to have been about the 
place where the estuary begins to expand, in the neighburhood of the pressqt 
tunnel. The landing-pl.ce on the Eogliih side ia not definitely rracertained, but on 
the WsLh ride i t  m i t  have bsen about Portskewet, for the fimt station on that 
ride, Venta Silurum, a very important one, h been clearly identified with Caer 
Went, on a height immedktely above that village. From that rtation the muthem 
road running west appears to have touobed four umportr, all of whioh are aeaporta .t 
the present day, or have a repmmtstive immediately adjacent. The 6 n t  of tbae 
wlporte mr h Silurum, remains of whioh are found a t  k r l e m ,  on the U 1 ,  from 
which the atation took ite name, the maport on which, however, is no longer a t  
C~rleom, bnt a t  Newport, a short diitmm lower down. The other three seaports 
are Nidum (Neath), Lewuum (Loughor, or, in Welah spelling, Llwchwr), and 
W u n u m  (Cunurtbeo). In the north the road took a mom inland oourse, ite 
line king appuemtly de~ermined, not by the p o w  but by the forda Only two 
stationa wmt of Cheater are mentioned in the Itineraries, Varm (Bodfari) and 
Oonovium (the I' Conway station, placed by H d e y  a t  Caerhun). Probably this 
mad waa aftsrrrucb continued to Cornnrvon (Segontiacum), which i. mentioned in 
the Notitii but not in the Itinemriea or by Ptolemy. 

The n+ leading from the south to Wromta s t 4  at Caerleon, and 6mt 
followed the Uek valley. The intermediate stations on it are identified with Usk, 
Abergavenny, Kenchsrter (mrth-west of Hereford), and Leintwardine (omsing-place 
of the Teme in north-wmt of county of Hereford). Two of them have still a 
certain amount of at 1-t relative importance d u g  from their situation. Uuk, in 
Roman timw as now, waa the starting-point of a road, now a railway, ancending the 
valley of the mall stream that here joine the Usk river, and paseing by Yonmouth, 
Roee, and just north of the Fomt  of Dean to Qlouwter. Abergavenny stand8 a t  
a still better-marked node, the point of convergence of four valleys, the upper and 
lower Uek forming two of these (running respeclively north-weet and muth), h t  
followed by the railway to Merthyr Tydvil forming a third, and that by the Great 
Waetsan line to Hereford the fourth. The other two stations have been replamd by 
modern towns at a greater or leas distance from the ancient, their rites being now 
occupied only by insignificant villages. 
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& much with regard to the towns or more important strtions whioh did exbt 
in Roman times. I t  is in mme renpacta even more instructive to aneider shortly 
some of those which did not then erist. And from thin point of view them ir, 
perhaps, nothing more striking than the,wanty indications of Roman mttlement on 
the three greet rivers, the Themes, Severn, and Trent, above the limits resohed by 
sea-going ~esn9lk True i t  is that Roman atrtionq ee we have a l d y  seen, 
mentioned in the Itineraries a t  pointa far from the mouth on all these r ivm;  but d 
of them seem to have been mere crossing-plaoes, and, ex@ in the a s e  of W m e W ,  
there are no remainn to show that they were of any great importance. Ponta, on 
the Thsmes, whether at  Old Windsor or Staines, was merely the c d n g - p h  on 
the road to Silcheater. The name of the station, Ad Pontem, on the Foaw W.J. 
together with the distances mentioned in the fifth Itinerary, makes i t  extremely 
probsble that there must have been a station a t  a crossing-plaae of the Trent about 
Farndon, just above the inlands encloeed by the two arms of the tiver, on one of 
which now stands Newark. The station must have been on the right hnlt, M 
there k no mention or indication of any other crosdng of the Trent on the m y  to 
Linooln, and no trace of any Roman mad running north on the left bank of the 
river. There must, of courae, have been some population on that bank of the rivw, 
but that population e.eemn to have been very scanty. The abeenw of all traces of the 
atation a t  which the river wee here crossed seems to juntib the inference that them 
waa no mch popnlation on tbe left bank as to give to the etation any g m t  i m p o ~  
fence. At Wroxeter it  was different, but the djfference waa not dne fo any ddi- 
tionsl value given to the site by the navigation of the Severn, but to the faot that 
the station a t  this ford wee the point of convergence of roads from the south& 
(London), the north (Chester), and the south (Cserleon and the Severn entuary). 

Of course we have other evidenw of the existenoe of Romsn towns m d  wttla 
menfa than the faot of their being recorded by one or other ancien6 writer. There 
is the evidence of names and remains. There are, i t  is mid, 119 -chestere or asters, 
or some other form of the Roman cacltra, in Domeeday, and it is probably h i r  tb 
presume that a11 of these represent Roman towns. There are none bf theae, how- 
ever, in  the course of the Trent. The equivalents of the Roman stmta are more 
doubtful s i p s  of a Roman origin, but there is no name of this mot met with in 
sacending the river till we come to Stretton, near the mouth of the Dove (the 
valley containing Uttoxeter). On the Themes between Cirenaeater and London, the 
only name indicating a Roman origin is Dotchester, and the Roman remains found 
here confirm the indication. Possibly, eeeing that it  is not mentioned by m y  
ancient writer, the place is of late Roman origin. In  any case, its existence on the 
banks of the Thamas is no sign of extensive settlement on these banks, for i t  & 
wee only a cro~ing-place-from the vale of Aylesbury, north of the Chiltern hills, 
to that of the Ock, in Berkshire. There are severs1 "fordsn about this part of the 
river, and the name Shillingford, exactly at  the month of the Thame, would 
indicate that there was once a ford close to Dorchester. Roman remains have .bo 
been found at  Sinodun hill, on the o p p i t e  bank. 

Between Wroxeter and Glouceeter them is also only one -cestar-Worcestsr. 
Here, however, there are no Roman remains, though an old parchment, k d s n  
tells us, boasted that it  once had Roman walls. Probably i t  too wan of late &m.n 
origin, and if Prof. Thorold Rogers wan right in saying (I don't know on wbat 
authority, except perhaps on the presumption that Droitwich is the Salinm of 
the anonymous writer of Ravenna) that the Romans undoubtedly made u#r 
of the Worceatershire salt deposits, i t  is possible that the mlt was conveyed doan 
the Severn from Worcester. , . 

All these indications of Roman occupation on the banks of the threb g r d t  A m  
I 
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of England are, however, very ncanty, and the absence of athem would &am to 
juetify the ooncluaion that in Roman timer the valleys of thew rivera were very 
thinly peopled. In all probability they were still, for the most part, nnreclaimed 
mush and foreat. - - .  

If that WM so, that single fact implies that the conditions under which tow-, 
having practically osaeed to exist in England, arose again after four or five aenturiea 
of village life, were to a large extent different from thow under which they had 
been created by the Romans. During t h i  long interval, an interval as long M 
that between the Ware of the Roses and the present time, but of which our only 
record ie a story, and that imperfect, of warn between Anglee, Jutes or S a x o ~ , a n d  
British, between Saxons and Saxons or Angles, and between Englieh and Danss, 
the great work of reclaiming the land, making i t  fit for agricultural settlement, 
mnst have gone on inceamtly. Great numbem of the villagen to which continental 
invadere after the departure of theSRomane gave their names must have exis td in 
Roman times, but multituder of others must have received their names from thew 
wttlem through the original right of k t  occupation. And i t  is to be noted that 
when towns did come into being under thew ciroumstancee, they would grow ; they 
would ,not be created. Tbey would m m  in some way l o 4  convenience, and 
increase from villages to towns in proportion M they did ea On the other hand, 
the Roman towns or more important stations on the great roadn appear to have 
bsen ertsblished merely with reference to military and administrative convenienoe, 
m d  without sny epecial regard to the trade requiremente of the dietricte in which 
they were situated. Some of the more important  tow^, such M London, Lincoln, 
York, Winchester, Bath, Gloucenter, and othera, had their sites determined by 
natural conditions which have made themrelves good thronghont the hirtory of 
this Mend. Theae were rlmoet of necessity fixed points in any network of roads 
constrncted for military purposea But between such points the roadn were laid 
with as mnch directness M the state of the country permitted, and no deviationr 
eaem to have been made, even for the mke of peesing. through important mining 
districts. Though pigs of lead with Roman inscriptione, dated in the sixth year 
aftar the invasion of Claudins, have been found in or near the Mendip hills, showing 
that the lead-mim here were worked from the very beginning of the Roman ocou- 
ption, the Fowe Way ie laid m as to run to the eest of those hills, the miner in 
which were served by a mere vicinal r o d .  So also, if Ariwnium in the thirteenth 
Jter is rightly identified with Row, the diitance to Gloucester given in the Itin* 
mries does not admit of any deviation into the mining district of the Forest of Dean, 
the produce of which must also have been carried along vicinal roade, or podbly on 
pack-animals by mere tracks. 

A few important plaottn having thus determined the d i c t i o n  of the main rodr ,  
the intermediate stations-which became, in eome m e n  a t  l e ~ t ,  the nuclei of con- 
sidemble Itowns-had their sites necedsarily determined by the dimtion of the 
1-44 and only in a scdondary degree by local circum~tancea, and these determining 
local drcumrtanaes were q s r d e d  rather from the military and administrative than 
the commercial point of view. Henoe it  is that, while many of the more important 
Roman towns hare their modern reprewntativer on the name site or a site immb 
diately adjoining, many others have utterly dimppeered, or have given place only 
to insignificant villagea 

Nevertheless, there may have been reasons in certain casea why new towns 
should grow up under new conditions on or near the siten of some of these inter- 
mediate stations. Thie is notably the case with ford towns or stations. The 
poaition of intermediate Roman etatione on rivers seems to have been determined 
rather with reference to the convenience of crossing the river by f o r b  or bridges 
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wrought by the application of colrl to the prodwtion of rtsam-power, wbioh hm 
been the greatant town-forming influence in England, them modificetiona had their 
deot  in the rbe and fall OF towns. But tomb oncein exiatenae, make a struggle 
for life. If condition8 are ohanged, effork are made by the inhabitants to adapt 
t h  to the new conditionr, and towns ~acordingly may have owed their origin to 
oonditiom that have long dnce ceued to arirt. In many oms, too, thsw con- 
dition~ may not hare been at the Bnt rtriotly geogrsphid, and even when they 
we geographiod, the goopaphial advantage may often resm very alight in can-' 
ridemtion of the importance of the (om When the population and industry of 
m e  dirtriot r e q h  a town mmewhwe as a centre of exchange, perhaps an 
impartant antre of exch.nge, a very trilling oircumstance may determine the 
exact rite on whioh that oentre grows up. 

The k t   tow^ that are likely to grow up of themeelver are centma of trade. 
Them, of courrq are preceded by aesta of government; but ruoh mwm are frequently 
on dtea chosen mom or leu arbitruily, and the nature of the nib may have little 
to do with their growth. With a geographical object in view mrdingly, osntrer 
of trde may be 6mt conridered, and, with reference to their growth, navigable 
dvem must be a prime conridsrstion at a time when internal wmmunicationa of 
another kind are imperfeotly developed. At the prercmt day their importace in 
thin respect k obviour enol~gb in new oountrisr, though we in Engknd are apt to 
k g a t  it, an08 railwage have rn completely put internal waterwayr into the 
baokground. 

But, in the c u e  of old Englbh town#, the inquiry m to the influence of navigable 
rivm on their o&in ia often m d d  difecult by OW ig~orurce m to the condition of 
riven a t  the time when the toma .row. We know that in mme m river8 were 
wigable in former times that us not navigable now, and, again, that rivers are 
now in mme c a m  navigable to a greater extent than they were formerly. Acte 
have been puved a t  different timm for the making now of one river, now of 
mother, navigsble up to a certain point, but t h m  Aotr do not prove that thsw 
rim ware not at mme eulier date navigable to an sven higher point. We are 
bld, for example, by Gough, in hie edition of ' Oamden'r Britaunia' (1789), that 
the Tmnt had ktsly bean m d e  navigable to Newark ; but we h o w  from Domes- 
&y th.t thin river wm then navigable at leut  M high m Nottingham. C)ough'r 
atatemat, moreover, murt m a n  that tbe Trent WM then made navigable for larger 
d t  to Newuk, for Arthur Young, writing n little eulier (1770), rtatea that link 
were brought to Budem &om the Thamea &rt to Hnll, and then to Burton. 
Probably a d m h  meaning ia to be attached to being I' made navigable " in other 
a M 8  dro. 

Prof. Thorold Bogen, in the coune of hir quuter of a century of maamhm 
into the himtory of prim from the fourbenth century down- oolleoted r good 
d d  of information aa to the nre of watsrwaya in wrly times; and he inlorma ur 
that in the fourteenth oentury the Thames, the Severn, the Lower Avon, the 
ambridgeahire O w ,  the Humber, the Itohen, the Twt, the Stonr (which Stour 
be referr to he doen not cay), the Wye, and many other riven, were navigable and 
mvig.bd.* 

The Thamea, however, war not navigated to rn high a point M it wan mbm- 
qwtly .  In the fourteenth and fifteenth mturieu, and even aa late M lU1, Prof. 
Bogem nya in a later volume,t Henley WM apparently the limit of navigation. 

' Agrionlhuo and Prioer,' vol. i. p. 663. I hare rubtitoted Lower Avon for "the 
01ue on whioh Brirtol was built" 

t VoL v i  p. 758. 



AfterwPrde for about 70 or 80 years i t  wee Burnt, a hamlet about 14 mile fm 
Dorchester, and there Prof. Rogern tells us he wuld still, in 1877, dincover, from f m  
or five a t e  cut deep through the ground between the water and the high-msd, 
where the pier must have been. Subsequently, either through improvement0 in 
the river itself or by the building of bug- that could pane the shdlowe, the d- 
w o n  wee continued to Oxford, and even beyond it, for, though this ie the limit of 
water-oarriage in the instances that fell under Prof. Rogers's eye, Yarranton, in 
'England's Improvement by Land and &a' (1677). spsah of Lechlade, the 
limit of barge navigation, ae at  the head of the mvigable watere of the T h a m a  in 
hin day. 

In  the case of the Severn, Prof. Rogers g i v ~  an inetame from the year 1874 of 
the carriage by water of 19 fothcr of lead, fimt from Worcester down to Bh* 
then up the Wye to Monmouth, its ultimate destination being S t  Brirvd's- No 
doubt this lead wee originally from Wirkewortb, for centuries the principd 1 4  
market in England, and in that cane i t  may have been previously carried down the 
hvern  from some higher poilit than Wornester, though this city, whioh is atill the 
limit of navigation for the larger river-boats, wee no doubt a more important * 
centre than any town on the river higher up. At any rate, them L no 

believe that thin wae then the highest navigrble point on the river. Y a ~ t ~  
mentions Welshpool as at the head of navigation in his b y ,  whioh i t  continued 
bs for more than a century later, and he pointe out the importanoe of the m w  
tion of this river for the conveyance of ths usow iron" of the Foreat of to 
the forges of Wornestershire, Shrophire, SMordehire, Warwickshire, and Oherhire, 
counties, he soya, in which " there never will be any want of pit-coals to work and 
manufacture the iron when onos m d e  into beran At the aeme date the W Y ~  
navigable to Hereford, but the Woraestemhire fitour ma not navigabla The 
making of it  navigable WM one of Yarranton's own abortive projeota 

Of the relative importanca of towns in past centuries we have only doubbu 
indication#. Estimates of the population hbve b n  made on the bade of the 
subsidy roll of 1877, these estimates assigning to London a population of about 
86,000, to Pork one of nearly 11,000, to Brietol one of 9600, to Plymouth a d  
C0~0ntry each about 2760, to Nomioh nearly 6000, and to Lincoln a little m a  
than 6000. Only three, Salisbury, Lynn, and Colcheater, are credited with popn- 
lation of between 4000 and 5000. Eight. namely, Beverley, Newcastl~n-Tyn* 
Centerbury, Bury St. Edmunds, Oxford, Gloucester. Leioester, and Shrewburp am 
estimated to have had between 8000 and 4000, end the remmining towns with mom 
than 2000 inhabitante are eleven in number, namely, Yarrnouth, Hereford, Sly, 
Cambridge, Exeter, Worcester, Kingston-upon-Hull, Ipwich, Northampton, Not- 
tingham, and Winchester. Twelve other towns are mentioned in the list. Them 

Newark, Wells, Ludlow, &uthampton, Derby, Lichfield, Chiohester, h t o n ,  
hrliele, Rocheator, Bath, and l)srtmoutb, the latter three of which are estimated to 
have had lese than 1000 inhabibnte.. 

This list deeerves a little consideration. I t  includes in all forty-two towns, of 
which nineteen were eeaportr, and a t  leaet fourteen were river-portkseveatasn, 
if we may include among the latter Shrewsbury, Hereford, and Winchester. 
(According to Prof. Thorold Rogers, the Itahen was navigable at  this time.) 

Among seeporte, the high place belonging to Bristol is very noticeable. It is 
the port of a region which hae always been .one of the richest, ~ g d o u l t d l y ,  in  
England, and one to which pnplrlntinn had been aleo attrooted a t  a verp e u l y  

Thew estimater ere all from Yaophenon's 'Annals of Cornmeroe,' vol. i. p. 588, 
bat the exaot flgawe of Yaopherson'a hit are converted inin round nnrnberr. 
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data by the working of the lesd-mines of the Mendip. But ib great importance. 
M probably to be referred to i k  foreign commer~~-above all, its commerce with 
Ioalmd and the north generally, which dates from the century to which the lint 
belanegthat in which Uved the first William Canyngea, who began the re- 
building of the chumh of St. Mary Redcliffe. It WM not a Roman town. In 
&man timeo, no doubt, Beth served all the purpoeea of a seaport for this region ; 
d from this liat it would appear that M BBrirtol rom Bath ddined. But if we 
mamnt in this way for the importance of Bristol, it ia surprieing to find South- 
unpton and %n both #, low in the liat. Both of these were likewine important 
for their foreign commerce at this date, and another sseeaament list twenty yeers 
later gives a very different relative poeition to thew seaports among English towns, 
although it dogs not afford the means of eetimating the popubtion. In thin latar 
113 of 1397 we only get the amounts for which dierent towns were ~rsaessed, but 
in it we find that Boston and Southsmpton ranked respectively M fourth and 
tenth, instead of thirty-eighth and thirty-fourth, M in the list of 1377. Boston 
in tbM list is anaeaed at B O O ,  Southampton a t  E113h ; against EsOO for BrietoL* 
About a century later, in the reign of Henry VII., Southampton, if we may judge 
by the amount of oustoms dues levied, had about the epme relative importance as 
it'now has unong the ports of the south-wt of England-ranking next after 
L o n h ,  and separated by a long interval from the third in this rerpect, whioh 
nss then Boston. Bristol then had the fourth place, coming next after Newcret1e.t 

Plymouth, notwithstanding the excellence of ite natural harbour, was a place 
of comparatively recent growth in 1377. It is described by Leland M having 
been, in Henry 11:s t i m ~ h o u t  two hundred yearn before-a mean thing 
inhabited by h h e m  

The position of Norwich, which comes next among the -ports, a t  the end 
of a waterway leading fPr into the interior of one of the riohest corn counties of 
the kingdom, fully ncwunts for the important position that that town h~ always 
managed to reMn. Lynn and Cambridge, on the On- show the importance. of the 
navigation of that r i v e r 4  ciraumtance which in all probability led to the locating 
of the gmt fau of the esstern countiea, the Stourbridge fair, which WM largely 
frequented even down to the latter part of the eighteenth century, cloee by 
Cambridge. 

Hull a t  thia time WM less than a hundred years old, but had a l d y  com- 
pletely displaced its predecessor Hedon, whioh does not appear either in the list of 
1877 or that of 1397. In Leland's time the harbour of Hedon had almost com- 
pletely d t ed  up, and though formerly the town had been nearly imulsted by the 
subdivirions of the inlet from the Hurnber on which it stood, it wan in his time 
approached by three bridges. 

Nottingham is mentioned M a river-port, though the town itoelf is separated 
from the river by a mile or two of alluvial meadow-land, probably regarded M too 
valuable for sheep and aattle to be turned into sites for houeen, espeoially since 
much better building land wm to be got on the ndjoining Bunter pebble-beds, under 
the protection of the oastle crowning the chief height, In Domeedsy it is men- 
tioned M &ng the watern of Trent and the road to York, and that the wstern 

* Cnnningham,'Qmth of English Induetry and Cornmeme: Eerly and Middle 
Ager,' p 843- 

- 

f Tbe total amount of ouetoms dues levied dnring the reign of Henry VII. at 
London was 2444,660: at Southampton, 2170,200; st Boston, 257,600; at Newcsetle, 
245,800; at Brirtol, E30,800 (Bohsns, ' Englische Hnndelspolitik gegen Ende den 
Mittelslten,' ii. pp. 37-45). 
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of ' h a t  are regarded as nsvigable watern is shown by the fact that a fins ia 
imposed on any who should hinder the p m g e  of ehipa Whether the road ta 
York is anything elm than the Trent ikelf is not clear, but a t  a later time, a t  any 
rate, Nottingham derived additional importance trom the fact thrrt this wan the 
oroming-plsce of the main d from muth to north. 

The t o m  in the liat of 1377 that were neither seaports nor river-ports are- 
Coventry, Salirbnry, Bury St. Edmundr, Oxford, Ludlow, Lioh field, and Chiohester, 
beeidea the doubtful onea of Shrewsbury, Hersford, and Winchester. To them the 
lirt of 1997 adds Abingdon a d  Grantham, h i d e r  the mports  of Sandwich and 
Souborough among the towns paying an ammsment equal to that paid by Cantar- 
buy, Chicheater, Leicesbr, and a number of others. 

Among thew Hereford, Ludlow, and Lichfield owed such importance ar they 
poese~ed to their position in well-watered fertile plains or hollows a t  river- 
orominpi Of Salirbury, S h m b u r y ,  and Chicheater nothing more need be add. 
About the time to which theee lists refer Coventry wre just beginning to be 
known as a manufacturing town. There in IIO geographical reason to be assigned 
for Coventry becoming either a msnufacturing town or a aentre of t rde.  I t  not 
only stan& on no navigable river, but it  is out of the route of the Foam Way, 
which may be considered es giving mme of its importanae to Leioesbr, the 
nearest of ib considerable neighboun. But its wealth and industry are amply 
accounted for by i k  special privileges. A wealthy monwtery waa founded hem 
by Leofriok, Earl of Meffiia, in the reign of Edward the Confewor. Early in the 
thirteenth century (in the aecond year of Henry III.), the charter for a fair wrrs 
granted to it. Under Edward 111. the original privileges of the monretery were 
confirmed and extended, no doubt through the influence of Queen Iaabella, who 
posseneed some land adjoining the monastery and afterwards surrounded by the 
walls of the town. The privileges conferred by Edward included exemption from 
several taxed for all lauds assigned to the monastery, and them privileges, together 
with the wealth of the monastery ibelf, would serve to attract a considerable 
population. To so great an extent did the town depend on the monastery that, 
whereas a t  the time of the dissolution of the rnonesteries the population waa mid 
to have amounted to 15,000, in the third year of Edward VI. it  had sunk to 
about 3000. On the other side of England Bury owed its importance to similar 
circumstances, though here additional consequence may have been given to i t  es 
a trading centre if i t  waa then, as it  is now, a t  the head of the navigation of the 
Lark. If so, the Lark again required to be made navigable about 1730, when an 
Act WM paseed for the purpose. 

Oxford and Abingdon both owed their rise to the same cause, namely, the fact 
of their standing at  crossing-places (fords) of the Thames. In the first of them 
that is indicated by the name, but Oxford already at this time waa, of course, a 
pleoe of note and wealth as a seat of learning. At tlie date to which the list now 
under consideration refers, Abingdon wss nothing bat a ford-town (with a very 
o~eelthy abbey adjoining, however). Tbere were two fords at  or near the town, 
the Borough ford and Culham ford, both somewhat dmgerons; and the town 
had rivals a t  other fords lower down-me, as we have already seen, a t  Doroheatcr 
(Shillingford), and another a t  Wallingford, this lest, a t  a somewhat earlier date, 
the moat important of all. But, nays Carnden, "About the time of the dreadful 
plague which followed the conjunction of Saturn and Mars in Capricorn, and raged 
all over Europe, A.D. 1348, so many persona died here, that from being a populous 
town, and having twelve churches, it hse now but one or two." "The iuhabitsnts, 
indeed," he adds, "refer thk  deajrtion to the bridges built a t  Abingdon and 
Dorches!er, over which the road was turned." 
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The importance of Orantham in the fourteenth century may be conneoted with 
that of the maport of Bwton. As Lincoln would be the inland centre in communi- 
aation with that port for the northern distriots, so Orantham would be. the anme 
for the m i d l d  and muthern districts of the interior. The town lies on post-gleoial 
gravel and m d ,  in a alight bnt well-marked hollow a t  the oonvergence of ernall 
valleys between middle and upper Lisa muds and olaya and marletone rockbede 
with ironstone. Whether the ironstone nss a l d y  worked in 1397 I cannot my. 

Among the more noteworthy omimionr in them lists are Oheater, Liverpool, 
Manohestsr, Leeds, Halifax, Wakefield, Shefield, and Birmingham. The omission 
of Cheater is fully accounted for by the fact that the whole oounty WM excluded 
from the ossemrnenta se being under a mpra te  juridiction. Most of the other 
towns were more or lers noted for their manufaoturee of one kind or another, if not 
in the century of which we are now speaking, in that whioh followed, but i t  WM 

long before manufacturing towns in England, merely se euoh, beaame populom 
placa~~, Shde ld ,  we know from Chaumr, wse already noted for i t s  cutlery in the 
taurtcenth century. I t  h~ continned to be so ever since, yet in 1616 i t  had a 
population of only 2200.0 Leeda, Halifax, and Wakefield became noted ee aests 
of the woollen induotry in the fifteenth century. According to Andereon,t the 
industry had migrated from the southern and emtern counties to the valleys of 
Yorkshire on acaount of the abundance of water, &el, and cheap provieiona No 
doubt, the vioinity of the eupplien of the e x d l e n t  Lincolnshire wool, whioh (in 
i b  much improved condition)is still eo valuable a commodity in the manufacturing 
towns of Yorkshire, would elm be an important cimumrt.nae in fsoouring thew seats 
of the industry. But theoe places grew but slowly in population. Thla wsa largely 
be-use the induatriea r e f e d  tu belonged to districts rather than to towns, 
spinning mpeoielly being oarried on to a large extent as a byaemployment on 
farms. Rapid concentration in towns was brought about in most craes only when 
machinery worked by nhrn-power -me to be employed in factories, though two 
or three inland towns so placed BE to be the natural centres OF trade for populous 
districts, while a t  the mme time carrying on manufactures of their own, grew with 
exceptions1 rapidity. 

At the 5mt cenam there were only three inland towns in England, Mancheater, 
Leeds, and Birmingham, with a population of more than 60,000, and all these 
belonged to this clans. Manchester then had a population of about 89,000 ; $ that 
of Birmingham, 73,700; and that uf Leeds, 52,200. 

Accordiog to Prof. Leone Levi,O Manchester was known for its textile manu- 
factures as far back IM 1328, when a number of Flemish weavere settled there. I t r  
site makes it  the almost inevitsble foctw of all the roads leading across the Pennine 
chain to the south-eaat of Lanceshire, as well as of others leading across detached 
parts of that chain. One road proceeds north-west to Bolton, and there forks eo as 

pass round an elevated patch capped by millstone grits, one branch going by 
Chorley to Preston, the other going to Blackburu A more northerly r o d  proceedr 
by Bury to Accrington between two similar outlien of the Pennine chain. Another 
runs north by east to Rochdale, then crosses the waterparting between the Hooh 
end the Calder to the east of all these outliers, following the route of the railway 
to Todmorden and Halifax. Another goes north-east to Oldhsm, then east to 

* Hnnter's 'Hallamshire,' now edit. by tbe Rev. A. Qatty (1869), p. 1.18. In 1736 
the total asoerlained population wsr only 10,121 (ibid). 

t ' History of Commerce,' vol. i p. 526. 
f Iuoluding Salford. 
5 'History of Brit. Commeme,' p. 5. 
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Saddleworth, and then by a ohort and rharp .scent and desoent paws a c m  the 
millstone grit of Clowea Moer from the valley of the Etherow to that of the Colne 
with Hudderefield, the London and North-Weatem railway crowing this waterparting 
by nearly the same route in Stanedge tunnel, 3 miles long. Another rord from 
Oldham croeses Clowea Moss with gentler dopes, though with more windings, more 
to the north-erst, following nearly the route of the old Roman road by Slack ta 
York Fartwards from Manchester a road runs by Ashton and Stslybridge to 
Penintone, where i t  forks for Sheffield and Barnsley ; and, finally, there are d s  
south-e~et leading to the valleys of the Dove and Wye in Derbyshire, aa well an one 
sorow the high ground between them valleys, following somewhat the old Eloman 
route to the &cient M well as modernlead-mining centre of WirkswortbL A town 
no situated could not fail to become a centre of trade once population had grown up  
in the valleys to which these r d s  l e d ,  but the development of industriee on the 
erst aide of the Pennine chain wan one of the conditions required for the full growth 
of Mancheater. These h t s  help to explain the development of Mancheater, such 
M i t  wan, even before the rapid growth of ita manufactures, oomequent on the 
inventions first applied to the cotton industry. A mrvey of Mancheater and Salford 
made in 1773 and 1774 enablea ns  to estimate the effeot which them inventions 
had on the population of this centre between that date and the ceaeue of 1801. 
The earlier date is a few yearn subsequent to the introduction of the spinning-jenny 
(invented 1764, patented 1770) and previous to that of the mule (patented 1779). 
I n  1789 the h t  cotton-mill worked by steam waa net in operation in Manchester. 
In 1 7 7 3 4  tho population ascertained for the two t o w d i p  wan 27,200; t in  1801 
d m w t  exactly 84,000 (being about 94 per oent. of the total population of tho 
municipalities). But even since them inventions it  is more an a buslnea than aa a 
manufacturing town that Manchester haa wntinued to grow. The spinning-jenny 
and the mule were both to a large extent, per* chiefly, employed in country 
dirtricts, and, an h well known, i t  ia rather in the towns round about h c h a t e r  
than in Manchester iteelf that the cotton industry L now, and hPe long been, carried 
on by atesm-machinery. 

With regard to Liverpool, which, like Mancbester, in anmeptioned in the lists 
of 1377 and 1397, and which, aa in well known, wan an unimportant p h e  even in 
the early part of the seventeenth century, all that need be said is that ita growth M 

a -port waa retarded by the same ciroumehncee that kept back the growth of 
%cheater, on which ita trade haa always in a large meaaure depeqded. 

On the eeet side of the Pennine chain, Lee& haa a position somewhat analogou 
to that of hIenche.star on the west side, only the convergence, owing to the gmster 
extent of open plain on this side, is less marked. On the west side, Manohester is 
the only point of convergence in or near the border of the more open part of the 
plain. On the eest side, in addition to Leeds, such a sitnation in occupied by 
Sheffield, and in a less degree by Wakefield and Bameley. I t  is probably, t h e r e  
fore+ to be ascribed, a t  l w t  in part, to thin cimumetanoe that Leeda has not grown 
so rapidly aa Mancheeter, either before or since the beginning of the present century. 
In 1801, Sheffield wan the only town beeides Leeds with a population exceeding 10,000 
in the Weat Riding of Yorkshire. Ita population then amounted to 31,314 ; but this 
population does not corneapond to that of the present municipal and county borough, 
which ocoupies an oxteneive area stretching 11 or 12 miles from north-t to south- 
weat, nearly aa large M the former pariah of Sheffield, which in 1801 n u m b e d  
45,766 inhabitants. Though no other town in this district then hed a population 

I have mentioned only snch road exlted before the c l m  of Lut oent~ry. 
t Wheeler's ' ~ncber ta r :  p. 249. 
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exceeding 10,000, there were some populous parilea, but most of them of great 
extent. Wakefield perish, with an area of 9311 acreq had 16,600 inhabitants, 
the borough (township) 8131 Inhabitants. The only other township with more than 
BOO0 inhabitante wan Halifax (8886); but the pariah of Halifax, whioh embraced 
all the Calder valley above the confluence of the Colne, extending westwards to 
the frontier of Lancashire, comprising an area about nine times M great as that 
of the premnt borough, had a population of 63,000. 

Birmingham, the last of the three inland towns M having had more than 
50,000 inhabitants a t  the first census, belongs to the region already referred to M 

having early attaioed celebrity for the working of iron. In  Domesday i t  had only 
nine heads of families. Probably the district then wra almost entirely foreat, the 
part of the county to which i t  belongs having been, even in Camden's time, 
designated the Woodland, as distinguished from the Feldon or Fieldland south- 
east of the Avon. But in Leland's tirne it WM dready noted for the large number 
of its smiths. Yet the site occupied by it  has neither coal nor iron, both of these 
materials having been got by the smiths, even in Leland'r time, out of Stafford- 
ahire-in the close vicinity of Birmingham, however. The growth of the town may 
,have been favoured by its position at  a point almost equidistant between the 
navigsble waters of the Trent, Sevcrn, and Avon. I t  grew rapidly in the eighteenth 
century, in the latter part of which it  had the advantage of canal communication 
with the coal-pib of Wedneebury, and with the Stafford and Worcester, ultimately 
also with the Trent and Mersey canal. Gough (Camden's editor) telb ua that 
between 1741 and the time when he wrote (about 1789), i t  added 26,000 to its 
population. 

One other inland manufacturing town is worthy of notice, not on acoount of its 
size, but on account of the persistence with which it  has managed, in spite of all 
economic changes, to maintain its fame in connection with mme branch or branches 
.of the woollen indmt y for more than five hundred years. The town I mean is Kendnl, 
situated in a beautiful but aomewhnt isobted valley a t  the south end of a lozenge- 
nhaped patch of fertile alluvium. The fertility of its valley has always favoured the 
production of abundance of provisions, while the comparative isolation hen kept 
them cheap, and this, uo doubt, is one great cause that haa promoted its manu- 
facturing industry. The fact of ita being a very plentiful and cheap place is noted 
by Arthur Young in 1750, and is amply borne out by the prices he gives ( h t  
stubble geese, l a .  4cl. each ; bread, that is, oatmeal cakes called clapbread, Id. per 
pound; cheeae, 3:d. per pound ; beef, 23d. and 3d. per pound; trout often Id. 
per pound, etc.). Flemish woollen weavers settled here in the reign of Edward 111.. 
and ite early manufactures, which have been rendered by Shakespeare and Scott 
familii  M a houeehold word, ere celebrated both by Loland and Camden, the latter 
mentioning that they were sent all over England. Though the valley is some 
what isolated, yet it  lies on the south side of the high fell which separates the 
valley of tbe Eden from the rest of England, so that it b in easy communication 
,with the south ; and Young mentions that in hie day all the Kendal manufactws 
were sent to London by land carriage, which, he says, WM the longest stage for broad- 
wheel waggone in England. Among the manufactures of Young'u time it  is 
intereating to find mention made of "Kendal cottons," in the sense in which the 
)term was used io the sixteenth century,' M the name of a fabric made of coaree 
local woo1.t The \vwllen goocls which it still produces are chiefly heavy fabrics, 

When " M~nchester coltons " und " \Velsl~ cottons " of the snme kind were a h  
. c-elebratcd. 

t ' Tour in tho h'orthern Counties,' vol. iv. pp. 131-136. 
No. V.-KOVENBER, 1897.1 2 n 
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such as railway ruge. In 1801 the population of the town wes nearly 7000, more 
than that of the Yorkshire Bradford. Of ooum it haa not been able to vie i u -  
growth dnce that date with the towns on the aoal6elds, but it  is still prosperous, 
its population showing an increase a t  every recent censua. In  1891 it  amounted to 
14,400. 

ON THE DISTRIBUTION OF EARTHQUAKES IN JAPAN DURING 
THE YEARS 1885-1892.' 

By OHhRLES DAVISON, So.D., F.G.S. - 
HAL* a century ago, the foundations of Seismology as a science were laid by Mallet, 
when hie celebrated paper on the Dynamics of Earthquakee " wan read before the 
Royal Irish A d e m y .  Since that time many attempts have been made to repre- 
sent graphically the distribution of earthquakes over the surface of the globe. One 
of the most successful, though not the earliest, of these eeiamic m a p  wan that pre- 
pared by Mallet himself, and published in a reduced form in the 'British Amooia- 
tion Report ' for 1868. AE the methods on which this map was constructed have 
been followed more or less closely in other and more recent maps of special districts, 
i t  may be fairly taken as a type of its class. 

The chief principles adopted by Mallet were, that the are8 disturbed by each 
earthquake should be laid down on the map and colourcd, and that the darknenn 
of the tint covering the area should be roughly proportional to the intensity of the 
shock. As far as poeeible, he divided all earthquakes into three claaeep, the firat 
consisting of great earthquakes, like that of Lisbon; the mwnd of mean earth- 
quakes, like those which are of not uncommon occurrence in Italy and a t  the e a ~ t  
end of the Mediterranean ; and the third of minor earthquakes, which take place 
almost daily in every quarter of the globe. The intensities of the tints represent- 
ing an earthquake of each clam were made proportional to the numbers 9,3, and 1 ; 
and a eingle wash of the proper tint wan laid down over the disturbed area in every 
w e .  Sometimes the known data were insufficient to determine the boundaries of 
these areas, and their radii for the different clnsees were then assumed to be 540, 
180, and 60 geographical miles respectively. The most deeply tinted arean mark 
the regions where either the number or intensity or both of sutxeesive earth- 
quakes was the greatest, but whether the darker tinting is due to frequency or 
intensity can only be determined by reference to the great catalogue on whicli 
Mallet founded his map. 

The coloured areas exiet principally in the form of bands of great but variable 
width, generally following the lines of elevation which bound the great ma11 
basins. As these are frequeutly the lines of mountain chains, and these again of 
volcanic vents, the seismic bands so far follow those in which active or recently 
active volcanoes are prevalent. The areas of minimum disturbance, according to 
Mallet, are the central dist~icts of '' great oceanic or terr-oceanic basins or saucers, 
and the greater islands existing in shallow seas." 

Valuable ae are the results thus deduoed from Mallet's map, it is subject to 
one very important defect: i t  furnishes no information as to the erect aeat of 
disturbance in any case. For instance, corresponding to the great Lisbon earth. 
quake of 1755, nearly all Europe would receive a wesh of colour. The tinting at  
some point of the map might conceivably be fairly dark, and yet few, perhap no, 
earthquakes may have originated within many miles. 

* Mnp, p. 564. 
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Thus, while Mallet's map is the result of enormous labour and greet m e ,  and 
am, indeed, the only kind possible in hi8 time, it is clearly the product of an 
incipient aoience. Bs our knowledge extende, our inquiries inevitably become 
more detailed in their charaoter ; and M our messurementa beaome more relined 
and our seismic catalogues more complete, so out maps will become more elaborate. 

DlllTBlCT 178 TEE PROVINOE6 O F  MINO A S D  OWARI. 

I believe that all eeismologista are now agreed that the general sei~mic maps 
of the future should indicate, not disturbed areas, but epicentrw or centrm of 
dlbturbance. There am few countries in which such a method of mapping ie a t  
preeent possible, but far in  advance of all others in thii  respect stands the empire 
of Jnpnn. While destructive enrthquakea are unfortunately anything but rare in 

2 ~ 2  
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that country, it  is, on the other hand, favoured by the occurrence of almost in- 
numerable minor shooks, more than eight thousand having been recorded and 
mapped during the eight y e m  1886-1892. For the admirable org.nhtion which 
has been created for their ~ t a d y ,  we are very largely indebted to our oountryman, 
Raf. Milne ; and one of his last acts before leaving Japan was to publish hie 
grest catalogue of Japanese earthquaker during the eight years just mentioned.. 
Some idea of the value of this catalogue, and of the immense labour involved in 
its preparation, will be evident from the statement that, though i t  contains more 
thsn eight thousand entries, i t  yet givw, with comparatively few exceptions, the 
epooh of every earthquake, tbe dimensions of the disturbed aree, the approximate 
S t h  of ita boundary, and the position of its centre. 

For the oonstruction of eeismic maps, the last is the most importsnt element. 
The msp of the whole country is divided by lines drawn north-and-south and arsb 
and-west into a network of more than two thousand rectangles, the sides of which 
are respectively one-sixth of a degree of latitude and longitude in length. These 
rectangles are numbered consecutively, and for each earthquake is given the 
number of that one in which ik centre 1iw.t 

To the large key-map" which illustrates the catalogues,Prof. Milne hasadded 
a reduced copy of it, showing the ditribution of earthquake centres in Japan. In 
tnis the positions of the centres are indicated by emall dots, but in two of the 
fiftean seismio districts into which the country is divided, the shocks were so 
numeroue that the boundaries are represented as straight lines beyond the proper 
limits, as there would not otherwise have been room to insert all the dob. In one 
district, especially that to which the great earthquake of 1891 belongs, the dote are 
di6tributed uniformly over an ares more than two degrees from north to south,aod 
nearly two degree8 from east to west, whereas the majority of the earthquakes 
originated near the centre of the ditrict. Prof. Milne's map thus indicates the. 
regions of greatest seismic frequency; but, ae i t  does not shorn the details of the 
distribution very clearly, i t  seemed to me that a nomewhat different method of 
representation might be employed with advantage. 

This method consists, briefly, in drawing curves through the centres of all 
rectangles in which the same number or earthquake centres(or epicentres) l ia  The 
curver m obtained are thus analogous to contour-lines. When they nre grouped 
closely together, they imply a rapid change in seismic frequency; when they & 
far apart, they indicate a near approach to uniformity of disuibution. 

In practice the application of the method ir not quite m simple. The number 
of epicentree in  adjacent rectangles does not vary oontinuouely. For instance, if 
we wished to draw what we may call the frequency+urve 10, we should find oom- 
paratively few rectangles which contain exactly this number of epicentrea. But in 
two adjacent rectangles there might be eight and twelve epicentres respectively, 
and in this case the curve would be drawn so as to bisect the line joining the 
centres of the rectangles. Or there might be nine epicentres in one acd thirteen 
in the other, and then tbe line joining the centres of the rectangles would be 
divided into four equal parts, and the frequency-curve would be drawn through the 
point of division nearest the centre of the rectangle contaioing nine epicentrea 

In drawing isobaric and other lines, a similar method is of course adopted, but 
the interpretation of the frequcncp-curves is less simple than in these cases. I t  

* ' h Catalogue of 8331 Earthqualrea recorrled in Japan between 1885 and 1892,' 
ccdbmnlqicnt Journal, vol. iv. (1895), pp. i.-rxi., 1-507. 

t Bometimes tLo centre in stated as lying bttaeen two adjaceut reotangles. In  nu3h 
cnsoa I have allotted one-hall tu ench rectc~ngle. 
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may be stated as followm: Let any point of the frequency-curve 10 be imagined 
as the centre of a rectangle whoee sidee run northand-sonth and emtad-weut, and 
are respectively one-aixth of a degree of latitude and longitude in length; then the 
number of epioentres within such a rectangle will be a t  the rate of ten during the 
epoch considered. 

One or two defects, not so much in the method as in its epplication, should be 
referred to. If i t  ehould happen that the epicentree are not distributed uniformly 
betwean the centres of two adjacent rectmgles, some error must arise from the 
easumption that they may be regarded M colleotad at  the centres of the correspond- 
ing rectanglw. But in the present cam, M the area of the reatanglee is no small 
compsred with that of the whole country, the error our never be of much conse- 
quence, except perhap in minute detaib. For even in the extreme cane in which 
all the epicentree rue grouped c l w  to one aide of the rectangle, their distance from 
its centre most be leas than one-twelfth of a degree, and thus the error in the 
podtion of any curve drawn on the map ]nuat be smaller atill. 

Another defect mines from the fwt that the rectangles are not of equal area 
throughont the map; for the breadth of a rectangle depends on the length of a 
degree of longitude, and thin varies with the latitude. Thm in the north of Japan, 
in latitude 46O SO', the area of a rectangle is about 92.8 q u a r e  miles, and near the 
muth, in latitude 30° 3V, about 114'3 square Inilea Thin difference ie not unim- 
portant, and might have been allowed for, but the labour of making the neceaeary 
conversions would have been considerable, and would hardly have been repaid by 
the increrued accuracy of the resulte. Regarding a rectangle in latitude 38O oe the 
unit area, the effect of taking into m o u n t  the varying length of the degree of 
longitude, would be to expand very slightly outwards all curven to the north of 
this latitude, and to aontract all those to the wuth. 

The intereet end value of the map would have been mnch increased if the 
curves had been oontinued over the surrounding sea But i t  seemed undesirable 
to attempt thia for several reasona I t  is difficulb, for instanoe, to determine with 
aocuracy the position of the epioentre when only part of the boundnry of the dis- 
turbed ares can be drawn. Another and more important reason is that, while 
some earthquaken are known to have originated a t  a distance as great as 60 or 60 
geographical miles from the corst, i t  is only the stronger of such earthquakes that 
can be felt on the land a t  all, and still fewer that can be felt over an area large 
enough for the epicentre to be located even approximately. Thus the frequencg- 
onroes would have been accurate only in the immediate neighbourhood of the 
coafst. 

In  the map of the whole country, curves are drawn corresponding respectively 
to 1, 6, 10, 60, 100, and 600 epicentrea in a rectangle, and the intervals between 
the curves are rhaded in different ways in order to show the distribution mom 
clearly. During the eight yearn 1886-1892 no epicentre was situated within the 
w h a d e d  arean, with a few exceptlone in which dngle epicentres oocur in ieoleM 
rectangles. 

I n  mveral dietricta the earthquakes were so numeroue that the details of the 
frequency-curves cannot be drawn accurately on so small a a l e .  This is empecially 
the owe in the provinces of Mino and Owari, which suffered so severely daring the 
great earthquake of 1891. In the accompanying figure (p. 631) thin district is 
represented. I t  ir bounded by the parallels 34' 40' and 36O 20' north latitude, and 
by the meridians 2 O  1O'and 3O 60' wwt of Tokio. The curvee correspond to 6,10, 
20,40, 60, 100, 200, 600, and 1000 epicentrvs in a rectangle. The district being a 
comparatively small one, there ie no sensible variation in  the rim of the reotangles. 
But, on the other hand, there may be some slight errors in the form and position of 
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the curves, owing to the aseumption that the epicentres are supposed wllwted a t  
the centre of eaoh reotangle. 

Prof. Milne remarks that hie "map of earthquake origins or centree shows 
that the central portions of Japm, which are the mountainous distdcte where active 
volcanoes are numerous, is singularly free from earthquakes " (p. xv.). Thin 
feature in the diitribution of epicentrw is also brought out very clearly in the 
present map. The volcanoes, most of which are active, are indicated by bla& 
dots, and it will be aeen that these are alrnmt entirely absent from the more 
darkly shaded areas. I t  is also supported by the following brief analysis :- 

Excluding those in the smaller outlying islands, there are 88 volcanoes. &me 
of tbese lie exactly on the border of two rectangles, and there are thus 96 rectangles 
i r  which volcanoes are entirely or partly situated, while there are 1476 rectangles 
on land without volcanoes Now, epicentree lie in 22 (or 22.9 per cent.) of the 
volcenio, and in 627 (or 36'7 per cent.) of the non-volcanic rectangles. Counting 
by epicentres, however, the disproportion is still greater. The average number of 
epicentres in each non-volcanic rectangle is 3-67, and in each volcanic rectangle is 
0-73 ; so that the number of epicentres in a non-volcanic rectangle is on the a v e r m  
very nearly five times as great an in a .volcnnic rectangle. 

A largenumber of the Japanese earthquakes originate beneath the aea, espeaially, 
as Prof. Milne remarks (p. xv.), from "the face of the steep monoclinal slope which 
Japan presents toward8 the Ps:i60 Ocean." As might be expected, most of the 
epicentres of recorded earthquakes lie near the land. For instance, the epicentree of 
618 earthquakes were 5 geographical miles from the coeetline, 1539 a t  a distanoe 
of 10 miles, 6 a t  16 milea, 146 at  20 miles, 30 a t  30 milee, 14 at 50 milee, and 1 a t  
a distance of 60 miles. 

It in remarkable, however, that the coast-line itself id comparatively free from 
earthquakes. I t  will be eeen from the map how many curvea are entirely uubroken 
by the em; how few of the ourves corresponding to a large number of epicentres 
lie anywhere near the coaat. The principal exceptions are at the two extremities 
of the country, towarda the north-east a t  Nemoro, and the south-west a t  Kumsmoto. 
In the four larger ilands, the number of rectangles whoee centres lie just within 
the coat-line is 412, and of these 131 (or 31.8 per cent.) were the seat of earth- 
quakes. The total number of epioentres wee 504, giving en average of 1.22 
epicentre for each rectangle. The number of inland reotangles ie 1160, and 
epicentree occur in 418 (or 36'4 per cent.) of these. The total number of epi- 
centres in them wee 4841.5, or an average of 4-22 epicentres in each rectangle. 

Part of the island of Yezo, it should be mentioned, is sparsely populated, and it  
is poseible that the seismic record there is less complete than in the rest of the 
wantry. Omitting this island, the number of c w t  rectangles is 307, of which 120 
(or 39.1 per cent.) inolude epicentres. The number of epicentres is 470'5, or 1-53 
in each rectangle. The number of inland rectanglee is 883, and of thorn containing 
epicentree is 492 (or 55'7 per cent.). They contain 4615.5 epicentres, giving on an 
average 6-23 for each rectangle. Thus the main seismic activity of the inland 
rectangles is about three and a half times an great as tbat of the o w t  rectaoglek 

I t  ;s interesting to notice how this conclusion agrees with the theorgof the 
distribution of earthqnakes worked out eo admirably by M. F. de Monteem* 
The principal result a t  which he hee arrived is that, in a group of adjaoent rnimio 
regions, earthquakes are moet frequent in those in which the general inclination of 
the ground is grentest. The etcep boundary-slope of a continental plateau is such 

"Relation entre le relief et la  sismicit6," Paris, Acad. 6 c i .  Compt. Rend., voL 
cxx., 1895, pp. 1183-1180. 



TEE MONTHLY BECOBD. 535 

a region. When a coastline coincides approximately with the boundary-slope, i t  is 
in general long and regular, and we should then expect to find it  the neat of numerous 
earthquakes. But in the cane of a coast-lime broken and indented by the superficial 
irregulsrities of the plateau, tbe boundary-dope lies a t  some distance seawards, and 
the meet region should be characterized by an inferior degree of seismic activity. 

The regions in which many and violent shocks occur are those in which the 
rate ofterrestrial growth ie most rapid. The coast-lines near which earthquakes are 
comparatively ran are thus the neats of less coneiderable change. At  the same 
time they are the districts from which our measurements of the rateof seoular 
elevation and depreseion have no far been derived. I t  follown, therefore, that our 
present estimatee of the rate a t  which the development of the Earth's surface 
features is now taking place may be very much less than the true value. 

THE MONTHLY RECORD. 
TEX SOCIETY. 

The New Seaion.-The first meeting of the new session will take 
place on Monday, November 8, when Xr. F. G. Jackson will give an 
aocount of his three years' work in Franp Josef Land. At the second 
meeting the young Swedish explorer, Dr. Sven Hedin, will deecribe.the 
results of his four yeare' travel in Central Asia. Lieut. Peary has 
promised to come to England in the end of November, and i t  is hoped 
that he will appear before the Society at  one of the Deoember meetinge. 
I t  is expected that in the same month Mr. H. S. H. Cavendish, who 
has just returned from a remarkable journey in Someliland, during 
which he travelled all round Lake Rudolf, will give some account of 
his journey to the Sooiety. Other papers may be expected by Sir W. 
Martin Conway, on his recent expedition to Spitsbergen; Mr. E. A. 
Fitz Gerald, on his exploration around Mount Aconoagua; Dr. John 
Murray, on his Researohes in the Scottish Lekes; Mr. H. Werington 
Smyth, on the Eastern Mday States of Ram. During the aeseion a 
speoial meeting will be held in wnneotion with the four hundredth 
anniversary of the disoovery of the Cape route to India by Vasco da 
Game. For other speoid features reference is made to the provisional 
programme of the sesaion inserted in the present number. 

BUBOPB. 

Dry River-bed near Malham, in Yorkrhire.-The question of the exmt 
source of the river dire was not definitely settled until 1879, when an investigation 
proved that the waters of Malham tam, which receives the drainage of Hard F h k  
and Fountain's fell, sink below the surface half a mile below its outlet, and reappear 
again in part a t  the foot of Malham cove and in part a t  Airehead springs, below 
the village of Malham. The stream has, however, not always fiowed underground, 
but its dry river-bad can be distinctly followed during the interval between its 
disappearance and re-emergence. In  iact, old acwunts speak of occanions when the 
cbannel wan filled with flood-water, which formed a magnificent caecade down the 
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sides of the cove. An excellent mries of photographa, illustrating the course of 
the river-bed in its present state, appears in the P r o d i n g s  of the Yorkshire 
Gsologicd and Pdytechnic Society (New Series, vol. xiii  pt. I), the lume body . 
which published the reeulta of the investigation carried out in 1879. 
A Mountain Observatory in the Pgraees.-The Bulletin ds la Socibtd 

Gcog~aphis Oomlnrrciale dc Bordeuux (No. 13) contains an account of the high- 
level meteorological station established by tlie south-western section of the French 
Alpine Club a t  Ghvarine, a village situated in the Hantes-Pyrenees, a t  an elevation 
of 4430 feet.  observation^ were begun in 1892, and the routine consists of t h m  
eye observations daily, filled in with various self-reoording instruments, and a 
record is kept of avalanches, earth-tremors, migrations of birda, phenologicrrl chauges, 
and SO on. Apart from purely meteorological interests, the chief objeot is to m- 
operate with the observatory on the Pic dn Midi de Bigorre in studying the varia- 
tions in distribution of mow and glacier ice. The records of these elements have 
hitherto been very irregular and unsystematic, and the glscierr of the Pyrenees offer 
many points requiring careful invatigation. M. Lourde-Rooheblade, vice-president 
of the stction of the Alpine Club responsible for this work, and author of the pper  
under notice, does notgive sufficient topographical information to enable a just 
estimate of tho meteorological valuo of the observatory to be made; but it ie 
interesting to noto that the results of the observations have already led M. A. Millet, 
chief engineer of the Chemins de fer du Midi, to make experimentr in the aocli- 
m a t i ~ t i o n  of beee, which have attained very considerable suoceea. 
Dr. ~horoddren's Explorations in 1o~land.-1n June and July'this year Dr. 

Thoroddsen interrupted hie systematic exploration of Iceland inorder to examine the 
region affected by the great &hquake of lsst year, and in a letter from Edinburgh 
to the editor of Petermantu Mittdungen, he furnishes a brief account of the results 
of that examination. The track affected wan a aomewbat irregular curve stretching 
from Tindafjoll to ~ h e s ,  surrounding the plain. But the whole strip was not set 
in motion a t  once, hut sharply defined fragmeute were each in turn agitated aepa- 
mtely.-first the easten section in the neighbourhwd of Rangavellir, then the western 
near Olves and on Lake Thingvalla. Many large fimures, two of them measuring 
about 10 miles in length with a width of 6 to 9 feet, were formed, and various other 
change8 were wrought on the surface. Several of the older hot springs have dis- 
appeared, and new ones have been formed. In  August Dr. Thoroddsen was able to 
resume hi systematic work, and he then completed his survey of the ooeet-line 
with all its fjords and cepea Of the interior only the highlands north-west of the 
Lsngjiilrull remain to be explored, and this he hopes to do next summer, thus com- 
pleting a task on which he entered in 1881, and which he has carried on regularly 
in every subsequent year. 

The Deniah Expedition to the Psmirs.-Lieut. Olufaen, the leader of the 
Danish Expedition of 1896 to the Pamirs, read an account of his journey before the 
Berlin Geographical Society in Mny last, whioh appears in the sixth number of 
the Vmlrclndlunga, for the current year, illustrated by a &etch-map. Another 
account, eccompanied by a more detailed map of the Panj river, is published in 
the ffeografisk Tid~krift (Nos. 3-4). Lieut. Olufsen approached the Pamir region 
by way of Orh and Qulcha, whence he reached the great Kara-kul by cmsing t.he 
Taldyk and Kisilart passes. The latter marks the point of transition between the 
damp climate of the Alai and the dry, clear atmosphere of the Pamire. South of 
the paw, as little ee six to eight per cent. of relative humidity was often registered. 
The direction of the wind was generally from north-north-east to east. From the 



Kara-kul the expedition proceeded muth-east to the Pamirsky post in the u p p r  
Murghab, and thence by the Alichur Pamir to Yeehil-kul, and on over the Karghosh 
paw to the Pamir-darya. Here the lean-known part of the route began. The 
Pamirdarya (often only 10 to 16.yards wide) waa deecended to ita junction with 
the Panj or upper Oxue. The latter stream waa followed down by a route along 
its northern bank, which had hitherto been considered impseaable. During its 
passage through Wakhan the stream is often only 20 yards wide, but it  is very 
rushing, and ita water is of a dirty black colour. The rocks and glsciers of the 
Hindu-kunh dorded a fine spectacle to the muth, brut the northern bank w u  
less interesting, the way lending over swamps and depoeits of drift sand, and 
being rendered very difficult by the many tributaries of the Panj, many bringing 
down a large volume of water. A wnsidemble amount of cultivation is carried 
on, eepccidy in the valleys of the tributuier. The Wakhan people are of 
middle size. Though d d  to be Iranian, they often showed Mongolin traits, 
perhaps through mixture with the Kirghiz. Their domestio animals are small on 
account of the severe climate, but the original report of their exceeding smdnesa 
seems to have been due to a mieundenhnding. Their houses are built of stone, 
with &t roofs. Many ruined forts were seen, whioh were aaid to have been built 
by the Bi -posh  Kalre. The most difficult part of the route w u  that between 
I s h h h i m ,  where the Panj makw i b  great bend to the north, and Garan, the 
district muth of Shugnan. Here the granite rocks fell almost sheer to the water, 
and several horees were lost. The river ie hemmed in into an extremely narrow 
channel, but widens out on reaohing the province of Roshan, which, like S h u w n  
and Darwaz, struck the traveller by ita fertility. Between Kala Wamar and f i l a  
Wanj, the route led acrona the glacier passes of Odudi and Gushom, the p w g e  
of the morainee being both difficult and dangerous. The return was m d e  from 
Karateghin, up the valley of the Surkhah, to the Taldyk p~sa 

Betarn of Mr. Landor from Tibet-Telegreme from Bombay, published 
by the Daily Preu, announce the return of Mr. Henry Savage Landor to India 
from an unauclredul attempt to reach L h a a  The reports state that the tmveller 
underwent mme temble experiences, being abandoned by most of hie men, and 
made prbner  by the Tibetanq narrowly emaping with hie life. The following 
telegram hrre been received from Mr. Landor by the Daily Mail, whose representative 
he w u  :-" Naini Tal, October 22.-Arrived. Holding conferalce with Gtovernment. 
Point reached within four days' journey of L h w .  Am euEering from injury to 
spine. Saved my diary, drawings, and maps. Am writing full amount." 

The Idand of Cagayan Iluln.-A short account of the f i n d  of Cagayan 
Sulu, ljing between the Philippinee and Borneo, in contributed to the Journal gf 
tlrs Atiatio Sbeiety of Bengal (vol. lxv. part 3, No. I), by Mr. E. F. Skertchly. 
The island is of volcanic origin, one extinct volcano rising to a height of 1105 
feet, and a noteworthy feature is the oocurrence of three lakes occupying the 
cratam of old voloanoee. The outer wall of one of them ban been broken througb, 
m that the deep baain within communicata with the sea Tbe water of the twp 
other laken is fd. The mil of the i s h d  in fertile, and much of the jungle has 
been cleared for cultivation. Although nominally under Ypniah rule, the inhabi- 
tPnb would remnt a11 attempts at  interference. Their fightlng force is estimated 
at  from twelve to fifteen hundred men, and they have fortified one of the craters 
rre a place of refuge. Fishing is practised with the aid of a root called tubur, 
whioh L urcd to stupefy the fiah. The nativea hold some remerkable supe~utitione, 
one of whioh relates to the Berbalangr," who inhabit a village in the centre of the 
island, and are held in great fear by the rest of the inhabitants. They are believed 
to live partly on human flesh, and to have the power of assuming astral bodies, 



which enter houses and feed on the entrails of their occupants. Mr. Skertchly 
paid a visit (alone) to their village, but found it  deserted, although hot rice was 
standing in basins in the houses. By a strange coincidence, the death of a native 
occurred at  the same time, under unexplained circumstances, in an isolated house 
in the neighbourhood, barred on the inside. 

The Ob and Yenerei E.pedition.-The trading expedition despatched thia 
summer to Siberia by Mr. F. W. Popham by the sea-route han returned after a 
successful voyage, and tlre hopea entertained of establishing a permanent market 
for Britiah goods in t b m  regions have thus received a decided encouragement. No 
fewer than eleven steamers took part in the expedition, forming a larger Beet than 
had ever before traversed the once dreaded Kara sea at  one time. The vsaaals 
sailed in two detachments ; but, after an easy course, assembled at  Khabarova, in 
Jugor atraite, where a coal-ship was in waiting, and made the pansage of the Kam 
sea in company. The water WM found to be shallow, and many sendbanks not 
marked on the charts were discoverel. Careful soundings were made, which ehould 
prove of much value to future navigators. After psesing White island the fleet 
divided, p ~ r t  going up the Oulf of Ob under the command of Captain Tinkler of 
the Naranja, and the remainder making for the mouth of the Yenesei. Proceeding 
carefully up the centre of the gulf, new and unmarked banks being constantly 
diacoverd, the Ob detachment reached Nakodha bay, a desolate spot a t  the mouth 
of the Ob river. Four tugs and four grain-berges were already in waiting, and an 
exchange of commodities a t  once commend.  In  fourteen days about 2000 tons 
of wheat, 1000 tone of oats, and 1000 tons of other grain were tiken on board in 
exchange for the outward cargo of brick-tea, preserved fruita, rice, hand-tools, etael 
mile, etc. Brick-tee, which apparently formed the most important item, is allowed 
&o enter Siberia on payment of a much lower duty than that charged in European 
Russia, and the oomparative cheapness of its carriage by the water-route is likely 
to seriously affect the caravan trade between China and Siberia overlend. At the 
Yenesei, when, the outward cargo wsa nleo suooessfully disposed of, three peddle 
steamers were left to ply on the river, two hsving been ordered from Yenessisk and 
Irkutak respectively. One of the most satisfactory points is the amount of grain 
sent down to meet the expedition from Western Biberia. The establishment of 
such a trade should give a decided impetus to the development of that region. 

Hydrography  of the Oreat  Plain of China,-The Hungarian geologist, Dr. 
Lugen von Cholnoky, has begun his inveatigations on this aubjeot. In  the middle 
of February he repaired to Hangchau-fu in order to study the embankments which 
shut off the old Yangtse dolta from the sea, and to make observations on the bore 
of the Tsien-tang. Detailed notes of his journeys and investigations are expected 
to be given shortly in Peternaanns MtXteilmngen' from letters of ProC von Mcey. 

AFBICA. 

Mr. Cavendiah'r Expedit ion t o  Lake Budo1f.-Mr. H. S. H. Csvendiah, 
a young Englishman, who set out in Beptember of last year on an expedition 
through Somaliland to Lake Rudolf, has just returned to this country after 
accompliehing a most succeeeful journey. From Berbera he proceeded mnthward 
to Lugh, on the Jub  river, whence he made his way westward8 to Lake Stefania 
About 100 miler enst of the lake he discovered a remarkable salt orater 1800 feet 
deep, while to the southward of it  (as also subsequently to the weat of Lake 
Rudolf) a bed of good coal wan met with. Pawing to the northward of Lake 
Rudolf, Mr. Cavendieh was struck with the size of the Nianam river, the identity 
of which with the Omo had already, as mentioned in our last number, been 
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demonstrated by Captain Bbttego. The aountry w a t  of the lake, as seen from a 
mountain 6000 feet high, is described M a mass of uninhabited mountains. 
Between there and the lake-shore, however, is a flet plain 60 miles wide, which, 
an n o t i d  by the Italian travellep, accounts for the h c t  that too great a width 
w a ~  assigned to this part of the lake by Von Hohnel, who merely surveyed it  from 
the opposite shore. The plain is, however, according to Mr. Cavendish, often 
flooded by the lake-water to a considerable distance. Like-Captain Bbttegq the 
English traveller continued hie march along t h b  weetern shore of the lake, but, 
instead of tnrniug back a t  the mouth of the Tirgoll river, he kept on in a southerly 
direction, and thua made perhap the moat intereating discovery resulting from his 
journey, vb. that the Teleki volcano a t  the southern extremity of Lake Rudolf has 
been completely shattered by a reoent convulsion, nothing now remaining but a 
plain of lava I t  may be remembered that when Dr. Donaldeon Smith p d  to 
the eastward of the lake, the volcano seemed to be very active, eending up great 
cloudn of smoke. On his further journey to Mombaaa by way of Lake Baringo, 
Mr. Cavendish discovered a new lake, in which had been another voloano, but this 
hae now shared the fate of Mount Teleki. We hope to bear from Mr. Cavendish 
a full account of hi journey a t  an early meeting of the Society. 

Poa ' r  Expedition in Central  Afrioa-Writing to us from Abercorn, 
a t  the south end of Lake Tanganyika, in July last, M. Foe announces the aafe 
arrival of himeelf and his caravan a t  that point. He had deviated, en louts, from 
the usnal road to Tanganyika, and explored the Awemba country, mapping the 
course of the Chozi and Chamkzi rivers, hitherto shown incorrectly on the maps. 
After making some astronomical, zoologicsl, and ethnographical observationr on 
Lake Tanganyika, M. Foa hopa to proceed to the Congo river, and thence to 
French Congo, by new routes. 

The R e n o h  in the Lalre Chad Region.-The latest news of M. &ntil, 
published in the French papers, states tbat that explorer begen the last stage of 
his journey to Lake Chad in May last, taking with him the steamer, the L h  Blot, 
intended for the navigation of the lake. Five permanent poste had been established 
between the Ubangi and the Shari. Meanwhile a oommercial mission to the seme 
region has been entrusted to M. de Behagle, who, with his second in oommand, 
M. de MBaiBre, recently left Loango en route for Brazzaville by way of the Kwiln. 
Both explorere already possese some experience of the oountry to be traversed, 
having acaompanied 116. Maistre on his journey to the Niger basin. They are maid 
to be taking with them a large quantity of merchandim for exchange with the 
natives. 

The  Depodta of the Nile  Delta.-l'he P r d i n g s  of tL Royal 8&ty, 
No. 369, contains a eecond paper on this subject by Prof. Judd, forming a wcond 
report of the "Delta Committeen of the Royal Society. The first report (Proc. 
R.S., No. 240) was noticed in our vol. viii., 1886, p. 189. Thie gave an account of 
boringr which reached a maximum depth of 84 feet without touching the rook on 
which these deposits lie, and from which the Nile valley was originally excavated. 
With the co-operation of various military and railway authorities, the committee 
has since carried out further borings with a Legrand-and-Sutcliffe boring apparatus 
a t  a selected station in the neighbourhood of Zagwig, and a depth of 346 feet below 
the surface hse been reached, still without any indication of aolid rock. The deposits 
passed through, however, are of considerable interest, and Prof. Judd incorporates 
in his paper reports on the lithological characters by Dr. Karl von Zittel, of Munich, 
and on the scanty fossilirerous yield, by Prof. Rupert Joqe~.  From the surface to a 
depth of 116 feet, the strata ;eased through i b  the new Zngwig boring-which, 
it  should be mentioned, was carried out under the superintendence of Captain 



Dickenaon, RE.,--closely resembled those dercribed in the previous report ; bnt a t  
that depth a remarkable change occurred, the blown rand and alluvial mud of tho 
Nile euc\denly giving place to masees of ahingle and rand, which prevailed down to 
the greateat depth reached, except a t  151 feet, when a baud of yellow clay 2 feet 
thick was paseed through. Speoially coarse shingle beds, some containing rounded 
pebbles up to the size of a hen's egg, were met with a t  depths of 121,160, 175,190, 
208, 260, 265, and 270 feet. This boring is compared with one made at  Rosetta 
by Mr. T. E. Cornish, c M.O., director of the Alexandria waterworkg which showed 
the tame sudden change, but a t  a depth of nearly 144 feet. The surface of the#, 
gravelly deposits, which were evidently laid down under conditions totally different 
from them which prevailed while the delh deposits were formed, eeems accordingly 
to be very irregular, and the determination of their geologicul age is a problem of 
the greateat importance. Sir Samuel Baker suggests that tho '' turtle backs" of 
this region, petches of nand which appear like islands in the wide expanse of dark 
alluvium, may be. parb of this original floor; but it  is possible that they may be 
only lenticuhr mansea of blown sand, alternating with the alluvial d e p i t .  Un- 
fortunately, all attempts to obtain contemporary fossils have been fruitlscs, although 
derived f o ~ i l s  are in wme cam abundant. The spot where the Zagazig boring was 
made directly opposite to the Great Wady (W. Tumilat), which opens on the 
delta from the ~ t ,  and i t  is therefore posrible that much of the gravelly material 
may have been brought down by this tributary rather than by the main s t m m  of 
the Nile; hence the seotion obtained may not be. ao goal an average sample of the 
sub-delta formation ss i t  might hare been. But there is little doubt that we have 
here a series of deposita which must have been h id  down when the land was a t  
least 100 to 300 feet higher than it  is a t  present, and when the lower Nile, instead 
of forming an alluvial flat, was depositing coarse oanh and gravels. Upon this 
very uneven surface the alluvial ran& and m n h  of the delta were deposited as the 
surface gmdually MI& below the level of the Mediterranean. 

A h d  K.irer'r Journey in Eort bfrior-Dr. Sobiilkr, whoee journey to 
the Victoria N yanm in 1896 hoe been more than onoe referred to, was ~ o c o m p n i d  
by Herr Alfred Kaiser, who appears to have undertaken the wient ib work of 
the expedition, while Dr. kh6ller travelled d u l y  for pupmen of aport Herr 
W e r  h.ll now returned b Germany with e x t e d v e  scientific collections, and a 
short sketch of his journey appears in the twelfth number of the cumnt  volume of 
fftobw. One of the principal objects of the expedition WM toe exploration of the 
great Eut mcu1 valley between Lakes Manyara md h'uvuha. Proweding by 
way of Kil immjmmd Great Arusha to Simangori, north of Manyam, the tramllerr 
made their way northwardm along the valley floor t o w a h  the Natron lake. An 
attempt to ascend the active volcano h n y o  Sgai wm frurtmted by the attack on 
the party by a rhinocem, by one of which mimala Herr Kaimr hed prerionrly 
been badly wounded. From the Natron lake the travellem fobwed the Giouo 
h'jiro, which e n k n  that lake sftar breaking through the wall of the d e y  from the 
north-weat. Raching Kapirondo, Herr K.iaer fell ill, and was unable Lo m m p n y  
Dr. Schiiller to U@ He returned to the cou t  by way of M e  Xaivrshr, in the 
naighbourhood of which he continued his examination of the rift d a y . "  It is 
mid that hia reaearchea will throw new light on the question of ita mode of origin. 
The scientific reaulta of the journey include careful topognphicd m r e p r ,  a number 
of mountain proflea, and colltctions of objecta relating to botany, geology, and 
ethnology. 

AxEuO.  
The Utilhtion of Biqu&-&. T. CommerPrd Uartin contributm b the 

Prmi i idgs  u/ the Rcy:rl I~utitrrtion a cery resdrble abstract of a k c t w  an the 



gigantic engineering works, already in part wr ied  out, for colleoting and dia- 
tributing part of the vast energion of Niagera Falla A olear and non-techuioal 
dewsiption is given of the power installation a t  work on the American side, with 
itn intake c a d  adequate to the development of 100,000 horse-power, the gigantic 
wheel-pit cut out of the rook to rocommodate the 6000 hormpower turbiiea, and 
the c o l ~ l  dynamoen which oonvert the energy into electrioity. I t  in proposed to 
aury out similar works on the Canadian side, and when both s t a t i o ~  are in opera- 
tion i t  in estimated that no lees than 350,000 home-power will be available, a 
quantity which, although it only represents one-twentieth of the whole power 
euppowd to be looked up in the fdls, is nevertheleaa caloulated to mean a lvrving 
of two millions sterling snnu~l ly  to New York State alone for motive-power. The 
geographer and geologint may find instructive information in the minub studies of 
the work of Ni.gPrrr incidental to thin immense undertaking. 

The Meu Enoanttada of Hew Mexioo.-We learn from S h c e  (September 
17) that a eurvey of the I1 Enchanted Mere," or Mesa Encanteda of New Mexico, 
has been made by a party eent out by the United States Bureau of Ethnology. As 
we have already mentioned (ante, p. 214), an expedition to this mom or nandatone 
tableland-the summit of which, according to native tradition, was once the site of 
an Indian settlement-was undertaken a few mollthe ego by Prof. W. Libbey, 
who appears to have made a snccensrul ascent, but without finding evidence of 
a c c u p c y .  A party, composed of Mr. Hodge, Major Pradt, and others, has since 
ascended the mesa, which waa found to attaiu a height of 431 feet above the plain. 
Several potsherds, two stone axen (broken), and one or two other articles were 
found on-the narrow crest, while abundant k taherb ,  etc., were seen in the talus . 
swept down from the rummit. All veatiges of the anoient trail ascending the talus 
have vanished, but some traces of the hand and foot holes in the rock above were 
discovered. A survey of the meee WM made, end photographs taken by the party. 

Boundary between Mexioo and Britiah Honduran.-A parliamentary 
paper has lately been ifsued (Treaty Series, No. 6, 1897) relative to the boundary 
between Mexico and Britirh Honduran, accompanied by a map on which the accepted 
line is clearly laid dowa. The treaty regulating the boundary was rigned on July 8, 
1893, but was rupplemented in April last by an additional article, while the rati- 
fications of the whole treaty were only exchanged on July 21. In the treaty con- 
cltided betwern Great Britain and Guatemala in 1866, a line was agreed ilpon, as 
part of the wentern limit of Bdtbh territory, which rhould run due north es far as 
the Mexican frontier. Aq  however, this had not been precisely defined, while the 
bouudary between Mexico and Guatemala, as agreed upon in 1882, depended to 
nome extent on the position of the Britirh frontier, the need clearly exinted for an 
agreement between this country aud Mexico on the eubjeot. Ae now defined, the 
boundary rum thue: Beginning at  the strait which wprrater Ambergris cay from 
the mainland of Yucatan, and p s i n g  between two emall cayr lying north-went 
of the former, it  afterwards winoidea with portions of the following parallels and 
meridians : 18' 10' N., 88O 2' W., 18' 25' N., 68' 18' W., 18' 28r N. Thin brings 
i t  to the mouth of the river Hondo, the deepsrt channel of which is followed- 
Albion island being left in Britidh territory-M far an the junction of Blue creek 
and Booth's river. I t  continues up Blue creek as far as the meridian of Garbutt'# 
falls, which forms the northern part of the boundary between British Honduras 
and Guatemala, running then south along thin meridian to the point where the 
three boundaries intenect. The clauae added during the present year secures to 
Mexican vessels, in perpetuity, the free navigation of the rtrait between Ambergris 
b:~y and the mainland, and of the tsrritorial waters of British Honduran in general. 
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Infiuence of Phyaical Conditionn on Economic Development in 
T r O p i d  b m e r i ~ a - I n  a short article contributed to the Brat quarterly Bulbtin 
of the h e r i c a n  Geographical Society for the current year, Mr. F. C. Nicholle 
draws attention to the importance to intending wttlers of a knowledge of the ways 
in wlriah atmospheric, phymcal, or geological conditions affect the healthinma, and 
consequent capabilities of development, of different a m  in T r o p i d  America. It 
is the want of this knowledge which hss brought about the great escri6ce of 
human life in the endeavour to open up certain localities, while other vsst region0 
capable of supporting a large population have remained a l m ~ t  nnoccnpied. I t  in, 
of course, the lowlands which should be avoided as a general rule, but there are 
exceptions in psrticclrr wee. One of the prinoipal conditions needed is the free 
circulation of the atmoephere, either through the t d e  winds or local currents, and 
this is largely affected by the disposition of mountain ranges. Zona of etagnation 
are ueually caused by abrupt unbroken ranges lying in the path of the trade wind. 
Good natural drainage ia of the greatest importance, and exoeaeive rainfall, thongh 
otherwiw diivantsgeou~7, is no drawback where thi ie present. Qeological con- 
ditions should aleo be studied with care. Swamp often occur where troughs are 
formed by tilted strata, or where impervioue underlying strata form h i m .  Recent 
alluvial depositn are as a rule dangerous; but older alluvinm, if well drained, is 
often deeirable. A skekh-map is giren showing roughly the distribution of 
favourable and unlavourable districts, but on too small a scale to be of much 
practical value. The unfavourable district8 are, of course, as a rule those along 
the ccastP, but much of those of Central America, especially towards the Pacific, 
aud that of Venezueh, with the exception of the Orinoco delta and the shore8 of the 
Gulf of Maracaibo, are regarded ae suitable for settlement. 

T i m  del Rego.-The September number of Petermonm Mitleilungen 
contains a brief preliminary account of the work of the expedition to this archi- 
pelago under the command of Dr. Otto Nordenskjijld in 1895-96. The account is 
accompenied by a map on the scale of 1 : 1,600,000. With regard to the scientific 
results of the expedition Dr. Nordenekji5ld can say little, as the conriderable 
zoological and botanical collections have not yet been worked up. Work was done 
with the drag-net and trawl at  thirty-seven etations, and land, fresh-water, and 
mt forms were collected at  forty stations. From a geological point of view, the 
fowils of animals and plante that have been collected point to a Tertiary climate, 
somewhat but not much warmer than the present. Afterwards an ice-period 
supervened. The ice completely covered Tierra del Fuego, and filled the straita of 
Magellan, but nowhere reached the preaent Atlantic c m t  north ef 52' S. At the 
end of the glacial period Tierra del Fuego was about 200 feet lower than a t  preaent ; 
but elevation seeme now to have ceased, or, nt lwt ,  to be going on very slowly. 

Cable-laying on the Amazon aver.-The Proceedings of the Royd 
Institutwn contuins a brief abstract of Mr. Alexander Siernena'u lecture on the 
above subject, delivered on May 16,1896. Belem, the capital of the state of Pare, 
haa been connected by a sub-fluvial cable with Manaoe, the capital of Amazonas, 
and the intermediate stations, and branch cables from Pare to Camtti on the 
Tocantine, and from S~ntarem to Alernquer, serve to open up communication with 
a large area of what has hitherto been almost inaccessible country. The prelimioary 
surveys were made during the hotteat eeason, in the month of October, while the 
cable waa laid during January and February after the rainy season had begnn ; the . 
meteorological observations made on board ehip are accordingly of considerable 
interest. Obeervations of river temperatnre duriog the cable-laying expedition 
show a remarkable uniformity, indi&ting rapid movement of a very large -body of 
water. The abstract does little more than mention niany points of great iukrest 
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with regard to the Amason and its tributaries-the steep banks and flat bottom 
characteristic of the channel through the Tabetinga or hard clay banks of the 
narrows; the extraordinary narrowing at  Obidos, where the whole volume of water 
p e r  through one channel a little over a mile wide, a t  an average rate of three 
knob, the depth obtained by Thornson sounder beiig 58 fathoms ; the remarkable 
navigation of the " f m  " or channels connecting the Para river with the Amazon ; 
and the peculiarities of the rubber trade of the islands of the lower Amazon, 
centred at  Brevee. Accurate and extensive information hes evidently been wl- 
lected on these and many other things in the manner characteristic of expeditious 
of this kind, and in addition wllections were made, p~rticularly during an enforced 
delay a t  the mouth of the Beineeu, not far from Breves, by two uaturaliste from the 
British Musenm. I t  is interesting to note Mr. Siemens's remark with reference to 
photographs illustrating the luxuriance of the vegetation met with everywhere, 
that " no attempt will be made to describe it, as that has been done to perfection 
in the classical works of Bates and Wallace; . . . hardly anything new can be 
added to their deecription of the general featuren of the Amazon valley." 

The Argentine bnde8.'-The seventy pages of text in thi book are chiefly 
ocoupied with descriptive matter referring to tbe excellent photographs of scenery 
reproduced iu collotype. The author made two jonrneys from Europe to the 
Plate end the mountainous regions of the Argentine, the first time chiefiy by way 
of reconnaissance, and the second with the primary object of fully exploring some 
of the valleys flanking the mountain mass of Awncagus. On the sewnd journey 
the valleys of the Rio de las Bodegas and Rio de las Crevas, and of the Rio de los 
Horcones were surveyed up to their glaciers, but the work was cut short by the 
Argentine authorities, who considered further exploration of the mountain inex- 
pedient, pending settlement of boundary disputes with Chili. The narrative contains 
observations on many points of geographical and geological importance, and gains 
considerably in interest from the fact that Mr. Vines and the guide Zerbriggen 
have since ascended Aconcagua from the Horcones valley. A good sketch-map is 
appended, and some of the panoralnic photographs, with the direction angles marked, 
are of exceptional merit. 

Mr. h o l d  Pilre'8 Crnim in the Arotio Bear.-During the past summer 
Mr. Arnold Pike and Sir &vile Crosaley made an interesting cruise off the east 
coasts of Spitebergen and Kong h r l s  Land. We hope shortly to receive from 
Mr. Pike a fnll account of the observations made during the cruiee, but meanwhile 
the following details will be of interest. After steaming through Hinlopen straits 
and coasting North-Eest Land as far as Charles XII. island, the voyagere returned 
through the strait and crossed over to Kong Karls Land. Them islands were twice 
circumnavigated, and a landing effected in severs1 places. An advance was then 
made for about 40 miles in en east-north-east direction from the eaet point of Kong 
Karls Land, no sign being seen, in clear weather, of the land supposed to have bee11 
discovered by Captains Johannesen and Andreasen in 1884. Mr. Pike considers 
thah the nature of Kong KarL Land, consisting as it does of high land to the east 
and west with low land in the centre, may have given riee to the belief that what 
is really continuous land formed two or even three islands. There is a small island, 
8 miles in lengt5, a little north of the east end of Kong Karl, and what scemed to 
be a lofty island was sighted in an east-north-east direction from the north end of 
Brtmen sound, but, as the weatber was tlrick, tho existence of such an island seellle 

Ausichteo nus Hiidumerika.' Von Jean Hebel. Berlin : Dietrich Reimer. 
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somewhat doubtful. gong Karls Land WM free from snow, and from the well- 
marked eea-beaches with driftwood, eto., upwardn of 100 feet above the p m n t  
sen-level, Mr. Pike concludes that the land is rising. Many bears were met with 
on it. Throughout the whole voyage no old pack wan seen, and the eea generally 
wan remarkably free kom iae. Mr. Pike WM informed by the captain of a walrus 
sloop that the water w a ~  much warmer than unual. 

Lieat. Peary's Latert Expedition-Further detail8 mpecting Mr. Peerp'8 
uatic cruise during the paet summer have been telegraphed by the IR'w oorre- 
spondmt at  St. John's, Newfoundland. The steam-whaler Hope, Captain John 
Bartlett, with Mr. Poary and varions scientific parties on board, left Borton on 
July 18, and, having put uhore the latter a t  the spob chosen by them for ffiientilc 
research, reached Whale sound, Inglefield gulf, on August 10. This point, which 
the explorer had made his headquarters on previous expeditions, WM visited with 
a view to makiig arrangements with the Eskimo for the polar expedition planned 
by Lieut. Pevy  for next year, details of which have already been given in our 
pages (rol. ix. p. 223). The explorer p u b  much streae on the co-opemtion of the 
Eskimo, and was able to secure the prospective services of six families, who will be 
awaiting his amval next spring. The Cape York meteorite, d d  to weigh 70 tons, 
waa got on board on the return voyage after incredible efforts, and the Hops pm- 
.ceeded homewarde, picking upthe scientific parties en route. The meteorite in to 
be placed in the Museum of Natural History in New York City. 

Beiohes and their Canre.-M. Fore1 contributes to the Acaddrnie des Sciences 
(Comptss Rcndw, 1897, No. 20) a valusble n o b  wntaining a careful examinstion 
of the relation between sudden changes of barometric prwure and the amplitude 
of the waves known as seiches. Taking ae a specimen a record at  the Tour St. 
Jacques in Paris, of a sudden barometric variation of 6 mm. in a few minuter, 
Prof. Fore1 compares this with the amplitude of the highest aeiche on record at  
Qeneva-1.87 metres, on October 3, 1841. The comparison is worked out as 
follows: (a) bammetric change of G mm. represents 82 mm. of w a t e ~ p l i t u d e  
of wave 163 mm. ; (b) them waves are frequently binodd, and may therefore be 
doubled in amplitude by interference, 326 mm.; (c) obaemtion &ow8 that a wave 
at  Chillon may be quadrupled by the time it  reacher the observntory a t  Sffiheron 
ahrough the narrowing of the lake, after the manner of a " bore; " (d) and at  
Geneva the amplitude may be half M much again ae at Sffiheron, giving a total 
.of 1'95 metres. Hence an observed change of pressure is more than rufficient to 
produce the highest observed aeiche. 

New Boundingr and D e e p r e a  Temperature 0brervationr.-We have 
received the Admiralty liit of aceaoic depths and serial temperature okrvationr 
$dr the yeor 1896. Mort of the work hae been done by H.M.SS. Penguin and 
Fatnrcitch in the Southern and South-Western Pacific, the former aeries inoluding 
the now famoue soundings of 5147 fathoms in lat. 28' 44' S., long. 176O 4' W., and 
5155 fathom in lat. 30° 28' S., long. 176' 39' W., and those in the neighbowhood 
of Funafuti in connection with tho mientitic investigations on that island. A 
few soundings in the Western North Atlantic were msde by H.M.S. Ramblm, 
H.M.S. Stwk contributes some from the Mediterranean, and the remainder uo 
Erom the Indian Mariue Survey veaeel Ifaueat@ator and throe telegraph ships. 

Death of the Amazonian Pilot, Captain Manoel  Urbano di Monte.- 
\Va learn from the Sketch for September 22, t5at the famous pioceer of the 
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~ m h o n  and its tributcrriw, Captain Manoel Urbano, died recently at  his farm near 
Manaos, a t  the junction of the Rio Negro with the b a z o n ,  a t  an age, i t  is stated, 
considerably e x d i n g  a century. Urbmo's servioes b the cam of geography had 
k e n  no slight ones, as he had nerved u pilot or guide to most of the chief exploring 
expeditions into the unknown partr of the Amazon b i n ,  notably that of Chandlesa 
for the exploration of the Rio Purm in 1865-1866. He in described ar a ehort, 
slightly built, dark mulatto, with m w h  of the I u d h  in his constitution. A 
portrait given by the Skatch shows both the intsllectual form of his head and the ex- 
prwlon of a gentle, amiable nature. U r k o  had constantly endeavoured throughout 
bin life to shield the aboriginal Indians of the Amazon, with whom he mired freely, 
from the aggresrions of traders and rubber colleators. The story of adventure by 
m. J. W. Wells, entitled 'The Voice of Urbano,' ie founded to a isrge extent on the 
i i f a b t o r y  of the venerable pioneer. 

OBITUARY. 
E. von Mojdrovior. 

Tm talented geologist and palaeontologint, Edmund Mojsisovice, of Mojsvar, died a t  
the end of August last a t  Feldhach, in Styria, after a prolonged illnew muled by 
brain dieeaee. Born a t  Vienna on Ootober 18,1839, hi prinoipal claim to recog- 
nition M a benefactor to geography lay in the foundation by him, in 1862, of the 
Austrian Alpine Club, which-largely also through his efforts-was amalgamated 
with the German Alpine Club in 1873. In 1867 he entered the Imperial College 
of Gteology, m d  in 1870 became chief geologist and mining expert. In  1891 he was 
elected an effective member of the Vienna Academy of Sciencss, and in 1892 was 
appointed Vicedirector of the Imperial allege. He was best known for his 
palmontological work, the most valuable outcome of which, in addition tb minor 
contributions, war his great work entitled 'Die Cephalopoden der Hallstiitter 
Kalke,' which appeared in two volumes accompanied by an atlas. His servim 
in the field of eeographiml morphology were, however, by no meanr inconsiderable. 
For example, in his work on the dolomitw of the Southern nrol, he confirmed 
and extended the theory, propounded by Baron von Richthofen niaoteen years before, 
which considered them to be the renurins of former coral rkefs. Valuable also from 
a morphological point of view was his demonstration of the constancy of mountain 
eleraions 6 t h e ~ l ~ s ;  ae, again, war the idea-which originatad with him-of the 
division of the Alps into two main seotiona, West and East Alps, separated by 
the line drawn through the upper Rhine and the Splligen pans, in contra-dis- 
tinction to the subdivision (morphologically) into tlrrea parts. In  many wayr, 
too, his researohas on the phenomena of the "Karat" laid the foundation of 
our present knowledge. They wen, in part a rmult of his scientific work in the 
Inonntains of Bomin and Hercegovina, in the morphological and geological explore 
tion of which he took a large share. Finally, it deserveo mention that the 
goo-geographical section of the great geographical work set on foot by the late 
b h w n  Prince Rudolf, entitled ' Die 0sterre.chisch-Ungarische Monarchie in Wort 
und Bild,' was contriblited by Mojdisovics. Tbe deceased scientist was in 1896, 
a t  hie own whh, transferred to Grata, where he held the post of Proffuor of 
Zoology. 

No. V.-NOVEMBER, 1897.1 2 o 
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Lea variations p6riodiqner den glaciem dea Alpea Par Prof. Dr. F.-A. Forel wc 
PmL Dr. L Du Paqnier. 
Thin M the reventeenth report of the Oommlrion for the rtndy of the gkoicm of the 
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Thin paper includea elnhrate statintien of 121 valleya of the Amtrian Alp, with 
refwenae to their length, elevation at different poinb, angle of elope, eta 
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A m t r h  Alpr Dm&& Bundrcbu C?. 19 (1897): 48144. V m h f t .  
Die Bahn suf den Wiener 6ohneeberg. Von Friedrich Umkaft. With IUcu(m(ionr 

On aoconnt of the ambi ity of the wordn d m ,  quarto, eta., the rim of boob in 
the lint below in denotsd the length and b d t h  of the oover in lnaher to 
n m  half-inch. The size of the Jmmd is 10 x 6). 

C o n t n l  Enmpe-Iw C.va AppaZadrh 8 (1897): 201-209. hlok 
Ice Ceve Hunting in Central Europe. BJ Edwin Swift Balch. WiU murtrdbu. 

~ B r i t ~ .  J. Anflirop I. 97 (1897): 96-103. T u p i ~ : i  
On thc bnthmpology of Brittany. By Prof. Paul Tophad. Communicated by J. 
G. G m n ,  X.D. 

~ a ~ e - C o r r h a  MCnr 6. SplOpZs 1 (7) (1897) : 1-32. kknda. 
Lea Gmttes artifioiellen den Environs de Brive (Co*) Par M. Philibsit 
Jdande. With Phnr and l7lwtralionr 
It is mqgeated that the artifiaial car- here deawibed and figured were excavated 

at  a very early period by a prehistoric race soomtomed to natural aradwellingr 
~-ebC& d& Mgm. 8. SpsI&dogie 1 (8) (1897) : 1-28. Oriotoe 
Lea Chvernea de ln C6tsdsOr. Par M. Oldment Drioton. FiUt Plain d 1 2 1 ~  
tMta.0~. 
E.ploratiom amongat the averns of G t e  #Or, with diagram8 and photographa 

R~loo-ad.  Hmn. S. S~~ 1 (2) (1896) : 1-58. ltrrrvia and 0.- 
Le Bpelunqne de Dbns (Qerd). Par MM. B. M8zmuric and G. C.hoEa WIU 
Rlurb.aLimu. 
The description of the cavern of Diou in accompanied by s list of the flora of that 

part of the department Qard. 
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Rmoe-Jnra, Mum. 8. SpeWlagie 1 (4) (1896) : 1-24. Benanld. 
La Grotte de Banme-lea-Memienmi ' (Jam). Par M. Edrnond Renauld. With 
J'lan and JUur tmt t ' o~ .  

PranobJnra. Mh. 8. S#~ologis 1 (6) (1890) : 1-36. Virb. 
La fanne muterrahe, dtndea nnr la Fanne Cavernicole du Jura, aveo qnelqnes mote 
sur la fanne den Cstnwmber de Parie et den sonterrainn refngw de Neoum (Somme). 
Recherchee prdhistoriqute dann le Doub et le Jrurr. Par M. Armand Vird 
With Plans and Illudmtionr. 

Franoc-Ldra M4m. S. Spdl&logie 1 (5) (1896): 1-28. Oarriare. 
La Qrotte de DargUan (Lodre). Par M. Gabriel Carribre. With Plaw and J 2 . l ~ -  
trationr. 

Franoe-Mureillen. Mh. S.8$6olog6 1 (9) (1897): 1-70. Pounder. 
Lea Cavemen den envirous de Marseille. Par M. E Fownier. With Plow 
A eneraliead etndy of the caverns of the neighboarhood of Mameilles, taking 

aooonnt mpeoially of the fauna dinoovered in the cave deposits. 

Pnnoe-Mont B b o .  Alpine J. 18 (1897) : 461-471. Wi1br.h.m. 
The Narrative of an Awrmt of Mont Blmo In 1830. By the Hon. E. Bof le Wil- 
braham. With an Intmdnctary Note by Donglaa W. FreshBeld. 

Pranw-Padlno. M4m. 8. Spdddopie 1 (1) (1896): 1-21. Martel and Bnpin. 
Troiribme ex loration dn Oouffre de Padirac (Lot). Par MM. E.-A. Martel and 
B. Bupin. k t h  JRtulrations. 

hanotiVorgaa-PkobH~w. B 8.B. Q PfW (1896) : 366365. Fader. 
Snr la prononoistion de qnelquen noms de lieux dans lea Vosges Par A. Fonmier. 

@ormany. Ql& 78 (1897) : 69-77. Jmnen. 
Die MU gelberge, der MUggelsee nod der Teufelsseo bei Friedrichehagen in der 
Mark. seaohroibnng, Enbtehung, Sagen und Spraohgenchichtliohea. Von Dr. 
Hubert Jannen. With Map. 

@wnuny. Aw dbn WeUhilen 88 (1897) : 557-542,581687,605-614. Olhlmmn. 
Die Henogtiimer Bremen nnd Verden. Yon Dr. E. Oehlmann. 

hnnnny. Biohtar. 
Bibliotheee Qeogra hica Germanim. Litteratw der Landes- nnd Volkakunde den 
Dentachen Beicl,s karbeitet im Aufira e der ZentraEKommiarion ftir wirnen- 
robaftliche Lendeakunde von ~eutaohlm! dnmh Paul Emil Biohter. Autoren- 
Beginter. Leipzig: W. Engelmann, 1897. Size 94 x 6, pp. 54. 
Thii L the author's index to the peat bibliography of Cftlnnany. 

Oermsny-Frbb Idan&. Leiohring. 
AW ~lUm Wel#sibn 88 (1897) : 505514,549-557. 

Znr Bettnng der nordfrierfrchen Lnellande. Von Aug. 0. Lcichnering. With 
1111ytroth. 

@ormany-Prn~dr Q&bw rS (1897): 10-12. m e .  
Daa zweihern Dorf Woltarf und die reusisoh-braunsohweigieohe Grenee bei 
demeelben. E n  Bicbad And&. wit! Planr. 
The town and dintriot of Woltmf present an curioun an inrtenoe of oomplioated 

l i t i d  geography 8s can well be found, both being divided up like irregular ohens- 
into detached a- nubjeot t= the jurisdiction of Pruria, of Brnnerniok, or of 

both aonjointly. 
Holland-Waterwayn. Pwhnan. 

njds. K. Ned. dard. (knods. dmatcmlom (2) 14 (1897): 865596. 
Waterwegen in Oud-Hollau& Door A A. Beekman. With Map. 
A historicrl map desoribing the anoieut oaunle of Holland, with a map of the dykes 

and canal8 esiathg in 1631 between Rotterdam and h t e r d a m .  

X ~ - ~ r i o d .  X.Q. Qsr. Wisn 40 (1897) : 457-524. - 
Die Bevolkerung Ungarna zw Zeit der prngmatinchen Sanction. 
Extracts from a Hungarinn work published on the occasion of the millennium 

oelebrat~on, which deals nominally with the population of Hungary in 1720-1721. The 
work is really much more exttnsive, being a generaletatintical acobunt of the monarchy 
in the first quarter of the tighteenth oentury. 
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IUy-Llga di Ihoino. Qlobur 78 (1897) : 88-94,105-110. Huwrt 
Der Fnainer Ree einrt und jebt. Yon Kurt Eauert. With Map 

% e d i t ~ ~ a 4 m t ~  B.8.6. Zion 14 (1897) : 875-386. fi=b@F=- 
L'Ile de Cdte. Par E. Chnmbeyron. 

P e w - W h  hdru-. - 
Le Vin de Porlo B 1'1Expition de Bruxeller. 1897. Bim 8f x 9, pp. 32. 
nlurtrotio~. ~ r ~ c n b d  by rduoeidbn c~mmbta'ds P ~ O .  

X w h - T i W d .  d d a  8.81% Fennicr 91 (1896) : 1-1% X~rmbn. 
Ueber die Bodentemperatur in Murtiala. Von Theodor Hom6a 
On ten yean' obrervatione of Earth-temperaturn in Bonkhem Finland (60° 49' N.. 

2S0 47' E.), made in the open wuntry and in forento. The ohrvatione are recorded 
in  full, and are very comprehen~ively diwuued witb relation to depth in the roil, 
aeamnal ol~augp, the inflaenoe of dry and wet mmmen, and the effect of enowaovering 
in winter. 
Bomdinsri.. K. S c m k .  Vetem.-A. l i d i n g a r  1 (1886) : 1-210. Tllrnebohm. 

Gmnddragcn nf det oentrala Shndinevienr berghyggned. Af k E Tiimbobre 
With Mapa and Plats. 

Bwitrsrhd-B.ilwrfl. &a. &iscllijiqw (4) 8 (1897): 4641,7841. Huban. 
Lee oheminm de fer rniams. Par M. E. HU~OU. 

Switrrrland-Zemtt. Wbym~w. 
The Vslleg of a rmat t  and the Matterhorn. A Gnide. By Edward Whymper. 
London: Johu Murray, 1897. Sim 74 x 5, pp. xiv. and 212. M o p  and 
J U u r ( r d h  PrfasSr Prusnbd by thaduLhor. 
Mr. Wbymper her produotd a recond Alpine Guidebook no leu valuable and even 

more inbmting than his guide to Chamtlnix. Uealing witb the Zermatc clietriot, I I ~  
oombinee Ilia uneurpaeee 1 looal knowlodge witb carefully aeleutd hhtorioal matter. 
The thrilling account of the first w e n t  of the Matterhorn ir reprinted with I I O ~  fmm 
the muthor'e 'Sammblel amottgst the A1 6.' There ar,i many exoellent il luhtiond, 
sod  a weul~h of rnsp unueual in boob ofthe kind. 
United Kingdom-England. J. Mancheater 0 .S. 18,1896 (1897) : 205-236. Traq. 

The Mnt~oheeter Ship Calial: the Story in Brief fr4m 1708 to 1890. By W. 
Buruett Traoy. With Map, Plat,, and Illurtrutionr. 

United Kingdom-Ireland. Ninebnth Cmlury 49 (1897): 185-205. &la 
TLe Tourirt in Irelaud. By the Bight Iion. the Earl of Msyo. 
A rlatement of the comfort uf modurn cuuditionr of travellil~g in Irelmd. 

Vnited Kingdom-T~de Tablea. a d  rrnd eorlm. 
Tide Tebler tor the Britinh and Irish Po& fur the year 1898 : alm the timea and 
heighb of High Water at full a l ~ d  ohauge fur the principal placea on the Globe. 
By C+ptainr H. R. Harris aud W. N. Qoelen. Loudon : J. D. Potter, [1897]. Size 
10 x 6, pp. XI. and 262. 

United Kingdom-Trade. Contemporary Roo. 78 (1897): 883-310. Yulhdl. 
Our Trade with Germany aud Belgium. By Michael Q Yulhall. 

MIA. 
Afglualetan-XMrhn. J. Anthrop I. 87 (1897): 75-80. Robertson. 

KdflrLtan and i b  People. By Sir George Scott Boberlron, x.c.8.L W&h Plolu. 
Aria. 0 . h ~ ~ .  

Intmduotio~l B I'Hietoire de I'Arie, Tnrcr et Mungolr dw Origin- B 1405. Per 
L&ln Cahun. P ~ r i r :  A. Colin & Cie., 1896. Size 94 x 64, pp. xiv. aud 520. 
Prmenbd by the Ezecutorr oj llre lots Mr. Ney Wiar. 
Afttv a rhort geo~ephicsl ohapter, M. C A ~ U ~  dirousser e~~ccesrively the enrlirrt in- 

habitnub of Asit, the Turks and Llam, the Mungolr, Aris under the Mon~olq at~d 
ooucludee wit11 itn acc tuut or Tituour aud tha triumph of Irlem. The book dedm with 
the periui which elupsod butween the full of the Purrion civilization in Aria and the 
rise of tile great power of Cbin~. 
Arb Minor. P.R. drtilbry I. 84 (1897): 427-143. 

Cunrulir expe~iencee iu Tutktty. By Colonel E. Clayton. With Map. 
C 4 k  

Dewibrs a journey fiom Erzerum to Van and through Armenia, with refertmojr b 
the coudition of Ariatio Turkey. 
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Chinr. B.S.6. CO~(MTC. Parlr 19 (1897) : 47741 1. Dqjudin-Beanmetr 
Le aommems de la Chine aveo l'ktrenger. Par M. F. Dajardin-Beenmetz. 

ahLnr -- 
Ohinn. Imperial Maritime Cnntomn. 1.--5C.tiitical Serien: Nos. 3 and 4. Re- 
turnn of Trnde and Trnde Report8 for the year lU96. Pnrt i.-Report on tlte 
Trade of Chine, and Abrtrsot of Strtintiar. Shanghai: Kelly & WaLh, 1897. 
Size 11 x 9, pp. 32. 

ohinn. B.S.Q. Parh (7) 18 (1897) : 86-80. B~nllL. 
De Ta-bien-loL P Tae-kou (rive droite du Mekong). 11 ootohre-7 d6oembro 189 1. 
Nouvelle route B travern le pay* de Ly-thai~g rt de Bathing, parscrm du Yalong- 
Kiurg, du Flenve Bleu et du M6kong. Par le R. P. J. SouliC. With Map. 

Ohina and J a p  B.S.G. Lym 14 (1897) : 291308. Pila. 
Le ddveloppement hnomique de la Chine et du Japon. Par M. U l y ~ e  Pile. 

Ohha-Wentrrn Prodnow. Rode. 
Three Yearn in Wertorn Ohina: a Narrative of Three Journeym in Snn-oh'uan, 
Knei-ohow. and YUn-nan. By Alexander Honie. Seoond Edition. London : G. 
Philip & 80x1, 1897. Size 9 x 6, pp. xxviii. and 802. Map and Fronlupieaa 
Prier 61. P r e d e d  by tha Pdi8kn. 
Mr. Hmie'r exoellent book on Wenteru China will be welcomed in thin oheaper 

edition, M it in a work of permanent value and popular interent. A pwfece given a 
mclne hintory of the ohangea in the Chinese commercial policy on the ilpper Yang-tzo 
dnoe 1889, when the book WM written, and becum tentimony to the vast importanoe of 
Sze-ohnen and Ynnnan as producing arms The development of the opium-mnnufnuture 
from native poppies in particularly ntriking. 
Oh-Wmtern ~~. Bhhop. 

A Journey in Wentern Bze-ohuae By I rn .  h b e l l a  Binhop. From the &c+ 
graphfoal Jmmal for July, 1897. Size 10 X q, pp. 32. Map and ZUwtrationr. 

Obiua-Yunnan. Rourtar. 
Rsv. Q. 89 (1896) : 19.110, 192,267,409 ; 40 (1897) : 23,81,483 : 41 (1897) : 26. 
La provinoe chinoise du Yunnan et len mutes qui y mbnent. Par G. Boavier. 
With Map. 
A carehl ntudy of the provinoe of Ynnnan snd the routen of appnnwh. 

Dntoh Bart In* H w w  and Van Blemdijk. 
Dagh-Beglnkr gehouden int Canteel Batavia vant erende daer ter plnetne aln 
over geheel Nederlandt9India Anno 1624-1629. Kgegeven door het Deperte 
ment van Kolonien onder tmmio?t van Mr. J. E. Heeres. Met een Inleiding van 
Jhr. Mr. Th. van B i e d j k .  n.Cfravenhage: M. Nijhoff, 1896. Biae 11 x 74, 
pp. viit and 418. 

frsnoh Indo-Chinm. J. A h t i p w  9 (1897) : 185-222. Ay monier . 
Le Chmbodge et nm monnmentr La province de Bs Phnom. Pu Y. Etienne 
Aymonier. 

India. J. Eart India A. 29 (1897): 17-48. Sowoll. 
India before the Englbh. By B. Sewell. 
Hbtorical retrmpeote designed to bring out the aotaal oondition of India before 

Britieh nupremaoy wan eatahlbhed. 
I n & - B . l n o ~  h U 6 h  ff. M'. 18 (1897): 357466. Yab. 

Loralai. By Major A. 0. Yate. 
1- Cuta 2. Deutaclen Morgenldnd. (338.61 (1897) : 267-290. Old~x~krg. 

Znr Qesohiohte den indieohen Kantenwmm. Von Hermenu Oldenberg. 
A history of the aeete o ~ t o m  in India. 

In&-Frontier Tribe& J. Anthwp. 1.98 (1896) : 161-201 ; 97 (1897) : 2-51. Ooddm. 
NbgB and other Frontier Tribes of North-&st India. By Oertrude M. Qodden. . 
With Plalu. 

India-Barney Beport. 
Qeneral Report OII the Operaiionn of the Sarvey of Iudia Department sdminintered 
under the Ctovernment of Indiu during 1895-96, Prepared under the direction of 
Major-General C. Stmhan, KE , Burreyor-General of India Caloutta, 1897. biee 
13 x 8). pp. 110 and L. Map and Platcs. Yrmsntecl by the Surveyor-ffnsral 
of Indiu. 



Indo-Uhb. B.S.G. Parie I8 (1897): 81-93. Boux. 
Benwignementa pdographiqnee in6ditr reoneillis, en debon de l'itikaire ruivi, 
au conm de I'oxpcklition dn Prinoe Henri d'Orl6rma, de MM. E. B o a  et Briffant 
dn Tonkin anx In~ler (J~nvier 1895Janvier 189d). Par kmile Bonx. 

mlmmn. 
JaEohwiit.r  nnd biidliobe Audriicke dm J a p i a b e n  Spraohe. Garmmelt 

iibemtet und erkllrt von P. Ehmann. Theil i (von A bin G). Snpplement der 
Xitthsilungen der Deutaohen Geclebbalt far Nstur- nnd Volkerknnde Ostanieas. 
Tokyo, 1897. Size 9 x 6, pp. xxii and 48. 

Japan-Pormau. Biaw. 
X. Deu&eh. Gu. Natur- u. V6lkerkunde Oslaricn8, Tokio 60 Heft (1897): 405-447. 
Geechiohte der Insel Form-. Von Ludwig Biers. Wilh Map. 

J~p.n-P.meg.oolu. J. To'&- G.S. 18 (1896) : 169-216. 8.a. 
Kameganka in the Provinoe of Mutau : ita Phyrieal and Geological Featurea ; and 
Relios of the Stone Age. By D. Satti, Bigsknebi. [In Japnneea] 

Jap.n-Luoholm Bibliography. Tram. Arlolia S. Japan 84 (1896) : 1-11. Ohunbarlab. 
Contribntions to a Bibliography of Lnobu. By Basil Hall Chuuborldn. 

Ja--M~ubi. J. T&y6 ff.S.18 (1896) : 385-444. yw 
The Topographical Distribution of Dolmen# in Mumhi. By 8. Yagi. [In Japanese.] 

Malay ~ h i * o - A m b ~  Hwrr. 
Bija. T d ,  Land- en V&mk. Ned.-IndB (6) 8 (1897) : 610-595. 

Ambon in 1647. Door J. E. Heerer. 
Reprint, with introductory remarks. of a memoir written in 1617 by the outgoing 

Governor, Gerard Demmer, for the nee of his auocesaor, Arnold de Vlarningh. 
Malay Amhipohgo-Borneo. Buth. 

Ovenioht &r -4fdeeling 83ekedena. Door J. P. J. Barth. Verhandelingen von bet 
Bataviaaeoh Qenooteohap van Knneten en Wetemhappen. Dee1 L. 2' Stuk. 
Bataria : Albrecht & Do., 1896. Sise l l f  x 8, pp. 146. Plakr. 
Thin work aontainr a akeloh of the Dntch mlations with Baelrsdenr, rinoe 1824, 

followed by a detailed desoription, mainly from personal knowledge, of the separate 
districts whiob make np the divieion. 
Malay Arohipohgo-Krakatau. Mullor. 

njdr .  K. Ned dardrijkr. Gknootr. Anoferdam (2) 14 (1897): 118-122. 
De eilanden Krakatau en Langeiland. Door J. J. A. Muller. 
Short eooount of a vieit of the Dntcb government rnrveyom to Krakahu, in June, 

1896. The thiok layer of voloanio amhen whioh entirely oovercd the island at the 
eruption in 1883, in now out into deep ravines by ihe wtion of rain, making it .Imoet 
i m p i b l e  to traverse tlre island. 
Malay Amhipahgo-Philippine U n d r .  Virohow. 

SUz. K.P.A. Wirr. Berlin(1897) : 279-289. 
Die Beviilkernng der Philippinen. Von Bud. Virchow. 
On the type of tbe people-not on the popnlation-of the Philippine bl~~da. 

Y a y  Archiplagodnnutra. E m -  
Tijde. K. AW. Aard. Gcnodr Amderdam (2)  14 (1897) : 209-320. 

Bemhri'ving der Onderafdeeling Groot-Madeling en Batang-Natal. Door 1%. 
A. L. deyting. ~ i a  ~ a p .  

Ma!ay ArohipeIrp-Sumatra. Ea&r 
T+& I n d W  Taal, I ~ n d -  en Vdksnk. 89 (1896) : 327-366. 

Neer Midden-Sumatra in 1684. Door Dr. F. de H u n .  
Malay Arohipelago-Sumatra. w-. 

Tijds. K. Ned. Aardrvka. Genootr. Anubrdam (2)  14 (1897) : 1-112. 
Verelag eener rein nanr de Onafhankelijke Batakhden ten Noorden van het Tob-  
meer. Door C. J. Westenberg. Wifh Map. 

Malay Peninmla. J. A h t i c  S. Bangal 65 (Pt. 2) (1896): 559-516. w. 
Material8 for a Florn of tbe Malayan Peninnula. No. 8. By George  king,^.^., eto. 

Philippine Irl.ndr B.S.Q. Madrid 89 (1897) : 4748. - 
Comnnicscionee telegrb0oae submarinas en Filipinna 
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A u .  B.S. ~heiiiw. a .  4 8. (1897): 701-722 Haoaira 
Mon Voyage en Abysrinie. Par 8.0. Mag. Kyrilbe Yacaire. 

A m  Rso. (3.41 (1887) : 101-108. Bodre. 
~ ' f i th io~ie .  La ix dSAddiiAhbe-l. Qnmtion den Fmntibree *thiopiennea 
L'bvenir de l'kgopie. Par le Dr. Bonire. 

Mtinh 8011th Afrior. C d p o m q  Rev. 72 (1897) : 470-481. Holland. 
The Protapeate of Bhodeaia. By F. Caterby Holland. 

Q. Col Johm. 
F"e tEYielde the colony of the cape of aDod Hope. BY Percy Johns (Kim- 
berley). Cepe Town, 1897. She 94 x 74, pp. 16. 

Qongo Bbb-Lake Lwpold IL Mmwncnt Q. 14 (18%'): 857-540. - 
Le leo LBopold IL With Map. 

rslpt-htinoP. A t r a v s n  Is Monde (Tour du Mode) 8 0897): 225-228. Oayet. 
La DPoonverte du Temple de Ram& 11. B Antind. Par M.. Albert &yet. With 
lllurtnltloru. 

Sgypt-Dongola aad RUMS. B.S. Eh6div. a .  4 8. (1897) : 745-765. Abbate. 
Dongola et la Nubie. Par le Dr. 0. Abhte  Woha 

Z g y p b m h t  Xin~h J. Anthrop. I. a7 (1897) : 90-92. Beton-Kur. 
Dhovery of the Loet Flint Mines of Egypt. By H. W. Beton-h.  

.Xgypt-Winter Olbmta. Quarterly J. 8 .  Mdmdog. 8 .  W (1897): 1&198. C l m n q .  
The Winter Climate of Egypt. By H. E. Leigh Oanney, Y.D. With Dfogrcmu. 

Xgypthns. Bohwsinmrth. 
Dr. O. Sohreinfnrth. De lPOri@ne den kgyptiens et enr quelqneeunn de leum 
w e 8  remontant B l ' ep  de la plerre. Extrait du Bnlletin de la 8ooi6t6 Kh6diriele 
de ohpaphie,  Iv' d r ~ e ,  No. 12. Le 0- 1897. Sise Sf x Bf. p p  24. 

m. P.B. Colonid I. 88 (1896-97) : 275-804. Outer. 
The Colony of Lypr By Sir Gilbert T. Oarter, x.a.u.a. 

X s d a g u w .  Rso. f i onp i rs  94 (1897) : 825-542. Daponohrl. 
Mdagaeaar : Un pmjet de ohemin de fer. Par A. Dnponohel. Wlth Map. 
U d p t i o n  of e projeoted railway from Mahenoro on the esrt amt to Antanmerino. 

X a d y l w u .  B.S.Q. Pani (7) 18 (1897): 96105. hndidier .  
Voynpe de M. Lamaire dens l ' hdro j  (Octobre 1896). R C a 6  par M. Alfred 
Orandidier. With Map. 

-mu. Ann. a .  6 (1897) : 368-369. - 
L'orgahtion militeire et administretire de Yedegumr. With Map. 

m d y r u o u .  Man. S.Q. Itdiona 6 (1897) : 195-198. HarhdlL 
Media altema dell' bole di Medagarosr. Note del d o  Prof. Olinto Marinelli. 
Celoulationr from the orographical map in the Anndea dm Q&gmphis give 602 

metreo, or 1975 feet, M the average elevation of Medagaroer. 
Y.d.(lue~. J.R. Unitsd &dm I. 41 (1897) : 722-767. Olirrr. 

The Madageroar Expedition of 1895-96. SnmmsriEed fmm the Oteciel Report 
of General Duoheme. By Oephin S. Pafield Oliver. With Map. 

Sadagamr and B6rmiooa. Oliwr.  
The Voyages made by the Sieur D. B. to the Islandn Dauphine or ladagcwer 
and Bourbon or Msmoerenne in the yeam 1669-70-71, and 1878. Tranelated and 
Edited by Captain Pafield Oliver. With Feoeimile Ma? and Illustretionr. 
Supplement to the Voyage of Fran oie Legnet, issued by I h e  Haklnyt h i e t y ,  LO, lxxxii. and lxxxiii 1891 L don : David Nntt, 1897. size x 6, 

pp. xxxvi. end 180. P&~O,. $d Pre- ty * p - b .  
The original of thin 'onmal, whioh ie now first ynbliehed in English, wee printed 

3n Parie in 1674 in duodocimo form. Tbe author, whose name, a ap r. from his 
.dedicatory letter, was Duboin, went to Madagascar s t  the time of the e a r r ~ r e n c h  oon- 
nection with the idend, apparently to find official employment at Fort Danphin. The 
chief internet in Ilia account oentres in his deeaription of the fenna of B6union (YM- 
.cnrenne ss he cello it), including tho dodo and the gigantio tortoises of the inland. The 
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present edition oontein in addition to the Editor's noten, a pendicen by well-known 
zoologintn on point0 nit% reference to the fauna needing ekcidation. The greatcr 
number of the illurtmtionr are from the photographs of Dr. Oatat. 
&--E~-J#. Dnponohd. 

h. &htVlqw (4) 7 (1897) : 622-625,75&780. 
Lea oheminn de fm de Madagacar. Par I. A. Duponohel. 

Xuoaao. Rev. 0.40 (1897) : 409-415 ; 41 (1897) : 8-14. Booire, 
Le Mama. Pdtionn renpectiven dw puimancen Ewop6ennen dana la question 
nhrocaine, b Trait6 FranmMarocsin de 1845, l'avenir du ACnm. Pnr le Dr. 
Bouire. 

ruoteo--ru. m-n. 
.Medical Rc rt on tbe Minrion of Sir G. Eoan-Smith to Fez in 1899, with one 

hn. By Ggeon-~aptain W. G. Mnophenw. Arm Medim1 De rtment. 
%(em for the yeu 1892, with Appendix. Vol. xxxiv. %ndm : Ejre %Bpotth- 
woode. 18Q4. Sire 10 x 6). pp. 814-379. 
Thin report oontainn valuable geographical oboemtiom on the journey to Fez mil 

on that city. 
Rooth ~ A n t h r o p o l @ ~ .  hrg i  

Qiunepp Sergi. Africa Antropologia dell. Stirpe Camitica (Speaie Eurafri- 
arne). Torino : Fratelli Bocca, 1897. Size 94 x 64, pp. xvi. and 426. M a p  a d  
IUw(natbru. P r d d  bp tho Y u b l ~ r  
A treatbe on the anthropology of the Hamitio raced of Afrioq which w i l l  be futhi  r 

referred to along with other reoent boob on Afrioa. 
R o d - W a t  Af&n. BJ.0. et GdrcUb& d'0ran 17 (1807): 243-'252. Barnard. 

Documents pour rerrir P l'6tude dn Nod-Oueat Africein Par Alrgortin Bernard. 
A &art amunt  of oollection of documenb relating to Bhocco, many derived 

from native roamer, made by order of the Governor-Qeneral of Algerir 

R o d - W a t  Afrier Ann. 0. 0 (1897) : S7-883. Dm 1. Paohe. 
La xone f m n t i k  de I'AlgCrie et dm Mmx d'aprb de nonveanx doonmentr Pnr 
M. P. Vidd de la Blrobe. 
A review of the abovsmentioned colleoth of doeumenta 

Rubiur h e  Qrorbrly J. Q&g. 8.1 (1897) : SO-376. Lpnr, &kin, ~ C B .  
Note on a Portion of the Nnbian Ikrsrt mouth-eut of K o h  I. Fidd Qsology. 
By C.pt H. Q. L p n a  11. Petrology. By Yi C. A. Rainin, B.W. IlL Watex 
Analyrr. By Mino E. An-, 8.r. Wi(i Map. 

hmaliland--IIWe Implmatr  J. Antbop. I. S7 (1897) : 98-95. Won-XUT. 
Fprthw Dimverier of Anoiant Stone Implernentr in Som.lil.nd. By H. W. 
I k t o n - k .  With Plater 

Bath Afri8s. 6ohliaht.r. 
Neum UberLtrl Manohn Farmhnngen in SUdortsfrika Von Dr. H Q. SohUohter. 
(Sondmbdruck sun dem Jahmbsrioht, 1896, dm Wiirtt V e m h  fb Ikndelr- 
geogmphie. p p  98-183.) Sim 10 x 7. Por(raSL Pnmld by tho d&. 

Oouth A f r h  and -u. B.8.G. L p  14 (1897): 319471. aadro. 
En Afrique aartrale et P Madsguou. Par AL Henri Qindre. 

kothdiner pa. r. n (law) : en--. L w i t r  
A Vkit to South Africa. By Lieat. C. B. Levitr With Mop. 
N o b  of an extempore leoture dwcribing a tour in 8odh Afrim, inolnding the 

T ~ 1 v a . 1  and Bhodmla 

XQEm- 

haad& Tmw. (38. Quebec, 1893-97 (1897): 101-145. (YBEUM. 
L d u m  on Norlhern C P n d r  By H 0'Sullimn. With M a p .  
Thin plw artliner 8 robeme for a tr8nnwntinent.l d r a y  fmm Qnebeo b Jarnee 

h~, .nd thenw wertnald in a n-ht line to the P.dBa amat, p r i n g  north al Iake 
Wuulipeg. 
-mmU mu. G.S Owbrc, 1893-97 (1897): 174910. Ir V m r .  

A n t i d  q u i m  hintaiqne st -phiqua Pu M. N. Le Vamenr. 
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Cmd8--E~d10n B.r B- Boll. 
Reaent Explorationn to tho Sooth of Hu~lnnn Bay. By Dr. Robert Bell, r.R.8. 
From the hgrophicd  Journal for July, 1897. Size 10 x 64, pp. 20. Hap and 

' llludrationr. 
(knd.-Raw Bnuuwiok, Plaoe-Ram#. Qanong. 

A Monograph of the Plaoe-oomenolature of the Provinoe of New Brnnrwiok. 
(Contributionr to the Hiatory of New Brunrdok, No. 2.) By Willialn F. Oanong. 
M.A., PII.D. [From the Trandafionr of tL Royd Souiet~ of Canada, Beoond 
kr ieq  1896-97. Volume ii. Beetion ii. Euglbh Literature, Hlatoq, Archmology, 
eta] Ottawa: John Durie & &n. 1896. Size 10 x 7, pp. 175-290. Prmnbd by 
the Author. 

hnada-North-Wn#t Tdtocy .  Conbmprary h. 79 (1897): 305-311. De WindL 
The Klundike Qoldfleldn. By Harry De WindL With Mop. 

Canads- Tidn and hrrmk. DIWIOP.. 
Survev of Tiden and Currenb in Onndiau Waters. Be of Prngrenn by W. 
Bell h w w n ,  c . ~  Ottawn, 1897. Size 10 x 7. pp. 50. $" harts and Dlag~mr. 
Mr. Dnwmu'r valuable work ou the tidem of the Qulf of St. Lawrenoe has already 

been referred to in the JournaZ. The prwenl report rhown that important reoods 
were obtained h t  year. Apart from the naientiflo bearing of the inrmtigation, we 
hope that the pmatioal importance with regard to the propned faat line of etesmm t o  
the St. Lawrenoo will induce the Dominion Government to oontinne the work. 
Xdcm Idandr B8.G. y Edadirtioa Rep. Mszicuaa (4) 8 (1894) : 168-206. - 

Dictamen de la Cominido renpeotiva weme de Ion derechon de MCico nobre el 
Amhipi6lago del Norte, rituado frente 6 1- oor- de la Alt. Wifornir Wit18 
Map and Chart. 

Ybdoo-Xomt.irU. Alpim J. 18 (1897): 456-461. Eamilton. 
Aroentn in Yexioo. By A. B. Hamilton. 

Argentine Bepublie-Bmmr A r m .  -- 
Bureau ObnBral de Ststintique de la Province de Bneuon Airen. L'Agriculture, 
l'$evage, llInduatrie et le Commerce clan8 la Province en 1895. Mdrnoiro publie' 
sour la direction de Csrlo~ P. Salan. Ls Plats, 1897. Size 11) x 8, pp: ox. and 
109. Map. Prewnted by Carlor P. &ah#, Dificteur-BMaZ de la Statirtique. 

Bolirk nu5or. 
Miniderio de Inntruoaidn Pllbliaa y Fomento. Informe del Jere de la l e n s  Topo- 
flflca de la Delegeoion Naoional en el N.O. prenentado a1 SeKor Minintro de 
Inntmooi6n PPdblica v Fomento mbre exdoraoionen efeotuadea en el Norte de la 
Bapbblica. Sum,  3897. 81.0 12 x Q, pp. 40. Map. Pre~ntcd by M. V. 
Ballidan. 

Bolivia and Peru. -- 
Oflcina Naoionel de Inmigraoi6n, Entadintica y Propaganda Geogrlflce. Oueation 
de Limiten entre Bolivia y el Peru. Sobre la region de Caupolim 6 Apolobsmba. 
La Pas, 1897. Size 9 x 6, pp. iv. and 264. Pwmnbd by the Author. 
A dinou~ion, from the Bolivian side, of the dinputed boundarien between Bolivia 

and P e a  

A U B T U U 8 I A  AND PAOIIIO UILAUDI. 
Arutrr31.. B.8. A l i o .  0.4  (18%') : 723-744. Birohc. 

LsAurtralie. Pu Henri Biroher. 
B r M A X a w ~  Mragregor. 

Britbh New Guinea : Country and People. By Sir William lU gor, r.c M.Q. 
London : John Murray, 1897. Size 8) x *. pp. 100. Map c m d ~ t r a t i m a  
Thin important work Boloden the paper read by Eir Wm. Yaogregor at the Boyd 

Qeographical Soaiety. I t  in the moot complete and authoritative treatire on BritLk 
Nqw Guinea ever compiled. 
R a d  Bso. 8P (1897) : 885-396. 

Hawd et lea $tab-~nin. P u  J. Semigoy. 
8nrrfqnr 

A general Petch d the Sandwioh inlendr, hirtorical and aotud. 
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Rew Ctuiaer. B.8. Q. da Z'Bt (189,s) : 36M80.  -. 
Exploration err Papounrie. Per J.-A. Lemoine. With Map. 

ROW Zbnd-Cenmr -- . 
Berults of a Ceorur of the Colony of New Zealand, taken for thenight of tbe 12th 
A ril, 1896. Wellington, 1897. Uize 131 x 81, pp. vi., 868, and lxvi. 
#he population of New Zealand in 1896 war 749,214, of whom 89,851 were M n x h  

The total population of the chef towor, including their nubnrbn, WM-Analland, 
37,616 ; Wellington, 41,758 : Ohrirtohnrch, 51,830 : and Dunedin, 47,MO. 

zal.nd-Deep-Sm Fauns. -tan. 
New Zealand Inetitnte. Deep-sea Fauna of New Zealand Extrcrcted from the 
' Repartn of tho Clr42lemger Expedition.' By A. Hamilton. Wellington, 1896. Sire 
10 X 6, pp. SO. Chart. 

a0Ut-b. B. (kdog. 8. A l ~ s r h  7 (1896) : 899-422. Qllllimr. 
Cuspate Forelandr By F. P. Unlliver. WiU1 IUautrrJlon~. 

L.nd-mrhoa B. C7dog. 8. A& 7 (1886) : 877-398. D8rlr. 
Plaim of Marine and Subalrial Denudation. By W. Y. Dab. 

~ - W = P h v .  Natural &fenas 11 (1897) : 48-49. B d t h .  
Note on the Warm Underourrent in the Arctic Oaean between Greenl.nd and 
Spitehergen. By B. Leigh Smith. 

~ o g n p h ~ .  B.E.G. P a d  18 (1R97): 5-85. Thoalot. 
Carten lithologiquee now-marinen. Par M. J. Thoulet. 

00-phy--0. Bls. ff. I W a n a  4 (1897) : 266-281. hrmi 
La tem rahua della rnper6cie del Mare Adriatioo. Appunti del ProC Do&. 
~rtm Eavazai 

O m a p h y - Y u l n e  Life. Natural Gelsnss 11 (l8S7) : 17-27. X-T 
On the Dintribntion of the Pelagic Foraminifers at the Surfwe and on the Floor of 
the Ocean. By John Morray, LL.D., LBB. With IIludrationo. 

The author te rm the limit of eaturntion the rurfaoe of the sub-lake," and deanriben 
obrervatiom on well0 which oooflrm the relation of underground water to d n f a l l  M 
elabomted by the lmg den of obnervatione in Europe. 

A~XBOPOQW)OBAPHY AND EI~TOBICU emaBm. 
0.bot. fflubur 79 (1897) : 1-3. BW. 

Die.Entdeclnmg Nordamerib dumh Giovanni Caboto im Sommer 1497. Von 
Bophw Buge. 

4rbot. Rw. G. 40 (1897) : 401-408: 41 (1897): 86-43. gurLH. 
Sdbsrtien C.bot, pilote mspr d'Espsgne. oonniddrd a n m e  Car tog~~pha  Per H. 
Harrinne. 

0.bot9r Voynp. BurL# 
The Dircovery of .North Amerio. by John Cabot, the alleged Date and Landfall, 
aleo the rbip'r name, the Matllrew, a forgery of Chatterton ? By Henry &rhea. 
Third Edition. London : B. F. Btevena, 1897. Size 8 x 54, pp. 48. Prersnbd 
by the l'Ubli&hw. 
MI. Hadare advancer reknns for him belief that the dab availvble for the dhnmion 

of Cabot'r voyage u e  not eutRcient to jurtify any oonclueion an to the plaoe or date of 
the Iandfall, and the name of the rhip, the Matthew, he imputsr to a forgery of 
Chatterton'r 
Dntoh V o p p .  &wmvd& 

Ti*. K. Ned. dard. Genootr. Am$terdam 14 (1897): 397-410. 
Eene Rein van eene Nederlandncbe Vloot in het begin der 17 de eenw. Door W. 
P. Gmeneveldt. 
Amount of the voyage of a Dutch fleet from Java to the Chinere mcut in 1622.. 

h0gmphS0 Envkonmmt. National G. Mag. 8 (1897) : 161-176. Hubbud. 
The Effectr of Geographic Environment in the Development of CIvfli%ation in 
Primitive Man. By M i n e r  G. Hubbard. 
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Hbtorianl Bouten. De Ir B l ~ h e .  
Lee voies de oommerce dsnr la Gtkgrsphie de PtoldmQ. Par Y. Vidal de la 
Blaol~e. Extrait den Camptea Bendlu de l'Acsd6mie dea Inscriptione et Belles- 
Lettren. S h c e  du 6 Novembre 1896. Parin : Imp. Nationale, 1896. She 9 x 6, 
pp. 32. Hap.  P d  by Author. 
An endeavour to eluoidate Ptolemy's Geographical Tablw by reference to the trado 

rorrtea in uuo during the eecond century, sbowing what were the probable data thus 
available for Ptolemy, and what une he made of them. 
HiaLoriad-Vwpuooi Ma. 8.0. ltdiana 6 (1897) : 209-226. Mutino. 

Solla relaeione di AmerigoVwpnooi al Qonfaloniere Pier Soderini, studio del dott. 
Antonio de Martino. 

ItJka bigr8ti0p Ann, Q. 6 (1897) : 138-132. Yver. 
L'dmigration itnlienne. Par Y. Q. Yver. 
A study of the dentinstiou and origin of the migrating Itdiam, nearly 300,000 of 

whom leave Itsly annoally. 

='?E y T r i h .  P. Canadfan I. 1 (1897) : 3-7. Wlmrton.  
e Dwarf Domwtio Admale of Pygmien. By B. Q. Hnlihrton. 

BIOO1UPHY. 

Diokwn. Dsutrdb Bundmku Q. 18 (1897) : 520521. Wolkanhaner. 
O h  Didson. Von W. Wolkenhaner. With Portrait. 

Ihmm~rion. Deulachr B d u u  0. 19 (1897) : 421-422. -- 
Camille Flamrnuion. With Porbuit. 

Booda -1W 
Memoir of George Brown &ode, 1851-1896. By 8. P. Lrogley. Bead before the 
National Academy, April 21,1897. Wanhington, 1897. 8ise 10 x 61, pp. 80. 

aUrdt. D d e d n  Rundrdrsu (3.18 (1897) : 518-519. -- 
Vinmz v. Hawdt With Portrait. 

Mrl~llb.  Ndiond 0. Mag. 8 (1897): 187-190. -- 
George W. Melville, Engineer-in-Chief, U.S. Navy. WitA PdraiC. 

sewton. oibbh 
Hubert Aneon Newton. By J. Wit- Gibh. [From the American J o u d  o j  
8aieaw. voL iii., May, 1897.1 Biee 91 x 6, pp. 20. Portrail. Ptwsntsd by the 
Author. 
Mr. Newton'e work sr an odronomer war ooneerned mainly with meteon. 

W e r .  Jdrb .  Rohlodrrr Alpin Oiub 8s (1897) : 217-234. Kn0n.n 
J d a r  Simler a18 V e r f w  der "Vallenis Denoriptio " and den Commentnriue de 
Alpibna" Von O. Meyer von Knonan. 
J a b  Simler, born in 1530 in Zurioh, wrote a demription of Valair and of the Alpn, 

of which a snmmru). ie given in thin artiala 

at- Dsutroks Rundrchau @. 18 (1897): 422-424. -- 
Der deutsobe Generalportmeinter Dr. Heinrioh v. Stephan. With Portrait. 

Wlhn-Barker. NautMal Mag. 66 (1895) : 567-569. -- 
The Editor's Album. Captain David Wibon-Barker, Lient. B.N.B. With 
Porlrait. 

BE-L. 
MWognpb~.  m l o r t  

I Catnloghi e l ' l t i tub  Internrzionale di BiblioqraBa. Orervaaioni di D. ahilovi. 
I. I Cataloghi delle Biblioteahe. Firenze : Fratalli Bocca, 1897. She 11 x 7f, 
PP 4 2  

Biblbgnphy-Boy.lOoloni.1 Inrtitnt~. -- 
P A .  Cdonid I. 98 (1896-97) : 4BHQ4. 

Index to the Papem and Authorn in Volumen I. to XXVIII. of the P d i n g r  of 
tha Rtyal Colonial I d i t u b .  

Bibliography. 8onnm~hein. 
A Bibliogmphy of Qeogrephy, being the sections relating to tbnt rubjeot in The 
Beet Booka' and *The Reader's Guide.' By William Swan Sonnensohein. 
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London: Bannennohein & Ca, 1897. Bfre 10) x 8). pp. [ISB]. Pr&e lr. 6d. 
PNmld  by the Publiahera. 
This in a roprint of the bibliography of Cfeomaphy publieh~d in 'The Beat Bookr ' 

nome yearn ago, with an apperldu containing addit~onn up to 1894. 
Bibliography. Thoole+ 

Notice nur len travaux ~oientiflquen pnblit, par Y. J. Thoulct. Nancy, 1897. 
sfre 10 X 8), pp. 64. Prsrenfed by the Amthm. 
Prof. Thoulet given a ohmnological libt of 140 memoirs. of which he in the 

author, ranging from 1868 to the prcnent year. Tl~ey deal wit11 many queatiom of 
mathematical and hysial geograph 1 tterly largely with weanography. Mod of the 
titles are followed gy a mmlnary of tc Lnbntn of the papen referrod to. 
aommrmial 9eographj. f h h p m o r g  Rev. 78 (1897): 213-218. XnmU. 

Twenty Yearn of Trade. By Michael Q. Mnlhall. 
Contrant of the trade of the world in 1876 and 1896. 

CommeroIal Qaography. Baotlirh G. Mag. 1s (1897) : 337-357. -I-. 
The Geography of Communicatiom. By Sir Henry Tyler. 

Xdnoationd-Mothodn. D 8 A  
Studies for Stndentn. Large Scale Maps an Gt~~graphical Illuntrationr By W. 
M. Davis. (Beprinted from the Journal oj Gdogy, voL iv. No. 4, Ittoy J u n e ,  
1896). Chicago, 1896. Size Sf x 7, pp. [SO]. 

Egyptian Writin@. - 
An Egyptian Alphabet for the Egyptian People. Florenoe: The Landi Preu~+ 
1315-1897. Size 10 x 7, pp. 56. 
Thin anonymoun~mphlet roponen a tnnsliteration of the Arabio alphabet for the 

nle of Egy tiam. he Ibrm asopted in a Roman alphabet with a few discriticalmarkr. 
Itn une ia iguntrated by a nnmber of examplen. 
B e w p h y  in 1886. (kmpor. 
Lu Qeopffn en 1895. Memoria mbre et VL Con Intemrional de C i d n  
~ A O Y  r lebndo en IAndren. Por Bafwl E n  Campor Madrid, 18B7. 

ire 9f x 64, pp. 288. P b k r  Prarsnbd Ly the Author. 
Sefior To- Campos haq in hin lengthy report on the Skth International WO- 

p p h i c a l  Congrenn, given a very full aooount of the work of the Londun meeting, with 
original notea, and in mmn inrtancen bibliograpbien of mme length bearing on the 
nubjeat of the Congrean ppen. 
a m  COIOD~W. narri. 

B.S.G. Mard& SO (1896): 225-243,!l96413; 81 (1897) : 25-40. 
N o h  nnr 1'Emplre colonial de 1'Allemngne. Pu M. Henri Bad. 

~ap~.n aoloni~.  ~ d o r r  J ~ M .  10 (1897) : 18-89. wdl 
Ein Beitrag mr Fmge der Verbreoherdeportation w h  deutrohen Kolonien. Von 
Jaohim Qrsf Pfeil. 

LIp.@wnwIlooirtl. CuMor 
Memorb que el prenidente de la W e d a d  -Boa de Lima Dr. D. Luin 
Ouranm prtuenta a la juuta general de la Sooiedad en su ultima lerion de .ZLo 
(1897). Lima, 1897. 8 h  10) x 7, p p  21. Prsrarlcd by tba ArUor. 
The a n n u l  add- to the Lima Qeographid Sooiety, aunmuixing the pogm- 

phial  aotivity of Peru. 

lfnl-=YIbportr. - 
Free Church of Baothd. B f i i o u q  Beportn (Foreign), Ma .'1897. 1. Foreign 
Y i o n s  (including Beport of Wo-'n Societ ). 4. ~ o l o n d ~ ~ i m i o n s .  8. &n- 
ti-tnl Minnionn. 4. Miuionn to the Jewn. binburgh, 1837. Size il X Y, pp. 
128,78, go, 16. and 20. 

xmty m. lhbh Q. BId#m 90 (1897) : 1-66. Shut& 
BeitCgs m r  Entrtehnngngwohiohte dea Wdsr .  Von E khwtz.  
Notea on the W r y  of the origin of monetary nyatemn In diftbrent partm of the 

world. 
x0nnt.i. 0- HolW 

Smithnonian Mincellanwnn Calleetionn. 1055. Mountain Obsemrlorien in America 
and Europa By Edward 8. Holden Wubington: Tlie Smithemisn Inrtitution, 
1896. G i  9) x 6, pp. vL and 78. Plrlea Pwanted the Smirhadar lu(ik32n 
A rtady of the eonditionn for meQoralogia1 obaemationn at  high altituda in Emopa 
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XXXIV. 2. 3, 4, 6, 7, 10. 11,12,14, 15, 16; XXYV. I, 2, 3, 6. 7, 8, 9,10,12,13. I+, 
15; XYXVI. 1, 2,3,4,9, 12, 15; YXXVII. 1, 5, 0, 7, 9 ;  XLIX. 1.8, 8, 10; L.7. 
Ss. each. 
London. Index, in five sheets, on a wale of three inches to one mile, showing the 
wvised sheets on ascale of i r e  feet to one mile, 12r. 6d.. or eeparately 2r. 6d w h .  
Index, on a scale of one inch to one mile, showing the revised sheeta on a ecale of 
tive feet to one mile. 2s. 6d. 
Index, on a m l e  of one inch to one mile, showing the r e v i d  sheet8 on scale of 
twenly-five inohen to one mile. 2r.6d. 
Index, on a scale of ono inch to one mile, showing the revised heeta on a wale of 
n u  inches to one mile. 2r. 6d. 

Publimtions ieeued since September 8, 1897. 
1-inah m l e  :- 

EXBLAND AND W A L E S : - ~ ~ ~ ,  165,178, hills photozinoographed in brown ; 281,312, 
327, hills engraved in black or brown ; 202, 267, 304, 329, 343, revised, hills en- 
graved in black or brown ; 256, 270, hills engraved in bleak. lr. eaoh. 

6-inch--County Mapa :- 
ENGLAND AND WALES :-H~npShi?~, 20 N.E., 22 N.E ,35 8.L, 42 N.W.. 43 8.&, 48 N.W.. 
S.W., 49 N.W., S.W.,50N.E., E.t.,51 X.W., S.W.,57 N.W., 59 N.W., N.E  r;16610S8& 11 
N.W., 12 B.E., 15 N.E., 20 N.W. hl'S01, 11 N.W., RE. WUtEhh, 73 N.W., E.W. 
London, 3 RE., 5 N.E. 18. each. 

96-inch-Parish M a p  :- 
ENGLAND AWD WALES:-Oheahtre, XXIX.3,6,11,14: XXXVII. 3,6,7,10,11.1+. 
15; XLIV. 2, 3, 6,7. Dprh.m, 111. 7, 10, 11, 14, 15 ; IV. 9, 13; VI. 3; VII. 1; 
XI. 10; XXXIV. 8, 10; SXXV. 5;  XXXIX. 16; XLI. 9, 10, 11, 13, 14, 16; 
XLII. 7,12, 13, 14; XLIII. 9, 10, 12, 14, 16; XLIV. 1,9, 10,11,12, 14; XLV. 
5, 6, 7, 8, 9, 10, 11; XLVI. 1, 7, 12; XIIVII: 1, 2. Eucu, 11. 16; 111. 5, 9. 10. 13, 
14,15; IV. 13. 14,15,16; V. 11.13; VIII. 6, 12, 15; IS. 1 ,5 ;  XI. 4 ;  XII. 10, 
11, 14, 15; XV. 3 ;  XVII. 4, 6, 7, 11, 12, 16; XVIII. 8, 9, 10. 11, 12, 13, 14,1fi, 
16; YIX. 10, 11, 12, 13,14, 15; XXII. 16; XXVI. 10; XXVII. 1, 2, 8, 4, 5, 6, 7, 
9, 15; XSVIII. 1.2, 5, 6, 8, 10,12,13,14; XXIX. 13; XXXI. 3,7,11; XXXVI. 
3 7. 8 ;  XLI. 2, 3. 5 ;  XLIX. 2 ;  LXV. 7 ;  LXXVIII. 7, 11, 15; LXXIX.3; 
~ X X X I I .  7, 11 ; LXXXIII. 15 ; LXXXIV. 8, 11, 12; LYXXV. 5. H.nrplhSrr, 
XLV. 9; LIII. 3,6and 10,13; LXV. 7 ;  LXX. 12,14; LXXI. 14; LXXII. 11,13, 
14,16; LXXIII. 11.14,16; LYXIV. 9 ;  LXXVI. 11 ; LXXVIII. 4 ; LXXIX. 1, 
2.5,6,7,8; LXXY.3,4,7; LXXYI.1,2,3,4. Eertfordahire,XXX.4. Kent, 
11.4: 111. 1,11; IV.  12, 14, 15; X. 6 ;  XV. 12; XIX. 12; XXXIII. 10,11,14; 
XLII. 3 ;  XLIV. 4, 5, 7, 10, 12, 13, 15. 16; LIII. 14; LIV. 1, 1. 3, 4. 6, 7. X, 9 10, 
11, 12. 13, 14; LX. 15; LXIII. 3, 4, 7,10, 11, 12, 14, 15, 16; LXIV. 1. 2,4, 6.7, 
8.9, 16, lorthumberknd, XXII. 14; XXIV. 11, 12, 15, 16: SXV. 9.10, 11, 13, 
14, 15; XYVI. 3. 6, 10, 11, 13;-XSIX. 3, 4, 8, 12, 16: XYX. 1, 2, 3, 4, 5,6, 7, 8, 
9, 10, 11, 12, 13, 15. 16; XXXI. 1, 2. 5, 6, 9, 13. 14; XXXVI. 10, 11 ; XXXVII. 
1, 2, 3, 4, 7, 8: XXXVIII. 1, 2, 6, 7, 10, 11; XXXIX. 9, 10, 15; LIV. 3 ;  
LXXXIX. 8. 11; XCVII. 2 ;  CIXA. 5. Ourray, XIV. 15; XXII. 8: XL. 16; 
XLI. 11. Bnsrcx, YIV. 13,14, 15, 16 ; XV. 14,lti; XXII. 3, 16; XXIV. 4, 8,12, 
13.14: XYV. 2.3.4.8.11. 14.15: XXXIV. 8: XXXV. 4.5.11: XXXVL 5. (5. 

(E. Stanfwd, Agent.) 
gngknd and Wder. Bnrtholomer. 

Bartholomew's Boad Map of England and Wales from tho Ordnance Survey, in 12 
Bheeta Scale 1 : 253,440 or 4 stat. miles to an inch. By J. Bartholomew & Co. 
Edinburgh, 1897. 12 aheets. Prim 2a each, mountad on cloth. Prewn(ed by the 
PuMirhers. 
Thin map hna bcen specinlly prepared for the use of cycling tourists, all main ronds 

are clearly sl~own, und all tho principal towns and villages are shown in red. The 
map would have boen more useful to cyclists if the differences in elevation at points 
along the roads had been more clearly indicated. In addition to the purpose for which 
it has bten published, this form8 an excellent general map of Eogland and Wnles. 
Qarmany. Konigl. Pmu. Lsnder-Aufmhma 

Karte den Deutschen Reichee. Herauegegeben von der Kartogr. Abtheilung der 
KoogigI. Preuss. Landes-Aufunhme, 1894. Bheeta : 379, Elberfield ; 429, DUren , 
480, Mnlmedy. Sa le  1 : 100,000 or 1.7 stat. mile to an inch. Price 1.50 markr 
each rheet. 
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~~~ QW~=PW. Poolr. 
Eiatorical A t b  of Modern Europe from the Dmline of the Bomen Empire ; com- 

rhing a h  mepr or pnrta of h i e  and of the New World, oonneoted with E m p e e n  
kistory. Edited by Beginald Lane Poole, Y.A., PE.D. Leoturer in Diplomatio 
in the University ot Oxford. Parts L, xi., and xii. Oxford : The Clarendon Prerr : 
London, Edinbrugh end Qlssgow : Henry Frowde, ma. ; Edinburgh : W. & A. 
K Johnrton. 1897. Prim 8r.M. Prawnbd &I Ohrendon Prerr. 
Part  x. o o n t a i ~  : No. 47, Poland and Lithuania before the Union of Lnblin, 1569, 

by B. Nisbet Bein; No. 54, Northern Franoe in 1066, by James Tait, M.A.; No. 63, 
Italy in the Lombard eriod, 568-774, by Prof. B u y ,  ~ m . u .  Part  xi. : No. 9, 
Europe after the Peaoe ohestpbal ia ,  1648. by C. Oman ; No. 45, Hnngary, 998-1382. 
by B. Nirbet Bain ; No. 67, Northern Italy in the Fourteenth and Fifteenth Centuries, 
b K Dorothen Ewart. Part xii.: No. 37, Qermania Sacra, illuetrating the 
&leaiaetir.ml Diridone In the Middle Ages, by the Editor; No. 48, Poland from the 
Union of Lubliu to the Third Partition, 1569-1795, by B. Nirbet Bain; No. 68. Italy 
alter the Peaoe of Lodi, 1454, by Miss K. D. Ewart. Hach of thew maps is accompanied 
by e x p h t c r y  letterpreaa by the neverel eathon. 
Irrlmd. Bartholomew. 

Map of Douegal. Soale 1 : 25,340 or 4 stat. rniler to an inoh. Map of Connemare. 
Scale 25,340 or 4 stat. miles to an inch. By J. Bertholomew, 8.e.o.a W. H. Smith 
& b u n ,  London. Prercnlsd by tb PubZbhszr. 

k l r  of Wight, e t a  Bartholomew. 
Map of tbe Now Forest and Irle of Wi ht. By J. Bartholomew, 8.u.o.s. &ale 
126,620 or 2.3 stat. miles to an inch. f. Bartholomew & Co., Edinbnrgb, 1897. 
Prwented by the PPublier. 

lorth-Wart -tier of India. lu tholomrr .  
Bartholomew's Speoial Map of the North-Western Frontier of India. Scale 
1 : 3,300,000 or 52 slat. milea to an inoh. Edinburgh : J. Bartholomew & Co., 1897. 
Pries Ir. Pnusntcd by ihe Publirherr. 

A 8 U .  
1ndi.n Qovernrnrnt Bnrveyr. Burveyor-Oenaral'r OfBos, Oalaatta. 

Indian Atlas, 4 miles to an inoh. Sheetr: No.29, district Qnjrat and partr of 
dirtrictr Jhelum, Rawal Plndi, and Sialkct Punjab), with parb of Kimhtwar, 1 Nownbera, Badrawar, end Jummu (Keshmir erritory) ; No. 78, qa rb  of dintriots 
Ammoti and Wun Berar), of Indnr and Bipw Tandur (Nizam r dominions, of 
Wardha, Chanda, J a g  ur, and Bh.ndua, and of Native State Bartar (Cenbral 
Provinoes); No. 78, $strict Chinglepnt and parb  of North Arcot and Salem 
(M~dree Presidenoy), and Kolu (Mysore); No. 94, parts of dirtricb Kl~amamet 
(Nlzam'r dominions), of Kistna, Qcdavari, and Viscylapatam (Madras Preeidenoy), 
ond Bestar Stote (Ce~itral Provinces); No. 107, parts of dirtricto Sambelpnr, 
Patna, and Kalahandi (Central Provinoes), Bmd, Deepalla Nayager. etc. (Otiraa 
Mbntary Stater), and Qoomsur, Kimedi, Jeypur, and Qanjan (Mad- Pleei- 
dency); No: 114, parb of dirtriots Bnrdwsl~ Hooghly, Bankura, Manbhum, 
Midna ur, Stngbhum, Lobardage, and Balmore (Bengel), and of Keonjhar and 
&¶ayur\hnja, tributary Btates (Orisaa); No. 120, par& of diatriotn Nadia, Burd- 
wan, Jesore, Faridpur, Dacca, Munhidabad, Bnjahabi, Mymensingh, Birbhum. 
Meld., Beokwgunge, and Pabna(Benpl). Quarter-Sheetr: 5 am, pert of Tauk and 
the Wuzeeri ooantry, North-Wontern rontier (Punjab) ; 13 N.E., parts of Junagarb, 
Jetpur, Nawanagar, and Minor Native staten, Kathiawar (Bombay Presidenoy) ; 
21 N.E., parts of Oodeypur, Jodhpur, and Sirobee (Rsjputana Agency), and of 
Idar, Dants. and Palsnpur, Native Stater (Bombay Pmidency); 34 N.w., parts of 
diotricta Ajmere and Merwara, Jodhpur, and Oodeypur (Native Stater of Bajpu- 
tana); 35 ar., parts of Native States Qwalior and Indore (Central Iudia Agtnoy), 
and of Oodeypur, Tonk, Bundee, and Jhallawsr (Rajputana Ageuo ); 35 N.w., 
parts of Native Statee Oodeypur, Tonk, and Jodhpur (Bajputana), 6walior and 
Indore (Central India A ency); 40 r.w., p r t  of dislricta Batnagixi, Satara, and 
Sholapur ( ~ o m b a ~  ~redsency)  ; 49 N.w., parb of districts Rohtak, Hissar, Barnel, 
and Delbi, and of Native Stater Jind, Dujanr, and Loharu (Punjab); 53 s .~ . ,  
parb of Hoehengabad and Betnl (Central Provinces), and the Native Stater of 
Bhopal and Holkar (Central India Agency) ; 58 r.w., parts of Bhopal, Owelior 
(Sindhia), Indore (Holkar), and Dwes (Native Staten, Central India Agency); 
53 s.w., partn of Hoshat~r(abad and Nimar (Central Provinoes), Indore, Bhopl, 
Dewar, Dhar, and Qwalior (Central Indiu Agenoy); 67 r.r., park of Barellly, 



NEW UPS. 

Naini Td, Almorn, and Pilibbit (N.W. Provinoer), and Ne 1 (Native State): 
67 r.w., put. of dbtrictr Moradahad, Biinw, Bsre~lly, a n r ~ u i n i  Tal (N.W 
Provincer), and Bempnr (Xative Stab):  70 N.w., parb of &trick Jhami  anci 
Hamirpnr (N.W. Pmviuoer). Sang.~r and Damoh (Central Prodnoen), and of 
Native S t a b  Qwalior, Omhha. B~jrrar ,  Psnnq EhaniPdlranq Charkhari, and 
Chhatarpur (Cer~trel India A~enoy);  79 N.w.. partr of dltricta Salem Triohinopoly 
and &uth Aroot (Bfadrsr Presitlenoy); 105 N.L, parb  of dirtriota Palaman, 
Lobardag., and Sinahbhum, anti Jashpur State Chole N nr), B e n g l ;  125 
81, purtn of dietriots Syllret, Cachar, and N o h  ~ n a h i % i l b  ( h r m ) .  and 
Natlve Stale or Hill Tippera (Bengsl); 126 8.E.. pnrta of dirtriot Noakhali, 
Chittamug, Soutlr Lmhai Hills, Native State Hill Tippere (Bengal). m d  of 
Nortlr Lurs~ai Hills ( h m )  -India, additionr to rail\vayn to 1896. 64 miles to m 
inch, 4 sheeta-India, additions and oorreotioru to railwspa. Mamh, 1896, 96 mila  
to an inclr.-Bumbay Survey, 1 inoh to a mile. Sheets : No. 208, arts of dintriot 
Batnwiri, and Kolha ur and Savautvadi Staten, Seeson 1893-04; go. 213, dietriot 
Belgaut~, Kolhapnr, &vantvadi, Santrli, and Kurundvad Shte. Seanun 1!j86-87 ; 
No. 215, dirtriutm N. Kanara nod Be1 un. Seawon 1892-93; 'No. 502, parts of 
dirtrick Belgaan and Bijapur, an l ~ o g ~ u r  Agenoy, Sealoo 1894-95; No. 327, 
rnrls of dirtriot Bijapur, and Kolllapur and Satara Agenciacl, Seawn 1894-95 5; 
No. 329, pnrh of district Bijapur. and Kolhapur and Sa tan  Agencies. Seaeon 
1894-95 : No. 836, portiom of districts Dharwar and Chitnldrrrog (Madran), 
LJeolom 1882-83 and 1898-91.-Loser Burms Burvev, 1 inch to a mile. No. 181 
( b d  edit.), district8 Henrada, Tharrawaddy, and Pmme, Seanonr 188285; No. 
lh2, districb Heneada and Tharrawaddy, Sesron 1884-85; Nu. 420, district 
Thaton, Sensor~r 1891-95; No. 425, didtriot Amberst, Sensons 1890-91 m d  1893- 
91 : No. 426, distriot Amherst, Seaeon 1893-91; No. 427. dletrlot Amherst, S.ason 
1893-94; No. 428, district Amhemt, Beanon 1893-93; No. 475, distriot Tlraton, 
Seas In 1894-95; No. 479, dintriot Amherst, S e w n  1894-95.-North-Eastern 
Frontier, No. 15.8 milen to s o  inch (4th edit). Parts of dirtricb eyhet,  Caahar, 
Nowgong, Khrsi, and Jaintia Hill% Na a Hillr, North Lnshai Hills, and Native 
,State of Llunipnr ( h m ) .  of Upper (!!hindwin and Katha (Upper Burma). and 
Natire State of Hill Tippera (Bengal), 1896; No. 15 N.w.. 4 lnilee to an inch, 
y r t r  nf dirtricb Splhef.Cachar, Nowgong, Khaai. end Jaintia Hills, Nags Hills, 
~ lnd  Native State Manipnr (Amm), Searone 1860-76: No. 15 B.E. (7th edit.), 
parts of Manipnr (A-m) a i ~ d  of dirtr~ctr  Upper Chindwin and Katha (Upper 
Burma), Seaaons 1881-82 and 1886-91.-South-Emtern Frontier, 4 miles to an 
incb. No. 2 N.E. (6th edit. , p r t a  of Lowtr Clrindwin, Sagain?, Myinggan, Pakokkn, 
Meiktila, and Kyankne (dpper Burma), Smsonr 1886-90 ; Nn. 4 N.W. (6th edit.), 
j~artd of districb Katha, Bbalno, Shwsbo, Ruby Mines, and Northern Shan Stated 
(Upper Burma), Seamns 1886-95; 4 8.w. (7th edit.). parts of dielrictd Ruby 
Minw, Shrebo,, Saucing, and Manddlny (IJpper Burma), and of Northern Bhan 
8tcrt.e~. Svneons 1886-93: 6 w.r., p r t  of Southern Shan States. Upper Burma, 
Seesons 1890-91 and 1892-93.-N.W. Proviuced an11 Oudh Survey, 1 mile to 
nn inch. No. 64 (2nd edit.), dirtricta Naini Tal and Qerhwal, Seasons 1868-69, 
1873-75, anci 188840.-Madraa Surve 1 mile to an inch. No. 23 (2nd edit.), 
portions of dintrio* Chitaldrong and &herwar (B~mbay). Sensoon 1882-83 and 
1893-91.-Central India and EajpuLina Survey, 1 wile to nn inob, No. 250 (2nd 
od~t.), part of Jeypur (Rajputa~ra Agency), Season 1865-66.-Upper Burma, 61 
miles to an inch. with additioon and corrections to 1896 -Skeleton map of the 
Punjab and ~ u m n n d i n g  countries, 82 miles to an inch. with additions and oor- 
reetious to railwayr, eta., np  to July. 1896.-The Province of A~BUIII, 16 milre to 
IIU inch. with additions aird corrections to 1896.-Route Map for the Western 
Himaleyse, Knshmir. Punjab, aud Xorthern India, with portions of Afghani~tan. 
Beluohistan, eta,  32 miles to nu inch, with additions lo rnilwajs, 1896.-Oalontta 
nnd eurround~ng country, 1 mile to an incl~, Deoemkr, 1896.-Map showing the 
j'ath and limito of totality of the total eclipse or the sun in India on the 21et 
January, 1898,64 milen to cm inch, November, 1896 -Cunventional signs to be 
uted ou topographical map,  with a4dltions and corrections to November, 1896.- 
Chart of Triangulatiol~ and Traversing. Gujarat Surv~y,  Degree Sheet i., 2 milen 
to an inclr, Soaeous 1884-85 and 1886-87, 2 rheat6.-Chart of Triangdatinn and 
Traverding. Gujnmt Survey. Degree Slleet vii., 2 milea to on inch, Seasom 1884- 
b9, 2 8lrrrte.-Dialriot Champrnn, Bonpal, 8 milw to nn inch. 1891.-District 
Balauhat, Central Provinces, 12 miler to an inub, 1897.-District Shnhabad. 
Bengul, 8 miles to nn inob, 1891.--Didriot Chhindwwra, Ceutral Provinoes, 8 
111iler to an inch, 1897.-District Jullundur, Punjab. 8 miles to an incl~, 189i.- 
District P l l u l ~ ~ ~ ,  tiengal. 8 milee to an incb, 18~0.-Dirtriot Nimar, Central 
l'rovinces, 8 miles tu an inch, 1897.-Dirtrict Goalpara, Asram, 8 milen to an 
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inch, 1897.-Dintriot Campore, N.W. Provinoen and Oudh, 8 miles to an inoh, 
1893.--Giarhjat Statw, Tribnb Btaten of Chota Nagpur, Bengdl, 16 miles to an 
inch, 1896.-District Mooltan,%mjab. 8 miles to an moh, 1898.-District Naini 
Tal, N.W. Provinoea and Ondh, 10 miles L an inch, 1896.-District Bsnnu, 
Punjab, 8 miles to an inch, 1896.-Distriot 24, Paganas, Lower Provincen, Bengal, 
4 milen to an inoh, with oorreotianr a d  Rdditiom to July, 18BO.-Dietriot Deooe, 
Lower Plovfnoer, Ben@ (2nd edit). 4 milen to an inoh, with addition3 and 
oorreotionn to medq eta.. to July, 1896.-Diatriot Qayn, Lower Provinces, Bihar 
(Bengal), 4 miles to an inoh, with comdonn and additionn to boundarier and 
railway to November, 1896.-District Lskhimpur, Annam, 4 miles to au inoh, with 
additions and oomtions to boundaries, mads, and railway up to August, 1896.- 
Distriot Beren (3rd edit.). Province of Bihar, 4 milen to an inoh, with additions 
and corraotions up to March, 1896.-Ditrict Baokura (2nd edit.), Lower Pro- 
vinoen, B m g l ,  4 milea to an inoh, November, 1898.-Distriot Champarnn (2nd 
edit.), Lower Provinoee. Bengal, 4 miles to an inch, with additions and wrrectionn 
to boundnries, roods, etc., nD to June, 1896.-Dirtnct Khani and Jaintia Hilln, 
Aessm, 4 miles to an inoh, June, 1896.-Dietrict Manbhum, 4 milen to an inoh, 
October, 1896.-Dietriot Pnri, Lower Provinoes, Ben& 4 milea to an inoh, 
addition8 to June, 1896.-Dintriot Naintal, 2 miles to an inoh, 2 sheets, September, 
1896. 
(a w o r d .  A m . )  

Hortb-Went hontirr of IndL Stanford. 
Stanford's Sketoh-Map of the North-Weetern Fmntier of India. &ale 1 : 635600 
or 10 etat. mil- to an inoh. By E Stanford. Stenford'r Qeographical Estsblieh- 
ment. London, 1897. Prawnbd by the P d J M .  

AFBICA. 
aa-1 AMOS. EUS~MWL 

Nene Beinemuten in Mamgn nnd Itawa 1891 bin 1895. Mit Benutznng einer 
Originalrldue den 8. Gl. Moor. Boelenn, Priwter de Mbnion dlAfrique den P h  
Blanoher, miohnet von Dr. B. Ewmmtein. Sorle 1 : 750,000 or 11.9 rtat. miles 
to an i n o r  Pelcrnwnm Gmgraph*oha ~~u en, Jahrgang 1897. Tsfel 11. 
Gotha : JM~M Porthen, 1881. P r e m M  by iha  her. 

Qatrrmur krt Atdoa. XispmtandYotel. 
Earte von Deutroh-OntaMh. Smle 1: 800,000 or &7 stat. mile8 to an inoh. 
Sheet C 5, Maneai-Steppa Berlin : Oeographisahe Vmlagnhandlang Dietrioh 
Reimer (Ernet Vohsen). 

AYEBIOA. 

Britirh Columbia. motohor. 
Map of the East and Went Kootenay Dintriot. Scale 1 : 380,160 or 6 utet. milm to 
an moh. By Frank Fletoher, P.L.a. N&n B.O. Prsrantsd by &I Author. 
The prewnt edition of this map has been w m t e d  to 1897, and oontainr a lar 

amount of information ar to the location of minerale in the dintriot. The blooc 
whioh have been nurveyed by the author, and appeered on the earlier edition OF t h b  
map for the drat time, nre alao shown. 

Patagonis. Petemanam Qoogrrrphisohr Mitteilungan. 
Knrta der Ohilenimh-hrgentinisohen Grenzre ion im Fenerland. Nach den 
dnfnahmen der Subkomrninnionen 1894-1895. &ale 1 : 500,000 or 7.9 stat. miles 
to an inch. Pstcnnannr Geographische Mitbilungsn, Jahrgang 1897, Tnfel 13. 
Goths: Justns Perthen, 1897. Prsrsnbd by the Publisher. 

Peru. EaImondi. 
Mapa del Peru. A. Baimondi. Scale 1: 500,000 or 7'0 etat. milee to an inch. 
Engraved and printed by Erhard Bror., Paris Sheeta Nos. 26,28,30,81, 32. 
Pressntad by tln Gwgraphioal h i s t y  o j  Lima. 
These Rve uheets include portion8 of Southern Peru, and appanr to have been oom- 

iled I'rom the most recent and reliable information. The hill-work is shaded in 
gro,vn, and the rivers and lakes in blue, the combination being very effective. A full 
explanation of the symbols employed is given at the foot of eaoh eheet. 

Only Rve sheeta now remain to complete this map, whioh is by far the best of this 
country which has ever been published. 

No. V.-NOVE~BEB, 1897.1 2 P 
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mrta that have rwdved Important Corraationr 
No. 2176, England, sonth oaant :-Poole harbour. 2800, Ireland, eant want :- 
Longh Culingford. 2810, Ireland, eart ~~art:-Lon h Carlingford entranoe. 125, 
Belgium:-Ontende made. 300, Anchoragen on tfe north and went -tn of 
Spitebergen. 2812~. Baltic nee. 2289, Baltic we:-The Skagemk or Sleeve. 
2297, Gulf of Bothuia:-Haugo head to South Quarken. 2229, Denmark:- 
Entrance to Great and Little &lb. 2116. Baltic nee:-Great and Little beltn. 
438, France, nnrth ooant:-4pe d9Alprmh to Amblebune. 80, Spain, weet 
coast :-Cadie harbour and approachen. 2157, Sardiniu :-Maddalena and adjeoent 
idsndn. 1189, Mediterranesn :-Bonifaoio ntrait 867, Bermuda :-From the 
Narrown to Hamilton. 2740, Iceland and the Feeroe inlands. 565, Iceland, 
weatern portion. 566, Iaelend, eantern portion. 2533, Ioeland :-Porlland to 
Snefelln Jiikel. 1677, Newlonnd1and:-St. Margaret bay and Cantorn harbour. 
797, River St. Lawrenm:-Quobec to Kington. eta. 1207, Central America :- 
Biver Dnlce. 2344, Gulf of Mexioo :-Mobile bay. 537. South Amerioa, north 
n m ~ t  :-Gars bay. 2530, United Stales, went want:-An Diego ba to Cape 
Mendocino. 570, Briti~h Columbia :-Quataino eonnd. 592, Britiih Corumbia :- 
Barclay mund. 607, Afrios, went aoant :-Entranoe to tlle Salnm and J n m h  
rlvern. 1003, Africa, eent want :-Biver Pungue. 674, Africa, eant want:-Dar- 
es-Salaam harbour. 758 lKadaganoar :-Cape St. Andrew to Antongil bay. 378, 
Madagecar :-Mnromanfo point to Makambytra bay. 828, Bay of Ben@:- 
Komge island toWhite point. 833, Bay of Bengal :-Rangom river and spproaohen. 
825. Andaman islandn. 941~. Eastern arohi kgo, western portion. 2186. Strnit 
of Xtfak*sulr, north patt. 2687. Stra~t of &assar, m t h  part. 2577, Eantern 
amhi lago :-Between St. Bernnrdino and Mindom ntraite, with adjaoent 
inlmz 1260, China:-Chifu or Yen-tui herbur. 806, Japan:-Sendai bay to 
Miyako bag. 2759~. Auntralia, northern porfion. 2850, Strait of Tartary and 
entranoe of the Amur dver. 1056, Arntralh. went -at:-Cape Cuvier to 
Champion boy. 1750, Auntdh. mnth coast:-Port Adelaide. 1018, Australia. 
east cnart:-Montngu inland to Beeoroft heed. 1460, Portn in Arafurn nea.  
10811, Tamanis:-'l'amar river. 105, Tanmnnia:-Port Hobart. 2726, New 
Zealand : -Manah harbour. 2685, New Zealand, nouth inland :-Cook ntrait 
anohorager, Sheet 2 2469. North-west Peaiflo oceali. 2658, &lomou inlaads:- 
Oavutu and Tulage harbours. 
(J. D. Potter, Agent.) 

United Iltatw Ohuts. U.B. E y m p h i o  0500. 
Pilot Charta of the North Atlantio and North Paoifio Oceans Tor September, 1897. 
Publinhed s t  the Hydrographio OfEoe, Wa~hington, D.C. Predtnkd by llre U.8. 
Hydrographfc Oflea. 

PgOTOQMPm. 
J d o a .  Bwintw 

Ten Photographn of Jamaica, taken by Colonel A. Swinton, R.A., 1892. Pre~entcd 
by Colonel A. Swinton, H.A. 
Thin in a mriee of enlargement4 which are ohietly valuable an ehowing the tropioal 

vegetation of the inland of Jamaioa. They are an follows : (1) Yoneagne ; (2) Sorer 
pine, Mour ague ; (3) Moneague ; (4) Cotton tree, Moneague ; (5) Cotton tree. Maude 
ville : (6) Cabbage palm, near Olaremont ; (7) Corn-nut p l m ,  Monengue ; (8) Royal 
palm, Spanish town; (9) Ocho Rioe; (10) St. Anne'e bay. 

X d o o ,  Btsplunroe 
Fifty-four Photographe taken by J. Ourdon L. Stepheneon, om, during the 
Mexican Wentern Railaay Expedition, 1807. Pnumbd by J. Ourdon L. Sbphen- 
% w. 
Thia eerier wntainn fifty-four photographs taken during the Mexioan Western Rail- 

way Expedition, 1897. The greater number are photographs of the country through 
which tbe expedition panned. Among others, there are noveral illustrating the 
induntien of the country. the nativen and their dwelling, a Maya Indian war.danoe, 
and anoient rnina The followillg in a lirt of the nubjeote :- 

(1) Fuerte river-Ford between Baca and Agne Caliente; (2) Hsoienda, El D o d o .  
Agua Caliento ; (3) Haoienda, El Durado, Ague Caliente: (4) Hacienda, El Doradq 
Agua C~licste ; (3) Mr. J. Qurdon L. ~teplienson,c.~.,~.~.~.s.,chief of the expedition- 
>Ir. 0. V. Lane, mining prospector; (%) Mr. A. Kraunn, rnilway contractor, Brintol ; (7) 
Mr. E. J. IIoon, r.r. IIJBT. O.E, chief engineer'n nnnintant; (6) Don Francboo Lasnelle. 
voluntary guide between Agua Caliente nnd Batopilun; (9) Dootoring a mule, Agur, 
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Callente; (10) Lanphar's distillery, Ague Caliente; (11) Cnrpenter'a shop, Agus 
Caliente : (12,13, 14) Maya Indian wardanoe; (15,16,17) Data m d  hot spring, Ague 
Caliente; (18) Viow of Agua Oaliente; (19) H o w  at  Agoa OaUente: (80) L ~ I I  her's 
Tannery, A m  Oaliente ; (21. 2% 23, 24) Views of Agna Caliente; f5) kount 
b r i o  dbtriot; (26, 27, 28) Monnt Banrio: (29) Chinipaa valler, from a Guam ; 
(80) Beptentrion valley, from La Guam ; (31,32) Uvalnma ; (58) Anurant Spnuish eilver- 
mine workfnga at Septmntrion, in the bobbm of the ca2lon: (84 Anoient Azteo store 

rimn at  @ep+entrion: (85) Overlooking Septentrion; (361 8 ) ~ - n  Ternorin nnd 
behnina ; (37,88) Mamarip oafion in the Sierra Madre: (39) Oaiteoo ; (40) Tannery. 

Boooyna 

Morooao. loah. 
Twent~flve Pho phs of Dfnmm, taken by thn Hoa E. D. Looh, during Sir 

imion in 1896. Prarmted bv the Ron. E. D. h h .  Arthur N i w l s o n ~  
This is a remarkably h e  aeriea of photogmpb, and tho sobjeob are well ohosen. 

I t  wnsisb of the following :- 
(1 figador, taken from e a t ;  (2 Megsdor, M e n  from e a t :  (3) A h  Baal16 near 

Maraleoh; (4) B l a i n  pr taken A m  the Huhb-el-Glaiva; (5) The W l  Nefls 
looking nouth, Atlaa mountains in the dirtanoe ; (6) Qateway leading towards Snltan's 
glaoe, Moroow oity; (7) Two noldiem of the Bntieh Legation; (8) Gateway in 

sgador ; (9) Gatewa into the inner part of the hbeh-el-Qlaiva ; (10) Sheik'r 
home and Zarkten at  tbe northern enhanca to Gl eivn pasl; (11) View loakiug north- 
west fmm top of Glaiva 12) Avenue of orange and olive treea in the Mnmonia 
alaoe, Yormco aity, WE ke  E m b a y  wan quartered: (IS) Kontabia mosque, 

korcmco city ; (11) Kautara Wad-Teuaift, near Momom oity ; (15) Gmnp tnken in the 
Ksabeh-el Glaiva; (16) Government moqne, Moroooo city; (17) No title ; (18) No 
title; (19) Taken from the top of Glaivs pus# looking 8011th ; (20) Knabah-el-Glaivs (a 
large oaatle belon 'ng to the Knid of Qlaiva, situated on the math side of tbe Atlas 
mountains) ; (21) & I c e  over wad O h a t  in d t l u  mountainr ; (22) View of the Kasbah- 
el-Glaiva; (23) Jibel Ofrarz, tnken from the north; (24) Jibel Ulairq taken from a 
pam about GOO0 feet above nea-level, and about 4000 feet above Xurkteu; (25) Haj 
Abalarn Ould Haj Mwti Meyanzi, Kaid of Shsonia. 

PemiR aborchill. 
.. Sixteen Photogra ha taken in the neighbourhood OF Reebt, Persia, by H. L. 

Chumhill, Esq. L n b d  bg H. L. Churahifl, &q. 
The following ie a list of the subjeots :- 
(1) Pewant types of Beeht : (2) Small waterfall in hillr of Taliah ; (3) Persian tetr 

pionio b river-mide near Resht ; (4) Type of ?inn private tea-house, known by the 
name o l ~ o l a b  Fnngee, or " European hab, in large private garden at  Resht : (5) 
Bamoue dervirh at Resht; (6) Peeesnts returning to their villagee after eelliug their 
mrea at ReeLt ; (7) Waydde ehop hut at '' Inek "-+mall laker in shape of sp~taoles, 
showing humped bull in foreground : (8) Road being construoted by a Rugliau company 
between Hesht and Kazneen: (9) Kilirhter, Rul~melabad, nenr Menjil, between B e l t  
and Kazneen ; (10) View of Shah's dhanes ul Amnret, or " Palaoe of the Son," Enzelli- 
Renht ; (11) The Moonshee of the Britiih Coneulute, Rmbt ; (12) Type of Persian dervish ; 
(13) Clearing rod,  Rmht to Peri Buar;  (14) Country house of Perniau gentleman 
(this in the h o w  wl~ere Sir M. Dnrand WIU entertained by the Persian Qovernment OII 
hie flmt arrival in Persin in 1894); (15) View of Hahmetabad, showing construction of 
houses; (16) View of "Inek" Spectacles, Reaht. 

I.B.-It would greatly add to the value of the oolleotion of Photo- 
gr&phm whioh hao been entabllahed in the Hap Boom, if all tho P- 
of tho Booim who have taken photograph. du- their trade, would 
forward ooph of them to tho Hap Ourator, by whom they will k 
noknowl- Bhould the donor have paroham3 the photugrapba, i t  
will be uneftal for refbmnoe if the nsme of the photapnpher and h l m  
addrou are @van. 
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THE PRESIDENT'S OPENING ADDRESS, NOVEMBER 8, 1897. 

D u m a  the reoess geographers and explorers have not been idle. Pro- 
grw has been made and good work has been done in several direotio~l~, 
to whioh i t  beoomea my duty to allude in opening the preeent aeeaion. 
The moat important step taken by the Counoil haa been the re~olntion 
to grant d i p l o m ~  to studenh who had gone through a complete oonme 
under Mr. Coles. This meMUrf3 haa already had an excellent effeot on 
our system of instmotion, and I have no doubt that the diploma will be 
very highly valued, and sought for by inoreasing  umbers of candidates. 
Its posseueor will, if his ambition leads him either to aotive work in 
the field or to the equally useful labours conneoted with literature and 
ednoation, find that our diploma will often serve him in good stead. 
Our graduates will be included in the list of referees. 

The gigantic task of making a olaasified oatalogne of our library is 
at  length so far oompleted that the tickete are all arranged in oonti- 
nenta, Aeia ia arranged in oonntries and has been used by Fellows. and 
Enrope is quite completed, and has been much used for referenm. Cards 
for all works and periodicals of the lmt five years are kept oomplete and 
ready for the use of readere. The whole number of title-oarde is 71,736. 
The exeoution of suoh a vaet undertaking involves muoh thought, ae 
well as hard work, and reflects great credit on Dr. Mill, our librarian, 
and on Ur. Heawood, his assistant in this task. 

Before passing on to the work of our explorers, I must dwell on the 
loas we have sustained by the death of Sir Butherford Alcoclk. I was 
his colleague on the Council for a period of twenty yeare, and had good 
reason to know how anxious he always was to further the beet interest6 
of our Sooiety. Judicious, patient, and courteous, he was esteemed b ~ "  
us all, and his able advice helped 11s out of many a diffionlt~ The 
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period of his presidenoy will always be reniembered for the energy 
with which he advocated African exploration, the re8ults of hie efforta 
being represented by the menlorable expeditiom of Joseph Thomson. 

The reoeee hss been signalized by the publication of two important 
geographical works : the admirable monograph on British Central Africa, 
by Sir Harry Johnston, with its fsscinating chaptere on the soenery and 
the phyeical eapecte of that region; and the 'Firat Crossing of Spits- 
bergen,' by Sir Martin Conway ; while we have oureelvee brought out Sir 
William Macgregor's interesting paper on Britieh New Guinea in the 
form of a small volume. 

There has also beeh much activity in the field, the fruits of whioh 
you will, I truet, gather and enjoy during the coming session. In Africa, 
Jbr. Cavendish, who only completed hie twbnty-first year last May, hee 
made a very remarkable journey from Berbera, across the Somali country, 
to the river Jnb, and then inland to Lake Rudolf. He ehares with the 
late Captain Bbttego the honour of being the fimt to explore the western 
shores of tlrat lake; he haa colleoted important information respecting 
the region between the basin of Lake Rndolf and the White Nile, hae 
helped to solve the problem of the Omo river, and haa returned to the 
coast at  Mombana With regard to Siani, we may expect another .mm- 
munication from Mr. H. Warington Smyth, whose two previoue papers 
give ue the assurance that i t  will be a valuable oontribntiou to oar 
knowledgo, M well as a eource of pleasure to thoee who listen to it. I n  
Central Asia the laboure of Dr. Sven Hedin, whiah have been oontinnous 
during several yeara, are of great geographical importance. Among 
other achievements, he has ascended Nuetagata to a height of 20,000 
feet, and mapped its glaoiers; he has, at  the utmost peril of hie life, 
croseed the deeert of moving sandhills hetween thg Yarkand and Khotan 
rivera ; he has traversed a previouely unknown route along the northern 
rim of the great Tibetan plateau ; and he hua solved tho geographioal 
problem relating to Lob Nor. We hope to have Dr. Sven Hedin with 
us on the 22nd, when we shall listen to a paper of the deepeat interat, 
read by a young but most accomplieked and enthueiubtic geographer. 
Dr. Sven Hedin has devoted himeelf to the study of geography eince he 
wan s boy at school, is a splendid linguist, and is well vereed in all thoee 
collateral studies whioh are required by thoee who wieh to become real 
adepts in our soienoe. 

Not less important and quite as interesting ure the exploration8 now 
being carried on in the Afridi country by our gallant usmiate, Sir 
William Lockhart. We must all feel enthusiastic on reading of the 
skill and ability with which my old friend is conduoting a moat diffioult 
campaign, and uf the brilliant dash and devotion of the Gordon High- 
landera and other troops who are serving under him. As Fellowe of 
thi8 dooiety, we rejoice thet the success of our arms alao entails eucoes~es 
fur the cause uf geography. 
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Our friend and rraeociate, Mr. Bitzgerald, is ale0 returning from his 
arduo~is examination of Aconoegua, whioh is believed to be the loftiest 
peak in the Chilian Andes. Personally I have taken a great interest 
in this last enterprise of the gallant young explorer, because I have 
known the mountain of Aconcagurr by sight better than any other in 
the world, gazing at i t  daily during many months that I was at  
Valparsiso, and once having had a nearer view of it, from a shoulder of 
the Campana de Quillota. That Mr. Fitzgerald will give us an 
exceedingly valuable aocount of hie labours in the And- we, who know 
his powers of description, can have no doubt. I may add that there is 
no region in the world less known than, and which offexa so many 
gwgraphiorrl problems for eolution as, portions of the Chilian And- 
to the south of Aconcagua 

There will, so far as I am aware, be no new work from the antamtic 
regions during the ensuing seaeon, unless, as I hope, the Belgian 
Expedition, commanded by M. de Qerlaohe, should be able to send 
news of any discovery before the close of the seasion. But the efforts 
of our Council to procure the despatoh of a British Antarctic Expedi- 
tion have never ceased. Lsst Jnne we had a conference, and subsequent 
aorreapondenoe with the Australasian premiers and agents-general on 
tho subject; and an appeal has sinoe been made to Lord Salisbury. 
Meanwhile Sir George Newnes has supplied funds for an enterpriee, 
to be oonducted by Mr. Borohgrevink, who, i t  will be remembered. 
visited Victoria Land in 1895, on board the whaler Antarctic, com- 
manded by Captain Kristensen. I understand that his plan is to mil 
from England next July, land at Cape Adare in Viotoria Land, 
winter there, and attempt to make a journey into the interior in the 
spring. We wieh Mr. Borchgrevink all possible sucoees in his under- 
taking. 

In the arctic regions there has been much activity thie summer, 
and i t  is reported that i t  was the most open season that hae been known 
for many years. We hear 'this from Mr. Jackson ; from Mr. Pike, who 
aailed round Wyche'e Land to the east of Spitebergen; and from Colonel 
Feilden, who has been in the Kara sea and along the east side of 
Novaya Zemlya. We look forward to an account of hie second visit to 
Spitsbergon from Sir Martin Conway; and to interesting papera from 
Colonel Feilden and Mr. Arnold Pike, who will describe to us the very 
remarkable absence of ice this season in two distant park of the 
northern seas. 

In  my report on our existing knowledge of the arctic regions, whioh 
was printed in our Proceeding8 for Septomber, 1877, just twenty years 
ago, I pointed out that there were four important portions which 
needed exploration: First, the regions north and west of the Parry 
islands, to be reached by way of Jones sound ; second, the north side of 
Greenland ; third, the North-East Passage ; and hurtb, the exploration 
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of the archipelago known as Fmnz Joeef Land. The firat baa not 
yet been attempted. With regard to the second, we hear of two aon- 
templated undertakings. Mr. Peary intends to adopt the plan of taking 
Eskimo familiee up Smith tound, and, with their aid, to dieoover the 
moat northern land to the north of Greenland. Captain Sverdmp, 
Naneen'a companion, is fitting out the Fram, aleo with the intention of 
proceeding up Smith sound and exploring the unknown part of the 
north ooaat of Greenlnnd. I greatly fear that neither Peary nor 
Sverdmp have auy adequate conception either of the ditllculty of 
navigating the channela beyond Bmith sound, or of travelling over such 
ioe ae is met with beyond Robeson strait. Thie wee not the route 1 
recoinmended for oompleting the discovery of the Greenland coast, an 
aohievement second to none in geographical interest. The third enter- 
prise enumerated by me in 1877, namely, the North-East Paemge, was 
aohieved by Baron NordenskjBld three yeara afterwards. It was remrved 
for the Jaokson-Harmsworth expedition to achieve the fourth-the 
exploration of Franz Josef Land. 

We now have to welooine Mr. Jackson, Mr. Armitage, and the other 
members of the expedition on their safe return, and to congratulate Mr. 
Harmaworth on tho valuable resulta of his patriotic munificenoe. Our 
explorers have paased three oonsecutive winters in the arctic regions 
close to the 80th parallel. They have maintained themselves in excellent 
health throngholit that long and trying period; they have diligently 
registered observatione, and have oompleted exhaustive reeearchea in 
the zoology, botany, and geology of a new region. Thie alone is 8 

great work ; but i t  is only a emall part of what hae been done under 
Mr. Jackson's command. That explorer, always, I believe, aocompanied 
by Mr. Armitage, has made daring sledge-journeys and boat-voyegee, 
and by them nienus he has given us a completely new idea of Franz 
Joeef Land. In this preaent year, by the examination, under exceptionally 
trying and diffioult circumstances, of the land mas0 to the westward, I 
think he has surpassed all he had done befbre, and i t  will now be onr 
privilege to hear, from Mr. Jaokeon'rl own lips, the interesting etory 
of his expedition and ite work.. 

RECENT JOURNEYS IN PERS1A.t 
By Cap- P. MOLESWORTH SYKES. 

THE ancient kingdom of Per& to which I would draw your attention 
this evening, ie perhaps one of the most attractive countries in the 
world, aa not only is i t  rick in remaine of a hoary anti quit^, which 

* Mr. Jaokso~l'a paper will appcar in n future number of tho Journal. 
t Paprr read at tile Royal Geogrnphical Scoiety, June 2@, 1897. Map, p. 660. 
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have been the oonetent theme of hiatoriane for more than two thoueand 
yeare, but to-day i t  presenta eo great a variety of intereeting probleme, 
and haa BO faithfully preserved ita anoient immutable oivilieetion, that 
every traveller who hae once oroaeed ite greet plateau ie fired with the 
deeire to return again and again. Before approaohing the subjeot of 
my three joumeye, I ~ u l d  give a brief dwwiption of the oonntry npon 
whioh we are about to enter. 

The kingdom of Hie Imperial Majeety the Shah etretohes, roughly 
speaking, for 1000 miles from east to west, and for 800 milee from 
north to eouth-an rues rather larger than that of the oountries 
oompoeing the Triple Alliance. In the provinoes whioh border the 
Caepian ma the rainfall ie very heavy, but, with that small exception, 
the moet noticeable featnre is the dryness of Persia, and thin ie the 
main cause of its delightful olimate. I have mentioned thie before 
anything else, ae i t  appears to me that eamoient attention  ha^ not been 

,paid to the enormoue effeot that deforeetation has had, not only on 
Pereia, but on Central Asia generally. I t  ie thie faot, and thie alone, I 
would urge, that explaine how great armiee were able to maroh aorose 
countries the sterility of whioh wonld, a t  the present time, bar the 
progwee of anything beyond o very moderate foroe; and, oonvemely, it 
is npon the euwessful solution of this problem that the future of these 
desicoated regione (I uee the term advisedly) depende. 

To oontinue, both on the north and south, the great Iran plateau is 
held up by mighty ranges, whioh are travers?d by mule-treolie, and i t  
ie owing to the rugged nature of theee passee that the ieolation of Penria 
from the reet of the world ie partly due. The plateau onoe reaohed, the 
traveller finds himself on a series of broad plaine with mountain ranges on 
eaoh eide of him, whioh trend to the north-wwt.with amazing regnlarity. 
For inetance, when travelling to my dietriot of Kerman, a dietanoe of 
600 milee from Tehran, I travereed the same greet plain throughout, 
and never lost sight of the two parallel rangee a t  any portion of my 
journey. These mountaine, whioh rise to greet elmatione, are, ae my 
pravione remarke would rhow, entirely bare of timber, while the whole 
oountry oonai~ta of desert with rare w e e ,  dependent for their exiatenoe 
upon "kanats." By.thia term, underground ohanneb whioh tap dietent 
springs in the hills are signified, and i t  may be imagined how ooetly 
and laborioue a eystem thie ie, the water being frequently oarried a 
distanoe of over SO milee to the village i t  euppliw. 

There are no navigable rivere in Persia, with the exoeption of the 
Karun, and i t  ie extraordinary that between the Indue and this river, 
a distanoe of 1600 miles, no oonsiderable body of water reeohes the 
sea. To the north, owing to the heavier rainfall, i t  is different, and 
there are two or three rivers of moderate volume flowing into the 
Caspian sea. 

Thie summary would not be oomplete without a referenoe to the 



570 RECENT JOURNEYS IN PERSIA. 

appalling wastes known reapectively as the Dasht-i-Kavir and the Dasht- 
i-Lut. These two great deserta stretch right aoroee Eaatern and Central 
Pereia, with the reault that there ia much less communication between 
neighbouring provinoea of the Persian Empire than their juxtaposition 
would lead one to expect, the wastes of aalt-swamp end send dividing 
the didriots more oompletely than any range of mountains, however 
diffionlt ita passes might be. 

It waa at the beginning of 1893 that I obtained permission to rejoin 
the "Bays," at that time stationed in the Punjab, mil Persia, and I 5ret  
of all travelled to Odesee, where Colonel C. E. Stewart, Her Majesty's 
ooneul-general, and a prominent Fellow of thie Society, not only gave me 
much valuable advice, but alao furnished me with letters of introduction. 
I n  oonsequenoe, I did not enter Persia by the usual route, but oroseed 
from Baku to Uzun-Ada, the starting-point of the Transoaepian railway, 
and thence shamed down the eaetern o w t  of the Caspiau to its eouth- 
eaet corner. At Ashurada, we lay to off the Russian naval station 
for a few hours, and soon after reached the end of the "Murdab," or 
l e p n ,  where we rowed through myriads of duck and every sort of 
aquatic bird, to the rickety pier of Bunder Qez, after truversing which, 
we found ourselvm neerry up' to the knees in mud. Thew being no 
hotel, and tenta being out of the question,' we were only too glad to 
find quarters at  the telegraph office, where a room wee placed at our 
diepod. 

After two dajs' delay, we started for Astrabd in wet weather, and 
enjoyed a very full experience of what m'uddy roads can be. The mulm 
were not eo badly off, their loads being high up on their backs; but 
the poniea, which carried my servant and myself, must have been very 
weary, as we could hardly ever keep our feet out of the mud, so deep 
wae it. Five houre' marching through the mire only brought us 7 
milea on our way, but, aa we were told that the road upon the morrow 
wee much better, we deaided to halt for the night, and found quartere 
in the village of Kurd Yahalla, in the house of its headmao. Our host 
profeseed himself a profound theological student, and, after introducing 
the eubject generally by stating that all Europeans worshipped maohines, 
was anxious to know whether we English worshipped a steamer or a 
looomotive. 

On the following morning the country, whioh k d  hitherto h e n  a 
melanoholy tangle of low thorns and bushes, beoame quite park-like, 
and, aa i t  cleared up, matters looked more cheerful. On passing through 
the village, which covers a large area, we saw wheat being thraehed by 
means of a me-saw-a girl sitting on one end of the plank, and pulling 
heraelf up and down by a rope suspended above her. I t  wae nearly 
sunset when, amid a deafening ohorns of jackals, we entered the oity of 
Astrabad, through a dilapidated gate. Inside not a soul was to be seen, 
and we rode on for a considerable diatance before we pounced upon a 
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atray oitizen, whom we induced to guide na to the house of the British 
agent. My fircct inquiries were as to the poseibility of travelling up the 
river Atrek to Bujnnrd, but my host told me that the oountry was eo 
disturbed, that the Pereian Government would insist on eending a large 
eecort with me, which would have effectually prevented my mixing 
with the Turkomans, and so I determined not to seek-any aid from the 
anthoritiee. 

For about a week I made constant shooting-trips into the Elburz 
range, during the oouree of which I begged a few wild boar, but saw 
no sign of the magnificent staga that roam the foreeta Meanwhile my 

preparations were being made, and upon their completion, I marched 
off due north across a rich alluvial plain, anti1 we sighted Ak-Kale, 
a fort that oommands the bridge over the Gorgan, and the home of the 
Kajar tribe, whoee ahief is now Sbah of Persia. We then turned doe 
eaat, and followed up the river, until we reached the encampment of 
Monsaa Khan, the chief of the Ak Ata Bai, the moet powerful tribe of 
Yomut Turkomans. The camp consiated of about thirty 6'alachuk," and 
aa I lived in them superior nomad dwellings for nearly a month, i t  
might be as well to desoribe them. 

We must first of all imagine a huge beehive framework of wood, 
eome 16 feet in diameter; over this thiok blaok felt is stretohed, and 
we have an ideal movable house, which, in cold weather, is infinitely 
superior to any tent. Inside are the lares and penatee," packed up in 
big trunks, while the rifles of the ownern hang within easy reach. 
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Strips of carpet are stretahed round wbgrever there are joininge in 
the felt, and altogether, when the fire ie lit on the hearth, one enjoys a 
foeling of real comfort. 

I had a letter of introduotion from Colonel Stewart for my hoet, 
and in i t  my plan of travelling up the Atrek waa mentioned. Moueee 
a t  firat, however, utterly deolined to help me, averring thet I wes 
sure to be robbed, if not killed, in which case he would be held re- 
sponsible by the Persian Government. He waa el80 a t  a lose to know 
the object of my journey, and, ee Colonel Stewart had not mentioned 
that I wes an offiuer travelling on leave, I told him that I wes a Fellow 
of the Royal Geographical Society. When he found out that the ohjeot 
of this Society wee the colleotion of geographioal information, he could 
not conceal hie contempt for a body whioh existed solely for this purpose, 
a e  I am afraid that he thought me mentally weak for taking eo much 
trouble without the hope of making money thereby. For three daye 
nothing was settled, a hot discussion being eternally oarried on in 
Turkieh, until I told him that i f  he would not help me, he would 
lower his reputation for hoepitality in Europe--tbis is always a terrible 
t h rea t and ,  as I a h  p m n t e d  him with a revolver, he finally egreed 
to send me on to the Atrek, where further arrangementa would be 
made. 

I t  waa acroee the snowy steppe that we march& after bidding fare- 
well to our host at  the ford of the Gurgen, or Wolf river, which is 
apparently the =me es Hyroania, the Greek name for thia dietriat. 
After a long day we eighted the Atrek, and were glad to reeoh an 
encampment, as the snow waa falling eomewhat heavily. In  the morning 
I wee informed that forage for the next five stages must be bought, aa 
nono could be pmured further on. This wee followed by an intimation 
that I must purcheee a camel for S40 to carry it. Fortunately, Iguwed  
that the desire to sell me a oamel at  five timee ita value wee the reaeon 
for the alleged aoamity of barley, so I declined to do anything but move 
on. This wee not so easy, aa the Yomut Turkomane are very loth to 
speed the parting gueet without firat fleecing him, eo that i t  wee noon 
before the march wee resumed, more or leee parallel to the yellow- 
colonred Atrek, to whioh river, ee to the Tiber, the epithet of '' flavus " 
is most appropriate. Our way lay aoroaa what should be a fertile 
oountry, but the treeless, snow-covered steppe looked extremely dreary, 
and, to add to our dimomfort, no meat wee procurable, as all the sheep 
were dying of some disease, and we had, oonaequently, to depend upon 
shooting a few pigeons, which were hard to approach. 

For two or three days we were accompanied by a " molleh," or priest, 
and, under his guidance, we steadily eecended the left bank of the 
Atrek, ee far m a point opposite Chat, where we forded the river, and 
followed up the right bank through a mees of low hills. 'Our esoort 
conuieted of three or four Tnrkomans, who, whenever they met another 
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party, took the moat warlike preoautione, until they dieaovered whether 
thoee approaohing were friende or foee. About 20 miles above Chat our 
p r i d y  guide intimated that he wee going no further, so, before oon- 
tinuiog our march the next morning, I aent him a silver watoh and a 
present of money. However, he returned them without thanks, and 
intimated that he would like my te188oopio-sighted rifle, which he .had 
greatly admired. At the same time the muleteers oame in weeping, and 
said that the Tnrkomane were going to take their mulee and also rob 
me. I tried to quiet them, and aent my eervant into the " alaohuk " 
to harangue the heeds of the tribe, while I got the mules loaded 

THE TAFTAN MtiQE, BARHAD. 

up. For an hour we waited, hearing only a stormy flow of Turkish 
from the oounoil-room, eo, when the males were ready, I thought that 
I had better see what wae going on. I found Joaeph dancing about 
in an agitated state, and upon my entrance he told me that they 
plainly spoke of robbery, and would not let us leave. He d v i d  
the rather foolish expedient of attaoking them; but, instead, I told 
him to eay how I loved the mollah, and I that scoundrel eo 
violently on the bwk to show my affection, that he oould not go on 
speaking. 

The Turkomam thought i t  very funny, and when I ran the mollah 
outaide, they brought hie how, and he came along with us just ae if 
everything had been arranged to his eatisfaction. 1 forgot to mention 
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that, before the acute stage was reaohed, I wae asked to give a letter for  
him to show in aaee of oomplaints. In  it, I wrote that I expeoted to b e  
robbed, end only hoped thet any future traveller would have him puniehed. 
had he the ohance. Before saying good-bye to our friend, who only 
~coompanied us for a couple of miles, I offered to give him a eeoond 
note. Thia he felt sure would not be as laudatory as he imagined the 
firat to be, so he said that the former one would snffioe. and I am oon- 
fident that he considers it to be oouohed in the most oomplimentary terms. 
That night we were not asked into the village near whioh we halted ; 
so, surmising from this pointed laok of hospitality that treachery wan 
intended, we kept watoh. At about 2 a.m. some six or seven Turkomans 
sneaked quietly out with their rifles, and approached the tent. Finding, 
however, that we were awake, they appeared to be surprised, and, afrer 
talking together, went quietly back to bed. 

Be we were oloee to the oountry of the Goklans, I decided to ohange 
my teation, and on the following morning abused the Turkomans for 
their violation of hospitality, and threatened them with the vengeance 
of the Governor of Bnjnurd, who was, I said, a great friend of the 
British Government. This bluff, whioh, I am eure, loet nothing when 
interpreted into Turkish, had its effect, and our guides, finding the game 
up, rode away, and, after 6ring a few shots at  us from about half a mile 
off, to whioh we made no wply, left us in peace. 

The Goklan Turkomans received us in quite a different manner, and 
said that Huok Nafese, our mollah, was not only wanted " by the Persian 
Government for several acts of robbery, but that any 0&1an would 
shoot him on sight, had he an opportnniti. I woe consequently delighted 
to feel that I had eeoeped from hie clutches without harm, and a n  only 
put i t  down to the fact that, although I was without an escort, he 
imagined that I held some very strong cards up my sleeve. We were 
soon joined by Muetapba Kuli, who Lad been Captain Napier's guide in 
1877, and i t  is, I think, thanks to him that I wan so well treated.. 

NOTE ON THE YOXUT AND QOXLAN T v a ~ o u a ~ n .  

(u) Jujas Bai.-This tribe inhabits the district near the mouth of the Atreli, and, 
aa regards wealth, may be considered the moat important division. They poeeere 
fisheries, and also cultivate more extenbively ; in addition to this, they engage in 
cornmeroe. 

The Jahr  Bai have two divisions of Tarali and Norali, aud number 2000 familiea 
to the south of the Atrek, and 1000 familiea to the north. They are generally on bad 
terms with the Ata Bai, their neighbourn to the east. 

(b) Ata Bai.-The Ate h i  inolnde 2000 families to the sontl~ of the Atrek, and 1000 
to the north. Although not ae rioh as the Jafar Bai, the Ata Bai have more power, as 
many of the smeller divisions are under their protection. 

There is a subdivision called Ak Ata Bai. Ak = white. 
( 0 )  Friendly to, or perhaps under the protection of, the Ata Bai are the following 

divisions :- 
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We were told that the road to Bujnurd ley aoross the Haneki pees to 
the south, and that we were to quit the Atrek, up which we had 
been marching hitherto. The cold wee interne, although i t  wm the 
middle of February, but onoe over the pass we descended rapidly, 
until, a t  Semalgen, two marohee farther on, we found the heat quite 
oppreseive. 

Before reaching the town of Bujnurd, we had to o r w  another 
range of hills, wbere the freeh enow wee eo deep that i t  took us 

Qanyokmz . . . . . . . . . . . . . . . . . .  400 families. 
Bolgai . . . . . . . . . . . . . . . . . .  300 ,, 
Daa . . . . . . . . . . . . . . . . . . . . .  1000 ,, 
Dovoji . . . . . . . . . . . . . . . . . .  1000 .. 
Badragh . . . . . . . . . . . . . . . . . .  200 ,, 

These divhions are generally on terms of fend with- 

Amir . . . . . . . . . . . . . . . . . . . . .  100 familier. 
Kuchik . . . . . . . . . . . . . . . . . .  300 .. 
Tatar . . . . . . . . . . . . . . . . . . . . .  100 .. 
S a l k  . . . . . . . . . . . . . . . . . . . . .  100 .. 
Kujok . . . . . . . . . . . . . . . . . .  1000 .. 

To sammarize, of the Yomut tribe thero are 8500 families in Persian territory, and 
2000 in Bnwieion territory to the north of the Atrek. 

Pe rhap  20 per cent. of the triben on either side cross the Atrek in order to change 
their petures;  but this oustom is on the deoline, as s tax ie oharged on all the tribes- 
mea who grsae their flocks on the northern bank. All the Yomnta profess to be a t  
feud with the Qoklans, who are now a much weaker and quieter tribe than formerly. 

GOXLAN Tumora~s. 
The following divisions inhabit Ruerian territory to the north of the Atrek, on the 

road between Kizil Arvat and Bujnurd. 
Borali . . . . . . . . . . . . . . .  
Toktsmeeh . . . . . . . . . . . . . . .  
Kek . . . . . . . . . . . . . . . . . .  1500 families. 
g a l  Qnzl . . . . . . . . . . . . . . . . . .  
Ak Kal . . . . . . . . . . . . . . . . . .  

The following subdivisions inhabit Persian territory :- 
Esl Quzl . . . . . . . . . . . . . . . . . .  \ 
Toktamasl~ . . . . . . . . . . . . . . . . . .  
Gi. . . . . . . . . . . . . . . . . . . . .  I 
Tams k . . . . . . . . . . . . . . . . . .  
Eilyangi . . . . . . . . . . . . . . . . . .  \ 
Ark Kali , 2500 familien. . . . . . . . . . . . . . . . . . .  
Karnsll . . . . . . . . . . . . . . .  
D a  . . . . . . . . . . . . . . .  ::: I 
Knr Abali Khan . . . . . . . . . . . . . . .  
Jan Qhnr Balghy . . . . . . . . . . . . . . .  

I n  former times the Qoklan wrrntry wee famous for ite breed of lioraes, but, owing 
to i h  proximity to the powerful chief of Bujnurd, the tribe is now very quiet and weak, 
while  it^ horses have shared in the general decline. 
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hours to nocompliah even a few miles. Upon reaching the plain, 
whereon lies the city, I had my first experienoe of an istekbal," or 
reception, a troop of Persian oavalry escorting us to the town, where 
we were lodged in one of the governor's housee. When we went to 
yay our respects, we were conduotad up the winding etaimese of a 
tower into tbe presence of the Sani-i-Dowleb, the redoubtable warden 
of the marches, who, for fifty gears, has been warring againet t h e  

TUE GOVEBIOB OF MAGAB ASD YAllLY.  

Turkomans. His Excellenoy told me, that when he u.ee a young 
man i t  was almost impossible to till the fields, and that a t  Bujnurd 
there were generally some hundreds of Turkoman prisoners, waiting to 
be ransomed or exchanged for captive Kurds. Nowadays there is 
comparative pesce, cattle-lifting on a small soale having taken the 
place of the wholeeale raids of tbe good old times. 

My experieuoes among the Turkomans will show that they are still 
a.somewhat wild and lawless race, but, from a reference to the pages 
.of the g r a t  traveller, VambBry, one can see how much Russia has 
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benefited Central Aeia generally, and Penria in partioular,by euppreaeing 
the Turkoman terror. These freebootera raided Nortll-East and Centrd 
Perah down to the Daahti-Lut, while every man, woman, and ohild 
that wes oaptured would be sold into lifelong slavery, and a h  endure 
religione peraeoution at the hande of their Sunni meetere. Prof. Vnmbery 
h told me that he obnerved euoh innumerable w e e  of cruelty towards 
Persian oaptivee that, although he personally wes well treated, he regards 
the Turkomans with abhorrence. I should have mentioned that both 
Bujnurd and Kuoban are peopled by Kurde, whom Shah Abbee (the 
oontemporary of Queen Elizabeth) traneported from his north-weet to 
hie northern frontiers, in order to form a buffer between Persia and the 
Turkomane. The experiment may be ooneidered to have been a enocees, 
ee the Kurda are aplendid fighters, and have never been greatly worsted 
by the Turkomane. 

The town of Bbjnurd, whioh ie situated on a fair-eked and well- 
watered plain at  an elevation of 3800 feet, oontainn perhaps 20,000 
inhabitante, and is inorwing a t  a rapid rate. The bazaars are extensive 
and well stocked with Ruaaian and Engliah goode, sugar, hardware, and 
orookery ooming from Rueeia, while the oalico and muslin bore Man- 
oheeter or Bombay labele. 

From Bujnurd to Kuohan there waR a ohoioe of rontee, ao I seleoted 
that one whioh followed up the course of Atrek, ee i t  had not been 
travelled over by either Capfain Napier or Sir Charlee Maogregor, both 
of whom had pursued the road whioh keeps further eouth. Shirwnn, 
whioh we reached on the aeoond day, is under Knohan, and ie nearly aa 
large as Bujnurd, while the valley of the Atrek, whioh ie here open and 
undulating, forms one of the most fertile dietriots of Persia At Kuohan 
the walla were in the moat dilapidated oondition, owing to previous 
earthquakes, while within a very short time thie terrible dami ty  wae 
again destined to deetmy thoueanda of lives, and then be repeated, to 
annihilate the remnant that had escaped. Bt the time of my vhit there 
wee a great deal of oommeroial aotivity owing to the opening of the 
road that hes brought Meshed within easy reaoh of the Tranacaepian 
railway at  Aekabad, while my eye8 were gladdened by the eight of lines 
of waggone, whioh gave quittt a oivilized look to the place. 

For the remaining 90 milw I hired a waggon, ita owner agreeing 
to reaoh Meshed on the third day ; and we atarted off with the pleaaant 
feeling that this section of the journey was praotioally an aooompliehed 
faot. IJnfortunately, at about 5 milee from Kuohan, one of the horses 
had a violent attack of colic; ao we had to halt for the night, aa the 
poor beast was quite unfit to prooeed, and i t  wee not until February 28 
that I drew up at  the ooneulate-general a t  Meshed, where I wee warmly 
weloomed by Mr. Ney Eli-, whose untimely death thie Sooiety is now 
deploring. In hie obituary noti-, mention wae made of the kindneee 
he showed to all hia juniors, and of this I have received innumerable 
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pmofe during the five years that have elepsed sinoe I wee first his 1 
guest. 

Meshed, aa ie well known, oontains the famous shrine of the holy 
Hem, the lest of the twelve Imams, and ie the religions oentre of Persia. 
The mosque is of great magnifioence, bat haa been eo fully deeoribed by 
Mr. Curzon, that I would refer to his work in oonneotion with t h b  eubjeot. 
I wes much tempted to linger in the eociety of my fellow-oountrymen; 
but, ae every week's delay meant more heat in the Daaht-i-Lut, I had 
to hurry through with my preparations, and after a week'e stay continued 
my southward journey. As far as Turbat I wae on a well-known mad., 
which had been travelled over by Dr. Bellew in the seventies; but 
between Tnrbat and Jnmain I found that several villages shown on the 
map were in ruins or unknown, while the river, termed the Ktrl b lah ,  
which is shown as Bowing east, actually trends to the west, and ~JI loet 
in tbe swamps to the north of Bajistan. 

At Tun, I was 'on the northern edge of the great Dashbi-Lut, whioh 
lay between us and Kerman, and whioh had not been traversed, in this 
particular portion, sinoe the il1,ustrioue Maroo Polo croesed it, in the 
opposite direotion, when travelling from Kerman to " Tonocain " & 
Cobinan. Ae the great Venetian was not only a most accurate obaerver, 
but also wielded a graphio pen, I feel sure that I oannot do better than 
give his words, when deecribing the Dasht-i-Lnt, which signifies the 
La  Naked desert "-a most appropriate name. He says, When you 
depart from this city of Cobioan, you find yourself in a deaert of sur- 
passing aridity. There are neither fruite nor trees to be seen, and what 
water there is ia bitter and bad, so that you have to orrrry both food 
and water. The cattle must needs drink the lad  water, will they nill 
they, because of their great thirst." Friar Odorious, in the suoceeding 
century, who was apparently struck by another phaee of the deeert, 
deeoribes i t  in the following lines. He says, "Now, that sea ie a 
wondrous thing, and right perilous. For i t  is ell of dry sand, with- 
out any moisture, and i t  shifteth, as the sea doth when in storm, now 
hither, now thither; and as i t  shifteth, i t  maketh waves, so that oount- 
less people travelling thereon have been overwhelmed and drowned, 
and buried in tliose sands." 

Onr chief preparation coneiated in engaging a few donkeys to w r y  
forage for our mules, and, se there were mid to be tanks with water un 
the way, we expected very little trouble. We soon left the Tun on& 
behind, and entered the silent deaert, where not even acrow is to be seen. 
At the fourth mile waa a tank of sweet water, where I insisted upon 
filling up my private water-skin, and at  night we halted near the well 
of Khushab, whioh means " sweet water." I t  wse muoh too mlt far me 
in spite of itrj name, so I wes very glad that I had taken the ire- 
caution to fill my " mussuck." On the following morning, after drink- 
ing tea, only a pint remained; but we were promised excellent water 
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a t  the evening's stage of Chahar Gnnbaz, and so oommenced the march 
in hope. Thmughout the day we approeched a snowslad range, which 
appeareton no map, and, ae we were a t  the end of Maroh, I estimated 
its heighti at  7000 or 8000 feet. The heat and thirnt were very trying 
and, to add to our disoomfort, the water a t  the stage was simply green 
with eel*. I attempted to drink it with lime-juice tablets dissolved in 
it, but in vain, and so I could only envy the othere, who were able to 
swallow i t  with apparently no ill reaults. 

THE FORT AT BAW. 

. We were only about 15 miles from Duhuk, which lay nuder the 
range referred to ; so, after a sleepless night, we pressed on rre eoon ae i t  
wae light, ancl by 10 a.m. we were able to enjoy beautiful water 
running down from tlie hill& The villagers were anxious to see the 
firet European that had passed that way, and, oonsidering their isolation, 
knew a good deal about what wae going on in the world. We hed to 
halt a day, ae every one experienced such bad effects from the water of 
the day before, that I was most thankful not to bave touched it. 
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Dnhnk ie built in a gap half a mile wide, whioh mparates the 
Tab- Kuh-the general name for the ohain of monntaina between 
Tabae and Duhuk-from the Mur Knh, whioh latter range runs eouth- 
south-eeet towards Naiband. 

The onward journey lay through Arababad and Zenagnn, where we 
mw palm treee for the first time. Another waterless atretch separated 
us from Naiband, 80, warned by experience, we hired three donkey= to 
carry water, and marohed to Ab-i-garm, where there are extienaive 
s d t  marshes and groves of tamarisk. As we had still many milea to 
aocomplieh, I tried to pnah on at night, but we were afraid of la ing  
the traok, and so lay down to e l ~ p  until daylight. Our water wee 
again exhausted, the ekine having tainted it, EO I rode on, in order 
to reooh Naiband before the heat of the day. Fortunately the t m k  
wee fairly distinot, but ae hour after hour peaeed, and my pony b e e n  
to be dead beat, I feared that I had lost my way, espeaially au there 
were two or three plaoes where there was a ohoioe of routea F i n d y ,  
however, I turned a oorner and came upon a vision of fairyland. The 
hillside wes covered with date palms, underneath which were glimpeee 
of the bright green oropa, and at  the summit w a ~  an old fort in a 
state of picturesque ruin. Upon entering the grove, I aaw streams i n  
every direotion, while huge natural grottoes completed the picturn. 
My fimt oare was to send OK two donkeys laden with water, in oharge 
of a man who knew the country, and in the evening the oaravan crawled 
in, the water having reached them eome 5 miles out, when they were 
a11 feeling too much exhausted to go another yard. 

Two or three daya were spent in olimbing about the Naiband range, 
while the mulee were recovering, and we then traversed another water- 
l ea  stretah of 39 miles, to a well with forty steps, whioh wee mid to be a 
favourite spot for Beluohi raids. Daring the next stage to Darband, we 
pa~sed ruins that I believe to be those of Marco Polo's "Cobinan," as the 
modern Kuhbenan does not at  all fit in with the great traveller's 
description, and i t  is juet as well to remember that in the Eaet the 
caravan routea seldom ohange.' 

We now skirted the western edge of the Dasht-i-Lut, and followed 
the main oaravan road until a t  Ab-Bid we kept away to the east of 
the main road in order to explore the district of Kuhpayeh, whioh was 
then a blank on the map. We approaohed Kerman from the east, and 
I little thought that within so short e time i t  was to be my home. 
The city lies at the end of a low limestone range, and was once im- 
pgnable ,  to judge by the huge old forts that sre still iulpoeing in 
their deoey. Ita position on the oonfines of the great dtsert, and at 
the confluen- of four important routes, h a  always rendered i t  of 

* This qnertion is dealt with more fully in a paper whioh I read before the Society 
of Art8 on ?day 20. 
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importanoe, but, being on the frontier of Afgbanistan, it ha8 suffered 
terribly a t  eaoh invasion from that quarter, as well as in the great fight 
fur power that tooh plaoe at the end of last century. Situated at  an 
altitude of 5500 feet, its climate is extremely pleasant, while its inhabi- 
tvnts are particularly friendly to Europeans. At the present day, i t  is 
on account of its carpets that Kerman ie justly renowned, although 
very few of the finer qualities are exported to London. Theee exquisite 
 fabric^, woven in silk and wool, reproduce designs dating from many 

YUUEII-I-SUBS OB "OREEX DOME" A T  KERUAR. 

centuries back, while the harmonious and lovely coloum throw a11 other 
carpets into the shade. Amodg the buildiugs of interest now extant 
is the Kubeh-i-Subs, or "Green Dome," which contains the following 
inscription :--"The work of Ustad Khojeh Shukr Ullah and U s t d  
Inayet Ullah, son of Ustad Nieam-i-Din, architect of Isfahan." The 
date is 610 Anno Hejrah, or 1242 Anno Domini. Our interest is con- 
siderably augmented by the faot that we know that Marco Polo was 
at Kerman shortly after this date. In the illustration i t  will be 

KO. V1.-DECEMBER, 1897.1 2 R 
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noticed that there ie but half of the building still etanding; thie  
is not the result of an earthquake, but is the handiwork of a former 
governor, who had heard a rumour that treeenre exieted under t h e  
great dome. 

During my etay of a week I met several of the merohants of t he  
plmr, both Mohammedan and Parai, and I was partioularly struck by 
their polished mannera, whioh are, I afterwards heard, renowned 
throughout ~ e k i a  

About the middle of April, after a few daye' reat, I determined to 
take a etraight line to Paeargardm" vid Pariz and Baonat, as thereby I 
oould fill in several blanks on the map, while, owing to the altitude 
being fairly high throughout, I hoped not to euffer from the heat. 
When eome five marohee to the west of Kermen, I reoeived a moat 
cordial invitation to visit H.R.H. the Farmen Farma, who was the 
Governor-General of Kerman and Pereian Baluchietan, and, upon aaoept- 
ing it, was ao hospitably entertained that I aooompanied my new friend 
to Bahramabad. Among many other experienoee, I was introduoed to 
the sport of shooting gazelle off horseback, whioh coneistecl in the ridera 
apreading across a plain with intervale of 500 or 600 yarde between 
eaoh, and driving the quarry off ite feeding-ground. In time the gaeelle 
break baok, when the sportsmen gallop to cut them off, and shoot them 
with slugs, propelled by a heavy charge of powder. The Farman Fame, 
who is a great eportaman, on more than one ocoeeion ehot a right and a 
left a t  full gallop. I have 'ah0 seen hyenas, lynxee, foxes, and hares 
bagged in the same way. 

When, after being entertained right royally for about a fortnight, 
I reeuroed my journey, I had bad an agreeable experientle of Perrlian 
life, enjoyed by very. few travellere, coupled with a warm invitation to 
return during the following winter. Upon entering the unexplored 
district of Baonat, we were followed by a band of seven nomade, who 
were evidently on the look-out t o  attaok us. However, we t&k all pre- 
caution~, and maintained a bold front, and, although both my rifle and 
gun were broken, we carried them in a very oonspiouous manner. This 
band kept parallel to our maroh for three days, but they fortunately 
did not otherwise molest us. I t  is a remarkable coinoidence that Captain 
Stotherd, of the Hyderabad Contingent, was set upon leee than a month 
later, about 30 miles to the south of where I passed, and, although he had 
only a single orderly with him, he accounted for four of the brigande, 
killing their chief. I t  is more than probable that he waa attacked by 
the same gentlemen who took so keen an interest in my movements, 
and i t  is satisfaotory to feel that Captain Stotherd made so good an 
impreesion on them. 

Upon arrivd at Shiraz, after a visit to the world-renowned ruina at 
Persepolie, I wae most kindly reoeived by Dr. Soully, who told me that 
I had come at an interesting orisie, ae there was war to the death 
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between the townspeople and the nomade.   he very next moming we 
were awakened by hearing volleys ineide the town, and, olimbing up 
to the roof of the telegraph garden, whioh ia about half a mile from 
the walls, we aaw a regular fight taking place at  the gate nearest to us. 
Fortunately, we were a t  right angle6 to the line of fire, and eo aodd 
look on without much risk, until the nomade, who were greatly out- 
numbered, W y  retreated. During these very etormy timee, i t  waa 
wonderful to see with what utter oontempt for danger the Eoglieh 
telegraph officials behaved, and i t  wae mainly owing to the confidence 
f d t  in their reports a t  Tehran, that the neceeeery eteps were taken to 
patch up a peaoe. 

I t  wae now the end of May, so i t  was neoesesry to travel by night 

PAM OF TBS "OLD WOXAN" BmWLEN B H I W  AND BUBHlBE. 

down the famous pawee of the " Old Woman " and of her Daughter," 
whioh have been so vividly described in Mr. Cnrzon'e monumental work ; 
and, after turning night into day for nearly a week, I was only too 
pleaeed to find myself on board the Britieh India eteamer at  Bushire, 
where white bread and a whieky peg appeared to be delioious beyond 
expreesion. 

Karachi was reached early in June, and the rest of the eummer was 
spent in compiling my work and planning freeh journeye, until, in 
October, 1893, accompanied by Surgeon-Major Brazier Creagh and 
Lanoe Duffadar Sultan Snkhm, of the 3rd Ponjab Cavalry, I landed 
at  Chahbar, in Persian Baluchistan. This port wae ohoen, as eince 

2 a 2  
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Grant'e journey, some ninety years ago, no European had travelled to 
Bempnr by Qeh. 

Before entering Pereian Balnohistan, however, a few worde as to i t s  
ohamter would perhapa not be out of plaoe. The whole of the coset- 
line from Beehikird nearly to Kareohi is epoken of aa Makran, the die- 
.triot extending inland as far ae the first important range of hills, t h u s  
including a strip of land from 60 to 70 milea wide. For some 20 to 40 
miles from the aoast there is a sand deeert, with emall hamleta, whioh 
draw their eupply of water from ehallow wells. Behind this ie another 
belt of about the name size, ooneieting of low hills oomposed of mud or 
elate. Proceeding further inland, it will be notioed that there are con- 
tinuous rangee of mountains running from east to weet parallel to t h e  
sea, and eo regular is this formation, that ell attempts at opening u p  
oommunications in theee park mast be done either to the eaet or weet, 
H E  any d direct to the maat will lead acroee range after range of 
rugged hills. 

Thanks to the kindnew of Mr. Poeeman, the director-general 
, of the Persian Gulf telegraphs, we found oemels awaiting us (at 

Chahbar), and, owing to the exertions of Mr. Lovell, in charge of the 
telegraph of3oe, we were able to get twenty-seven of theee uncouth 
beaeta of burden loaded up the day after landing. The quarrels a s  
to the partition of loade, and the interest taken by so many people 
in the oamele, revealed to ne the fact that several of these animals 
were divided into legs, each of which had a separate owner. The 
ueual plan, we were informed, was for the driver to have one leg'u 
interest in each camel, whioh wee allowed in lieu of wages and 
ratione. 

Our first march brought us to Tez, the famous Arab port in medimval 
times, but now no signs of departed greatness exist, except the innumer- 
able tombs of deoeased worthies, and we had to drink filthy water out of 
a ihallow hole, and be thankful that there was enough for all our party. 
Although marching by day was terribly trying for man and beast 
alike, the Balnchia spent eo long in wrangling over the loade, and in 
tying them on, that i t  was 10 a.m. before the last of our camels etarted 
off for the second maroh, end, aa the heat was terrible, our horses very 
eoon began to give in. We therefore halted for several houre in the 
shade, near some water-holes, riding on to camp in the evening. 
We there found only about half of our oaravan, the other portion 
having halted 2 or 3 miles back, in a rage at being compelled to march 
some 12 milee, as they eaid that 7 miles ie the limit of a march in 
Baluchistan. Travellers in this country ehould be provided with an 
inexhaustible fund of patience, 8s the only part that the Brtluohi camel- 
driver playe is to try and prevent any load whatever being put on his 
oemel, while, if at all discontented, he will docamp without giving any 
notice. 
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In order to attempt an earlier start, we halted for a day, and then 
pushed on at  sunrise the following morning. However, the mamh was 
long, and by the time we reached Pesh Mant our horeee had to be led, 
so utterly prostrate were they. Many of the party also suffered from 
sun fever, mainly becam they got slightly chilled before the sun roee, 
and so felt the sudden change acutely. After four trying marohes, we 
struck the Qeh river, where we decided to make another halt. Jut 
before reaching amp ,  I eew a oonple of wolves, whioh faot is interesting, 
as they are not known to exist m near the ooaet. In  the bed of the 
" kaur," the Balnohi term for river, we found isolated pools of doubtful 
water at  this point; but a maroh higher up, we oeme upon a bright 
flowing stream, bordered by palm grovw. 

Qeh is a large village, built in the fork between two branohee 
of the river, and, with ita palm groves, forms a delightful pioture. 
As so many of our party had suffered from fever, we determined to 
leave the invalids and make a rapid mamh in light order to Fanooh, 
returning to Qeh by a different route. Thie we did with great 
success, finding a t  Mokht, a village near our route, a remarkable . 
kind of glass bangle, of which I have given speoimens to the British 
Museum. 

The paee below Fanoch must be a unique road. For 7 or 8 mil- 
one has to scramble over bouldera of the most varied hues, every colonr 
of the rainbow being there, which gives an effeot of great beauty. In  
the case of being overtaken by a useelab," or spate, in this paw, the 
loss of the entire caravan would ensue, se the sides are precipitous 
almoat throughout. The morning after our arrival, we set forth to 
climb the Kuh-i-Fasooh, also termed the Kuh-i-Sufeed, or " White 
mountain," the summit of which ie reached at  4736 feet. After four 
hot hours spent in olimbing, we stood on the top, and were able to 
look acroee to the unknown dietricta lying to the west, while to the 
north we could clearly demcry the ahapely Baeman peak. 

Upon returning to Geh, we retraced our steps down the paas, and 
then kept further north, striking the Sirha river at  Ichan, oalled 
"Hochan" by Captain Grant. Both when goiug to and returning 
from Fanoch, we croaeed the lldsluran river,* which is ~hown aa draining 

The folluwing ir the lint of village6 on the Yaluran river : - 

Yatknn, right bank. 
Kuohink, ,, 
Abgsh, ., 
Nnaperan, ,, 
Ladgoju, left bnnk. 
.\band, right bnnk. 
Xaren, ,, 

Shernrmi, right bank. 
Ynrk, 9) 

1IInrd-s 9, 

Mnluns, left huk.  
Chah Ali, ,, 
Wajbia, 1 

Korandab, ,, 
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into the Geh river, whereas i t  is really a tributary of the Kanr-i-Binth.' 
Along its banks, as well ae those of the Sirha river, there are 
a l m i t  continuous lines of date groves. The Sirha pais, whioh l a y  
between us and Bampur, beggars dedpt ion ,  and I am ntill surprised 
that we got safely over it, as I should never have believed that laden 
camels could olimb up the cliffs they did without acaident. My com- 
panion's man indeed fell, but luckily there was a deep pool below, so 
no harm was done. 

At Bampur we found that Pahra-the Pure of Arrian-was now 
the seat of government, and so pnehed on there, whew we were received 
by the Aosad-i-Dowleh, who is a fitting ruler for snoh a wild race. He 
wae oivil enough, thanks to the Farman Farma; but when we informed 
him of our intention of touring in Sarhad, he tried to disoourage U 8  

by every means in his power. Having engaged oamels with extreme 
difficulty, we marohed due east to Magas, where the kindest inquiries 
were made after the late Sir Oliver St. John. We then turned north 
into unexplored country, and, at  the end of Deoember, reaohd Khweeh, 
the oepital of Serhad. T h b  word has been written and spelt in ao 
many different ways, that I would mention that i t  is the Sarhaddi 
method of pronouncing khoeh," meaning " sweet." 

We were now close to the giant range whose highest peak is the 
great volcano of Tsftan, or the "boiling," looally known as Chehel 
Tan, or the " Mountain of the Forty ~ e i n ~ s , "  and as we were afraid 
that enow might hinder our asoent, we marched up ita valley, where 

The following is the lint of villagrs on the river Sirha from Iohsn downwards:- 

Kondel Msnt, right bank. Geladun, left bank. 
Abend, left bank (oppo~ite Dell Washkosh, right bank. 

Mullah). Bandan, 9, 

Deh Mullah, right bank. Pothan (opposite Bandan), left bank. 
Kharbk, left h n k .  Mokht, right bank. 
Gurani, right bank. Afzilabad, left bank. 
Mirabad, left benk. Hudiao, 9 

Shah Karpad, left benk. 

Thenae 4 miles to Naokinjg where I halted between Chahbsr and Geh. 
I oroared both of there streams a t  two plaoes, some miles apart, so that I have 

reeaon to believe in the aooumcy of the above list. 
* There are flve streams which make up the Kaur-i-Binth, as the Fanoah river 

is called below the p ~ .  Beginning from the west- 
1. The main stream, up which rune the road to Ramiehk. Mirabad is the only 

village of importance that we oould see. 
2. Kanr-i-Kantekon. This stream flows almost due north to south. 
8. Kam Kern, with villsge of Karn jolt above Fanoah, and Haimini on s n  easterly 

branch. 
4. Kanr-i-Magen, with two hamlots, Magen and Band-i-Bengi, on its banlrr. 
5. Ksur Elpate. Thie stream flows in juet below Fanoch, the hamlet of Espste 

being Borne few miles up it. 
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we camped a t  an altitude of 6550 feet, near a large cave, which pro- 
teoted our homes from the intenae cold. My companion wae unfor- 
tunately ill, so, as the weather looked very threatening, I deoided not to 
wait, but to make the attempt on the following morning. 

For 7 milee the t m k  led up the valley, which then terminated in 
an extraardinary fiseuw, termed the Band-i-Gelu. Creeping up this, 
we found onraelvee in a valley, whioh smelt strongly of sulphur, but 
the going waa easy enough until we began to climb the aotual peak. 
First of all, we had to nuramble over boulders, but them at  11,000 feet 
were replaoed by soft lava ash, ao that i t  was 2 p.m., after eight 
hours' inoeesant climbing, when we reached the summit a t  12,850 

feet. We here found a plateau about 400 yards square, the northern 
portion of whioh is termed the Kuh-i-Zierat, or Sacrifice hill," while 
mprated by a slight depression lay the Mader Kuh, or L4Mother hill," 
which is etill the aotual object of worship for moat Sarhaddis, although 
nominally they are Mohammedans, The voloano, which waa belching 
out blinding cloude of sulphuroue smoke, conmsts of two aperturee, eaah 
aome 8 yards in circumference, which apparently united a few feet below 
the surface, as there wee only a yard or so of ground between them. 
With considerable difficulty, we extricated specimen8 of the sulphur 
and sal ammoniac, and then turned our attention to plane-tabling. At 
the elevation we were at, we could eee Sistan and the lake of Zirreh, 
mentioned in Matthew Arnold's great poem, while to the north-west .. .. ' 
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the boundless Dasht-i-Lnt stretohed for hundrede of miles. The descent 
waa easy, in comparison, and by 9 p.m. we were eafely back again in 

 be whole of this valley is full of rained villages, and opposite them 
are oval-&aped oaves he& out of the rock. ~ h e e e  wer i  &me 8 feet 
in length, 6feet in width, and 5 feet in height. No marke of smoke 
were visible, and, aa they were very difficult f aocess, I would hazard 
the theory that they were hnmble imitation0 of the rock tombe at 
Ptlsargardre. 

After stopping long enough to allow my colnpanion to smle the 
great volcano, on New Year's Day, 1894, we started forth to find the 
village of 'l3aaman, the wlrereaboute of which was uncertain to a degree. 
Ae we could buy nothing on the way, we ran out of both forage end 
flour, and were conseqnently delighted to reach our goal, which liea at 
the southern end of the range of the same name. Our oamel-drivers here - 
deserted in a body, but, as there waa plenty to occupy ud in exploring 
the hills, thia did not prove to be a serious blow. I t  took UE three days 

NOTE BY LIECT.-GEIERAI. MCMAHON IN A PAPER ON THE ~ L V ~ w ~ ~ ~ ~  NUB TEP 

B E L ~ C H ~ ~ T A N - A F ~ H A ~  F e o n ~ ~ n , "  READ BEFORl THE C~EOLOCIOAL 800- OH 

MABCII 24, 1897. 
"Since thin paper wan red the authors have been in personal wmmunication with 

Captain P. Molesworth Syker, now in England on leave, who ascended the mountain 
on Cllristmu Eve, 1893. After gradually ascending ravines in the hille around the  
mountain, the explori~~g party arrived a t  the foot of the actual oono a t  a11 elevation of 
10,000 feet. Tllenoe up to 11,000 feet the ground traversed oonaisted of boulden : 
but from 11.000 feet upwards i t  was covered with fine vulcanio mh,into which the fuot 
tank deeply a t  every ~ t e p .  From thin point up tr~ the top the smell of sulphur WM 

unplewntly strong. The summit condsta of a plateau covering an nrea of about 400 
square yards. On i b  northern and tiouthero sides the ground is slightly elevated above 
a central depression. The northern elev~tion forms the aarriEce hill, where goats a m  
~acrifioed by pilgrims ; whilst the southern portion is called Mnder Kuh (' Mother hill '). 
On the latter were, at  the tima of Captaii Sykes's visit, two npertures some yardr 
apart, oach apparently 3 or 4 pards wide, which appeared to be conneoted with each 
other. Fmm both of these, deneo white wlphuroua smoke and some flames were 
issuing. So strongly sulphurous and s u t f i t i n g  was the smoke, that thaae apertnrer 
coultl only be approached from the windward side ; and, owing to tho heat aud smoke 
issuing from them, they were approached with ditllculty even lmm that side. Sulphur 
m d  sal nmmonim were extracted from the edge of one of the apertures. 

"Captain Sykes has paid several viaib to the burning petroleum springe a t  Wku. 
on tho wcstern ehore of the Cwpian *a. and he is tatisfled that the heat, smoke, and 
flamm on the summit of the  oh-i-~aft4n were not due to petroleum. There was no 
smell of petroleum, and the smoke wan l~o t  dark and carbonaceous. 

6' Captain S y k e ~  brougl~t home a apeoimeu of the rook found i n  dtu-on the Koh-i- 
TaftBn, and this proved, on arumination, to lw a vesicular, al~desirio lava As the 
~ummi t  of the Koh-i-TuftBn is rtill deeply covered wit11 fine ash, this volcano must 
have been active during a comparativelp rccent geological period ; but, as no freah lava- 
streams were observed by Cnptnin Sykes on his way up the mountain, i t  is not probable 
that the voloano has beeu active during the lifetime of tho prreent generation. 

"The authors infer, from Captain Sjkea's observations, that tho voloano in now in 
the solfatara stage of its existence. The flames seen by Captain Sykes are probebly due 
to the emission of hydrogen sulphide (H,S), a very cnnlmon product of wlfatara aotion.* 
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to ecale the great peak, from our camp a t  Baeman village, but at  laat 
we arrived a t  the enmmit, and eet up the plane-table at  an altitude of 
11,210 feet above the eea. We were on what ie generally euppo~ed to be 
an extinot volcano, and i t  is intereating to note that even h e ~ e  there is 
a legend of a mint called Kedr, who still lives in the mountain, juat 
sa in Greek mythology a giant is imprieoned beneath Etna. The moun- 
tain ie locally termed Kuh-i-Zendeh, or the "Mountain of the Livihg 
Man." 

Upon returning to Bsamcm, we enjoyed excellent moufflon-shooting. 
until the Farman Farma eent some of hie transport for our use, and 
we rejoined him at  Bampur. In hie oompany, we travelled along the 

TEE LAJJI VALLEY ON TEE BELUOH-=LIT PBOUTIBB. 

unexplored tract of oountry where the Bampur river and the Halil Rud 
mingle their watere in the Jaz Morian. Additional intereat wae felt 
by us, knowing i t  to have been the road that Alexander the Great used 
in hie mamh from India. 

Upon arrival in Rudbar, we tnrned northwarde and left the Faman 
Farma, in order to explore the eite of Maroo Polo'e &'Camadi," where the 
china exhibited, together with the male and other ourios, were found. 
We mime upon u hnge area littered with gellow brioke 8 inohea aquare, 
while not even a broken wall is left to mark the eite of what wae 
formerly a great oity, under the name of the Shehr-i-Jiruft. 

I t  was now late in March, ao we were only too glad to travem the 
Jabal Bariz rangeand gain the elevated plateau of Iran, and, jnet a yerv 
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after my firat journey, I again entered Kerman. Here our parly broke 
up, Surgeon-Major Brazier Creagh returning to India by Bunder A b h .  
while I continued my journey towards Tehran. At Yezd I wan most 
hoepitably entertained by the manager of the Imperial Bank of Persia. 
and at  Tehran, Mr. Coningham Qreene, Her Majesty's charge d'affaireu, 
not only made me free of the Legation, but also premnted me to H.LK 
the late Shah, who wee interested a t  hearing about so remote a corner 
of his empire. I travelled to England in rather over a fortnight by 
the newly opened line from Petrovsk, on the Caspian ma, taking the  
faithful Sultan Bukhm with me aa a reward for his exoellent work, and 
reaching London late in June. 

After four months a t  home, epeut in compiling my seoond journey, 
I waa appointed to be the first ooneul for Kerman and Pereian 
Baluchistan, and, aocompanied by my sbter, who shared my future 
wanderings throughout, we reached Tehran at  the end of 1894. We 
there epent a most delightful winter, enjoying the kind hospitality of 
8ir Yortimer and Lady Durand, so that i t  wee a great wrench to leare 
all civilization behind and atart forth on the long journey of 600 milee, 
which lay between us and my district. Ae far as Kashan, we followed 
my route of 1894, but for the onward march to Yezd I kept a good deal 
to the east, peesing through Natunz and Kuhpa. Thereby I wae able 
to fill in a large blank that has existed on the map quite 01- to 
Ispahan, while, as so often happens in Persia, I found the district to be 
quite as populous as the one bordering the main road. 

Kerman was reached at the end of March, and for some months we 
were busy enough, what with coneular work and settling down: 
When, however, i t  grew hot in June, I determined to explore Sardu, 
80 as to trace out Yaroo Polo's route, and we had a most delightful trip 
while occupied with this taek, during which we soaled the highest 
peak of the Lalazar range, 13,700 feet above eea-level-no mean feat 
for a lady to accomplish. There was also the beet of moufl3on-ehooting, 
and we picked up several carpets woven by the nomade, while the 
climate at an altitude of over 8000 feet was perfection. However, we 
were foroed to return home by quiok marchee to meet H.R.H. the 
Farman Farma, who wee once again appointed governor of the provinoe, 
and the autumn was epent a t  Kerman, aa we found interesting o m - .  
pation in trying to unravel tho ancient hietory of that city: .I can- 
not say we were uneuoceseful, as our offers of a reward for old stones 
and curios produced a number of reflet tiles, and I am proud to state 
that we captured a waep unknown to acienoe, when oollecting insecta 
for a friend. 

In January, 1896, telegraphic ordere came for me to join Colonel, 
now Sir Hungerford, Holdich on the Purao-Beluoh frontier, which inetruc- 
tione I should have been qnite unable to obey, without considerable delay, 
had not my kind friend, the Farman Farma, lent me his own transport,. 
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Thanks to thie, we eterted off on the third day, leaving our houeehold 
gods to look after themselves, and within a week we had reached Bam, 
until reoently the frontier fortreee of Persia. Everywhere I was shown 
the greateat oourteey, eo that forage and euppliea, which usually are 
impossible to colleot, were ready at  each etage, and from Regan, with 
only a day'e halt, we were able to load up fifteen extra camela with 
all euppliea, before crowing that portion of the Dasht-i-Lut which lay 
between us and Pahm. There my old acquaintance, the Besad-i- 
Dowleh, treated us well, and it only took two day8 to engage thirty 
epare camele and to load up eupplies for twenty daye, aa the villages 

TEE WATJ$R-YULE OF IHUSTEB. 

to the east were too small to be counted upon to any great extent. 
Ae far ae Magee, we followed the route that we had taken in 1893, 
after whioh we continued nearly due east, reaching the British camp a t  
Kohuk on February 24, having accomplished the march of 600 milee, 
mainly acm desert, in forty daye. 

Sir Hungerford Holdich haa already read an interesting paper about 
the geographical side of the frontier commieeion, during which we 
marched with our headquartera aa far as Jalk, while excureions were. 
made to the various points of interoat along the frontier. Both at  
Jalk and Kohuk we found numeroue tombs which were built by the 
Kaianian maliks, and which appear among the illuetrations. On one. 

Qeogmphicol Jottrnal, rol. ix. p. 116. 
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of them I found a brick bearing the date of 1027 Anno Hejra, or 1617 
of our era. This confederacy of chieftains appeam to have rnled i n  
Siatan and Baluchbtan during the prosperity of the Sefavi dynasty, 
and, as far as we know, they were crushed by Nadir Shah about 160 
years ago, although Pottinger mentions that they still owned villages 
early in this century. 

We accompanied the British Commission on its long march to 
Quetta, so that my sister may claim to be the fimt lady who has ridden 
from the Caspian see to India, a distance of nearly 2000 miles. 
While travelling up the valley of the Rakshan, through what is now 
a desert, we saw that for miles the country had been cultivated in  
terra- on such a scale that there must have been a teeming population, 
where now one can wander for 50 miles without seeing the elightest 
sign of life. We found many ruined eitee, with numberless fragments of 
Arab pottery, beads, and bracelets, and felt that i t  was only deforestation 
that oould have changed the country from a smiling plain of plenty to 
4' a barren and dry land, where no water is." Daily, the thermometer 
registered over 90" in our tenta, so it was with light hearts that we 
ascended on to the uplands of Baluchistan, until, a t  Kalat, we again 
reached a telegraph wire--that pioneer of civilization-and at  the end 
of April we entered Quetta, where we were all moet kindly entertained 
by the late Sir Jamee Browne, whose name will live long on the 
Beluch country side. 

We were on the way to Simla, when the sad news of Hie Majesty 
the Shah's death reached us, and i t  was quite touching to see how much 
our Persian servanta felt the calamity that had befallen their native 
country. Nearly a month was epent in Simla, during whioh I wae 
enabled to compile my work up to date, and at the beginning of 
June we were once again at  Karachi, bound for the Kart~n valley. 
We were caught by the beginning of the " monsoon:' and, as we were 
on board the worst roller that the British India Company possesees, 
we were very glad to reach the shelter of the Persian Golf. For the 
first time, I visited Bahrein, when we rode on donkeys to the famous 
wells, and aleo saw the extraordinary phenomenon of a spring of freah 
water bubbling up in the sea, which is very shallow indeed all round 
the islands. The pearl fisheries were in full swing, and i t  was a most 
picturesque sight to see the fleet of little vessels all bueily engaged in 
fishing for oysters. The weather waa too hot and our s h y  too short 
for a vieit to the site of Sir E. Durand's and the late Mr. Theodore 
Bent's excavations; but there are few places eo accessible that would, 
in my hilrnble opinion, yield a richer harvest than this ancient home of 
the Phcenicians, where Erythras, the " Red King," liee buried. 

Off Bushire we again experienced rough weetber, but when once we 
ontered the lovely Shat-el-Arab, the moist heat was overpowering, and 
ae, at Mohamerah, we found that the fortnightly boat was not due to 
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up the Baron for another week, we aontinued our journey to 
Bnereh, where Captain Whyte, Her Majeety'e coneul, received ua moat 
hospitably. 

Before entering the valley of the Karun, I would mention tbat that 
river wee opened to the mmmeroe of the world in 1888, and that ever 
since Messre. Lynoh Brothere have maintained a fortnightly service, 
in epite of muoh hostile intrigue on the part of aome of the inhabitants 
of this dietriot, who did their beet to thwart the Shah'e policy. How- 
ever, the extraordinary taot of Mesere. Lynch's agents has overcome 
much obatruotion, and every one ie now alive to the advantage8 that 
they have conferred upon the dietriot, ao, that we may soon hope to 
we this eystem of mutual benetit placed on thoroughly mund and 
eolid bash. 

I t  ie but 117 miles from Yohamerah to Ahwaz, but this ocoupied 
the beet part of two daye to accomplieh, as we enohored at  night. At 
Ahwaz, where a few yeare ago there were but wretohed huts, wait- 
honsee and oarevanserais of imposing appearance now line the bank, 
while greet activity ie everywhere visible. After epending a few day8 
with Meesre. Lynch'a agent, Mr. Parry, in hie oompany I prooeeded up 
to Shueter on the e.e. Shwhan, the larger boat, the 8.8. Hal Aiirir, not 
being able to eurmount the natural barrage that oroeees the river in 
five separate reefe. Thia is the orux of the Karun question, ae, if the 
ancient dam were repaired, there would be water enough to fertilize 
millions of aores whioh now lie idle and ueeleau. At Shuater, one of the 
dirtiest, hottest, and most fanatioal towna in the world, we lived in 
oellare for the greater part of the day, a8 at  H a.m. the thermometer rrgu- 
larly registered 108' Fahr., while at noon 129' Was the average reading. 
Ae may be supposed, we were only too glad to return to the comprrm- 
tively cool climate of Ahwaz, where I had left my eister, and here July 
wee spent. I n  August, I was so weak from fever and pleurisy that I 
had to seek medical advice s t  Buereh, and again enjoyed every com- 
fort at the consulate, for which I shall ever be grateful. The moiet 
heet waa so trying that the doctor ordered a eea voyage, so that 
early in September we returned to Tehran by the roundabout way of 
Bombay, Aden, Brindisi, and Constantinople. 

I was very anxious to have the Ahwaz-Iepahan road properly 
mapped as far aa its junction with the Shueter route, as, until quite 
recently, Ahwaz barely existed, and 60 there' was no road running to 
it shown on the map. Here the great value of my faithful plane-tabler 
onme in, as I wae able to send him in oharge of my caravan through the 
Bakhtiari oountry and feel quite oonfidtnt that when we met again a t  
Tehran, he would have an excellent route report to give in, in which 
hope I wan not disappointed. 

The winter was again spent under the eame hoepitable roof at Tehren, 
where I raw H.I.M. Muzzufur-i-din Shah more than once, who evinced 
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much interest i n  t h e  photographe t h a t  I h a d  taken  o n  t h e  Baluoh 
frontier. Moreover, I had ' the  opportuni ty of making  t h e  a c q u a i n t a n o e  
o f  t b e  leading Persian statesmen, one of whom, H i e  Exoellency the 
Nasir-ul-Mulk, i e  here  to-night, hav ing  paid us t h e  compliment of 
re turn ing  to England  t h e  moment hie  o5oia l  dat iee o n  t h e  o o n t i n e n t  
were finished. 

In oonolasion, I would mention that, a f te r  travelling for  many 
thousend miles in Persia, I still wish to travel  there  again, and, a l t h o u g h  
perhape t h e  free open-air life a n d  t h e  glorions~olimate have  something to 
do w i t h  thie, I oannot but feel t h a t  it ie also owing  to t h e  Pereimne 
themselves being so hoepitable a n d  friendly a raoe. 

-- 
Before the reading of the paper, the P a ~ e r ~ l e l r ~  odd: We have to welcome here 

this evening an 0f6~8r who ha8 seen a good deal of a very intereating part of Persia, 
a d  from whom we have received several letters of great interest, though I believe 
we have not before had the pleasure of listening to him in this room. I will now 
call upon Captain Sykes to read' hie paper. 

After the reading of the paper, the following discussion took p l m  :- 
The PRE~IDENT : I would now ask his Excellency, Nasir-ul-Mulk, to open t h e  

diiuasion by some observations. 
His Excellency, the NASIB-UL-MULK : I am very p l d  to have had the oppor- 

tunity of being present a t  this meeting, and of listening to the very interesting 
lecture of Captain Sykes. As you have seen, Captain Sykea baa shown himeelf a 
very active explorer, and haa availed himeelf of the opportunities afforded him to 
give you new information about the outlying parts of Persia. I am afraid that  
all he mid woa about the outlying parts and the deeerts, and that may give you 
the idea that all parts of Persia are the name. As you know, Central Persia is 
desert, but the bordere ere very beautiful and fertile placee, end I am sure that 
Captain Sykes on another occasion will give you information about these parta elm. 
I have to thank him for the kind allusion he has made to myself, and again to 
express the pleasure I have had in being present a t  this meeting. 

Major-General Sir FBEDERIC GOLDSMID: I am afraid that any remarks which 
I can make on the very interesting paper we have just heard would involve too 
diatant a retrospect to warlunt attentive consideration on your part. My know- 
ledge of Persia goes beck to so ancient a date, that anything I may now eay on 
that country must be of comparatively little interest. About thirty-four or thirty- 
five lenrs ego I had the honour of addreeeing this Society a t  a meeting presided 
over by Sir Roderick Murchison. I had then recently returned from the c o a t  of 
Mekran, which I had h e n  aent to explore under orders from Bombay. Although 
we, in Sind, were neighbours to Mekrnn, we knew very little of that province in 
tho- days. I was ordered to go along the conrt se far as I could, and see whether 
the country was fitted for the setting up of our telegraph line, whether the p p l e  
were fitted for protecting that line, and whether I conid make any permanent 
arrangements for its protection. Accompanied by an eswrt of Siod how, I 
reached GwBdar in about eeven weeks, exploring and taking notes the whole way, 
and making my report to the Bombay government. From QwBdar I should have 
continued the exploration, but was directed to return, lest our little acquaintance 
with Western Mekran should l e d  11s into political complications. Consequently, 
I put my camels nnd horse3 into boatr, and returned to Karichi. A few yean 
later, I reached this very place, QwBdar, from the neighbouring port of Charhr, 
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having travelled thither by a strictly "overland" route from the Carpian. Later 
again I reached Gwtidsr direot, coming from the name starting-point in Northern 
Perbin. When the late Sir Henry Yule kindly measured my journeys, and put 
them down a t  7000 milw in Pereia and Bsluchistan only, I confess to a feeling of 
gratification; bot I muld not then foresee the work that WM to be accomplished by 
other travdlem in Aria during the waond half of this memorable pried o f , s i ~ t - ~  
years which we are now celebrating. 

The paper we have heard read is an admirable one in many respects. I t  is 
cimple, truthful, we all undemtand it, and, more than that; i t  shows what we have 
to do. The pointa which the writer h~ touched upon are pointa of very great 
loterest indeed, and I only hope that, by further study of these particular regions, 
we may won have a more complete map than heretofore. I do not like taking up 
yoor time further, but, ae relevant to the aocasion, will ML your permission to 
quote a few words from a lecture which I delivered a t  the Royal United Service 
Institution in 1877, when Sir Butherford AloooL war in the ohair :- 

a We require consuls both on the eaet and weet of Persia : good, well-trained men 
who are likely to promote, by their personal character, the honour and credit of our 
country. Kerman or Yea3 in the east, and Kermanehah and Sbuster in the west, 
Meahed in the north, and Bunder-AbW on the seaboard, would all be points 
worthy of consideration in any scheme for the extension of the Asiatic consular 
service. . . . Holders of these pate, like the late worthy consul, Keith Abbott of 
Tabriz, might, by judicious 1-1 exploration and inquiry, be scientifically, 8s 
politically, useful." In  referring to C o ~ u l  Keith Abbott of Tabric, I would i n k -  
polate the name of Colonel Stewart, duo of that city, whose ~rseence here to-night 
st once reoalle hir travels and services. 

Let me add that in three of the places named, consuls or vice-consuls have 
in late gears been appointed. I think I am right in eeying that General Mml- 
WM appointed to Meshed, one or two officers were appointed at  various times to 
YeA, and Captain Sykes iu, we know, a t  Kerman. One word more, if I may be 
allowed to say it--and it  would be ungrateful and ungracious if I did not do so- 
that is, that I agree in every word that Captain Bykw has eaid in regard to Persian 
hospiblity. I can, from my own experience, testify most heartily and honestly to 
this estimate of the native character. 

Sir M o s m x a ~  DUBAND: There are many here m much better fitted than 1 
am to continue the discussion of Captain Sykee'e lecture from a geographid 
point of view, that it  is in$viseble for. me to take up your time very long. I 
would only like to say that I entirely concur with everything s ir  Frederic Goldemid 
says about the credit due to Captain Sykee for hie remarkable journey, a d  I wish 
a great many more would follow hir example. I have often been struck by the 
amall number of Englirh travellers who visit Persia. 1 am sure my distinguished 
friend, the Nasir-ul-Mulk-whom I take this opportunity of congratulating upon 
the high honour conferred on him by Her Majenty-will bear me out in saying 
that the Pemiane, as a nation, very thoroughly appreciate, in more wags than one, 
any sympathetic interest which Europearm ehow towards them. I think it  is in 
every sense desirable that more Englishmen ehould travel through Persia to learn 
mmething of the country and people. I t  is a most interesting country end people. 
There is one aspect of the queution which har not been touohed on to-night, and 
about which I should like to my a few w o r d e I  mean the interest of the country 
from an artistic point of view. I think it  would well repay any one of artistic 
faates to spend some months or a year in Persia. He would see that it  is a very 
beautiful country. We have heard a great deal of the arid nature OF the moun- 
tains. There in a very great deal of barren and bare country about the capital, but 
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if you could eee the exquisite coloure which the barren hills take a t  sunset, and at 
other times, you would agree that Pereia haa its beautiful side. I remember when 
I left Tehran on February 14, I waa prticularly struck with this. I t  was a typical 
Peraian day, the sky cloudless, the sun bright. To the north stretched a long range 
of mountains of dazzling purity, covered with snow from the summit to the foot. 
and far away to the east, row the mighty cone of Demavend. To the south we 
mw the great plain stretching into the blue distance, and rising out of it, range 
after range of snow-clad hills, the more distant being considerably over 100 milts 
away, get, in the exquisitely pure dry Persian air, the farthest range was perfectly 
clear. The whole waa one of the most beautiful t h i n g  I have evor seen. Now, 
that is merely one aapect of Persia, but it  is worth dwelling upon. From every 
point of view, I wish I could aee more English travellers in the country, hut they 
must be travellers of tbe right stamp, like Captain Sykes and the charming and 
intrepid lady who ~ccompanied hinl in his wanderinga I hope I may live to see 
moro Englishmen following their example, and that greater interest in, and know- 
ledge of, Persia may gradually result. 

Colonel C. E. STEWART : I t  is some sixteen yeam since I read a paper beford tbis 
hoiety on Perlia, where I spent many years, and I am now glad to listen to a paper 
by Captain Sykea on that country. Captain Syken told you that on his way to 
Persia he came to me at  Adeeee and asked me for letters of introduction. I gave 
him one to a friend of mine, a chief of the Yomnt Turkomaos whose friendship I 
had gained some years ago. I am sorry my friend did not treat Captain Sykea 
better; a t  all events, I had found him most kind. I t  surprised this chief very 
much, when I was with him, to hear that I poeeessed a portreit of him. This 
portrait bad been done by my wife, who had met hin, on board a Caspian steamer 
when he was m officer in the Russian service. Sixteen years ago, a man was 
scalped in my presence in this part of the world; but on the present occaeion we  
had a good dinner, with knives and forks. Whatever else the 'I'urkomans have 
done, they have advanced much in civilization, which is dne to Russian esamplr. 
This chief, after holding a commission aa major in the Rumian service, had entered 
the Persian service as colonel of cavalry. I must say I found him a most plcwant, 
intelligent hoet, and in every way I enjoyed my time with him. I am sorry he was 
not more civil to Captian Sykes. 

In  another part of Persia described by Captain Sykes, I have been as far as 
Naiband. He describes Naiband aa a sort of Paradise, hut I suffered a good deal in 
crossing the desert to get there. My recollections go back more readily to the.Torko- 
mans then to tho desert, because they live in a beautiful green country, where, 
it' i t  were not for the mosquitoes, one oould spend a happy time. I remember on two 
occasions I could not see thecolour of my hand@, they were so covered by mosquitoes. 

Mrs. BISHOP : My claim to be a Persian traveller is rather a slight one. I 
travelled in Persia for a year for about 1500 miles. The regio~i in which I 
travelled wu chiefly Western Persia, from Baghdad to Isfahan and in the Bahhtiari 
country, and the Karun region, from Dupulun to the eource of the Karun, and then 
through what is sometimes called Persian Kurdistan to the Turkish frontier near 
Urumiah. I should like to ask Captain Sykes if in the desert, between Meshed and 
Kerman, he met with any traces of ancient irrigation, irrigation caorl8, ditches, or 
reservoirs, such as occur in immense numbers in some other parts of Persia now 
entirely desert. I should also like to know whether there wns any deeert vegetation, 
such plants aa aseefmtida, which is plentiful on the Upper Elam mountni~~s, aud 
also the colocynth gourd, which affects deserts. There is one more question : [Ins 
the road for which a concesrriou was granted when I wna in Persia, I meall from 
Ahwaz to Burujird, become an accomplished fact ? 
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Captain S~iclrs: In reply to Mrs. Bishop's three qnestione, I do not think that 
there wae ever more irrigation or cultivation in the Dasht-i-lut than nowadays; in 
pre-historic timee there is reaeon to believe that the desert formed an inland sea, 
in support of which theory, Sir Frederic Goldwid mentions that a t  Yunasi 
.or Yunm, on its north-west edge, there is a tradition that the prophot Jonah, or 
Yunae, wae oaat up there and hid for three days under a gourd. de to the aecond 
quwtion, I am afraid that I am not much of a botanist, but I have eeen aseefoetida 
gowing in the hills near Kerman, but always a t  a higher elevation than any 
portion of the Daeht-i-lut, where, indeed, one only sees stunted camel-thorn 
bushes. Finally, I regret to state that the Ahwae-Burnjird road hos not, as yet, 
been commenced. 

The Psarsmmm : We have listened to a very intenrsting paper this evening, and as  
regards the journey from Khorawan to Kerman, I believe, front what Captain Sykes 
bm told us, that we shall be able to make nome not unimportant additions to the 
map of Persia whioh WM brought cut under Mr. Cunon's anpervision a few years 
qp. I therefore think we may d l  look forward with great interert to the additions 
Captain Sykes will be able to give ur. We have all noticed, I think, how very 
intereetiug i t  is for an scoomplished travellor like Cbptain Sykes to travel over a 
country little known, but which has many geographical and many historical re- 
minisccnces mnected with it, and I was particularly intemted in heuing him refer 
to the routea of Alexander and to the identifiorrtion of pleces mentioned by Muco 
Polo and Friar Odoric. I t  reminds me how very much we owe to our l a b  aww.iate, 
Sir Henry Yule, M r e g d e  this country and other puta of Ash. If i t  had not h e n  
for hie elucidations of the great work of Merco Polo,md for his having first brought 
to the notice of Euglichmen the very interesting narrative of Friar Odoric, we should 
not now be able to listen to the researcher of tbore traveller8 who have benefited 
by what Sir Henry Yule bee written. We have much to thank Captain Sykes for 
berides the paper he has read to us. We have all been extremely interested in 
looking a t  the very beautiful photographic akebhes he hae shown us on the eomn, 
especially thwe buildinge a t  Kerman, and the golden-domed mollques and t o m b  a t  
Meshed. We m h  have to thank him for kindly bringing her% and placing in the 
m x t  room fot our inspection, a number of interesting products connected with the 
provinoe of Kerman, aleo mme tilea and other older remdna I fqel confident, 
therefore, that you will all wish me to convey to Captain Sykw a very cordial vota 
of t h a n b  for his communication thie evening. 

A JOURNEY TO SIWA IN SEPTEMBER AND OCTOBER, 1896. 

By WILFRED JENNfNGB-BRAMLY. 

TRL famour 0 4 r  of Siwa, which lien abou8 300 miles west of Cairo, cannot be d d  
to have fallen from its high estate, for i t  is probably much w i t  wae when Herodotus, 
Gtmbo, Diodon~g Plutarch, and Pliny thought it worthy of mention; only it  hm 
stood still while the world went on. What i t  was in the days of its fame before 
the reign of Cheop i t  is still-the flrst halting-place on the great desert high-road 
to the west. Alexander the Great virited it, and it  WM well known iu the Roman 
occupation of Egypt, but it  WILE not until 1792 that its fame reached Western 
Europe through the visit of Alexander Browne. Mehemet Ali nent an expedition 
which gathered much knowledge of the place, and enabled him to fix the taxation 

TI.-DECEMBER, 1897.1 2 e 



698 A JOURNEY TO WWA IN 8BPTEMBm AND OCTOBER, 1896. 

of the w i r  s t  L2000. Seveml modern travellem have virited 81% inolnding Dr. 
Rholfq M. Bricchetti, and a journalid, Mr. Ward, who did not s u d ,  however, 
in gaining adminuion to the inner town. Aa o i m u u ~ t e n ~  favoured me in thir 
respect, md as my return journey lay through new oountry, an m u n t  of my 
expedition may be of intemt. 

Am the d e s t  way of undertakiq a rirky expedition im to take ao amall a party 
that you exoite neither attention nor alum, I limited my equipment to the bareat 
neceaaitiea, for the important thing in not to look worth robbing. One night, 
enoamping at the Arej or el Bahrein-that hunting-ground por eamdha of the 
robbem of the dsrert--a Bdnin who joined or mid he wondered I war not M d  
of being murdered and robbed. "The laugh would be all on my ride when I 
found you looking in my empty pooketq" I said. The Beduin, afbr a momsnt'r 
thought, remarked, "But you would be dead then; " upon whioh, ruddenly im- 
premed with .the excellence of my joke, he laughed long and loud. My guids'a 
renm of humour, which lay dormant on mwt moatdona, was m thoroughly r o d  
on thin, that it  n m r  quite fell ~ l w p  again, and he wan for ever reminding me I 
hrd maid I would laugh after I wu dead. 

Beaiden this guide, my only companions were my mvant Abdulla and thm 
mmelr to carry us and ow dender o u t f l t s  aaok of rioe and of Boar, three goatdcinm 
of water, tea, auger, coffee, ten tim of ddcoated mup, two of porridge, and a far 
applw and lemona Two skim of water would with cue l u t  ur five dam without 
allowing any for oooking or ~ h i n g .  

Mr. C. W. Ward has given ao graphio o deecription of the s o d  whioh he 
followed in his unfortunately fruitle8n attempt to enter 8iwq that I fed I hare 
nothing new to my about the route, eroept that a t  Moghpn I a s s  fortunate 
enough to find mme bones partly embedded in the undrtone, purtly lying on 
the mind, whioh, on being examined at 8011th Kennington, proved to belong to 
the precumr of the horm. Mr. Ward h~ described ahara, that rtrurge town 
built on the summit of a rook which riser some 40 feet ont of a low damp pkin 
surronnded by hillr. I t  b NP@ never to oontain more than forty men a t  one 
time, but I fancy that I tmw a good many mom, When we arrived, every in- 
habitant WM within tbe walla At runest the gates are rhnt, M in'other t o m ,  
such M Siwe, and until sunrim none may either leave or enter. We thoufed for 
food, and a basket full of dater wan let down by a rope over the wah.  Haring 
to encamp in the low damp ground, we should have been bled M a preparation 
for the Siwa fever we rhould be exposed to, but the barber oould not come out 
that night, and next morning he was too bwy to attend to ue. My guide nrr 
much disturbed, and the attnok of fever I suffered from on the return journey 
was alwayr attributed to thin ominsion. Mquitoes did their bert to fulfil the 
barber's duties. They swarm in sutlloient numbera to prove annoying even to 
the Arab. 

I wae in a hurry to get on to Siwa, for the demand8 of the people for provLdons 
were extortionnte, and my resources small. We fllled our goatakinq and puehed 
on. The water of the well of Qhara baa a most abominable t ~ t e .  I t  in, in fact, 
soarcely driukable until it haa been a t  least a day in the skins. Even then it t a 
wim precaution to hold your nom for some seconds after drinkiog. 

Between Gbara and Siwa, old Dau, my guide, waa terribly alarmed by our 
meeting a party of Uled Ali (" sons of Ali") Beduins. Their reputation as 
robbere is bad-but presumably they did not think us worth robbing, exoept in 
the friendly way of drinking up all our coffee, which Dau, in his relief at finding 
them friendly, ob~equiously made and offered them. 

I have uutil now been lucky enough to get on with the Beduim I have met. 



A JOURNEY TO SIWA IN SEPTEMBER AND OCTOBER, 1896. 699 

Happily for me, the heat doesn't knock me up, and I can walk in the desert as long 
M in England. I heard that the Beduins gave me the name of the walking 
Englirhman, and onoe or twice were kind enough to nay that I was one of them- 
selves. Trifle6 like thew areimportant when d&g with men who have the minds 
of children. With them whether you are to live or die depends ro o h  on a trifle 
that it ie M well to have M many trifles as pcdble in your favour. I wore their 
dnm in my trip to Siws, not with the id- of taking any one in at close quarters, 
but of making myaelf unnoticeable at a diskna. I generally walked m e  way in 
front of my men and mmek I did thin beorwe the inoerr~nt drone of the Arab. 
m n p  became intolerable to me, and M I found Abdulla couldn't p i b l y  get 
on without his eternal mng, I used to put a mile between ua when the tmck 
WM clear. 

Once or twloe, on reaching the brow of a aandhill, I would find m p l f  in elghk 
of a rtdng of oamela The first thing the Beduins would do waa to l o d  and hold 
thedr flht-loah at the ready. They m a t  no harm; it is the ordinary etiquetb 
of the dewrt, at whioh no one dreams of taking offenoe. Then I would have to sit. 
down to ahow I meant no midief, and &nvamation would be mcrled on in 
s h e  I generally YLed them for a bowl of ounelss milk, whiih they dwaye 
gave if they had it. On one ocosrion I oame upon a mlitup Beduin watohiig 
hi bed  of cameb gradng. That man had probably not rwn a human being for 
wwkr He waab.quatting on the ground. He neither moved nor turned hL 
hod. I YLed him for milk, and he pointed to his camela and raid. "Take i t w  
Bs the art of milking oamels nwer formed pert of my mhool ou&culum, this 
invitation waa of little use to m s  But I oould not r o w  that man to mom 
active hoopitdity. He probably looked upon my appnmoe M on impertinent 
intrueloa. 

A h  a long tmmp my Arab gumenta were in 8 dimputable condition, and M 
we drew near Siwn I rew little pmpect of entering the town in any other char~ter '  
than that of e beggar. Little goeying what hcrnoun were in atore for me, I put 
off my entry till duP. On foot M nsmal, and nome way in front of my men, I 
pulled through the mile and half of gardenr The vegetation waa m&oent. 
Eaoh garden waa mmunded by a mud wall, over which the foliie of the palms. 
drooped most invitingly. But with the uncertainty of my reoeption before me, I do 
not pretend to my my mind waa in a state fully to take in the peaceful beauties 
of the scene. At that hour not a mul waa about, and I wan not observed until T 
had cmued the bridge that qans  the nurow canal running through the outer 
quare, and WM weA1 into the middle of the further half of the rqunnr. Then the 
men mwmbled in the booths in front of me suddenly beonme aware of my preaenoe, 
and came forward in rr maas; I was mon surrounded. We exobanged greeting. 
Of course they soon heard that I was a stranger, though my shawl wan no arranged 
that they m l d  nee nothiig of my face but my left eye; but that in, unfortunately, 
blua One man tried to pull my shawl d d e - a  liberty I resented, and he kept 
his distance; but thhga were becoming unplanant. I h u  humed up just then, and4 
told me not to lonerr minute, but purh through into the inner square by an open 
gateway I had not awn. This inner or &wenunent qum, M it ie oalled, ia. 
reserved for the deliberations of the aristocracy of Siwa-the thirty-five or forty 
landowners. The rabble have no right to enter ita precinctr without leave, but 
the excitement of my smval dertmyed all ru l a  of etiquette, and the noisy andt 
unfriendly mob followed me in. 

I looked round. Them were tente in the middle of the quare, and some docen: 
Egyptian police were strolling about-a comforting sight to me. On my left there- 
was an outjutting building, afterwards known to me M Government house. On a. 

2 a 2 
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bench running along it I mw a grave aewmblrrgs of sheikq sitting in oonclave. 
In  the oentre eat a man in European clothes. Thin I knew must be Maha Bey. 
There war only one thing to do: I went up to him, and, speaking in English, 
addrereed him by name, and .eked if my prwncs  was likely to inoreese hie 
difficulties. Luckily for me, my regs and tatters, and my face burnt black, were 
not too much for his presence of mind. Haring me speak Englieh, he rose to 
receive me, and I believe hb courteous reception naved me from much un- 
pleasantness. W n g  the Mudir rim, the sheiks all stood up. My sudden 
appearance had silenced the mob. All eyea were turned on me. There wm no 
time to explain, and with any one lers quick a t   eking the situation than Maha 
Bey, the danger I was in might have seeumed alarming proportiom. Speaking in 
the deliberate way in which Arabs exchange greetings, Maha Bey told me in 
English that if I would be guided by him, he fancied my arrival might he turned 
to aome uw. I must talk with the eheiks for a minute," he d d  ; " my orderly 
will take you to my tent, where I will follow you in a few minutes and tell y o u  
what to do." 

J w t  then I remembered I had about me a paanport. It war on parchment, md 
had an undeniably official look about it. With all the dignity I could assume, I 
produced the preoious documant and handed it  to Maha Bey ae my credentials. 
Not a ghwt of a smile played on his face as he read it m d  returned it to me with 
a bow. He told me afterwards i t  had struck him then what to nay about me. He 
mon followed me to his ten4 and informed me I had become a colonel in the British 
army. The Qovernment, he had told the sheiks, tired of waiting for the payment of 
the taxes, now three year8 overdue, had sent me to me what anrwer they were giving 
to hie demands. I had hurried along alone, not wishing, unleee absolutely f o d  
to do m, to alarm Siwa by bringing my armed esoat with me. As eoon as I knew 
who and what I WM, we returned to the sheib, who in the meen time had been 
deliberating. 

Maha Bey placed me at  his right hand. I announced the fall of Dongo- 
important piece of new8 to them, M the only help they could ever expect, if they 
meditated rebellion, murt come from there. A change now came over them. From 
having absolute1 J refused to pay anything, they begged for a few days' rapite 
before giving a final annwer, and, before the aeeembly broke up, I reoeived an 
invitation to attend that evening's feast in the inner town, given by Sheik Ekman 
Haboun, the leader of the Senousi, or fanatical party. Maha Bey refused to accept 
until Ekman Haboun had promired to use his great influence towards having the 
taxes gathered. I wan invited because Maha Bey took i t  for granted that I m u t  
be, ae his guest, but I fancy my host thought i t  a bitter pill 6 have to c o w n t  to 
my entering the rock-hewn walls of the inner town a t  his invitstion, for I believe 
I am the first Christian who has penetrated m far. 

As we waited to go in, and afterwards as we eat in his tent, Maha Bey told me 
all he knew of the place. The people are in the habit of exchanging their dates for 
tea and sugar, and mmetimea other small luxuriea they can a!Tord. No money ever 
pseeee. I t  ir needless to eay they are shamefully cheated, and, never receiving 
payment in money, they have none to give to the tax-gatherer. Maha Bey had 
interviewed the caravan of memhanta jnet arrived, and informed them he had fob 
bidden the Siwans to eccept anything but money for their data. Be the merchant. 
had brought everything but money, affairs were a t  a deadlook, and Maha Bey 
intended to stay in Siwa until money was forthcoming. 

Mahomet SaSd leads the Government party. Not being such a fanatic .li 
Hatoun, hie attitude was naturally more friendly towards me. He and him p u t y  
have the support of a Mahmoor and two policemen sent from Oai-individd 
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wboee influenoo is nil, and who, v i s i n g  the fmt, do not rkugde against the 
inevitable. 

Their monetary valua are thoae of the adjaoent coantriebEgypt and MQKICOO-- 
but they give them names of their own- 

14 ghuerdas = 1 freena 
1 f m n a  = 2) piastm 
8 fmna  = 1 real cinquo 
1 real cinquo = 19) piaatre6. 

But far more trade b done by direot bartar than by a h  purchase. They do not 
refnm money when i t  b tendered, but most of the merchanb only offer them gooh 
for the data-chiefly green tea and sugar, both of which they cannume in large - - 
qusntitiea. 

They cultivate five kinds of d a t a  The beat, the ghroseli, ir too juicy to be 
exported; the faraghi, which wi l l  keep from three to four months, is exported to 
Alexandria. The mledii is the oommon Arab food, of which every Beduin keeps 
a -re, M i t  will keep good for a year. Oat of it  is made the pa* called ar-gool, 
or moona (mortar). l 'he dates are trampled upon until they adbere together into a 
paate, the sugar in the fruit oryntallidng and helping to preserve them. The 
BultPni, of which Siwa pomwm but a few trees; it  ia ohiefly grown in the small 
caner. The gargha, the leost valued of all, and therefore kept for home comump- 
tion and camel food. All these &tea are dried on the nand of the dabyards, a n d  
carry away with them a good deal of the soil, bnt to the A& this do& not ssem 
to detract from their exoellence. 

They are packed for d e  in long flat baskets made of palm bmnchss called A, 
which is the reoogniscd measure for data, rn that yon buy half or quarter of a &a 
Two s L ,  one a l u k  on esoh side, are a camel-load. 

The staple food ia oheap enough, but all importa, such M green tea, sugar, 
and scents for the two or three inhabltanta rid enough to buy them, are enormouly 
expensive. They only -for green tea, a d  the best is mnt to them. I saw them 
smell the packeta with the air of connoisseurs. Not knowing thia, I had given a 
packet of my black tea to one of the sheiks, whom manners were ao guod that he 
concealed the contempt he muet have felt for it  and probably threw it away as soon 
aa my back waa turned. 

He who shall makethe tea is seleoted for reseons I was unable to penetrate. 
Whoever he may be, he for the time being in called sultan, and ranks highest in 
the company. Sometimes it takes ao very long deciding who should be tea-maker, 
that the water geta cold, but Ekman Hatoun being the pmiid posmmr of a rsol 
French urn, the water oould boil away while points of etiquette werebeing settled. A 
teaspoonful of tea, then sugar up to the brim, a sprig of mint placed in the lid, and 
as much hot water M the teapot will hold, makes what to our taste is a siokening 
ooncootion ; but, as oommon politenew to the host demandn it, yon have to drink 
glaw aftar glsae, each more nauseous than the last, an the void is filled up with angar 
until the teapot oontains nothing but a thick syrup. You can always reoognise an 
meis man in Egypt by his preferring tea to ooffee. Berber ie- the common language 
epoken among the inhabitantr. The Arabic spoken differs hen, as with the Beduins 
-their g's ere all soft, and they clip their words of the last syllable ; for instance, 
mqjMn ("it is not," or "there ia not") becomes m@, with a long a ;  moyo, mci. 
Every salutation has its proper answer, and to fail to give i t  betrayr the stranger 
a t  onoe. K a t e r h k  thank you") should never be said ; thanks must be ex- 
pressed by celling down some blessing on thedonor. When time is no object, Arabs 
will sit together muttering welcomes with M much expreesion M an ordinary school- 
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boy &plays in reciting his lemons. Strangers meeting are no mmpicious of one 
another that they prefer this to any convemtion in whioh they might be led to 
betray their peat or future movemeata If one or the other ie in a hurry and wiehm to 
get to buminem, hemye ' I  Salimt," which ie underetood to 01- dntat ionr  ; but even 
them i t  ie difficult to maintdn a mtirfahry convenation with people who, M they 
have told me, consider it imprudent to speak the truth on m y  eubjeot unlear fomed 
to by a d v m  clmumstanccu. If naked where he has come from, a Beduin will 
generally my nothing, only jerk hie head in the wrong direction, or point with two 
Bngere and click lloftly with hie tongae. The click against the palate means lg yes ; " 
against the teeth, " no." They also expnsll no " by jerking the head back dightly. 
The csmels are spoken to in a reriw of sonndq not words. To make them lie down, 
they produce much the mme mund in their throat M may be oonsldered a fair 
imitation of a mw ; to urge them along, they ruck up all the air in their mouths ; 
to stop, they h h  a long i i ~ s .  

Esoh orsie hpr ita own llong c'rsmiq" which the oersvane on leaving intone 
and keep up for hours with o pmisbnoe perfeotly dktraoting. I noted down two, 
those of Mogham m d  Siwa- 

While Siwa singa- 
Awean ya Siwa I 

Yalla 5 t a w  
Ouer zeit wagged, 

Ya S i m  7 " 

l6 Where art thou, 0 Siwa, 
Where the dater 

And oil are plentiful, 
0 Siwa7" 

Siwa poneeases a fever of its own, and, M I have asid, trrvell~rs ue bled on 
arriving at  Ohare. Onione are said to be an antidote. However, neither bleeding 
nor o n i m  an, certain c w ,  for they told me a large number die in the yeor of thir 
fever. I t  in accompanied, M I found in my own caw, with conatant vomiting. 
They a l l  fever humma, and use quinine when they oan get it. 

Maha Bey told me of the superetitiour dread the Siwee had of aannon, and how 
the absurd report that he kept one under hie bed had been most .useful to him. 
Hie fifteen soldiers, when he reviewed them, had c a d  a h m p e d e  of over a 
thousend into the inner town, where from the battlernenta .they watched the 
evolutions with a calmer renm of security. My military title wen of great ure to 
me, and Maha Bey ananred me I should be quite asfe if I oould rely on my men. 
Of Abdulla I felt sure, and Dau WM w i l y  hoodwinked. I might have been com- 
mander-in-chief, and it  would not have mtoniehed him. The K d i  knew an 
officer in Cairo with whom I acur well acquainted, whioh made a bond of friendship. 
This added to my prestige, and Maha Bey WM not slow to make what capital he 
a u l d  out of the military romanoe he had wound around me by pointing out now and 
then that the Qovernment would not leave him unaided, and that they had k t  
decide and pay, and not force me to return with an army. 

At  sunset we were summoned to the fed,, and led by a long tortuous plrssegs 
cut in the rock and lighted by men bearing torches. The prrsssge led up higtsr 
and higher, until we reached a large room, which must have been somewhere in tho 
upper town. 

Before entering I had to take my shoer off, and when I mw my toss buely 
covered by my raqged stockings, I felt I ecarcely did justice to the Britieh army. 
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The manners of my hoot and his guwtr were, however, if not cordial, perfectly 
courteous. 

There were several round tables placed down the middle of the room, c a n d l e s  
burned in candlwticks, all of which had been imported from Cairo a t  a fabulous 
coat. Lamps of olive oil were also about the room. The food was more t h a n  
abundant. A whole sheep stuffed with rice, raisins, and pistacbio nub;  soup, 
chicken, vegetables, succeeded each other. Then came trays of delicious fruit-the 
trays made of woven date-fibre; the fruit, delicious black grapes, figs, a s m a l l  
variety of water-melon, sweet lemons, pomegranatee, and mendarine. Our hos t  
did not ait down, but directed the servante, who were moet likely alavee. There 
is still some traffic in slaves from Kum, the price of one of these baing a small 
roll of blue and bleok cloth, such as the nativea wear. I fancy most of the Siw~ns' 
didike of admitting Christians to their town is the dread that their rlave trade 
will be interfered with. There was no conversation during the meal, for a n y  
one to talk would have meant a disregard for the other more important function 
of eating. 

After a long dinner we rose and washed our hands in breee basinn, with water 
poured out of ewers. Then all eat on the divans round the room. A servant then 
walked round, showering rosewater over us ao liberally that another had to follow 
with a towel and wipe us dry, and while he did this a third stifled ne with incensa 
This unpleaoant aa&mony coat our host a lerge sum, for rose-water imported from 
Egypt beaomos of fabulous value, and the servanta were unplemntly l i h l  in  
dispensing it. The conversation was carried on in Arabic when they add& 
either Mahs Bey or me, but in Berber--of which neither he nor I undemkd a 
word-when they spoke among themselves. We had English to fall back on when 
they were sufficiently engaged to leave us alone. My tent meanwhile had been 
pitched dose to;Maha Bey's, and I slept in all security, watched over by hie mntinsle. 
Next morning Msba Bey, kindly wishing to show me as muoh of the p l m  as he 
could, found a reeeon to vidt the tombs and the villages of Menobiha, eome 1) 
mile from Siwa Be we croseed the canal beyond the fimt square, I caught eome 
of the small fish. They positively swarm, even in the puddles on ite side. Once a 
year the poor of Siwa have a grand fishing, and catch enormous quantities to feed 
on. T h r d g  through the outskiita of the town, I eaw a few poor housea. The 
ohildren I ww, and one woman, who came out of a doorway and pave me water 
kindly enough, were all black, and I sunpect these are slaves. 

The Siwans themselves, though darker than Beduins, have nothing of the 
negro about them. They are of Berber r m ,  and their faces are long &d Ism, 
cheek-bones very prominent, eyes dark. Their expression is forbidding ; lank and 
wiry, they look as if they could endure any hardship. 

We reaohedzthe tombs h t .  They were hollows cut in the rock, eaid to be 
made by the Romans. They were quite empty, though a few bones could still 
be seen lying about. Maha Bey had found these tombs the resort of all thet 
wm disreputable in Siwa, and had had them emptied. From report, Siwan morals 
are of the lowest, even in native eyes ; ao we will hope that be did good work. We 
went on to the village Menchiha, a curious little town built high up on a rook 
m e  60 feet high. Be at  Ghanhara and Biwa, a t  night the gates are shut and the 
inhabitants wfe within the walle. Their gardens spread out all round in lovely 
vegetation. Five springe of different temperature flow from the rock and irrigate 
the gardens. This water is quite sweet, and the women come down and carry i t  up 
into the town above-an arduous task. 

The sheiks received un moat kindly, showed us their beautiful gardens--of 
which they were justly proud-and theh gave us a luncheotl of fruit, most delicious 
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and retreshing, and even lent us donkeys for our ride back to Siws, which we 
reached in time to rest before the hour for the decisive meeting a t  Sheik Suley- 
man's tomb that evening. On very important oocseions such as thin, the sheiks 
a m b l e  on the saint's tomb, nnd he is supposed to preside over and direct their 
00uMela. 

It all panned off satisfactorily. They decided the taxes' should be paid if 'time 
were given them. In  the mean time, no merchant might give goode in exchange for 
dates; everything had to be paid for in money, and the &ve&ent sham deducted. 
Of the inner town I saw nothing but the room in which we dined. The woven are 
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rhut up within i b  walls, and all they men of the world is from dita at the top of t h e  
harem town walk  Rock and wall rim mme GO feet above the plain. The g a b  
and w e a  leading up into it  are cut in the rock. The women never come out, 
and after sunret every m m  baa dis~ppeared within. 

At the foot of thir wall-in the fimt square through which nuu the aa~rrl-sm 
the booths where the men spend most of their day, th.t ir, such time M i. n o t  
taken up by the cultivation of their gardens. The m h m y  by whbh 1 emtarad 
the inner or Qovernment square h clone to the w d l  ; betwean thin and t h e  a q u ~ e  
rum a narrow street, in which are the few s h o p  of S iwr  Behind Qovernmsnt 
h0um-9 building which j u b  out into thir qua-a doorway in the dmukr 4 
hide up the rock-cut s b p  into Eclrman Eaboom house, which is then m h e d  
a p a q e  cut upwards through the rock. Thb square is mrrounded on th ree  s i b  
by small square yards f e n d  in with palm branches. Here the dates are hqped 
UP after having been dried in the square. As you fsoe muth with the town befun 
YOU, a conical-shaped rock rime to your r i g t t  The gardens stretmh to t h e  g.t, 
and at  nome little distance stande Mahornet Said's country h o w  where 1 a b o ~ l d  
have been entertained h d  I etayed another day ; but as under no aimumst.n- 
could I WB the inner town, and that by staying I laid m y d f  open to t h e  mod 
oonrtnnt queationingq I preferred leaving the next day, and returning by a w e r e n t  
routs I wandered about the rest of the afternoon, spending nome time in the omtar 
q w e ,  where a11 commercial businese is transaoted. Hare the merchents (T-) 
from Alexmdria bring their tea and sugar, thore of k e g h a m i  their dried m a t  
and balm (Arab shm),  for exchange. 

I gave a reemon for starting the next morning, that ik waa imporknt I should 
stop the advancing army by oarrying to i t  aa speedily as poerible the good news 
of their submission; but I had some difficulty in getting off, and a glad to find 
m y d f  fairly on the rod .  

Our way took OLB bsck ucmw the lowlanb covered with " halfa * g ~ l ,  which 
atretches 3 miles across from hills on the north to eonddunm on the south. W e  
had chomn the northern track by the hills going into Siwa; we now returned b y  
the muthem. At about 4 p.m. we reached the Salt plain. The .salt lay about in 
g r a t  white slabs that might have been mistaken for l a .  The gronnd WM b d -  
up into small pooh of clear water gliitening on beds of cryetallized d t  aa w h i b  

mew. The great dried blocks on all sidea spoke of a time when the whole 
p k n  must have been under water. 

That evening we encamped near one of the Senousri gardena Thew eaup. of 
Senoussi are to be found in almoat e v e v  oeeh. They an, cultivated by black% 
slaves of Senou~i .  They form little colonies of about a hundred, and am 
bound to provide food for any panning member of the sect. The d a t a  lie in 
h a p  under the trees ready for those who will help themselves. Every Arab may 
take f d  for himself and hin camel, but is not allowed to buy them for d e  in 
Egypt. 

We filled our rkim a t  a rush-oove.red spring. The smell of the decaying 
vegetation around is terrible, and taints the water, which would otherwiw b 
good 

While we were filling our skins, one of the black8 parsed by driving cattle to 
one of the graelcoovered hollows, of which we passed many on our onward jonmey. 
He seemed astonished to see me, but mid nothing. I t  was on t h 4  our second day 
from Siwa, that Dau admitted his ignorance of the route for which I had engaged 
him an guide. He implored me to return the usual way, but it  would have been 
awkward if the English colonel had reappeared on tbe scene, having missed his 
army; m I ddecided to push on, trnstiug to our being able to follow the track of 
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wventeen donkey~,~whioh shortly before had been driven from the Wah el Bshrieh, 
or small onair, to Siwa 

We reached the and-dunea before night, and followed the track by moonlight 
M long aa we o d d ,  encamping a t  midnight. The next day we travelled acroa 
fist m k  and dun-. Three oonical hilb, known to D.u an lurdmukb happily 
kept us straight, for the track war difficult to follow on rook, though Abdulla 
found it hem and them by a turned rtone, which showed white on i b  newly 
exposed side. 

We reached the Arej that evening, walking down a &eap paanage in the rook. 
8 The aand s l i p  under your feet, and the oamelr had a bad time coming down. Onoe 

a t  the bottom, we found o u d v e s  in a valley surrounded by almost perpendicular 
I cliffa of limestone, some 140 feet high. We could see nothing beyond. The 

Bahrein ("two rivers") with itr datapalm foreat stretahing as far as the eye a u l d  
I 

me+ visible from the tableland above, had now entirely diaappead. A b d ~ l h  
brought un in some excsllent data, which proved that the palm in the h j  are 
looked after, though common property. 

In the morning I aaw the tombs, thirty-mix of which have been opened and 
robbed. A row of qum gape black on the side of the rook. I climbed into 
many, but found nothing hut hudiea l&&tly covered with aand, and mme mummy 
cloth. The w a h  in mrne wwe decomted : one had the hooded snake, others had 
been wribhled over by Romans with N& noratchigo, and Arabs of a rtiU lrter 
date had in mme caea added their names These tombs were evidently onoe 
olored by slabs of rook oorsfully built in with rmaller bib, till the whole looked 
uniform. In  p k c a  the rook sounds hollow, and other unopened t o m b  may be 
there; yet it  is difficult to believe that Amb robben left any unrifled. 

The maquitoes of the Arej were terrible, aa they are wherever there ir r e p -  
tation, and therefore water. We d a d  not light a firs, l a t  i t  should serve aa a 
beacon to the robbers that infest the place.. We m f f e d  so that we dsoided not 
to  y another night in misery, and a t  sundown next day started onwards. Some 
@ham men came up an hoar or so before we started, to fetah dates. The Amj 
bevs H, bad o reputation that strangem are looked upon with suspicion; but these 
turned out to be friendly and harmlam enough. 

Our road waa may to and; landmarks known to Dau seemed to abound. From 
the Wbatia, which we rsrohed the next morning a t  ten, an abrupt descent took 
us straight down to the level of Lake Sittm, which we reached the day after. In  
the trses of the Wbatia I notied mrne small nightherona I believe them to 
be a new veriety, but unfortunately I m W  the one I ehot at. Their cry is not 
absolutely the name aa that of the ordinary night-heron, and they am much 
smaller. They flew back in the direction of the Bahrein. There must, there- 
fore, be some open water there; that of Lake Sittra in fnr too d t  to make it pceeible 
fish can live in it, and I naw no living thing either in, or on, or near this muthern 
ride. 

The lake is about 14 miles long and 3 wide. On the west, stunted huahes'gmw 
near the shallows; on the south-where we stood-3end drifti-g againat the palm 
trees had formed miniiture cliffa A mnge of low white sendhilln ran along the 
northern shorer. 

The palms on the b a n b  bear a good deal of fruit, but it  is of little we except 
an food for the camels. The r d  is too little w d  to make it  worth while to tend 
the treer 

A spring of fresh water rim among the runha a t  the a t  end of the lake. 
So difficult in i t  to see where d t  en& and fneh water begins, that I hesitatad 
before tasting it, wheu I found it fdr sweeter than that we had drunk in the h j .  



608 ANCIENT TBADINO CENTRES OF THE PEBSIAN GULF. 

The ground, M we left the lake to the emt, wee m r e d  with bunhes, and I aaw 
quantities of the spoor of hues. 

From here to the smaller oasis there are five days' travelling a c m  the most  
d w l a t e  w ~ t e ,  deatitute of water, and even of the usual demrt vegetation, so t h e  
camels had to live on the data we carried for them. On leaving the lake there 
is a long track of wackla, or swamp, encrubted with salt. The t d  h e  to be 
carefully kept by the camels, for it is eany for them to flounder into depths from 
which i t  would be impossible to extricate them. 

The only di5cultiea of the road hegan now. Dau lost his way on the evening 
of the next day, and as we could only crrry just enough water to take UB to t h e  
oasis without any delays, things looked mther black. We were not cheered b y  
stumbling upon a man, woman, and chid, and their donkeyn, all lying d d -  
evidently of thirst. They were not all together. The woman, her child in her 
armn, had died h t ;  near her lay one donkey. The man had skruggled on ~ n n e  
little way, and lay on the sand faoe upwude, his clenched hand stiffened in a 1-t 
convulsion. The poor wretches had tried to quench their t h h t  with lemonr, t h e  
chins of whioh lay mattered on the ground. 

We went on climbing mndhii after mudhill, alwaya hoping for the eight 
of m e  Al-haman, or landmark. Dau became very melancholy. I tried to 
take n oheerfnl view of things, though I -not nay that I felt in high spirits; 
but my attempts were considered irreverent by Dau, who thought the Prophet 
would he. more likely to help us if we acknowledged the straits we were in. We 
still had mme water, but we dared not drink it. Not knowing in the least whem 
we wero, we oould not judge what chance there wee of getting to the oaaie before 
it waa exhausted. On the lnte afternoon of the third day we suddenly came upon 
the Bacher, a p o n p  of r w b  which we knew to he. near the small oaek Our 
difficultim were then a t  an end, and that night saw us encamping with my old 
friend the Omdeh of Yindesaha. 

ANCIENT TRADING CENTRES OF THE PERSIAN GULF. 

IV. MASKAT.* 

! h e  place ie still an important place of call, and of trade with India, the Red 
&a, and Zanzibar, ohiefly only tranehipment. I t  is the capital of the Arab 
,pantry of OmBn, and the residenoe of the prince, now designated Sultan or Seyyid, 
but formerly called the Imdm of MaeLat.t The country hee long been in an un- 
settled state, owing to civil ware and dissensions, and hae declined in importance, 
eepscially since the separation of thq Zanzibar dependencies. It is now under 
British influence, and a Political Agency is established there. The town liea in a 
cove, one of a series close together on the north-east point of Arabia, whiah en, all 
surrounded by precipitoue rocky hills rising to several hundred feet abruptly from 
the water's edge. At the inner end of .each cove is a small sandy beach, a t  the 
mouth of the little valley, or wadi, which forms the inland continuation of the 

Th6 sccent should be on the 5 n t  ryllable. Map, p. 660. 
t Thii title has a religicus rignificanoe, and ir not now assumed by the rovereign of 

Om6n. 
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cove. The rocks are dark-coloured mrpentine, here and there ahowing foliation 
well marked,. and it is part of an area of depression, the coves being submerged 
valleys, which had been excavated by suWrial agencies before the submergence 
took place. The bed of the wa sinks rapidly to a depth of upwards of 2000 
fathoms at a diatmoe of 10 or 12 milee from the waat. 

The appearance of the waat from the ma is extremely picturwque, the rugged 
dark hills rining one range above another, until apparently joining the great back 
range, elevated about 6000 feet. Although from seenard the country appearn 
utterly barren and desert, without any sign of vegetation, the valleys lying among 
the hills are more or lean fertile where irrigated, which in done by means of wells, 
with d l e d  Persian water-wheels, and kanAtu, or subterranean equeducta. It 
producw fruits and vegetables, and many da te -p ly  are grown. The covw 
abound with fish of excellent quality. The mall  cattle of the country are noted, 
and flocks of sheep or goata are numerous. ! 

The map of the group of coves is from a survey by the author. Each one baa 
a village or town at the had,  built on the eandy beach close to the water's edge, 
so that the see even wasbee the.baw of tho housrs, which extend back aa far 
aa the rugged ground will permit. They all may be considered suburbs of Maskat. 
The intervening hills are so rugged that, although there are mme poses over 
them, much of the intarcourse is carried on by water in large canoes. The 
h o w  fronting the water are mostly of two or three storiw, and coated with 
whitq cement. The hills and pesses are all crowned by tunall towers or forte 
for defencg with walls and gates scm the poeaes. Maakrrt itaelf and Matrah, 
the place next in importnnce, are e n o l d  on the land side by walls, with towem 
at intervale. From Matrah only is there any paan into the interior of the 
country. 

There are two large forts, built by the Portuguwe, one on each side of the cove, 
on the summits of the hillsoverlooking the town, and two outer and less important, 
called S M ,  on the next projecting points of the &re ; they are all in a very ruinous 
condition. The east side of Mrulrat mve is formed by three detached maws of 
rook ; the' outer, commonly called Maakat i h d ,  rises 350 feet above the ma, and 
can only be climbed with difficulty at a few points; it  b much the largest, being 
1400 yards in length, and is separmted by a shallow strait, only a foot or two deep, 
from the seeond and maller hill, and this again by a still shallower poseage from 
the third, which i. crowned by one of the peat  forb (Jaldli), and haa a low sandy 
isthmus between it and the roch surrounding the town, on whioh isthlvns now 
stando the British Rwidency. 

Outaide the wall of Maskat there is a large suburb, occupying all the available 
ground in the valley, and consisting of hub  of the usual material of Arab villages, 
oh. matting made of the stems and leaves of palm fronds.? Here there in rr 
bazar, which L rr busy amno In the morning. A ouriow kind of auction goes on 
cmtantly. Men walk about cnlling out the last bid made for mme article they 
carry for sale, which scem to go on until mme offer ir made which they will 
accept. 

Of the two principal forts, the eastern, JdMi, already mentioned, occupies the 
whole of the top of the rock on whioh it stnnda Ib front is a long curtain wall 
with two tiern of embraswee, with a round tower with flagetaff at wch end, the 
only accaa being by a flight of s t e p  cut in the rock on the harbour dde. This 

W. T. Blanford, ' Beoordn of the Qeological Swvey of India.' 1872. 
t Of the date tree, and largcly of a dwnrf palm called pfsh, brought from Yakh. 
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fort WM much damaged by artillery fire during a civil war some yeur since (*but 
twenty, I believe), and remainr in a moot dilapidated rtate, M the Anbs 
never to repir  anything. We had given the Sulfan of that time two gum of 
poation-24-poundem, I think-ad thtge were ueed with great effect by one  dde 
in the quarrel-I think, by the rebels, i s .  the u n r u ~ f u l  party. Thir fort ru 
built by the Portnguem in 1587, and called by them San JOM. 

Oppoeite to this, on a hill overhanging the town, stands the other principl fort, 
now called Medni. It has a mined battery near the water, above which r i m  the 
body of the fort, occupying the tap of the hill. It is an irregular structure adaw 
to the available s p a q  and h a  two large round towers, with tall flagntda, rs in 
all Arab forts, the higher tower being connected only by a double wall with the 

main fortmu The guns mounted me very old, mostly Spanish or Portugucss, 
and the carriages dropping to pieoes. l'he iron gum are all dangerously unmvice- 
abie. The b m  guns are in better order; one b a s  the inmription, Don Phdppe 
rey de kpafla," and another the inmription, Don Juan de A c d a  de su ooneedo 
de cuera y su Capitan general de la artillerie a00 1606." Thie fort wan built in 
1688, according to an iycription over the inneigateway in old Portugueme, which 
baa been rendered for me M followa : " Reigning the mmt high and moot faithful 
Henry, powerful and 5mt of that name. King Henry our lord, in the eighth yeu 
of his reign on the mwn of Portugal, ordered by Don D u e  de Menwen, his 
viceroy of Indla, that should be erected this fortreu, of which Belchior Wep w u  
its dmt captain and founder, 1688." ' 

I cannot undemtmd this date (upley it  ia the d a b  of completion ; it  may well 
have taken many yean to build, being m extensive), M Henry died in 1579, and 
did not reign eight yeera It WM named by them Fort Capitan.t In 1581 the 
nem of the seizure of Portugal by the Spaniards rwhed India. The fort ia only 
strong from the di8lcdty of accean, and the old entrance gat- one within the 
other, ue atill carefully guarded. Over an arched window, 80 inchea spn, cut 
out of one stone, is carved, in letten 3& inches long, an Are Maria (copy 
attached). The two smaller outer forta, which had alm betteriee near water-levsl, 
are etill more ruinous. - - - - . - - 

A famimile is nttaohed. 
f -4 fort war commenwd on thie eite by Da Lieboo thirty yeare preriouely. in l S 4 .  



ANCIENT TRADING CEXTRES OF THE PERSIAN GULF. 618 

The Sultan's residence Ia a large three-storied building near the oentre of tbe 
to%, a'quite plain, reohngular bloak. It is a relic of the Portuguese ocoupation, 
baving comprised the governor's redden=, frctory, chnpel, warehouwa, and 
bamka The Ambs call i t  El Jereza, a aorruption of Igrezla (church). On an 
old wooden gate of the custom-houve is cut "Anno 1624." 

The wadi extends up behind the town for a mile or more, and is cultivated in, 
patobee, with vegetabler and a few date trees. 'l'he wells, worked by bullook~, are 
about half a mile from tbe town wall, and are defended by a squve tower or fort, 
loopholed for musketry. A small cemented aqueduct, generally out of repair, ha* 

INBOBIBKD OVLR A WINDOW lN K)RT YLRANI. 

been made to bring the water down to the landiog-place for abipment. The water- 
oouree draining thia valley p e e r  through a advert under the town wall into the 
sea. I t  is quits dry except after rain. 

Fmm Matrah there ie a track or way &ding through the hilla'into theinterior, 
and, alter following i t  abont half a mile, you come on'b plain among the hills with 
a small village, called El-Felej, where there is a ceetellated country renidmca of 
the sultan, very dilapidated, with a grove of date and other trees, and some 
cultivation. The water is brought from the upper part of the valley by an under- 
ground channel, or kanht. This ie the only approach by land to Matrah, whence 
&hat is generally reaohed by water. 

As regards the actpal pmluctions of the place, they are unimportant; i t  being 
ohiefly a port for tcanafer of t d a  The speciality in the msnuhoture of h d w d ,  
a eweetmeat much in request, and of which large quantitica are exported. I t  is 
made chiefly of the gluten of maize. Large quautities of d a t a  brought from the 
ccwst of Bdtiuah are exported. It ia a port of call for the Gulf mail ateamere, and 
eome Engliih merchants are esbblishetl here, also many Hindus (Banians), all 
t d e m .  

The olimate of Maekat ie extremely hot, even In the winter, and there ie but 
little rain, .which fells in the winter.. I t  is out of the track! of the cooling south- 
west monroon, which ia cut off by Ran-el-Hadd; but in that waron light south- 

No. V1.-DECEMBER, 1897.1 2 T 
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e ~ t e r l y  airs st timm tamper the hest. Abd-er-mak,* 1442, na* that in M a y  
''the heat of the run anu M) intense that the sword in i k  roabbud meltad lilt0 
wax," eta. I a n  dmort pardon him hin errggarcrtion. 

Hlsm~~.-Turning to the .history of the place, i t  ir only npmulation to lnquire 
whether the Mowha and Omma mentioned in the Periplrir t u e  the h L ; r t  
OmPn of the prewnt day. Dean Vincent argues that they are not, but it in 
ponnible they may be intended for thaw placas, m d  miqdaod in the i t i ~ y ,  
aome confusion in the applioation of names having arirm. The dwoription given 
of the pLoes seema more sppliable to h k a t ,  than m y  other part. 

We have a brief glimpse of the p h  3 in the ninth oentury, indicating it rs the 
last port of d l  for the Arab vearels proceeding to I n d i i  which is all I h a v e  been 
able to trace of i k  earliest history. 

FORT OF Y E W .  

Culonrl Taylor, formerly political agent in Turkish Arabia, and, I believe, a 
great Arabic acholw, give9 a shortaccount of the history $ of Omen "from authentic 
nourcer of Arabian tradition," but does not specify my authorities He My8 
nothing about the period bet.aeen the eighth and seventeenth centurieq and doer 
not mention the long Portugueee occupatioy. Hie account Bays that the first 
native Arabian who entered Omin was one Malik bin Fakham of Nejd, four 
centuries before the Christian era,[ who, with some huadred followers of the 
Hiuevi tribe, settled a t  Jadan or Bahla, two t o m e  in the iuterior wme 70 ~niles 
to wuth-wctetward of Mankat; and fortified Rest%, an ancient city in the n.oun- 
tainoua dietiict of OmBn, 30 miles westward of Mlrekat. Sucoessive pdditionr to 
the numbe~.s of them Arabs enabled them, after obstinate reaistancq entirely to 
expol the Pereiana from the province. His nu-re continued in power until the 
mission of Mohammed. 

- - - - - - - 
Hakloyt Sooiety, vol. 22, ' Iudia in the Fifteenth Ceuturp.' 

t ' Periplur of the Etythrran 8err.' W. Vincent, D.D. 1800. 
$ Qeq~ruphiaol Jounnl, vol. vi. No. 2, August, 1895, p. 169. 
rj 'Bornbey Government Recode,'.No. 24, New Series, 1856. 
11 Colonel Row nays the probability is that Malik t in  FaLm ontcred Omia in the 

euly part of the m n d  aentury h.n.,and Ulat tho part Ile playod is pmhably exaggerated. 
The country up to hin time was under the Persians, tho date of wlrode conqmt in not 
kuorn. 
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In 571 A.D. a powerful prince of the dynuty, named Jalanda, equipped a fleet 
and aeiesd HormC island, which WM entablished M a rendavous of a piraticel 
fleet. They were converted to lllam in 621 A.D. by invitation of the 'Prophet. 

Dr. Badger (Hakluyt Smiety, vol. 44, 1871) gives a translation of an Arab 
hitory of Omin, containing the period between 661 and 1856, by Salih-ibn Raeik. 

I propose here, however, to touch chiefly on the Portuguese occnpation of the 
seaboard of Omin. The above Arab author givm only a short space to the period 
1164 to 1657, and does not mention the Portugueee conqueetr; nor is there any 
reoord of the overlordship of Hormdz, whiah existed a t  the time of the appearance 
of the Chrintiana. Ho admite a hiatus in the annala from 1164 to 1429, and there 
are a100 a i d  to be obscure up to 1560.. Hie account of the recapture of the places 
from the Portugnere will be referred to later on. 
h Polo (1260-95) dom not mention Mnrkat by name, W t u  ) (Kalhit) 

ia mentioned an frequented by numeroar s h i p  from India, and sa "aubjeot to 
Uormoa" Ga Mmy good h o w  amexported to India ; the number f m  this and the 
other cities is something astoniling." The prohable referenor to M~kat is that 
"the Melic of Honnor has n m t l e  which is still stronger than this city (Kalhit), 
and h~ a better command of the entrance of the gulf." Abulfeda (1273-1881) 
8130 does not mention h k a t  by name. Ibn $ Batuta (1824-25) went by eea to 
Omin, and arrived at  the city of Kalhit, "which is situated a t  the foot of a 
~nountain. The inhabitanb are A& and echiematior, which they keep wcret, 
twcause they are subjeota to the king of Hormdt, who in of the 86nni mt." He 
loentione the markets end a Bne mosque, whom walL are covered with coloured 
tiles." 

Edriri (1163) mentions in Omin, first Knlhat and U r ,  end then Sohir, whbh 
be =ye iu one of the moat ancient cities of Omin, and of the richeat. h k a t  is 
mentioned an a populous town. 

We may, I think, -gather from d l  t h i  that in the thirteenth and fourtoanth 
cunturies Madrat was n leas important place than Kelhit. 

The first appearance of the ~ o r t k u e e e  on thu a w t  of Omen nu  that of 
D'Alboquerque,# who with six ship left Socotra on August 10,1607, and sailed 
up the coast of Ambii He mohored, nays the chronicle, a t  Calayate (Kalhit), an 
anchorage on the mast, about 26 miles to north-weatward of Rae-al-Eadd, and 
there got some supplier. It was badly populatad, with many old edifiw, the sea 
beating agsinst i t ;  on the land aide WM a wall, about the height of a lance, rench- 
ing to the sea, not a single tree, and all supplies came f r ~ m  the interior. I t  wss 
under Hormdz,II and they fished M far an Ibs-al-Hadd, and it was the e a t  of the 

In Colonel Sir E. 0. Borrr'e a Annals of OmBn ' (traurlation of Rishf-al-Ql~ummoh. 
&lcntta : 1874), there is a similar biatur from 1158-1408. Nor ir there any mention of 
the Portugume eo~~qnerts, or o( Hormdr. 

t Colonel Yule's ' Mluco Polo,' vol. ii p. 448. 
f ' Vqnge d' Ibn bat out el^. Trad. de 0. Depe'mory et B. B. Sanguinetti.' Paris : 

1895. The translation of Rev. Sam Lee (1829) appears l e s ~  soonrate. 
5 The Commenterier of the great Afooso D'Albuqaeque, trnnslatud from the 

Port,uguene ehtion of 1871 (Hakluyt S~ciety, 1875-84), from whioh I ahtract 
iar~ely. 

11 Conflrmod by Yarco Polo,1271-94 (me ants). Colonel 6. B.Miloa ssys therupreruncy 
uxisted einoe 1270. Oolouel Mile8 war Political Agent in Maskat, and wrote a velnable 
report on the Portugucsa in Easttrn Arabia in thc Administrution report for 188443, 
printed i n  No. ccvii., ' Selections from tbe Reo~rds of the Qoverument of India, Foreigu 
Ddpartment ' (Caloutta: 1885). He doer not always quote the authorities he has con- 
aulted. I have qnoted L one or two places from thle report. 

2 ~ 2  
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chief governor from Hormbz. They next anchored off Curiate (Ksrybt), stormed 
and took it, and put all to the sword who tried to escape, including women and 
children*; they plundered and bnrnt it, "ro that not n houe  waa left atanding, 
not even the moaque, one of the most beautiful ever wen." They cut off the nosea 
and ears of the prisonere, and sent them to Hormds. Thiiy-eight rhip, great and 
small, were burned. I t  WM a large town, and contained about 6000 6000 men, 
Rn entrepat of s h i p  which came to collect dater. 

Thence the squadron went to h k a t ,  where the people aubmitted to be 
v w a l s  of the King of Portugal, being aware of the destruotion of Curiete, a d  
agreed to pay tribute and furnieh snpplies. A "oaptain" having arrived with 
10,000 men from the interior, hostilitier enmed, and the town wan taken altar a 
stout reristanoe. D'Alboquerque put men, women, and children to the sword, w k d .  
the town, end burnt i t  to the ground, including the large and beautiful mmque, and 
thirty-four " rh ip"  in all. Bome men and women who had been taken alive had 
their earn and noses cut off. and were then relerwd. " I t  is," lloys the ~ooount,. 
"a  large and populous city, snpplied from the interior with much what ,  meite, 
barley, and dates for ladiig ship. It is part of the kingdom of Ormur." 

The unhappy "Moors" returned when the Portugueaa embarked, to try ~ n d  
put out the tbmes. "The Moore call the interior the ialand of Arsbiat I t  is a 
very small lend (I) governed by a king d l e d  the Benjabar"-this is the name of  
a tribe in the vicinity (Beni-jdbar). 

At h k a t  the Portuguese got L'Moorish" pilote, and, pasing air dssert 
islmdc-the Daimeniyah group--came to &or,$ where they were nt i m t  defied 
by the " Alcaide;" but who, on the Portuguese preparing to attack, submitted to 
be v r d e  of the King of Portugal. They took peesaion of the fort, boisted tbo 
Portuguew flag on it, and left the " Alcaide" in cherge. The fort was of a a q w e  
shape, with six towers round it, and two very luge  towers over the gate. There 
were ebout six thowand inhabitants and one hnndrtd 'Loar~.lier~," the g ra te r  
part "armed with steel amour:  plates arranged after the manner of a roof t i ld  
with rlatee. The fore qnartem of the h o r w  were similarly defended." 

The last place in Om4n they visited was OrfacBo (Khor-Fakbn), which w a ~  
attacked and taken with the uaud mutilation of oaptivea and meroileaa alaughtsr, 
after which the place was burnt. It was e large town, with a wall on the land 
ride, and lits a t  the foot of a very high mountain. Now it is II small hhing- 
village, and I saw no remains of the old town; i t  lien in a small cove a t  the 
northern end of the BStinah district. 

So much for the first visit of a Christian power to this country. The invader* 
thence sailed to Hormds. 

In August, 1608, Alboquerque returned to the coast en route to Hormdz, 
"intending to attack Calayate," which had been spared the previour year. It 
was taken after some fighting, and the town sacked and burnt, inaluding the 
mosque, "which the Moors took much to heart, for it  wan a very large building 
with seven navea, all lined with tilea, and conteining much porcelain hung upon 
the walls!' I t  wan burnt to the ground; twenty-seven ships, large and small, 

I mnat exprem my horror at  the barbarom cruelty of the great" oommol~der, 
both here and throughout this cruise, toward6 pcople whose only offence reemr to have 
been that they were of a different race and religion. The details are stated it1 the 
Commentaries in a matler-nf-fact manner. 

t As they do now, Jezfret-el-'Arab. 
$ SabBr, still the principal tor 11 on that part of the OmBn littoral, aalled BtiLilloh. 
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were also burnt; and then Alboquerque ordered them to cut oti the noees and ears 
,of all the Moore whom they had captured, and left them on the shore and returned 
on board, "giving many thank8 to our Lord." They then apparently proceeded 
to Maakat. Faria y Souea* nays Celagate was burned Lg to be revenged for some 
injuries done to some Portugnese." Alboquerque also touched a t  Maekat, on his 
way to Hormdz, in 1816. 

In 1622t a concerted rising took place simultDneously a t  Hormdz, Bahrain, 
W a t ,  L r y i t ,  and Sahb. Many Portugueee were killed ; the numbsr is given 
.M one hundred and twenty. I t  was, however, s u p p r e d ,  and Sahir destroyed 
with "fire and sword" by Dom Luis de Menecea, who wan sent from Maskat with 
two ships to relieve Bormdz, then closely bmieged. In 1626, Lope Var; de 
[lampayo, on his way to Hormfiz with five ship, reduoed the "tomb of Calayate 
m d  Musoate, which had revolted;" but no particulars are given. In 155041 
" the great Turk," being offended a t  the proceedings of the Portuguese, fitted out 
a naval expedition $ conbisting of sixteen thousand men, in "strong galleys" and 
.other veeeels, under the command of Pirbec (Pir Beg), who is described by our 
author as an '#old pirate," but who was apparently the Turkiah admiral, who 
attacked and took Maakat after a siege of a month; and, having failed in his 
siege of Hormdz fort, was beheaded after hie return. He did not attempt to 
bold Moekat permanently, but escked the place and removed a11 the ofinanoc. 
The garrison were made to work in the galleys, but were mostly relerued a t  
Hormbr. 

In 1681 Ej another Turkish expiition under Alibec (Ali Beg), " a  Turk used 
to robbing," consisting of three galleyq was fitted out a t  Mocha, and surprised 
Mmkat. He landed his main force a t  Siabo,ll while "the galleys entered the port 
with tholle that remained, and began to play ' their cannon furionsly, so that be 
might come in on their backe ; which succeeded, and he entered and plundered the 
town!' His land force advanced through the narrow paan from Sudib to Maskat, 
"no n m w  that two men oannot paaa i t  abreast ; no one .imagining he would 
attempt i t "  The Portugueee fled to Matero (Matnh), a town a league distant, 
snd, not thinking themeelvee safe there, went to Bruxe1,T n fort 4 leagum 
inland. They returned to Mmkat after the departure of the Turks. 

I t  wan in 1688, aocording to the old inscription referred to already, that the 
fortress now called Mer4ni wm completed, which strengthened the hold of the 
Portuguese on tho place and country. Sehir, which had been taken and burnt by 
the Portuguese in 1522 (eee attte), appesre to have revived, for in 1616 itn trade 
"much lessened the customs of Ormus and Masate; " and an expedition was 
despatched from M ~ k a t ,  which, with the aid of twelve hundred Arab auxiliaries, 
Cook and plundered the place, and left a garrison in the fort. I t  was retaken by 
the Imim in 1643. 

After the lose of Hormdz in 1622, h k a t  became the most important place 
held by the Portuguese, and wee the headquarters of their fleet. 

'Tho Portuguw Aeia' Tran8lated by Captain Jno. Stevens. In 3 vole. London : 
Printed for C. Brown, 1695, at the Sign of the Gun, s t  tho west end of St. Paul's. 

t 'Manuel de Faria y Souze,' ank. 
$ This expedition came from Egypt. Colonel Miles (op. cU.) oalls him Pir Peella, 

m d  says ho was Capudan of Egypt, and that the expedition consisted of thirty m i l  
g Faria y Sonze, op. dt. 
11 This must be Suddb, which answem to the deucription in the chronicle. 
7 Thie may be Bolher, a plsoe visited by the author in December, 1839 (Tranr. 

llmlrny Ueog. &, vol. xv.). 
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In  1640, the garrison of Mmkat, which had been much reduced, r e p u l d  .n 
attack on the plnce by the ImBm's for-. In 1648 U a t  war again besieged, 
end the Portuguese had to accept humiliating t e r n ,  being confined to Maskat, 
and giving up their other poaacmaionr in the ooantry. Finally, in 1660, after 
another siege, Maskat alno wan surrendered, and the Portuguese finally expelled 
from Omin. 

In the ecoount given by Dr. Badger's aathor (already quoted), a detailed account 
is given, showing that the loas of the place was due, in part a t  l w t ,  to treachery 
on the part of a Hinda trader, "a worshipper of the csw,"t whom daughtar had 
attracted the attention of the Portugneae commandant. In a note to Colo~lel ltoss'e 
h k  (qp. cit.), he says, '' One story current ie that the Arabs entered Maskat in  
the guise of pemful peasants, hiding their arms in bundles of firewood, and tha t  
they took the opportunity of the Portuguese garrison being araembled without 
rUpl8 a t  chapel to attack and maansore tbem." 

Captain Hamilton,$ in his 'New Account,' gives a long and oircumebPntla1 
acoount of the final acene, which he had "from a very old renegade who wan a t  t h e  
tragedy, being then a soldier, who reckoned himself about a hundred peers old, and 
by his aspect a u l d  not be much lem" This story gives as the cause of the 6-1 
hostilities a gratuitous insult offered by the commandant to the "king of that  
province." He says only thow of the garrison were spared a t  the final surrender 
who " oonwnted to embrace " Mohammedanism.§ 

During the reign of Nadir Shah, between 1736 and 1741, the Parsirrns occupied 
Omlln,ll having, in the fimt-named year, gained a footing under the pretence of 
twisting one of two rival claimante to the ~mdmate, but they appear have been 
finally driven out in the latter year. 

The subeequent history of the country is not of sufficient general intereat to 
relate at  length. The fortunes of the country culminated under the groat ruler 
Seyyid Said-bin-Sultan, 1804-66,q since whose death it  has rapidly declined, owing 
to intestine ware and the loss of the Africendominione (Zanzibar, etc.), which fell t o  
another eon, and hae since remained a separate state. 

About 1800 the French attempted to gain over the Imdm in furtherance of 
their designs onJndia, but this wee frustrated by the British. Seyyid Said continued 
throughout his reign our loyal ally, and co-operated with our forces in the expe- 
dition against the independent piratical ports in 1819, and in the dissstroue Benu- 
bu-'Ali d a i r  in 1820. 

N d r  bin Mumhid, who appears also to have movered Knrjit, and all Om& 
exoopt Mdcat and biatrah, and ww one of the ntrongert rulern Om6n ever had. 

t Cblonel Miles (op. dl.) my0 that one of the ueveral object io~ to this romantic 
sbry ia that the Baniam have never brought their riven to Arnbio, much leas their 
unmarried daughters. 

$ ' Pinkorton'n Voyages,' vol. viii. 
5 Wellsted giver the date of the flnnl capture of Mtuht  w 1&58, which in iucorrect. 

He wan not an aworate observer. The date hae beex: the mbject of controvemy, but 
in now fixed by Mr. Danvers from Portngueae mcordr (I The Portuguese in India.' by 
F. 0. Danvem. 1894). 

11 AS well w Bahrain and other ielandr in the gulf. 
7 Dr. Badger's author. Colonel Hamerton mys 1807, and ia more likely to be oorreot 

(' Bombay Government Bewrds,' No. 25, New Series, 1856). 



POTAHOLOGY AS A BRANCH OF PHYSICAL GEOGRAPHY.' 

OF the different departmenk of physical geography treating of the hydrosphere, 
none haa advanced more slowly than the science of rivers. Ooeanography hm 
developed in a wonderful way. The limnology advocrrted by Fore1 at  the London 
Gongreas of 1896 hss become a mparate flourbhing bronoh; only the hydr01ogy of 
running water is etill in a very unecrtinfactory state, The fact that it baa not a 
name of itn own corresponding to oceanography or to limnology, indicates its 
neglected position, but there qsn be no doubt that it must gain equal rank and 
follow the m e  evolution a8 the two other above-named branchen of hydrology. 

The ffiienos of rivere, which may he called potsmolagy, muet be treated under 
five different heads- 

1. The physicr of running water. 
2. The volume of water and its flactnationa 
3. The action of water on ib bed. 
4. The distribution of running water on the Earth. 
5. Biven ae a ecene of orgenic life. 
As to the phyeics of running watar, hydrotechnologists have recognized the 

dependence of velocity on the declivity of the water surface and depth. But all 
fo rmuh baaed ou these elements alone are not rstisfactory. Thus neither the 
old farmula of Chdzy, the newer of k i n  and Damurt, nor the complicated one 
of Oanguillet and Xutter can be accepted. The problem is, in fact, more oomplex 
than hos been generally supposed. If we have a body of moving water, its motion 
will depend- 

(i.) Upon its own mobility, changing with its temprrrrture. 
(ii.) Upon the forces of gravity and rotation aoting upon it. 
(iii.) On the mistance canoed by the form of ita bed and by its surfaae. 
The mean velocity of a river m y  vary- 
(a) With itn temperature. 
(5) With i b  volume, height of the fall, and geographical latitude. 
(c) The width and declivity of the river bottom and the area of the river 

surfA. 
Some phyeicisb have commenced to treat the queetion in a theoretical way, and 

have shown how complicated the movement of each water-partiole is-how it movee 
in very intrioate spirals. But a more empiric way can be followed aleo, by 
establishing relations between the k t o m  just named and the reeu1ta of strsem- - 
memurements. We must not forget that the only way of determiuing the mean 
velmity of a stremn is by measuring the volume of water which p e e  through a 
given channel in a given time. 

In treating of the volume of water, potmology comes into intimate relation 
with climatology. All river water (with the very inconniderable exception of the 
water which comes from volcanic vente) is derived from the m. No part of the 
water which is evaporated from the aea aud haa fallen as precipitation on the land 
is fixed there, for we eee no general sinking of the aea-level, which ahonld happen 
if auy measurable part of the rsinfnll were permcmently held by the mil. The 
quantity of river water is therefore equal to the quantity of sea water which is 
carried as moisture in the air to the land. The first rough estimation of the 
quantity of river water pouring into the aea by Dr. Murray shows that i t  is 

* Paper read in Soction E (Geography) at the Toronto Yeetiug of the Britieb 
Association, Augnst, 1897. 
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considerably (four or five tenths) l w  than the amonnt of precipitation. We m o s t  
assume, therefore, that only a part of the rainfall on the land is derived d i rec t ly  
from the sea. The other comes from the evaporation of rain-water already fal len 
on the land. The proportion between the total rainfdl of the region an$ the 
quantity of river water escaping from i t  shows how many times the water of ocernic 
origin hes been precipitatedand reprecipitated in that region. Taking, for example, 
Bohemia, where the yearly rainfall is 17.3 inches, and the height of run-off is 
4.8 inches, we must assume that 4% inches of water have been brought during the 
year from elsewhere to Bohemia, and have fallen there three a n d a  half times as 
precipitation. Therefore high scientific interest is attached to the knowledge o f  
this proportion. On the other hand, the proportion between river water and the 
rainfall of a region has high practical value. I t  allows one k) determine the quan-  
tity of river water from the precipitation. 

IIydroteohnologiets have laid much strew on thii proportion, the so-called 
"coefficient of run-off," and it  is generglly thought that this might be a constant 
factor for a distinct river. This is not correct. Recent investigations by Mr. 
Newell, of the Geological Survey of the United States, and by myeelf have shown 
that the coefficient of run-off varies not only from river to river, but also f rom 
gear to year for the same river. It varies with precipitation : the higher the rain- 
fall is, the higher also the coefficient of run-off. 

In  Central Europe the height of run-off ie zero up to a certain height of  
precipitation. That corresponds to the well-proved fact that many dry counhiee 
have no rivers. Over that height (nearly 17 inches), the height of the run-off 
grows with that of the reet of precipitation, and is nearly three-quarters of t h e  
latter. Thie rule holds good for-different kinds of rivere, for thoee coming from 
impermeable soil (Moldau in Bohemia, Enns), as well M for rivers from permeable 
regions ( l h u n ,  upper Elbe in Bohemia). I t  is correct for rivers cominp from 
woodlande (upper March) and for rivere coming from steppes (lower March); the 
quantity of run-off seems thus to be independent of the soil and of the c o r e d ~ g  
of a land with vegetation. This is contrary to the ruling opinione, and the quantity 
of river-water of a certain region seems only to be dependent on ita climate, and 
especially on its rainfall. 

This rule hm been established only for a very limited part of the land eurface. 
Our kuowledge of the quantity of water running in the rivers is restricted to the 
smaller rivera in Gntml  Europe and North America and to the Missieeippi. The 
huge volume of water in the St. Lawrence has, so far M I  know, uever been exactly 
measured. We know nothing about the water maem in the Amazons and Congo. 
I t  would be very desirable i f  geographical investigations were extended in thii 
direction, and if river-gaugings were made a t  the mouths of the larger watercourses. 
This will not only be of acientific interest. The bulk of water in a river multiplied 
by its fall-height gives a measure of its energy. The more electricity will be 
used, the more the watercourses will gain value as motive powera, and every 
measurement of their volnme will help to determine a force of nature. 

The fact that.the quantity of river-water changes with the climate is very well 
known. Prof. Woeikof hm worked out a valuable classificlrtion of the rivers b a d  
on the depe~ldence of their high water on rainfall and the melting of the snow. 
This classification is mainly based on facts taken from European and Asiatic rimre, 
and i t  would be very desirable if data on the annual riee and frll of the rivers of 
other continents would be gathered. Prof. Briickner hm shown how the mean 
m n a l  height of rivers changes in a cycle of thirty-five years. Indeed, the height 
of a river may be taken M corresponding to its volume, but i t  is also influenced by 
the condition of its bed. Climatio change8 will be shown more clearly by the 
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variations of the quantity of water than by :ariation of the heights of a river. Not 
all riven are constantly flowing; a great many of them dry up in dry s e w n s  or 
dry yeara I t  is very hard to wparate those two types on map,  in order to gain 
true conceptions of the water-supply of different countries. Those rivere which 
are covered with ice during the wintar, m all great rivem of higher latitudes are, 
deserve special interest. Mr. Bykatacheff hm arrived at  important oonclusions 
as to climatology based on the time of the cloning of rivere by ice, and it  needs no 
words to 8ay how great are the practical advantagee of an exact knowledge of the 
Lngth of time during which our great wwstarways are ice-bound. Dr. Forster has 
shown, in his discueaion on river-temperatures, how one can get a forecset of ice- 
formation by an observation of the river-temperatnree, and he thua proved the 
necessity of measuring the river-temperaturn, which, M we have already men, play 
an important part in the movement of the water. Numeroue' rivem lose their 
water In limeatone districts showing Karat phenomena They have for several 
years attracted intereat, eepeoislly in Austria. Other rivers lose their water in 
their own gravels, and the number of such blind-ending rivers is rather great. 

Dealing with the action of water on  it^ bed, potamology comes in cloae contaat 
with geology and geomorphology. I t  is now a nearly generally .ccepted theory 
that valleys have been dug out by riterq and may be regarded re widened river- 
course& Prof. W. M. Davis hae worked out the general sptem of evolution of 
river-baa in^, but the action of rivem on their beds csnnot yet be traced out in all 
directions. There seems to be acorrelation between the quuntity of water, the width 
and depth of a river, but which is the normal relation between the two quantities is 
llot determined, and there hee been established no delimitation between deep and 
shallow rivers, the former deepening their courses, the latter shifting from side to 
side. The conditions under which the river begins to wind, forming meanders, are not 
cleared up. Even the way i t  pushes ita detritus forward is not sufficiently known. 
Very flat mountain rivers permit us sometimee to recognize how small stonee are 
transported. They are rolled and pushed forward considerably slower than the 
water iteelf runs ; with inoreming velocity, the whole bott of such a river begins 
to move, and this ie also the case with larger rivers. When they are in flood, then 
all the bottom gravel is moving ; whilst in general every pebble goen separately on 
its way from one gravel bmk to the next. Thus the gravel banks move downward. 
The changea of the river-bed produced in- thm way can only be stated by compuing 
exact maps of the river bottom made a t  different times. Mape of the rivera, in a 
very large scale, with indications of the depth. are as necessary as bathymetrical 
maps of lakes. The m a p  of some river-mouths m d e  for nautical purpoees, and 
the excellent mapa of the rivers of H d h d  made by the Water-statt, may be 
r e g a d d  as very good examplee. I t  must be hoped that they will be imitated 
elsewhere. The fine river deecriptions which have beon published in Qermany show 
in general a want of maps of the river-beds. 

No less attention than to the bottom material of the rivera must be attached to 
the suspended material they contain. It is the mute of land carried into the sea. 
I t  affords the means, as Dr. J. Croll and Sir Archibald Qeikie have shown, for 
determining the duration of geological time, and considerable scientific interest 
must therefore be attached to its evaluation. The river Nile shows how great the 
practical value of river mnd is; Egypt owee its existence to the regular inun- 
datione and refreshing of the soil by the Nile. Careful determinationsof the quaoti- 
tics of river mud have been undertaken here and there merely for economical 
purposes. Finally, the materials dissolved in the river water require attention and 
examination. Rivers coming from old gneiesic and granitic rocka have everywhere 
a dark colonr, owing t:, dissolved hnmic alkaline mlts. Them are the black rivere 
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whose. oolours contrast sharply with thore of the milky or white rivers f d l  of sus- 
pended material. 

The distribution of running water on the Earth's surface haa been the chief object 
of mere geographiil reseuch. The river c o u p  have been mapped ; thev b&ns 
are clearly shown on our mapa. The general state of the cartography of a l and  
repreesnta, in general, the state of our knowledge of the distribution, length, and  
width of its rivers. Each evaluation of them quantities can be made on the special 
map of most of the atah of Europe and North America, but i t  muat be said t h a t  
many of the data given ue in our handbooks are nqt sufficiently accurate. They 
are often of very old &tee, and differ very much from one another. It ie very 
necessary, therefore, to determine them anew. Attempts in this direction show 
the cause of many of the discrepancies. The lengths of many rivers and the areas 
of their baains depend very much upon the ~ssumption that is made on the site of 
their mouth. Take, for example, the St. Lawrence river. If you assume the mouth 
a t  Quekc, or a t  Groeee Isle where the waters become marine, you will get different 
valuee of its length and catchment b i n .  I t  will be necessary, therefore, for e l a c t  
data, to indioate the point which is taken an the river's mouth. Aa to the river- 
lengths, i t  must also not be forgotten that their measurement gives very different 
r d t a  on XUSpe of different eoales; and as to river-basins, cvery one who has tried 
to follow their boundary in nature knows very well how diffi lult it is to trace them. 
Sharp watersheds are very rare. In general they are very indistinct, and areas of 
considerable extent near the water-parting have subberranenn drainage. The exact 
determinntion of the lengtha and areas of the basins of the rivers, even of well-mapped 
countriee,seelus to be, therefore, a pure geographical task of potamology which, to s 
great extent, remains still to be done. As to the other rivers, it must be borne in 
mind that every new exploration will influence our knowledge of their length rod 
ostchment basin, and that we, therefore, can only gain approximate values for them. 
Many of the Aaiatic, African, and Australian rivers, being more or lesa temporary, 
will vary with climatic changes, and their lengths and basins evaluated in  wet 
periods will be far greater than in dry periods. Por those rivers it  will be of value 
to give upper and lower limits for the above-named quantities. 

Considering rivore M a scene of life, potamology oomer into an intimate con- 
neotion with biology; the river water has ita inhabitants, which are confined to it. 
Every rivefibasin is in this way a distinct zoogeographical or phytogeognphicsl 
province. By eatabliahing the relatione of fauna and flora of different rivere, gw- 
graphical changes on the Earth's eurfaoe may be detected ; e.g. by the affinities 
between the fishes of the Danube and the Caspian sea, i t  can be shown that the Black 
sea. between them is of wmparatively recent origin Rivera are also the !nost 
common agents of geographical distribution. They carry with them the aeeda of 
the plants of their borders and their b i n s ,  on natural rafte they transport land 
animals, and t h w  in a wider sense river-basins become geographical p r o v i m ;  
while the riven are for tbeir own inhabitants the mean9 of voluntary migrations, of 
involuntary for the non-human inhabitants of tbeir shores. Their function for man 
vsriee with his evolution. In  times of a very primit-ve culture, they may cause 
involuntary migrations, carrying the savage along on a floating tree. They may 
check those great migrations of peoples which are confined to the land, and they 
become ways of communication between different lande and nations, when m a  ha# 
attained such a degree of civilization that he masters the forcea of nature. 

In this state of civilization men attach special attention to rivera, in order to 
make uee of them or to prevent the damage they do. Thus in the last few years, 
eeved States created hydrographic departments with the apecial purpose of prsct id  
inveetiptions on riven. The Dominion of Canada nnd the United States have 



TEE .TOPOQRAPHICAL WORK OF THE GEOLOGICAL SURVEY OF CANADA. 623 

their hydrographic bureau for the study of irrigation; Germany, Austria, and 
Hungary have their hydrographic bnreaus for studying river-floods. But if much 
in already done as to investigation for practical purpoeas, more still remains tc do in 
order to develop potamology to a well-founded branch of physical geography, 

THE TOPOGRAPHICAL WORK OF THE GEOLOGICAL SURVEY 
OF CANADA." 

Bp J. BURR TYRRELL, M.A., B.80., F.G.8. 

MOST of the ditliculties encountered in making a geological survey of Canada have 
ariaen from the want of good topographical map. In the absence of an ordnance 
or similar mrvey, the Geological Survey, as the only organization charged with the 
mapping of the Dominion as a whole, has had to undertake, concurrently with 
the geological work, extensive topographical surveys from its very inception to 
the preaent time. The surveys in Canada that are available for topogrephion1 maps 
are, in general, Dominion Lands and Crown Lands surveys. The former is b d  on 
an accurate syeten~, but appliee only to Manitoba, the North-West Territories, and 
a narrow belt along the Canadian Pacific railway in British Columbia ; and its 
operations have, thus far, been confined to a portion of the railway belt, and to the 
country muth of the North Saskachewan and lying betwean the Rocky mountains 
on the west and the boundary between Ontario and Manitoba on the east. 

The Crown Lands Deprtmenta of Ontario and Quebec have made cadastrak 
eurveye in the muthern portions of their respective provinces from time to time, to 
meet the requirements of advancing settlemente. As these township are wveyed  
independently, and sometimes not very correctly, extendve surveys have to be 
made to check and correct them, and to add roada, railways, etc., that have been 
constructed since they wtre surveyed. The other prosiaw have made no surveys 
available for mapping p u r p e e  except in isolated areea. 

Again, the Geological Survey, as the pioneer preceding the Iumbermao, the. 
miner, and the settler, has frequently to make explorations and surveys in dielricts 
that are subsequently cadastrally surveyed by the Dominion Lnnds or Crown Lsnds, 
The maps issued by the survey may conveniently be divided into- 

(1) Preliminary m a p  on scales varying from 8 to 25 miles to 1 inch. These 
are u e d y  the results of reconnaissance and exploratory surveys in the great areas 
of Northern Canada. 

(2) Detailed maps on scales of 1 , 4  and 8 milee to 1 inch. Them maps are- 
published in sheets of standard size and on standard scales, and their publiwtion 
m w t  obviously proceed more slowly than those of the first class. 

As the topographical work of the survey in for mapping purpwm only, it  i s  
neoesesry to strive after no greater accuracy and no greater detail than is required 
for the scale of the map in view. The methods of snrvey used are therefore of an 
elastic nature, varying with varying circumstances, and are ualially a combination 
of two or more of the following :- 

(1) Transit or compass and chain surveys or triangulation. 
(2) Micrometer or, if on made, odometer anrveyp. 
(3) Paced surveyP. 

Paper read before Section E (Geography) at the Toronto meeting of the British 
hociatiolr, August, 1897. 

The author of the paper on the Topographical Work of 
the Qeologid .Survey of Canada," is not J. Burr Tyrrell, but 
James White, Chief Dnmghhan of the Survey. 
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(4) Track or time surveys checked by sextant latitudes, and sometimes by 
longitude observations. 

The order of dewription in by provinces, commencing with Quebeo and Ontario, 
the two provinces of Canada till confederation in 1867, and then the others i n  
auoceeeion from east to weet. While the work on the standard sheets is not less 
important, and does not require lees ability or diligence on the part of those en- 
gaged in it than the exploratory surveys of the north and west, yet, as a desoription 
would be largely a recital of the number of miles of roadq lakes, sad streams sur- 
veyed in each year, it has been abbreviated, and the sheeta in each provinoe dea l t  
with en bloc. 

QUEBEC.-In 1844 and 1846 Meears. Logan and Murray made a triangulation of 
the peaks in the hills that form the waterehed of Gasp6 peninsula. They elso 
made micrometer surveys of portions of the ~hatt.e,.&eat~~a&apedia, h a v e a t u r e ,  
Matane, St. Anne, and St. John's rivers, in all 299 milea In  1857 end 1868 t h e  
work in this district was continued by Mr. Richardson, who surveyed the Magdalen, 
Reatipuche, Patapedin, and Great Metis rivers, and several tributary streams and  
lakes, in all about 200 milea. In  1862 Mr. Bell surveyed portiom of the Dartmouth, 
Pork, Malbaie, and Grand rivers, for an aggregate distance of 106 milee. In ad- 
dition, about 100 miles of traverse-lines were measured with the micrometar. I n  
1868 Sir W. E. Logan surveyed the upper part of the River Rouge and thirty-two 
<tributary lakes. Dr. Elle in 1881 to 1883, and Mr. Low in 1882 and 1883, com- 
pleted the information required for the mapping of &up6 peninsula, 16,100 square 
milen, on the 4-mile ~ c d e .  Dr. Ells made a chained enrvey of the shore-line road 
from Little Paboe, on tho bay of Chaleura, to Grand Metii, on the St. Lawrence, and 
micrometer surveys of the Salmon branch of the Csecapedii, Grand Paboe, and upper 
portion of the Bonaventure. Other roads and the cosetline were measured by 
.pacing; Mr. Low triangulated the peaks in the Shioknhock mountaim, and made 
micrometed traverses of the south branch of the Ste Anne, Little Caacspedii and 
went branch of the Magdalen river& 

In 1858 Sir W. E. Logan surveyed the upper portion of the river Rouge and 
thirty-two tributary lakes in the Grenville district. Theee surveys, with the 
.subsequent measurements, in the same district, by himself and Mr. J. Lone, amount 
to about 2600 milee, and form the basis of the ao-called Grenville map, covering 
.an area of 1200 square milea 

The work on what is known as the " Eastern Township " map-area wat~ com- 
menced by Sir W. E. Logan in 1848, and continued by I~imself, a t  varying intervals, 
,up to 1871 ; by Mr. Richardmn in 1850 to 1852,1854,1856, and 1863 to 1868; 
and by Mr. Webster from 1870 to 1876. The paced measurements of reeds and 
.exploration lines by Messrs. Logan, Richardeon, and Webster amount to about 17,000 
milee, and cover an area ot' 26,380 square miles. The publication of the three 
sheet, thus far issued was delayed by tbe uncertainty rrs to the exact horizon of 
.some of the members of the Quebec group, so called. The additional surveys, to 
bring them up to date, necesni~ated by this delay, were made by Meearn. Ella in 
1886 to 1890; Garoux in 1886 to 1894 ; Adams, 1886 and 1887 ; A. B. Low in 1889 
and 1891 ; and McCounell and Ord in 1880 ; in all about 8600 miles. 

In 1857 Lieut. Ashe determined, telegraphically, the longitude, as cornpad 
with Cambridge, of Qaebec, Three Rivers, Montreal, Ottawa, Kingston, Toronto, 
Collingwood, Windsor, and Chicago. So uncertain were the longitudes at  that timr, 
that an important place like Chicago was pl& by the two best authorities an in 
longitude 8B0 23' and 87' 28' W. respectively, where- Ashe's ob6ervations gave 
87O 37' 44", a diKerence of 9' 44" in one m e ,  and of 45' 16" in the other. Signrls 
were interchanged with Cambridge which had been determined by the interchange 
of several hundred chmnometera with Greenwich. 
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In 1870 Mr. Richardson made a micrometer survey of the canoe-route from the 
upper portion of the Ashuapmouchouan river, by Nikobau River Lake. Abatagamaw 
and Chibougamoo lakes, to Lake Mietaesini, and of the shore-line of the latter for 
30 miles. His provisions failing to reach him, he was forced to abandon the survey 
of Mistassini and return to Lake Nikokau, where they wereatored. From Nikobau 
he carried his traverse by the Foam-fall and Clearwater rivers to the St. Maurice, 
which had been surveyed previously by the Crown Lands Department. From 
Kirkendach, on the S t  Maurice, a enrvey wm made of the route by the Hair- 
cutting river and south-east branch of the Gatinean, and tbe Gatineau to tbe 
Desert. Of the surveys thus made, 275 miles were measured with the micrometer, 
and 300 miles were track survey. 

In  1871 Mr. McOuat carried a micrometer-traverse in a north-weeterly direction 
for 90 milee from the Mistcresini river to the lake of the same name, and thence along 
the lake-shore to the end of Mr. Richardson's survey of the previous year. He 
a h  surveyed 160 milea of the coast-line of tho lake to a point on the main north- 
west shore, about 70 miles from the extreme south-west point. - 

In  1885 Mr. A. P. Low oomn~enced a t  the terminal point of Mr. McOuat's survey, 
carried his traverse up the west side to the north end, and down the east side to 
Bii  Narrows, where he connected with McOuat's survey 139 milee. He found the 
average length of the lake to be about 100 milea, and average width 12 milea 
From the outlet of the lake he made a track survey of the Rupert river to Hudaon 
bay, 300 milee. 

In 1891 to 1894 Dr. Ella made about 3200 miles of odometer and 400 miles of 
paced surveys in the Grenville and Pembroke map-areae, 6900 quare  miles. 

LABRADOR P m ~ ~ s n ~ a . - I n  1887 Mr. A. P. Low surveyed AgumskqWeston, and 
other islands,in James bay. I n  the following year he made a track-survey of Big 
river from i b  mouth upwards for 160 miles, of the canosroute by the headwaters 
of Biihop Roggan river to the ~ o u t h  branch of Great Whale river, and of the 
latter to the main stream, and thence to Hudson bay, 350 milea. He also made a 
micrometer survey of the route from Richmond gulf to Clearwater lake, 63 miles. 
In 1892 Mr. Low made a miorometer traverse from Lake Mietamini by the Rupert, 
Kawashagami, and East Main rivera to Hudeon bay, 326 miles, and of the Eeet 
Main between the Kawahgami and Ohegami branches. In  1893 and 1894 Mr. 
Low, with Mr. Eaton M topographical mistant, wnt inud  his explorations in the 
Labrador peninsula. The micrometer traverse was continued from the mouth of 
the Tehegami branch, w h m  it wnnected with the sulveys of t l e  previoua year, 
up the East Main river, 104 miles, to where the route to Nichieun leaves the main 
stream. From thie point a track survey, checked by eextant latitodrs, was made 
of the mute by way of the headwaters of Big river, Nlchieun, and Kanispeskau 
lakes, and the Kckaoak river to Fort Cbimo, upwarde of 600 milea In Fehyuary, 
1894, having wintered at  North-west River Post, a micrometer survey wan carried 
from the post up the Hamilton river to Sand-girt lake, thence up the Attikonak 
branch to the Height of Land,down the Romaine river for 115 miltw, thence by 
portage-route to the St. John river, 702 miles. From this point a track survey 
wae made to the mouth, 72 miles. From Sand-girt lake micrometer surveys wt re 
made of the Aehuanipi river, Petiteikapow, and othtr lakes, 293 mile, and track 
surveys of the canoe-route to Lake Micbikamau, and of the lake itself, 269 milee. 
Total in the two pears, 1100 miles of microolcter, aud 940 miles track survey?. 
In 1895 Messre. Low and Eaton made a niicrometer traverse from tbe head of Lake 
Mouchalagau by way of the headwaters of the Manicugan and Outarclee. rivera to 
the Height of Land, and thence by a chain of lakee to Naokoksn lake, on Big river. 
In 1896 Mr. Low continued his micrometer survey d 1888 from the outlet of 
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Clearwater lake, eurveying Clearwater and Lower 8eal lukeci, and Larch and K o k d  
rivem, to Mugava bay. 

In  1887 Mr. Coohrane made a trrok mmey of Twenty-mile bay of Grand kkq 
of a chain of lakes and streams to Bhabogarna lake, and of the Mekialcan river to 
Red Flower-hi portage. 

In 1895 Dr. Rell made a micrometer rurvey of the Mekiakan from the end o f  
Mr. Cochrane's survey to Matttapmi lake, of Mattapmi lake and Nottaway river, 
a d  of the shore-line of Rupert bay to Rupert H o w .  A track-survey wan made of 
Waswanipi lake and river between the Hudson's bay post and Lake Mattagami. 
In 1896 Dr. Bell, with Mr. Brock as wltrmt, made track eurveya of the Mekirkan 
river between 8hbop;ama lake and where the route to Waswanipi leaves it, and of 
the lower portions of ite principal branches ; of the route from Waswanipi post to 
Lake Nemiakan on the Rapert river, and of the route by way of Waswanipi river 
from the poet of the =me name to Wakanichi lake, where i t  connected with Mr. 
Richardson's trnvene of 1870. 

KEW BBUISWICK.-~'~~ topographioal work ia New Brunewick, commenced by 
Mr. Robb in 1868 and 1869, wns continued by Dr. Ella in 1873-78, and by Mr. 
Broad in 1878-82 in the southern portion of the province. The north-eastern 
portion was surveyed by Dr. Ella and hie asistaut8 in 1879, 1880, and 1881, and 
the north-western and adjoiuing portions of Quebec by Mr. McInnes in 1884-89. 
I t  ie diffioult to give an aotirnate of the dltanom measured, but Dr. Elle in 1877 to 
1880 eurveyed 2950 milee with chain odometer and pacing, nn average of nearly 
160 milee a year. Theee eurveyr, with tbe topographical information available 
from other source4 furnished the material for mapping the province--27,200 q u a m  
m i l a  on a scale of 4 milee to 1 inch. 

Nova Sco~xa.--Sir W. E. Logan in 1868, and Mr. Hartley in 1868 and 1869, made 
R survey of the Picton coalfield ; in the Springhill coalfield, Mr. 8. Blrrlow in 1871 to 
1877, and Mr. McOuat in 1873 and 1874, made ohained eurveys aggregating over 1300 
miles. The eurvey of the island of Cape Breton, commenoed in 1872 by Mr. Robb, 
and continued by Mr. Fletcher after the death of the former in 1874, was completed 
in 1882. Since 1882 Merere. Fletcher and Fairbault have extended tbese lrurvege 
m t w a r d  on the mainland to Windeor on the Bay of Fundy and Halifax on the 
Atlantic coast. Thur, with the island of Cape Breton, 13,180 quare miles have been 
surveyed in detail for mapping on a e d e  of 1 mile to 1 inch. Meom Flekher 
and Fairbault estimate the meaeurementa made by themmlvee.and their wietants 
a t  34,600 miles. In 1881 Mr. W. & Daweon made a topographical survey of the 
Laurencetown, Montagu and Waverly goldfielde, the c a s t  being borne in equal 
proportions by the Survey and Provincial Government. I n  1884 Messm. Ells, A. 
E. &low, and Qiroux made chain, micrometer, and paced eurveye aggregating 
1003 miles, to complete for publication the Cumberland coalfield map, begun by Mr. 
8. Berlow some years previoue. 

ONTARIO.-In 1845 Sir W. E. Logan made a micrometer survey of tbe Ottrwn 
river from the Joachirn rapids to tbe head of Lake Temiecaming, and of the 
Mattawa river from ita mouth lo  the Lake Nipissing portage, in all 280 mila. 
The work in this district WM continued i n  1847 and 1863-50 by Mr. Mumy. 
During these yeara he surveyed Lake Nipiaeiug, the French, Sturgeon, Wnhnapital, 
Spanish, Maganetawa~~, Muskokta, Petawawq Bonnechere, and Pork rivers and 
numeroue tribntary etreame and lakes. In  1857 and 1658 he eurveyed the Thees~lon, 
Miesieanga, Godais and numerous other streams aud lakes between Blind river md 
Lake Superior. Mr. Murray's surveys in 1817 and 186368 amount in the eggrepto 
t o  2i80 milea measured with the micrometer, beeides between 300 and 400 milea 
1)y pacing. In 1846 Mr. Murray aurveycd tho Koministiguia for 40 miles; aud in 
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MANITOBA AND NORTH-WEST TEBBITOBIEB.-~D 1873 Dr. Selwyn made a 
track survey of the Sashachewan river from Rocky Mountain House on the North 
Branch to Cumberland House, 798 miles. In 1878 and 1879 Dr. Bell mads track 
eurveys of the shore of Lake Winnipeg between Dog Head and Drunken river ; of 
the Nelson, Hayee, and Gram rivers; of the canoe-route from Split lake on t h e  
Neleon to the Churchill and lower portion of the Churchill, in all 1710 miles. In 
1879 Mr. Cochrane, Dr. Bell's wietant, surveyed Qode and Inland lakes, t h e  
eastern portion of Oxford lake, and the connecting stream, 585 miles. In I S 8 0  
and 1881 Mr. Coohrane made track eurveys of- 

(1) Canoe-route from Crow lake by Pine, Moose, and Baskachewan rivers to 
Cumberland Houee, 242 miles. 

(2) Canoe-route by Graasberry river to Thog portage, thence by Chnrehill and 
Deer rivers to Reindeer lake, and Reindeer lake, '76.3 milea :. , . 

(3) Route by Coohrane river, Hatchet lake, and Black river to Lglre Athrbsncr, 
and north shore of the lake, 625 miles. 

(4) Athnbasca river from the mouth to ita confluence with the Clearwater, 
thence by the Clearwater and Churghiil rivem to Thog portage, 760 miles. 

(5) Route from Pelican lake to Cumberland Houee. 
Total mequremente, 2390 milea 
I n  1881 and 1882 Dr. Dawnon, with Mr. McConnel! .s eeaietant, made 2315 

miles of odometer, and ,110.1milea of paced and track surveys in the muntry 
between Medicine Hot and the Rocky mountaim on .the enst and mnt, and the 
49th parallel and the Red Deer river on the north and muth reepectively. Dr. 
Deweon, with Mr. T y m l l  :amistaut in 1883, and with the writer.ae aesistant in 
1884, made a mnna+noe survey of that portion of the Rocky mountains lying 
betmen the parallel of 49' and,51° 30'. These surveys were. continued north- 
ward to the North Seskstchewan by M a r k  McConnell and- the writer in 1685, 
and by Mesera McConnell and Russell in 1892. 

In  1883 and 1W Mr. McConnell, with Mr. Dowling as assistant in the latter 
year, made lsOO milee of odometer surveys of trllila and exploration lines, and 250 
miles of river traverse in the country between Medioine Elatatid the eastern end 
of the Cypress hills on went and e s~ t  and the 49th and 51et parallel& Mr. Tyrrell 
in 1885, and Mreera Tyrrell and Dowling in 1886, made similar surveys atld ex- 
plorations in that portion of Alberta and the adjoining diecriotn, lying between 
110' W. and 115' W. and 51° 30' N. and 54O N. 

The abovamentioned eurveya of Messra. Dawson, McConnt 11, and Tyrrell have 
been putdished, on the scale of 8 miles to 1 inch, in the Bow and W y ,  Cyprm 
h@, and Northern Alberta map, and cover an area of 100,000 square miles. 

In  1882 Wr. Coohrane made track surveys of Berene, Big Black, and l'oplar 
rivers, and of the headwaters of Severn and Pigeon riverr, 287 miles. In 1886 
Mr. A. P. Low made a micrometer traverre from Lake Winhipeg to Hudson bay 
by way of the Buew river to Family lake, thence by the headwaters of Poplar 
river and the middle branch of the Severn to Severn lake, theme by the Fawn and 
Severn rivers to Fort Severn, 882 mike. 

In 1887 to 1691 Meeers. Tyrrell and Dowling emeyed, with micrometer or 
boat-log, Winnipegosis, Dauphin, Red Deer, Waterhen, and other lakes and portiom 
of Lake Winnipeg; aleo made track rurveys of the Bad-throat and other rivers to 
the east of Lake Winnipeg, and odometer surveys of trails and exploration lines in 
North-Wtatern Manitoba. In 1895 and 1896 Mr. Tyrrell continued the work in 
this district, and surveyed the Qunimo, Black, Pigeon, Blood, Pine, and Wolf 
rivers, the Playgreen lakes, the canoarouter from Sipi-week lake to Nelson House, 
and from Paint lakc to Sturgeon river. 
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In 1887 Mr. Mc0onnall surveyed the Lird river, from the mouth of the h e  
to the h k e n z i q  and the lower portion of Hay river. In the winter or 1887-88 
track surveys were made fiom Fort Providence northward to Fort Rae, and ~outh-  
ward to Lake B i o .  I n  1888, as Mr. Ogilvie had been instructed to make a 
micrometer survey of the Mackenzie river and Peel river portage, a sketch traverse 
of the river and mountain features only WM made of thia portion of the ro~ite. A 
detailed running survey was made of the Porcupine river from the mouth of Bell's 
river to the Yukon. In  1889 and 1890 Mr. McConnell made track surveys of the 
mnte between the Peace and Athabeera rivers by the Pelican, Loon, and W a b i i w  
rivers, 400 miler: of the Bed river from ite mouth upward for 200 mile;; of the 
trials to the Butblo-head hills and Tront lakee, and of tho trib~~taties of the 
Athabeca below, Fort McMurray. In  1892 Merera Tymll  and Dowling made 
t m v e m  of the h v e r ,  Yudjrnick, Cree, Black, Qeikie, and Whitelinh rivers, of 
Black and Beindeer lakes, and of the aouth rhores of Athabasaxand Wollseton 
lakes. Distances were estimated, except on lakes and quiet reachea, which were 
rurveyed with boat-log. They aleo made micrometer surveys of Black and Deer 
riverq and of the Churchill between the mouth of Deer river and Prog portage. 

In  1893 and 1894 Mr. J. B. Tyrrell made exploratory surveys in the "Barren 
Landa" In 1893, with Mr. J. W. Tyrrell as topographer, he made a traveree from 
Lake A t h a h  to Hudaon Bay. A rurvey of the north shore of Lake Athaboroa 
from Chipewyan to Fond du Lao was made with boatlog and aolar compasu. Prom 
Black lake tho sllrvey was ca~?ied by the Chipman and Dubeunt rivera to the 
head of Chesterfield inlet, 905 mila. Of this distance 290 miles mere on rivers, 
where the diitancer were estimated, and 615 milee were through lakee, wltere the 
distancer were mea6ure.d with a bootlog, and bearinge taken with solar or prismatic 
cornpaw. Be the tides prevented the use of the log with any degree of scccirncy, 
the traverse of Chesterfield illlet and west coaet of Eiudron bay to Irrt. (i1° 32', 
where the &verity of the weather compelled the abandonment of the survey, waq 
a time survey. A eimilar survey wan m*de of the 200 miles between Fort Churchill 
and York. 

In 1894 Mr. J. B. Tyrrell carried another traverse from Du Bmhet  poet on 
Reindeer lake by the Cochmne, Thlewiaza, and Kegan riven, to 1st. d 3 O  7', thence 
eaqtward by chain of lakes and the Fergusoo river to Hudson bay, 815 milee. 
From the point a t  which he abandoued his survey the previous year, he continued 
it  aouthwird to Churchill. A time survey wan made of the route between Churchill 
and Qull lake. Total distance surveyed in 1893 and 1894,2900 miles, of which 
1073 miles were log, 1312 tmck in oaooee, and 615 part track survey on foot and 
part pacing. The distances tbue obtained were checked by numeroua obaervationr 
for ititode. 

B R I T ~ ~ H  COLUYBIA.-In 1871 Mr. Richardson made peced narveys of roads in 
the country between Yale and Qussnel, aggregating 428 milee. From 1872 to 1874 
he was surveying stream trails and exploratiun l inq  in the Comox and Nanairno 
coolfield. In 1875 Dr. Selwyn made a time survey of the trail from Queenel lo 
M c W a  lake, of the woe-route from Mcleod's lnke by the Pack, Parsnip, and 
P- rivers to Smoky river forks, and of Pine river from the " forks" to itr 
month. During 1875 and 1876 Dr. Daweon surveyed trails, lakes, and streerne in 
the country between the F r w r  river and the coast range on the eaat and weet, nnd 
Belle Coola valley and Flancoie lake on the aouth and north respeotively. In  1878 
Dr. Daweon surveyed the islanda, chmnela, and inleta of the north and eaet coastti 
of the Queen Charlotte islanda. In  1879 Dr. Dawaon made a travelae from the 
Skeena river to Edmonton. From Hazelton the survey wan oarried by the trail 
from Haz-lton to McLeod's lake, thence by the valley of the Parenip and the Pine 
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river pas  to the lower forkr " of Pine river, thence acrosa country to Dunvegan. 
From this point side traverses were made through Qrande Prairie,and muthwerd to 
Smoky river, and of the lower portions of the Wapiti and Smoky rivers. From 
Dunvegan an exploratory traverse was made to the Athabasca river, near the mouth 
of Marshhead creek ; from this point the aurvey was carried down the Athabsscq  
with a side traverse of Lesser Slave lake and river, to Athabaeca landing, a n d  
theuce by trail to Edmonton. The trail from Smoky river " forks" to old Fort 
Awineboiie was surveyed by Dr. Dawson's assistant, Mr. MoConnell. In 1885 a d  
1886 Mr. Bowman triangulated the peaks in the Cariboo district, and measured 255 
miles of roads and trails. 

In  1887 Dr. Dawson, with Messrs. McConnell and McEvoy aa d s t a n t s ,  made 
an exploratory rurvey of the region of bhe headwaters of the Yukon, Liard, and 
Btikine rivers. Mr. McConnell made a micrometer survey of the Btikine from the 
end of Hunter's survey to Telegraph creek. A carefully p a d  traverse was m a d e  
from Telegraph creek to Dease lake by Mr. McEvoy. From Dane lake Dr. Dawnon 
made a detailed trnck survey, following the lines of the Dease, Upper Liard, and 
Pilby rivers to the confluence of the latter with the Lewes, about 900 milea He 
also carried i t  up the Lewea to enable him to add the mountain features and m a k e  
some additions to the lakes as surveyed by Mr. Ogilvie. Numeroue points were 
fixed in latitude by sextant observations, and a number of chronometer longitudes 
were obtained. In 1877 Dr. Dawson made a general reconrraiaeance of the southern 
interior of British Columbia In 1882,1883, an3 1884 Mr. Bowman, the impor- 
tance of the district having been increased by the completion of the Canadian Pacific 
railway, extended the work of 1877. 

The geological intricacies of the region, however, necessitated the doubling of 
the scale of the original map, and, consequently, the re-delineation of the topo- 
graphy. Of the four new sheets which now oover the old map-area, the north-w&t 
or Kamloopa eheet was re-surveyed in 1888 to 1890 by Dr. Dawson and hie 
topographical assiatant, Mr. McEvoy. A loose network of triangleq based on the  
Oanadian Pacific railway and other eurveyed lines, was oarried out between points, 
each of which was ompied ae a transit station and aketch-point, elevations W i g  
determined barometrically and by angles of elevation. Other details of topography 
were filled in from paced and track surveys checked by la~itude observations. The 
north-east or Shuswap Sheet was survoyed in the semo way by Mr. McEvoy i n  
1891, 1892, 1894, and 1896. Thin, with the Kamloops.sheet, form a contoured 
map of 12,800 square miles of rugged mountainous country on a scale of 4 mila 
to 1 inch. The topographical work for a similar sheet to the south-eaet of the 
Shuawap has been in progress since 1894. This, the so-called West Kootanie 
sheet, is under the direction of Mr. McConnell, who has been assisted in 1894 and 
1896 by Mr. Russell, and in 1896 and a t  the prdaent time by Mr. McEvoy. The 
latter has completsi for publication a detailel plan of Trail creek mining district 
on a scale of 1 mile to 1 inch. 

I n  1889 Dr. Dawmn made surveys with boat-log of the Upper and Lower 
Arrow lakes and northern portion of Icootanie lake, and track nurveys of the 
intmmediate portions of the Columbia and Kootanie rivers between Revelatoke 
and Nelson. In 1893 Mr. McConnell, assisted by Mr. Ruaeell, made a track survey 
of ths Finlay river from its confluence with the Parsnip to Lake Thutade, 220 
miles; of the Omineca river from its mouth to the Omineca-Sitleka psea, 113 
miles; and of the trail from Old Bogem to Tacta lake, 42 miles. In  1893 Mr. 
McBvoy surveyed 300 milen of the Nasse river and ita tributariee, and made 230 
miles of exploratory traverses on foot. 



HISTORY AND LITERATURE OF THE KLONDIKE REGION. 
Tar literature of the upper Yukon, on a tributary of whioh the Klondike gold- 
Belds are eituated, ia unfortunately atill of a very q e  oharaotar. Tho adventnmua 
agents of the Hudaon's Bey Company, by whom the very existence of the great 
river within British territory wee &at made known hardly more than fifty yeare 
ago, appear to have been little given to writing scoonnts of their journeys, except 
in the form of reports to the Company, few of which have been made widely 
known. The aatual di iverer  of the upper Yukon wsa Mr. Robert Campbell, 
who, after exploring the region of the Liard river, pushed on to the Pelly, eatab- 
Qihing on it the poet known as Pelly Banks, and, at its oonflnence with the 
Lewis, that of Fort Selkiik (18-2). The Porcupine, one of the principal tribu- 
.taris of the Yukon, wae also explored b y  him to ita souroes. Little notice 
e r n e  to have been taken by geographers of these diecoveriee, to whioh no allusion 
k made in the publiutione of the Boyal Geographical Society. A brief account 
of Mr. Campbell'e journeya ia to be found in Begg'r 'History of British Columbii ' 
p .  181). The identity of the new river with that of which the mouth had been 
.discovered by the Ruasian Qlaennov in 1833 wae not a t  onoe euepected, many 
a p e  of the period showing i t  ee the upper came of the Colville, which emptiee 
iteelf into the h t i o  w a n .  Although the treaty between Russia and Great 
Britain in 1825 (Hertelet, vol. iii. p. 362) had h e d  the 141st meridian ee the 
boundary between their respective territoriae, Fort Yukon, in about 145O W., 
was founded by the Hudson'e Bay officiale in 1846. This poet wee reached in 
1860 by the American naturalist, Mr. Robert Kennicott, travelling under the 
auspices of the Smithaonian Inetitution for the purpose of making natural history 
collections; he had journeyed by way of the Mackenzig Peel's river, and the Porou- 
pine. No detailed account of thi journey appears to have been published, and 
brief noricea only are to be found in the 'Reports' of the Inetitution (we 
eepecially that for 1862, p. 89). Although devoting their chief attention to the 
lower river, several more r a n t  American expeditions have explored the part of 
tho stream within Britieh territory, the moet important being those of Sohwatka 
(1883) and Everett (1884). In 1885 the former publiehed an accoupt of his 
journey under the title 'Along Alaska's Great River.' But the moat important 
axplorations in the region of the upper Yukon and its tributaries were t h m  of Dr. 
+G. M. Dewson, of the Canadian Geological Survey, and hie eseociates, who in 1887-88 
traversed the whole region, and for the firat timo executed aocurate surveys of 
ita natural features. The Ueolqical Survey published the reports of Dr. Daweon 
41888) and Mr. McConnell (1889), w h i t  an account of Mr. Ogilvie's aurveys 
wae publiehed at Ottawa in 1890. The laatnamed hae sinae continued his eurveye, 
and hi8 latest report was h u e d  during the current year. Mr. Warburton Pike'a 
book, 'Through the Sub-Amtio Forest,' published in 1896, gives the account of a 
.canoe-voyage down the Pdly and Yukon rivere to the Bering sea; whilst the 
geological results of an expedition under Mr. E. J. Spurr, sent down the Yukon 
in 1896 by the United States Geological Ynrvey Department, have lately been 
given in outline in a report to the United Stat- Senate ( J o u d ,  voL ix. p. 667). 
The  recent rueh to the gold-diggings hae already begun to swell the literature 
of the region, in the form of m a p i n e  article8 and larger w o r k  Articlee have 
appeared in the September numbera of the Fortnightly and Contemporary Raviewd 
and the Nautieal Magazine; and quite reoently an account of two yeare' police 
service on the Yukon, by M. H. E. Hayne and H. West Taylor, hsa been publisl~ed 
under the title 'Tho Pioneere of the Klondyke* (Sampaon Low). A small hand- 
book entitled 'All about Klondyke,' edited by H. A. Belcher (Simpkin, Marshall), 
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may a l s ~  be mentioned. For the general geography of the region, Reclus's 
Giographk Uniuerselle (vol. xv.), and the lately issued volume of the new edition 
of Stanford's 'Compendium,' by Dr. S. E. D~weon, may be consulted. A good 
gened  map of the region, including the results of tho latest surveys, seems still a 
desideratum, though i t  may be hoped that such may soon be publinhed by  t h e  
Canadian Survey Department. Sketch-map are given in most of the books and 
papera above mentioned, and in partioular Mr. McCannell's report is accompanied 
by 8 large aca'emrp iu nine sheeta A general map of the north-west parts of t h e  
British territory on a large m l e  waa alw, insued by the Canadian' Ministry of tbe 
Interior in 1888, and this showr clearly the results of the surveys of Dr. Dawaon'a 
party. An one of the routes t o  the goldhlds is by the lower Yukon, it may be of uae 
to refer briefly to the literature dealing with that eection of the river, which ie far 
more volumit~ous. Mr. F. Whymper'a 'Travel m d  Adventure in the Tsrritory of 
Alaska' (1668) describes the journeys made by him as a member of the American 
Expedition in connection with the proposad Asiatic-American Telegraph. Mr. Dd,  
in his book 'Alaska and its~Rewurcee' (1870), given both the resulte of hi own 
travels and a summary of our knowledge of the oountry a t  that time. Mr. H. W. 
EUiott'a work, 'An Arctic ProvinceJ (1886), has alm a ohapter on the Yukon 
region, the history of which is treated of in Bancroft's 'History of Alaaka' (1886)- 
With regard to the region of the paeees leading to the upper Yukon, Mr. Seton -8 
p p e r  publirhed in the R.G.S. Proceedings (vol. xiii.), and Dr. Aurel Krause'e 
work, 'Die Tlinkit-Indiiner' (Jena, 1885), may be mentionel. Finally, i t  may 
be of interest to note that pr&pt.ctiog for gold waa carried on by the Russians in 
the eouthern p r t e  of the region during their occupancy of Ala3ka (cf. E:man's 
A d i v  fiir Tissenschafttidre Kunde von Russland, voL xxv. (1867), p. 229). 

THE MONTHLY RECORD. 

Ooeanographiaal Berearoher in Looh Fphe.-The reeulte of Dr. YUE 
further investigations on the circuletion of the water in Loch Fyne have recently 
been published.* The observatione were carried out on board the Finhery k d ' d  
cruiser Garhnd, on two occaeions, the firat from April 2 to 6, and the second fmm 
Ssptember 3 to 11,1896. The raaulte of his earlier obaervatione, undertaken between 
1886 and 1889, are fully diwuased in hie paper on the 'Clyde Sea Area,' published 
by the Royal Society of Edinburgh (see alao the Geographiecrl Journal for htober, 
1894, pp. 344349). The general results of the work on Loch Fyne in 1896 are 
summarized aa fdloms: The flood-tide bringe in water from the upper and deeper 
layers of the Armn basin, which ia thoroughly mired in pwing  0&r spit before 
high water, and fills the Gortans basin with a nearly homothermic mass, whiah is 
pmsed on through Minard Narrows into the Upper basin, where i t  does not sink 
through the cold deep water in summer, but only mixes with the upper layers aheve 
20 fathoms, becoming more superficial in its effects as the tide paases upwards. ID 
the ebb there is, a t  the upper end of the loch, only a superficial movement, but at 
 he platform between Furnace and Y i r d  the rush of the surface current into tbe 
Gortane bssin, while it  is strongest a t  half-ebb, draws up the deep wld layen to a 
slight extent, causisg a elight mixture with the warmer water. The homothermic 
maea pours out into the ~ r r a n  basin, acting on the ebb probably in t5e -me way 

Part ILI., ' Fifteenth Annual Report of the Fuhery Boerd for Seotknd,' p p  263-rn 
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as at  Fnrnace on the f l d  Thm there is always in progress a gentle mingling of 
the deep waterr of the two deep basins through the intermediate ehallow basin. 
The rapid surface ourrent of the ebb carrim out the e x c a  of fresh water from the 
Arran basin, while the small nndedow from the Anun baain paasae in water of 
higher salinity with the flood. Thin oiroulation ie liable to be accelerated or 
checked by the influence of wind. 

The Development of the P e n i .  of the Apenninea-In notes on this 
mbject which Dr. Th. P k h e r  contributee to the Augurt and September numbera 
of Pekfinannr Mittdungen, he points out, unong other thiigr, that, while north 
of Csmpania tranavene brewher in the mountains of the peninsula do not occur 
on a greet scale, and scarcely affect the regions of the Apenninea a t  all, south of 
that province they form a very marked feature. Straits, oloeed only in geologically 
recent times, connected the Campanism gulf with the Adriatic, and the Tyrrhenian 
ma with the Ionian, both at  the isthmns of Catammo, and further south at  the 
constriction immediately to the north of Aspromonte, while a marginal breach 
ieolated the heights of Poro on the west, and a longitudinal ohannel severed Cfar- 
gano and the Apulian tablelands from the Apennincs; so that there exinted here, 
probably in middle Pliocene times. six islands in place of the continuous stretoh of 
lend reaching to tho straits of Messina Extending his view to neighbouring 
oonntria, ~ r .  Fischer confirme, from his own o k r & i o n s ,  the accuracy of the 
view of Suess, that the Apenniner are continued in the folded mountains on 
the north margin of "Little" Africa, and he describes the north-west baain of the 
Mediterranean ae bordered on the east and muth bp a series of folded mountains 
stretching from Genoa, through Sioily, along North Afriom to MeliUe, and then 
back to Gibraltar and the muth coaet of Andalueia, on the inner side of which 
there is a vast area of sunken land, which he calls the Tyrrhenis, charsotmized 
almost everywhere on the marginal feults adjacent to the mountains by volcanic 
aotivity, and still represented by fragments rising above the surface of the water. 
Speaking of the terraces of Calabria and Sicily, he states that recent inveetigations 
have clearly established the fact that; a t  least in Calabria, a prolonged elevation, 
interrupted by periods of repose, and hence indicated by the formation of tar- 
has taken place in quaternary timee. T h i ~  elevation apparently increased in 
inteneity towards the straits, towards which part the elevation that may almost 
everywhere be shown to have taken place in Sicily a h  seems to have reached ils 
greatest amount. From the sonth-weat angle of the S i  to the straits, Corteee 
has demonetrated the existenm of five terreces, all characteristic shore formations, 
increasing in height towards the south. In  a special note on Gargano and Apnlia, 
Dr. Fischer points out that recent geological o k a t i o n s  tend to eatabli~h the 
intimate relationship of them tracts to the Apennines, notwithstanding the exint- 
ence of the Pliocene channel above referred to. ,The hippuritic limestonee of 
Gkrgano are exactly similar to those of the Apennines; and in tho Neapolitan 
Apenniues numerous more or less tabular masses of limestone, not unlike the 
tablelands of Apulin and Gargano, have been discovered. The result of the investi- 
gations hitherto made would seem to bo that Gargano and Apulia are portions of 
the pre-Miocene Apennines less affected than the central parts of the system by 
the folds accompanying the elevation or those mountains, afterwards separated 
from the central mass by a series of faults, and behaving as a rigid mass during 
the last decisive post-Eocene movements of the Apennine system. Dr. Fischer 
makes light of the phytogeographical evidence in favour of a supposed recent land- 
connection bringing these parts of Italy into closer relation with the opposite 
coasts of the Balknn peninsula than with the Apennine peninsula Some of the 
plants common to the Dalmatian coast and Gargano, but not met with in the rest 
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of Italy, might, he thinks, have been introduced by wirds and currenb; and as 
for the Valonis oak ( Q u m  cegilops), which occurs here and there in Apulia, b u t  
nowherc else in Italy, that might have been planted by man on account of i t s  
valuable acorn-oup. 

The Eainfall of Western Europe.-In the first p r t  of the newly issued 
volume of the Anndes dv Bureau centrd Mkthologipue de France (Ann&, 1895 ; 
Paris, 1897), Dr. Alfred Angot publishes a p p e r  on this subject, wbich sopplements 
that on the rainfall of the Iberian peninsula, which appeared in 1895. In h t h  Dr. 
Angot calculated the mean annual and monthly rainfall for the thirty yearn 1861-90, 
and reduced the returns from stations which were not active during the whole period to 
the thirty years' means, by means of interpolations. In this way comparable results 
have been obtained, a matter of great importance in the m e  of rainfall which varies 
greatly from year to year, and we may regard this paper as the moat important 
contribution to the climatology of Central, Western, and Southern Europe that has 
appeared since Dr. Hann's classical diiussion of the mean presaure for the same 
region, also studied on a thirty-yeam mean, from 1851 to 1880 (Pencks Cfeo- 
grophiscb Abhandlungen, ii. : Wien, 1887). Some general laws of rainfall distribu- 
tion are beautifully illustrated in the maps which accompany Dr. Angot's paper, 
and tables of rainfall for 271 aelected stations. At the first glance, the influence of 
mountains in deflecting the water-vapour upwards into region8 of lower temperature, 
and so cooling and condensing it, is eo apparent that one is inclined to my that  
relief and rain maps are congruent. But a closer study of the great mountain 
regiona on the rainfall map shows that the central areas receive less rain than the 
periphery, and the windward s l o p  more than the leeward. An area of minimum 
rainfall ia usually found not far from the foot of the lee side of the high ground; for 
instance, in the upper Rhine plain, the upper vnlley of the Loire, and in the east 
of our own islands. The winter rain6 are mainly oyclonic, and, owing to the low 
temperature, arc rarely heavy, save in the extreme western mountains, and rapidly 
diminish towards the east, where even such lofty regions as the Alps receive compara- 
tively little rain. In February leaat rain falls over Europe as a whole, even when 
due allowance ia made for the shortness of the month. In  spring the cyclone tracks 
are often directed to the Mediterranean region, which receives abuudant moisture, 
while North-Western Europe has its minimum precipitation. As the summer 
advances, and the temperature increases and permita large supplies of water-vapow 
being formed in the lower regions, the mountainous districts, eepecially iu the heart 
of Europe, have very heavy rains. But the whole Mediterranean region is 
exceedingly dry, and in July we have a most striking contrast between the wet 
Tyrol, where the rainfall is a t  ita maximum, and the dry north of Italy, where it  is 
at ita minimum. The need for m a p  of mean monthly rainfall, and not merely 
reaeonal ones, is clearly demonstrated in Northern Ihly, where June is wet while 
July is very dry. Autumn is rainy everywhere, especially along tho Mediterranean 
littoral. In Octohef the rigime of cyclonic rains begius, and the winter conditions 
become apprenfi, but the vertical temperature-gradient is slightest about this 
season, and EO the atmosphere can hold much water-vapour, and the raina are 
heavier than in the corresponding spring months. 

l o d e  of Formation of the Dune8 of Qarcony.-M. E. Durbne, who has 
been engaged for some years in careful investigations of the dunes which occur in 
the coaet regiou of the south-west of France, outlines the chief results of hie con- 
clusions respecting their mode of origin in the Comptes Bendus (vol. 124, p. 1041). 
The dunes with which his remarks are more spcially concerned are those of the 
Teste-dc-Buoh (Ciironde) and; of Messanges (the Landes), and his surveys have 
shown that these are incorrectly drawn on existing maps. Instead of forming 



continuous chains, the.dunee .oocur in the form of interlacing curves, usually taking 
the outline of a truncated parabola, and enclosing spaces comparatively level. The 
one branch of the parabola represented may have ita curvature (which corre- 
sponds with the steepest slope) either towarda the north or the south ; but the apex, 
which is usually the highest point of thednne, is alwaysat the east, theaxisrunning 
always east and west. Dunea of this nature appear characteristic of the primary 
series, not being found among those of recent date. M. Durhgne's conclusions are 
aa follows: The mean direction of the winds to which the primnry dunes mere due 
was from west to east. Their present form seems to be due solely to atmospheric 
currents acting on undulations originally parallel to the meridian, and, from the 
time of their fixation in that form, they have been entirely nninfluenced by littoral 
deposits. They may thus be considered as continental dunes, a conclusion supported 
by their comparison with some of the interior dunes of the plateau of the Landes. 
M. Durhgne holds that it  is these primary dunes which have obstructed the couraes 
of the streams of this region, and that the lakes thus formed have thereforeexieted 
without important alterations since the beginning of the historic epoch. 

Bogdanovitch'r Explorat ion of the Stanovoi  Mountaine, Eastern 
Siberia.-The Geographisde Zeitschrift (1897, No. 11) gives a brief account of 
Bogdanovitch's expedition in Eastern Siberia, from a communication made by the 
traveller to the Russian Geographical Society (Izvcstia, 1897, No. 1). Leaving the 
coast a t  Nikolaievak at. the ond of 1895, the explorer and hi party made their way 
by land into the valley of the Uda, the thermometer remaining for weeb  a t  from 
40° to 50° below zero Fahrenheit. The depth of the snow made progress extremely 
difficult. Chumuknn, a t  the mouth of the Uda, was reached in February, 1896, 
and the journey waa continned through the north-astern part of the Stanovoi range 
(locally known as Jugjuru), important additions being made to our knowledge of 
these mountains, which are compoaed of three parallel chains, and are rich in gold- 
bearing rocks. T r a m  of gold are also Been in the watercourses. The programme 
of the expedition, which is to occupy three yeare, includes the meteorological m d  
geological inveatigation of the whole of the borderlands of the sea of Okhotsk, in- 
cluding Western Kamchatka. 

The Bew P r m o - G e r m a n  Boundary in West Africr-An agreement 
settling the wntlictiog claims of France and Germany in the Hinterland of the 
Gold and Slave coaata was signed at  Paris on July 9,1897, and ratified on July 23. 
The boundary is clearly indicated npon the accompanyiog sketch, which is based 
upon the map attached to the treaty. Concessions, as is usual in such canes, have 
been made by both parties to the dispute. The boundary, as fixed in 1885 and 1887, 
ran along the meridian passing through Bay01 island as far as lat. 9O north. I t  still 
starts from the aame point, but, on reaching the lagoon at  the back of the waet, i t  is 
drawn to a point 100 metres to tho eaetwsrd of Bey01 ialmd, which is thus ceded 
to Germany, and then follows the central channel of the lagoon, as far M the Mono 
river, along which i t  is carried to lat. 7O north, after which i t  returns to the old 
meridian of 1887, m d  follows it  to the parallel, which is halfway between the 
villages of Baeila and Penesulu. The remainder of the boundary is clearly indi- 
cated upon the map. I t  terminates in long. lo 32' west of Greenwich. France is 
permitted, for four years, to make uee of the routes connecting Kuande and Pama 
with Sansanne Mango, and the latter with Gambaga, for the despatch of troopa and 
munitions of war. I t  will be nnderetood tbat this agreement merely settlee matters 
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a t  i m e  between the contracting governments, and that British olums h a v e  bseo 
ignored. At the back of the lagoon and to the m e t  of the Moho river, Franc0 

surrenders 185 square miles, receiving in compensation 35 square miles to the 
east of that river. Further north, the French utations of Kirikri and Bafilo, whicb 
had at  one time been occnpied by Germany, were definitely surrendered, as were 



d m  the French claims to Sanaenne Mango and Gambaga All the places mentioned 
lie outside the " Neutral territory "agreed upon between Great Britain and Qermany, 
in 1888, and distinctly shown on our sketch-map AH to Cfambaga and Sanssnne 
Mango, i t  should be borne in mind that the British claims date back to 1891, if not 
to an earlier period, whilst the treatiea producible in support of French and German 
olaims am not older than 1895. Germany, on her side, surrendered, by implication 
I not explicitly, all cl.ime to Borgu, Gurma, and Gnndo. 

German-Portuguere Boundary in Eart Afrioa-The third numbar of 
the Mitleilungen aus den Deutach Schutzgsbictm for the present year contains 
a map by Dr. F. Stuhlmann, rhowing the boundary between the Qerman and 
Portuguese powanions in the neighbourhood of the lower Ruvumn, M laid down 
by the commiaeion of 1895, together with the country on either side between Tungi 
bay and the Ruvuma (such, according to Dr. Stuhlmann, ie the correct spelling of 
the namo). The boundary leaves the c a s t  a t  Rae Lipuu, about a mile north of 
Cape Delgado, running rougbly parallel to the northern ahore of the Cape Delgado 
peninsula until it strikes the parallel of lo0 40' muth. Thin i t  follows westwards 
to about 400 17' east, but before striking the Ruvuma diverges somewhat to the 
north, and on again reaching the parallel of lo0 40' runs perellel to the Ruvumrr 
ae far an a point opposite the upper end of Nyenyere island, leaving to Cfermany a 
ntrip 1 kilometre wide on the k u t h  bank of the river. Dr. Stuhlmann gives aome 
notes on the general nature of tbe country travemed by the boundary, which he 
divides into the coast belt, the plateau, and the Ruvuma valley. The ooral reef 
which fringes the shore a t  low-water level, he conaidem to have once formed a 
raised shore-line, but to have been worn away to its present level by the waves. 
Dunes now fringe the shora a t  high-water mark. The plateau, which is mostly 
covered with impenetrable bush, is of no great elevation, but ita well-marked 
escarpment towards tho Ruvuma valley is due to the action of the river in wearing 
down its bed. Forests w u r  hardly anywhere but on the plateau-edge and dong 
the banks of tho Ruvuma. The Ruvuma plain, which hae ita principal e x t e d o n  
south of the river, is covered with gram of moderate height. 

Exploratiom in the Congo Barb-Commandant Brasseur, whoee explora- 
tions on the Lualaba and Luapula rivem have already been alluded to (Joumd, 
vol. ix. p. 560), contributes an article on the countriea of Urua and Katanga to the 
Mmvcmenf CfCopphipw (1897, Nos. 35-38), accompanied by a map, on which his 
various itinerarise are laid down. In addition to the explorations already men- 
tioned, the geographical work performed by M. Brasseur includes an examination 
of the whole country lying to the wcst of the upper Luapula(inc1uding the Kunde- 
lungu plateau), which he heo covered with quite a network of routea Several 
tributaries of the Luapula bave for the first time been laid down with accuracy, 
one of them; however-the Luahipuka-having been mentioned by the " Pom- 
beiros" ss far back ae 1806 (as Lb Lutipucan). M. Braeseur's delineation of the 
muthern end of Lake Mweru diffore much from that of Mr. Alfred Sherpe and other 
previous travellerr, the mouth of the Luapula being placed far t~ the south-east of 
Kilwa bland, the s h a p  of which also diffem considerably from that given to it  by 
Mr. Blair Wateon. The Belgian traveller states that thelake is yearly diminishing 
in size. The Luapula, after leaving hlweru, seems to bend further to the west than 
heo been previously supposed, tire junction with the Lualabe being placed by M. 
Brasseur s ~ m e  distance to the south-west of the position wigned to it in Captain 
Binde's map. Although holding to the view that the Lualaba is the true head- 
stream of the Congc., he allows that in point both of length of course and volume 
of water the Luapula heo the advantage, and his opinion, based on geological 
grounds only, can hnrdly be considered satinfactory from a geographical point of 
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view. 3f. Brasseur, who has twice extended his term of service in Katenga, 
having first reached that country in 1893, hopes, before .returning to Eump, to 
complete the exploration of the Lubudi, the western tributary of the Lualabk 
Minor explorations have also been carried out recently within the great bend of the 
Ubangi, and several tributaries of that stream in this neighbourhood have been 
laid down (biouvement GBographiqw, No. 38, with map). The principal of these 
seems to be the Loa, which, rising, i t  ie thought, in the neighbourhood of the 
station of Banzyville, on the upper Ubangi, and flowing across the region com- 
prised within the bend of that river, may possibly supply a means of communication 
towards the upper  post^. The chief tribes of this region, which is very populous, 
are the Bwaka, the Gobu, and the Banza. Finally, *e may briefly note the journey 
lately made to the capital of the Muata Yanvo (Mouvement Gbgraphique, No. 
40) by Lieut. Michaux, the first European to visit the central portion of Lunda 
since Dr. Buchner (1878). The present ruler ie the nephew of the chief vieited by 
the German traveller, and his capital is situated on the Luele, a left-bank tributary 
of the Sankuru, in about So S. 1st. I t  is an immense town of 30,000 in- 
habitants. Lieut. Michaux obtained an audience after somc difficulty, and found 
the Muata Yanvo friendly disposed. 

Exploratiom in the Csmeroom.-The third part of the lllittheilungen aw 
den Deutschen Schutzgebieten for the current year contains an account by Lieut. 
Baron von Stein of the dimvery of a small lake named Lungasi, or Odes, lying to 
the north of the lower Sanaga, and connected with it  by a narrow torluoua channel. 
The point of junction of this with the main river lies a few miles below the Edea 
falls, and the idea ia entertained by the German officer that the lake may mark the 
poeition of a former courae of the Sanaga towards the Cameroons estuary, which 
had on other grounds been supposed to h ~ v e  once existed. Proceeding dong the 
connecting channel, which is deep, but varies in its flow accordiog to the level of 
the Sanaga, the trsveller, after about 3 miles in a direct line, emerged into the most 
open basin of the lake, which afforded a view of great beauty. The northern, 
western, and in part the eastern shores are remarkably indented, the tongues of 
land which project into the water rising steeply from ite surface. Towards the 
south-east the shores are low, which, Baron von Stein tbinkr, may possibly point to  
a former connection with the Sauaga in this direction. The water-arms which rnn 
towards the north ended in swampy ground overgrown with vegetation, and had 
the appearance of having once exteoded further, but, a t  the present day at  any rate, 
there is no open-water route from the Snnaga to the Cameroons in this direction. 
The shores of the lake are clothed with thick forest, abounding in elephant@, wild 
pigs, antelopes, etc., while the ~urface is frequented ~ i t h  an unusual variety of 
water-birds. The geological formation appeared to be gneiss with a covering of 
laterite. Among recent journeys in tho interior of the country, that by the 
Imperial governor to the Yaunde station and upper Sanagrr deserves mention. An 
account of it appears in the Deutscheo Kolonialblatt for June 15 last. The river 
was struck in the neighbourhood of the Nachtigal falls, and some advance towarda 
the opening up of the route hence t o  southern Adamawa was made by the defeat of 
the powerful slave-raiding chief Ngiln. A colony of Hausas settled at  his town 
was, a t  their own request, brought to the Cameroons, where they were mttled 
in a village of their own. The governor was anxious to explore the still unknown 
country further east, hut waa obliged to leave the task to' Lieut. von Carnap, who 
was placed in chnrge of the Yauude station. This o5cer is already known for the 
part he took in Dr. Griioer's expedition in the Togo Hinterland. 

The Uchungwe l o u n t a i n r ,  German Eart Africa-A short description 
of the Uchungwe mountains, situaled in Uhehe, to the east of the lesser Ruaha 
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river, in given by Herr von Bruchhawen, in the Deutsches Kolonialblatt for October 
1, chiefly from the point of view of their suitability for colonization. The writer 
divides the country surrounding and including the mountains, which forms tho 
part of Uhehe most suitable for settlement, into three zones, vie. (1) That of the 
grassy treeless plains, with a latsrite soil and little humus; (2) that of transition 
between the gram and the bush; (3) the bush zone with a luxuriant vegetation. 
Both of these last have an excellent soil; the summits of the hills are chiefly 
cultivated by the natives, but good alluvial soil is also present in the valleys. The 
hills are unusurtlly well watered, tho numerous ravines and valleys all possessing 
springs and streams of excellent clear water. The climate is temperate and bracing, 
and fever is little to be feared. The rainy season proper laste from November to 
May, but rain falls in the hills throughout the year. The grass-lands are pre- 
eminently suited for cattle-rearing, and herds have already been succeesfully sent 
down to the coast. With steamers on the Rufiji above and below the Pangani 
falls, communication with the coast would be easy. 

Antidote to Afrioan Arrow-poison.-Major Ternan, who commsnded the 
British forces (luring the late fighting in Uganda, has now arrived in England, 
and during the course of an interview has described the successful urn of an 
injection of strychnine solution as an antidote to the native arrow-poison. It 
was tried by Dr. Macpherson during Major Ternan's operations againet the Kamash 
tribe on the hIau mountains, with the result that the wounded men so treated 
recovered in a couple of hours, whereas previously people wounded with the 
poieoned arrows had always died. Should this remedy prove genernlly succeesful, 
one of the chief risks of eavago warfare in Africa mill have been removed. 

The Jeasnp Expedition to the B o r t h  Paoiflc Co~t.-,~cie~ace (Ochber 8) 
contains a short account of the results of the work performed during the past season 
by the expedition despatched by Mr. M. K. Jessup for the investigation of the 
ethnology of the regions bordering on the North Pacific. The field chosen for 
work during the .present year was British Columbia, whither Dr. F. Boas, Mr. L. 
Farrand, and Mr. ZI. T. Smith proceeded in May last; Messrs. Teit aud Hunt 
joining the party later. The investigations included the examination of archeo- 
logical remains-which, though doting from periods preoeding the arrival of 
Europeans, mostly appeared capnble of reference to the immediate ancestors of the 
present inhabitants-the study of the traditions and languages of the Bella Kula 
and other Indian tribes, and of the physical types of the tribes of British Columbia 
generally. One hundred casts were obtained, representing four distinct types. 

The Geology of the Bermuda 1alands.-The Bermudas are still vexed 
by discussions amongst geologibts as to their structure. The latest contributor to 
the subject is Mr. Ralph S. Tarr, who publishes a p a p r  in the American Geologist, 
reviewing a number of the older arguments in the light of some original observa- 
tions. The history of the Bermudan, Mr. Tarr conclndes, is somewhat as follows: 
A base rock was a t  first formed by the waves on the flat volcanic summit by the 
pounding up of shell fragments on the beach ; the shell sand was then consolidated 
into a denaa limestone, eroded in the air, and finally attacked by the waves. This 
stage would involve elevation and auhsequent depression. Next follows the partial 
covering of this base rock by beach deposits of pebbles and shells: this must have 
occurred in comparatively recent times, so far & appeara from foeeils. Then came 
an uplift, during which land-shells lived on the beach depoeits; but these were 
soon covered by blown send, and through this sand accumulation the outlino of 
the Bermuda hills was perfected. Thia acticn occurred when the land wae certaiuly 



40 or 60 feet higher than it k a t  present, The last stage has been one of depres- 
sion, which bas caused muoh land to dissppcar and made the outline of t h e  ups 
very irregular. Tho land h m  now been carried down very nearly to what i t  was 
when the beach wan formed and before the nand-dunea were built, and the present 
excavation of sea-caves and other appearances show that the land is now under- 
going little or no change of level. Mr. Tam diecussen the denudation' of the base 
rock, acd the unconformity between it and tbe overlying strat4 with some care, 
and is of opinion that the history of the Bermudan is more complex than haa been 
suppoeed, extending back into Pleistocene or even Tertiary times. 

A m m i o m  Expedition to Patagonia-The expedition despetched to Pata- 
g o b  from Princeton University in February, 1896, returned in August Isst, 
having been successful in adding considerably to our knowledge, h t h  of the geolog~ 
and geography of the regions traversed (Scimu, October 8). The expedition landed 
a t  Port Gallegon on the east coast of Southern Patagonie, and its field of operations 
included both the coast region from Sandy point, in the Straits of Magellan, to 
Port Desire; the little-known interior lake region about the headwatem of t h e  
Santa Crus river; and a quite unknown region of the Cordilleras furtber north. 
Many new glaciers and streams were dincovered here. Botanical and geologid 
colleotionil and observations were also made in Tierra del Fuego and neighbooring 
islands. 

AUBTBALIUIA AHD POLYIEBIA. 

Suooerrrful Boring at Funaht i -The  renewed attsnlpt made thin year by 
Prof. David, of Sydney, to carry out a deep boring in the atoll of Funafuti han met 
with complete success. Telegrams from Sydney early in October announced that 
a depth of 643 feet bad then been obtained, and that tbe base of the coral rock had 
not yet been reached. I t  will be remembered that the object of the boring k to 
throw light on the vexed question of the origin of coral iisanda, and the result 
supplies a striking confirmation of Darwin's theory that suoh island6 occur chiefly 
in  are= of subsidence. 

POLAB BEOIOEB. 

Norwegian AndrQ Search Expedition.--Owing to a report brought to 
Norway by shipwrecked lurilors that cries of distress had been heard by them when 
off the Dammands isles, on the west coast of Spitshergen, the Norwegian Govern- 
ment promptly decided on the despatch of an expedition to investigate the truth of 
the matter. The s.8. V i c t h  was a t  once chartered and equipped, and started for 
Spitsbergen on November 5, the arctic explorer, Paul Bjorvig, accompsnying the 
expedition. The story of the Norwegian eailord, as telegraphed by the German 
vice-colmul in Vatdo, is as follows: On September 22 and 23 they were passing 
the Dammand isles at the mouth of Ice fjord, when they heard a cry for help, but 
the smallness of their boat and the high sea that was running made it impomible 
to do any thing. Afterwards they proceeded further up the fjlrd, where they were 
taken up by the Tromso sloop Malygen. Ou repassing the same spot the cry was 
again heard, but the Tromso captain was unwilling to search, believing i t  to be the 
cry of a bird. The Vardii fishermen declare that on September 23 a driving reddish- 
bmwn object, which they took for a capsized ship, rvee seen, a mile from land, 
about 8 miles north of Dammands isles, and it is suggested that this may have 
been AndrBda balloon. Experts are, however, of the opinion that neither thin nor 
the supposed cries of distrek can have been in any wiy connected with AndrtWs 
expedition. The expedition returned to Tromsii on November 20 without success, the 
examination of the coast of Spitsbergen having revealed no trace of the balloon or 
of the erplorcrs. 
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Bwediah P o l a r  Expedition determined on-The ~ersistent efforta of Dr. 
Nathorst to obtain the deuptch of a Swedish polar expedition have now been auc- 
ceesful, as sufficient fund, have been provided by the king and seven1 private 
persona to enable the idea t~ be carried out. Dr. Nathorst himeelf will be the 
leader of the expedition. The plena brought forward a year ago by Dr. Nathorst 
were briefly deeoribed in the January number of the Journal (vol. ix. p. 96), but 
it  has not yet been stated whether these wi l l  be adhered to. 

The Belgian hntsrotio Expedition-The Belyica, with the antarctic expe- 
dition under Commander de fferlache on b w J ,  arrived at  Rio de Jsneiro on October 
22. The explorere were thero joined by Dr. Cook, a former companion of Lieut. 
P w y .  Tbe ship was shortly to proceed to Punta Arenas, where the serioua work 
of the expedition may be mid to begin. hientific collections a3d obnervatione 
have, however, been made during the voyage out by the scientific st&. 

ern-. 
&tographid Beading for Tea~hena-Under the title of ' Hinte to Teachers 

a d  Student8 on the Choice of Geographical Bmke for Reference and Reeding, with 
L isb '  (Longmans), Dr. H. B Mill, the Society's librarian, htu compiled 

a little volume which ought to be of the greatest aervice in geographical education, 
U n l e ~  a teacber goes beyond hir claw text-book, hie teacbing in not likely to bear 
mu& fruit. Few teachere have the necessary time OK knowledge to diecover for 
tbellleelvee the best boob to consult on any particular subject. So hr tugeogmphy 
is concerned, Dr. Mill htu done dl that moet students and teachers are likely to 
require. There are two introductory chapters on the Principles of Geography and 
on the Teaching of Geography, accompanied by a list of books on Moth& of 
Teaching Geography. Tbii is followed by short chapters on the Choice of Text- 
books, on Atl-en and Mema of lllnstration, and on Works of Reference on Gro- 
paphy, with lie& Then come chapterr on Jl~thematical Geography, Physical 
Geography, BieGeography, an3 Anthropopopphy, followed by sections on the 
variow d i v i a i o ~  of the globe, each containing a select list of b k d .  The con- 
cluding section ia on General Travel and Biography. The hiita given an, all 
the result of extensive experience on the part of the author, while the mlection 
of  book^ recommended has evidently been d u l l y  considered. Thorn inwr-ted 
in the improvement of geographical education will be grateful to Dr. Mill for the 
aervice he haa rendered. 

PortPgueae Celebration of the Diroovery of the lea-route to India- 
We h e  received a copy of the programme, drawn up in accordance with a minig.- 
twial decree of April 2 lest, for the national celebration in Portugal of Vasm & 
&a's voyage to India. The main faturea of the celebration will be those dready 
aketched in the praliiinary programme (Jmmad, vole viii p. 303), but the darns 
now bed for the public rejoicings are the 17th to the 20.h of May, 1898. ~t day- 
break on the 17th, all the Portuguese fort re at^^ and w a r - v d s  will fly the natioml 
flog and usher in the fativities by a salvo of one hundred guns; the thankepjving 
servim in the oathedrals and chumhes will alee be held a t  the mme time. bong 
the wed items of the commemoration will be an exhibition, on the site of which 
a permanent "maritime and fluvid aquarium" will be built, and a grand naval 
review, in which both foreign government8 and the principal steamship cornpadies 
and conmercial tusociatiolu throughout the world will be wked to take part. The 
headquarters of the Central Executive Committee, and the place of meeting of the 
scientific congresses, etc., are at  the new bui:dings of the Lisbon ffeogmphicrl 
Society. The pmident of the committee is Captain F. J. Ferreira do Arnud, and 
the secrebriea are Senhord L. Cordeiro and E. de Varconcellos. 



Death of A. von X0jsb~ic8.- he announcement in our last number of the 
death of E. von Mojsisovics is due to an error on the part of the correspondent by 
whom the notice was sent to us. That geologist is, we are glad to nay, still living 
and engaged in active work as Vice-Director of the Imperial Geological College in  
Vienna. The deceased is his brother, the geologist August Mojsisovice von 
Mojsv~ir, who held the poets of Military Direotor of the Crown Prince Establishment, 
Custodian of the Styrian State Museum, and Professor of Zoology a t  the Technical 
High School a t  Grate. 

Hew Geographical loo ie ty  at Boothampton-By the exertions of Mr. 
T. O. Rooper and others, a new geographical society has been set on foot a t  
Southampton, the growing commercial importance of which port renders such a 
society particularly desirable as a means of disseminating reliable information 
r e g ~ d i n g  the foreign countria with which this country has or might have trade 
relations. The new society will work in close harmony with the Chamber of 
Commerce, which, its promoters hope, will be able to supply i t  with much d u l  
information, which otherwise might be lout to the general public. While, however, 
the commercial aspects of geo,pphy mill receive particular attention, it  is hoped 
that the society will do good work also in the furtherance of geographical educa- 
tion, a subject in which Mr. Rooper is well qualified to guide the wny. I t  will 
eepecially aim at  assisting those &condary schools, whereany of the s&olars are 
pre~arine: for the Commercial Certificate of the Associated Chambere of Commerce. . -  - 
The formation of a library, especially devoted to the supply of inrormation re- 
specting the Britkh empire, and a collection of lantern slides and maps for loan, 
will also form items in its programme. The formal inauguration took place on 
November 16, on which date Sir C1:ments Markhsm went to Southampton to 
deliver an opening address. 

OBITUARY. 

Bir Eutherford Aloock, K.C.B., D.C.L. 

BY the death of Sir Rutherford Alcock, a t  the advanced age of eighty-eight yearn, 
yet another name has dippeared from tho now scanty list of former Presidents of 
the Royal Gesgraphical Society, which thus l o s s  one who, during the long period 
of service on its Council, contributed in no small degree, by his valued advice and 
co-operation, to the furtherance of the objects for which the Society is oonstituted. 
I t  was only quite recently that Sir Rutherford had been compelled to live in retire- 
ment, and had been unable actively to participate in ita affairs; but while his 
health.prmitted, there were few members whose interest in ite proceedings was 
more constantly maintained. 

Born in  1809, Rutherford Alcook wss trained for the medical profession a t  King'a 
Cohege, London, and gained hie first experience of service abroad as surgeon in the 
Britih forces employed in Spain and Portugal during the stormy times of the 
Carlist and Miguelite wars, receiving medals and other decorations from the Spanieh 
and Portuguese Governments in recognition of his servicee in the field. On the 
disbandment of the Spanish Legion, to which he had been attached as Deputy 
Inspector-General of Hospitals, he became commissioner for the adjustment of the 
claims of the British troops on the Governments in whom support they had fought 

In  1844 Mr. Alcock was transferred to the East, which was dedtined to be the 
rcene of the labours with which his name is principally associated. In  that year he 
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received the appointment of Consul a t  Fn-chau,one of the ports then lately thrown 
open to foreigfi commerce by the treaty of Nan-king. After two years* service 
there, he was appointed to the same post at the still more important port of Shanghai. 
Here he resained eight gears, the latter of which fell within the troubloue times 
of the Taeping rebellion. A eefious rising took place at  Shanghai in 1853, and the 
European settlement was for some time in coneiderable danger. The energy dis- 
played by Mr. Alcock, however, helped much towards the organization of an efficiest 
defence, and, though the Chinese city fell into the hands of the rebels, no attack 
was made on the foreign quarter. During his service a t  Shanghai, he was instru- 
mental both in founding the excellent municipal government of the foreign settle- 
ment, and also in establishing the commission for the collection of duee on foreign 
trade, which afterwards became known far and wide as the Imperial MaritimeCustoms. 
In  1854 be was traosferred to Canton, where di5culties had already arisen between 
Sii John Bowrir~g and the Chinese o5cials with regard to the opening of the city 
to Europeans, and where the evente soon afterwards occurred which led to the 
second foreign war. In this, however, Mr. Alcock had no part, as he had return4 
home on lGve before the outbreak of hostilities, being succeeded in the Canton 
Consulate by Mr., afterwards Sir Harry, Parkea 

This clmed Mr. Almk's first period ,of service in China, for in 1858, Lord 
Elgin haviog concluded a treaty of intercourse with the Empire of Japan, he was 
selected a8 the fir& Britieh minister to that country. I n  this capacity perhapa his 
most important public services were performed, for Japan was in an unsettled 
state, and both tact and finnneaa were neded for the suwessful maintenance of 
British influence in the country. The bulk of the people were opposed to foreign 
intercourse, and the Government itself was anxiow to draw back from the course 
of concession it  had already entered upon. Murderous attacks on foreigners were 
frequent, and on a t  least two occasions an armed mob attacked the British Legation 
itself. The minister, however, was firm in his determination to maintain the treaties, 
and to let no outrage on British subjects go unpunished. I t  WM in this epirit that 
he more than once took severe measures of retaliation against the perpetrators of 
such outragee, a course which laid him open to much criticism at  home, though he 
was able ultimately to diearm it, and to secure the general approbation of his 
countrymen for his services. In  1862 he was made a K.O.B. 

Apart from hi political services, Sir Rutherford Alcock did much to extend our 
knowledge both of the country and people of Japan, and may bemid to have led the 
way in the modern exploration of that empire. In  the Society's Journal he has left 
valunble records of journeys in the interior of the country, made a t  a t i e  when 
that interior was still almost a term incognita I n  the volume for 1861 he deeoribed 
one such journey, which included an aecent of the great mountain Fueiyama and a 
vidit to the sulphur baths of Atami; and in the following volume we have the 
account of a journey from Nagaeaki to Yeddo, with a description of the great com- 
mercial city of O m h  Both of these papers contain many details on the nature1 
features of the country, the conditions of life in it, the prospects of trade, and <so 
forth. In  hie book entitled ' The Capital of the Tycoon,' published in 1863, Sir 
Rutherford entered more fully into these subjeote, and showed clearly the sort of 
di5cultiee to be faced in opening up intercourse with the Japanese people. In  1858 
he publi~hed a work on ' Art and Art Industries in Japan,' a subject in which he 
took a great interest. . I t  was entirely through his exertiom that Japanese arts and 
industries were represented at  the International Exhibition of 1862,in which he was 
unable to induce either the Japaneee Government or people to take part. 

I n  1865 S I ~  Rutherford was appointed British Minister a t  Peking, where hie 
career was less eventful than i t  had besn in Japan. He waa for the most pait 



sogaged in nno&ntatiom mrk in the direction of improving the pition d 
E n r o p ~ s  in China He endeavoured to place the commercial relations of G n r t  
Britain with that country on a firmer baais by tho n w t k t i o n  of a new wnventioo, 
bnt though such a coovention was drawn np, the opposition of British merchants 
to mme of its prorisiom led to its being withdrawn. 

In  1871 Sir Ratherford retired on s pension, .ad bok up h h  residence in 

BIB BUTaEBCORD ALCOC'9, K.C.B., D.C L. 

London, where, however, he cootinued to take a deep intereet in the &aim of the 
Esst, many articles from his pen appearing in reviews and newspapam on 
subjects connected with it. I n  particular, he contributed the concluding chapter to 
the jonrnals of Augustus Margary, who h t  joined the consular service while Si 
Ratherford wm miniater a t  Peking, and whose csreer he had followed throughout 
with much interest. I n  1876 he beaune President of the Royal G e o p p h i a l  
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Society, of whioh he had been a Fellow since 1862, and during hi two yeam' tenure 
of the office, as also subsequently aa Vice-President, he gave the Society the 
benefit of his wide experience, frequently taking part in the discussions on papers 
read a t  the evening meetings. He was also Chairman of the African Exploration 
Fnnd, and thos took part in the labours which resulted in the despatch of Mr. Keith 
Johnston and Mr. Joeeph Thomson to East Africa, and, by bringing the latter into 
notioe, had snch important reaulta in the direction of the opening up of that part of 
the continent. Another important service rendered by him to the British enterprise 
abroad wre that whioh he performed M h t  chain- of the British North Borneo 
Company, in the formation of whioh he had taken much interest. He remained on 
the Council of our Society until May, 1893. 
8i Bntberford Aloock was twice married. His first w i t d a u g h t e r  of Mr. 

Oharles Bacon, of London--died during hie consulate st Shanghai, and he s u b  
quently, in 1862, d d  the widow of Mr. Lowder, formerly chaplain a t  Shanghai. 

Dr. Don Aptin dspiara. 

The recently formed Bolivian Qmgmphical Society h~ to lsment the loan of 
ita diitinguiebed President, Dr. Dan Agustin Aepiazu, who died on Mamh 18 kt. 
I n  Bolivia a scholar, one who desirea b acquire more than superficial knowledge, 
labours under almost insuperable difficultiea3, and must poneem great energy and 
perseverance, M well as talent. With a fertire imagination and remarkable power 
of application, young Aspimu very soon magtared all that could be taught in the 
university of his native country, and devoted himself b the study of sciences un- 
known in Bolivia Except when oocaaionally occupying official poste, he devoted 
hie whole time to study during fifty years. He alw t r a v e d  the wildest parb of 
the Andm to take observations and make scientifio investigations. Born in 1827, 
Dr. Bapiaau was one of the founders of the " Ateneo de Bolivarn when he waa a 
young man only twenty-three yeare of age, and before many years he WM Minister of 
Instruction and Ohancellor ofthe University of 8an Andrea, frequently representing 
the city of La Pac in congress. He wrote a course of physics (1852), a paper on 
the theory of earthquakes (1868), a work of considerable merit entitled Cono- 
cimiento del Tiempow (1880), almost amounting to a nautioal almanac ; and einix 
1889 various papers by Dr. Aspiau have been communicated to the Geographical 
Society of La Pw. The moat important of them are hie memoirs on the plateaus of 
the Ander, on methods of determining longitude, and on the boundary-line between 
the Bolivian province of Caupolican and Peru. He left behind him some very w f u l  
papere on astronomical geography, with solutions of problem, which have been 
printed. Mr. Aspiaau wan a man of whom his country may well be proud, and h b  
loss will be much felt by the mambers of the La Pw Geographical Society, to 
whom, however, he has set an excellent =ample. 

No. TI.-DECEMBER, 1897.1 



EWOPP 
A.m. W a r .  

Die himheten Teile der Seealpen and der Lignriwhen Alpen in phyniographischer 
Beziehnng. Yon Dr. Fritz Xader. Leipzig : G. Fock, 1897. Size 94 x q, 
pp. 286. lllwtrationr. 

Auntria-Meteorology, BrajIsch. 
VGstnik K d l  b 6  Spolehmti NNbuk. Tiida m a t h o e m a t i o k ~ p ~ o d o ~ d ~ k ~  
1897. IV. Piispivek B. powini nefometrickjch p o m i j ~  zemi hemynsko-dets- 
kfch. PodNbv6 Dr. Joeaf Fmjlach. v Pram, 1897. Size 10 x 61, pp. 24. 
Diagrams. Preeentad by ih Author. 
On the cloudineee of the north-weetern mountain district of the Au~t r im monarohy. 

Europe-LithW Qh 71 (1897) : 381-384. Tetmer. 
Dm litauinche Spdgebie t .  Yon Dr. F. Tetzner. WiUL Map. 
On the Lithuanian-rpegking dietriot. of Prusain and Buaeia. 

Xrance and Q m n y .  Birohd. 
P. Literary and PhGoroplb. 8. Liverpool 60 (1896) : 235-262. I 

Yedieval Towns in France and Germany : their Origin and Municipal Develop- 
ment. By Jamee Birchall. With Map. 
On the economio reasons for the growth of free towns in medieval Europe. 

Frrsoe--Ardhhr. Mh. 8. Spd&ogie 1 (10) (1897) : 1-40. IL.ymoad. 
Les Bivibree muterraines de la Dragonnibre et de Midroi (Ardbche). Par M. le 
Dr. Paul Haymond. With Plan8 and lllwtratiom. 

Frrmoe-Capbraton. Rev. Maritime 184 (1897) : 509-541. Q8b- 
L'ancien port do Capbreton. Par M. J.-B. Gabarrn. 
A history of the port of Capbreton, intimately assooiated with the geographicel 

problem of the former mouth of the Adour and its relation to the remarkable submarine 
cailou known as the Capbreton Deep. The quostion of cresting a harbour of refuge 
at Cspbreton is also discussed. The paper, which is written by the cur6 of Capbretoll, 
is throughout of remarkable interest. 
X~W-Nomiand J. C. Rd. 186 (1897) : 380-382. Bigot. 

Sur lee d6p6ta pl6istocbnea et actuels du littoral de la baese Normandie. Noto 
de Bf. A. Bigot. 
On the character and movements of the northern ooaet of France. 

France-Prwenoe. A travers le llionds (Tour du Nonde) 3 (1897): 193-19G. Porchor. 
La Gainte-Baume et Saint-Maximin. Par Jacquee Poroher. With lllwlrafionr. 

GEOGRAPHICAL LITERATURE OF THE MONTH. 
Addition, to the Library. 

By HUGH ROBERT MILL, D.So., *orJon, EG.8. 

THI following ebbreviatiom of noanr and the lrdjeotiven derived from them am 
employed to indiaste the mwae of artialen from other publicetiom. GleopphLal 
D P ~ ( H  pn, in eaoh oaw written in full :- 

A. = A d e m y ,  Aoademie, Akademie. 
Ann. = Annele, Annalas, Annalen. 
B. = Bulletin, Bollettino, Boletim. 
Oom. = Oommerae. Oommeroial 
0. Bd. = Compter Bend- 
Erdk. = Erdknnde. 
(3. = Oeogre h Qeogmphie, (hogm5~ 
Gm. = ~ e e e L E l a f t  
L = M t n t e ,  Inatitation. 
J. = Jonmd. 
16. = Mitteiungen. 

8. = Booiety, Sooi6t4, SeleLeb. 
Sitrb. = Sitmngrberioht 
T. = Tran~otionn. 
V. = Verein. 
Verh. = Verhandlnngen. 
W. = WineenBOhBy and aampoundr. 
Z. = Zeibsohriff 

On acoonnt of the unbi ity of the words &m, quarto, eta, the eise of  book^ in 
the list below in denoted the length and breadth of the m r  in inahw to the 
neareet half-inch. The size of the Journal in 10 x 64. 
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&many. Aur aZkm WeUteibn 88 (1897): 601-606,639450,671-684. Detmer. 
hndeoLaftaformen des nordweetliohen Dentschlandg Von Dr. W. Detmer. 

--Bile1 Laker Psbmnuannr M. 48 (1897) : 149-153 Ealbbu.  
Tiefen- and Temperatnrverhlltnii der Eifel-maare. Von Dr. Wilhelm Halbfaan. 
Witb Mop. 
A note on this paper wan given in the Oatober Journal (an&, p. 436). 

Qerm.np--gieL Bohriften Naturw. V. 8chZemig-Holatein 11 (1897) : 187-194. Weber. 
Die Temperatumhwankungen in Kiel. Von Professor Dr. L. Wcber. 

eeI'nWly-Kb1 Bay. Bchaok. 
Schriften Natuno. V. Schlenaig-Hohtcin 11 (1897) : 143-156. 

lhgnetisahe Beobachtungen an der Kieler Folirde und Uernfdrder  Bncht, 
i iberhgen auf l895,5. Von A. Shiick. 

hmuny-Meteorolo@y. h o l d .  
Berioht iiber die Tbiitigkeit den Kiiniglioh Preuesischen Yeteorologieohen Imti- 
tnts in Jnhre 1896. Von Wilhelm von Bezold. Direktor. Berlin. 1897. Sire 
10 x ti), pp. SO. 

lbmsny-Y eteorolog~. - 
Veroffentlichungen den KGniglioh Prenminohen Metaornlogisohen Instituta. He- 
rausgugeben durch deesan Dlrektor Wilhelm vou h l d .  Ergobnisse der Beo- 
boohiunnen an den Stationen 11. und 111. Ordnung im Jahre 1893 zugleich 
Deutechea Yeteorologinchea Jahrbuch fur 1893. 1893. Heft 111. Berlin: A. 
asher & Co., 1897. Bize 1% x 104, pp. xvi. and 99-291 [192]. Map. 

~ ~ y ~ y .  - 
Kalender und Statbtisohes Jahrbnch fiir daa Kiinigreich Sachaen nebst Marktver- 
xeichnisoen frir Saoboen and die Naahbarrtsaten auf das Jahr 1898. Dreaden: 
0. Heiurioh, 1897. Size 8 x 54, pp. 88, x., and 222. 

Qraeoe. Philippron 
Thesealien und Epirun. Reisen und Forschungen im niirdlichen Orieohenland. 
Von Dr. Alfred Phil~ppaun. Hersusgegeben von der Gesellschaft fiir Erdkmde 
zu Berlin. Berlin : W. H. Kiuhl, 1897. Size Sf x 6f. pp. I. and 422. Mapr and 
Phrcs. Prenntsd by the Qcselhchaft fGr Etdkunde, Berlin. 
T h k  will be further noticed. 

Orme. Bergcwmt. 
Qreeae in the Nineteenth Century. A Reoord of Hellenic Emancipation and 
Progm: 1821-1897. By LewL Sergeant. London: T. Fisher Unwin, 1897. 
klize 9) x 6, pp. x. nnd 400. Map and lUwtrationr. Price 10s. 6d. Ptsssntsd by 
tha Publisher. 
"This volume," nays the prefatory dote, "is neither a h W r y  altogether nor ex- 

olndively a plea, but it mmbinee the features of both. I t  is also an  aocretion, for i t  
inolndea ar  much aa seemed to be worth repeating of a volume on 'New Or-,' 
publiiherl in 1878 and republished in 1879." The book is illustrated, and contam a 
clear large-wale map of Greeoe. 
Itsly-Venetim. Riu. G. Ilclliaua 4 (1897) : 449-453. Bertolini. 

I finmi di reaorgiva in releziooe idle lagune ed a1 territorio veneto. Noh  del Prof. 
G. L. Bertolini. 

Ilo-y-Botmy. G. Tidrkrifl 14 (1897) : 7686. =.ng~ 
Fra Smaarejrer i Norge. Ved a n d .  mcig. Joilathnn Lange. 

On the plant-life of Norway as observed in summer exoursions. 
EurrikBotany. G b h  78 (1897) : 197-200. Xr8ure. 

Vegetationsakizze Nittelrusslands. Botaiiieche Notizen von der Reise znm inter- 
nationalen medicinisohe~i Kougresr in Mowkau. August, 1897. Von Dr. Ernst 
H. L. h u e .  

ASIA. 
Arabia- Hbtoriod. Borri. 

O. B. Rossi. L'Iemen, avanti il profeta. Estratto dnllo Ranrgna Na+iollclle di 
Firenze fi~so. del 16 Luglio 1897. Firenze, 1897. Size 9 x 6, pp. 14. Prucnted 
by rb dsclhor. 
On Yomen before the Mohammedan era, an deduced' from iwcriptionn recently 

discovered. 
2 x 2  
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~mbi8-x- GWW rn (1~97) : 87-10. ~ ~ n o k  
Ein Aufenthalt in Yakalla (Siidarebien). Von Leo Hirsch. With RlurtmNou. 

aemtral Aria. Rev. F r a n p i e  88 (1 897) : 598-602. B o b o r m  
Ade Centrale : L'exploration Boboroveki. With Map. 

Central Ada-Pamirr. Verh. Bee. Erdk. Berlin 84 (1897) : 328-339. 0 1 u ~  
Herr Premier-Lieutenant 0. Oluffeen : Ueber die dgnisohe Pamir-Expedition im 
Jahr 1896. With Map. 

Central A&-Pamirr. B. T i d M f t 1 4  (1897) : 51-76. Olufnn. 
Den daneke Pamir-Expedition. Ved Premier-lejtnant i Hmren 0. Olufneu. Wi& 
Map. 
Thii expedition hm been referred to in the Journal for November (a&, p. 536). 

Chiaa-Bailw8yr 0 8 4 ~ .  IIIrntr. Orient SS (1897) : 61-72. 
Die Eieenbahnfrage in China. Von Hermenn Feigl. 

FsigL 

Clhina-Himtorid. Broenewldt. 
Bijd. Taul-, Land- en Volkenk. Ned.-Indii; 4  (1898) : 1-598. 

De Nederlandere in Ohina. Door W. P. Qroeneveldt. 
This in the 5mt part nf a aeries of reoorde of the early Dutoh trade to Chins, and 

deals with the tratRo to China and the P d o r e a  between 1601 and 1624. 
Ohba-Y.n~hari.. C. Rd. 184 (1897) : 1402-1404. Vbn~koe. 

Bur lea dsnltats d'obaervations rndt4orolngiquee faitee en Mandnhourie et dens lea 
p a p  limitrophee. Note de M. Michel Venukoff. 

<mtnsre Empire-Tibet. J. United 8eraics I. India S6 (1897) : 177-198. Wellby. 
From Leh to Peking ncrom Tibet. By Captain M. 8. Wellby. Wilk Map. 

India-Amm. - 
Beport on the River-bnme Trade of A m m  for the Quarter .ending the Slat of 
December, 1896. Size 134 x 9, pp. 44. 

India--brram.. fmh@n 
Annual Sanitary Report of thePmrinoeof A w m  for the year 1896. By Sur~eon- 
Colonel A. Stephen, M.B. Shillong, 1897. Bize IS x 84, pp. '44, xlviii., and 6. 
Map. 

India-Anam. Ton Culture. -- 
Report on Tea Culture in h a m  for 1896. Shillong, 1897. Size 1% x e, pp. 6 
and.iv. Illnp. 
The output of tea in the province of Aesam for 1896 wse 109 million lbe., an i n m e  

of ten per oent. over the previoua year. 
In&-BengaL Mirrr. Ccrtholiqw 89 (1897) : 368,380,391,403,418,429,439. O m .  

Lee premiere habitants dn Bengale on lee Aborighea du Chota-Nagpore, de 
l'Oriesa et  dee Santal-Pergannse. Par le B. P. de Qrym. W i g  Illurtrationr. 

India-Burmr. Rewhnd. 
A Practical Hand-book of the Language of the Laie as spoken bv the H h  lrud 
other allied tribes of the Chin Hills (oommonly the Baungshh Dialeot). By 

. Surgeon-Major A. Q. E. Newland. Rangt.on, 1897. Size 94 x 6, pp. 688. Pre- 
sented by the Author. 

India-Burmese War. Indion Antiquary % (1897) : 40-47. -- 
An Unpublished Document relating to the Firat Burmese War. Prefaoe by Lied.- 
&lone1 H. C. Temple. 
The document in question w w  a manuscript bound up with a copy of Wilson's 

LIDocuments of tbe Burmese War, 1827," which belonged to Colonel Hoptinson, who 
took part in the campnign, and was presumably written by him. 
India-Hindu Crutomr. Revinn. 

P. Literary and Philosopb. 8. Liaerpool 60 (1896): 263-291. 
Hindu Domeetio and Religious Cuetoma. By J. Erneet Nevinq X.B. 

India-Mahb8r. Imp. and A A t k  Quortcrly Rev. (3) 4  (1897) : 288-300. Fawwtt. 
The Yoplas of Makbar. By F. Fewcett. With llludration. 

India-Mergui Archipelago. Indian Antiquary 86 (1897) : 85-91,119-126. Temple. 
Extrscte from OfBrial Doouments relating lo the Belunga of the Mergui Archi- 
pulego. By R. U. Temple. 
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Indo-Chh. B.8.Q. y E.tadOtica Rep. Mczieana ( 4 )  8 (1895): 407-413. Bevllliod. 
Viaje de Sa'igon 6 Bangkok, atraverando el Cambodge y el Siam. Dieourso . . . 
por Mr. John T. Bevilliod. Tradncoi6n del soaio Carl- Roumagnea 

m c  A. 

A f r h  I m  a d  Ariatic Quarterly Rso. (3) 4 (1897): 312324. C u t .  
Afrioa in 1897. !ky Bobert Needbam C ~ a t ,  LL.D. 

A preeentation of the dark side of African exploration. 
~ a + X a t I v w .  Kdonialss Jahzb. 10 (1897) : 120-133. Xaohtigal. 

Die Eingeborenen Afrikas, die Kolouial-Begierung und die Mission. Von Mimione- 
prediger A. Naohtigal. 

bnthropology-0.m~. Colin. 
Manoala, the National h m e  of Africa By Stewart Cn1in.-Annual Beport of the 
Boardof Regents of the Smithsonian Inntitution . . . for the year ending June 30, 
1894. Report of the U.S. National Mumam, pp. 595-607. Washington, 1896. 
Size 9) x 6. Il lurtdioM. P r e r d  l y  ths SrntUrbcmaan Iditution. 

Brit- &nth Afrior &oUwh C?. Mag. 18 (1897) : 505-514. Mol ls .  
The Eoonomio Value of Rhodesia. By F. C. Selow. With Zap. 

This paper woe read to Section E, Geography, of the British Aaeociation at the 
Toronlo meeting, a fact wllich, by inadvertence, is not mentioned when re roduoing it. 
The paper is illustrated by an excellent hypsometrical map of the region iescribed. 
( k P L t n l  Afrior Blaikie. 

O e n t d  Africa ainoe the Death of Livin tone. By the Rev. W. Qarden Blaikie, 
n.o., eta. Fmm the Nmlh Amsrimn %aisw, Beptember, 1897. Pp. 318-332. 
PrsMntsd by tAe Author. 

00 o State. Chapam. 
Zbert Cbapanx. Le Congo, historique, diplomatique, phyaiqne, politiqae, dmuo- 
miqne, humanitaire, and oulonial. Ouvrage contensnt une rande oarte en quaire 
fedles, ti& en coaleurs, 6 cartes, cmquis et plane, intema?& d m  le texb, 163 
portraits, types d'indigbnea, vuee, etc. Bmxeller : C. Bozez, 1894. Size 11 x 74, 
pp. s. and 888. Priw 158. 

Oango State. B.S.R. Bdge C?. !dl (1897): 193-200. Leolmq. 
Le Congo doit @tre notre J a t a  Par Jules Leclereq. 

'JoWO Bb? Olabur 72 (1897) : 117-121. Thonner. 
Daa Geblet des Mongaldasses iu Centralafrika(Eongoataat). Nach eigeuen Bor- 
rmhangen von Frme Thonner. With IZZwtrdionr. 
On the country bordering the Mongala,one of the northern tributaries of the Congo, 

and ib people. 
Put Afrioa-Ebtori0.l. Benoit. 

B. Union ff. Nosd ds h Franes 17 (1896): 97-124,193-U4. 
IA C6te Orientale d'Afrique an-delb de la Mer Bouge, dans l'antiquite'. Par I. 
Franpois Benoit. Wafh M a p .  

Xgypt-Antlnoii. A Lrac~lr Is Monds, Tuur du M o d  (n.8.) 3 (1897) : 283-236. &yet. 
Lea Foaillen d ' h t i n d .  Par M. A. Qayet. With 1Uurkotwm. 

a t - - T h e  Sphinx. Siiitrb. K.P.A. W. BerZrlin (1897) : 752-760. Borokrdt. 
Ueber dm Alter des Sphinx bei Oiwh. Von Ludwig Borchardt. With Illustration. 

Equstorkl Afrioa. Porlde 
L'AM ue kqoatoriale. Climatologie, Nosologie, Hygihe. Par le Dr. A. Poakin. . 
~ n u e g e n :  800i6t.6 Belge de Librairie. 1897. Size 10 x 7, pp. X. and 476. Map. 
Prim 12 f r a w .  Prercnlad by the Publishers. 
The author has written largely on medical and olimatological subjeob, and having 

mrved en medical oficer to the Congo Railway Company, he has practically acquired 
experience of his subject. The book will be noticed along with other recent works on 
Airioa. 
Qerman South-Went Afr io r  Oldncs 7% (1897) : 190-192. Oluert. 

Beise liingn der Flusethaler dee siidwestliohen Groan-Namalandea. Von lferdinand 
Cfeeeert. 
Herr Qessert ia a settler in German South-Weat Africa. and in this paper he demribee 

a jonrngL made in Auguat, 1896, for the bpection of laud in the river valleys. 
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Xigar Cout Protootonto-Rain. =!-=. The Benin Mmescre. By Captain Alan Boisragon, one of the two nnrvivora 
London : Methuen B Co.. 1897. Size 8 x 54, pp. 190. Portrait and SkctcA-F. 
Price 3s. Ed. Prerented by the Publiehers. 
A thrill in^ narrative of the massacre of Britbh oficials by the King of Benin, told 

with remarkable modesty and free from any suspicion of exaggeration by one of the 
snrvivora. 

r Temtoriea. V.nd&ur. 
upe and Ilorin. By Lieut. Seymour Vandeleur. From the Qeographicd Jownd =% 

for October, 1897. Size 10 x 64, pp. 26. Mops, Planr, and IlIwlratiom. 
Rhlioo. Rev. fionpisa $22 (1897) : 584498. O'Zoux. 

L'Agriculture B la Re'union. Par U o n  O'Zoux. 

lPOBTX AYEBICA. 
Bering Sea-Boding. Thompmn. 

United States. No. 3 (1897). Report by Prof. D'Arcy Thompson on hi Mission 
to Behring Sea in 1896, dated March 4,1897. London : Eyre and Spottiiwoode, 
1897. Size 13) x 84, pp. 40. Diagram. Prim 6d. 

Canada. - 
British Aasociation for the Advancement of Science, Toronto Meeting, 1891. 
Handbook of Oanada. Published by the Publication Committee of the Local 
Executive, Toronto, 1897. Size 8 x 54, pp. viii. and 416. Naps and DMgranu. 
This handbook contains, in part i., chapters on the Physical Qeograph y and Qeology 

of Canada, by Dr. Q. M. Dawson; on the Climate, by Prof. Btupart; the Zoology, by 
Prof. Bamsay Wright ; and the Flora, by Prof. Macoun. Part ii. deale with the Histo 
and Administration of Canada; and part iii, with Emnomic Bawn- Trade, -5 
Population. There are excelleut ooloured geological, " mrface-features," olimato- 
logical, and political maps of the Dominion. 
Canadcowlogioal Burvey Beport. - 

Qeolopical Survey of Canada Q. M. Dawmn, O.H.Q., eta., Director. Annnnl Report 
(New Series), volume viii. Reports A, D. J, L, B, 8. 1895. Ottawa, 1897. H i m  
10 x 7. Naps and Platee. Yreadid by the Survey. 

Canada-New Brunawict B. .iVat. Hist. 8 .  New Brudck 15 (1897): 6582. Dod. 
Tidal Phenomena of the St. John River a t  low summer level. By A. Wilmer 
Duff, M.A. With Dicrgrom. 
An important contribution to tidal observationu. 

0-North-Weat Territory, Klondyh. Nouticol Mag. 66 (1897) : 762-766. Small. 
Waterways to Klondyke. By H. B. Small. 

Canada-North-Went Temtory, Klondyke. W d r .  
Fortniglrtly Rev. 1 (1897) : 464-470. 

The Clondyke Gold Fields. By Mark 8. Wade, H.D. Willr Map. 
Xenko. J. Geology 5 (1897) : 466-478. 

The Eruptive Bocks of Yexica By Oliver C. Farrington. 
Furinstan. 

Xexioo and Central Amerioa. B. American C?. 8 . 8 8  (1897) : 160-167. Uttlehalaa. 
Recent Foreign Surveys under the direction of the U.S. Hydrographic Ofioe. By 
Q. W. Littlehales. 
Describes the snrvey of the west coast of Mexico, and of the bay of Honduraa 

Xedoo-Altitudes. ~eult and Lank. 
B.S.G. y &tudistiua Rep. Mexicana ( 4 )  8 (1894-95): 2 0 7 4 5 .  

Tabla de alturss t o m a h  de la obra Estudioa oomplementarios para la Qeologfa y 
Paleontologia de la Republicn Mexicana. Por Dr. J. Felix y Dr. H. Lenk. Obra 
traducida por Ingeniero Isidoro Epstein. 
A table of altitudes with authorities, arranged alphabetically in provincer. 

M e x i o o Q ~ ~ t ~ l s  Boundary Qwtion. Bormaa 
B. AmmMcan f3.S. 9.8 (1897) : 123-159. 

Settlement of the Mexico-Guatemala Boundary Question. By the Mexican 
Minister at  Washington. 
This paper is not only of geographical value, but full of human interest, bein in 

large part an account of incidents in the life of the author, and affording innkht f n b  
the diplomatic methods of the Latin-American republics. 
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Xexioo-Ialandn. B.8.0. y E~tudirtieo Rep. M&M ( 4 )  8 (1895): 336-357. Bqju 
El &ahipi&ago del Norte. Ap6ndice a1 diotamen de la Oomieidn respeotire, y 
Eatudio juridiao por el d o  Lic. D. Ieidro Bojae. 

Xdco-Popoastepetl and Ixtaoaihustl. Parrington. 
Field Columbii Mnaeum. Publication 1% Geological Seriee. Vol. i. No. 2. 
Observations on Popocatepetl and Ixtacoihuatl, with a Beview of the Geographic 
and Geologio Featurea of the Youn&. By Oliver C. Farringtan, PE.D. Chioago, 
1897. 0ize 10 x 64, pp. 67-120. Map and lUcutrctioRI. 

Xadao-Popoolrtm Appdoahia 8 (1897) : 221-224.'. D o u g h  
An Ascent of PopocatepeU By A. E. Douglaaa. With IUwldMu. 

Xexioo-Yucatan. B.S.G. y Entadbtb  Rep. M e z i c a ~  8 (1891) : 19-20. X e n a ~ ~ .  
La aosta oriental de Yucatan. Rodolfo YenCder. 

Xsxic~-Y~o~rtm. f3lobw 72 (1897) : 200-206,219-2'23. -- 
Neuere Forsohungen in Chichen-Itza. With Pbn and IUttdmtjOM. 

Amason Valley. J. School 0. 1 (1897) : 193-200. De Kslb. 
The Valley of the Amazon end its Development. By Courtenay De Kalb. 

Argentine .nd Chile Bio biren. Iteffon 
Informe preliminar aobre la espedicion eqloradora del no Aiaen (Diciembre 1896- 
Abril 1897) presentado a1 ee3or Ministro de Belacionen Eateriores, Culto i 
Coloniesoioe Por Dr. Juan Steffm. Santiago de Chile, 1897. Size 10 x 7, pp. a8. 

Bepublio. An. Mwdo N d n d  Buau~ Air@ 6 (1896-971 : 333-347. 
~ o t -  geol&+ian aobre la Sierra de la Tinta Por el 1ngenier; Eduardo A ~ U U ~ .  
With Map. 

Argentine Bapoblic. An. Mweo National Busnor A i m  6 (1896-97) : 25-32. V h t h  
Chnunhcionea geol6gicaa y mineres de lw provinoiae de Balta y Jnjuy. Por el 
h t o r  Juan Valentin. With P&M. 

Argentine Bepublic-henor A r m .  - 
b u a i r e  Statistique de la ville de BuenobAyres. VIW Ann&-1896. Budncw- 
A p s ,  1897. Size 1@ x 7f, pp. xoii. and 620. 

hl ivia-hder  BZoh 72 (1897): 25-31. Xorbaoh. 
Sbifziige in den bolivianiachen Anden. Von Ingenieur E. Yabaoh. 11. With 
~ w k a t i o n r .  

Bolivia and Peru. Armenti.. 
OIcina Naoional de Inmigraoi6n, Eetadiitioa y F'mpoganda Qeogr6fioa. Limitea 
de Bolivia cnn el P d  por la parte de Caupolioen. Por el P. FT. Nicoh  Armentia 
Le Paz, 1897. Size 8 x 6, pp. iv., 176, and 64. 

h.dL Papatdn. 
Fiihrer fGr den Anewsnderer nach Brmilien. Von A. Papetein. Berlin: 
Deutncher Kolonimlverlag (0. Yeineoke) (1897). Size 74 x 5, pp. 84. Hap. 
Prics 1 mark. Prannted by tics Publwhcr. 

A wide for emigrant0 to B r d  prepared by the Bra%ilian cor ndent of the 
Dm&& Kohidzditung. It  mnaieta of a mnciee damlption o x &  an6 ib 
remurces, with special hints and warningn for aettlem in Southern B r d ,  end a 
tranroript of the German emigration law. 
huil-dnuMnr Qmd. 

Prof. Dott. Vinoenm Oroeei. Nel paeee delle Amazsoni Boma, 1897. Sirre 74 
x 5, pp. 130. Map. P r d  by ihs Author. 

B~msil-People.. ffZobw 7s (1897) : 133-139. Vierhndt. 
Die Indienerntiimme Brwiliene nnd die nllgemeinen Fragen der Anthmpolo~~k 
Bine Beeprech~mg von A. Vierhndt. With Pkab. 
Befera largely to Ehrenreioh'e ' AnthmpoIogirohe Studien Uber die Urbewohner 

Breeiliena.' 
Braxil-Trinidad. h. Ttirn. I. G. Bid .  Bahio 4 (1897) : lM. - 

A Ilha da Trindade (A Porae OlEcial). 
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, Britirh h h d b i d .  - 
British Quiana. Report of tbe Counoil of the Institute of Mina and Foreeta, on 
the Gold and Forest Induntries of British Gniana, for the year ending June 30. 
1897. Demerara, 1897. Size 13 x 8, pp. 12. 
The output of gold in British Quiana for 1896-97 was 128,@3 onnoen, ahowing a 

slight increane on the previone year, but still below the average for 1892-96. 

Britirh We& Indiem. nrnehri 11 (1897) : 64-72. M v .  
Tnbaooo and Cotton Cultivation in the Britieh West India Colonies. By William 
H. Burnley. 

CenM Amsrioa-c.nrlr. whitdv. 
The Diplomeoy of the United Stater in regard to Central Ameriosn 0aual.a. By 
Jam= Unatavns Whiteley. From the North AmerMcln &&w, bptember, 1897. 
Pp. 364378. 

A U l T B U I A  AND PACUIC ISLAHD8. 

A01traluta-Exploration Deutrdb Rundrchou 0 . 1 9  (1897) : 44-65. Orofhth. 
Forteohritte der geographhen Foreohnngen und Beimn im Jabre 1896. L 
Anatralien and die BIideee. Von Henry Uretfrath. 

Auatralia-Dimovq. naodapulb 
Tmna. R.0.8. Aurtrdcuio ( Vicloricr) 14 (1897) : 20-28. 

Notea on " The Discovery of the Eastern Coast of New Holland " (Austrslia), by 
Csptain Cook. By A. C. ficdonald. With Portrait and Chart. 

Ellioo QrouHoology. H W .  
Auetraliau Muneum, Sydney. Memoir IIL The Atoll of Funafuti Ellice Group: 

Botan , Ethnology, and Qenerrd Strncture, baaed on oolleatiom mede L: %!"8tarla d edley. Part 3. 8ydney, 1897. Sire 10 x 6), pp. 163-226. 
Phta .  Prrrenbd by the Adralian Mwarcn. 

Nji-Xsteorology. Vaugban. 
F i j i  Meteorological Observetioh8 taken at Suva during 1896. By J. D. W. 
Vaughan. Suva, 1897. Size lSf x a, pp. 16. 
The mean temperature of the yeat wan 7g0, that uf January, February, March, and 

April (summer) eaoh 83", and of Jnly, August, September, and Oatober (winter), 
within a degree of 76". The aheolute minimum was 60° on July 20, the maximum 
M0 on April 5. Bain fell on 259 dayn, with a total of 79 inohes for the year, February, 
Ootober, and December being the wettedt months, June and Augurt the drieat. The 
wind wan east on 145 days, and north-east or south-east on 147. There was only one 
reoord of weet wind.. 
Hew Boinea Ann. Hydrogmphie M (1897) : 321-323. w- 

Hydrogra hinohe Beohachtungen wiihrend der Pundreiae 8.116.8. " Fake," Kom- 
mandant korv.-~a t. Krieg, im Sohutagebiet Nen-Odineee und den Bismarok- 
Amhipels und der L ine  von M atnpi naoh Sydney. Janw-Februar, 1897., 

Hew loath Wales. J. and P.B.S. New South W& 84 1896 (1897): 214-285. CIIlM. 
On the Oocnrrenoe of h i o n e  Stonee in New South Walee, and the Deposits in 
which they are found. By Rev. J. Milne Currsn. With Plabr. 

Aatwtio Inland#. Tow du Mends 8 (1897) : 367-408. Xeroii. 
Aux Terres de Kergnelen, Ples de St.-Paul et d'Amsterdam. Par Y. E. Me&. 
with ~ a p  and niurtratiom. 
A vinit to the inlands of the Southern ooean by a French man-of-war in 1892-93. 

lirotio Beology. Nature 66 (1897)! 301-303,351352. Orsgorl. 
Some Problems of Arctio Qeology. I. The Polar Banin; 11. Former Arctic 
Climotee. By Dr. J. W. Gregory. With Sketch-map#. 

Arotio-DL oiere. Ubot. 
Commission Internatinnale den Glaciers. Len variations de longneur den Qlaaiera 
dam lee R6gions Arctiques ot Bor6ales. Par M. Charles Rabot. Premi&re partie. 
Extrait den Archim dsr gcicnosr yhyn'qucs d naturella, t. iii. pp. 163 at 301. 
Geneve: H. Georg & Cie., 1897. 6ize 94 x 64, pp. 86. I'rerentrd by the Author. 
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Azetio-Ice-Ihita. Ann. Hydrographis 86 (1897) : 313-316. - 
Die Eiagrenze zwisohen Griinland-bland-Spitzbergen. With Diagram*. 
Three mapa are given, &owing the approximate boundaries of nee-ice in the North 

Alantio for the respective monthr of May, June, and July. 

AxatibXmren'r Expedition Petennonnr M. 48 (1897): 12E-132, 153-163. Bopre 
Die norweginchs Polnrexpedition, 1893-96. Von A. Supan. 
A detailed review of Dr. Nansen's took, including a cri~ioal oomparison of some 

pointn of Uerenoe  between the English and German editions. 

HATEBHATIOAL BEOOBAPEY. 
Ol~deg-Xeantms. 0. Bd. 186 (1897) : 199-203. Wolf. 

Le Gnomon de l'obnervatoire e t  lea anciennes Toisos; restitution de la Toine de 
Picard. Nute de M. C. Wolf. [Alm in Reu. Soidijipw 8 (1897) : 193-195.1 
The discovery of a manuscript of J. Casrini, written in 1682, llae enabled the 

hitherto nnkuoan error of the t o k  of Picerd to be determined. I t  proves to be 
h n t  one-thowandth part shorter than the toiw of Caeeini ; and thus the rneridionnl 
am-meaeuremente of Picard may a t  last be aocarately compared with modern resnlta. 

Phobgraphio Surveying. Borenmnnd. 
U n h u o h u n  n iiber die Anwendnng des Photogrammetriechen Verfahrem 
fiir ~ o ~ o ~ r a ~ % h e  Anfnahmen. Bericht an  dm eid nbsisclle Bpograpbhbe 
Bureau ron M. Posenrnund. Bern : Fritz Haller & 8.. 1896. Size 94 x 7, pp: 
42. Xllurtrationr. Prim b. Gd. 

Botdoal H a p .  Sodlid (3. Mug. 18 (1897) : 537-541. Eorbertnon. 
The Ma ping of Plant Armoiations. By Andrew J. Herberteon. Alm separate 
copy. l ize  10 x q, pp. [63. Prusnttd by the Author. 
A study of the oonditions on whicli botanical mnpping depende, and on the methods 

of overcoming the difacultiaa in thin kind of representation. 

Euth-Pillam. Iittler. 
Miinchener georphischt.  Studien. Herauagegeben vou Siegmund Qiinther. D n t h  
Stiick: Ueber ie geogra hieohe Verbreitung und Natur der Erdpyramiden. Von 
Dr. Christian Kittler. hiinchen: T. Ackermann, 1897. Size gf x 6, pp. 56. 
IUurlrdions. 
Thin will be referred to in a note. 

Q1.cisl Land-formr J. Osdogy 6 (1897) : 421-465. Taylor. 
Moraines of Beceeeion and their Signifioance in Glacial Theory. By Frank 
Bnreley Taylor. With Mapr. 

I d ~ .  B.8.B. Bdge (3.81 (1897): 5-22,113-132,201-217. De Windt. 
Beahe~hes  our la oonetitution den i lc  8. Par Dr. Jean de Windt. 

~ t s o r o l o g  y. Dnokru. 
Bmithtoniau Contributiom to Knowledge. 1034. Hodgkins Fund. Atmorpherio 
dotinometry and the Actinic Constitution of the Atmmpbere. By E. Duclaux. 
Washington: The Smithnonisn Inbtitution. 1896. Size 14 x 10. pp. 48. 

Xotwrology-Fi  Sifd. K.A. W. Wh. 105 (Abth. 11. a) (1896): 117-137. Porntor. 
Die sllgemeine LuMruckvertheilung und die Gradienten bei Fohn. Von J. M. 
Pernter. With Diagmmr. 
On the general oonditionr of atmospheric prmure  during Fohn winds, illustrated 

by the ieobam of Europe for several typical inntanwe. 

Xrteorology-Tempentrue. Anhenins. 
Bihang X. Swruka Vetem.-A. Handlingat 2% (1896) : 1-102. 

Ueber den Einfluss dea atmospb&rischeu Kohlenbiiuregeholts auf die Temperatur 
der Erdober8iiche. Von Svante Arrheniue. 

Ooeanogmphy-Current.. ScoUirh (3. Mag. 18 (1897) : 5152523. Davis. 
Winds and Ocean Currents. By Prof. W. M. Davie. 
This will be specially notioed. 
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Ooemography-Looh Pyna Mill 
Report on Physical Obsenations bearing on the Circulation of the Water in Looh 
Fyne in April and September, 1896. By Hugh Robert Mill, o.80. [Part iii 
Fifteenth Annual Report of the Fishery Roard for Scotland. Pp. 262-279.1 SiPe 
10 x 6). Pruented by the dutlm. 
The reanlts of this research are summarized in a note. 

Ooeaogmphy-North Atlantic. B.S.G. Con* Bordscruz 80 (1897) : 2732-86. Hantre~~. 
Atlantique nord ; venk murants et glacee en 1895-1896. Par A. Hautreux. 
With Chart. 

ARTBROPOOEO@BAPXY AXD HISTOBICAL BEOBBAPEY. 

bnoiemt Symbols. 
The Swastika, the earliest known Bymbol. and ita Migrationn; with Obsemationa 
on the Migration of Certain Indnatrien in Prehistorio Timer. By Th~mas~Wileon. 
-Amon1 Report of the Board of Regents of the Smitheonian Institution. . . for 
the year ending June 30. 1894. Report of the U.S. National Museum. Pp. 757- 
1011. Washington, 1896. Size x 6. Map and lLlwtratiow. 
A study of the sign of the croen in all lands and at  all periods from the prehietorio 

to the early Christian. 
htbropogeography. Scoltiah a. Mag. 18 (1897) : 475-487. Chi8hoh 

On the Relativity of Geographical Advantages. By G. Q. Chisholm, nL, etc. 

Colonhation. P. Literary and Philo~oph. 8. Liverpool 60 (1896) : 1-44. 19evb. I 

Systems of Calonizalion from Prehietoric Period0 and their Resulta. By J. Biirk- 
beck Nevins, ma. I 
This paper pmes in brief review the mcoemive colonizations of prehi i r ic  peo It*, 

Phcenicians, Greeks, and Romans, the Teutonic colonization of England, and mo$enI 1 
colonization by European natim. 

CO~mdroial Beognphy. Dcubehe Rundaohau G. SO (1897) : 33-34. - 
Begleitworte znr Colonial- und Weltverkehrakute. With Map. 
The map. on Mercator'r projeation 'with equatorial rcale of 1 : 85,000,000, ahoar the 

colonial poeeeasions of all European powers by different coloors, the most impo-t 
ocean-font?~ and telegraph cables, the great trans-continental railways, and the limib 
of navlgatlon on great rivers. 
Ehtd08l-Cabot. B.S.G. Ita2iana (3) 10 (1897) : 224-235, 270-287. 

I - 
Qiovanni Caboto. Quarto centenario dells scoperta del contineute Nord-Ameri- 
=no. With Pwtraif, Map, and lllwtration. 1 

HLtory of Oeoqaphy. 
P. Literary and Philomph. 8 .  Liverpool 60 (1896) : 313339. 

Philip 

The Enlargement of the Geographical Horizon, aa illustrated in the History of ~ 
Cartography, down to the end of the age of Dieaovery. By George Philip, Jnnr. 
A concise enmmary of the history of geographical exploration. 

Primitive k e L  y.#n. 
I 

Primitive Travel and Transportetion. By Otis Tufton Mason.-Annual 9 p r t  
of the Board of Regents of the Smithsonian Institution . . . for the year en mg 1 
June 30. 1894. Report of the U.8. National Museum. Pp. 237-593. Washington, 
1896. Size 9) x 6. Illurtrations. Prerented by the Smithrrmian Inatitrctiorr 
A remarkable aocount of the ap liances for facilitating travel and tranmpod 

employed by primitive races, illustrnteg 
I 

from specimens in the Smitheonian Xuitem. 
The snow-goggloa used by Eskimoa are amongst the most curiom. I 
Town-dtes. J. School a. 1 (1897) : 225-231. &lapla. 

Some Geographic Causes determining the Location of Cities. By Ellen 0. 
Semple. I 

BIOOEAPHY. 
Brune. Beninoaro. Hir. G. Italiana 4 (1897) : 443-448. 

I 

Di Qrazioso Benincasa e del sno Portolano (nna letters inedita). G. Bruzzo. 
An aooonnt of Benincasa and his nautical work (1435-45), oontained in a hitherto 

unpublished letter (dated 1770) from Bemadino Noja, vicar-general at Anconq to the 
Cardinal Stefano Borgia. 
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L Olbm Deulrchs Rundschau Q. 80 (1897) : 3640. wolkmdmwr. 
a i o m n i  Csboto. Znr Erinncrun an die EnMecknng Nord-Amerikas d u d  
deneslben im Sommer 1497. Von 8 r .  W. Wolkenhauer. With Portrait. 

aeltir. W. 
MIinchener geographinahe Studien. Herausgegeben von Siegmund Qiinther. 
Zweiten Stuck: Conrad Celtis in seinrn Beziehnngen zur Geographie. Von Dr. 
Theodor Geiger. Miinohen : T. Aokermsnn, 1896. Size 94 x 6, pp. 40. 
Conrad Celtia waa born near Wurrbnrg in 1459, and died in 1508. He wrote ~ l !  

the topography of Germany amongat other subjects. 

d'bnvills. Deufrche Rudclrau Q. 19 (1897) : 468-471. Wolksnhaner. 
J. B. Bonrgnignon d'hnvilla Von Dr. W. Wolkenhaner. With Porlroit. 

&ox. Pergaron. 
Captain Robert Knox : The Twenty Years' Captive in Ce lon, and Author of 'An 
Historical Relation of the bland Ceylon, in the East fndies' (London, 1681). 
Contributione towards a Biography. By Donald W. Fergnson. Colombo (Ceylon) 
and Croydon, 1896-97. Size 10 x 74, pp. 72. Prsrented by the Author. 
An interesting bio raphy of a merchant-adventurer of the seventeenth ce~lturjr, 

whom memory the autfor believes in not done jnatice to in the Dictionary of National 
Biography. 
Uegh.  Enme. 

Sir Walter Ralegh. Tbe Britinh Dominion of the West. By Martin A. S. Hame. 
(Builders of Greater Brihin. Edited by H. F. Wilson, x.A.) London : T. Fisher 
Onwin, 1897. Size 8 x 5). pp. xviii. and 432. Portsoit and Maps. Price 5a 
Prmnkd by tlis Publidrer. 
This in a notable biography from the geographical point of view, dealing aa it 

does with a great personality engaged in the first colonizing ventures of Entzland. 
The maps are mere sketches, and there is  no attempt to enrioh the text with facnimilea 
of contemporary documents, but the book is well printed and attractive : it should be 
valuable for reading in schools, combining as i t  doer geography and hirtory with 
biograpl~y. 
Thoman. Nautical Mog. 66 (1897) : 855-857. - 

The Editor's Albnm : Captain A. S. Thomeon, a.a, a.N.R. With Portrait. 

QBmxEAL. 
J ' ibwPpa~ of Qwgnphy. -- 

Bibliographic de 1896. 6" Bibliopraphie amue1le.-Annales de G6ographie. N a  
29--6" Annee. 15 Septembre 1897. Paria: A. Colin et  Cie. Size 10 x 64, 
DO. 288. - -  - 

This selected and annotated bibliography fully maintains the high charaoter of the 
earlier volnmee. In many casee the abetraota of the memoirs noted are so fall 
make i t  unnecessary for any exoept the speoialist student to refer to the originals. 

Brit* Empire. SWUM O. Hag. 13 (1897) : 400419. -- 
Notes on Exploration within British Territory during the laat Sixty Years. 
A sketoh of explorations carried out during the Queen's reign in Britieh territory. 

The summary in clansifled according to continents. 

Church Ylrdonary Society. - 
Proceedings of the Chnrah Missionary Sooiety for Afkioa and the East. Ninety- 
dghth  Year. 1896-97. London: Church Miesionarv House, 1897. Size 8) X 6. 
pp. Ixxx., 454, and (360). Map.  P m b d  by tha Churoh Mimhory Society. 

Ednoational-Xothodr. Seoltwh G. Mag. 13 (1897) : 523-530. D odlP 
School Geography in the United Statea By Prof. Biohard E Dodge. 
An excellent statement of the position of geography as a achool-eubjeot in the 

United States, with copious references to the literature of the subject 

Zdncmtid-lethodr.  - 
Edwation Departmcnt Special Reportn nn Educational Subjects, 1896-97. 
London : Eyre & Spottiswoode, 1897. Size 10 x 64. pp. iv. and 732. M a p  and 
I l l i i d i o n s .  Price 3s. 4d. Presented by the Education Dqmrtrtwnt. 
The geographicnl features of this volume will be referred to in a special note. 
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E d u ~ t i ~ n r l - T ~ . t b ~ ~ k .  M ~ a y .  

'L'he Natural Qeog~aphies. Natural Elementary Qeogmpby. By Jacques W. 
Redway. New York. etc., American Book Co. C1897). S h e  104 x Bf, pp. 144. 
Mapr a d  l l lw t ra l io~ .  Prslsntad by Uls Publisher:. 
In a circular accomp.nying this volume, high claims are made for originality and 

utility. I t  is really a ored~table example of an American text-book on the usnal plan; 
the qnarto size, excellent small-aoele illuetrationr iu the text, clear but somewhat crude 
aolonred maps, a h  printed in the text, and effective diagrammatio relief maps ale 
none of them new features. The neglect of oountries outside the United S t a h  is a h  
an established feature in American geograpbioal boohs. Canada is called s minor 
oountry of North America," and receives utterly inadequate notica even for the most 
elementary school. The style ie often ohildish, and the poiuta oeleated for notioe ue 
omanionally MriaL 

Qmgraphiocrl Progress. 6e4tlirh G. Mag. 18 (1897): 449-466. Peltie. 
Addreas to the Geographical Section of the British Amint ion.  noronto. 1897.1 
By J. Soott-Keltir, LLD. 

Qmgraphioal Year-book. w w e r .  
Qeographisches Jahrbuch. XX. Band, 1897 . . . herausgegebeu von Hermann 
Wagner. Errte Hiilfte. Qutha: Juatus Perthee, 1897. Size 9 x 6. pp. 248. 
Prim 7a. 6d. 
Thin issue contains Reporb on recent pmgreee in Terrestial Magnetism. by Prof. 

Karl Schering, of Darmstadt ; on the geognoetio structure of the Earth's surf-, 
Prof. Frauz 'l'oula, of Vienna ; on exploratione of Africa, Australia, and America, 
various writers; on the progress of Oceanogmphy, by Prof. Krummel, of E e l ;  slid 
on the literature of the History of Geography since the Middle Age8, by Prof. 
Bnge, of Dreaden. The second division completing the annual volume is announcod 
for early publication. 
Qm Colonid Literaturr. BIOM. 

Die Deutsche Kolonialliterator von 1884-1895. I f i t  eineln Anhang : Verzeichnk 
von Werken, die bioh auf kemdl'idische Kolonien beziehen und in der Bibliothelr 
der Deutechen Kolonialgesellschaft vorhanden sind. Herausgegeben von der 
Deutacl~en Kolonialgesellschaft bearbeitet von Maximilien Bmso. Berlin, 1897. 
Llize 9) x 64, pp. vi. and 158. Prsrcnted by the Deubohs Kolonialgerclkohuft. 
A claesifled oatnlogne which beard marks of oareful oompilation, and appeaa to be 

very complete. 
rirdoncrry Exploration. B.S.U. Lyon 14 (1897) : 417-453. M a r .  

Explorutions et  travanx giogrcrphiquea den Miasiounaires Catholiques en 1896. 
Par Di. Vale'rien Groffler. 
The exploring jourlleyn of Boman Catholio missionaries are here recounted for 

Ooeenis, America, Europe (Iceland), Africa, and Aeia. 

Xountains-Definition. Deutrche Rundrchau G. 10 (1897) : 347-356.406415. Xouhr. 
Was ist ein h b i r g e ?  Von Augast Neuber. 

X&~tiCrl Almmao OfBoe. Nautical Mag. 88 (1897) : 435-446. Lord 
The "Nautical Almanac" Offioe. By W. B. Lord. 
A popular description of the Nautical Almanac Oflice and the routine of i b  work. 

Xavigation Cooper. 
A New Theory of the Stability of S h i p  (with Diagrams). By Alfred J. Cooper. 
London : J. D. Potter, 1897. Size 10 x 61, pp. 30. Psiom L. 

north Akioa and Arabia. ~ o u i .  
Q. B. Rossi Nei paesi d'hlam in Barberia-in Egitto-il Pellegrino d'hlam- 
el Yemen. Impreeeioui e Bicordi Rocca 8. b i a n o ,  L. Oappelli, 1897. She 
9) x 64, pp. viii. and 240. Illwlratwru and Map. Prssmted by ths Author. 
Aowunt of a journey from Tunis into Tripoli, thenae to Egypt, followed by an 

eocoont of the pilgrimage to Mecca, and a vieit to Yemen. 
(Mental Litrrcrtarr. Xiillrr. 

The Sacred Books of ttie East, translated by various Oriental Baholara, and edited 
by F. Max Miiller. Vol. xxxviii. (pp. 508); vol xlii. (pp. lxxiv. aud 716); v01. 
xlv. (pp. xlii. and 456) ; vol. xlvi. (pp. x. and 500). Oxford : the Clarendou Preea, 
1895-97. Size 3 x 6. Pscsenled by the Secretary of Watejor India.  
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Odemtal gtudiw. lahlaghtweit. 
Die Berechnnng der Lehre. Eine Streit~nl~rift zur Brrichtigung der bnddhi- 
atisahen Chronologie rerfasst im Jahre 13:)l wn  Bnregemstibhadra. Ann den 
Tibetieahen Gberaetzt von Emil Bohlagintweit. Ann den Abhandlungen der k. 
bayer. Akademie dor Wies I. C1. xx. Bd. iii. Abth. 31 Linchen, 1896. Bize l l f  x 9, 
pp. 82. Prestn(sd by D. W. Frerirpeld, Eq. 

Paaido Ooern. -- 
Deutsche Seewsrte. Segelhandbnch fGr den Stiilen Oleln. Nit rinrm Atlaa 
von 31 Karten heraungegeben von der Direktion. H a m b u ~ :  ! I'rinrlerichwn 
& Co., 1897. Bize 11 x 8, pp. xii. and 916. Diagranu. I1rrsn..-. flu Dr. 
Nsumayer. 
Thin large volnme is the ontmme of the reseamhen of the German Nsval Observaio;. 

a t  Hamburg, and embodies the experienoe of the maatern of German merchant veseeb 
cruiain in the Pmifla Nearly half is a m5entifio treatiee on the physical geography 
of the f a o i ~ a  ocean, taking w o n t  of the oceanographioal and meteorologioal reseambu 
of all countries; the other half onainta of miling direotionr for the prinoipal routen 
frequented by merohant versels. 

NEW MAPS. 
By J. COLES, Map Uurcrtor, R.G.B. 

EVBOPE. 
Eql.nd nnd Wdsr. OrdnuIoe l u m y .  

P ~ ~ b b t i o n n  h e d  duce October 8,1897. 
I-imh--enera1 M a p  (revised) :- 

~ e m u ~  AND Wacm:--8, 14, 17, 24, 25, 37, 65, 340, 341, engraved in outline. 
18. each. 

B h h - O o u n t y  Mapa (revid)  :- 
~ G L A N D  AIPD WAW : - h p 8 h h ,  48 N.E., 'a~.. 49 N.E., 50 N.W., 51 N.E , a.m., 
54 N.w., 55 e.w., 56 8.w.. RE., 57 n.E., s.w., n.r., 58 N.w., a.w., s . ~ ,  59 RE., 60 
N.w., aw., 67 N w., N.E. Eertfordshire, 41 n.a, 45 a.w., 44 8.r. Yiddlenr, 2 RE., 
5 s.a, 6 8.w.. 7 N.L.. 9 RE., 14 N.E., B.L. 15 B.w., 19 N.E., 24 s.r., 25 N.w., 16 N.IL 
XTorthnmberhd, 77 N.W. Wiltahire, 76 N.w., 77 6.w. London, 6 N.E. 

S6-W-Wirb Maps (revised) : - 
ENGLAND AND W h ~ ~ s : - O h e ~ ,  IV. 3. 4, 6 : XXVIII. 12; XXIX. 2,9,10,15 ; 
XXXVI. 15; XXXVII. 5 1 3 ;  XLIV. 1, 5, 9. Durham, 111. 8, 12, 16; VI. 4; 
XLI. 12, 15; XLII. 10,15. 16; XLIII. 13.15; XLIV. 13, 15; XLV. 3; XLVI. 
6, n, 10, 11, 15, 16; XLVII. 3, 4, 5, 6, A, 9, 10, 11, 12 13,14, 15, 16; LII. 8: LIIL 
1, 2,3, 6. Eum 11. 15; 111. 6 ;  V. 12, 14, 15, 16; XII. 1.5, 6, 9, 13; XIX. 6, 9, . 
16: XXVI. 1; XXVIII. 3, 4, 7, 11, 15, 16; XXIX. 1. 2, 3, 5, 6, 9, 10, 11, 14; 
XXXL15,16; XXXVII. 1,3,4, 5. 6, 8. 9, 11. 12; XXXVIIL1,2.3,5,6,7,8, 
9, 10, 14. 15, 16; XL. 8, 11, 14; XIAVL 4, 12; XLVII. 5, 6, 7, 8, 9, 10, 11, 13; 
XLIX. 6, 10; LXXIII. 12, 16; LXXIV. 13; LXXVIII. 11; LXXXII. 2, 3 ;  
LXXXIII. 16. HMplhh, LXX. 13, 15, 16 ;  LXXI. 11: LXXVI. 9, 10; 
LXXXVILI. 2, 6, 8, 10. 12; LXXIX. 3, 4, 9, 11, 12; LXXX. 1,2,5,6,8,12; 
LXXXI. 5,6,7,8, 9.15.16. Kmt, 11. 11,14,15; 111. 10, 16: IIIA. 13; IX. 10; 
XI. 1, 5 ;  XXI. 4, 11; XXII. 1. 3 ;  XXXIII. 3, 4.5, 6, 7, 8, 9, 12, 16; XLII. 
7; XLIII. 1: LIV. 5,15,16; LIX. 6 ;  LXIV. 3, 5,10, 11, 12,14,15. Borthnm- 
herland, XXI. 10.11, 14,15,16: XXII. 9.13, 15; XXIV. 7;  XXV. 4,6,12,16; 
XXVI. 1.2.4,7,8, 9, 12, 14; XXVII. 1. 2, 3, 5, 6, 7. 8 ;  XXX. 14: XXXI.3, 
7. 10 ; XXXVIII. 8 ; XXXIX. 7;  XLVI. 4 ;  LXXXV[II. 9 ;  LXXXIX. 15 ; 
XCVII. 6. a m ,  VI. 12; XIV. 12 : XXXVI. 14; XLI. 9 ; XLII. 12 (XLIV. 
16,and XLV. 13). Surer, YIII. 1 ; XV. 13, 15; XXIV. 16: XXV. 1,9,10,12, 
13, 16: XXVI. 1, 2, 3, 6, 11, 12; XXXV. 16; XXXVI. 7, 13; XXXVIL 4 ;  
YLVIII. 2.3.4,6,7,8. 10, 12,16; XLIX. 13, 15, 16; L. 2,10,13, 15, 16; LL 1, 
4, 5. 10, 13, 16; LXII, 6. 3s. each. 

(E. Stanjord, Agent.) 
England and W d a  Butholomer. 

New Reduced Ordnance Snwey of North Northamberland. Scale 1 : 125,000 or 
2 stnt. miles to an inch. J. Bartholomew & Co.. Edinburgh, 1897. Prim 28. each, 
mounted on cloth. Pruerlcd by ths Publidera. 
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Qrouw. Philip. 
Philip's Special Ma of Greece, illustrating the Greco-Turkiih War, and the 
Oretan Question, witg of the sent of war (nu an enlarged d e ) ,  the 
Balkan peninsula, and:r: M"$terranean sea. 8cale 1 : 1,330,580 a 21 eb t .  
miles to an inch. By Q. Philip & Son, London, 1897. Prim la. each. Pnrentsd 
tg tha Publirher. 

mbtorloal Owgraphy. Poola 
Historical Atlas of Modern Europe from the Decline of the Bomen Empire; oom- 

riniug also maps of parts of Asia and of the New World, conneoted with European history. Edited by Reginald Lsne Poole, &I., PH.D. Lecturer in Diplomatic 
in the Univereity of Oxford. Part x i i i  Oxford: The Clarendon Preen; London. 
Edinburgh and Glasgow : Henry Frowde, %.A. ; Edinburgh : W. &A. K. Johnnton. 
1897. Price S1.6d. P r m n b d  by UM Chrendon Preda. 
Part xiii. contaius : No. 5, Europe a t  the time of Otto the Great. 9G2, by the editor; 

No. 35, Germany under the House of Hohenstaufe~i, 1138-1254, by the editor; No. 70. 
The House of Savoy in Italy, by Mien K. Dorothea Ewart. Ench of the m a p  in w m -  
p i e d  by explanatory letterpmm by the authors. 
Bwitxerknd. Bavsnrtsin. 

Karte der Ychweizer Alpen. Gezeichnet vou Hans Ravenatein. Scale 1 : 253,440 
or 4 stat. milea to an inch. 2 sheets. L. Bavenstein, Frankfurt, 1897. Priae 6 
marks. 
This may be regarded ee a wmpanion map to Ravenatein's Karte der Oetalpen," 

the wale and style of work being precisely similar. I t  is  orogri~pllically wlonred in 
fourteen shades, a t  intervals of 250 metres. In  addition to the above, i t  shows all means 
of wmmunioation. and ia an exoellent general map for the use of tourints and othera 

AlIA. 
Indian Oovenunent Iurveyr. Surveyor-Wnenl's 0500, (klautt& 

Indian Atlae, 4 miles to an inch. Sheete: No. 68, dietrictn Etah, Farukhabad, 
Meinpuri, Etawah, Cawnpore, etc. ; No. 80, pnrts of districts Madura, Tanjore, and 
Bamnad (Matlrae Presidency), end Tondiman(Native State); No. 112, parte of 
districts Darbllanga, Mumffarpur, Pntna, Gnya, Hazaribagh. Monghyr, Bhagalpnr, 
Sonthal Parganas, Dinnjpur, l a l d a ,  Mumhidabad, and Purnea (Beugal) ; No. 113, 
parte of districts Birbhum, Burdwau, Bhagalpur, etc. (Benpl). Quartcr-Sheete : 
3 s.E., part of district Karachi (Sind) and of Cutoh State (Bombay Presidency) ; 
3 N.w., part of district L(;araohi (Sind) ; 13 N.w., p a r l  of districte Okhamandal, 
Haler, and Barda (Kathiawar, Bombay Presidency); 22 s.w., parb of Knthiawar. 
Jhalavad, and dietriot Ahmedabad (Bombay Preaidency); 2 N.E, pa rb  of districb 
Karachi and Hyderabsd (Sind, Bombay Presidency); la s . ~ . ,  parte of districts 
Shikarpur and Upper Sind frontier (Bind, Bombay Presidency); 22 s.E., 
districts Ahmedabad. Broach, K a i r ,  and Panch Mahals of Jbalawad (Kat!::El 
and the Native States of Bamda, Cambay, Mahi Kanta, and Rewa Kanta (Bombny 
Presidency) ; 27a s . ~ ,  part of Beltishen or Little Tibet ; 36 s.w., p r t s  of districts 
Panch Mehals and Kaira, and Native States of Baroda, etc. (Bombay Preeidency), 
Indore, Jhabua, Rajpur Ali, and Jobat (Central India Aget~oy) ; 51 N.E., parta of 
Native States of Gwalior (Central India Agency), Kerowlee, and Dholpur (Bajpu- 
tans Agenoy); 51 s.w., parb of Native States of Gwnlior (Centrnl Indln Agenoy), 
Booudee, Tonk, Jeypore, Kotah, and Jhallowar (Kajputaua Agency); 53 N.B.. 

' 

parts of Gwalior (Bindhia) and Bhopal Native Statea; 69 N.e., park of dintriots 
Hemirpur, Fatch ur, Unao. Jalaun. Banda, Etawuh, Cawnpore. and Rae Bareli; 
78 s.w., parts of gistriot6 Salem, North Arcot, and South Atwt  (Mndrae Presi- 
dency), and of Kolar (Mysore) ; 126 n.w., parts of diatrirts Dacoa, Mymensingh, 
Tippera, Sylhtat, and Hlll Tippera; 127 N.E., parta of districts Noakhali. Chittagong, 
nod South Lushai Hi lb  (Benpl) ; 130 N.E., p r t s  of districts Sibeagar end N a p  
Hills, and of Nnga tribes (Aasam); 131 B.w., portions of districts Cnchar and 
North Lushai Hills, and of Manipur Native State (Assam).-Railway Map of 
India, railwnys brought up to March 31, 1897, 1 inch to 48 miles, 4 sheets.- 
India, showing railways, corrected up to March 31, 1897. Sheet No. 29 of 
Gujaret (2nd edit.), parts of the Kaira and Panch blahals districts. of the Gbik- 
wbr's territory, arid uf the Hewa K6nthn States, 1 inch to a mile, Season 1876- 
77.-Bori~hny Survey, 1 inch to a mile. No. 209, par,% of tlistr,ct Rntnayiri and 
Savantvudi Stake, Srnson 1893-94; No. 246, district North K:+narn. .Season 1893--94 ; 
No. 337, Ioarra or d~strit,to Dhnrwar (Bombay). Shi~r~ogn, and Chitnldruog (Mysore), 
Sesaona 1802-88 und 1893-94 ; No. 391, district Mymensingll, portions of 'l'ipprn 



NEW MAPS. 659 

.nd Sylhet (Ancum), Beaeons 1855-56 and 1860-62.-Madras Survey, 1 inch to 8 
mile. No. 24 (2nd edit.), pute of districts C)hiioga and ahitaldroog (Mysore) 
and Dharwar(Bombay), h n s  1882-88 and 1893-94.-Lower Burma Survey, 1 
inoh to a mile. No. 184, ditricte Hennade snd BPcleein. Seaaons 1882-85.-Up r 
Burma Survey, 1 inch to a mile. No. 126, district Minba, S-n 1891-92.-1nEr 
Biverain Survey, 1 inch to a mile. Nos. 33.18 and 55, 34, 35. 36 (ekeletons), 
district Karachi, Seamu 1894-95: No. 51 (ekeleton), districtn Karachi and Hyder- 
sbad, Seaam 1894-95.-Dietriot Mnrahidabsd, Lower Provinoss, Bengal, 4 miles to 
an inch, with oorrections b February, 1897.-Dietrict Qarhwal, Stmaone 1864-69 and 
1852-75,l inch to 2milea-Pnnjab, 80 milea to an inch, ndditionr to 1896.-Chota 
Nagpur Division, 1 inch to 8 milea, 1897.-The North-Weetern Provinose and 
Oudh, 16 milea to an inch, 1897.-Dbtriot Ourdaspnr, Punjab, 1 inch to 8 milee, 
1897.-Dietriot Chanda, 1 inoh to 16 milea, Central Provinoes, 1897.-District 
Beiwalpindi, Punjab, 1 inch to 8 milea, 1897.-Dietriot Qnjranwda, Punjab, 1 inoh 
to 8 rmlee. 1897.-Dietriot Darbhanga, Bengal, 1 inoh to 8 milen.-District Jal- 
psipi,  Bengal, 1 inoh to 8 milen, 1890.-Dietrict Rangpnr, Bengd, 1 inch to 8 
milea, 1891.-Dietriot Saugor, Central Provinces, 1897.-Dietrict Jhnng, Pnnjab, 
1 inch to 8 milen, 1897 . -Mct  Lohardnga, Bengal, 16 milee to an inch, 1894.- 
Dintriot Wardhn, Central Provinoes, 8 miles to an in&, 1897.-Dietrict Saran. 
Bengel, 8 milea to an inoh, 1891.-Dietriot of Ilbandla, 1 inoh to 8 miles, 1897.- 
Dintriot Sonthal Pergsnss, Bengal, 10 miles to an inch, 1891.-North-Eeet 
Frontier. 4 milea to an inch, country round Myilkyiana (Upper Burma), parts of 
beets No. 23 N.W. and N.E.-Map of Waziratan, 4 miles to en inoh, 1897.-Ba'am 
and adjacent aountrier, 4 mila to an inoh, 1897.-Calcntta and r-nding 
oountry (2nd edit.), 1 mile to an inoh, 1897.-Index to the Standard Sheeta of the 
(3entral Provinoeq with additions and correotions to 1897.-Index to the Standard 
Sheeta of Bombay Preeidency, with additione and correctione up to 1897.-Index to 
the Standard Sheeta of Central India and Rajpntanu, sheeta 1 and $ with sddi- 
tionr and correctione up to 1897.--Conventional e i p  to be d on topographioal 
map8 with addition0 and mrrectione to 1897. P1.srsntsd by H, dl. Secrstosy of Stata 
jw India, through lha India oqiicd. 

Mnnohrvir. Soukn Yiniatry of Pinrsas. 
Bassian Map of Msnchnria. Scale 1 : 3,360,000 or 53.1 etat. miles to an inch. 
Bumian IKinietry of Finanoe, St. Petemburg, 1897. 
Thin map shows the varioue propoeed routee for the extension of the TrawSiberian 

railway towards the mnthern portion of Manchuria. The lettering ie in Rueeian 
oharacter. 

north-West Aontier of India. Philip. 
Philip's Large-We Idap of the North-Western Frontier, with a map ahowing the 
Overland Routen to India, and a Military Map of the Indian Empire. Scale 
1 : 4,000,000 or 63 rtat. milea to an inoh. 0. Philip & Son, London, 1897: Pt+x 18. 
sod,. Prerentcd by the P d u h e r .  

Perdr  Itahl. 
Qeologieohe-Karte dea niirdlichen Persien. Nach Originalaufnahmen ton A. F. 
Btahl. k l e  1 : 840,000 or 14.7 stat. milee to an inoh. Pstsnnannr aeog~phiwhe 
Mittsilungen, Erg&nzungsheft, N a  122, Blstt 1, 2,3,4. Qotha: Justus Yertheq 
1897. Prsrcnkui by the Yubliaher. 

A.FBXOk 
Afrioa. Itanford. 

Large-de  map of the Nile from Dongola to Khertum, and of the Desert Boute 
from Snakin to Berber. Scale 1 : 1,140,480 or 18 stat. milea to an inch. By E. 
Stanford. Stanford'r Geographioal Esteblinhment, London, 1897. Pr& by 
iha Yubiiaher. 

Algeri.. Bervios C+hgraphiqne de I'ArmLe, Paris. 
Carte d'ugerie. 80810 1 : 50,000 or 0.78 etat. mile to an inch. Sheets: 109, Sidi 
Yodjour; 111, Sonagni. Dread, heliograv6 et publib par le Servioe gbgraphique 
de l'Arm&, Peria Pries l'5Ufr. sad  aheat. 

W P t .  Philip. 
Phllip'e New Map of the Nile Valley and the Approechee to Khartnm. Scale 
1 : 6,677,056 'or 89.6 stat. miles to an inch. 0. Philip & Son, London, 1897. 
I'rica Is. each. Yrcmtsd the Pullirhcr. 
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reJpt. B a r t h o l ~ .  
Bartholonew's Tourist's Map of Egypt end the Lower Nile. Saale 1 : 1,000,000 
or 156 stat. miles to an inoh. J. Bartholomew & Oo., Edinburgh, 1897. P r b  3s. 
mch, mounted on dolh. Prwented by the Publiden. 

TrrnnuL E ~ t c b .  
A Geological Map of the Sonthern Tranevaal. By F. H. Hatoh. PE.D.. r.a.a 
Soale 1 : 240.000 or 5-75 rtat. milee to an inoh. 1897. Edward Stanford, London. 
Predented by tho Publirher. 
Thin map is geologically colonred, and M furnished with copious explanatory notes 

of referenoe. 

Tmmvul. Hatch. 
Map of the Tranrraal, nhowio the phyaical featurea and politioal divisions. By 
F. & Hatch, PI3.D.. r.o.6.  cafe 1 : 1,570,000 or 24.7 stat. milss to an inoh. 1897. 
Edward Stanford, London. Premed by the P u b l i b .  

W u t  A f r i ~ .  Bpicq. 
Carte de la Bonole du Niger dm& par le Lientenant Spioq, de l'intanterie de 
marine ayant pour base la Carte de M. le Qonvernenr Binger et  les travaux r h n b  
dn Capituine Marohand compl6ffi et mite L jonr. Scale 1 : 1,500,000 or 23.5 stat. 
milea to an inoh. Servicj Q6ographiqne des Colonies. Paris, 1897. Maieon 
Andrivean-Goujon. Henry Ehdre. Editeur-Qtbpphe. 
This map inolndes d l  the oonntry between the Niger and the W& Cocret, and is 

based on the moat recent mrveya The routes followed b numerow explorem, am well 
as those reported by the natives, are shown. The bondriee up to the d a b  of pub- 
lication are olearly defined, bnt in some csees they already require revinon. A t  the 
greaent time, owing to disputes as to what nation certain portiom of the t e m t o q  
elong, thL oannot fail to be an intererting map. 

AHEBICA. 
hiti& north Amrrio;.. Btanford. 

Stnnford's Bbp showing the poeition of the Ynkon goldfields. &ale 1 : 5,094.144 
or 80.4 stat. miles to an inch. E. Stanford, London, 1897. PreunM Us Pub 
li$hiw. 

P m .  Viellsroba 
Mnpn del Peru. A. F. J. M. Viellerobe. Scale 1 : 2,908,224 or 45.9 stat miles to 
an inoh. Lima, 1896. 
This map, which has been published nuder the authority of the Qovernment, will 

be useful for purposes of general reference. A11 railways and lines of submarine 
telegraph cables are laid down, and the relative irnprtanoe of towns is shown by 
symbols. 

Baluohiatan. Bremner. 
Six photographs of Quettn and snrroonding wuntry. Taken from the fort, by 
F. Bremner. Enq. Prstsnted bg B. P. Tale, h'q. 
These photogrnphs, whioh have been taken by Mr. F. Bremner, show views of 

Qnetta and the acenery in itu vicinity. Four of them form a conneoted wries of viem 
I~loking towards the east, the remaining two are oonsecntive pictnrea looking towad 
tlie west. The spot from whioh they were taken is a wmmnnding'poeition in the fort, 
trod the time of year was the earl part of the winter. 

The photqraphs are remarkally good .poimen@, and convey a very clear idea d 
the station and it8 enviroument. 

H L I t  would greatly add to the d u e  of tbe oolleotion of Phote 
graph. whioh h~ been ontablbhed in the n p  Room, if all the pel low^ 
of the Sooiety who hnw, taken photamsph. dnrlng their t r r rmb,  would 
forward ooph of them to the Xcrp Onrsfar, by whom they W I X I  k 
noknowledged. Bhould the donor hnva pumhaed the ph0-M it 
will be wefhl for cbfbmnoe if the namn of the photographer and hlr 
addma u e  glvm 
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a 
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Nubie, 551 t 
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.a 
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Mon voyage en Abyainie, par S.Kyrilloe 

Macaire, 551 t 
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456 + 

Coneular Reports on, 440 
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in, von L. Bernhard, 229 t ; Landen- 
aufnahme von, von Maeroker, 229 t 

Dentech Siidwestafrika. WiseenechsCt- 

~conca~;a ,  Mr. E. A. Fitzgerald's Espe- ' 
dition to, 97,469,567 

Addreas to Her Majesty the Queen from I 
the R.G.S., 91, 206 : President's Open- ! 
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1 hical Section of the British Association, 

y J. Soott Keltie, 656 t 
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Tem ratura della euperfloie del Mare 
~ E a t i c o ,  del Dr. b Oavazzi, 554 t 

Aem-physical Observatory, Equipment of 
nn, by McAdie. 233 t . . 

A h-snhtan- 
k u t h e m  Borderlands of, by Cupbin 

McMahon, 227 t 
Afriaa(n)-- 

Aoolimatization in, 315 
Africa in,1897, by R. N. Cuet, 649t 
Afriqne Equatoriale, par Dr. A. Poekin, 

649 t 

ceeei'ohe-~ebiet; den, ton Dr. Hart- 
mmn, 229 t 
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dell' Africa, by 0. +nz, 228: 

E a t .  Herr Kaiser'e journey In, 540; 
cable interruptions on coast of, 274; 
German-Portuguese Boundary in, 637 

Eingeborenen Afrikas, von A. Naoh- 
tigal, 649 t 

Expeditions : M. Foa in Nyasa region, 
212; Dr. Eeeer on Lower Kunene, 
212 ; Dr. Pasnarge in Ngsmi region, 
212 ; French, varione, 213, 539 ; Ex- 
pe'ditione An laisee en Afriqne, by 
~ i e n t - ~ o ~ o n e f  ~ e ~ t a n s ,  120 t 

French explorations in, 213. 539 
Future of, Lecture by Dr. 0. Petere,228t 
~ e o g r a ~ h i d l  progress in, 314 
Geographi&l explo~tion in, progreen 

of, 566 
Geographische' ~rtebeetirnmun~en, von 

Dr. L. Ambronn, 121 t 
German @at, Herr Lieder'e 'onrney 

in, 326 ; Herr Bchillinge' and Lient. 
Werther'e journeys in, 327; Lieut. 
Engelhardt'e journey in, 328; map of, 
by Kiepert and Moisel, 847, 561 

German South-Wert, Dr. Esser'e ex- 
ploration of, 212 ; Flussthiilor des eiid- 
westlichen Grm-Namalandee, von F. 
Gessert, 649 t 

Hamitic Race in, Review of Bergi's 
book on, 178 

Literature, Recent. by E. Heawood, 152 
Mancda, the National aame of, by 8. 

Culin, 649 t 
Maps: Mnrangn und Itawa, Neue 

Reieerouten in, ton Dr. Hemenstein. 
561 ; Deutsch Oet-Afriko von Kiepert 
and Moiael, 347, 561 ; Shire High- 
lands, by 0. L. Beringer, 347 

Mbampa-Bai am Xysssa-Gee, Reiee von, 
von Herr Lieder, 121 t 

2 Y 

~nt ro~;o lo~ia  della Stirpe Camitica, by : 
Q. tjergi, 178,552 t I Arrow-poieon in, Antidote to, 639 I British Ccntral. Sir H. H. Johnston's I 
book on, 339 t ;  note on, 410; trade 1 
of, Mr. Sharp's report, 441 1 

Brituh South, Trigonometrioal Survey 
of, 441 

Central Africa since the Death of Liv- 
ingatone. b Rev. W. G. Blaikie, 649 t 

Central. M. %oe'e expedition in, 539 ; 
Review of his books, 177 

a t e  Orientale d'Afrique, par M. F. 
Benoit, 649 t 
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Africa(n)-aonlinucd. 
Mineion Tout&, RCultata gcbgrsphi- 

quee de la, 229 t 
New Africa, The, by A. Schule and A. 

Hammer, 175,229 t 
North-West, Documenta pour eervir h 

l'dtude du Nord-Oueet Afrioain. par 
A. Bernard, 552 t  

N y ~ e s  and Tanganyika Districts of, 
Physiographical Featnren, by J. 
Moore, 289 * 

Photographs of the Italian Poerieaeione 
(Eritrea), by Dr. Schweinfnrth, 348 

South, Nenee tiber Karl Mauchs F o m  
chungen in Sltdoetafrika, von Dr. 
Schlichter. 552 t ;  A Visit to, by 
Lieut. Levita. 552 t ;  E n  Afrique 
anstrale et  h Madageeoar, par H. 
Gindre, 552 t ;  Railways in. 328 ; 
Dr. Peasarge'e Expedition in, 212 

TJchun we Monntains in, Herr von 
Bruothansen on, 638 

West, boundary delimitation in, 237 ; 
Franco-German Boundary in, 635 

Agnano, Lagc, mineral springs, 434 
A uilar, Dr. R., on the discovery of the 

%fan= river, Peru, 443 
Aguirre, E., Nohe geol6gicas sobre la 

Sierra de la Tinta, 651 t 
Ahwaz-Bumjird road, Persia, 593,597 
Aide-memoire to a Camparison of Certain 

Geographical Distances, Captain Cleeve 

Albnrima or Chiriqui bay, 72 
Aloock, Sir Rutherford, Death of, 565 ; 

Obitnary of. 643 
Alexandria, climate of, 306 
Alneria- --- 

&~&&me-sod algbrien et  le Toust,:p 
Jean Hem 228 t 

M a p :  Carte de 1'Algdrie (Service 
ghgraphi ne de l'armb), 659 

Ageria and do- 
Uoonmenta pour serrir B l'btnde d u  

Nord-Ouest Africain. rn A. Bernard. 
552 t - - 

Zone frontibre de 1'AI rie e t  do Maroc, 
par M. Vidal de la Gache. 552 t 

~ l k a l l i a ,  altitude, etc., of, 393,397 
Allen, P. 8.. The Periyar Tunnel, 339 t 
Allum Pot, Yorkehire, 509 
Alps- 

Glaciers des. par Profs. Fore1 et D u  
Pasquier. 546 t 

Hocheten Teile der Seealpen, eta., von 
Dr. F. Mader, 646 t 

Hydrographie souterraine . . . du Ddvo- 
luy, par M. Martel, 225 t 

Amazon- 
Laying on thc, by A. Siemens, 

122 t. 542 - 
Navigabilit.4 de, par Bf. Cnrbajal, 341 t 
Nel pnese dclle Amazzoni, by I'rof. V. . - 

k s i ,  651 t 
epsof the, ctc., by C. De Kalb, 651 t 

YLO Aire river, source of. 535 America- Aiscn, Biver, Chili, Exploration of the, central brnerica, ~ i ~ l ~ ~ ~  of 
329 ; expedition esplordora del, por 
Dr. J. Steffen. 651 t  the United Statcs, by J. G. Whiteley, 

on, 334 - 
Aims and Practice of Teaching, by Fr. 

Spencer, 345 t 
Ainu Wcrdaas illuetrative of Customs,etc., 

by Rev. J. Batchelor, 455 t 
Air and Life, b~ H.  de Varigny, 232 t  
Air of rhc, Dr. J. B. Cchen, 

232 t  

Ak h t a  Bni t r i k  of ~urkomans, 571,575 
no& 

Akpnm, upper Niger, 352 
Aleska- 

Beringsetrnsee. H. de Windte Beisen 

M b i l e ,  V. X., Carte gbndrde Be l'ka 
de cub 126 

Ambaka, Chemin de Fer d'. 229 t 
Ambon in 1647, door J. E. HWre4 550 t 
Ambronn, Dr., Geographische Ortabestim- 

mungen in Ostafrika, 121 t 
Amdrnp, Lieut., expedition to Qmnland, 

nno 

an der, 122 t. 
Geodetic Positions in, by C. A. Schott, 

230 t 
Gletscherbai in, von Dr. G. Greim, 122 t 
Klondike Region, History and Litera- 

ture of the, 631 
Magnetic Declination in, by C.A. Schott, 

230 t 
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Botaniache Original-Karte ron Mittel- 
albanien u. Epirns, von Dr. Baldacci, 
323, 346 t 

Alboquerque, A., voyages to coast of 
Omin, 615-617 

Albuquer ue, A edade de Affon~o de, by 
J. J. d e h i t o  Rebello, 231 + 

Albuquerque, New Mexico, Prof. Libbey's 
expedition to, 214 

Central : cable - interrnptione on west 
ooast of, 263; east mast, 267; Nord- 
liche Mittel-Amerika, etc., von Dr. 
C. Sapper, 230 t ; Begenfall i n  Hit- 
telamerika, von Dr. K. Sapper, 214, 
457 t ; map, 347 

Di~covery nf, by John Cabot, eto., by 8. 
E. Dawlon, 456 t 

Expedition to Patagonia, 640 
Fishes of, by D. 6. Jordan and B. W. 

Erermann, 121 t 
Qeogrnphical progress in, 316, 317 
Limnological investigations in, 322 
Name ot; earliest nee, 328 
North, Scientific Expeditions in, 214 
South: orogruphy of, 402; Aneichten 

aus Siidamerika, von J. Hebell22 t, 
543 ; America austral, Cartre eacrip- 
tap, por A. L. Menden, 122 t 

Tropical, Ecouomic Development in, 
Mr. Nicholas on, 122 t, 542 

Amur Geographical Society, The, "Me- 
moirs " of, 211 



Anoient Trading Centree of the Penian Apnlb- 
Gulf, by Captain A. W. Stiffe, 608 * L'oronra5 delle Puglie, etc., del Prof. 

Anderson, 0. P., Beotional Map of Wmh- I de Qiorgi, 451 t 
ington, 126 1 h b m ,  Die Pltere geographische Litter- 

Anderson. Sir J., on cable fraotures, 275 , atur der, von P. Pchwan, 2% t 
Andee, Mr. Fitz raid's Exploratione in Arabia, Southern, Herr Hirsch'e hook on, 

the, 96 ; Jean book on the, note I note on, 488 
on, 543 Arch cave or Waterfall cave, Ireland, 
Streifziige in den bnlivianinchen Auden, 1 504 

von E. Mosbech, 651 t Archiapeno group of volcanoes, 416, 
Andrb, Herr, Balloon voyage, 218 ; 425,426 

And& Search Expedition. Nornegian, Arco di Meridinno, Snlle misnre di, dell 
640 ' 0. Zanotti-Bianm, 459 t 

And*, B., Dan zweiherrige Dorf Woltorf I Arco Felice, Lake Avernun, 420,421 
547 t , Arctic- 

Anglo-Auetralsaisn Antarotic Conference, Arctic and Antamtic, by A. Trevor- . 374 ! Battye, 232 t 
Anglo-Chinese agreement of June, 1897.. , Arctic and Antarctic Regions, Pro- 
208 , motion of Further Disoocery in, by 

Anglo-French Boundary Cornmianion in Sir C. B. Markham, 124 t 
Niger Regions, 238 Dnroh dae Polargebiet, von Dr. Nannen, 

Angot, Dr., on the rainfall of Western 1 458t 
Europe, 634 I Eisgrenee zwiachen Grimland-Island, 

Anniversary Meeting of the R.G.S., Spitzbergen, 653 t 
1897.. 107 * Expeditione : Andrtk's, 218 ; Oanway'e, 

Antarctic- 219; Jaokmn'e, 445; Peary'e, 218, 
Anglo-Amtraleeian Conferenoe, 374 ' 445,544 
Antarctica, by H. 0. Forben, 125 t Exploration, progrem of, 567.568 
Arctic and Antarctic, by A. Trevor- Geographicnl progress in, 319 

Battye, 232 t I Glacien dms lea Rigiona Arctiquo et 
Anfgrrbe und Stand der. Sadpolar- 1 Bo&les, par Oh. b b o f  652 t 

fomhung, von R Mewen, 123 t Light and Plant-growth in the, Prof. 
Belgian Expedition under Lieut. (le I Wieener's researches on, 331 

Gerlaohe, 331,641 Maps : Arctic Regions, comprising 
Geographisehen Erfomhung der Siid- recent exploratione of Peary, Nanmn, 

polarregion, von M. Lindeman, 123 t, 1 I and Jackmn, by A. Heilprio, I25 
231 t Naneen, Le voyage de, par M. Zimmer- 

QBologie den rBgiona autarctipuea, par ! mm, 232 t 
H. Argtowaki, 231 t, 341 t ISorwegian Arctio Expedition. Some 

Promotion of Further Dieeovery in the Results of the, by Dr. F. Naneen, 
Arctio and, by Sir 0. R. Markham, j 123 t, 342 t 
124 t Norwegimhe Polarexpedition, von A. 

Research, progress of, 319,567 Supan, 653 t 
Siidpol, Der, von Dr. Q. Wegener, 342 t / Ocean, Warm Underourrent in the, Note 
Treibeie m Siiden, eta, von L. Dinklage, on, by B. Leigh Smith, 554 t 
3x7, t , Problems of Nature, by G. Jaeger, tram- 

Anthille of a p e  York Peninsula, by B. ; lated by H. G. Sol~lichter, 123 t 
L. Jack, 231 t Seas, Mr. Pih'e cruise in the, 543 

Aqthropogeography- I Simon, Henry, Occaeional Lettor, 
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2 ~ 2  
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Astroni, wne k d  crater of, 425; Aatroni- 
Cigliano ridge, 427 

Astronomy- 
Tables used in the Nnutical Almanac 

Office, etc., 232 t 
Athabaece M e  and Churchill River, 

Report on Country between, by J. Burr 
Tyrrell and D. B. Dowling, 121 t 

Atlantic Currents, charte of, note on, 100 
Atlantic Ocean- 

Atlantique Nord: venta, eta, by A. 
Hautrcux, 654 ? 

Cable fractures in the. 261 

Aria-Mollendo, a b l e  interruptiom, 265, 1 AtmonpliPrhhen Kohlenlnregehalb anf 

V@atnilr KrB1 bsk6 Spole*cnoeti X u k ,  
by Dr. J. Frejlach, 646 t 

Austrian Alps- 
Niederen Tauern. Orometriechea nns . den, von F. Schiinberger, 546 t 
Wiener Schneeberg, Bahn auf den, von 

F. Umlauft, 546 t 
Avernus group of mountoinq 416, 419; 

Lake, 420,435 
Aymars Indiane, 82 
Aymonier, E.. Le Cambodge et  sea monu- 

ments, 549 f 

266 
Arka, boringa for fresh water at, 468 
.Armentin. F. N., Limitee de Bolivia w n  

el Per& 651 t 
Arniog. W.. Die Wahehe, 121 t 

current Charta of thk 128 
Pilot Charte of tlie, 128, 464,563 

B. 

Atlases- ! Bnaeoa, Dr. E.,Die Antloge des modernen 
Atlae h Qhellc uniforme propd,  par Verkehm Hamburga mit Vorderindien 

Guyon et Beclus, 459 t k' / u. oatamien, 234 f 
Atlas Univeml de Gdographic, Baooli, Italy, 417 

MM. de SaintMartin et  Schrn er, , Bsddeley,.Y. J.B..Thorough Guide Series, 
126 Yorksh~re, 453 t ; Ireland, 454 t 

Historical A t l u  of Modern Europe, by / Baden-Porcll, B. H .  A Study of thc 
R. L. Poole, 126, 235,559, ti58 Dakhan Villages, 119 f 

Our Empire Atlae, by W. b: A. K. , Baden-Powell, Colonel The Mstabele 
Johnston, 235 I Campaigu, 1896. .340 t 

die Temperntur, von 8. Arrhenins. 653 t 
Atmdphere in  Relation to Human Life 

and Health, by F. A. R. Ruseell, 232 t 
Atmospl~erio Actinometry, e k ,  by E. 

Duolaax, 233 t ,  653 t 
Arrhenins, S., Ein0nes dea stmospharis- 

chen Kohlensiiuregehalta, 633 t Atteridge. Captain k H., The Dongola 
Arrow-poison of Africa, Antidote to, 639 ition of 1896. .340 t 
Artesian beds, 144 A s t h ,  Y., la dgime de TOder, 451 t 
Aachaffenbnrg. Ueber ein tppisches 

LZieeprofil bei. von G. Klemm, 338 t Qeographbhen Forschnngen nnd 
Ashe, Lieut., observations for longitnde Beison, von H. Greffralh, 652 t 

in Canada, 624 1 Oeolo&al Baiety of, Inaugural Addreas 
Asia- I by Jes. Stiiling, 231 t 

Asia Gntrale, Pesploration Boboroveki, 1 I m  australiechen Busch und an den 
648 t Kiiaten des Korallenmecres, vou B. 

Expeditions Angleisem en Asie, by I Sernon. 122 t, 217 
Lieut.-Oolonel Septene, 119 t Seven Colonies of, by T. & Coghlnn, 

Geographical progress in, 312,313,566 1 341 1 
Hedin, Dr. Sven, journeys in, 92,209 ; Anstralia(n)- 

Buckkehr von nelncr Fomchnngsreise, A l p  or Snowy Mountainq by R. Helms, 
von R. Palleake, 339 t 231 t 

Histoire de l'Asie, Turcs et  Mongols, ' Australie. L'. par H. Bircher, 553 t 
eta, par L. Cahun, 548 t 

Itontea traversed by European and 
Asiatic Explorere, etc, Sketchmap, 
461 

Soulh-eant consts, cable interrnptionq 

Calvert Exped~tiou, fuueml of the lost 
members of the, 444 

Coloniee, Growth and Progress, by W. 
Harper, 231 f 

Discovery of the Eastern Cooat of New 
276 1 Hollaud, Notes on, by A. C. Mnc- 

Western, A Bide through, by C. Bigham, I donald, 652 t 
228 t / Expeditions : B¶r. Fletcher's, 216 : Mr. 

Asia Minor rediscovered, 339 t Harslett'e, 216; Mr. Hubbe's, 216 
Aspi-, Dr. Don A p t i n ,  obituary of, / Geographical progress in, 318 

642 1 Horn Erpealilion to, 51 
Aessrn- Market Fishrs, etc., of, By W. Savillc- 

River-borne trade of, Report, 228 t, 648 t 1 Kent, 341 t 
Sanitary Report, by Colonel A. Stephen, / Typea of Australian Weather, by H. A. 

648 t Hunt, 123 t 
Tea Culture io, Report, 648 t 

Astrabad, Persia. 570 
Astrakhan, population of, 199 

Year-Book for 1897, by Hon. E I. 
Groville, 341 t 

Anstria- 
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the, 100 1 cheater, 454 t 
Mi, altitude, etc., o& 393,397 1 Bedoui~rs of Siwa, 598,603 
Ballena bay, Costs Bica, 61 1 Beekman, A. A., Waterwegen in Oud- 
Balloon voyage to the North Pole, Herr 1 Holland, 547 t 

Andrde's, 218 Behagle, M. de, exploratione in Lake Chad 

Baedeker, K, Handbook for Travellere, Berth, J. P., Overzicht der Afdeeliig 
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Internationalen Ballonfahrt, von H. / Behring Sea, Beport by Prof. Thompson 

Hergeeell, 343 t on hie Mission to, 650 t 
Navigation drhydriqne, etc., par M. 

P€ux!0,343 t 
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Britain, 454; Northern Germany, 118 t ; 

de MM. Hermite et BenaiFon, 343 t 
Baltio Glacier, The Leet Great, by J. 1 

Geikie, 450 t 
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Photographs of, taken by Major Yate, 
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Soekadana, 550 t 
Bartholonew's Road Map of England and 
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b Lieut.-General and Captain Mc- , 
Jdahon, 455 t 

Bgmpur, MakrBn, 221 
Bananan of Costa Ria,  80 
Baogweolc, Lake, 300 
Baptista Agnese and Amerioen Carto- 
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innor, 460 t 
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Deeey, 203 

Barometrica, I progremi della livellazione, 
del B. de Benediatis, 459 t 
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de la Bretagne, 225 t 
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graphical Dietrihntion of Poreat Trees 
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Horn Expedition to Central Auetralia, An Indian Romanoe, 119 t 
the, 51 1 Buddha's Birth and Death. Lost Bitel of 

Horncones valley, South America. 469 
Horst. Dr., Nienws van de Jakatirivier, 

341 t ;  note on the same, 444 
Hoeie, A., Three Years in Western China, 

549 t 
Hubbard, G. G., The Effecte of G e o p -  

phic Environment, 554 t , 455 t, 549 t 



. . 
Indo-Chine-- . I 452t 

Early Geography of, by G. E. Goriui, I L'Bmiption Italienne, par M. G. Yvcr, 
436,455 t 55.j t 

Benseifinemenb ge'ograpl~iqnee re- 1 Limlle Convenzionale tra Italin Con- 
cueillis . . . au cours de l'exotklition , tinentale e Italia Peninsulnxe. di  L. 

I n d i a ( n ) - - c o d i d  Isle-8-la-Crosse, Du lao de 1'. par &mil 
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Clement, 455 t Kambaia, altitude, eta, of, 394 
Earthquakes in. Distribution of, by Oh. I Kambwire'm, Central Africa, 160 ; porih,  

Dariaon, 530 * 171 
Earthquake oh& in, 132 1 Kamsgsoka in the Province of Matsu, by 
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award for Mr. Douglas, 110 
view, 178 I Kennioott, Robert, explorations in the 

Jordan, D. 8.. and B. W. Evermanu, The I Yukon district, 631 
Fishw of North and Middle America, ( Kergnelan. Ans T e r m  de, etc., par 3f. 
121 t 

Jub. Expedition to the, under Major Kerman, Pemia, 580 
Macdonald, 211 I ~~~~~1~~ rie , ~e p y e  den Nim9- 

Juby, Cape, region of, Dr. Zaytoun's ob- 
servationa on, 96 

Judd, Prof., on Depoaits of the Nilo Delta, 
539 

Jungfran- 
dungfraubahn, Die, von J.Wottitz, 226 t 
Proposed Juogfrau Railway, by Guyer- 

Zellcr, 226 t 
J n r q  Faune Cavernieole du, par A. Vid, 

547 t 

Ninms, 456t 
Ken Observatory- 

Description of the.461 t ; Report of th% 
461 t 

Kharkov, population of, 199 
Khwash, Beluchiehn, 586 
Kia-ling, Sze-oh-uau, 22 
Kiel- 

Mngnctische Beobachtu~gen an d~ 
Kieler Fiihrde, yon A. fiohiick, 647 t 

Tempersturechwankuugen in, von Prof. 
L. Webor, 647 t 



Kiepert nnd Bfoieel, Karte mn Dentmh 
O s t - A f r i  3*7,661 

'Kilelq altitndo, etc., of, 393, 397 
Kin G., Materials for a Flora of the 

&layan Peninenla, 550 t 
Kingeley, J. 6, Obituary of E. D. Cope, 

343 t 
Eniarok, Plateau of k t  Afriaa, 327 
Kiridugu, West Africa, 260; altitude, 394, 

397 
Kirimmdogu, altitude, eta, of. 391 
Kirkpatrick and Prothem, Profs., The 

Unity of the Empim, 344 t 
Kishiae5, population of, 199 
Kitn-Lolo junction, country round the, 257 
gittler, Dr. C., Ueber die geographische 

Verbreitung nnd Natur dcr Erdpyra- 
.miden, 653 t 

Klemm, G., Us& e h  typis~bobn ld.I- 
pro il bei Aechdenburg, 338 t  lone Goldflelda, Tile. by H. De 
.Wind& 553 ; t Clondyke Gold Fields, by 
If. 6. Wade. 650 t ; Hietory and Litera- 
ltnre of, 631 ; Watermy, to, bp H. B. 
Small, 650 t 

Knipping, E., Dan Wetter zwisahen dem 

Knln im Himalsya. Beise nsoh, von Prof. 
OP rk 428t 

~ungmbalo ,  altitude, eta., of, 393,597 
Kunene river, Dr. Eaeer's exploration of 

the, 212 
Kursnko country and people, 250-253 
Kuril hlanda, eruptions in the, 138 
Knm Siwo cnrrent, 145 
Kurubundo, altitude, etc., of, 393, 397 
Knrun6gala Dietriot, Ancient Cities in 

the, by F. H. Itfodder, 455 t 

L. 

LABWOB Area, The, by A P. Low, 229 t 
Labrador Peninsula, Re rt on Explora- 

tiow in the, b A. P. Er, 121 ; t top 
graphio.1 r o d  in. 625 

Lagoe, The Colony of, by Siu Q. T. 
Cuter, 156 t. 551 f 

h i n g ,  J. W., ~ h o t o ~ r s ~ h  of Vanconver 
Island, 348 

h j j i  Valley, Bellloh-Kelat Frontier, 589 
Lnkea- 

A Study for Teachem, by A. P. Brig- 
Plate nnd Kap Horn, 341 t I ham, 124 t 

Knonau, G. M. von (biography of), Josian I Q-gphioal s n ~ e p  of, 321,322 
Simler, 555 t Nomenclatura dei leghi etc.. do1 0. 

Knox, Captain Bobert, by D. W. Fergu- I Msrinelli, 342 t 
son, 655 t Of the Riesen Gebirge, Dr. ZSOhari~' 

Xnndeen, M., Le plankton marh et lea investigations, 323 
gez de l'eau de mer, 125 t Orgnniemea inf6rieurs h le surface do 

Kokang Shan Sbte, 201) quelquee lace Snieaeq par E. Pibrd, 
Kolwoh district, Kwh Ildaknrrln, 221 
Kondekoro, altitude, eta, of, 394 1 ~ 2 2  d a  lacs et ourngan-oyolone, par 
Kong Karla Laud, &. Pike's exploration ' M. Forel, 342 t 

of. 543 
Kootenay Dhtrict, East and West, map 

by Fr. Fletol~er. 561 
Koppenteiahe, Dr. Zaoharias' inveetiga- 

tiom of the, 323 
Kosciusko, Mount, Meteorologiml Ob- 

servatory for, 330 
Kosobe'i, Nupe village, 355 
~ota-doiota village, 16!) ; p i t i o n  of, 171 

Lslande, P., Lor Grottes artifloiellee den 
Environs de Brive, 546 t 

La Libertad--(jrlina Cruz, cable interrup 
tions, 265 

Lallemand, Ch., Sur la pr6oision w m p d e  
I de divers mode de repe'rage de la verti- 

cale, etc., 121 t 
Lancaehu+ 

Amhmological Survey of, by W. Har- 
Kouzneteo5, Colonel, expedition into ! rison, 227 t 

Bukhara, 210 Physicnl Geography of, by H. Bolton, 
Krakatau, D6 eilanden, door J. Muller, 227 t 

550 t Landor, H. S., return of, from Tibet, 537 
Kranae, Dr. E., Vegetationskiue Mittel- ! Landslip on the Yaug-h, 194 

russlands, 647 t I Landslip by Overlwdig and Facial 
Krieg, Kapt., Hydrogmphieche Reobach- Shear, 142 

tnngen . . . New Guineas, 652 t , Land-Surveying, Aid to, by C. J. Clancey, 
Kropotkin, P., The Population of Russia, 124 t 

196 / Lange, J., Fra Smaarejser i Norge, 647 t 
h or Kruto, West Africa, 241, 243; h g h e n r ,  P., Deutacher Kolonial Atlae, 

nltitude, eta., 393, 397 56'2 
Knan Heien, 25 I Langley, 6. P., Memoir of Q. B. Goode, 
Kuboh-i-Suba at Kerman, 590,581 I 555 t 
.Kuchan, Persia, 577 I hnwa,  upper Niger, 365 
Kufuna, Kukuua, Knlnkoin, nltitude, etc., Lao-kai, Bed river, 94 

of, 393, 395 La Plata uud Kap Horn, Das Wetter 
Kuh-i-Fanocb, 585 zffischen dem, von E. Kuipping, 341 t 
Kulturlormen und ihre geo~mphiscl~e , Lapparent, M. de, Lea mouvements de 

Vrrbreitung, von Dr. A. Vierkandt, l'iwrce terrestre, 253 t 
460 t I Lar or Lahr river, Persia, 326 



682 INDEX. 

554 t 
Lemoine, M., Bervioe Hydromdtrique dn 

Baaain do la Seine, 225 t 
Lengekoro, altitude, etc., of, 393, 397 
Lenz. O., Sni comdetti popoli nani " dell' 

Africa, 228 t 
U p o l d  11.. Le lnc, 551 t 
Le mum, Dr.. Qeologisahe Barte den 

Luteahen Reichee, 327 
Le Souef, D., Amcent of Mt. Peter Botte, 

North Queenelend. 458 t 

L a  Serena-Valparaieo, cable intermp 
tions, 2b7 

La Starm, Italy, 423 
Latitude, Variation of, by J. K. Reee. 124 t 
Lmterbachand Kernting, Dra., Vorlrufige 

S k h  das Bcioewegea der Kaieer Wil- 
helme h d ,  347 

Lava-ntreame and Trachytic Rook Bbxi.m, 
1:34 

Lnvieuville, G., Notioe enr lea oartea 
marinea 459 t 

Ledercq. J., Le Java et le Con o an point 
de vne colonial, 461 ; t Le &ngo doit 
Ctre notro Java, 649 t 

Lee, Sidney, Diotionnry of National Bio- 
graphy, 343 t 

Lee& growth of, 528 
Leiohaering, A. 0.. Znr Bettong der nod- 

friesischen Ineellande, 547 t 
Lemaitre, M, on the hydrography of the 

Sanga river, 441 
Lemoine, J., Exploration en Papouwie. 

Leeoar, M:, remark; on receiving medal 
for M. Bemenoff, 108 

Lethbridge, Sir R., Jndia in the Sixtieth 
Victorian Year. 455 t 

Litharanin-continusd.. 
Littlehalea, Q. W., Recent Foreign 

Surveys, eb., 650 t 
Liverpool, growth of, 553 
Loangwn river, Oentral Afrim, 161,163 
Lobnor: me Lopnor 
Looll, Hon. E. D., Photographe of Y m ,  

564 
Lofu river. Tenganyika lake, 299 
Lokko, Port, altitude, eta, of, 393 
Loko'a, upper Niger, 349 
h d o k  bland, @phin 0 1 ' s  book on, 98 
Lopnor - biickeneta vandring, af &en 

Hedin, 454 t 
Lorslai, by Major 1-ate, 519t 
Lord, W. B., The "Nautical Almanaa " 

Office, 656 t 
Lord Howe Island, Climate of, by H. C. 

Ruesell, 122 t 
Lothian, llderqnie of, remnrke at the 

Anbmtic Conference, 385 
Lonrenw Yarqnes, trade of, =. k- 

mentfe report; 440 
Low, A. P., Labrador Area, 229 t ; Beport 

on Explorations in the Lebrador Penin- 
aula, 121 t ; Surveyn in Canada, 625 

Lunpula and Luslaba rivers, 6'37 
Lnclm, Bibliography of, Contributions to, 

by B. H. Chamberlain, 550 t 
Lucrine lake. Itslv, 419 
Lnngsai or dm like, Cameroone, 638 
Lyall, Sir A., India under Queen Victoria, 

119 t 
~ ~ d d e k e r ,  R., oa the Dirtxibution of 

Mammala, 99 
Lynch, A., An Unnoted Comer of Spain, 

226 t - - - - . - - . ---  , 
I Leuondo, h l a  di, Oenni geologici null', 1 ~ ~ o n e a e  Commercial Eseion to Chins, 

por C. de Stefani. 225 t 
Le Veeeenr, N., Anticosti, 552 t Lyons, Captain, Ikfiie Raisin, and M k  
Levita, Lieut. c. B., A Visit to Sonth Anton, Note on e Portion of the Nubian 

Africa, 552 t i Desert, 949 439 552 t 
Lewis, J. P., Place-Nmee in the Vanni, I 

455 t rtf . 
Libbey, Prof. W., expedition to New 

Mexico, 214 
Library catalogue of R.O.S., 505 
Library of R.G S., Beport on, 114 
Lieder, Herr, journey in German East 
Africa, 327 

Litvre, M., Sur lee oaten de Chine, 339 t 
Light and Plant-growth in the Arotic 

MABOLE river, West Africa, 210 
Macaire, 8. Kprilloe, Mou voysge en 

, Abyseinie, 551 t 
j Macaaaar, Uenseignements reornib 8, 

228 ; sea alm Blahwar 
Macdonald, A. C., Notes on 'The Dia- 

wvery of tlle Eastern &st of New 
* 

Holland: 652 t 
Regions, Prof. Wiesner on, 391 Macdodd, Major, expedition to the Jub, 

Lights of the World, Lint of (U.S. Hydro- 1 211 
graphic OtBce), 461 t h g r e g o r ,  Sir W.. British New Oninee: 

Lime, h i e d a d  Geogdflca de, Memoria 1 Country and People, 553t; Explora- 
qne presents, Dr. D. L. Carranza, 556 t I tione in New Guinea, 97 

Limba tribc, West Africa, 386 1 MaoMillan, Conway, Qecgrnphical Die- 
Limnolngy, progress of, 322 I tribution of Plantu, 346 t 
Limon Port, Costa Rica, 71 Macpbemn, W. Q., Medical Report on 
Lincoln, Roman eites at, 515 the Mission of Sir G. Euan-Smith to 
Lindeman. M., Ueographisohen Erfora- Fez, 552 t 

chung der Siidpoluregion, 123 +. 231 t ; Maquoid, Lieut.. report on a tour in the 
Lipari-Milazzo, cable fractures, 271 Shan States, 325 
Litharania- Madagnscar- 

Litauische eprachgebiet, ron Dr. F. Chemins de fer, par k Dnponchel, 551 t, 
Telzner, 646 t 552 t 



ass 

- .  . 
and nofC I 551 t 

?4arnmals- I Snlla . . . nomenolntum dei laghi. 342t 
Distribution of, R. Lyddeker on the, 99 Marinelli, Q., Cristoforo Neyi,  843 t ; Se 
CJeography of: the Palmarctic Region, I e come 1'Univenitb italiann pwm 

bv W. L. Sclnter. 84 I uroveddere . . . Geograba per le ecuolu 

Medagaersr-coufinuwl. Manchester-aontinued. 
Expedition of 18W-96, by Captain 8. I F+ Supply of, by W. E. Bear, 454 t 

Pas5dd Oliver. 5 J l  t Shl Canal, The. by W. B. Tnoy, 548 t 
anc nrirr- Media al- dell' h l a  di Mdegseaer, 1 M 

del Prof. 0. Merinelli, 551 t I Map of, by L. Borodovski, 126 ; Russian 

i t fahe ,  ~ i s t r ibu t id i  of, Dr. Sclnter on, . bcondarie, 345 t - 

219 Mariniteoh, M., La Knina-Jama, 545 f 
Mancnln, the National Qnmc of Africa, by Markbsm. Sir 0. 8- 

8. Culiu, 649 t I Discovery by B r m  Nordendqjkld that 
Manahester- ' Fresh Water will be found. ete.. 465 

Early importnnae of, 527, 528 Opening Address, November8,1897. .565 

Or ninetion militaire et administretire 
551 t 

Voyage de M. Lemaire dam I'Androy, 
par A. Omndidier, 551 t 

V o y w  made bv the Sieur D. B. to 

map of, 659 ; Observations m6t4oro- 
logqnes faitee en, De M. Vennko5, 
sp8 t. Opuanie Manchurii, by D. Poedneyeff, 
339 t 

Madagseaar snh Bourbon in 1669-72, Xanchnrian subregion of the Palmarctic 
by Captain Pmflald Oliver, 55l t 1 Region, 89 

U e r ,  Dr. F.. Die Hiichslen Teile der Mangum or Chorotegw of Coeta R i m  83 
- P ~ ~ ~ ~  Manitoba and N.W. Territories, t o p  

M e d h  nver, B ~hvla, 443 / grsphicnl work in, 628 
Madina, altitude, eta., of, 393,397 : Mnntzn people and dwelling, 33 st srp. 
Medre de Dim river. 443 Manu, dleoovery of the, Dr. Aguilar on, 
Mnercker. Landenenfnahme von Dentach-' 

Oetafrika, 229 t 
Mafnta'e, poeition and heinht of, 171, 172 

443 
Maproom of B.G.Y., Report on, 115 
Mapenns, altitude, eta, of, 393, 397 

Ma llen, Straitr of. A Winter Voyage ! Mapping of Plant Bssocintions, by A. J. 
&ugh the, by the late Admiral Meede. 8 Herbertaon, 653 t 
458 t I Maps, earthquake, 532 

lYLaggiore. L a p ,  Un cordone litomneo Maps, Lnr e W e ,  as Geogrnphical Illus- 
p m m  Lpm snl, del C. Reale, 452 t tratiom,$ W. M. Davis, 556 t 

Magistria, F. de, Sull' opportnnitb di 
etabilire . . . il limite convenzionale tra 
Itnlia Continentale e Itelis Penblare ,  
4.52 t 

Magnetio Declination inFrnnz Josef Land, 
tables of, 183 ; m~pnetio pole, moth, 

Mapa, New- 
Africa, 126, 235, 347, 462. 561,659 
America. 126,235,347,462.581.660 
Arctic, 125 
Asia, 126,461, 559,658 
Australasia, 347,462,562 

poeition of, 381 ; Ma et i ihen nnd Charts, 127,348,462,562 
hydrograplrisohen ~ e o L h t u n g e n  im / E m p e ,  125,235,346,557. 657 
Eirmeere, 342 t / General, 235,348,562 

Magrangwars tribe, Eaet Af r im 527 I Photographs, 128,236,348,464,680 
Magyaren, Ueber den Umprung der, von ' Marangn nnd Itawa, Neue Rebemuten 

H. v. Vamlx?ry, 450 t ! in, von Dr. Hassenstein, 561 
Ma'orca, the Oueva del Dmch in, 510 Maranham-bra, cnble interruptions, 
M ~ a l l e ,  Ein bufenthalt in, von L. 268 

H i d .  648 t I Mnmvills, L a p ,  Patsgooin, 405407 
Makanna, altitude, eta, of, 393, 397 Marble Arch cnve. Ireland. 501 
Mahuo5, Rear-Admiral, expedition to ; Marbut. C. F., Miseouri, 457 t 

the North Siberian Sea, 219 I Manx, Polo'r description of Daeht-i-Lut, 
Dfnbaaar - Straere, Balabalagan- oder 1 578 

Kleine Paternaster-Inseh, 339t;  see j Margerie, Prof. De, Qeologioal Biblio- 
d m  ~ c a s p u  graphy, 332 

Mnkm, 584 Mnrgidunum, Roman town of, 516 
Ynkrb ,  letter from Q. P. Tlrte on, Bl Marine ?dammale, Distribution of, Dr. 
Malabnr, The Moplas of, by F. Fawcett, / &later on, 219 

648 t Marinelli, Dr. 0.- 
Malay Peninsula, Flora of the, by G. 1 Area del l  IWia nstunle, 339 t 

King, 550 t I Breve oontributo nllo studio delle B r e m  
Meldonado. R., Estndior geogr4Rcom . . . di Monte, 812 t 

mobre Child, 122 t Distribuzione dells popolazione dell8 
Malham, Dry River-hed nenr, 535 Sicilia, 452 + 
Malumn river and list of villanee, 586. 1 Media altezza de l l ' h l a  di Madsgascar, 



684 . MDEX. 

Markham, Sir C. B . 4 i n u Q d .  
Promotion of Further Dieoovery in the 

Amtio and Antamtio Begions. 124 t 
Bemarkn on " A  Journey in Western 

Saeohuan," 50 : " An E y A t i o o  to 
the Souroe of the Niger, 395, 396; 
the Antvotio Cfinfarence, 374; "Nupe 
and Ilorin," 370. 373: preoenting 
medale, etc, 107-109; Recent Jour- 
neys in Persia," 594,597 

Ma-: me M m c w  
Marriott, W, Hints to Meteorological 

Obwrten, 460 t 
Mamille. Cavemen dm environe de. p.r - - 

Fournier, 547 t 
Marson, Prof., 8ui gbiacoiai del Y ~ i o o i o  

del M. Dingrazie o Pinm Bello, 451 t 
Martel, E. A., Britieh Caves and Spele- 

ology, 600 * : Sor l'hydrogta hie eouter- 
raine . . . do Ddvoluy, 225T 

Mnrtin. Th. C.. Utilisation of Nieasra. - .  
122t. M O  - 

Martino. A. de, Solla releeione di Amerigo 
Verpuooi. 555 t 

Martonne, M., on the Anthro geography 
of the Upper Nile Bogion, % 

Mnnkat, Persian Gulf, 608; Hietory of, 
614-618 

Mason, 0. T., Primitive Travel and Trans- 
portation, 651 + 

Masnaahusetts, State of, Qeographio 
poeitions in, 230 t 

Momma, altitude, eto., of, 395 
Matabole Campaign, The, 1896, by Colonel 

Baden-Powell, 340 t 
Matang, Sae-chuan, 40 
Matina river, Costs Bioo, 71 
Mattagemi, Lake. Cannda, 2,10 
Mayo, Earl of, The Tot~rist in Ireland, 
548 t 

Mayou, L Les Templee de la Gdographie 
dans l'l&y b Anti ue, 340 t 

Mazaurio et  $ban~s,?M~., Le Sp6lunque 
do Dione, 546 t 

McAdie, A.. Equipment . . . of an Aero- 
pbyeical Obeervatory, 233 t 

McConnell, Mr., surveys in Manitoba, 628, 
629 

McDonnell ranps,  Central Australia, 52 
McEvoy, Mr., surveys in Britieh Colum- 

bia, 630 
MoBlabon, Captain, The Southern Border- 

lands of Afgbnniatun, 227 t ; on Vol- 
canoes of the Beltlohistan Afghan Fron- 
tier, 588 note 

McMahon, Lieut.-General and Captain, 
Notee on Some Volcanic and Ottior 
Rooka iu Baluohistm, 453 t 

McOmt, Mr., surveys in Canada, 625 
Meede, the late Admiral, A Winter 

Voyage through the Straite of Magellan, 
458 t : biography, 461 t 

Measurement of tho Earth, by A. Fowler, 
532 t 

Medals, royal, and other awards, presenta- 
tion of the, 107 

Mediterranean, cable fractures in the, 271 

Meerenie ralle h t r a l  Austmlirr .  52 
~ e e ~ o g e  of B.&.s.. -ion I--97 .. 107, 

117,261: tho new d o n ,  535 
Melville, Q. W. (Biograpby). 555 t 
Menohia, tomb and villagee of, 6W 604.6 
Menden, A. L., America austral, C u b  

wrip taq  132 t 
Mendi tribe. West Africa, 386 
Mendndez, B., L. Costa oriental de Y wa- 

tan. 651 t 
Medni fort, M h t ,  612,617 
Mercid. M. E, Aux Teuea d e  Kergdee 

eto., -652 t 
Memorinl Barometer. A Portable, by 

Captain Dem 203' 
Mergui ~ m b i p e f  go, The &Inn.ga of the, 

by R. C. Temple. 648 t 
Mecp Enoontscla of New Mexico. ex* - - 

tion of the, 541 
Meehed, Peraia, 578 
Meenv'e Chin- Yircelhv.  119 t . . 
Me&rologicol- 

Conferenoe, Beport of the Intamatiod 
460 t 

Ohnervator for Mount Kowiunk~,  330 
~beervers, %Lnta to, by W. Marriott, 160t 

Meteor010 Vienna Oollege of, Dhdm- 
ship of gi, !B2 

Mewee. R., Aufgabe und Stand dsr 
S i i d p o l a r f d u n ~ .  123 t 

Mexiuens in Chi t s  Eli* 82 ; 
Mexico- 

amhipelago del Norte, 553 t 
Aacenta in, by A. R. Hamiltoo. S53 t- 
Boundary between Mexioo end Brituh 

Hondume, 541 
El Archipelago del Norte, por D. I. 

Rojna, 651 t 
Eruptive Bocks of, by 0. C. Farrip@, 
6S0 t 

- 

GI eology of, by H. F. Bain, 456 t 
Mexiw-Guatemala Bouudnry Quaation, 
by Romero, 650 t 

Photogra~he of, by Q. L. Stepheneon, 563 
Rainfall In, Dr. Sapper on, 214 
Recent Foreign Surveys under the  direc- 

tion of the U.S. Hydrogaphio Office. 
by Q. W. Littlehalee, 650 t 

Tabla do alturas, por Dre. Felix p m k ,  
ti50 t 

Meyer, Dr. H., Journey to the Heedwatem 
of the Y i n p  215 

Meyer, Dr. U, Dio Volker dee Wee; 
Sudan, 462 t 

Mia KO. Mantzu village, 36 
Michnux, Lieut., vibit to the Muatcr Yanvq 
63 8 

Middlemien, C. S ,Geology of Ifham, 120t 
Mill, Dr. H. R , on Geographical Piotnree, 
475 ; on Qeographical Beading for 
Teachers, 641 ; Oceanographical Re- 
eoarchee in Loch Fyne, 682: Report . . . on the Circulation of the Water 
in Loch Fyne, 654 t 

IIilloaevicb, E., Diacuesione delle ogeervcr- 
zioni . . . alle eeconde epedizione 
Btttcgo, 340 t ; Sulla o p p r t t d t h  the 



l'area delle rdddiririoni del Begno Morgan, &. E. Delmar, on Ruerim work 
venga evaluate, eta., 451 t 

Milhpangh, Oh. F., Ooeatal and Plain 
Flora of Yucatan, 341 t 

Milnq John, Sub-Oceauio C h a n p ,  129 *, 
259 

Milne, ProL, e e h o l o g i d  work of, 532, 
534 

on Novya Zemlya, 472 
Mori, k, Di alcune Carte d'ltalia del 

secolo XV, etc, 452 t 
Morinnia, altitude, eto., of, 394 

' 

MO~CO- 
Le Meroo. par Dr. Bouire, 552 t 
Medicel Beport on the Mim~on of Sir 

Mia or F n  rivet, Sze-ohnaa. 24 / Q. Enan-Smith to Fez, by W. C f .  
Mindelefl, C., Inflnenca of h g r e p h i o  I Maophermn, 552 t 

Environment, 234 t I Photographs of, by the Hon. E. D. Loch, 
Mino .nd Owari, Japan; earthqnakea in, , 564 

533 Roman Roads of, by W. B. H a m q  300 * 
Miramar, Lago, nndergromd Me, Ch., The  Primgval 0-n, 460 t 

Idsjorcq 511 Mort~llet, Q. d q  Lea Eoritnree de Fmnoe, 
E r i  fort, Keoh lhknr6n,223 
Miechlioh. A., R&bericht in B i e -  E., StreifcPge in den bolivian- 

burg, 121 t 
Mieenq Ospo di, 41% 417 ; Porto di, 418 ; 

Fomarole, 433 
Mission river, Qneenrlend, 98 
%Iheionary Reports, Fm Chmch of 

Sootlend, 556 t 
Mbionuirer  Catholiqnes, E p l o r a t i o ~  

d e ,  1-r P. Oroiller, 656 t 
Miesouri, b C. F. Marbnt, 457 t 

isohen Anden, 651 t 
Moecow, population of, 201 : De Efoacon 

B ILreenol~relr, par Bemn de Beye, 120 t 
Mouat, Dr. F. J. (Biography), 461 t 

( Mountain Obeervatoriee in America and 
Europe, by E. 8. Holden, 556 t 

Mountain climbing- 
Qeaohichte der Bergeteigens, von Dr. 

A. Zdokke ,  557 t 
Modder, d H., h c i w t  Cities in the Wm ist eia Gebirge? voo A. N e u h ,  

K ~ 6 g s l s  District, 455 t 
Xohft, Die topograpbkhen Cepi.1 dm cable interrnp- 

h 3 h h e n  Sew iegels, 455 t 
Mohn, Dr., ~ahr%uch den Nornegilehen 

Meteorologisohen Institnts, 226 t 
Mojrimvica, Dr. E. r., Ueber d m  chrono- the, 638 

loginchen Umfang den D w b b i n -  ( Mkiggelberge, der Miiggeleee, etc., von Dr. 
h l k e a ,  451 t H. Jaoeen, 547 t 

~o'~isoVics, A. von, Death of, 612 I Muir, J.,TheMountaineof California, 341 t  oile end-Chorillcm, cable interruption* , Pulball. M. O., Our Trade with Ge-Y 
265.267 and Belgium, 548 t ; Twonty Years of 

Moncelon, L., Le caf6 b b Nonvelle 1 Trade, 556t  
Cnl6donie, 123 t Miiller, A, nnd Dr. &herman, Orieutn- 

Money, R., and Dr. Kellett Smith, EXPIOM- lische Bibliographie, 314 t 
tiom Weat of Lake ~ y e a a ,  1~ Miiller, Dr. Curt, 011 Anthropogeogrnphy 

Mongalaflmaea, Dae Oebiet des, van F. I of the Upper Nile Region, 95 
Thonner, 649 t Miiller, F. M., The Sacred Boob of the 

Monkeys of the P a h r c t i o  Region, 86 I gut, 656t 
l o u t  Blanc- ) Muller, J., De eilanden -tan en 

Ascent of, in 1830, by the H o a  E. B. i hngeilnnd, 550 t 
Wilbrsharn, 547 t ' Mlller, Mrs. Max, Letters from Con- 

Four Days' Obeervations on, by M. 
Jansreu, 118 t 

Plia paralleles qui foment le m m i f  dn 

stantinople, 118 t 
Miiller, P. A,, on climate, 308 
MuEoe. Colonel. Explorations in  Bolivia 

Mont Blanc, par J. Vallot, 118 t , and Peru, 413 
Monte Nuovo, fumarole+ 433 I lnonio-Expedition zur Beobachtung der 
Monteseas, M. F. de, on dietribution of Sonnenhnterniea, von F. Eanitz, 453 t 
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flge Bkizze, von Dm. L a u t e r b c h  mJ , 
Kereting, 847 

Nieuwr van de J d e - r i v i e r ,  door h. 
Honst, 841 t, 444 

Newland, A. Q. E., h t i c o l  H a n d b d  : 
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659: Philip's New Map of the Nilo 
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Fyne. by Dr. Mill, 632 

Oo-ot3raph~- 
Dei lavori idrogralloi e talasnoflsfici 

. . . del U5cio Idrogrefico Italiano, 
del Q. Cawanello, 542 t 

P r o p r  of, 320 
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Oxford Univereity Bicycle Club, The 

Boedn round Oxford, by H. Graves and 
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Voiw de oommeme dms la G 6 y p h i e  P"E$?tk A. E Dough, 651 t de Ptoldm6e. par M. V. De la lache, 
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of the Foroe of Gravity at Baltimore. 
233 t 

Primeval Ocean, The, by Oh. Momis, 
460 t 

Primitive Travel and Transportation, by 
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Weption dn Dr. Fridtjof Nanmn, 458 t 
Red t3ea, Hydrographieche Fomhungeu 
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Robertson, Sir 0. 8.. Kallristan: ita 
Manners and Curtoms, 119 t ; Kaflristau 
aud its People, 548 t 
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Robo~ovski, L'explomtion, h i e  Centrale, 

648 t 
Rock, J., The New E m  in Hyderabad,l2Ot 
Rodd, Mr., on tmde of Harrar, 440 
Boggero, Prof., Anwra dells linea di 

diwsione tra lDAppennino Settentrionale 
e il Cenlrnlr. 45lf 

vas. D. I., E l  dmhipelngo del Norte, 
h51 + 

Roms&;n., Antichi nomi dei flnmi di, del 
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Wellby, 648 t ( Trigonometrioal Survey of Britieh South 
Laodor, Mr., return from, 537 Africa, 441 
Korthern, Dr. Hedin's expedition ecroas. I Trigonometry- 
210 Auegleiohung lrigonometrinoher Mee- 

Tidal Phenomena of the St. John River, I sungen, etc., von A. Weixler, 160 t 
by A. W. Duff, 650 t 1 Trinidade, A Ilha da, 651 t 

T i d e b  ' Tripoli, trade of, Mr. Dlokmn'a report, 
And Currents in Canadian Waten, by 440 

W. Bell Dawnon. 533 t I Trotter, Colonel, An Expedition to the 
Manual of, by H. A. Hams, 233 t Sourca of the Niger. 237 *, 886 + ; Thc 
Tables for tbe Britieh and Iriali Porb, Science of Frontier Delimitation, 346 t, 

by Captains H ~ r r i e  and Gwlen, 548 t 1 445 
Tierra del Fuego- I Truck, 8.. Die erete topographhhe Auf- 

ttion au6doise B la Terre de rmhme der Kooigreicbw Serbien. 453t 
eu, par M. 0. Nordenekjiild, 458 t, Tsa-ko-190, Szeshuan. 30 

542 i Tsangpo : see Snnpo 
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Tw-lrah-&an rauge, 50 , Urbano, Captain Manoel, Death of, 544 
Tufa oli& near Cala di Trentaremi, 430 Urmia, Lake, rise of, 93 
Tnnie- I Uma, L', paye dea Balnbes, par C. 

Carte de Beconnai~nce (Service g 6 -  Braeseur, 340 t 
graphiqne de I'Armbe), 126 

npengato volcano, Andes, 96 i v. 
Torialbe volcano, Costa Bica, 59 
Tnrkq, ~ o ~ d s r  Experie- in, by VALENTIH, J., Commnniaeoionee geologicas 

Colonel Cla ton 548 t Stellung der . . - de S l t a  y Jujuy, 651 t 
Tiirken in Eumb, voi H. VmMry, 1 Valley Qlacien of the Up er Nug8u.k 
227 t I Peninsula, b B. 8. Tam, !42 t 

Turkish expeditiom to Mankaf 617 Valley, of Camoldi, 1!37 
Turkiatnn and Tm-pieu, Population ( ValIot, J., Sm lee  PI^ ~ r a I 1 8 1 ~  

of. 198 I forment le mwif  du Mont Blanc. 1 x i  
'J!n;k&reoian war: A Qlim of the 1 Valpamiao-Serena, cable interrnptionu, 

Late War, by T j o r  ~ a l l n e f i 5 3  t I 265,267 
Turkomena of P e w  573,574, and note; VamMry, H., Die Stellung der Tatken b 

Churohill River, 121 t ; EWVOYS in E m  227 t ; Ueber den Urspmng 
Manitoba, 628, 629 ; Topognphio.1 X b a r e n ,  450 t 
work of the Qeological Survey of Vam~im of Costa Bion, 77 
Canada, 623 * Van der Chijs, J., Nederlandech-Indirol~ 

Turner, Lieot., report on the Sane Knohin ' P b t b o e k ,  227 t 
expedition, 325 , Vancouver Island, Photographs of, by J. 

Tnaoany : I aoloni h i f d  dells Tos- W. Laing, 348 
can% del C. de Btefani, 452 t , Vandeleur, Lieut., Mumhieon Qraut 

'I'maror~ Deep, earthqnalrer at, 137 awarded to. 109; Nupe and Ilorin, 
T'aasu of &mo, 42 349 *, 650 t : Two Yearn' Travel i n  
Twenty Yesre of Trade, by M. Q. Ynlhall, Uganda, Unyoro. eta., 228 t 

556 t I Va9!i, Place-Namea in the, by J. P. 
Tyler, Sir E, The Geography of Com- Lewis, 455 t 

manicationa, 556 t I Varsn r Fiord, Glacial Phenomena in, 
Tymil. J. Bnrr, Barren Lands of Cenada, by f 8 t r a h a n .  118 + 

229 t ; and D. B. Donling, Beport on Varigny, H. de, Air and Life, 232 t 
&,untry ~b&u* w e  / V- da Qama Celebratioan in Pottugal, 
Chumhill Biver, 121 t ;  enroeye in 1 220 
Manitoba, 628, 629 ; Topographical V m ~ ~ l l 0 8 .  Captain, book on Portngnere 
Work of the Qeologioal Survey of Colonies, 178 
Ch~da.623' Vaugh~n, J. D., Fiji, meteorological ob- 

I serrations at, 652 t 
U. : Vedova, Prof. Q. D., Q l o d o  geogrdoo 

dell' Italia del Medio-Evo, 451 t 
U B A ~ I  river, Congo hein, 638 I Venetia- 
Uchungwe moantains, Eset Afri-, de- I fiumi resorgivn . . . al territorio 

rription of, by Hen .on B-hbaoan Veooto, del Prof. (3. L. 1Molini. 617 + 
638 I Tre antiche vie ramsue nelle, del P. 

Uganda, Unyoro, etc., Two Yeara' Travel Piaton, 453 t 
in, by C. F. 8. Vandeleur, 228 t Venezuela: Territoire muteat6 entre l e  

Umlauft, F, Die Bahn auf den Wiener 1 Venezuela et la Gupune Auglaise, pRr L. 
. Sobneeberg. 546 t 1 Gallois, 458 t 
Ungarn : res Hungary Venta Ioenorum, site of Boman town of, 
United Kingdom, Geological Survey of 513 

the, b n u a l  Report, by Sir Qe&ie, Venukoff,M.,ObservationsmBte'orologique~ 
119t I faitee en Mandohourie, 648 t 

United Staten-. / Verdolino, Vallone. 482. 
k t  and Qeodetio Survey, Appendices Verticale, eur la preolmon compade de  

relating to the Methods, eta, 122 t divem mode de &perage de la, per Cb. 
Eleventh Cenma, Beporte, 457 t Lallemand, 124 t 
Qeographical progress in, 817 Vespuczi, Amerigo, Sulls relazione di, del 
Hydrographic Charts, 128, 348, 464, Dr. de M:rtino, 555 t 

563 Vistnik Kl.Bl Cake' Spoleinonti NPnk, by 
Massachuaettd, State of, Qeographio Dr. J. Frejlach, 646 t 

Pcsitione in, 290 t I Vmuvim : Llobiohten-Reliefs den Veauv. 
Beport, Annual, of tbe Chief of Engi- von Dr. M. Ebeling. 453 t : Oaaervazioni 

neere, 230 t I fatte a1 Vesuvio, del M. Berstta, 453 t 
Unity of the Empire, The, by Profa. Victoria cave, Derbyshire, 508 

Kirkpatriok m d  Prothero. 344 t Victoria-Nyanp von Pater Brard, 96. 
Upeno river, Eabt Africa, 440 229t 
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Victoria University. Geography at, 101 ' 
Vidal, P, L'bducation des indigenen, 2 H  t 
Viellembe, A. F. J. M., M a p  del Peru, 
660 

Vienna College of Msteorology, The 
Direotornhip of, 332 

Vierkandt, Dr. A., Die Knltnrformen und 
ihre geogrephirohe Verbreitung, 460 t ; 
Die Indianerstiimme Bmilienn, etc., 
ffil t 

Vignbrar, 8.. Une missin fran~eiae en 

Wellby, Captain, From Leh to Peking 
acrocls Tibet, 648 t 

Wellia, altitude, etc., of, 895 
W e b ,  C. F., and Q. L. Jon-, the lat 

members of Calvert Expedition, 444 
Wells. L. E., Canah and Naviqble B i m  

of England, 227 t 
Werther, Lient.. journey in Esr t  Afrioq 

327 
w&nberg, 0. J.. V m b  . . . Bat&- 

landrn ten Noorden van %et Tobameer, 
-4byeninie, 456 t 550 t 

Villafrnnoa, Seaor R.. Oasta Rica, 457 t Went Indim- 
Vincignem, Prof. D., Gtudi limnologioi a ' Britirh, Tobacco and Cotton Cultin- 

tutti i laghi italiani, etc ,452 t tion, hy W. H. Burnley, 652 f 
Vhhow, R , Die Beriilkemng der Phi- Politisoh-geographisohe betraohtnngen 

lippinen. 550 t fiber Wertindien. von Dr. Deolrert, 
Virznia dartogmphy, by P. Lee Phillipr. , 
457 t 

Viacechas river, Patagonis. 406 I 

Volcanoes of the Britirh Islands, by Sir ' 
A. Qeikie, note on, 807; of the Phle- 
grrean Fielde, 413-415; near the Beln- . 
chistan-Afghan frontier, note by Lieut.- I 
General McMabon. 588, note 

Voll, Nile, Voyage an Spitzberg, 459 t 
Voeges, Pronouciation de quelqnes noms 

de lieux dam lea, par A. Fonrnier, 547 t 

231 t 
Weypreoht, Lient., m e y r  in l h m  

Joeef Land. 181,182 
Whaling in the Antarctio, 383 
Wharton, Admiral Sir W.. remarb on 
" Sub-Ooeenio Ohangee," 285. 288 : 
on Reoent Ex loration8 to aonth of 
Hndson Bay," 1f 18; Physical Condi- 
tion of the Ooesn, 125 t 

Wheeler, S., Obitnary of Ney Elise, 101, 
460 t 

Whiteley, J. Q., Diplomacy of tho United 
Btates in regard to Central American 

I Canals, 052 f 
WA rtater and triber, 325 , Whitty. Bev. J. I., Palentine Explodion : 
Waddell, L. A, Tibetan Quido-book to I Further Revelatione, etc., 228 t 

the Loot Sitea of the Bnddha'a Birth I Whvmwr. E.. The Valley of Zermatt and 
and Death, 456 t t6e h i b r h o r n ,  548 t - 

wade, M. 8.. The Clmdrke Quldfieldr i Wiokenhurz. a u n t  m. e x d i t i o n  to 
650 t . - 

1 Somalila~d. 528 
Wagner, H., Qeo,paphiechttll Jahrbuoh. ! Wieener, Prof., an Light and Plantgrorrth 
656 t I in tbe Arctio, 351 

Wabehe, Die, von W. Arninp, 12 1 t Wilbraham, Hon. E. B., Narrative of en 
Wainfleet, &man site at, 514 ' Aeoent of Mont Blano, 547 t 
Wakhen, people of, 531 Wilozek island. 181 
Weloott, Ch. D., The Post-Pleistooene Wilson, Th., The Swantikq eta., 654 t 

Elevation of the Iuyo Range, 456 t Wilson-Barker, Captain David (Biogm 
Welee, Bomn rondr in, 519 ph ) 555 t 
Weller, Mount, N .r lake, 292,295 w i n d y  
Wan Hrien, ~ze-cguan, 1 9 Einflnss des Winden, etc., 460 t 
Wangoni tribe, Eant Africa, 327 Studio delle Brezze di monte, del 0. 
Warm Underourrent in the Arctic Omen, Marinelli. 312 t 

Note ou, by B. Leigh Smith. 554 t Winds and Ocean Currents, by Prof. W. 
Weshington, Sectionnl Map of, by 0. P. , M. Davis, 653 t 

Anderaon, 125 Windt, H. de, Beieen an derBering8etraese, 
Water in rivers, quantity of, 620 ; running 1 122 f 

water, distribution of, 622 Windu)ord, Departure of the, 99 
Waterwegen in Oud-Holland, door A. Winrhip, Q. P., The Coronado Expedi- 

Beekman, 517 t tion, 2.70 t 
Watling Street, old Roman road, 516 Winmr, J., Baptista Apene and Ameriosn 
Wauters, M., on the Hydrography of the Cartography in the Sixteenth Century, 

Sanga River, 441 1 460t 
Weber, Prof. L..Tempemtnracl~wankungen Wirtschaftegeomphie : rn Geography 

in Kiel, 647 t 1 Wisotzki, Dr. E., Zeitetriimnngen in der 
Wegener, Dr. GI., Der Sadpol, 312 t ; Znm Qeographie, 346 t 

Ewigen Eiee, 459 t Woeikof, A,, Bemerknnpen fiber die Tem- 
Weinek, Prof., Photographic Atlas of the p r a t u r  mssiroher Fliisee und Been, 

Moon, 348 453 t ; on water in rivers, 620 
Weixler, A., Ansgleicbunp trigonome- Wolf, M. C., Le Gnomen de I'Oboervatoire 

triecher Meswngen, etc., 460 t et lee anciennee Toiees, 653 t 
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Diokeon, 555 t ; Oiovlrnni Caboto. 655 t ; ; Thorough Guide Series, by M. J. B. 
J. B. Bourgnignon d'hvilla, 655 t Bsddeley, 453 t 

Woltorf, Dan zweiherrige Uorf, von B. Yucatan, Cocrstal and Plain Flora of, by 
AndrC, 547 j 

Woodlord, C. bf., Beport on the British 
Solomon Islande, 330, 341 t 

Woods, Lake of the, Qeologioal . . . Map 
of, 235 

Woroeeter, Boman dte  at, 520 
World, Chart of the, by Dr. H. Berghaus, 
'236 

Wottitz, J., Die Jungfraubahn, 226 t 
Wrag e, 0. L., Meteorology of Queenr- 

hnf ,  231 t  

X. 

"H"$g,a,y;y;5 y ~ ~ n f $ ~  
Expedition to the, 216 

----- 
L'Iemen, avanti il profeta, by Q. B. ' zei&triimungen in der Geographic, von 

B 4 i  647 t 1 Dr. E. Wiatzki, 316 t  
Yenisei and Ob, Hydrographid Ex- Zeoker, Dr. W., on Climate, 304 

pedition to the, 93; trading expedition ; Zermatt, Valley of, and the Matterhoru, 
to. 538 by E. Whymper, 548 t 

Yerembo, altitude, eta, of, 893,597 Zimmermnn, M., Le voyage de Naneeu, 
Yokoyama. 8.. On the Island of Taiwan. eto.. 232 t 

Ch. F. Millspaugh, 341 t; Costa Oriental 
de, by B. Mendndez, 651 7 ;  Nsuere 
Fornohnngen in Chichen-Itza, 651 t 

Yukon river, Alaska, discovery and litera- 
ture of the, 631 

Yukon goldfields, Stanford's map showing 
pasition of the, 660 

Yunnan. La provinoe chinoiee du, par 0. 
Rouvier, 549 t 

Yver, G., L'Qt~igrstion Italienne, 555 t  

Z. 

ZACHAWE, Oenemlmajor. Relative Pen- 

z~:;:;~;:n:::~~:::&iwn 
Gabirge, 323 

Zwhe. Dr. E.. Qrnndziine einer Bildunm- 

Y. 

Y~or ,  S., The Topographical Dietribution 
of D o l m e ~  in Musanhi. 550 t  

Yakuts, The, by M. Sieronzewrki, note 
on, 437 

Yang-tee, The New Bapid on the, Mr. 
Bourne on, 191 

Yaris, altitude, eto., of. 394 
Yate, Major. Loralai, 519 t ; Photographs 

456t ' j ~obriat, Y., Lea Suisses en dehorn de la 
Yomut Turkomane, 674, nde Suieee, 453 t 
Yorkrhire- I Znchokke, Dr. A., Zur Qewhichte der 

Cares of, 509 / Berurteigens, 557 t  
Dry Biver Bed near Malltnm in, 535 , Zum Ewigen Eiee, ron 0. Wegener, 459 t  

gegchichte der ~rdrirde,  eto., 461 t  - 
Zambezi: Voyage nur lee bords du Zam- 

Uze, d'apds M. Foa, 229 t  
Zambezi-Nyeaa Be~ion, M. Fua's er- 

plorationn in the, 212 
Zanotti-Bianoo, O., Sulle mieure di a m  

di meridiano, eto., 459 t 
Zante-Canw, cable interruptions, 271 
Zanzibar- 

Absohaffung der Sclaverei auf, 340 t 
Cable interruptions,Zanzibar-Momba~a, 

of Buluchistan, 236 1 274 
Year Book, New Zealrnd O~oial ,  by E. Trade of. Mr. Cornish's report. 440 

J. von Dadelseen, 123 t I Zaytoun, Dr., obeervationr on the Sahara, 
Yemen- 96 



INDEX. 

INDEX TO U P S .  

EWEOF%. 

Phlegrman Fields- Phlegman Fields-eontinusd. 
Archiagnano Group of Cratere, Sketch- ' Camaldoli, Valleys and Watershedo, 

map, 425 I Sketch-map, 481; Hillr of, Sketch- 
Avernun Group of Volvanio Cratera, map, 485 

Sketch-map, 41 9 I General Map, 464 

Anglo-Chinere Agreement, Sketoh-map, Peraia, Afghanutan, and Beluohirtan, 
208 Sketch-ma of, 660 

Japan, Earthqnakea in, Distribution of, I Sze-ohuan, d r t h e r n  and Central, Skebh- 
Sketch-map, 531,564 map, 128 

3fapket and Matreh in Oman, Arabii I Yang-be Kiang. New Bapid on the, 
660 Sketohaap, 193 

Africs, Britieh Central, North-Emtern 
Part of, 236 

Prancu-German Bo~z~~dary, The New, 638 
M n r m .  North-West ehowina Boman 

Roadq 301 
- 

Nupe and Ilorin Cbnntriee, h w e r  Niger. 
464 

Ngam and Tanganjika Laker, Dbtricta 
round, Sketoh-mape, 348 

Sierre Leone and French Guineq 
Boundary between, 348 

Siwa, Map or, 601 

h t a  Bica, 128 
Nddawai Blver and ite Tributeriea, 

Canada, 128 

Patagonis, South-Weetern, Sketoh-Map, 
464 

Aum'IO. 

Kaiser Frane Jcwef Land, from Lient. Payer'r Survey, 236 

QrnERAL. 

Palmaratio Begion of the Geography of Mamm~ls, 128 

ILLUSTRATIONS AKD DIAGRAMS. 

EUBOPE. 

Phlegrman Fields- Phlegrman Fielde--continued. 
Arco Felioe, 421 I Chr tnu t  wood. Path through, 496 
Avernus, Lake, 420 1 Diagrams and motions, Var ioy 486 
Camaldoli, View from, 426 ' La lhngu, 424 
Campiglione volcano, 423 Monte di  Cuma, 422 
Capo di Miaeno, 417 ; Port0 di Mireno, Pignatiello spur, 428 
418 Tufa cliffs, 430 

Cavone delle Nooe, Upper slopes of Vellone Verdolino, 482 
the, 484 ; Bed of the, 486 I 

AQA. 

Japan, Earthquake districte, provinoer of I Persia--continued. 
Mino and Owari, 531 

Perdia- 
Farman Farma's garden at  Mahun, 571 
Fort a t  Bam, 579 
Governor of Magne and family, 576 
Kubeh-i-Sub8 or "Green Dome" nt 

Kerman, 581 
Lnjji valley, 589 
Pas8 of the '' Old Woman," 583 

Taitan range, Sarhnd, 573 
Tomba of the Kaianian Malike, 587 
Water-milln of Shunter, 591 

Persian Gulf- 
Fort of Felej, 614 
Inscriptions over gateway in Fort 

Meraui, 612 ; over a window, 613 
Maskat, 610, 611 
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Sze-chuen- 
Chute, Cemtle near, 37 
Erlang temple, Boof of, 25 
Heahui family, 39 
Kanpo, 27 
Li-fan-ting, Bork temple at, 29 
Mantzn village of 'lo1 Mi, 35 

-continued. 

Sze-chaan-conlinusd. 
Bong-kin, Canyon of the, 41 
Shen-kia-chao pass, Scene on the. 20 
Somo, Anoient tower, 43; Gate of 

cantle, 49 
Sze-chuan farmhouse, 21 
Ta Choh p a ,  21 

Journey to Siwa- 
Date-drying yard, Sira,  605 

Niger Begions- 
Bagwe river. Crwing, 243 
Cairn, First, placed at  the source of 

Niger, 245 ' 
Hammock brid over Seli river, 242 
Heremakono, g w  from, 253 
King of Taolieeo, 387 
Kita. Country u e u  fall of the. 256 
McKay8u @rave a t  Boguria, 249 
Nativr cloth-making. 252 
Hotata, Entrance to-kwn of, 239 
Bonrce of the Niger, 389 ; Nenr the, 247 
Stacking rice. 368 
Treatle bridge, Crossing, 240 
Y-bop 258- 

Nnpean Uorm 
Emir'e palace, Ilorin, 366 
Fnlae on the march, 361 ; Fula emis- 

aariee entering camp, 363 
Hauea priest end aoldicr, 367 

Nn and norin-continued. 
1 E b b ,  March to, 351,353 
; Market canoe a t  Eggs, 355 

Niger river, 365 
i Nope village, 357 

Taking gnne acrose creek, 359 
Npaaa Region- 

Caravan on the march. 155 
Fort Johnston, 149 
KambwWs drum, 165 
fimbwire's kraal, Wall of, 159 

I Kota Kota, Village scene at, 169 
I Loangwa river, 163,167; Camp at, 161 ' 

Native iron emelting furnaoe. 153, 164 
Nyaaa lake from Bandawe, 151 1 River acme, II 

I Nyw-Tanganyika Dietrick- 
Karonga to top of platenu, Section of 

country from, 296 
Nyaaa, Seotion through southern arm8 

of, 292 
I Waller, Mount, h a t  round. 292 

Hndwn Buy Region- Pa tagonis- 
Aspen woods along bank of river. 7 hgna le r  mountains, Scenery from, 407 
Bell river, Typical view down, 5 I Patagonien channels, Weetern, 403 
Qhub nest partly expoeed, 15 i Payne, Mount, 405,406 
Drying out after rein, 3 1 Tertiary hill, r i t h  banaltic cones, 408 
Ice portage, Huge boulder at, 13 
Ice-shovtd bouldem,Point formed by, 11 1 

an=- 
Address presented to the Queen by R.G.S., ' Sub-Ooesnic Cl~ange+contit~ued. 

Beduced facsimile of, 206 / Bay of B h y ,  273 
Al& Sir Butherford, Portrait of, 644 Cable fracturee, 260, 267, 268, 269 
Memnrial barometer, Portable, 203, 205 Cable grown round with coral, 270 
Ney Eliae, c.I.E., Portrait of, 103 Mound of wet nand beneat11 water, 
Speleology- Form of upper portion of a. 142 

Gaping Ghgll, Interior of, 506 , Owen bed opposite Ecuador, 264 
Lago Miratmar, Majorca, 510 Water Borin 
Underground liver a t  Marble Arch. Boring a t  E b y 6 ,  466 

Irrlnnd, 503 1 Sprin reached by boring through 
8ub-Oceanic Changes- 

! 
arofaic rock, 468 

Aquarium,Bottom of, with and without 
water. 141 
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