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ON DESERT SAND-DUNES BORDERING THE NILE DELTA.' 
By VAUGHAN UORNISH, M.So. (Vict.), F.U.S., F.R.G.S., Asrodate of 

the Owens Uollege. 

IH continuation of my investigation of mud-dunes,+ I visited Egypt in 
the spring of 1899. Landing at  Port Said on April 13, the afternoon 
train to Ismailia carried us past the dunes of El  Ferdan, the smooth 
and-alopes tawny ae a lion's skin under the orange glow of a deolining 
sun (Fig. 1). On the sky-line the profile of two sucoessive dunea 
reproduced ae exactly as the eye could judge the profile of blown- 
sand ripplee (Fig. 3, Geographical Journal, p. 281, Mach, 1897). The 
send0 near the railway were beautifully rippled by wind, crowing 
ripplea being common. We alighted at  Ismailia 

April 14.-In eight minutes' walk from the Hotel Victoria one is 
upon the sand-dunes whioh border Lake Timsah to the south of Ismailia. 
The dunes, I am informed, were there before the making of the Suez 
Canal oonverted the marsh into a lake. Fifty yards from the lake, 16 
to 20 feet above a tilled field, the mnd a t  3 inohes below the eurfaoe 
wee distinctly damp at  9.50 a.m. The sun wee fairly strong in a ole81 
sky, and a breeze was blowing. I wtrs informed that there had been 
no rain for weeks past. The nearly flat top of the old wd-dune, about 
20 feet above the surface of the lake, exhibited some of the larger 
variety of ripples, such as those of whioh measurements are given by E. 
A. Floyer in the Geographical Journal, June, 1898. The wave-length wae 
86 inohes, the crelrt nearly in the middle, the amplitude about 6 inches. 
A tranaveree section of the ridge was made. The eand at  a depth of 

* R d  at the Boyal Geographical Sooiety, November 27,1899. 
t (ITsograpMcal Juurnal, March, 1897, "On the Formation of Sand-dunee." 

No. I.-JANUARY, 1900.] B 
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8 inohee bddv  the crset (and therefore 3 inch- above the trough) was 
eo oom*b.+e to stand vertically. The aand was free from any binding - .  . vegetation. The motion ahowed 

strongly marked stratification. Small 
eemplea of the aand were ooU&, 
and are here recorded with referenoe 
numbers, aa is done throughout this 
paper. Particulam of the meahanid 
analysis of the aamplee will be given 
in an Appendix. 

Sample 1.-Taken 7 inohm below 
crest of ripple (1 inoh lower than 
the trough). 

Sample 2.-Taken 3 inohes below 
the crest. 

Sampls 3 . - b r a e  eand scraped 
off the top of the or&. 

Similar ripples, meaearing M muoh 
as 11 feet in wave-length, were ex- 
amined in the afternoon of the aame 
day on the deaert north-west of the 
town. 

April 15. -1 accompanied my 
cousin, Mr. E. A. Floyer, and M. P a d  
Doyen (ohef du Seoretariat du Ser- 
vioe dee Exploitations, Compagnie 
du Canal de Suez) to Bir Abu Ballah. 
Here the margin of the dune-tract 
forms a rampart west and north of 
what was not long ago a salt marsh, 
but which, after draining, is now 
oultivated land. The steep rampart 
of aand, nay 30 feet high, faoea in 
various direotions, differing in orien- 
tation by as much aa 90°. The 
lower portion of the rampart ie as 
steep as the sand can stand, but the 
upper portion is rounded; there is 
no knife-edge orest, such aa is given 
by the back-cutting of the wind- 
eddy. We walked along the summit 
of this rampart, and it was soon 

FIG. I.-XAP 09 SUEZ CANAL apparent that its sinuosity was not 
due to wind. The non-oultiva ted tract being flat, i t  cannot with pro- 
hbil i ty be referred to the orography of the sand-buried surface. I 
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suppoee that the rampart conforms pretty nearly to the ahape of the 
original marsh and of the tract of irrigated land which hes replaced 
the marah. The capital importance of ground-moisture in determining 
the formation of a dune-tract, or dunemwaif, throughout the sandy 
dbtricta whioh I visited beoame clearer to me towmrda the end of mF 
stay. Thia subject, to which my attention was drawn by IvL Doyen, 
is dealt with more fully at  the end of the paper. 

The wrfaae of this dune-maaaif is modelled by two eeta of wavea, of 
which the orests are nearly a t  right angles, the ridgea running from a 
little west of north and a little south of weat respectively, these direc- 
tions, and others mentioned in this paper, being compass-bearings taken 
with a common pooket-oompees. Viewed from the cultivated lmnd on 
the eat ,  the summit of the rampmrt appeara in waves of the familiar 
ripple form, the longer end flatter dope to the north, the shorter and 
eteepek slope to the south. 

Sample 4 wma taken from the eurfeoe of a heap of material turned out 
from a drminage-oanal whioh oroeees the cultivmted lend. It oonaista 
mainly of qumrt5looking partioles, with some duet. The grains are not 
so well rounded ma those of the dunee. 

Returning to Iemailia, I went to the limit of the Cesuarina plenta- 
tions on the north of the town. Here a dune is in proceee of formetion 
cloee to the r o d  which follows the ahore of Lake Timaah. I t  ia about 
140 feet broad and 8 feet high ; the end6 are slightly ourved forwmrd, 
end have no oliff. The central part of the lee dope a oliff, but the 
wmmit of the dune ia some diatanoe to windward of the top of the 
cliff (oompare the figure given by Captmin Younghusband, on p. 99 of 
' The Hemrt of a Continent '). April 16.-It will be oonvenient under 
thin date to deacribe the obeervations made on several h y s  of a dune 
to the north-west of Ismeilia, whioh we oame to know ma "Doyen's 
Dune." A part of the crest forms the sky-line on the left in Fig. 25 of 
the paper on Sand-dunes in the Geographical J o u d ,  March, 1897. The 
aocompanying figure (Fig. 2) ia a general view of this dune taken on 
May 13, 1899. I eatimate its greatest height a t  about 43 feet. Ita 
cantern end is on the summit of the rampert of' sand which flanks the 
plantation of Abn Ramn, shown in Fig. 25. At ita western extremity, 
on the northern side, i t  abuta upon a large pool, whioh is a part of 
the mar& of Abu Raorur. M. Doyen, at  my request, h d  seventeen 
reeds put in along the top of the oliff at  intervals of ten metres, oom- 
mencing near the eaetern, or plmntmtion, end. This line of reeb  extended 
from the eaatern extremity of the cliff beyond the higheet part of the 
dune, but did not reaoh by 70 p8000 the western extremity of the cliff. 
Beyond this, again, the dune extends as a rounded swell, until it merges 
in the undulating surface of the desert further west. Eaoh day of our 
stay a t  Iamailia a northerly wind blew steadily for several hours, ite 
atrength in the afternoon being that of a stiff breeze. At that time the 

B 2 
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ham muwd by send flying from the top of the aliff wae mffioient to apoil my 
photograph. The photograph (Fig. 2) wee taken in the early morning. 
The following numbera ehow the marah of the top of the aliff before the 
northerly wind. The numbers in the first &ft-hand) oolumu refer to 

the upright reeds, No. 1 being a t  the emtern, and No. 17 towards the 
weatern end, the whole dietance, from 1 to 17, being 170 metres in a 
line following the einuoeitiee of the aliff-top. The higheat point ie 
near No. 12. 

~ D V A N ~  OF CIJPF-TOP OF DOTDDI'B DUXR 
(Poinb 1.2, . . .  at intervale of 10 metre& going west-) 

Flnt 11.5 hoon' I ForLber ad.- in Wrthcr a d . ~ ~  
.dv.nm next 13 bonn. I In next boan, 
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9. 3 
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m 15 
, 18 .. 17 

. . . . . . .  66 inches. ...... 16 ,, ...... 22 ,, . . . . . . .  24 ...... 18'5 ! ...... 19 . . .  ...... 18 .. ...... 17 .. ...... 16 .. ...... 16 .. . . . . . .  11.5 ., ...... 7.5 .. . . . . . .  7% 1 ...... 8 .. ...... 9 .. . . . . . .  4.5 ,, . . . . . .  4-75 ,, 
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nu 
nil 
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i 15 : 22 ,, 
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The average rete of advanoe of the cliff-top is 0.926 inoh per hour, 
or, excluding the one exoeptional advanoe noted near the weetern 
extremity, 0.717 inoh per hour. The reeulta may be expreesed with 

aafaoient preoiaion if we say that the OW-top advanoed about three- 
quartare inoh per honr. This ia the readieat meana of obtaining a firrt 
notion of the rate of progression of the dnne; but, aa indicated by Fig. 3, 

no. ~ . -PBAI~  ON A DUN& (SAND BLIPPING). 

the advanoe of the cliff-top k not neoeeeerily a t  dl points identioal 
with the real progress of the dune. The direotion of the oliff-front 
variee a t  different points between reed No. 1 and reed No. 12 by 45'. 



BORDERUW THE NILE DELTA. 

The variation of direotion 
of the ripplee on the wind- 

. ward side of the oliff at the 
same pointa between reed 1 
and reed 12 wan 56'. Thie 
ehom how greatly the direo- 
tion of the wind ie l d y  
modified even on the wind- 
ward aide of the dune by its 
varione height a t  different 
point& The deviation from 
paralleliem between ripple- 
front d oliff-fknt between 
reed 1 and reed 12 wee from 
1 to 4 point8 of the compeea 
-that is to say, from i l + O  

to 45'. Thie illaetratee the 
faot that the maroh of the 
send is not neoeeearily a t  
right anglea to the hoe of 
the cliff. 

d Thii is a good example 
of a dune the greater exten- 

2 sion of whioh ie tnrneveree 
O to the wind. On the lee aide 
f the direotion of the wind in, 
4 locally, defleated through 90" 
$ in the horizontal plan& The 

mnd oomee eweeping round 
the ends, ea@ly round the 
wenternend,and travelm towade 
the middle, at the same time 
eweeping upwards and book- 
wards. The aotivity of the 
wind on the lee aide, and the 
inoreaeed oapability for morting 
whioh is oonferred by the u p  
ward aotion of the eddying 
motion, is very etriking. The 
lower part of the lee elope haa 
a fairly hard surface, and in 
well rippled, the ripplee faoing 
in the reverse direction to those 
on the windward slope of the 
dune. The upper part of the 
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lee dope of the more developed anil middle part of the dune is the well- 
known straight oliff whioh haa a eoft, anrippled, slipping, plane eurfaoe. 
It haa been caetomary to awribe thie slipping oliff to the pushing of 
oamd-grains over the oreat by the forward aotion of the wind and their 
downward rolling. Thie explanation irnpliea that the oliff is oonstantly 
refeoed by eend-grains thus driven forward from the wrfaoe of the 
h d w a r d  slope. What I mw on thia and other dunea during my stay 
in Egypt oonvinoed me that thia netion ie.inoorreot. The oliff is due to 
nnderontting by the baokwadating eddy. Were the a n d  ooherent, an 
overhanging cornioe would be fomed, as have aeen happen dnring an 
easterly gale on a esndhill at Poole Eaven. I have mtohed the seme 
prooeaa when lying under a bank of drifting enow on the hills above 
Innebruck (January, 1898). The loom dry and,  however, slipe, so that 

the spraying mad-ware ha8 not the ,onaped form, but pfeeenta the 
aarious anomaly of a straight line interpolated between aarves moulded 
by the wind. 

Fig. 3 is from a drawing made at the weetern end of Doyen's Dune, 
eomewhat generalized to repreeent what appeared to be the aapeat of 
the sand-dune profilea a t  mooeesive stage0 of development. It ia not 
p&ly a diagram, for the intent wee to repreeent the appearanoe of 
the slopee, whioh ia generally steeper than reality. I hope in the future 
to replaoe this figure by oarefnl meaenrementa ; meawhile the following 
deeoription of the probable ooum of development of the dune profile I 

mmt snffioe. The oase considered is that in whioh the eddy on the lee 
has not out down to hard rook. At fir& both windward and lee dope 
are very gentle ; the highest point ia near the middle. The eammit 
probably moves to the leeward of the middle point, the lee dope oertainly 
becomes steeper. A slipping oliff is fonned on the upper part of the lee 
slope when the eddy haa gained mffioient strength. The top of the oliff 
is worked baok towards the summit; the windward slope meanwhile 



beooming eteeper. Finally, wind- 
ward and lee dope beoome of neerly 
equal average eteepneee, and the 
top of the oliff ooinoidee with the 
rnmmit of the dune. 

On April 17 I w e n t  inanteam- 
launoh of the Canal Company to 
thoee dunen on the eouth-western 
shore of Lake Timaah, whioh form 
a0 beautiful 8 feature in the view 
from the landing-pier a t  Iemailia. 
Fig. 4 ehows a lee dope taken at 
the moment of dipping. The fonn 
of the peak almoet produoee, with 
the aid of perspeotive, the appear- 
anoe of the ppnrmide.+ The oliff- 
top ia oompoeed of oonetituent 
ripplea, whioh make the edge 
minutely wavy. 

On April 18 no field-work wse 
[ doll& o n  A p d  19 1 .tuted On 8 

short expedition to the great duma 
9 on the Syrian route from Kantara, 
3 of whioh route a map is given by 
2 A. R. G n a t  and A. MoKillop in the 
$ G~ographicaZ Jourrrcrl, M8mh, 1899, 

p. 283. I left Kentare a t  9.40 a.m. 
t- with four attendante, oameh, tent, 

eto. At 2.10 p.m. we reaohed the 
palm treee of El Ookha, end re- 
sumed the maroh a t  4.15 p.m., over 
round-baoked aandhilla somewhat 
similar in ehape to rolling ohalk 
downs. Later on we came to the 
fully developed dun- We camped 
at Bir Nisf a t  6.30 p.m. On April 
20 we etarted a t  5.46 a.m., atill 
following the telegraph line eaet- 
warda. I sketohed the viewe whioh 

If the form of the pymidr  was m l l y  
enggested by a featrue of the l a n k p ,  I 
think the peak on a dune ridge ia a more 
likely origin than the aonical hilb left by 
erosion in the rocky desert. 
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I photographed, which wae fortunate, es moat of the photograph were 
o m r e q o d .  The forms oan be repreeented by an outline drawing, for 
them is no vieible detail. The lines represent the sky-line, the top of 
the oliff, and the mmmita of the ridgee. Fi. 5 is looking north at 6 am. 
Fig. 6 looking north at 6.60 a.m. The shading ie the only alteration 
made in the sketahea after laving the spot. At  this early hour the 
soensry ia bizarre and strange, the oontraat of light and shadow being 
quite lunar in ita intensity. This is not to be wondered at, aoneidering 

no. 8.-ABU BAUL~, 

that the adta ere only one aand-grain broed. Moreover, the daence of 
detail on the enrfaow of pure blown nand, the steep dopes and bold 
forme, together with great oleameae of definition and a deathlike stillneee, 
combine to produce an impreaaion of being earrounded by lofty mom- 
tabu. It requirea a dietinot effort of reasoning to dispeJ the illmion of 
being surrounded by mountain0 of 3000 metrea inatead of hilla of 300 
feet. Unfortunately, photograph do not reproduoe the illusion. Fig. 7 
ia of four parallel ridgee of aandhillm on the north; the  whole dietance 
fmm the first to the Last ridge may be 3 milea, but the distances are 
diffioult to judge. The ridgee run approximately eeet and weat. The 
mnth ie at preeent the lee slope, but in most of the large dunes here 
the crest seems to be turned baok and twiated by the preeent northerly 



win&, the main w i n d d  dope being on the m d e d y  aida Thtab 
were no ved i cd  or omrhmgii cli& Th- I sxpeot, are formed 
by violant .rinds quickly stripping the loom mdam, urd then ouving 
the arm+ and below. Fig. 8 in a eketah of Abu W e  (the 
Father of Sad), the fnrtheet point readd. We recohed Bir Nisf 
again at  9.30 a.m., and r e h o d  our 8tepe towarde Oolrbr Fig. 9 is 
looking sooth at  10.15 a.m., a typical undulating dune country, reoJling 
wow earfrrcea Reuumably there ie a gwat depth of m d  below the 
trough of them jymtle undulationn. On the mad hok it ~ ~ ~ m e d  to me 
that beneath the visible ewelle there w a ~  a longer undulation whioh I 
waa tempted to oompare with the long heave of the ocean invisible in 
presence of shorter eteep mvee, but whioh in abmnce of information 

- 

me. 9.-ABU BAMLB. 

one mnst admit to poeaibly follow the configuration of the bottom of the 
dune t& Fig. 10 givee a sketch taken north of the mute on the after- 
n- of the 19th (above), and a m n d  which w a ~ ,  in forgetfalneea, taken 
from n-1y the same spot a t  10.55 a.m. on this day, the 20th (below). 

reprodnotion ehows how far my sketohee are consistent. The 
&t~no8 between the telegraph-poets ie 80 metree. Fig. 11 ie a eketoh 
*an at  11.45 a.m., looking baok towards h t u a ;  the f 0 w - d  
yellow a n d  in rounded nndnlatione, the dietance a plain, first yellow 
with brown dote, afterwards brown with yellow d o t .  ae the proportion 
of c lan  brown eand diminishes. The dote are buehes We an-ived at 
Ookha a t  12.30. Fig. 12 ia from a phohgreph under the palm trees 
there, &owing the rampart of the platean of esnd on the sonth of the 
damp spot called the Web. 

1SampZea 9 and 10 were Collected on thin dope. I notioed, on 
emmining the sand on the ~ o t  with a lena, that the larger 6- 
were better rounded than the small ones, which wggeets tkt the 
former have bean longer expoeed to the action of wind, that the lathr 
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are, in faot, chipe, and 
that the oomminution 
of the sad-graine 
prooeede not by grind- 
ing but by breakage. 
I have repeatedly ob- 
eerved the ame  thing 
on ehingle beaahea 

The average aiee 
of the eurface layer 
ia muoh larger than 
that of the lower 
layers. The preeant 
(northerly) winda 
blow up thie dope. 

Sample 11 ie coeree 
nand m p e d  from the 
earfern on the ple- 
t a u  above thie dope. 

C Sample 12 ie en 
3 average ample of the 

top layer of a rounded 
5 well beyond (south) 1 of t h e h t .  

Sample 13, from 

3 the seme ap t ,  but 3 
I. inohee below the ear- 

r( 

faoe. Thie sand was 
8 very oompaat, and 

etnok to the sides of 
the glaea aample- 
bottle. The day had 
been extremely hot, 
and there was no evi- 
denoe of rain having 
fallen recently, and 
there wee no snrfaoe- 
water at the " Welln," 
mme 40 feet below. 
The meping up and 
retention of moisture 
by the and-dunes is 
undoubtedly of con- 
eiderable importanoe 
to an understanding 
of their properties. ' 
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Fig. 13 ie a sketch taken from this spot, looking eastward. The 
great dune in  called Abu Aaaab ; i t  is aaid to be 600 feet high. In this 
extensive view all was pure yellow blown nand, except a few shrub. 

Apt4 21.-We set out for Kantara a t  6.10 a.m., and at 6 a.m. I made 
a eeoond sketoh (Fig. 14) of Abu Aasab. On the right in the long south 
and west slope, on the left a part of the northerly slope, whioh is now 
the windward side. The dark shadow in the steep lee face produoed by 
the present northerly winds. Apparently the main outlines of the hill 
are determined by westerly winds, but the top ie turned b k  end 
twisted by the premnt northerly wind." I subsequently eaw the main 

F10. 12. -BhypA~T OF SAND, CLOSE TO A "WILL?' 

outlinee of thii dune distinotly from the deck of the R.M.S. Austral on 
the canal, between Kantara and Port Said, at  a diatance of 17 statute 
miles. 

Sample 14 waa *en a t  8 a.m. from a mound near a bush. It hae 
the brown tint which oharauterizes the plain eaet of Kantara. The 
level of the sand here ie obviously being lowered. The erosion is mainly 
due to the winds aoming from a little south of west, as is shown by the 
d i t i o n  of the ridges left behind the bushea. The marks of erosion by i 

I 
rain are also frequently visible here, whereas among the duma they ' I 

were strikingly absent. The general lowering of level in this plaoe 

I mggeot that the violent windr from a little south of west do moet of the tram- 
port of ,ad, and the ordinary northerly windr moat of the modelling of the rurjaes in 
tbir and neighbowing localities. 1 
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where bushes abound, and 
the ammulation in the near 
neighboarhood where mch 
obstructions ere few, ie en 
inntractive example of the 
i d o i e n o y  of the wual  
obetrnotion " theory to explain 
the origin of duma I arrived 
a t  Kantara a t  8.45 a.m. Re- 
turning to Iemailia by t&n, 
I wes strack by the contraat 
between the fwsh yellow 
aandsnrfaoe weet of the canal, 
and the old, brown, vegetable- 
eteined eand on the eaat. Pre- 

8 sumably the outting of the 
? a n a l  in largely reeponaible for 

this difference. A large sand- 
dredger was a t  work near by. 

On April 22 I aooompanied ' MM. Tifiay and Doyen on 3 tm i m p t i o n  of the plenta- 
4 tions on the weet side of the 
5 canal, designed to a m s t  the 
$ drifting sand. The positions 
j where the sand-dnft is most 

troubleeome are, of oonrse, not B where dourn m u r ,  but where, 
in the abaenoe of any retard- 
ing iduenoe, the nand travels 

1. freely in a thin tilm over the ' plain. At T O O U I ~ O O ~  the ca- 
i?; marina trees had been planted 

two yearn. They are watered 
with a little sweet water, and 
appear perfeatly healthy. I n  
the plantations, which are 
oloae to the canal, are also 
mimosa, acacia, tamarisk, and 
other t m  and ehmbe, but 
the oaenarina is the mainstay. 
I t  grows rapidly, attaining, 
at  Ismailia, a height of nearly 
60 feet in twenty-five years. 
It is said to be capable of 
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drawing ita supply of water from a aoneiderable depth. The foliage 
is feathery, moh aa cheats the wind of ita force. The twe wil l  not 
atand frost. Leaving T o u m m  in the ateem-launoh, I obaened that 
them WM a 2-foot oliff on the weet bank of the osnal, except where 
reach (A. gigantea) have been planted. Them afford an almost perfeot 
proteotion agaimt the weeh of the steamehip waves. Their roots are 
kept moistened by eweet water from a little aweet-water ohannel on the 
bank. Landing a t  Serapeum, we vieited another plantation of caauarina 
treee whioh have grown from 60 om. to 3 metres in two and a half 
years. They are at present supplied with eweet water, but it ie thought 
that it will not be neoesssry to oontinue this for more than a year 
or two, as there is water at  3 metree, whioh by that time their mots 
should reach. Here, also, reeds (A. d m )  are grown for use aa tem- 
porary bamera againat the drifting aand. Altogether we visited 33 
kilometres of plantation. 

- .- 

no. 14.-lran asera. 

On April 23 I left for Cairo by the railway. Subsequently (May 
12) I did the eame journey in the ~severee direotion. Between Ismailia 
and Abu Hammad (Fig. 16) the influenoe of ground moisture in cawing 
the formation of dunes is strikingly illustrated. South of the Wady 
Tournilat ia visible a plain dotted with aorub, and bordered on the math 
by mountains. No dunee were seen here except juet along the south 
border of the moist valley, where they form a conepiouone feature. To 
the north of the Wady the ground riw somewhat rapidly. Here there 
is a Btony plain, soored by rain-emion, without duuee. I am informed 
that ssnd blowa freely about thie plain. Whether the formation of a 
dune-maaaif by ground moisture in wholly owing to inowaeed meohanical 
ooherenoe of aand, or whether i t  ie aesieted by eleotrical diaoharge, I do 
not a t  preeent know. That eleotrifioation plays aome part in nand- 
transport i~ likely enough, oonmdering the mobility of electrified aand. 
At Tel-el-Kebir, on the north of the line, may be Been the plantation 
undertaken by the Government for experiments in adimatization of 
plants in the deeert 
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April 24 to 27 wae epent in Cairo, and on April 28 I went to 
Helwan, where the principal rook ie limeatone. 

On April 29 I went np the Wady Hof near Helwan, when, both 
wind-eroeion and water-erotrion are finely ehown Fig. 16 shorn wind- 
ontting of the olifF, and a blue of the reaidnal fragments. The portion 
of cliff shown in the photograph is abont 60 feet high. 

Sample 16 is a speoimen of the aana whiah oocure very rosntily in 
the wady. 

FIG. 15.-MAP OF TEE DELTA. 

April 29.-I rode w t w a d  from Helwan. Where no principal W d y  
haa yet been mt the rein-water wandem very freely in eegrah of the 
loweat level, aa ie w i l y  eeen by the mndehannela. There is a good 
deal of ealt about, whioh probably inoreaaea the eroeive effeut of rain by 
cansing the eoil to cake. This will prevent the rain sinking in, t h  
favouring ib aooumnlation in ohannela, where, however, the aalta no 
longer oonetitute a euffioient binding material. Probebly the length of 
drought ie almost aa important as the quantity of rainfall in determining 
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the amount of water-erosion, for i t  is the drought whioh hinders vege- 
tation, and otherwiee aesiets the rain when i t  oomee. 

On May 2 I left Helwan on a vieit to Mr. Floyer'e plantations 
on the weatern edge of the delta north of Menashi. The train left 
Csiro at 2.30 p.m., and etopped to eet me down a t  3.40, where a trolley 
waa indt ing ,  whioh oonveyed me to the rest-houae. Bounding the 
view on the weet are furrowed hill-slopee, composed, I understand, 
of a ooarse gravel or conglomerate, with sand in the t rough between 
the ridges, neetling against the m t h e r n  flanke of the latter. The 
ridgee are nearly bere of eend, and brown in colour. The general 
effect reminde one of mow olinging to the ehady aide of the valleys 

PIG. ~~.-I+?BDEBODLD OLIPI, AND TALUh WADY BOP. 

on the epure of a mountain-aide. Mr. Floyer'e efforta are direoted to 
mlaiming a flat strip (about 40 kilometres long by 3 or 4 wide) 
between these hills and the weeternmost branoh of the Nile. The 
deaert sands have not only driven b a ~ k  cultivation from a great part 
of thie strip, but in plsoee have deeply buried the fielde to the east 
of this branoh of the Nile. The N m r i e a  are between the railway 
and the etream, where the planta oan be readily watered. I n  one 
of these the cswarina were being re-potted. Both here and in other 
nuraeries where the treee have been planted out, their general healthi- 
neee ie remarkable; it ie almost impoaeible to find one drooping. 
The men employed in tending them are peasants from the neighbouring 
village, with no epeoiel training, but they eeem to have an inherent or 

No. I.-JANUARY, 1900.1 c 
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inherited aptitude for the work, which they do with a will, and with 
pride in the growth of individual treea. One caauarina of a year old, 
having shot up to the unusual height of 2 metree, the men have named 
L ' K i t o h ~ r  Peaha" The othem of this nursery of the same age are. 
rather lese than 1 metre ; all were grown from eeed in practically pure 
sand. The linea of trees are aa regular and atraight ee in any English 
nursery: Near by I saw'a o a d  which had been for six months 
standing in a bucket of water, yet appeared perfeatly heelthy, which 

ma. 17.-AGAVE BIGWA s r s ~ ~ a s a .  

shows how well suited the tree is to a district subject to periodio 
inundation. Ground-nuts planted a t  foot of the casuarina serve to fix 
nitrogen, to shade the ground, and as an index of proper watering. 
They are also worth eomething for oil. Near by, the casuarina were 
being planted away from the canal, entering on their proper work in 
the desert itself. The method of planting ia as follows. An iron 
cylinder, 14 cm. diameter and 60 cm. long, is sunk in the sand. The 
workman scoops out the a n d  (they can burrow in the material with 
surprising facility) and 511s the cylinder with a good light mould. 
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The oylinder ia then removed, and the tree ie planted in the m ~ d d ,  eo 
that it hae nourishment provided until the mote have gone down 
60 am., when the damp aand is reaohed. A man can plant eixty 
oslmarina per diem in  thie way. The wage ia one frano a day. Fig. I 7  
ehom a fine plant of Agave Rigina Shaluna further out in the deeert. 
Being more dbtingaiehed than hia fellows, the men have called him 
"Sheikh-at." The figure in  the photograph ia that of Mr. 
Floyer. The Sheikh " hm been two yeem in the desert without 
attention, and hae nine well-grown euckere. Other plants near by have 
eight, nine, twelve, and thirteen euokere. They have flouriehed exceed- 
ingly without watering, and Mr. Floyer expeota that they will rapidly 
cover the neighbonring dwr t .  The fibre, I am told, is worth E34 a 

FIO. I~ . - -SAR~BAINB,  LBE OW ABTIFICIAL DUNE (MAOBIFIED). 

ton, and the mannfaoture is extremely eimp,b. The casuarina also hae 
oonsiderab1e value in a oonntry whew even firewood ia imported to the 
value, I am told, of %30,000 per annum. 

On May 3 Mr. Floyer and I left the reet-house (north of Menashi) 
at 6 am., and boarded the train for Terieh. On the right hand I could 
eee islands of blown aand among the cultivated lands of the delta. 
After Katatbeh we paeeed through a belt of land which ia etill oulti- 
vated, showing what can be done about here. An old ruin near by 
aoppliee a nitrogenone manure. There ie a bank of eend on the west 
of the line a t  the railway-etation, Terieh, produced by a reed fence 
plaoed to oheok the eand-drift. Fig. 18 ia a miorophotograph of a 
portion of ~arnple 21, taken on the lee aide, and near the eummit of this 
artificial dune. The want of uniformity of eiee of grains should be . 

c 2 
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notioed. The arti60irl dune was round-topped; there WM n~ verg 
aotive eddy here to perfect the work of mrting. 

At Terieh I notioed that black earth ie brought up in well-*g 
from below the md. Below the blaok earth, Mr. Floyer informe me, 
there is ooarrre eand. Them fsata point to former dtivation. Fig. 19 
ia a photograph ( l o o h g  north) of a oemetery wall 6 feet high, at 
Terieh, W e d  up by drifting send on both eidea. The top of the 
wall keepe free of eand, which is usual, hut worthy of remark. 

Sample 22 ie from the eastern aide of the wall. 
Sample 23 ia from the weatem aide. 

Sampb 24 is from the e n d y  plain, taken between the oemeterg and 
the village. 

Aftar returning by train to the rest-house near Menaehi, I took 
mmple 25 from the top of a mall dune, where gram had prevented 
rippling. I returned the aame day to Helwan. 

On May 4 half a mile north of the town of H e l m ,  between the 
railway and the quarries, I mlleoted sample 26 by aoraping from the 
earface of the ground within the space of a few aquare inch-. I noted 
that there appeared to be m n d  about a euffioiency of hard nand+- 
grains to form dunee, if only they had formed a soffioiently large 
poportion of the material in which they occur. Some acrapinge from 
the top layer of the oreat of ripplea appeared to oontain quartz greim, 
with much fine, soft etuE Taking a handful of the pulverulent ground7 



ON DBSEBT SAND-DUNES BORDEEUNO THE NILE DELTA. 21 

I threw it  into the air : stonee dropped down atraight to the ground, and 
a oopioua cloud of dust, k t  seen by ita W o w ,  floated away in the 
northerly breeze. The range of size of the materiel ia too great, and the 
proportion of aandaieed partiolee too small, for the ready formation of 
dunea. Their absenoe ie not due to laok of windation, aa is well 
illustrated by the wind-oat tablee hard by, one of whioh (height about 
4 feet 6 inohee) ie shown in Fig. 20. The action of the wind upon the 
moka here prodnoes stoncia and duet; mnd-sized partiolee can a h  be 
found. Ie the almoet oomplete abeenoe of sand-dunes oonneded with the 
-rapid formation of duet from etanee, and the neoeeeary ooneepu~n08 
that send-aized partialee are kept in a hopelese minority ? 

no. 20.-wm-lro~rm TABLE, amwu. 

On May 7 I croseed the Nile to Mariette'e House, in order to eee 
the oountry near the pyram.de of Sakhara. Here (weat of the Nile) are 
rolling hilln of hard gravel, similar to those whioh border the plain weet 
of the oonntry from Menaahi to Terieh. Lying in the more sheltered 
spota ie a mattering of golden sand, whioh givee the ooantry a tint very 
different from that of the deaert on the east of the Nile, near Helwan. 
In thia oonneotion I quote the following paanage from a letter by Mr. 
Floyer (Maroh 9, 1899), in whioh he saye : " [Riding down the eeet 
bank, between Halfa and Asenan], i t  wee eaay to nee the hille on the 
west bank covered with golden eand pouring into the Nile. There b on 
the east none of this golden aand at all." 

In aroaaing the Nile this day I found on the weet side a ~ n d y  
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foreland expoeed by the mbeiding wetere of the river,' whioh were them 
near their loweat level, on which, within the ep.oe of a few hundred aoreu, 
1 saw a g ra t e r  variety of forme of dunes than I met with during the 
reet of my tour. They were small-the high& not more than 4 feet- 
but perfect danee ; by no possibility to be oonfoeed with ripplem.. Their 
daily obeewation throughout a fall and r i m  of the Nile would have been 
an ideal exeroise in the etudy of sanddunee. Even the three visits I w a ~  
able to pay to the eandy foreland yielded reeulta whioh I beliere to be 
of coneiderable interest. 

Fig. 21 (Plate I.) is looking upwind (N.N.E.). The eteep lee diffi 
stand out etroogly. I t  will be notioed that the dunes are in t r r w e r m  
ridgee, but that these ridges undulate. The view looking down-wind, 
the lee o l i 5  not being vieible, showed no suoh striking oontrest ; indeed, 
the photograph ie eo faint that I have not had i t  reprodud.  The errnd 
is Nile sand (wairtple 27), fine, glittering, mimmne, splintery; quite unlike 
the rounded quartz sand of the samplee I oolleoted in the dewrt. During 
most of the time I apent on the foreland the sand wae flying briskly. 
Fig. 22 (Plate I.) &owe longitudinal ridgee piled up againet lee 01%. 
The strmtnre ie readily underetood when one watohea the eand sweeping 
round from both ends of the cliff. I euppoee i t  to be similar to a 
strnoture deecribed by Dr. Blandford : From the north-eat corner of 
most of the high hilla near BBlmir a long ridge of a n d  runs out, 
evidently developed by the wind under the lee of the hill." I t  is not 
difficult to see that if the wind should oontinue sweeping out the eend 
from the depreseiona between the higher portione of the transverse ridgee 
shown in the photograph, and depositing a part of i t  thus behind the 
highest part of the oliff, the longitlldinal ridge thua formed may play an 
important part in a conversion of transverae into longitudinal dunes. 

first aaw these dunee in the morning ; on my return in the afternoon the 
wind had increased, and there was a haze of flying sand 20 or 30 feet 
high over the foreland. In many plecee, where in the morning there 
had been loose sand, the wind had now cut down to the damp, oompaot 
floor, and the ripplea appeared di~tinctly larger. Fig. 23 (Plate I.) shows 
a small dune, about 2 feet high, p r o d u d  by a reed fence. The crest of 
the cliff is parallel to the fenoe, although, as shown by the mrfaoe-mark- 
ings on the sand, the fence ie not a t  right angles to the wind. Fig. 24 
(Plate 11.) is a perfect example of one of those singular strnotures known 

fnljes in Arabia.t This was only 30 yards from the river, off whioh 
the wind wee blowing. The pho%raph was taken looking down-wind 
at  5.1; p.m. The circular floor of compact material is about 12 feet in 
diameter. On the left there ie a double ridge. I was able to watch the 
1 ~ r 0 w  by whieh this was being formed, mud ooming to it from the left 

- - - -- - . - - - - 

On the Pbysical Geography of the Great Indian Desert," Journ. -4siutic .%. 01 
Bcryral, vol. 45 (1876). p. 98. 

t Geogaphienl Joumnl, IIarcb, 1897 : '' Bend-donee!' 



Flo. 21. Tniu of Dunes, looking upwincl. 

FIO. P2. Longitl111in.l Riclge developi under the Lee CliK 
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and from the right, the latter sweeping in swirls acnxre the floor of the 
fulj. The compact floor wes somewhat eroded by the wind, showing a 
sort of emaion-rippling. I stuok a reed cane in the send a t  the summit 
of the cliff and at the leeward edge of the floor in order to be .able to 
obaerve the progress of the fulj. 

Next day, May 8, I returned to the foreland, where I landed at  8.16. 
The cliff-summit of the fulj had advanoed 184 inches in the fifteen 
h o w ,  i.e. at  an average rate of 14 inoh per hour. [In the next forty- 

eight ho rn  i t  a d ~ 8 ~ a e d  29& inch* or 0.66 (i.e. inch per hour, i e .  =) 
for the whole ~ixty-three houre average rate = 0.76, erry threequartere 
of an inch per hour.] The wind was now not nearly tw strong M k t  
night, and the t rough on the lee side of the oliffs were for the most 
part mattered over with lowe #an& On the previous day I had been 

length etrnok with the  mall ratio - - whioh was in pleoee presented by 
height 

several suooeeding dunee. I had meaaured short seriea preeenting 
L 

ratio6 - 11 and 13 respectively. As the eye became eccnetomed to the 
H 

maze of forma, I began to eaepect, however, that there was some oom- 
pensating arrangement, auoh aa would make the dunes flatter than 
ripples ' along one profile and steeper along a neighbouring profile of 
the game ridge. I therefore marked out a line aocurately up and down 
wind, and measured heighta and length3 along thia line with a tape M 

exaotly as I wee able to do without aaaistanoe. This set of meaeure- 
menta oommencea about 40 yards from the Nile, and prooeede down- 
wind to the end of the group of dunes, hard ground succeeding. 

Len* (L), iachcs. Amplltmlr (H), inchn. 

396 35.5 
624 :I2 
432 32 
648 16.5 
360 14 
so0 2f35 
264 6 
252 27 
426 32.5 
330 37 
486 35 
318 12 
234 17 - - 

Cd. forwnrd 5100 Cd. forwnrd 32.70 

Imtlgth (L), inches. Amplltde (A), Imchcs. 

Bt.forward5100 Bt.forward 3% 
420 7 
360 9 
216 17 
3 60 1 t i  
348 11 
360 7 
180 6.5 
192 21.5 
414 35 
450 14 
378 11 - - 

Totnl L 8778 Total H 480.0 

T"t"' !' = 18.3 
Total H 

* The nsnal ratio length for ripple8 is about 18 (vide Geographical Journal. March 
height 

1897, and June, 1898). 
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L The individual ratioe - vary from 8.92 to 60.00. (The meeeurementa 
H 

of May 10, with &tan08 and better applianoea, gave a oonoordant 
r d t .  See p t . )  

On the higher portions of the foreland, to leeward and further from 
the river, barohans (or medenos) ooonr, of whioh Fig. 25 (Plate 11.) is 
an example. The photograph is taken looking in a weeterly direation, 
a t  right anglee to the wind. The height is about 3 feet. The darker 
parts of the foregroynd are the eroded oompaot floor, with emmion- 
rippling. Bonnd the edges of the barohan is mattered yellow quartz 
nand, a residuum after winnowing away of muoh of the mioaceons river 
eand. I also found ahallow lentioular patahea of aand with the seotions 
parallel to, and a t  right angles to, the wind, both symmetrical, whioh 
appeared to be the embryo of the barohan, when the latter is formed 
by depoeition of send upon a hard floor. It ia, however, not diffioalt to 
imagine that in some oeeea barohans may be reeidnal forma Thme, if 
the wind continued to blow away the aand from the spot ahown in 
Fig. 24 (Plate IL), and, the Nile having reaohed ite lowest poiut, very 
little more sand were supplied, the floor of the fulj might be left re a 
bere apace half enclosed by the horne of a barchan, the windward aide 
of the f d j  being the lee cliff of the barohan. 

Sample 28 was taken on the lee side of the foreland from the lee of 
the oreeta of the ripples. In thie part of the traot the yellow quartz 
aand ia oonspiouous. Presumably thin part of the foreland haa been 
longer expoeed to the action of the wind, and the quartz grain haa been 
purged from the miwoeone " ohaff." 

I may here remark that small dunea, enoh aa thoee with whioh we 
are now dealing, indimte what the forms of big dunee would be if 
winds did not vary. My next vieit to the foreland wee on May 10. I 
had obtained the loan of aoourate measuring applianoea, and I waa 
fortunate in the kind co-operation of a praotised surveyor, Mr. G. T. 
Ogilvie. Landing a t  8 a.m., with a man to aaaist in putting in the 
stakes, eta., we laid down an aoourate 200-metre line in the upand- 
down-wind direotion, not far from my line of the 8th inetant. The 
amplitudes of twenty-three ridgee were carefully measured along this 
line, their aggregate amplitude being 1081 oma, and the sum of the 
twenty-three wave-length 19,340 oms. Thewfore- 

Total wave length = 7.9 
- 

Total amplitude 

This differa from my previoue result by 2-2 per oent. These r e d t a  
for true dnnee (though small ones) differ very little from thcme pre- 
vionely obtained for ripples. I had measured on the Dorset ooaet 
twelve aeta of ripples of blown sand from 0.06 to 0.34 inah H, 
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L whioh gave an average - = 18.4. Them were for the moat part 
H 

meamueunente of one or two individual ripplee. E. A. Floyer had 
m d  nix of the largest kind of ripplee on the El Arinh route, and 

! L obtained - = 17.7, with H varying fmm 6 to 1@6 inohee. For my H 
I letex meswrementa of ripples, see p. 27. I now require a eef of 

meaeurementa earosa a train of big dnnes, in order to aee if the ratio 
L 

of about 18 etill holde. It ia a singular oimmetanoe that - = 17; H 
18 in a d vahe for the average of a train of wbvee during a etorrn 
in the open ma. 

The undulating oreeta of the traneverse dune ridgea observed on the 
foreZand oontreet with the almoet absolutely uniform ridgee of ordiiary 
aoanmalation-ripplea of blown sand. The growth in amplitude of the 
former had probably been aooompanied by a lowering of the mean level. 
The trough was now on a hard floor. The p r o p a  of the ridgee 
waa relatively elow (I' have obeerved ripplee moving thirty-five timea 
ae fast, or 0'44 inoh per mii~ute), and any alight inequality would 
under these oiroametancea, and with a manty supply of sand from 
windward, tend to inorease, ao aa to give a markedly serrated orest.. 

* a. Journal, June, 1898, "Sea Beeches and Bsndbanka," 5 IS (c). 
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The remarkable point about the meaeurementa made on the foreland 
is that they appear to indioate an eurot oompeneation between the 
diminution of amplitude thua b m g h t  about a t  oertain pointa of a 
tranevem ridge and the inoreeae of amplitude a t  the intermediate 
poeitione. 

On May 12 I returned to lamailia, and on May 13, a t  7 am., wee a t  
Abu Recan, the plantation to the north of the town already referred to. 
The treee were planted with the purpoee of retarding the pro- of 
the eanddrift and of the dnne elwedy formed near the marsh, m that 
the photograph ia not, ee might be mppoeed, the pioture of a failure. 
Indeed, the healthineaa of the treee when buried so many feet in eend 
is very estiefaotory and encouraging. It ie hoped that the oeeuarim 

no. ~~.-~AND-OUB ?BOY LEB O L ~  or N A T ~  ~ ~ r n  (XAOY~IH)). 

will continue healthy as long as the top of the tree ia free of aand 
and the roots are down to the moisture. Fig. 26 &owe how the 
rampart of sand faoes thie way and that, following the boundary of the 
former marsh and the pwsent plantation. Fig. 27 (Plate 11.) is taken 
from a poeition upon, and near the weatern end of, the oliff-top of Doyen's 
Dune, looking, from an elevation of.about 18 feet, downwards a t  the large 
erosion ripple8 on the leeward in the trough, beyond the lee faoe of the 
dnne. These ripplea have a poeition as if due to west wind, but in 
point of fact a north wind comee to them from the west side, being 
defleoted by the dnne. The light is from the eaet, that ia from the 
reader'e left hand. The greateet wove-length, aooording to my reoollec- 
tion, was about 5 feet The irregular wave-fronta contraet etroogly 
with the e t r ~ g h t  wave-fronta in places where the wind flowa parallel 
to the surface, and where sand-supply ie plentiful. The oreeta, dm,  
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are nearly in the middle, inetead of being close to the lee end. On 
the otber hand, i t  ia preoisely in positions euoh aa thet of the ripples 
now photographed thet ripplea grow to large size. At a spot near 
the foot of the oliff, a t  the top of the eddy elope and near the weet 
end of the olifE, one ooald dearly see the differsnae in charaater of 
ripples aamding aa the wind strikea up or followe the dope. The 
great amount of aand whioh had been winnowed on the spot photo- 
graphed w a  indicated by the extreme coareeneee of the aend on the 
mst~4 of these ripples. When I have made a meohanioal analyeis 
giving the pementage of the different sizes of eand in moh pleoee, the 
ratim between the tdol quantity of sand winnowed, the o m "  blown 
away, and the heavy st& left, ahodd be aaloulable. The immense 
amount of mrting at this spot ia prewmably due to the upward 
euction of the air here, due to i t ,  position to leeward, and near the end 
of, the foot of the dune diff. I t  ie easily understood that the differenoe 
between the reaietanw of large end of ernall and-graine ie greater for 
lifting than for rolling. 

Not far from the a p t  photographed, eleo on the lee of, but further 
from, the dune, I ae1eot.d for meewrement a long train of moderately 
large ripples. AE well aa I oould judge, the air here (during the 
northerly windej oould have a very alight upward tendenoy, but there 
was no wind a t  the time. 

Tolal L. 
- = 16-57. 

Total H. 

I&,~~BEMENT OF A TBAIH OF 36 R I P P L I ~ *  NEAR D0m18 DCNX, ~AILU. 

(In eighthe of sn inoh.) 
Wave-len@~. L. Amplltndnde. H. Ware-length. I. hplltnlie, H. 

176 I Bt. forward 3186 Bt. forward 201-5 
I .56 11 236 11 

-- 
* I.@. Thirty-aeven ridges, comprising thirty-six waves. 

86 6.5 
220 10.5 
166 11 
liti 12.5 

YZ 8 
101 ti 
187 16 5 
151 105 
231 12.3 
11;s 11 

310 15 
256 15 
169 11 
201 12 
192 16 
283 18 

54 1 I 

298 15 
209 9 
14G 3 

193 10 1 143 10.5 
192 ll . . i  280 16 
187 14 1 115 8-5 
102 6.5 
118 11 
260 1 3 
191 11.5 - - 

Cd. forward 318ti Cd. forward 201.5 

219 125 
364 '22 
22'2 16 
130 10.5 - - 

TotalL 7016 Total H 423.5 
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The individual ripples are distributed pretty uniformly between 
L L L H = 11.3, and = 23.2, but with two, exoeptionally flet, of a = 48.7 

and 54 reepeotively. 
rQarn$e 29 WM oolleoted by pushing the bottle into the anrippled 

faoe of the lee oliff near the oentre of the dnne. The material l ooh  
wonderfully uniform. Fig. 28 is a miorophotograph of a portion of the 
ssmple. The magnifiamtion ia the name an in Fig. 18  of the 1- rounded 
and l e a  uniform sand of the dnne at  Terieh (one a r t i f i d y  produoed 
by the emotion of a fenoe of &a). 

On May 1 4  I w a ~  rowed aames Lake Timeeh, and visited aome emall 
eoettered eendhills omrr ing  within a mile or two of the eaetern ehow. 
Them was a good deal of vegetation npon them, but the sand was 
being swept away from around the busha Our ship arrived in the 
smell h m  of the 15th, and we left Ismailia for England. I n  oonolu- 
mon I must add that I wae muoh a ~ ~ i a t e d  in making the beat aae of 
my time while in Egypt by my oouain, Mr. E. A. Floyer. I have dm 
to thank M. Paul Doyen and offiom of the Suez Canal Company and of 
the aoestgnard for their kindneee to ne during our atay a t  Ismailia. I 
have also to thank Mr. G. T. Ogilvie for helping me in meaeurements 
made during aome hours of ohoking sand-drift. Whilst in Cairo I 
received valuable information from membera of the Survey ae to duma 
weet of the Nile, bat this has not been drawn npon for the preeent pper ,  

NOTE ON TEE EBFEOT OF GBOUND MOIBTWE IN FOBMATION OF AN Aoanxma- 
TIOH OF BLOWN SAND, OB '' D WE MABBIF." 

Monsieur Courbii, in a memoir entitled ' Lee dunes et les eaux eouterrainee du 
Sahara," contend8 that ground-moisture is the pre-exietinghondition which deter- 
mines the localities in which blown ecmd accumulates in the d a r t .  M. G. 
Rolland t had previously speoified the oaueee which in his opinion determine theee 
accumulations, the Chafnea de dunee," or " grandee dunes," the orientation of 
which, se he points out, have nothing in common with that of the elementary 
dunes, or esnd-wsvee, into which their surface is moulded by the wind. Of thew 
oaueea the prime is, in his opinion, the orography of the country acting by modifi- 
oation of the transporting power of the wind, particularly where "lea aocidenta 
topopphiquee permettent au vent une expamion qui diminue ea vitesw." Replying 
to M. Courbii in 0. R. ds Boc. de Geogr. (Paris), 1890, p. 168, he admits that moisture 
is a mum of abi l i ty  of dunes when formed. " Je  auie d'aocord avec M. Courbie 
quand il voit LB une dee raisone pour lenquellee len grandee dunee reetent station- 
nairea Aveo lui, je dirai que lee eablen entaeaea acquierent en s'humectant une 
peaauteur plus grande et nne oertaine coh6sion, plus de etabidit6 et plus de force de 
resistanoe contre le vent. J'ajouterai qu'a par faveur de 00th humidit6, il m d6- 
veloppe su  pied dea grandee dunee une vegdtation spontantk, que l'on voit oonstam- 
ment tapiesenr leur lisihre et qui contribue encore darantage B lee fixer. Mais 
ec tlont lh den ph6nomhnes posterieurs au d6Nt des grandee dun=, et, dsns I s  

* 0. R. de 80c. de &3graphie (Paris), 1890. 
t BuU. de h &a. Qeol. de France, 3 aerie, t. r. 1881. 
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p6n8nlitB dm cae, a, n'est par humidit6prscaistanh du ml qui a motive leur dBp8t. 
&la esf vlri pufois, maia oe n'est qu'un cas puthulier, et non une loi g604ral. Un 
Gt art wntrsire vraiment general au Sshara est que k surface du sol est trb 
&he ; m&me dans l a  d6preseione artesiennea, la nappe aeoendante sup6rieure ne m 
h u v e  le plns muvent qu'a 2 ou 3 matree audesllous de la surface, s'il fallait que 
le d alt humide pour que lee dunes p k t  s'y ddpoeer, il y aurait dativement 
b b  pen de dunes au Ibhua." 

The dunes dewribed by me in the pnaent pper  are aituated in flat wuntry, 
and the extent of the m h e s  and damp places preoludes the notion of the moisture 
being entirely or mainly due to what h.e been wlleated after the formation of the 
dunes. In  d n g  the moet aacemible dunes I was led round the border of the 
d o h  (the dunes muth of Wady Tournilat and thoee on the route to El Ariah 
border on former branches of the Nile). Tbie b t  alone would have been of itnelf 
suggestive, even if I had not repeatedly, at Lake Timesh, Bi Abu Ballah, Abu 
ham, U e  Mshslrma, and elsewhere, found the dunes fringing lakes and mamhee. 
On the Uasndy foreland of the Nile I waa actually able to watch the l.rgest of 
the duoea there being formed up againet a baakwater neu the lee side of the fore 
land. Thua, although pre-exbtiog ground-moieture m y  be merely an oocaaional 
came of accumulation of blown nand in the ePhPrs muth of Algiers (n to which 
M. GT. Rolland spenlu~ with probebly greater weight of expsrisnce than any one 
elm), i t  is in my opinioo the principal frctor in the dietriok whioh were vidted by 
me in April and May, 1899. 

Next, n to the efiect of moisture in " fixing" dunes. The oompctneea and 
immobility of the alightly damp nand b very striking, and has been commented 
upon by M. Courbis and M. Roland. Neverthelees, the wind driea the surface, and 
I watched thew dunea smoking " freely every afternoon when the heat had raiaed 
the wind. I even menured a fairly rapid advance of the oreat of Doyen's dune, 
threequartere of an inch per hour. Mr. Floyer hae more than oooe rrrieed the 
question with me, " Do the& dunes d l y  move ? " I expeat that the doubt ex- 
preesed in thin question in justi6ed, and that in many trees the dunen he and I have 
visited, mparately or in compmy, are stationary wuvss, the struoture pemieting 
in the name place on account neither of complete immobility of material, nor of 
magnitude too great for winds to transport perceptibly, but of pennmencs of the 
inducing oauae. 

I prooeed to examine more c l d y  into the mode of eoonmulation of blown 
nand (formation of a dune massif) in a deeert through the operation of a cauw, 
such .s ground-moisture, which d m  not modify the wind. I m a r k  in pwaing 
that we have here a t  first a heterogeneom aocumulation of wncis, h o e  them sre 
no eddies mch as am c a d  by rigid angular bodies. Wind m o t  d e  below a 
thi& w d n g  of nand ; therefore there can be no great accumulation of wind- 
formed eand at  the plaoe of mion .  A@n, ainoe winds are not abeolutely constant 
in d i i t ion ,  the nmd derived from a given area of, eg., Nubian esndntone are 
rpread by the win& over a huger uea. Thus, eroeion of a ssndatone rock to a depth 
of 1 cm. wil l  reault in the spreading of a film of sand over the neighbouring 
desert, the thickn~~ll of which will be only a fraction of a millimetre. This sheet 
of aand is shifted hither and thither by the winda The annual resultant motion 
of ewh esnd-grain may be small, but the total length of its high!y irregular annual 
p t h  in great. 

The amount of mnd which annually p w s  over any spot in the middle of the 
desert depends, not upon the small resultant motion of a sand-grain, but upon the 
whole length of ita irregular path. I emphaeh this deduction becam, for me, it 
removes a difficulty in understanding the great rapidity with which sand-dunes 
aometimee appear to be formed. 
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Suppone tbe wind to blow in a dssert Gor two h o r n  per diem during a hundred 
days of the year with suffiaient form to chift amd pretty freely. If one watches an 
individual mnd-grsin when a m h t e  wind ir blowing, one EWI that ita motion is 
generally intermittent, with relstively long puma,  but that when i t  moves a t  all 
i t  generally moves rapidly, I think a t  a rate of more tban 1 kilometre per hour. 
Let us take tbe speed to be only 0'6 kilometre per hour, and the time of actual 
motion of any one ernd-grain one-tenth (id. 0-2 hour per diam)of thatdnring which 
the wind k blowing with the stipulated tom. We then have for the total annual 
wwse of eaob individual sand-p in  

0-6 x 0'2 x 100 x 100,000 = 1,000,000 oms. 
If the sand-grains have an average diimeter of M cm., a continuous single layer 
would contain 400 per sq. oms, s u p p i n g  them llpheriul. If we take one-fiftieth 
of this number, 8 grains per q. cm., os a fair scattering of such nand8 over a 
deeert, then euch a scattering L equivalent to a continuou eheet of nand of 0-01 
om. thicknew. Take an area of 1 eq. om. in the midat of the deeert. The area of 
the aand-aheet which will annnally &s over that eq. om. will be 1,000,000 q. cm. 
If the whole of thin sand were aocumnlated there it would have a thickness of 

1,000,000 x 0-001 = 1000 cmn., 
or 10 metres. Practically the tnvel  of sand L not completely stopped. I tbink a 
diminution-of one-half in the mobility of the sand is not an excessive estimate of 
the effect produced in p h  wbere dunes grow, e.g. wbere there ia ground-moisture. 
Perhapa other observere may not concur in t h b  estimate, so let us take the csee of 
a proportional retardation of only one-fifth. Even this would produce a dune 
2 metres high in one y a r .  

After thereading of the paper, the following discueeion took place :- 
The PRESIDENT: I had hoped that Mr. Blnndford might have been here to 

illustrate Mr. Vaughan Cornish's paper from hie knowledge of the deserte of 
Indig and that Sir Tho- Holdich might have been here to illuetrate the paper 
from hi knowledge of the sand-dunes of Baluchiatan. I believe we bave the 
pleaeure of welcoming Mr. Hogartb ; perhapa he will say something on the eubject 
connected with his knowledge of the sanddunes in Asia Minor. 

Mr. D. G. HWABTK : I have made noecientific obeervatiors, but have been over 
a good deal of Mr. Cornish's ground between Kantara and El  Ariah, and the 
only contribution I can make is by asking him one or two questions. 

I have no doubt he hss n o t i d  that there is a great deal of difference in the 
motion of send a t  diierent times under what would appear to be a wind of much 
the same strength; sometimes it appears to be moving under a light wind most, 
a t  other times under a strong wind. Hss he anything to odd to the theory that 
electria action hee something to do with the paoe at  which sand moves ? Electrified 
sand is supposed to move much more quickly than ordinary and.  

The only other thing I wish to ask him, M I didn't hear the dieousaion three 
yean, ago on fuljee, although I have always been interested in them, isbow the 
wind comes to c r a t e  pits on such an enormous male as are found in the northern 
parts of Arabia, some 200 feet in depth; and whether it  is true t b t  thew are 
excavated, and if the ground which b left bare is d l y  the under-lying 
stratum below the thick covering of sand. I should like to ssk him, also, whether 
he secribes the formation of pits on that enormous scale to the gradual action 
of the wind, or the unueual action of such great s torm as leave traceson the desert 
thst are not effaced in a century. 

One of the moat curious thing8 in a desert is to find one's self surrounded by 
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every feetam of an ordinuy landscapedeep valleys and deep water-outtings, and 
yet no rain falls during the.nuny years one may be in the country. The ordinary 
nin or wind agpevs akolutely unable to create ouch phenomena ss fuljes, and i t  
occurn to me that t h w  pita on a very large male may be due to a p a t  storm, and 
that the ordinary wind, while unable to create them, is able to keop them open. 

Dr. J. W. QBKQOBY: I am afraid that this is not a paper likely to lead to 
much diacnssion, as, illustrated by Mr. Cornish's photographs and hi abundant 
array of ht, hie explanations mem conclusive. I should like to exprws theb  
plevmre with which I have listened to ht interesting a d  mggestive pper. The 
mbject is one which hoe been rather neglected by English p l o g i s b ,  though it ie 
of considerable practical importance, and when etudied with the oareful and 
acourate methode .of Mr. Cornil,  b found to yield very interesting theoretiad 
conclneions. I should like to ask him whether he hss made many observations on 
the permanence iu position of dun- of wbich the whole material is moving forward. 
I WM struck with a cam o h m  by h u ,  where dunae 160 feet high have grdually 
moved inland and buried the site of the old Portuguese town of Shelk; the nand 
was moving a t  a fairly rapid rate, while the dune wan moving infinitely more 
slowly. I had not time to make many observations in different conditions of wind, 
but it reemed to me that the eddy under the lee eide of the dune oarried the mnd 
at right anglee to the direction of the dune down into the atuary, where the tide 
swept it out to ma; mein it  WM piled up on the beach and gradully swept up 
the windward slope over and over again. The motion of the a n d  wrrs rapid 
compared with that of the dune, whiah WM very slow. I bope we sh.U have 
further c o n b i b u t i o ~  from Mr. Cornil,  especially if he could study in the name 
way the dune-formation in regions of volcanic sands, in which the material 
in of higher specific gravity, and a e p i d l y ,  unless he has already studied it, the 
formation of mow dunes, as we may call wowdriftr, where we have the aune series 
of phenomena with a material of lighter apeaific gravity. I should like to aek 
whether the -me ratio of height to length holde in such came. 

Prof. BERTBAND : I Bhould like to point out how very much I have been struck 
with the socuracy of the obeervntiom of Mr. Corn*. I t  haa been my good fortune 
to see high nand-dunes in the provinoe of Tarapacq about 1000 feet high, where 
the railway p m w  throngh thorn. Further south there are rands creeping along 
the hills more than13000 feet above the level of the aea. Them should make, I 
think, an intereating subject for thoee who may wish to make obaemtions there. 
I think the engineers of the nitrate railways have made some obaervationq because 
the eand interferes with the track. I have alno men fuljae, such as have been thrown 
on the ecreen, and I can endome the aconrscy of the observations as to the different 
aupecta of the dun- at  different times of the day. They have struck me in just the 
same way. I think, if the material8 ere t h e  esme, it  may be expected that the 
name phenomena will be repeated in different quartere of the Earth. 

The P m s r ~ m  : &fore asking Mr. Cornish to answer the questions that have 
been put to him during the diecussion, I will add some questions wbich have been 
a&ed in letters from two geologists. 

Mr. Teal1 says : " Some of our triaaeic and permian sandstonee are composed of 
beautifully rounded quartz grains, exactly like those eo common in desert eands. I 
wonder if Vaughan Cornish, with his intimate knowledge of the structures of sand- 
duns, could prove that they represent foaeil deserts? I t  has been suspected, but 
never proved." 

Mr. Clmsnt Reid eaye : "I do not feel a t  all clear as to the exact part played 
by moisture in the eand ; for with a strongdry wind the sand tcems to travel freely 
on a tidal &.t, unless i t  is so wet as to give a noticeable rc flection. Hc llows between 
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foreland expoeed by the nubaiding watera of the river,' whioh were then 
near their loweet level, on which, within the speoe of a few hundred some., 
1 saw a greater variety of forms of dunes than I met with dnring the 
rent of my tour. They were amall-the higheet not more than 4 feet- 
but perfed dunes ; by no poesibiity to be oonfused with ripples. Their 
daily observation thmughout a fall and rise of the Nile would have been 
an ideal, exeroiae in the study of sand-dunee. Even the three visits I waa 
able to pay to the sandy forelend yielded d t a  whioh I believe to be 
of coneiderable interest. 

Fig. 21 (Plate I.) is looking upwind (N.N.E.). The eteep lee diffi 
stand out strongly. I t  w i l l  be notioed that the dunea are in t r a m e m  
ridges, but that theae ridges undulate. The view looking down-wind, 
the lee oliffs not being visible, showed no euoh striking contnult ; indeed, 
the photograph is eo faint that I have not hed it reprodud.  The mud 
is Nile sand (sample 27), fine, glittering, mioaoeoos, splintery; quite unlike 
the rounded quartz sand of the aamplea I colleoted in the desert. During 
most of the time I epent on the foreland the sand wee flying briskly. 
Fig. 22 (Plate I.) shows longitudinal ridges piled up against lee cli5. 
The struoture is readily understood when one watohes the send eweeping 
round from both ends of the cliff. I suppose it to be similar to a 
etmcture deeoribed by Dr. Blandford : "From the north-eaat corner of 
most of the high hilla near Bdlmir a long ridge of sand runs out, 
evidently developed by the wind under the lee of the hill." I t  is not 
difficult to see that if the wind should oontinue sweeping out the eand 
from the depreeeiona between the higher portione of the transverse ridgea 
shown in the photograph, and depoeiting a part of i t  thus behind the 
higheat part of the cliff, the longitudinal ridge thus formed may play an 
importent part in a conversion of transverse into longitudinal dunes. 
I first saw theee dunes in the morning ; on my return in the afternoon the 
wind had increeeed, and there was a haze of flying eand 20 or 30 feet 
high over the foreland. In many plecee, where in the morning there 
hed been loose sand, the wind had now cut down to the damp, oompaot 
floor, and the ripple8 appeared distinotly larger. Fig. 23 (Plate I.) shows 
a small dune, about 2 feet high, produoed by a reed fence. The c m t  of 
the cliff is parallel to the fenoe, although, ea shown by the wrf808-mark- 
ings on the sand, the fence ie not at  right angles to the wind. Fig. 24 
(Plate 11.) is a perfect example of one of those s i n g u l e r s t m a t ~ s  known 
ae fnljes in Arabia.t This wae only 30 yards from the river, off which 
the wind waa blowing. The photograph was taken looking down-wind 
at  5.1,; p.m. The oircular floor of compact material is about 12  feet in 
diameter. On the left there is a double ridge. I was able to watah the 
1~0868 by whieh this was being formed, sand ooming to i t  from the left 

. ~ - -- - - -- - -. - 

* '( On the physical Geography of the Great Indian Desert,*' Journ. Arktic h. o! 
Bscylal, vol. 45 (1876), p. 98. 

t Gwgaphical Journal, Afarch, 1897 : " Bsnddunes." 
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our sanddunee seem al-p to be enfliciently moist for the growth of mom. Inland 
dunen am mame in thie country, except in weat Norfolk. I have only come .crose 
one low ridge in this neighbourhood (Fordingbridge), though I should imagine that 
much of the material in the mil, and the matrix of the clay with flints, have been 
moved by the wind, especially during the Glacial period." 
Mr. Vauo11.4~ C~BKIBH : With regard to the mobility of aand under a wind at 

one time, and itsapparent immobility under wind of like force at another time. The 
only explanation which I have a t  present is that to which Mr. Hogarth h u  referred, 
vie that electricity hm something to do with it. de soon as I aame back from 
Egypt, I ebrted workiig on the subject, and found myself getting involved in an 
atamphere of atmospheric electricity, and if I had gone on thus I should never 
have got this paper writtan, at lesst in any reasonable time, and so I put this aside 
for the present. 

An I mid in my paper, in many - the dunes appear to be stationary waveq 
the structure pedmtiug in the -me place owing, not to complete immobility of 
material, but to the permanenoe of the inducing csuea l'hat is practically what 
Dr. Qregory has mid just now, in a lees jejune manner. 

With regard to the form6 of snowdrift, I have some notions on the eubjmt, 
and have +e a few o k a t i o n e ,  but I have not hitherto been very fortunate in 
opportunitien of obee.rvation. I did @ mme at Innebmok, and lay out under the 
drifts to see what wan going on. I hope soon to add to them obeervationa 

The P~RSIDENT : Mr. Vaughan W s h  hee devoted several years to the study 
of a branch of physical geography which hee hitherto received little attention. He 
has done this in a most workmanlike way, firet on the beachen in England, and now 
he gives us an interesting paper on the results of his studies in Egypt. I have no 
doubt that the object of his study wi l l  became a regular branch of our miencs, when 
a larger number of observations has been accumulated. I believe, although Mr. 
Vaughan Cornish bas found examples of almost every form of nand-dune in Egypt, 
that he will think it nece86ary to visit other countries. I hope to hear of his having 
studied the sanddunee of Holland and the Landes of Frnncs, and the mnde of the 
deserts of India and Central Asia, and the medanoe of South America, both on 
the east and west m t e .  I hope he will visit the arctic regionn and examine 
the wtrugi, deecribed by B m n  Wrangel. I am assuming that Mr. Vaughan 
Cornish will have to carry his inveatigatione into almost every continent, for as he 
ie the only one among& us who ie devoting hie attention to thi subjeot of kumato- 
logy, I am convinoed that he will have to trust to his own dorts. E v e n t d j  
others will follow in his tack, beaaw it  is a faeoinating b m c h  of study, and we 
shall have established as one of the branches of our aoience, kumatology, or the 
atuciy of waves. Mr. Cornish does not confine hie attention to the aand, but it 
extends to any materiel met with in waves. 

The paper has b u  extremely interesting, and beautifully illustrated, and f am 
Sore you will wish me to convey to him a unmimoue vote of thanks. 

THE " YERMAK" ICE-BREAKER. 
By Vioe-Admiral MA3AROFR'. of the Russian Imperial Navy. 

TEE old way of travelling in the  polar region8 wee by meam of dogs 
and eledgee. Dr. N a u e n  propoeed to travel with the ship, making 
her eo strong ae to reaist the  pressure of the  polar ice. H e  enooeeded in 
thin perfeatly well ; his ship oould etand the  attaoke of the polar ioe, 
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and his defensive taotios proved to be very efficient. Just at  the time 
when Dr. Naneen proposed to build hie Fram, I had the idea of adopting 
offensive taotios against the polar ioe. I wes engaged at that time with 
my aervim, and did not then see my way to disoloee my ideea, but I 
made some preliminary prepamtione. I wrote to Dr. Nansen a letter in 
whioh I stated that I wae entirely of hie opinion, that he would be 
carried by the onrrenta somewhere in the direotion he imagined, and 
advised him that help should be sent for him to Frane Jowf Land. 
My letter to him and his m e r  were d d y  published in the Buesien 

SHOWING THE COURSE 
OF THE 

newapapere end in geographioal publications. I thought i t  quite p i b l e  
that he would not complete hie voyage in three yeare; I a180 thought 
that, if in four yeare nothing wae heard of him, people would be 
anxiom to send help, and that would be a good pretext for collecting 
money. 

In my opinion the beet way to penetrate into the erotic regiona is by 
meane of a powerful ice-breaker. Certainly I did not wish to mention 
in my letter to Dr. Naneen that I would go and help him, beoause, 
being on government servioe, I could not dispoae of myself. But I 
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d e d  him in my letter if he had any intention of leaving any traoe of 
hie voyage. He replied that he intended to put on every island that 
he might dimover, a pole with a small Norwegian flag on it, and under 
that pole a letter with information about the voyage of hie ehip. 
Fortunately for Dr. Naneen, the current carried him on very well, and 
on my return f h m  the P d f i o  station, I waa happy to learn that he 
and hie B a n  had safely returned home. Of conrae that deprived me of 
my excuse fbr colleoting the neoessary money for building 8 large ioe- 
breaker, but I found another motive, this time purely aommemial. 
I proposed to build an ioe-breaker which in 'winter-time might dear 
the way thnmgh the ioe to the port of St. Peteraburg, and in enmmer- 
time help the navigation to the Siberian rivera flowing into the Kara 
see, bamoaded by ioe almoet dgring the whole eummer. 

The ioe-breaker was bnilt here in England by Sir W. G. h t r o n g ,  
Whitworth & Co., Ltd., and the name of the conqueror of Siberia, 
Yennok, wae given to her. Her length is 305 feet; b d t h ,  71 feet ; 
diaplaoement with 3000 tons of ooal, 8000 tom; and in this condition she 
drawe 25 feet. Her bow ie inolined 70 degrees from the v e r t i d  ; her 
stern is 65 degrees, and her Bides are 20 degrees from the vertical. In 
whiohever direction she moves in the ice, ahe is bound to rise on it, and 
break it with her weight. She has four engines, working four inde- 
pendent propellers, one in front and three at  the stern. Eaoh engine 
develop 2600 homepower, eo that the total foroe of the ehip is 10,000 
home-power. The ehip hee a double bottom and doable eidee; ehe is 
divided into forty-eight oompartmenta, every one of which wee tried 
by filling with water as high as the upper deok ; one oompartment in 
the fore part of the ehip, one at  the stem, and two a t  both sides, are 
specially deeigned for changing the trim and heel of the ship. In the 
centre of the Y d  in eituated a powerful pump, which oan take water 
from any of these oompartmenta and pump into the other. Each pro- 
peller ie eupplied with extra auxiliary engine, eo that the main engine 
can be dieconneoted if neoeeeary, and the propeller worked from the 
auxiliary engine. This wee meant to give eoonomy of foel when the 
ehip has to go nnder ordinary conditions, and reduoas the number of 
mechanical staff. The ehip hae a rolling chamber to keep her eteady, 
and a lifting crow's- nest, whioh affords facilities for directing her 
through the ice. 

I eeleoted a very distinguished officer, Captain Wasilieff, to command 
the Yemnak during the experiments, but I wae on board myself on 
every important oaoasion. 

Her maiden Toyage wan from Newcastle to St. Petersburg. We 
entered the ice at  the meridian of Revel, and had to folm our way 
through 160 miles of ice. I t  never occurred to any one that the ship 
would go to Cronetadt in winter-time, and our entering Cronstadt 
harbour caused quite a aemation. 
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The limits of this paper do- not allow me fo give detaib of our 
performam in the Baltio. Soon after our amval in Cronatadt, a telt3- 
gram waa reoeived that thirteen etaamens were oanght in the ioe near 
five& and m e  of them were in danger. The Y 4  went at onoe to 
Revel, and opened the way for them and other etesmers, the totel being 
fortyam, partly blooked in the ioe, and partly waiting in Revel 
harbour and other porfa for several w e e k  Thh work done, the Yernacrk 
prooeeded again to Cronstedt, and helped forty eteamm going to St. 
Petemburg. After thia waa done, the ship p r o o d d  to Newoaetle 
to take in s sapply of ooel. 

The ship waa built for the Kara see, where ia one year's ice, but it 
wan reeolved to try the ahip in heavy polar ioe. In the month of June 

we made oar first trial in the polar ioe, and found that the ehip hed 
to be etrengthened and the forward propeller taken out. Then we 
rehmed to Newode, and on A u p t  6 we entered again the polar 
ioe. Thie time we were in the ioe two weeke, aovering during that 
period 230 milea in 87 honrs. 

We entered the ioe to the north-went of Spitabergen, on A n p t  6 
a t  noon, and in eight houra made, in the ioe, about 30 milee to the 
north, going alwaye in a zigzag route. .Then we etopped almoet for three 
daye, examining the ioe and the ehip itself. During that period we were 
drifted west-mth-weat at the rate of 10 milee a day, the wind being 
north. Then we made again 10 milee to the north, and stopped for a 
day, and in eleven hours made 30 milee to the north again, the wind 
alwaye blowing from a northerly direotion. At thia last place we met 

D 2 
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an ioe-floe 14 feet thiok ; etopped to examine it tbf a day, and aa the 
pwasure of the ice increeeed every hour ooqsidelably, without evident 
reason for this, I thought that we were too muoh to Weat, end that 
t h b  wae not the route for the ioe-brenker. After oonaidering the 
matter, I oeme to the ooncluaion that in t h i ~  l d i t y  preseure of the ioe 
ahodd be almoet conetant ; the direction of the movemsnt of the ice to 
the north of Spitebergen is west-math-west, while on the western part 
of it, i t  is mouth-weet by south. There* ought to be nomething that 
compels the whole body o f . i e  to ohange its direotion alqroet suddenly aa 
much as three points. I presume that this change ie due to the position 
of the Greenland coast, which etope the westerly progxwa of the  ioe. 
Owing to this a heavy pressure ie accumulatedon the north-eeetern side 
of Greenland, whioh interferes with the drift of the ice of that l d t y  
to the south. The ice remains there for many yeara, growing in thick- 
neas. Ie it not due to this that Nares met on the ooast of Greenland 
heavy ice, to which he haa given the name palseoaryatic ? Certainly 
this b only my oonjecture, but it looks at  present rather probable. If 
it is 00, this looality is not a plaoe through which one would advanoe 

. fairly ahead, even with the powerful ioe-breaker. 
The pressure of ice was so oonaiderable, and the ice so heavy, that i t  

took me four houra to make two miles to the sonth. After thie the ice 
waa lese thiok, and we went at  our ueual rate, making 2& miles an hour ; 
later on the ice became still eaaier, whioh allowed ne to go more quickly. 
After we covered about 60 milee we found open water, followed the 
boundary of it, and entered the ioe again to the north of Seven Ialande. 
I n  this place we had much of the hummooky ioe, but that did not atop 
the progress of the ship. 

On August 14 the weather was very clear, no clouds on the horizon, 
and the air very t r a n e p n t .  We aaw to the eaet of us a land whioh is 
not marked on the map. We did not me that land d i t l y .  We saw it 
only by the refraction of the air, but we aew it distinctly from six o'clock 
in the evening to eleven o'clock the next morning, and took the bearings 
of it. I t  could not be Franz Joeef land, the nearest part of whioh 
wae at  that time a t  a dietance of 260 milea from ue. Neither waa i t  
Gillies Land, which wee a t  the distance of 160 miles. We believe we 
saw undiscovered land, and if we eetimate the dietance to be 100 milee, 
that land should be no less than 60 miles long. 

On August 16 we directed our oourae to the south, and we saw four 
complete table-shaped icebergs from 40 to 60 feet high, and many &ria 
of ioebergs; one of them wae completely covered with morainee. IVe 
picked up some stones from it. A little pieoe of metal was found between 
the stonee, and there are sigm of metal in the other stones. I t  hae 
not get been examined by any geologist, so that I cannot say much about 
their nature. Neither can I state from what land they come. Maybe 
they come from the land whioh we enpposed we had men. 
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During the whole voyage we had an opportunity of etudying the 
nature of the polar ice, the Yennak, with her powerful cranee and winohm, 
offering a very efficient means for thin. Our usual way wea to cut a 
pieoe of ioe, or to find one of a euitable aim, and to liR it on deck. The 
pieces which were fonnd in the water were liable to melt, although the 
water had a temperature of 29°*3 Fahr. This melting affeoted the wper- 
ficid part of the blook of ice, and the interior of i t  wee ee etrong ee 
might be. A block of ioe being brought on deck, holes were drilled into 
it at different depths, and the thermometer introduced. Generally the 
temperature of the ice at that late -n, at the surface, L not far from 

I 

freeEing-point, and in the lower at.& i t  mneaponda to the temperature 
of aea-water. 

On one d o n  we had a good chanoe of taking the temperature of 
an ice-floe, 14 feet thiok; a piece of it, broken by the Yermak, waa found 
floating on ita aide. We found that the temperature ineide of i t  was 
28O.2 Fahr., i.e. 0.6' below freezing-point of eea-water. I am not eure 
whether it ehowe that euoh thiok blocks do not lose entirely, during the 
eummer, their exoeaa of mld received in winter. 

After the temperature of the block of ioe wee taken, we need to cut 
a t  different depths oblong piecea of a certain size, and by eubnlerging 
them in water, study the specific gravity of the ioe. Experiments were 
made with twenty& barnplea, and they have ehown that the floating 
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part of the ioe in within the limits of 6.5 per cent. to 16.4 per cent, while 
the average is 12.0 per cent. 

After experiments on the floating of the ioe, oblong pieoee were sub- 
jeoted to the trial of breaking. The strong& ice wee found to be 
glacier ice, which required 180 lbs. to break the oblonga The w e a k 6  
ice proved to be that from the floe, 14 feet thiok, and required 63 lbe. to 
break i t ;  the average of tho other ioe ahowr that 110 Iba are required 
to break the m e  oblong. After thie we melted the ioe from different 
depths of the floe, and we tented the melting-point. It proved to be very 
near to the &zing-point of fresh water. 

The exterior part of the ioe in water is spongy, with canals and holes 
in it; it loob from the top like lace. The ice of this apongy part haa 
the lowest melting-point visible, from 31"-3 to 30'-6. We subjeoted the 
eea-ioe to the influence of a ourwnt of salt water, 29O.8 Fahr., and 
found that ioe melts in that temperature very eesily. It is rather 
remarkable that ioe melta in water the temperature of which ie more 
than two degreee below its melting temperature. 

After the melting-point of the ice was determined, we meeeured the 
specific gravity of the liquefied ice ; i t  wee proved that this water con- 
tained generally very little aalt indeed. Surfeoe ioe gave almost freeh 
water, but the ice at  the bottom of the floe contained a little more dt, 
aalinity varying from 0.01 to 0-69. The latter high eslinity ia obtained 
from the liquid ioe of the spongy part of the floe. 

Direct measurement of the ice-flow haa shown that the ice-ridgea 
have generally the height of 10 to 14 feet. It is not unusual to meet 
an imridge 16 feet high. One separate ioe-ridge was 22 feet high, 
while on one occasion we saw a detaohed pieoe projecting eomethimg 
about 6 fathoma We did not reach it, and consequently codd not 
measure it, so that this leet figure is estimated by eye. 

There ie no diilioulty in measuring the superficial part of the ice, 
but it is not so easy to obtain a proper knowledge of the depth to whioh 
the ioe-ridgee extend below the water-line. The direot boring of the 
ice gives good figuree. We had an ordinary boring-maohine, but that 
did not answer the purpoee well enough, beoause the progreee of boring 
wse rather slow, Then we arranged a steam-jet, whioh melted a hole in 
the ice, and amwered the purpoee admirably; but unfortunately we 
were short of pipes, and oould not reaoh the lowest part of the ridgee. 
The direot boring showed the thioknees of ice and water layere, or 
spaces in the direot vertical line. These are the figures : 

Firnt boring- 
12 feet ice. 
2 ,, water. 
3 ,, ice. 
2 ,, water. 
4 ,, ice. 

Total ... 23 feet. 

Seoond boring- 
21 feet ioe. 
2 ,, wator. 
3 ,, ice. - 

Total ... 26 feet. 
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Then we tried to peas under the ioe-ridgee a float with Thomson'e 
mnding-tube attaohed to it. We put the float on one aide of the ioe- 
floe, and peeaed the rope around it to the other aide; a little weight 
wee generally attaohed a t  one fathom diehoe from the float. When 
the rope sank properly, we pulled it to the other aide of the floe ; some- 
timee all th ia  manoeuvre wee done with the boet, and eometimea with 
the ship itaelf, her three propellera giving fmility for suoh oomplioated 
menoenme. The float paned under the ohain of ridges, but of oourae 
i t  did not get to the loweat part, whioh might projeot somewhere. 
Often the eounding-tub haa shown 4 to 5 fethonia' depth, but som* 

times it hee shown 7 fathoms. Separate pieom may projeot below to 
the depth of 8 or 9 fathoma, eo that the ice-floe may touoh the ground 
at that depth, but probably will not properly settle iteelf until the 
depth of 5 or 6 fathome ie reeahed. 

Hydrologioal obeervationa oonaieted in determining the epeo%o 
gravity of water at different depthe. Below I give the epeoific gravity 
and temperature of water a t  two stations, one being on a parallel 
of the north part of Spitabergen, another on the parallel of North 
Cape. 
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&atlon No. 31. A n g u t  20. 
7SJ 41' N., a' 68' E. 

st.(*n So. 34, A..uY 23. 
tSa S 2  N., 10" N' E. 

I 

Depth. Temprumtom.: 
f~thoms. -F.hrenhdt. , 17 5 

On examining the figures of both stations, one cannot fail remarking 
that from the depth of 100 fathome to the bottom the temperature and 
ep i f io  gravity of water are almoet the same. In the upper strata of 
etation No. 34 the water on the enrfeoe ie the same as a t  the bottom, 
visible Gulf Stream water ; while st atation No. 31 the water of the upper 
etrata ie muoh influenoed by fweh water from ioe and pwoipitatione. 
I t  ia remarkable that on that station the superfioial water is cold ; then 
oomea a warm layer, then again oold, then warm and oold again. 

Cold water at  the lower ~trata at  both etatione has s tempemture 
of 30'. Such a low temperature ie not met in the Atlantic to the south 
of the Tbomeon ridge. The water acquiree such a low temperature some 
where in these looalities; i t  cannot be in the polar sea, notwithstanding 
its exoeesive oold, because the npper etrata there have 1-8 deneity. I have 
&mmed this question with Sir John Murray. He thinks that the oold 
Layer of thie region ia supplied from the top water being cooled during 
the winter somewhere close to Spitebergen, or to the south of it, where 
no water of lees deneity interferes with the npper layere descending to 
the bottom, when i t  is properly oooled by the winter cold. I perfectly 
mincide with the opinion of the dietinguiehed oceanographer, and I 
am of opinion that cold water must settle down the slope of the bottom 
olose to Spitsbergen. 

There is no voyager in the polar region8 who haa not hie own story 
of bear-~hooting. I could not eacrifioe time in that aport, but there ie 
such an abundanoe of polar beare that one oannot avoid having a shot 
at  them. Freah traces of the white bear are seen on almost every other 
ioe-floe. Generally the traok goee from one end of the floe to the 
other, and i t  looke a8 if the bear on his way goes straight, whether on 
water or a floe of ice. The bear usually makee a hole in the snow, and 
then lies down in it, eo that you oannot see him from a ehort diatanoe. 
When a ship pasaes he jumpe out at  once from his hole, and were i t  not 
for thb one would pass him by unuotioed. 

The moment we entered the ice in June, we saw two bears, but we 
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were very bney a t  that time with the study of the ioe, ao that we let 
them go their own way. When we oame next into the ice, in Augnst, 
we eaw aome bears almoat every day. One bear wee upon the floe 
when we appmaohed. Our eporteman wounded him, but the bear 
escaped to the other end of tbe floe, and swam over the Lena By that 
time the Yermak eppmhed  the plaoe whew the bear wan, and it was 
ehot dead by a bullet from the foreoaetle of the ehip. We stayed a 
quarter of an hour to get him on board. On another ocoasion three 

MOBIPIAB ON THE ICEBERQ. 

bears approaohed the ship at four o'olock in the morning; afterwards 
they proved to be a ahe-bear with her cub, and a he-bear. The watoh- 
man roneed the eporteman, who at once pursued the beare. The oub 
waa wounded Grat, in the leg, and it waa moet pathetio to see the 
mother-bear help her baby to get over the ridges. Another bullet 
killed the mb. The mother-bear, imagining that i t  wee the hebear 
that had Filed the baby, mhed  violently upon the he-bear, and ripped 
up his akin for mow than a foot in length. This gave to our sportsman 
the ohanoe to approach and finish with both beers. 
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The most interesting part of the experiment k the beboviour of the 
ship herself in the ice ; the queetion whether or not the eteel i o e - b d e r  
a n  break polar ice and stand ita preeenr& Experiments in the Baltic 
have ehown that a great deal of power k required to propel the ehip 
through the ice. Iceridgee in deep water, in the Baltio, never a t e  
any coneiderable height, but the ice ie difficult to paae through ; and it 
happerm that the ice-field, which ie no higher than one or two feet, 
requires more power thau the Perm& oan eupply. I n  theae OWBO we 
were obliged to move the ahip aetern, and oharge a t  full speed, gaining 
sometimes lee8 than the half-length of the ship a t  a charge. The faot 
is, that the Baltic ioe, being composed of pieow no more than 2 to 3 
feet thick, gives a very greet skin-mhtanoe to the ship. Thin waa eo 
to each an extent that other ships following the Yermak in the a n e l  
opened by her, on eome ocoaeions could eoaroely p d  with full speed. 

I t  in quite another proowding, breaking the polar ioe. In eome pleoes 
of the Baltic the ioe-field ie uninterrupted from one ehore to another. In 
the amtic sea0 the ice is broken. Floes of ice might be eeveral miles or 
eeveral fathoms in length. Between ioefloee are the lanee, whioh are 
very irregular. Sometimes ice-floes are p r e d  against each other, and 
sometimes not. When the ice is not premed, the progxwm of the ahip 
is very eaey. Floes of ioe even a mile long move away and give 
paamge to the ahip. The sharp projeating anglea of the floes break 
very easily, and eometimee i t  ie preferable to shorten the way by 
mtting a floe right through. Thiok polar ice looke very heavy and 
strong, and when wdking on it, one oannot imagine that snoh a heavy 
thing oould be broken. But the faot is that even ice 14 feet thiok 
craoke when charged at  by the ship, provided there ia room to remove 
broken parta. 

The lower part. of the polar floe has constantly, more or leee, the 
same temperature, while the temperature of the eurface variea with the 
temperature of the air, which eometimee produma the oraob, and eome- 
timee prepam the im for craoking. The moment the ship chargee the 
ice, i t  cracb at  the place at  which i t  might craok in half an hour iteelf 
with another change of temperature of a degree or eo, or with the 
beginning of preaaure. The big floe c m b  more easily than the emall 
floe, which sometimes is puehed by the ship, and goes in front until i t  
manages aomehow to pam on one aide of the ship or the other. 

Fields of hummooky ice are liable to orack even more than fielde of 
plain ice. In charging that ice, the ship'e bow rises to 9 feet; then 
the field cracks, the ship falh down, and goes ahead, moving wide the 
d&b of the ice-field. It is a moat exciting scene to see some of the 
big pieces of ice falling down into the water, and the othem coming to 
the surface from a grent depth, every detached piece trying to find a 
new position, while the ahip itself, being always pushed ahead by her 
machinery, gradually dvancea, maybe rises again, and gives another 
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crack to the field ioe. We took aome oinematograph piotaree, whioh 
show how mnch the ahip lifts herself up in the ice, and that givee ae 
meens of doda t ing  what weight ia applied fa oraok the floe of iae. 
If the ioe ia in the period of preeanre, progreae is not ao easy ; on one 
oocaaion it took me four houre to make 2 mileu, while uanally the 
ehip went, by zipage, with a speed of 34 knot ,  making good 3 knob 
an hour. 

There M a great differenoe in ioe-brdrbg in the Baltio ees and the 
polar mgiona Hummocke in the Baltio ma are never high above the 
level, but aometimea they are very deep. According to our measnrement 
they go down to se mnch as 20 feet. On one ooaaeion we m d  

27 feet down and 6 feet up, the total being 33 feet. Suoh hummooka 
are oompoaed of pieoes 1 to 3 feet thick. Many hnmmooka are formed 
a t  the time when ioe is moved by the swell ; the result of thi~ ia that 
every piem of ioe find8 ita beet position, and the whole hummook ia very 
cornpot. When the ship chargem into i t  it does not always form long 
onrolta, but b d  under the ship, producing no heavy effeot upon her 
skin. When the h i p  paaaea half of its length in enoh a floe, she touohea 
so many fragments of ice 'that they stop the progrem of the ship by the 
friction and the preeeure upon the ekin of the fore part of the ship. 
When the ship etop, there is no other way than to go baok and charge 
again. Thi~  time, before the bow of the ship touches the solid ice i t  haa 
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to run through 100 feet or so of broken ice ; that diminishea very muoh 
the speed of the ship, which on a seoond uharge may make a very little 
headway. It happena sometimes that after the ehip s t o p  going ahead 
it won't go back, and it taken half an hour, until by reversing the 
enginen ahead and aatern one can get the ship out of this dieagreeable 
standdill position. From time to time it happens that one haa to get 
the une of an ice-anohor to move the ship astern. Nothing like this 
h a p p e ~  in the polar ice, which breaks into big piew, and consequently 
there is not eo much skin-resistance. The moment you stop your 
mginee the ship goes baok herself, and there will be no fragmente left 
whioh could stop her p r o p s  when she oharges the eeoond time. For 
thia reason the second charge will be almoet 8e efficient ae the first, and 
we never wanted an ice-cage to move the ship in the polar region. 

Fresh-water ioe in the Baltio is stronger than the salt-water ioe in 
the arctic ma, but, owing to the dimensions of the pitxea of the ice, the 
ship never receivee such tremendous local blows in the Baltio eea as in 
the polar region. The general conolusion ia that in the Baltio the force 
of the engine is required, while in the arotio the strength of the con- 
stmotion is the main thing to pay attention to. 

I t  ie moet intereating to decide the question whether my idea of 
exploring the polar regions by means of ice-breakers ia sound or not; 
whether in future explorere of the amtic should stick to their sledges 
and doge, or trust themselves to the drifting ships of Dr. Nansen, or 
embark upon the strong ioe-breakers. I t  looka as if the voyage on the 
ioe-breaker is the moet expensive of the three, but i t  savee time, whioh, 
if properly calculated, ia always money. If we come to the conclusion 
that the ice-breaker ie to be used for the exploration of the arotio, then 
comes the question, what sort of ice-breaker is good for that purpose? 
Shall we repeat the Yetmak, or shall we give to the new ioe-breaker 
another feature, basing ourselves upon the lesson given ns by the 
experiments of the Y m a k  in the polar ice ? Surely the Y e m k  ia not 
the laet work of science in that direotion. The forward propeller was 
very muoh praised in America, and proved to be useful in the Baltic. 
But when we first entered the ice in June laet, I felt a t  once that the 
fore propeller had to be removed, which wea done on my returning to 
Newoastle. No forward propeller oould stand the charges of the ioe- 
breaker into the polar ice, and if it does so i t  stops the progress of the 
ship. Of course the Yemak is meant for double service; for the Baltic 
the forward propeller is useful, and for the arctio i t  is objeotionable. 
We have either to saorifice one or the other, but if a speoial ioe-breaker 
has to be built for the arctic, it ought to be without forward propeller. 

With regard to the strength of the ship, i t  is not a question of the 
weight of material, i t  is a question of knowledge and experience, and 
I believe that Messre. Armstrong, Whitworth & Co. have learnt very 
much since our last trial in the polar ice. One cannot make a mistake 
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in building a ehip too atrong. The Y m k  had to be improved in that 
reepeot after the first trial, and we have to do eomething more now. 
Had i t  not been for thie, I would not have returned without penetrating 
farther on, in order to etudy that unknown region a little more. 

The angle of the stem, 70' from the vertioal line, proved to be 
a good one; 20' for the eidea of the ship ie aleo not bad, but it ahodd 
run a bit higher than on board the Y m k ,  beoauee the ship reoeives 
with her eidea tremendoae blows; 25' would be still more profitable. 
With much a shape of ehip one would expeot that the ship would roll 
heavily a t  eea I did not dare to give to the Y 4  any bilge keel, 
but I think it would do no harm to the ioe-breaking qnalitiea if the 

ship wae eupplied with two short bilge keela on the laat third of the 
length of the ship; i t  would improve, aomehow, her rolling quality; 
aleo a big rolling ohamber would be usetnl. 

The proportion of the Yemzak ia 1 to Y ; i t  ie suoh bema- the ehip 
hes to enter the port of St. Peteraburg. For the polar ioe-breaker h e r  
linee would be better, but finer linee inoreaae the weight of the ship. I 
believe 1 to 5 would be a good proportion. 

The mze of the ehip depend8 very muoh on the power required, and 
the quantity of ooal-supply. The bigger the ahip, the more powerful 
will be the enginee, and the greater the supply of ooale. During our 
work in the arctic, we aeldom need our full power ; the ehip p r o g r d  
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W y  well with the engines working slow. However, eometimea i t  
h a p p e d ,  during the preewre of the ioe, that fnll power wee required. 
In lmch a oese a ahip with weak engine6 hae to wait, but i t  should not 
be more than a few hours. The progreae of the ice-breaker with smaller 
w e e  will not be ao quick; anyhow, i t  will be p r o p .  I may my, 
the  leu^ power you have, the more patience yon want, in going through 
the polar k. The Barn had 200 home-power ; i t  wae not enough for 
a good ice-breelrer, but I believe 2500 home-power will be mffident for 
fairly good progrens through the ice. 

The dbtanoe that one can go through the ice will depend upon the 
quantity of fuel, and ae liquid fuel ie more effioient than coal, it 
should be aooepted for the polar ioe-breaker. That fuel in  easily put 
into any oompartment of the ship, so that, on entering the ice, one can 
have ae much of that fuel ae the ice-belt and the ~ h p e  of the v m l  
dm. Liquid fuel haa another advantage, particularly applicable to 
imbreak i i ,  where the epeed of the engine is changed ao often. With 
the liquid fuel you stop burning inetantaneody, while with the ooal, 
you burn it unnecessarily every time you unexpectedly reduce your 
fnll speed to a dead elow. Liquid fuel ie easily pumped from one part 
of the ship to the other, and can be need for trimming and heeling 
P"'rpoee8- 

All them deductione are preliminary. I have to think over them, 
and maybe more detailed study of the material we colleoted will foroe 
me to make a alight modification of what I have stated in thin paper. 
But there will be no modification in my idea that the exploration of the 
arotic and antarotio ought to bo done with the help of the polar ioe- 
breakere. 

ON TEE CONFIGURATION OF THE EARTH'S SURFACE, WITH 
SPECIAL REFERENCE TO THE BRITISH ISLANDS. 

By the Bight Hon. Sir JOHN LWBOOK, Bart., M.P., P.R.S., D.O.L., LI,.D. 

TEE Geographid Society did me the honour of ineerting in the 
J 4  for December, 1896, a memorandum in which I amplified a 
suggestion, originally made in 1887, that the tendency of peninsula8 io 
point to the south might be explained by the preponderanoe of water 
in the southern hemisphere, whioh M. Adhemar hae euggeeted may be 
due to the alteration of the centre of gravity of the Earth caused by the 
great southern cupola of ice ; and endeavoured to meet an objection made 
to me privately by my friend Mr. Francis aalton, by pointing out that 
if mountain chaina are mainly the result of compreaeion due to the 
contraction of the Earth, we must expect that there will be two series 
of folde, one at a right angle to the other. 
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Prof. Lapworth,* in a leoture on The Faoe of the Earth," had already 
oalled attention to suoh intersecting folds, an also have Mr. Bertrand 
and Prof. Bonney ; t Darwin 8180 long ago $ oalled attention to the faot 
that volomoee had to be arranged "on one line, or on a set of short 
parallel lines, intereeoting at  nearly right anglee." But none of them 
offered any explanation of the fact that they crow one another a t  right 
angles. 

Dr. Gregory, in a very intereating paper on " The Plan of the Earth 
and ita Causes," 5 objectn to the wggestions in my paper on two main 
grounds. In  the first p l m ,  he esys we should expeot from it " that the 
main geographical etructum line8 in the northern and sonthem hemi- 
upherea would be symmetrical." That wae a h  my own idea a t  firat, and, 
in fad, it prevented me for wme years from making the suggestion con- 
tained in my memonmdnm. Dr. Gregory mnet, however, have over- 
looked the fact that one objed of my paper was precisely to show why 
they would not be symmetrical, and I will not therefore go over the 
uame ground again. 

Dr. Gregory's seoond and " etill more seriom objectionn is, that 
&'The primitive lines of these systems often ooinoide with featuren of 
modern development, and are inconeistent with the old-established geo- 
g r a p h i d  arrangements. For instance, Prof. Darwin quotes the trend 
of the western coast of Europe from Spain to Norway as in accordanoe 
with his scheme. Prim makes the primitive line here run exactly at  
right angles to Darwin's line ; and geologioal evidence. favours Prinz. 
The ooest-line from Spain to Norway is almost oertainly of modern date, 
while the linen of wrinkling, both Eeroynian and Alpine, run trans- 
vensely to the direotion which they ought to have followed if due to 
tidal strain." 

And he adds that the double folde are all true causes seems pro- 
bable. What in  doubtful is whether any extensive trace of their influenoe 
can be dincerned in the present distribution of land and water. A map 
of the world in early Cambrian times might show the influence of these 
pre-geological inaidente, but their geographical effects seem to have 
been obliterated by the changes of geological times." 

I will not here discuss the torsion lines due to the Moon's action, 
whioh have been suggested by Prof. G. H. Darwin,[\ and whioh he 
oonnidera would raise wrinkles on the surface running in a direotion 
perpendicular to the axis of greatest preseure, i.e. north and sonth a t  
the equator, with a trend in the north to the north-east, and the south 
to the south-west. 

- - - - - -- - - - . - - . 

&og. Jmr., 1894. 
t Bull. Boc. ffeol. France, 1892. 
$ 'Qeol. Oba.' (1851). p. 126. 
9 Qcog. Jour., 1899. 
II 'On Problems conneoted with the Tidea of a Viscoua Spheroid.' 
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he regards Dr. Qregory'a suggestion,' however, that the geographical 
effeota of pre-geological " or early geologioal inoidente oould be 
"obliterated by the ohanges of geological times," I may remark that 
folds once started would establish lines of weaknew, and thus tend, as 
Mr. Bertrand haa showrqt to repeat themeelvee again and again, though 
not, of oourse, to the exclusion of others. 

I t  is probable, then, that aa soon as the contraation due to the pooling 
of the Earth began to throw the surfam into wrinkles, theae wolJd take 
a north-eastern or south-weetern direotion. How prevalent suoh linee 
are, a glanoe at  the map will show. I need only mention the weet ooast 
of Europe, and North Afriaa from North Cape to C a p  Blanoo, t&e 
eastern ooast of Aaia from Kamskatka to Siam, and the eastern maat of 
North Ameriaa from Greenland to Florida But I have shown, or 
attempted to show, that ridgee in any direction due to such a aauae 
would be accompanied by others approximately at  right angles to them. 
Such are the weat ooaet of North America from north of British Colnm- 
bir, to Panama, the coast of Labrador, the western aoaet of Greenland, 
the western ooaet of Great Britain, the Red Sea, eto. There are no 
other lines of direation oomparable with these in impartanoe. 

We oannot expeot tbeae linee to be straight or the direationa to be 
mathematically true. Varioua circumetanoes would give rise to oon- 
eiderable deviations. Moreover, as the evidenoe shows, the linee have 
a tendenoy to bifumate and reunite. 

Dr. Gregory says that "Prof. Lapworth lay8 etrees on a the great 
Rooky Mountain-Andes fold, . . . the longest and most oontinuoua 
crust-fold of the present day! The agreement wee important eo long 
aa the Rocky mountains and the Andes were regarded as a single monn- 
tain system, connected into a oontinnous line by a mountain axisrunning 
north and south across Central Ameriaa. But that axial rn~ulztain ohain 
in Central Amerioa iH a myth. Central America is traversed by &.aeries 
of ridges which run eaat and west, and not north and south. The 
watershed, i t  ie true, rune along the Pacific border, but that is due to a 
movement later than the mountain ridges, whioh are thus tmnoated. 
The continuation of the Andm ia in the mountains of Venezuela, not in  
North America or the Sierra Nevada." 

But may not the Andes be continued both in the Rooky mountaine 
and in the A l p  of Venezuela? Very instructive experiment,, as ahow- 
ing the manner in whioh the contraction of the Earth would throw 
up ridges, have been made by Sir I. Hall, Favre, Cadell, and othera. 
In  a11 these cases, however, so far as I am aware, the praesure w- 
in one direction only, where- in nature there would be oompreeeion in  
two directions at  right angles to one another. I have already suggested 

Phil. Trans., 1879, p. 529. 
t Bull. Soo. Qeol. Franos, 1892. 
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this in my book on the Beauties of Sature ' (1892), but for the make of 
olearneae may perhaps repeat i t  here. 

"If the elevation of 8 chain of mountmine be due to the oeU8es 
suggested in p. 214 (i.r. the contraotion of the Earth through 0001- 
ing, and ooneequent folding of the enrfmoe), i t  is evidentthough, 
go far as I am aware, stream hes not hitherto been kid upon this-that 
the oompreaeion and consequent folding of the etrete would not be in 
the direotion AB only, but also a t  right angles to it, in the direotion 
AC, though the amount of folding might be greater in one dmotion 
then in the other. Thue in the w e  of Switzerland, while the mmin 
f a l b  run eouth-weat by north-eeet, there wonld be othere a t  right 
anglee to the main axia. The oomplex strnoture of the Swise moun- 
tains may be pmrtly due to the co-exiatenca of these two directione of 
preswre a t  right anglee to ' one another. The presence of a fold eo 
originating wonld often divert the river to a oouree more or leae nearly 
at right anglee to ita original direotion." * 

Nature has provided for ue an mdmirmble illnetration in the owe of 
the Jura. It will be eeen there that the folde do not take the form of 
abeolutely straight and pmrallel linen, but of elongated ellipees or leneea 
often bifurcating and then reuniting. The main folde run south-weet 
and north-eaet, with orosa-lines, as, for inetance, the depression from 
Pontarlier by JougnetoVmllorbe ; that by Delle, Porrentruy, St. Ureanne, 
and Biel ; that by Basle, Liestml, and Olten, etc., all of whioh have been 
adopted by riven and railway companies, 

Now let ue apply theee considerations to a apeaial part of the globe, 
and i t  is natural to select our own mnntry. 

I will begin with Sootland. The most remarbble geographioel 
feature of North Britmin ie aurely the Great Glen-that remmrkab1e 
valley whioh, commencing in the eouth-weet with the Firth of Lorn 
and continued through Looh Linnhe, Looh Eil, Loch Loohy, Loch New, 
end the Firth of Inverneae, almoet dividea Sootland in two. It is, 
moreover, only one of many. Beginning with the north-west, we have 
the outer coeet of the Hebrides, the Minoh, Sleet aound, the eastern oorrst 
of Sutherlmnd and Caithnw, the line of Looh Awe, Looh Lydooh, Loah 
Ericht and the Spey, Looh Fyne and Looh Tay, the Solway Firth, eta. 

The oroeelinee, or thoee running from north-weat to mouth-em$ if 
shorter, are elm numeroue. In  Sutherkndshire Loch Shin and Looh 
More, and ooming eouthwarda the two Looh Bmmts, Looh Ewe end 
Looh Maree, the sound of Harrie and Looh Snizort, h h  Houm, the 
Sound of Mull, the North Channel, Loch Ryan, and Luoe bay, Wigtown 
bay, etc. 

The predominmnt effect of these two lines on the geography of Soot- 
land h~ not hitherto, I think, received the attention i t  deserves. 

* ' Beauties of Rature,' p. 295. 
NO. I.-JANUARY, 1900.1 E 
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I n  England and Walee we have, for the north-east and south-west 
linee, the Menai straits and north cosst of Carnarvon, the north coast of 
Cardigan and Pembroke, the line of the Bristol Channel from Glouoeeter 
to Cape Cornwall, and some of the principal hill ranges, the Cheviots, 
the Cotteawolds, the Chilterne, etc. Whils for the transverse line6 I 
might mention the Weaver and lower Mereey, the lower Dee, the Clwyd, 
further south the upper Severn, the Wye, the weetern Colne, and several 
other Thames tributaries, Southampton Water, etc. 

Many of the great faults whioh orose the country for milee, as, for 
inetance, the two great faults which cross the south of Sootlend from 
sea to em, also follow one or other of theee two main lines of dieturbance. 
I might also refer to the general strike of the Secondary strata from the 
Briatol Channel to the Waah. 

I submit, then, that, so far from its being doubtful whether any 
extensive trace of these double folde aan be dimmed in the present 
distribution of land and water, the effeot ie etill clearly shown on the 
Earth's surface, and that in the Britieh Islands we have a most inetmc- 
tive illustration. 

There is, however, of oonree, nothing in thie which conflick with 
Mr. Green and Dr. Gregory's very interesting and ingenioue euggestions 
ae to the tetrahedral form of the Earth. 

A RECORD OF EXPLORATION IN NORTH-EAST AFRICA.* 

THE appearanm df a detailed narrative, by Lieuta. Vannutelli and Cikrni, 
of the late Captain Bbttego's second great journey in East Af'rica, supplies 
a welcome addition to our knowledge of one of the most intereating 
regions of the whole continent The expedition whioh it deeoribes 
was, apart from the lamented death of the leader, one of the most succw- 
f d  and fruitful in geographioal reenlte that have been aocomplished 
within reoent times ; and although more than two years have elapsed 
sinoe the return of the survivors, the interest of the reoord has suffered 
no diminution in the interval. 

The main objeotive of the journey Was, ae ie well known, the solution 
of the much-debated question of the termination of the river Omo, whoee 
headatreams, flowing eouthwarde from the Abyseinian highlands, have 
been for many years known to travellers from that direction. Not only 
wee this problem eatiafaotorily solved, but other points of interest con- 
nected with the lakes and rivers of this part of Africa were for the first 
time brought to light. After a brief introduotion, in which the hiatory 

' honda  Spedizione Bbttego. L'Omo.' By L. Vannutelli and C. Citerni M i  : 
Hoepli 1899. 
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of the Omo problem is conaisely told,* the anthore, the sole anrvivore of 
the four Europeans who eet out from Brava in 1895, give a connected 
narrative of the couree of the expedition sown to the amval at Zeile 
nearly two yeam later. The early etagee of the route-from Brava to 
Logh on the Jnba, and thenae west up the valley of the D a u e l e d  
through country not entirely unknown, and must be pawed over here, 
though the narrative contains valuable matter relating to the geography 
of the omntry, and the varied tribee which inhabit it. Entirely new 
ground was first entered in the neighbonrhood of the lake Abb~ya of 
Princa Ruepoli and Dr. DonaIdaon Smith. Here the travellers were in 
a region of mountaim and lakee, meriting the title of an African Switzer- 
land, of whaee beauty and fertility they are never tired of diecoursing. 
Keeping to the east of the Segan, the feeder of Lake Stefanie, and thus 
leaving Lake Chamo (Abbaya) for the time unvieited, though seen h m  
e dietance, they eoon reached' a still larger basin girt with high moun- 
taina, ita eurfaoe broken by numeroua islanda, which, like the shores, were 
clothed with luxuriant vegetation. Elephante and other game were 
fwquently eeen. The ielande were inhabited by a tribe of skilled canoe- 
men, with whom, after some fighting, fiiendehip was at  last established. 
During the circumnavigation of the lake, i t  wee found to be separated 
from Lake Chamo by a strip of ground only a couple of miles wide, and 
generally low. The larger lake (Pagade, or Margherita) is drained into 
the amder by the river Walo. Lieut. Vannutelli, who explored a part 
of the eaatern side of Lake Chamo, wee of opinion that the stream on this 
aide entered the lake, i~stead of issuing from it, as Dr. Donaldeon Smith 
thought ; but the latter view is aowpted in the maps which accompany 
the work. 

In  order to reach the Omo near the lowest known point on its couree, 
it was now necesssry to strike west acrose e mountainous region iu 
which constant rain wee experienoed. The natives showed themselves 
snrpicioue, by reason of the alarm e p r d  abroad by the doings of 
Abyaeinian raiding-parties, with whom the Italians were supposed to 
hove some oonnection. After d n t  asoents end deeaents, during 
whioh a meseive peek named Guge, nearly 14,000 feet high, wee passed, 
streams flowing to the Omo-or " Ume," as the objeot of search began 
here to be known to the nativeewere rea0hed.t A new danger arose 
from the preeenoe of en Abyssinian f o m  on the Omo, just ahead of the 
expedition, but the wild mountains on either hand made i t  neoeesary to 

Mr. Jamea MaoQueen, whom views on the queation are referred to in the introduo- 
tion, is mneouely spoken of M an American. Although he resided for a time in the 
Wwt In&% Mr. MmQueen WM by b i ih  s Scotohman, and the greater part of his 
oueer WB. conneated with this oountry. 

t The n m e  Bhambara," heard of by Borelli M that of the lalre whioh reoeived the 
Omq WM found iu w e  here and along the Omo to deeignrrte an uninhabited traot of 
mn*. 

E 2 
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keep straight on. Arrived a t  length in the narrow, thiokly wooded 
valley of the Omo, the travellers turned a t  onoe towarde ite mouth, and 
suooeeded in eluding their dangerous neighboura. Leaving the river 
for a time, they had to fight their way through the mountains, inhabited, 
for the first time, by tribea of negroid oharaoter. Again w h i n g  the 
Omo on its exit from the mountaim, the expedition followed down ita 
eastern bank-round the great northerly o w e ,  whioh eeema to have led 
Dr. Donaldeon Smith to mistake a tributary for the main etream-until 
a t  leat the sight of Lake Rudolf told the travellers that their ohief trek 
wae aocomplished. 

Although the ohapters which tell of the maroh through the Alpine 
regiona of Eaet Afrioa are perhaps the most intereating part of the book, 
the enbsequent portion, dealing with the exploration of the beocietreams 
of the Sobat and the 8808ut to the Abyssinian p lnhu ,  is of aoaroely lees 
importance. The main narrative is followed by extracte from a journal 
kept by Dr. S m h i  on hie fatal attempt to r m h  the ooaet from Lake 
Rudolf, with a map of his itinerary through the Borau country & of 
Lake Stefanie. The reanlta of the surveys oarried out during the whole 
maroh are shown on five l a r g e - d e  aeotional maps, baaed on 132 
observations for latitude and 63 for longitude, whioh are fully d i s c a d  
by Prof. Mioaevioh in an appendix. Other appendioee give the 
soientific reaulta of the expedition in other direotiona, which, valuable 
aa they are, would have been still more oomplete had i t  not been for 
the 1088 of a part of the notee during the attack on the party near the 
Abyesinian frontier. The eeotioua dealing with meteorology end geology, 
the latter illustrated' by a epeoid map h e d  on the colleotions of Dr. 
Saochi, are of partioular value. The whole of the Alpine region of Lake 
Margherita and the Omo falla within the area of reoent voloanio rocks, 
while in the Juba valley older voloanic rpcke with calcereous and ore- 
taceous strata of Yesozoic age are largely developed. 

DISTRIBUTION OF AGRICULTURAL PRODUCTS AND LIVE 
STOCK OUTSIDE THE TROPICS.' 

By A. J. HERBERTSON, D.80. 

THE botanist who etudiee the dietribntion of planta usually eliminates 
all ooneideration of the plants cultivated by man, ae vitiating his inquiry. 
The present work is an elaborate study, baaed on statistics, of the dia- 
tribution of cultivated plants, and ia the firat oomplete work of ite kind. 

* ' Die Landbauzonen der auasertropimhen Llntler.' Anf Orund der atatirtimhen 
Quellenwerke dargdl l t  von TII. H. Eogelbrecht. In three volumes: vol. i. Text, pp. 
xi., 259; vol. ii., Statistics, pp. x., 383; vol. iii., Atlae, pp. viii., 79 m a p .  Berlin. 
1899. Dietrich Reimer (Emst Vobsen). 
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Originally inspired by the incream of Amerioan cereals in European 
markets twenty years ago, and planned as a study of the orops in the 
two continents, the work has been extended to include all the orope and 
live stock of the great cereal-produoing regions of the World outaide the 
tropioa. The statiatica are, in the first place, those for 1882 for moat 
Enropean countries, bnt they are compared with both earlier and more 
recent ~tatistica in maet countries, so that the second volume, whioh 
inclndee the statistical tables, is a moet valuable source of accurate 
information aa to the arm growing oereels and the number of live 
stock, not merely in oomparatively reoent years, but also in the past. 

The fault we find d t h  the statietica ie that for most oountries single 
yeare have been taken. In the case of Argentina, for instance, the 
fluctuatione from year to year in the wheat-produoing area are so great 
that a comparison of one pair of years would lead to apparently dia- 
metrically opposite oonolusions from that of another pair of years. In a 
work of this magnitude the mean values should have been calculated for 
a aeries of yeare. This would no doubt have involved much labour, bat 
i t  would have given a greater and more lasting value to the elaborate 
maps which form the third part of the work. 

The author haa not shirked labour, for he haa expreesed the statistioe 
in  relative as well aa in abeolute figurea. He has chosen what aeems to 
ue very unfortunate standards of comparison-in the m e  of agr id tura l  
produota, the area sown with cereals (Hdmgetreine, the northern oereale, 
excluding the Hackggetteide, the tropical cereals, such as maize and rice) ; 
in the case of live atook, the number of cattle. The former are ueeful in 
showing the relative importanoe of any perticnlar crop compared with 
the total oereal orop in any region, but they give no indication of the 
relative importanoe of the particular crop in different regions, which is 
by far the moat important consideration for geographical purposes. I t  
ia greatly to be regretted that the author shoald have aoneidered the 
plan of the atatiatioe to the common denomioator of the total area of each 
region only to dismim it. This ia by far the moet aatiafactory method 
of treatment for cartographic purposes, except in cases where the data 
and the scale of the maps permit the delimitation of uncultivated lands, 
when the arable area can be used aa the common denominator in the 
case of agricultural products, and the reaulta of the oalculatione shown 
over only the arable region, and not over the whole political region of 
which i t  forms part. 

The author's method leads to emphasizing the lees of two important 
consideratione, the one which oan be most easily appreoiated by a com- 
parison of a aeries of maps. His maps show that in 1882, with hardly 
an exception, more than half the oereal-producing land of Scotlend, 
Walee, and Ireland was cultivated for oats, and that in Suffolk less than 
10 per cent. of this land waa so ntilized. This is uaeful if we have a 

. map showing that in, say, Ross and Cromarty 2 per cent., and in Suffolk 



37 per oent., of the total ares produoed cereab, as happened on the average 
from 1891 to 1896. He givee no mah map. He doea not even give the 
statistioa that would have permitted the aaloulation of data from whioh 
such a map oodd be constmoted, although it would have been easy to 
add a row of areas, a t  least in most oountriea dealt with. One has to 
obtain such statistics from other sonroes to discover that the same pm- 
portions of the surface of Roee and Cromarty and of Suffolk are sown 
with oats, namely 1.7 per cent., for in the former oounty 647,  and in the 
latter only 5.2, per oent. of land growing cereals yielded oats. The 
author would my that the map baaed on proportion of total area grow- 
ing oata wonld indioote that oats were more important in Suffolk than 
Roes and Cromarty, and wonld conceal the fact that they were by far the 
most important oereal in the latter county. Surely a aomparieon of 
wheat, barley, and oat maps would a t  once indicate this faot. The 
method of first eliminating, both in statiatiaal tables and on the map, 
the uncmltivated area would overoome this diffioulty, and permit both the 
faota of the northern county having few crops and thoee ohietly oata, to 
be illustrated on one map. As i t  is, we have no means of appreaiating 
from the atlas the intensity of onltivation of any partioular orop in 
different regione. Thie would have been possible, had Mr. Engelbreoht 
d m l a t e d  and depicted for eech region the proportion of its cereal-pro- 
duoing land to the whole, and the number of cattle per unit area, by 
oomparing auoh m a p  with thoee &owing the relative proportion of one 
aereal orop to all, and of other live stoog to oettle. I t  would be, how- 
ever, muoh more difficult to obtain all the different interpretations of the 
faota h m  auoh a series of maps than from the other series, where every- 
thing wee expremed in terms of the total area. 

Although we think the relative tables and the maps would have 
been more useful if treated differently, yet the great exoellenoe of 811 
parts of thia monumental work must not be overlooked. The tablee 
are full of invaluable figures, the text of important observatione, and 
the maps reveal many interesting features of distribution. Some of the 
maps, showing the distribution of two different orops, c.g. wheat and 
sugar in Australia, those with lines showing regions where wheat 
predominate over rye in Europe, are most instructive. Innumerable 
relationships are discussed in the text between climate and orope, end 
between one orop and other planks, and eome of these are illustrated in 
the atlas. 

On numerous maps seleoted isotherms are drawn, and in many oasw 
them run close to the boundary of cultivation. For instance, hardly 
any maize iu grown in Europe where the mean temperature ia under 
19" C. in June, in Anetralia where under 18" C. in January, but in 
North America maize is grown in all of the United States, in many of 
which the mean temperature in June is lower than this. I n  the oam 
of Australie, espeoially, some rainfall lines would have proved valuable 
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addition, e.g. that of 15 inohes per annum, outside of which little wheat 
can be grown ; and 30 inches, whioh approximately forms the western 
limit of maize in the eest; and 40 inches, which bounds the region of more 
intensive maize cultivation. The increase of goats, mules, and aasee in 
the drier areas is graphically shown on the maps, and would have been 
made clearer by a series of imhyeta. 

On many of the maps the distribution of a number of forest trees is 
indicated and oorrelated with that of the cultivated plants. This we 
consider a moat valuable feature of the work. For instance, noting 
that the northern limita of the cultivation of oats almost ooinoides with 
that of the breaking buckthorn (Rhamnua frangulca, L.) in European 
&a, that its eouthern limit is almost coincident with the southern 
limita of the bird oherry (Prunus padue, L.), we may aasume that the 
region between the natural limits of the growth of these trees in 
Siberia i~ a possible area for oat onlture, and beyond that i t  would 
probably fail. 

From a geographicel point of view, the stud; of plant aseooiatione 
is more important than the study of the distribution of an individual 
speoiea, and hes great eoonomio poseibilities, so much so that in reoent 
yeam speoial surveys of natural biological conditions have been started 
in aeveral of the American states for the benefit of the farmer. This 
plan of oomparing the distribution of cultivated plants with that of 
natural plants may be looked on as a special and moat valuable applioa- 
tion of the method. In  this way i t  becomes poesible to nay, from the 
study of the natural flora, what the chances of success in onltivating 
speoial economio plants will be. 

Two other valuable features of this great work must be noted: 
(1) There is a disoussion of changes in the intensity of cultivation in  
the past few decades, of which the diminution of wheat in our own 
country and the increase of wheat in the more reoently settled lande of 
the globe is the most striking example; but the retreat of the polar 
limite of wheat, the vine, and cotbn with the inorease of transport 
a t i e a  is quite es interesting, if lees known. (2) The first map and 
part of the introduotory text deala with the different extra-tropioal 
cultivation belts, which Mr. Engelbreoht divida into (a) arctio, ( B )  
amtio and antarctic barley belte, (c) the oat belts, (d) the steppes of Central 
Aaia and Southern Russia, (e) the maize belte, ( f )  the sub-tropioal 
barley belt, (g) the sub-tropioal cotton belt, and (h) the sub-tropid 
eugar-cane belt. 



LIEUT. KOZLOFF'S EXPEDITION TO CENTRAL ASIA. 
AT a meeting of the Russian Geographical Society on November 22, a n  account 
was given of the expedition which the Society sent out laat spring to continue t h e  
exploration of Csntral b i g  It was entrusted to Lieut. P. Kozloff, the well-known 
explorer, who h~ made aeveral expeditions under Prjevdski and Qeneml P e ~ h f f ,  
and kter  on in company with Roborovsky. He wee acoompnied by M. K o z d o f f ,  
and a naturalist, M. Ladyghin. According to the information just received from 
Kobdo, the work of the expedition waa aa follows. 

On June 23 the expedition wee at  the Altai Stanitaa, where the laat preparations 
for the long journey into the deserts were completed. The ekpedition left th i s  
place on the 26th, the -van consisting of 18 men, 54 camels, and 14 horeea, and 
begm ita explomtione in a very imperfectly known region of the h a t  Mhi. 
Following the banks of the river Bukhtarma, they gradually ascended to the  
limits of perpetual snow and glaciers, and reaahed an undulating plateau, which 
waa oovered with graaa that had already aauumed its autumn tints. Them w a ~  
very little animal-life, though water waa in abundance, the plateau being dotted 
with a great number of amall lakes. l'he whole waa of a gloomy aspect. Taking 
e d v d g e  of a day's halt, they explored, in a boat made of linen and cork which 
they had brought with them, one of theae lakea-Khalueyn-nor. 

At  the western end of the Ulan-dabs pa* which is on the frontier of Rnreis, 
the expedition divided into two prtiee. The luger one, under Lieut. Kozloff, 
cmaaed the range, and on its eaatern elope enteredthe baain of the river Kobdo, 
which is under the influence of the dry climate of Mongolia, and widely differs 
from that of the Bokhtarma. The river Kobdo was reached on August 15. I t  is 
360 feet wide, and is very rapid. The valley is covered with woods. Here and 
there one sees small lakes and marahea, which are peopled with bii. The whole 
length of the river Kobdo is about 340 milea. It takes ita origin in the glr&ers of 
the Southern Altai, and flows afterwards on the high plains whero it entera the 
lake Kara-mu. The caravan crossed the river by means of small rafts, and, leeving 
the valley, entered a rugged mountainous region intersected by deep valleys con- 
taining rapid torrents. After a four days' march the travellers approached the 
mow-clad mountains of Qurban-twatu, which are held in high reepect by the 
Mongols. Some Mongols were found staying a t  this place, and guides were taken 
from among them. After eeveral dayd rapid march, without halt4 the expedition 
sew a t  laat, on August 24, from the top of a hill, the wide valley Buyuntu, with 
the little town of Kobdo. 

The other party of the expedition, consisting of Kosnako5, Ladyghin, and a 
few men, lightly equipped, moved south from the KoWo highway. Going through 
the valleys of the rivers T~agan-go1 and gobdo, 8e far as the lakee a t  the s o n w ~  
of the latter, they croesed the water-parling between Kobdo and the S a k d ,  then 
the  headwatars of the Buyuntu, and, finally passing by Lake Dain-nor, they 
reaohed the town of Kobdo. The route lay through a wild mountain region along 
a s m d l  footpath, which wound along the stony slopes of the valleys. ~h~ hegd 
d e y  of the river Taagan-go1 is not wider than 2 or 3 miles, and has, b r d y  
epeeking, a direction towards the eaet. The river itself, the muddy water of whioh 
rapidly runs tetween low banks, has a width of about 140 feet. The v&y i,, 
inhabited by nomad UryankEai Kslmoks. Further east the valley appears still 
more desert, the surrounding mountains are t~eeless, the ground is occ-iondly 
covered with salt. and both the vegetation and the animal-life became poorar and 
poorer as the party ~pproached the place where the Tangan-go1 joins the ~ ~ b d ~  
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river. Further on they mended the river Kobdo, which flows rapidly between 
wooded and hilly banle. Here, in contrast with the Taagan-go1 valley, the slopes 
of the hills are oovered with -a, and there is plenty of rich meadows and 
paaturea 

Continuing their journey up the Kobdo river, in a south-weatern direction, the 
perty oune to the rpot where the river fonne two small lakes, on the banks of 
which there are lleveral Kirghiz villagee. The lower Kobdo lake has an irregular 
elongpted form, atretching 10 milea from eaet to west, with a width of about 
ti& mile. There are in it  fifteen ielanda, of which some are from 2 to 2) 
milm long. 'khing advantage of the boat which they brought wibh them, the 
explorers d e  a series of soundings of the m e ,  and visited the slands. The 
upper lake ie connected with the lower by a mpid watercowne, 420 feet wide. 
The upper lake proved much larger than it wee suppoeed to be; its length 
in about 16) milee, and ita width 4 miles; its depth attains 18 fathoms. From 
these lakea the party travelled to Lake Dain-nor, and found on the way numbers 
of gmvee with ancient tombstones. The cimumference of this h t  lake is 13 
miles, and it in 4 miles wide. The paw Ak-korum is not very high, but difficult, 
on ~coount of the great quantity of water whioh covers the stony ground and 
makes i t  slippery. Further on the party went along the valley of the river Sakeai, 
which they found similar in nature to the Teagen-gol; then they reached the 
Bnynntu, which flows k t  in a. stony bed amidst thickets of bushes, and further 
on in a narrow d low gorge. Here and there small terraces, covered with trees, 
ohiefly willom and a&, were seen along the banks. The population consista of 
Olot-Kalmuka The gorge wm followed for about 60 miles, when the valley 
saddenly widened, attaining a width of about 7 miles; the mountains on both 
ita aides became very low, and a grand view opened upon a high snow-clad range, 
which rune parallel to tbe gorge to the right of it. A little further on thie seoond 
party MW Kobdo, which they renched on August 28, having covered 378 miles in 
twenty daya At Kobdo the expedition stayed for nine dayr, buying provisions 
for its further dx months' journey; and then, on September 6, they started towards 
the eat-south-mat, along the northern foot of the Gobi Altai. 

THE MONTHLY RECORD. 
EWOPE. 

Oxford Degree for Phydoal Gleopaphy.--Some yeam ago tbe Univereity 
of Oxford instituted the degree of Bachelor of Science to be awarded for original 
r w h .  It has just been wnferred on Mr. H. N. Dickson, of New allege, 
University Leotnrer on Phyeical Geography, whoae research took the form of a 
compreheneive stndy of the temperature and salinity of the surface water of the 
North Atlantic, with v i a l  reference to easonal variations and the influence 
exercised on the climate of Western Europe. l'he result is to throw much light 
on the changes in the circula\ion of the ocean according to the reaeon, and on the 
interaction of sea-surface temperature and cli~llate. The examiners were Sir John 
Murray and Prof. Odling. 

The Birmingham Water-,apply from Walw-An interesting account 
of the Birmingham water-supply scheme, now in coum of execution, appears in 
the fiReenth volume of the Proceedings of the Royal Institution of Great Britairc, 



being a papet read la& yerrr before the Institution by Mr. James Manesrgh. The 
d r a ' i  area, over which control WM obtained from Parliament, lies in the western 
corner of hadnorahire, with puts of neighbouring counties, including the basin8 of 
the Elan and Claerwen, western feeders of the upper Wye, the distance to Bir- 
mingham by the route choeen being 80 miles, 08 compued with 100 milea from 
Thirlmere to Memchester, and 66 from Vyrnny to LiverpooL The projected 
Welah acheme for London involves ah aqueduct of 170 miles. The area of snpply 
is 45,562 acres, while from the record of r.infaU kept by the lord of the manor 
fiom 1871 onwards, the mem annual fall of a long serLas d yearn is taken an 
68 inches, and that of three coneecntive dry years 8t~ 55 inches. From thin i t  ia 
calculated that, allowing for evapomtion and loss by overflow, a supply of mrenty- 
five million gallons daily will be obtained, in addition to twentyimren millionq the 
amount fixed ae "compensation supply" for the river below the lowest dam. A s  
the discharge a t  this spot bae been estimated a t  only four and a half million gallons 
during very dry weather, the benefit to the river Le evident, a p r t  from the  addi- 
tional service done by obviating dissstrous floods. The geologicsl features of the 
area favour the operstiona for reservoir construction. At a point called C a h n  
Coch, a little below the junction of the Elan and Claemen, bands of hard 6 t h  
and wnglomeratee cause a contraction of the valley, and point out the best spot 
for the construction of the lowest dam. This will be 122 feet high, and will im- 
pound the water for a distance of 4 miles up the Elan valley, and 24 miles u p  that  
of the Claerwon. Spote have been chchoeen for the erection of five more dams higher 
np the valleys, two in that of the Elan, and three in that of the Claerwen, the  
positions W i g  determined by the fact that they afford the greatat impounding 
c a w t y  with the leaet amount of structural work An interesting and unusual 
feature is the provision of a submerged " dam within the lowest rerewoir, so a s  
to provide the neceeeary head of water (770 feet above ordnance datum) for the 
Birmingham supply in times of drought, while leaving that contained i n  the  
reat of the reservoir, a t  a lower level, available for the ucompensstion" supply 
to  the river. At  such times the former supply will be derived from the upper 
reservoirs, a drought of 180 days being thus provided for. The drainsgs area 
above Caban Coch is twice that dealt with in the w e  of Vyrnwy, and four 
tinles that of Thiilmere. In  time of high flood, the diecharge may amount to 
700,000 cubic feet a minuta, and the eurplus water will pow over the whole 
600 feet of the dam, with a depth of about 3 feet a t  the c m t .  Almost the whole 
collecting area coneiste of mountain p t n r e  or moorland ; but in the lower parte of 
the valleys a few small farmateads will be submerged, ae well ae the ch-h 
and old manor-home of Nant-gwillt and Cwm Elan House, once the reaiden- of 
Shelley. 

Anthropogeography of Cormoa.-An instructive study, by Prof. h-1, 
of the effect produced by the physical geography of Corsica on the wum of its 
history, appears in the Andf?a  & (%ographie for July 15 last. The writer begins 
by  examining the influence exercised by the position of the island with m p e c t  to 
neighb~uring lands, and to the encloeed basin of the Tyrrhenian sea, the historical 
importance of which hae a lway~ been greater than that of the mom open sea tu the 
w a t  of Corsica By ita more northerly position, Corsica wae further removed t h  
Sardinia from the influence of pre-Roman civilization, and wse long p h e d  a t  a 
d idvantage  from the prior attention directed to the latter. Naturally, the  a n d  
is lnost nearly connected with the Tuscan coast of Italy, beiig further mmoved 
from France, and still further from Spain. Its relations, however, with the near& 
part of the Italian coast (Pim) lasted for a comparatively short period (1@)&1348), 
being followed by Genoese domination, while the rivalry between &nos pnd 
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Branoa finally brought about its connection .with the latter. The shining of 
pol i t id  w n d e n c y  thus followed a regular a o u m  from E.S.E. (Bome) to N.N.W. 
(hbmilltre and Frpnee). Although an island, Corsica was too small and too near 
other land-arena to maintain an independent,erietence, but ita insularity baa been 
sufficient to impress a decided charaoter of their own on the life and thought of the 
inhabitants. As regards the physical struoture of the island, the dominating fact 
is itm division, broadly speaking, between the granitic area of the weet and mnth 
end the sohietoee area of the n o r t h e t .  The line of division is marked by an 
important depreesion, pusllel with the principal linee of elevation, which wlre 
covered by the aen during the Tertiary epoch. The main water-parting of the 
inland, nearer the weet conat in the north, and the errst in the muth, plays a very 
dW'erent r61c in the granitic and aohietoee areas, presenting greater facilitiee for com- 
munication a c r m  it  in the latter. The character of the eurface in the two regions is 
PLO very different, the north-escrtern seotion being composed of undulating heighte 
rrmning generally north and south, while the granitic area is a land of mountains 
rising abruptly from the see in parallel ridges, forming long and narrow valleys, 
and gulfs cuttingdeeply into the coast-line. Socially it is the land of shepherde 
and Umgnori," whist historically it lie8 off the track of great eventa. In  the 
extreme north and muth are minor areas, distinct in m a ~ y  ways from the rest of 
the island. The region of the north-east, though in area only a fourth part of the 
island, forms in history practically the whole of Oornica. In it  one of the most 
important positione is ooaupied by Corte, the radiating centre of the principal 

of traffic, and the point of contact between the mountains and the coast- 
landn ; and i t  conts'1ns as well a whole series of sitan of historical importance. Thin 
region has a striking counterpart in the south-we& of Sardinia, in which the 
cmrdination of geographical features, and the resulting historical phenomena, are 
strictly analogous. The concluding section of Prof. btzel 's paper deals with the 
oontrasta o5ered by the a t  and weet coacts, and the reaaonn which make the 
latter, with its many indentations, an exception to the rule that a broken cowt 
line favours the development of a country. 

Hew Smeyor--era1 of India.-The Indhn Survey Notes for September, 
1899, contain the announcement of the retirement from the post of Surveyor- 
Qeneral of Major-General C. Strahan, RE., and of the appointment in his place of 
Lieut-Colonel St. George C. Gore, previously Superintendent of Trigonometrical 
Surveys. General Strahan was the laet officer in the active service of the Indian 
Qwehment of the corps of engineers raised under the Eaet Indii Company, the 
diutin-ed record of which is thus brought to a cloee by hie retirement. He had 
m e d i n  the Survey Department for thirty-six yearn, during the last four and a half 
of which he had been a t  ita head. An important part of his work had been con- 
nected with the topographical surveys of the Native States of Bundelkhand, 
Central India, etc., whew the present system of plane-table surveyipg may be said 
to have been elaborated and brought to perfection. To thii work he had devoted 
himself for no l e ~  than twenty years. The place of Colonel Gore as Superintendent 
of !higonometrid Surveys is taken by Major 8. Q. Burrard, RE., one of the officern 
entrusted a few yeara ago with the re-determination of the longitude of Madras. 
Another announcement is that of the death of Hira Singb, a native surveyor of the 
Deprtment, who did much good work on and beyond the north-west frontier 
while attached to varioue military and other expeditions, including that of the 
Afghan Boundary Cornmiasion. 
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Bhinoeeror B - h  from h & ~ l p  Mongolia.-We have received from 
M. Obrucheff, the well-known Ruclsian traveller, the copy of a pamphlet on the  
d i i v e r y  of the remains of rhinoceroe in Fa te rn  Mongolia during his journey of 
1892-94. The identity of the remains, which condst principally of a lower jaw 
with fragmeuts of teeth, hss only recently been atablished by Prof. Sueatt, whew 
report fonns the first part of the brochure. They are of interest aa establishing t h e  
h t  that the mdimentuy formation in which they occurred is a fresh-wator d e w i t  
of d moat Middle Tertiary age, and thus shedding valuable light on the geologkd 
hietory of Eastern Central Asia. M. Obrncheff gioee a dewription of the geological 
features of the neighbourhood of the Khuldyin Gobi plateau, on the edge of which 
he d i v e r e d  the remains. The plateau l i a  near the salt lake I r e n - d o d - n o r ,  
on the caravan route from Urga to Kalgan. Its border is much broken into 
isolated fragments, where the geological formation is w i l y  determined. The upper 
layer is a whitish fine-grained conglomemte, beneath which is a whitish marl with 
intermixture of clay, etc., while the lowest layer is a brownish-red marl. The 
rhinoceros remains were found in the middle layer. From the g e n d  lie of the 
country, M. Obrucheff concludes tbat the strata of the Khuldyin Gobi, which 
6ccupy the lowest part of the whole region, form the oldest memher of the exteneive 
Qobi deposits of %tern Mongolia. ~ h e a e  being now proved, an above stated, to be 
of freeh-water origin, i t  is found that the ancient Inner Aaiitic sea or seriee of laka 
consisted from the beginning of fresh water, and exieted during the latter half of 
the Tertiary period. These conclusions agree with those of Prof. L&zy, the 
geologist of the Szhhenyi expedition, though M. Obruchelf had before doubted the 
freeh-water character of the ancient eea, having taken the remains now deaoribed 
for those of a large fish. 

Thb bological 8hotnre of the Xalay Arohipe1ago.-A concise eum- 
mary of our preaent knowledge of the geology of the Malay archipelago, with 
especial reference to the main lines of tectonic structure, is given in the Joutncrl 
of the Tokyo College of Scienoe (vol. xi. part 2), by I'rof. B. Koto. The basis of 
the description is Prof. Suesb' cbapter on the archipelago in ' Das Antlim det  Erde,' 
but Prof. Koto hae extended and modified his account from the moat recent 
researches. Beginning with the great Malayan arc, which extenda from Burmm 
to the vicinity of Timor and forms the outer portion of the archipelago, the writer 
t-8 in turn ita varioun component parts, especially the great volcanic belt 
running through Sumatra, Java, etc. The outermost member he considers to run 
from Cheduba off the Arakan coast, through the Andamans and Nicobare to the 
line of inlands which fringe the south-weat coast of Bumatre, the volcanic belt 
being represented in the north by Narcondam and Barren island. In  the 0-t &is 

seems to terminate in the island of Pantar, north-west of Timor, being eepmted by 
the latter and other islanda near it  (all remarkably free from volcanoes) from the  
volcanic arc of Bandn, which may thus be regarded aa independent of the  great 
m a y a n  arc. Prof. Koto is inclined to cut short the Banda arc, which begi- with 
~ o m a  in the south-west, a t  the Banda group, believing tbat Wnwani on A ~ W -  
csnnot be eetabliehed as an active volcano. On the final decision of thi gumtion 
it depends whether or not a connection exists between the volcanic ch ine  of Banda 

the Moluccas. Outaide the Bands arc runs a ~ l l e l  chain of blanb from 
giaeer northwards-the shattered relic of an old mountain range, while third 
external zone has ale0 been indicated. This threefold arc, of which the inner tone 
is of young volcanic origin, 8 Striking counterpart in the lesser Antillss, and 
still more in the Riu-kiu ieJand8. Within the great Malayan curve lie the t h  
Kshaped islands of Borneo, Celebes, and (filolo, the external memblance of which 
is, however, only superficial. To the south their relation with the outer curve ia 
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not clear, but their geologic linee converge unmistakably in the Philippine group, 
prwenting a striking instance of "virgation." In the eouth-west Borneo pmaibly 
fslls on the tectonic line which ~ n s  from the Malay peninsula through Banka and 
Billiton, while in ita centre tectonic lines running from e a ~ t  to west have lately 
been diecovered, and neo-volcanic roots have unexpeatedly been found to exiet. 
The north-ssetern peninnula of Celeben lies on the volcanio belt which, b e g i i n g  
in the W of Tomini, runs north through Sand, and in Mindanro joiee the chain 
of the Moluccan to form the great volcanic belt of the Philippinee. This is not 
conridered by Prof. Koto to run the whole length of L w n ,  but, after traversing 
its sooth-east ntxtion, to croea the see to the extreme northtrast m e r .  The other 
tectanic lines of the group are mmewhat complicated The map accompanying 
the paper ia an excellent speoimen of Japanese lithography. 

The -tian Problem.*-Although Mr. Silva White's recent work is 
written with avowed political motiva, its aim being the advocacy of a British 
protectorate over Egypt, the political questionr involved are eo far bomd up with 
geographical considerations that the book contains much matter of interest to 
geogrsphere, M well as to the wider ciroles in which a subject eo nearly affeoting 
the future of the British Empire cannot fail to arouse attention. From fimt to last 
the author follows a continuow line of argument, in which he attempte to make 
each step the logical aequenoe from what h~ preceded it, the starting-point of the 
whole being the geographical description of the Nile valley. Mr. White hea a 
striking and original way of preeenting hi facts, a d  his volume b decidedly 
suggestive, while, apart from its more definite object, i t  is of value ae preeenting a 
clear view of recent Egyptian history, its administrative system, and the progreas 
it  h~ made under British control. In  the dincueelon of the physical factom, 
Mr. White's central idea is the organic unity of tbe Nile valley and the consequent 
need that it should be under one political controLt He ir, perhapa, inclined to ley 

- - 

too much st- on the isolation of tbe Nile valley from the rest of the continent, 
and to overlook the differenma which exist between ite component pa*, which, 
but for the connection supplitd by the river itself, could hardly have been brought 
into oloee relation on purely natural grounda After dealing with Egypt proper, 
the author gives an interesting chapter on the Sudan, the section dealing with the 

titledeeds of the Nile valley" being useful se bringing together the various 
international agreements on which the Anglo-Egyptian righta depend. Mr. White 
urgea the importance of fixing a definitive frontier with Abyssinia, the absence of 
which b the one weak point in our settlement of pending questionr. He regards 
ths Lybian desert M p k x d  within the Egyptian sphereby the recent agnement 
with France, but it  is to be ohmrved that Article 111. of the Declaration merely 
conceded the French claim8 up to a certain line in this,dimtion, without m y b g  
anything of the rtatur of the conntry beyond it, which most naturally forms the 
Ainierland of Tripoli.$ Again, the diesstisfaction felt in Italy waa not m much 
due, M Mr. White suppose4 to the idea that Tripoli became a French ephere, M 

"l'he Expausion of Egypt under Angl-Egyptian Condominium.' By Arthur Suva 
White. London : Methuen. 1899. 

t Mr. White makes a curious rlip in rteting that the Nile banin would contain the 
ucn of a hundred British isler. For a hundred. ten should of oourse be reed. 

f The W e  mute from Bengazi to Wadai renders this otherwise valueless traot 
of wme importance to the possessor of Tripoli. 
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that Tibeeti, naturally another part of Tripoli's Hinterland, WM assigned to France. 
The work contains aome useful map, by Bartholomew, of the Nile basin. In  that 
showing political data, the whole British and Egyptian territory from Alexandria 
to Mombasa is divided into four areas, according to the four ,pdes of British 
domination spoken of in the text. The reason for the severance from the Sudan 
by the parallel paseing through Fashod., of the Bahr-el-(lhazal, etc., aa a British 
sphere of influencle," in not evident, as this is in accordance neither with the t e r n  
of the Anglo-Egyptian agreement of January, 1899, nor with the fact that Egyptian 
etations have already been re-eatablished aouth of that line. The map showing 
zones of vegetation in misleading in one or two points. Thus Uganda, with ita 
abundant vegetation, in shown of the Bame tint as the arid plains of Somaliluld, 
while the coast lands of British Eaet Africa are suppoaed to be covered with dense 
forests comparable to thoee of the Congo b i n .  

&organization of Frenoh Weat Afrioa-By a decree of the French 
Colonial Minister, dated October 17,1899, the French poseensions in West Afria 
have been placed under a new organization, which considerably modifies the distri- 
bution of temtory between the various provinoes. The reaaon given is the difficulty 
which hae been experienced in controlling the operations in the far interior--on the 
Middle Niger-from so distant a centre as Kayes, the capital of Senegal. The 
Middle Niger region, including the greater part of the area within the bend of 
the river, is therefore placed under a separate military administration, while the 
western portion of the old Sudan province is united with that of Senegal to form 
a single administrative division, which reach- a t w a r d  to Lake Debu. French 
Guinea, the Ivory Coast, and Dahome remain, broadly speaking, within the same 
limits as formerly, the Ivory Cowt extending roughly to lo0 N., and Dahome a , 

little north of the latitude of Say. The approximate boundaria of the new divisions 
are shown on the opposite map, which nlso illustrates the territorial arrange- 
ments between Great Britain and Germany in the same region. They are taken 
from a map published in the Bulletin du Cornit6 ds PAfrique Pmnpise, and re- 
produced in the Politique Cobmide for November 14. 

Baron von Qriinau'r Virit to Biwa.-During the winter of 1898-99 a visit 
to the Siwa owin wan made by Baron von (lriinmu, who gives a ahort sccount of 
hin journey in the Zeitscht.ift of the Berlin Geographical Society (1899, No. 3). 
Between the Katron lakes and Moghara the German traveller wema to have taka 
a route not often followed across the plateau, by which the length of the journey 
was reduced by a day. The ground here entailed a succession of aaoents and 
deecenta over a rocky surface, but the diierencea in elevntion were but slight. 
Baron von (lriinau made a oompaae survey of the roote, and was able to correct 
gome elight errors in the map. He a h  camed out a regular seriea of meteom- 
l d d  observatione, as well as determinations of the temperature of the water of 
welk~. In Siwa he took meaeuremente of some of the ruina, but doea not seem to 
have added muoh to the information collected by Mr. Silvn Whita He seems to 
have been incormtly informed that Mr. White did not visit Aghormi, of which a 

is given in that traveller'e book. Poeeibly, however, the p u t i c h  
ruins which he claims to have diecovered were not seen by Mr. Whita  The 
temperature of the famous " fountain of the sun," near the temple of Jupiter 
Ammon, was repeatedly taken, a t  various hours of the dmy, ond the eame m u l t  
(310 C. or 87'S0 Fahr.) obtained in each caea The popular idea that i t  is oooler a t  
midday and warmer in the evening, in thus due only to the divmgenoe of the 
temperature from that of the enter air. Baron von Griinau met with a frimdly 
reception from the sheiks, even from the reprseentative of the Benu* but any 
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attempt to proceed to Jersbub would have been strenuously opposed. He sccom- 
plished the return march in eighteen days without serioue mishap, but considers 
the journey to Siwa the most difficult of the nine caravan journeys he has hitherto 
uniertakin. 

Hdor Qibbonr' Zembari  Expedition.-Writing to ua from Liilni on 
Auguet 31,1899, Major Gibbons sketchee the reenlte of the explorations of him- 
self and hi colleagues since March, in which month his last letter was deepatched 
(Journal, vol. xiv. p. 93). In  accordance with the plans previously announoed, the 
field firet chosen for exploration was that to the want of the upper Zambezi, on the 
upper coursee of the Okavango, Kwando and other streams of the weetern Zambezi 
baain. Captain Quicke, after reaching, from Lialui, the confluence of the Knbangui 
and Kwando, followed the letter to its eource, and then struck north-east to the 
Lungwebungu, which, where h t  wen, was a strong deep stream about 200 yards 
wide. Its valley, like that of other streams of the region, is bounded by undula- 
t i o n ~  of white nand, which diminish in height in the direction of the Zambezi. 
The lower part of the Kwando was explored by Captain Hamilton, who found i t  a 
much smaller stream than either the Kubangui or the Kwito, both of which are, or 
could easily be made, navigable for stern-wheelers. The Kwito, according to 
Msjor Oibbone' survey, has a very different oourse to that hitherto shown on our 
maps, on which it  is placed some 25 miles too far east. After crowing 19O E. in 
about 15O 5' S., it  malt= a wide curve to the west, again crowing 190, and f i d y  
pansing east of that line only in about 16O 65' south.' I t  joins the Okavango in 
20° 27' E. and 17O 58' 30'' S., beyond which point the latter river crows and 
recroeses 18' south, and then, flowing a little south of east, entere a wide swamp- 
plain without any of the windings shown on many m8ps.t Major Gibbons, like Mr. 
Reid (see below), speaks of a ohannel connecting the Okavango with the Kwando 
(Linyanti). I t  is known ee the Mag'wekwana Followiog its c o m e  from near the 
Kwando, he WM struck with the magnitude of its bed, which inclined him to the 
idea that i t  had once formed the main channel of the Okavango, which would then 
have belonged to the Zambezi system. The channel, however, subsequently 
became lees definite, and he found that it  merely forms an overflow from the Oka- 
vango during two months of the year, becoming w a t e r l a  in the dry season. Alter 
its bed had become dry, Major Gibbons still found water in pane well above ite level, 
though these in  turn are dry in July. Within the bend of the Kwito above 

. described, a large number of tributaries of the Kwando take their rise, very little 
, water flowing to the Kwito from this side. The groond falls coueiderobly towards 

the Kwando both from the vicinity of the Kwito and of the Lungwebungu, enclok 
inga generally level triangular plain which extends to the Zambezi,and may be 
called the great Zambezi plain. On the east of the Zambeei the ground again 
rim rapidly. Major Gibbons' plane for further exploration were aa follom: 
Captain Hamilton was to descend the Kafukwe, joining his surveys with those of 
Major Gibbons in 1895-96. Captain Quicke wee to ascend the upper Kafukwe 
and meat his chief a t  the Kabompo source, afterwards proceeding weet along .the 
watershed en route for Loanda Major Gibbons himself hoped to ascend the Zam- 
bezi to its eource, then proceeding east along the Kafukwe-Congo watemhed, and 

* The Kwito wae orossed by Capello and Ivens in about 15O 45' S., ita longitnde 
being supposed by them to be then about 1 9 O  35' E. They rhowed ita wnme without 
any decided bend to the weat, though they were wrrectly informed ae to its naviga- 
bility down to the Okavango. 

t Aa to the lower conme of the Ohvango, Major Gibb~ne agreea with Dr. P m g e  
(JoumoX, lol. xiv. p. 311). 
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making his way to Tanganyika. Thence he will, if pos3ible. make for the Nile and 
Kbartum. His p r d i n g s  have been eomewhat hampered by the impossibility of 
obtaining suppliea from the lower river, owing to the unf~rtunate death of Mr. 
Ynller and the retirement through ill health of Mr. Weller. 

Survey of the Linyanti River by Mr. Peroy Reid.--Mr. Percy Reid, 
whose explorntions in the Barotse country in 1895-96 are well known to our 
readers, writes to us from Kazungula, nuder date September 17, announcing hie 
return to that placa from a trip round the marshes of the Linyanti river (Chobe of 
Livingstone), as far .a Maini's, placed in our maps in about 230 E. Mr. Reid had 
been able to make a fair numher of astronomical observations, and had fixed the 
position of Maini's and of the Sante river (the arm which diverges to the south) by 
&cultntions. He hoped also to fir the position of Kazungula (opposite the mouth 
of the Linyanti) in the same way. An interesting disc~very is that of the water- 
way connecting the Okavang ) marshes with those of the Chobe, which has long 
been reported to exist, though the fact has bean doubted.. Mr. R3id has paid 
much attention to the mysterious mbj%t of the rise of the Linyanti a t  the height 
of the dry season, to which attentian was firat, we believe, called by Mr. Selous 
(Proc. R.G.S., N.S., voL iii. p. 171), and we may hope that his observations will 
throw light on the problem. Mr. Reid says that the river riaee twice in the 
year. Mr. Selous found the flood-water a t  its highest in September. while Dr. 
Bmdshaw (ibid., p. 212), wbo Eeams to have been in the cwntry at all times of the 
year,says tbat the rise commenced in January, and waa at  its full height in March, 
falling till January again. I t  would almoet seem aa if the rigimne of the floods 
varied from year to year, and this is in some mess Ire borne out by Mr. Seloue' 
statement that between 1874 and 1879 the overflow seemed to be growing lees year 
by year. Afr. Amot, who crossed the headstreams of the river in 1881, accounted 
f i r  ita rise in the dry seaeon by the porous nature of the ground near its murcee, 
which was  aid to a h r b  the rainf~ll until the clooe of the wet season (Proeedings, 
N.S., vol. xi. p. 69). 

Fluotuatio~~ in the Level of TangmyiLk-The Mouvemmt Qbgraphiqus 
for October 22 last (No. 43,1899) prints nn extract from a letter f r ~ m  Pan, Daull, 
missiotiary at  Harems, relative to recent changes in the level of Lake Tanganyika. 
Since 1879, the writer eays, the lake has fallen at  least 26 feet (8 metres), there 
being now more than a kilometre of cultivated land between the shoreline and the 
low bills near Karems, which the water reached a few yeare ego. This does not 
mean, he mys, that the lake is in courne of disappearance, but merely tbat i t  hes 
retreated within itn natural bed, its former high level being due to the blocking of 
the  outlet. I t  now remains stationary. PBre D u l l  alm gives some particulars 
respecting the present state of Ujiji, or rather of the chief centre of tbat district. 
Arab i n 5 a e n ~  has entirely declined, most of the traders having left for the c~ast .  
A Greek trader n>w occupiee the house of the former English mimion. The Ger- 
mane, under whose rule there is complete ~eourity for Europeans, are introducing 
the rupee as the official medium of exchange. 

Burveyr by Captain Ashburnham in Bnddn and Ankoli-Cap'ain Aah- 
burnham, who before starting for Uganda took some lessons in surveying under 
the Society's instructor, writes to Mr. Cole6 from Buddu, giving an account of 
hia allrveys in that country, with sketch-maps. The chief geographical result hes 
been the first correct delineation of Lake Kachera, which, though long known to 

Dr. Aurel Schulz found tbat a considerrrble etreanl, which he concluded to be a 
branoh of the Okavango, entered the Linysnli from the west. His idea wue c~nfirmed 
by native acconnta 

No. I.- JANUARY, 1900.1 F 
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exist, han hitherto been incorrectly shown on the map. The lake noems to have 
been fist visited by Lieut. H o h r t  (Jama2, vol. xii. p. 189), who, however, mw s 
part of it  only, and considered this to be distinot from the lake previously ahown 
on the m a p  from native accounts. Captain Ashburnham han traced its rhorea 
without losing sight of i t  for more than an hour a t  a time, and ban found that 
there is only one lake, split up into a number of narrow arma The greateat length 
of the lake-about 26 milee according to Captain Anhburnham's sketah-is from 
west to ewt, but there is a long narrow ann running north for about 12 milea to 
the neiphbourhood of f i b u l a  (on Lugard'e route of 1891-92). The Rumi rivsr 
entern the lake at  the west end, while the Kivale, known lower down as the 
Bukora, flows out a t  the ant, entering the Victoria N y a n ~ a  a little north of the 
mouth of the Kagera, with which river it  has no conneclion, though erroneody 
shown an a tributary on some maps.* The name Kachers is known to all the 
neighbouring triben, though each separate inlet (of which there are nearly a doeen) 
eeems to have its own l d  name. Adepreaion among the hills to the south-went, 
forming the continuation of one of the arms of the lake, constitute8 the boundary 
between Koki and Ankoli, and another nntural trough, continuing the lime of the 
northern arm, separates the latter from Buddu. Neither the Buezi nor the Bukora 
are navigable, though the Bukora is deep even in the dry weather, but, like s 
great part of the lake, is choked with papyrua There are no crocodiles in either, 
though they swarm in the Kagera The dintrict of Sango, muth of the Bukom 
mouth, is densely cultivated, but a forest of large timber stretches to the south 
and south-west of thin. Captain Ashburnbarn's obnervations for latitude confirm 
Liout. Hobart's atatement that the German operations have overstepped the 
boundary into the Br~tieh sphere. He han had a good deal of trouble with the 
rebels, hut thinkn that their power ie now broken. 

AXEBICL 

Foreat and Prairie in X e b r h . - A  short paper on recent changes in  the 
extent of forest-land on the Nebraska plaina appears in Scienec for November 24 
k t ,  having been read by Mr. C. E. Bensey a t  the last meeting of the American 
Aneociation for the Advancement of Science. Two yearn before, the,mme author h d  
&own r e m n  for believing that the pines of Western Nebraska are advancing east 
word where destruction by fire or cattle is prevented, and where cutting does not 
proceed too rapidly. He now brings forward evidence from Eaatern Nebrash, 
which, he says, ie still more conclusive that tree areas are there advanciq with a 
good deal of rapidity. He has found that, in travellLng upstream and w i n g  out 
to the side branches, the trees are invariably smnller and younger, i t  being a very 
rare ocourrente to 6nd large trees near the upper end of a forest belt. This alone 
would hardly be conclusive, but it  is supported by the statemente of old eettlers, 
who invariably tell of an advance of treee up the valleys, sometimes a mile or mow, 
while the width J the timbtr belta on the streams h u  also greatly i n c m d .  The 
keeping out of fire eeems the general cause of the spread of the trees. 

The Harriman Expedit ion to Alarka.-.kn account of the expedition to 
Alaska last summer, organized by Mr. E. H. Harriman, in given by Mr. Henry 
h n n r t t ,  of the U.S. Geological Survey, in the Bulletin af the American OW- 
graphical Society, vol. xxxi., No. 4, 1899. Thia expedition was planned for the 

- - 

The Ruezi (" Rwizi "), the lake, and the Kivali (LC Kiware") were shorh iu 
oorrect relation in Stanley's map of 1878, though the latter river wua made to joiu the 
&gem. The name of the lake was not then known. but was correctly given in Mr. 
Bavenstein'e map illustrating Cnptaiu Lugsrd'a journeys. 
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purpose of a scientific stndy of the littleknown coast of Alaska, and some im- 
portant contributions were made to geography, geology, zoology, botany, and other 
department8 of science. 1Le no extended stops were made, i t  was only possible to 
make limited surveys in localities of particular interest and to measure heights of 
mountains. Msny glaciers were surveyed and their fronta located The party left 
Seattle in the steamer ffeo. W. Elder on May 31, and proceedell north-westward, 
touching at  Metlakatla, on Annette island, Skagway, and Glacier bay, where 
=vend days were devoted to mapping and studying the glaciere. At  Sitka several 
day8 were given to biological work. Some important work was done at  Yakutal, 
bay in mapping the glaciers which diecharge here and in the neighbouring Ruesell 
Fiord, including the Hubbard, probably the largest discharging glacier in North 
America, the Dalton, Bidden, and Nunatak. Prince William sound, which ie little. 
known, was next visited, and several days were devoted to its exploration. The coast 
wan found incorrectly mapped in many places, especially on the north and weat sides 
of the eonnd. A fiord, 15 miles in length, and containing five diichargiog glaciers, 
wan found, which does not appear on any map, while elnewhere scores of glaciers 
were discovered which were hot on record. The fiord was named ~ a r r i m a i  fiord, 
and wna mapped, with the glaciegs tributary to it. P~,rt  Wells, of which Harriman 
fiord is an arm, waa d m  mapped. A glacier, named by the expedition Columbia, 
which diecharges into a bay of the name name, w.as also mapped. From Prince 
William mund the ship proceeded to the north shore of Shelik of strait, thence 
to Uyak bay, on the north shore of Kadiak island. On tho way to Unalaska a 
party of naturalists was left on Popof, one of the Shumagin island@, others being 
left a t  Unalanka. Proceeding northward, a brief stay was made at  Bogoelof, two 
young volcanic islands in the muthern part of Bering sea, and a t  St. Paul, the 
nmthernmoet of the Pribilof islands, the party nfterwards arriving at  Plover bay, 
in North-Eastern Siberia. Port Clarence, Alaska, was the most northern point 
reached. Starting mothward, the ship touched a t  St. Lawrence, Hall, and St.. 
Matthew islands, in Bering Sea, which were found thronged with aea-birds. During 
this two months' exploration, the fronts of twenty-three glaciers were located, and 
moot of them glaciers were mapped. The heights of many mountains, including 
the volcanic &nee on the ~ & k a  peninsula and the Aleutian islands, wen, 
measured. A prominent fact connected with the o w t  region of Southern Alaska 
M that its features are almost wholly the product of glacial action. There is su5-  
cient evidence to show that the glaciere have in past times greatly receded, and 
that on the whole they are, with few exceptionr, still receding. 

Settlement of the British Guiana Boundary Question.-By the award of 
the arbitrators, given in Paris on October 3, the disputed question of the boundary 
btween ~ritibh-Guiana and Venezuela, which has engaged the attention of states-. 
men during the greater part of the century, and reacbed an acute stage some four 
years sg.,  has a t  last received its solution. The history of the question has been 
folly set forth in the Journal in paet yeara, and need not be again touched upon. 
The result of the award is, broadly speaking, the adoption of  he boundary laid 
down by Sir Robert Schomburgk as marking the extent of cowtry that might 
justly be claimed by Great ~ r i t P i n  on the hasis of historical considerations. Jn iwo 
locelitiee only does the new line differ from Schomburgk's. The latter started 
from the mouth of the Amakuru, thus including within Britiah territory all the 
land to the north and east of that river ; wheress the line now fixed gives to Vane- 
xuela the triangular section of territory included between the lower course of the river 
a d  the sea--a concatlsion more than once offered by thia country in consideration 
of the importance attached by ow neighbour to the complete poesession of the 
territory on both sides of the Orinoco. The second deviation from the Schomburgk 

F 2 
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line occurs to the south of the Knyuni, a tributary of the latter-the Wenamu- 
being chosen an the boundary inctead of the upper course of the Kuyuni itself. 
The intervening district le inhabited chiefly by Indian tribe*, but it  includes the 
British Yuruan poet, which formed the subject of special diffitultiee between the 
two governments a few years ago. I t  wan claimed on behalf of Great Britain that 
a Dntch post exieted here in former times. That a Dutch fort exinted in the eeven- 
teenth century near the mouth of the Barima, in the territory now made over to 
Venaueh, ueems not to admit of doubt. Here, too, British stations have existed 
during m e n t  gem, and some agricultural ~ettlements have been made, which are 
now transferred to Venezutk All the gold-fields, however, in the disputed area, 
with the exception of that on the Yururi  beyond the Schomburgk line, remain 
within the territory of the colony. The sccompanying map shows the new boun- 
dary in detail. I t  starta frcm the coset a t  Point Playa, and runs thence to the junc- 
tion of the Berima with the Mururuma ; then up the latter to ita mnrce, and acrose 
to the junction of the Haiowa with the Amakuru; up the latter to ita source, and 
eouth-west along the apur of the Imataka 1ange to a point opposite the m u m  of 
the Bsrima, where it  turne south-east, following the main Imataka nrnge to the 
source of the Akaribii; down the latter to the Knyuni, and along the northern 
bank of this river to the mouth of the Wenamu ; then up the Wenamu to ita 
westernmost souroe, and thence direct to the summit of Mount Roraima. Beyond. 
this point the line is subject to an arrangement with Brazil, but is provisionally 
fixed by the lines of the Kotinga and l'akutu rivers and the Akarai mountains. 
I t  ia matter fnr congratulation that a question which hoa so long affected the 
prosperity of British Guiam is a t  last ~tlsfffitorily settled, aud it  may be hoped 
that the development of the colony will now proceed without hindrance. It 
should be mentioned that the award providea for freedom of navigation and equality 
of treatment to the goods of both nations on the Berima and Amakuru rivere. 

The Dutch Dimoverier of AuotrsLir'-Prof. J. E. Heerea, whose valuable 
work on Tanman's life and voyagee waa noticed in the Jouml early in the preeent 
year, has rendered another mrvice to historical geography by editing a complete 
aerier of documents b r i n g  on the Dutoh voyage8 to Australia from 1606 to 1765. 
Prof. Heerea laments the general ignorance which prevails on the enbject of them 
vogegee, an ignolyulC8 due largely to the rarity of a working acquaintance with the 
Dnkh language on the part of foreign students, though even in Holland the atory of 
early disoovery is insufficiently known. Mr. Major'e collection of document8 bear- 
ing on the subject is, though far from complete, d u l  eo far an it  goen, and i t  is 
themfore nnneceesary, Prof. Heeree thinks, to reprint a t  length those given bj him. 
But the Hague archive8 contain a large amount of hitherto unpublished matter, 
which is now givtn to the world both in Dutch and Engliab, thue supplying 
atadente for the f i n t  time with all the available information respecting the Brut 
authenticated voyagee to the fifth great land-area of the world. The data respecting 
some of the discoveries are very meagre, though in certain caaes the fortunate 
existence of charts embodying the results of the voyages euppliee wtiefffitory evi- 
dence that they were made. Many of these charts are reproduced by Prof. Eeeree, 
the most interesting being perhaps tbose of Heseel Gerritsz of 1618 (subaeqnently 

'The Part borne by the Dutch in tlre Dieoovery of Anstralia, 1606-1765.' By 
J. E. Heerea, LL D. Pnbliahed by the Boyal Dutch Geographical Swiety in com- 
memomtion of th8 twenty-fifth annivensary of its foundation. London : Luzac & Co. 
Leiden : Brill. 1899. [In Dntch and EngIish.] 



70 TEE MONTHLY RECORD. 

revised) and 1627, which record the discovery of Eendrachtsland and other prb of 
Western Australin. The first uee, apparently, of the name Eendrachteland to 
denignate the land discovered by Dirk Hartogszoon in the Eevadracht in 1616 is  to 
be found in a marginal note, added by an official of the East India Company to a 
letter reporting the result of the voyage of the Nauriliw in 1618. A large map 
by Iaasc De Graaf is valuable as a general record of the dincoveria of the Dutch 
in the seventeanth century, and also aa rhowing the resnlts of De VLammgh's 
voyage in 1696-97. Among the documente perhaps the moat valuable are t h e  
journal kept by Jan C ~ r s t e ~ z  on his voyage of 1623 to the gulf of Carpentaria 
with the Pera and Amhem, and the various papers relating to the voyage of Pool 
and Pieterszoon in 1636. Other documents deal with lees-known voyages, eg.  
that of Jan Van der Wall to the north-west coast in 1658, for which the only 
authority seems to be a c h u t  showing the resnlte of the survey. While allowing 
that the Dutch discoveries in the wrst were the m u l t  of accident, Prof. H e e m  
poinb out that thme in tbe north were the outoome of a systematic endeavour o n  
the part of the Dutch officiab to extend the sphere of their operations. 

Beport by the Surveyor-General of Hew Zealend for 1898-99.-The 
recently issued report of the New Zealand Deprtment of Lands and Survey con- 
taine an unueual amount of interesting matter relating to the development of t h e  
.resources of the culony as well .a t~ the preeent position of ite aurveya It ia 
illustrated by a large number of maps and views of scenery, etc. With regard to 
the trigonometrical and topographical surveys, Mr. Percy Smith reporta that the 
largest area under triangulation during the year lies in  the centre of the north 
island, around the mountnin group of Buspehu, Tongariro, Kaimanaws, etc., 
forming the connecting link between the trianguletiou of aukland, Wellington, and 
Hawke's bay. The work bas been carried out under the direotion of Mr. J. H. 
Lowe, and the final resulta lrre looked forward to with considerable interest. 
Exi t ing triangulation in Tarnnaki h a  been extended, and in Nelson a large area 
among the western mountains has been surveyed. The preliminary results w m  
to shiw that the wwt c w t  south of Cape Farewell is &htly out of position on 
the charts. The surveys in Marlborough, around the Kaikoura mountains, will 
furnish data raspecting adistrict very imperfectly mapped a t  preeent. An appendu 
to the report (No. 11) gives the account of a journey of exploration made by Mr. 
W. Y. H. Hall in the mountainous region west of Lake Te Anau, with sketch-map 
Mr. Hall, with a native companion, started from the headof the south fiord of the 
lake, and spent three days without tent or blanket exploring the valleys beyond. 
Near the heed of the fiord a stream (named by Mr. Hall " h r g e  Burn ") rune in 
from the west, bounded on the south by mountaius 6000 to 6000 feet high. 
Ascending its valley, Mr. Hall discovered a wries of Idea, and, orwing a apur to 
the north, came upon another serien (also drained toward8 Gorge Burn), the largest 
of which-abont 3 miles long according to the map-lay right under the Weet Coast 
range. Mr. Hall's companion climbed Forden peak, whence he looked down to 
Bradshaw sound, an inlet off the weat coast. An attempt to descend to the lakes of 
the Esk Burn valley to the north proved imposeible, owing to the precipices which 
surround them, nnd the return to the h r g e  Burn valley had likewise to be made 
down awkward precipices. Other appendicee deal with forestry, with the eenotnarim 
for wild animals which have been established, and with the "Hermitage " and other 
works for the opening of the Mount Cook district to tourists, aa well aa to such 
subjecta ae the progrees of settlement and road-making. The " Sanctuaries " alluded 
to include Little Barrier island, the avi-fauna of which embraces speciee n a r l y  
extinct on the mainland; the Paraparaumu reserve, devoted especially to the 
rearing of game-birds and deer ; and Resolution island, on which and neighbouring 
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ielands Mr. Henry, the curator, succeeded in placing aome additional species of 
W i s  during the year. Mr. Henry gives a sketch-map of the meee of islands in 
Duelry sound, south of Anchor island; he says that the " Sealer's cove " of our 
maps, on the sonth side of the latter, is the inlet called by Cook sL Luncheon cove," 
although the latter name is now applied to a spot a mile further weat. The report 
also includes a photograph sod description of the rare bird Notornis Mantelli, of 
which the fourth specimen only wae discovered near Lake Te Anau in 1898. This 
bird, which f o m  a distinct genus of RallidQ, i n  the prototype of a well-known 
genus of swamphene. The laet specimen, probably immature, stood 20 inohee 
high. 
. The Britieh 801omon 18landr.-l'he report for 1898-99 of Mr. Woodford, 
Resident Commiseioner for the British Solomon icllanda, has lately been issued by 
the Colonial Office (No. 275). Including the small groups added in 1897-98, the 
protectomte now extends (apart from the islands just ceded by Germany) for 
900 miles from N.N.W. to S.Y.E., but the new islands are a t  present of small 
importance ae regards trnde. The white residents in the protectorate now number 
fifty to sixty, and the prospects of trade eeem to be good, owing to the introduction 
of sun- in place of smoke-drying of copra, and the comruenr~m& of diving 
operations for the large gold-tipped pearl-shell. Tobacco is the principal export, 
bnt the demand for Sydney-built boats among the natives is increaeing. The 
ares of land under cultivation by white' residents (chiefly for coconuts) ia stemlily 
increasing, and favonmhle reports have been reoeived from two experimental coffee 
plantations on the Guadalcsnar. The report includee tablee of rainfall observations, 
which give the total amonnt for 1898 a t  147'39 inch-, a fall having taken p l m  
on two hundred and forty days, the smallest number of rainy days in any one 
month (June) being fifteen. The account is oleo given of an in&re&ng expedition 
made by Mr. Woodford, accompanied by Mr. Svensen, to the interior mountains of 
Guadalcmar, of which Mount Lamman, eeen from the eouth coast, h~ been 
generally s u p p o d  to be the higheet. The party landed on the shore of Wandereu 
bay, then proceeding eastward acmes the spur which terminates at  Cape Hnnter. 
Hence a view wae obtained of a straight pehhle beach strewn with the trunks of 
enormous trees, evidently brought down by the Ithina river in flood. This a p p n  
to be the largest river on the south coast, draining the whole dirtrict visited by 
Mr. Woodford. The volume of water muet, after heavy min, be enormous. Croe~ing 
this stream, the explore111 struck into the bush after reaching the deeerted villege 
of Boloode. An twcat to 1600 feet was followed by a dement to the Kolondoma, 
a tributary of the Ithimq ronning west through a rocky gorge. A atmp rocky 
tm& led into the region of ferns and mwa, and a t  2500 feet quartera for the 
night were found in a native hut, whence a good view of the country was obtained. 
Immediately in front, but far below, was the gorge of the Teremalenga, mother 
trihntsry of the Ithins, coming from Mount Popomanasiu by a fine fall of perhaps 
400 feet. From Mount Legombi on the right a horseclhoe of mountains closed the 
view as Esr an the north-errst. On the third day, after a deecent of 1100 feet to the 
rock-encumbered Teremalenga river, the ascent WM reaumed throngh a region of 
daily rain, where treee and ground were thickly covered with mom o n  thefourth 
the party pawed over the summit of Bulumarau to that of Popomanaeiu (nearly 
6000 feet). The latter falls 3000 feet to the valley of the Ithina, there being no 
saddle connecting i t  with the great Kavo range, which is undoubtedly the highest 
in the island. Provisions now running short, i t  was imposaible to prooeed farther, 
. h t  the experience gained will be of use for any future attempt. Mr. Woodford 
made interesting notes on the botany of the country, the conditions between 4000 
and 6000 feet being found much the same ae on the mountains of New Guinea. 
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The South Bea Islandr and European Enterprim.*-Gunt Pfeil's recab 
work on the Qurman poatweiions in the Western Pacific daerves tbe mrefd 
attention of all who are interested in the future of European dealings with 1- 
civilized racer. Although the book has eomething to my l e g d i n g  the natud 
fcatulvr of New Guinea and the neighbouring amhipelsgmxi, its central i&a in the 
di~cuwion of the problems which affect the future prosperity and development of 
the German Pacific, with es~ecial regard to the mutual relatione of the white and 
coloured inhabitants; and the author's views are both practical and well-conridered. 
After an introductory chapter, in which he sums up with judicious conciseness the 
most striking phj bical characteristics of the countries in question, with a &etch 
of their recent history, he turns to the consideration of the native tribea, w h i ,  
in q i t e  of the impossibility of extended tmvtl during the period of his stay in the 
idando, he waa able to study with eome thoroughness fiom their concourse to the 
trading ports and labour-stations. He regards them throughout rather from * 
pychological than an ethnographical standpoint, dcducing their mental and 
moral oharnctcrietica from a preliminary view of their mannere and cuatoms. 
Chapiers I .  to 111. treat in unusuel detail of thew euhjecte, the life-hitory of a 

Kanaka * from birth to death being vividly eketched. The fonrth chapter 
deals with the nature of their habitat, and espeoidly the volcanic agenciee them 
exhibited, while the fifth takcs up the possibilities of eoonomic development. 
I n  this connection Coont Pfeil wisely urg&rhe great importance of obtaining by 
syetwratic effort a more thorough knowledge of the conditions of the o o u n ~ ,  
pointing out how much the want of such knowledge may h i d e r  p r o g m .  AB 
regards the future relations of the whites. with the nativea, he dimissea rm 
chimerical the idca that tbe two races might live together on equal terms, but, on 
the other band, rejects the pcseimistic views of th& who hold that the natives 
must eventually succumb. The gnat  reserve of the character of the nativea and 
their alowners to adcpt Earopean idem and methods am the great hindrance41 t o  
their acceptance of the pwition of labourers under European control, while the 
rooted ides, eo often prevalent, that the white man's stay is only temporary, tends 
in the same direction. I t  is among the more warlike tribe, which are aleo the 
most intelligent, that a future labour-supply will, in Count Pfeil's opinion, moab 
probably be obtained; but hostile enoountem can hardly be avoided before this 
evtnt is reached. Meanwhile the immediate wants of the coloniee might be 
supplied by the introdw~ion of Chinese coolies. Plantation products must form 
the stmple resource of the pcssemion, and for thew New Pomerania, where the 
greatest progress hm already been made, eeems the mcst promieing portion. & m a  
New Quinea as a whole prerents a lem favourable picture. The lost chapter 
oontains mme intereating experiences of travel, though the anthor hse elsewhere 
carefully avoided introducing the personal element. 

Exploration in the Siberian Sea-A rum of £5400 ius  been inscribed in 
the Budget of the Russian Ministry for the equipment next summer of an Arctic 
Hydrographic Expedition to the northern shores of Siberia, with the view of ex- 
ploring in detail the northern route to the mouths of the Ob and the Yenieei. 

The Anglo-German Agr8ement.t-l'he latest inkrnational agreement with + to the delimilation of colonial posrmions eettlee iu a srtietactory raanner 
-- - - . - - 

* 'Studien and Beobaohtongen aor der Sfidsee.' Von Joach'm Oral Pftil. Bmnb 
wiok : Vieweg. 1899. 

t Map showing Weat African arrangement, p. 63. 
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the ht important p i n t s  outetanding between Germany and this country. I t  baa 
been arrived at  by mutual conceeeions, Great Britdin waiving her undoubttd rights 
in the Semcan archipelago in return for importaut renunciation of claims in other 
p.rts of the world by Germany. The Samoan islands of Savaii and Upoln are 
made over abolutely to Osrmany, who thus seoures a mnch-desired position on the 
ocean rontes from Sen Franciaoo and Vancouver to New Zealand and Australia, 
rod h m  the western end of m y  future American interdceanic canal to her posse+ 
a i m  in New Guinea and neighbouring seae. The third important island, Tutuila, 
ia remmed for the United Statee. Great Britain obtains in exchange the relinqnish- 
ment by Germany of all claims to a cmlingstation in the Tonga group, important 
to G m t  Britain by r e m n  of its nearnse to Fiji, and the cession of the two 
bhde of Choineul and Isabel in the hlomon group, which, with Bongainville and 
Buka (etill &man), had fallen to Germany in the partition of the group in 1886. 
The British poaeessions in this part of the Pacific are thus rounded off in a more 
eat'daotory way than formerly. In  West Africa an important eettiement hrre been 
urived a t  with respect to the Neutral Zonen establihed in 1888 in the region 
behind the &ld C a t .  This, together with the area to the north between lo0 .nd 
11' N., ie now divided between Great Britain and Oermrrny in such a way that the 
former aecnres pamsion  of the natural Hinterland of the Gold C o ~ t  in the Upper 
Volts basin, M kr M the wmmencement of French territory. From the point on 
the Volta where the neutral zone began, the new boundary is to follow the Daka 
tribntary of that stream to go, beyond which it  is to run north in a l i e  to be 
demarcated by a mixed wmmiseicm, but which is to be so chosen that the territories 
of Mampruai and Ciambaga fall to Great Britain, and thoee of Yendi and Chskoai to 
Germany: By this arrangement the two important trade centres of Salaga and 
Ycndi, within the former neutral zone, fall, the first to Great Britain, the second 
to Germany. Qambap, to which the latter had laid claim, though a treaty 
with the ruler had been made in 1894 by British agenta, lien in the western 
portion of the conteted territory north of the neutral m e ,  while Chakosi 
(Yakoshi) is the name of the diitrkt further east, which contains the town of 
Sansanne Mangu, where the Germans already have a station. Information reepect- 
ing the region in question is principally to be found in the reports of German 
o5cers in the Mittdilmgm aus den Dmrtden Sdutqddeten, the results of journeys 
by British officers having, unfortunately, been rarely given to the world. Captain 
hnsdrrle's journey to S a w  and Yendi in 1881-the first accomplished by a 
European-WM, however, deacribed in the Parliamentary Report on the &ld Coaet 
for 1882. Lieut. von Franpie' journeys to Yendi, Gambaga, etc., in 1888-89 are 
desoribed in the first two volumes of the German publication above alluded to; and 
those of Captain Binger, our medallint, who traversed the Upper Volta region on 
bb great journey scroes the Western Sudan (1887-89), in that traveller's book, 
'h Niger au &lfe de GuinBe.' The beat map of the regitn is that by P. Sprigade, 
on the wale of 1 : 1,000,000, given with the Mitleilungen for 1898 (part 4). 
Finally, i t  must be mentiuned that the agreement includes the conditional abandon- 
ment by Germany of extra-territorial rights in Zanzibar. The map on p. 63 
shows the new boundary in West Africa ao far as i t  can be laid down previous to 
delimitation on the ap t .  
new System for thel'rsndption of Wographiaal rJamer.t-The lateet 

contribution to the vexcd question of geographical orthography is a memoir by 
- 

* With our present knowledge, the boundary cannot be correctly shown beyond 9" N. 
t MBthode de Tramription Bationelle QBnBrale dw noma Giographiques. Par 

C h t i a n  Gamier. Parin : Leronx. 1899. 
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the late Christian Gamier, which recantly gained the Volney prize of the Frsnch 
Institute, with special commendation. The author was a young French ur-1, 
whoee attention wan directed to the subject during the London meeting of the 
International GIeograpbical Congtwn, and who took up the idea of supplying m 
improvel general system of orthography with such enthusiesm, that early 
year, in spite of failing health, he had completed the laborious linguistic and other 
studies newwary to the working out of a system baned on thoroughly eoientific 
principleo. M. Gternier's memoir lays down with great c l e u n m  the dcsiderola for 
a really rational general system of trensaription, and there is no doubt that, gnmt- 
ing suoh a system to be itself desirable, his work marks an advance on p r e v i o ~  
attempb in the eame direction, simplicity having been aimed a t  an well aa mm- 
prehensivenwa The 811th-r shows the dieadvantsgee of both atrictly orthographic 
and phonetio'methods, and his system ie a combination of the two. After 8 

chapter on general principles, he examines in turn the principal alpha- and 
languages of the world, with a view to gaining a clenr idea of the sounds to be  
represented, and then p d  to explain his system in detail. Hie alphabet Wn- 

mieta (1) of fundamental letters-those of the complete Latin alphabet; (2) of 
mgns indicating aapirationa, clicks, and tonee," or vocal modulations of vowels ; 
(3) of accents modifying the sounds of the fundamental lettern ; (1) of supplementary 
letters; (5) of graphic conventionn. A few examples only of the uee of the modify- 
ing mgus can be given. On the analogy of the Croatian e the sign ie uaed with C, 

4 and z to give the sounds of the English ch, ah, and the French j. The point below 
the letter denotes, sccording to establiehed custom, cerebral coneonante, while the  
comma in the same p i t i o n  nasnliees the n. The sign -- modi6es the sound of 
vowels (0 representing the French cu), and when used with d and b, gives the  
sound of the soft and hard th in English. Whatever advantages the method may 
pomw, it is extremely doubtful whether any such universal systam can prove 
llerviceable in practice. Apart from the large number of symbols required, it m n d  
necessorily have the dinadvantage, that even the fundamental letters agree in 
value with the estahliebed usage in no single country, while a confusion must 
always ariee from the uncertainty whether the universal or partioalar method is 
employed in any given case. The adoption of a limited number of systems, suited 
to the ueage of the principal languages of Europe, would involve no greater om- 
fusion than the existence of the languages themselves neceaaitaten, and would even 
in oertain oaees facilitate correct pronunciation, by the meana for comparison t h ~  
sup~lied. 

OBITUARY. 
- 

Sir Rawson William Rawson, K.C.M.O., C.B. 
BY the death, on November 20, of Sir Rawson Rawson, a t  the advanoed age of eighty- 
eight years, the Society has Imt one of ite oldest and moet valued members. Sii 
Rawson joined ita ranks as far back ae 1838, there being now only some half-down sur- 
vivors of the Fellows elected during the previous eight yesn, of its exietenm. Among 
those who have held office on its Council, Sir Rawson's seniority WM undieputed, as he 
had been first elected on that body in 18+1, and from 6mt toleet served as Councillor 
no less than nineteen years, hie final mignation taking p b  less than two yeam 
ago. During this time his experience and busine3s-like capacity were f d y  plrrced 
at  the diepoael of the Society, of which he b e m e  Vice-President in 1896. 



Sir Rswwn Raweon entered public life in 1841 .a private oecretary to Mr. 
Ohdetone on the appointment of the latter M Vice-President of the Board of Tmde. 
During the greater part of his public c m r ,  however, he wan coonected in ooe way 
or  another with colonial administration, beiogappointedChief Secretsry for Oanada 
in 1842, and shortly afterwards Treasurer of Neuritiue, which offim he held for a 
considerable period. In 1854 he became Colonial Secretary at  the Cape, and ten 
yearn later WM promobd to be Governor of the Bahamas, whence he was transferred 
to the name poet in the Windward islands in 1869. In 1875 he retired, being created 
K.C.M.G. in acknowledgment of his services. During the remainder of his life, 
Sir Rawaon war well known as a zealous statbtician, paying special attention to 
the trade of the British Empire, of which, among other writings, he publiehed a 
uaeful synopsis in 1888. While governor of the Windward ielande he bad dealt, in 
a report publihed in 1874, with the rainfall of Bsrbadoes and its influence upon 
the sugar crop. After his return to thie country, when the "scramble for Africa" 
began to attract general atteutioo, be contributed to our Proceedings for 1884 a 
valuable summary of the chime of the several European nations on the wmte of 
that continent, supplementing the paper the following year with a more detailed 
discueeion of European territorial claims on the Red sea waste. 

CORRESPONDENCE. 
Longitude of aLato Bay, Lake Byern. 

December 17,1899. 
I THIXK that the difficulty mentioned in this month's J m d  (p. 667) .e to 
the longitude of Nkata bay on Lake Nysss can be explained. After we had 
determined the longitude, I sent our value to H.M. acting Comul-General a t  
Zomba for h b  information. In the next copy of the B.C.A. OhuUs be printed 
it, with the remark that the previously aocepted longitude was 6 milea in e m .  
I believe that Dr. Gill's etatement b quite correot, and baaed on thie. No doubt 
the best map available wes used for tbe comparison. Thie WM before the value 
of Lieute. Rhodes and Phillip wan published (or rather had reaohed Central 
Africa). Lieut. Bhoadee's value d m  not depend on Blantyre, but, es I understand, 
i s  an indepeodent chronometer value brought up from the corrst. Such an acmrd- 
ance with the telegraphic value as  actually occarred, ir remarkable. 

84 regard8 the error in the longitude of Blantyre, that etill remains unknown. 
We were unexpectedly prevented from determining this telegraphically. My own 
view is that, ur the value of Blantyre is the meso of eighty-one abmlute deter- 
minations, it should not be more than half a mile in error. 

Perhaps the B.C.A. Survey Department might be moved to settle thii  in con- 
junction with Dr. Gill, H.M. astronomer a t  the Cape, when the war is over. 

C. F. CLOSE, 
Capt. R.E. 

The Xannarowar and m t a l  Lakern.* 
lrt h t t .  3rd Qnrkhae, Almora, N.W.P., October 12,1899. 

Mr. Walter &page Landor, whose iotrodwtory letter I eoclose, WEB very 
anxious that I ehould write to you to state that in August, 1896, when up 

This letter ie s d d W  to the Prerident. 
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trsrelliog in Tibet with my father, General Chaoner, I prsotiorrUy c d  the ridge 
dividing the Manwowar and Rshart.1 lakes. r was on the look-out for burrel at 
the time, m kept along the crest aa much as porsible. I saw no "ditch " connect- 
ing the two sheeb of water. The connection I believe to be a tunnel. The puodib 
with whom I have talked over the matter deny any cutting between the lakss- 
Moorcroft, in 1842, I believe, crowd the ridge and saw no ditch. I hope thb 
information may be of some use to help this disputed point. 

G. KENDALL~HAN~'SR 

MEETMCiS OF THE BOYAL CiEOCiRAPHICAL SOCIETY, 
SESSION 1899-1900. 

Second Ordinary Meeting, November 27, lf399.-Sir CLEXRNTS M~BKBA% 
K.o.B., President, in t h e  Chair. 

EL~TIOXS.-Hmtyk Arptoroski, Mdeorologist to the Bdgian Antantie Ezps- 
dition ; Antonw Jwquim Basto, Jun. ; Charlea Olive Bigham ; WiUahm BldoJI ; 
Ernest Horfwd Bingley ; AlQonder Claude Fwstcr Bodton; W. A. Frank 
Bdfour B ~ M  ; Williom T. H. BradZy ; Lisut. Norman Edwin Oaocll Phitip 
Canning, R.N.R.; lnmnan B. C'lorke-TlumhiU ; Francis J. Collinson; Add$= 
C O ~ O ~  ; VicaConnrl William Edrwrd B. Copland Crawford; P h  Bow 
D'Anty ; Rm. Curtis Hoyt Dickina; R. Jeffrey Donohue; Major Edunard Dmsc( 
Farmer-Bn'nghurst, F.R.C.S. ; Captain John David Fergwvn, D.S.0. ; Randall 
John Fox ; Major Charla James Fox ; Captain H. C. Fraaer (1st LifG G w d ) ;  
Charlea AIfred Qibbcs; WiUiam Goodwxe; Harold W. ffClwg M.A., F-'.C.*r-; 
Major Wulter Wingate Gray (Berwick and Lothian Yeomanry); l'honun Jm 
Gibb Durn- M.A., P.Z.S. ; Shipton Q r m  ; Charles KennerIey Hall ; W b  
Hmry Hare ; William Rdand Hart ; Richard Kilvington Hatkrdcy ; A r t h ~  
Pdcrick Hsrbert ; Arthur Hmbert Jocdyn Hil l ;  J. B m r d  Stoughton Helba, ; 
Gorge Jambon, C.M.G.; Captuin Gilacrt Ward Johnson (3rd Punjab Cavdry); 
Albert Esnddl ; Arthur LanAberg ; George Ruthven Ls Hunts, C.M.G. (M.- 
6kvemor and Administrator of Brit&& New Guinea) ; Sigmund Lipmunn ; LsonmG 
A. LyalI ; Captain Mill Malcolm (Argyll and Sutherland Higlilonders) ; Slewart 
Margctmn ; Fndec.ick T h o s  Middleton ; Rev. Hugh Parry; C. V. A. P d ;  
Captain Francis Bamuw Paara (West Yorkdcire Rqt.), Deputy Commiesiomr, 
B.C.A. Protactorate ; T. T. Phelps ; Lieut. Francis William Pi& (Indian Staff 
Corps); John St. Vincent Pktte; Percy Horace Gordon Pod-Cot ton;  Arch- 
deacon Etaneb D. Pritt ; G. W. Prothmo; Dr. G. R. Radmore; Cdin SpiUd 
Reddie ; William Redmn ; Bertram Edward Sargaaunt ; Hernuurn Sdriirhof, 
Conacl for S p ' n  ; Ernsat Henry Shackleton ( O m ,  R.M.S. '' Tantdlm CbrUc") ; 
A. Hastiny Stewart; Lord Alemnder Thynne; Charles Todd, M.D., M.R.C.& ; 
Plrilip David Uarren (Assintant Surveyor- Gtneral of Ceylon) ; Licut. WiUianc Ahn 
Watts-Jones, R.E. ; R. Vulentine Webster ; George Wilson ; Captain A. W. 5- 
Wingate (Indian Staff Corps) ; Captain J. E. S. Woodman (West India Regiment). 

The President read extracts from tbe letters of Major Gibbons and hfr. Percy 
Reid, who have been exploriog, independently, in Bamtseland ; and of Mr. Arthur 
H. Sharp, who, with Mr. E. S. Grogam, has been travelling for about three year8 
from Beira to Lake Tangsnyika, Lake Kivu, Lake Albert Edward, and Uganda. 

The Paper read wae :- 
"Desert Sand Dunes." By Vaughan Cornish. 



OEOQBAPEIU LITERATURE OF THE MONTH. 7 7 

Third Ordina;.y Meeting. December 11, 1899.-Colonel Sir T. H. HOUIC& 
R.E., K.c.I.E., c.B., VicePreeident, in the  Chair. 

E L E ~ I O N ~ . - E d w a r d  Synumr Bell ; Captain Ernest Leonard Coruic ( Wa! 
India Regiment) ; Rev. Willianc Tudw Jones ; Max Michaeleon ; A@ed nenry 
Spum'e~; L. R.C.P. ; Prof. Hans St-fen. 

H o s o a r ~ ~  COR~~ESPONDIZG MEMBERS. 
Captain Melilon Cnrbajal (President of the Peruvian Gmgmphimt Society) ; 

Pry.  A. Bertmnd (Profusor of Topography and Engineering in  the University 
of ,%ntiogo, Chik); GdIor D. Samuel A. Queredo (distinguished geographer and 
ethndogist of Buenos Aim.) 

The Paper read wae :- 
a A Journey through Abyssinia to the Nile." By H. Weld Blundell. 

QEOQWHICAL LITERATURE OF THE MONTH. . .  to&^. 
BJ W G H  BOBBBT D.W., L f b r d ~ ,  BG.8. 

Tar following abbrevietionr of nouns and the adiectivm derived from them srs 
employed to indioete the rnunw of artiolen from other publications. h g r s p h i o s l  
namm are in eaoh auw, written in full :- 

A. P Aondemy, A d e m i e ,  M e m i e .  I Mag. = Megecine. 
Abh. n Abhandlangen. 8 Mem = Memoire, M6moirea 
Ann. = Annals, Annalea, Annalen. Met. = Meteomlogid. 
B. = Bnlletin, Bollettino, Boletim. P. = Prooeedinge. 
Corn. n Chmmem. I R. P Royal. 
(3. Bd = Comptea Bend- Bev. = Review, Revue. 
Erdk. = Erdknnde. 8. = Society, h i 6 t i .  Bebhb. 
0. = G w p p h y .  (ieogrsphie, Oeogrda 1 Sitzb. = 8ilzungsberioht. 
Gea = Qeaellmhsft. T. = Traneaotiona 
I. = Institute. h t i tu t ion.  I V. = Verein. 
Is. = k v e n t i p  8 Verh. = Verhandlmgen. 
J. = Journal. I W. = Willseneohaft, end componndr. 
t n. k. = keimrlioh nnd kllniglioh. ) Z. = Zeitaohrift. 
BL = B¶iWnngtm. I Zap. = Zepiski 

On account of the ambiguity of the words octaw, uarfn, eta, the eize of h h  in 
the list below L denoted by the length and breadth of& mver in inch- to the n-t 
hdf-inoh. The size of the Journd L 10 x 6). 

A soloation of the r o r b  in thin lirt rill k notiod m h m  in the J-* 

EUROPE. 
Alpm%kaim. Jahrb. Schaeeiwr Alpnclub S4 (1899): 275-297. r o d ,  Lugeon, Murot. 

Lea variations p6riodiques den glaciers den A1 . Par Dr. F.-A. Forel, Dr. M. 
J,,ngwn, E. Mnret. DL-nenvibme rapport. 1 g .  With IUwtration. 

Au&rh-Eqy .  Baedeker. 
Anrtrie, including Hungary, Tranglwmia, Dalmatis. and Bosnia. Handbook for 
Travellers, by Karl Baedeker. With 30 Mapr sod 36 Plans. Ninth eclition, re- 
vised and augmented. Leipeic: Karl Baedeker; London: Ddau  & Co., 1900 
[l8N]. Si x jb pp. xvi. and 480. P rb  8s. Precrented by Mencrrr. Duluu 
& Co. 

A ~ w b k - E n g u y .  J. &fancheater (J.S. 16 (1 899) : 1 1-23. Lstlum. 
Virit to the Tetra. By J. B. Latham. With IlludratiocPcr. 
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Mhmmdd-Laker W-r- 
Die Been dea Biihmerwaldee. Eine geologfech-mgmphisohe Btndie, mplrich ein 
Beitraa znr Liirung den firproblems Von Dr. Paul Wagner.-Wicuenrcbaft- 
liche Ver6ffentliohungen dm Vereins f i r  Erdkunde zu Leipzig. Vierter Band. 
Reit- znr Geographic dee mittleren Deutschland. Heraurgegeben . . . Von 
Friedrich Ratml. Leipzig: Duncker & Humblot, 1898. Pp. 1-90. M o p  and 
I U d r d w ~ .  
Particolare of the monntainq lakes. and tar- of the boundary dirtriot betweeo 

Bavaria and Bohemia. whioh were eounded by the author, together with a dimauiotr 
on the origin of comes. 
Eute rn  Meditmnesn. Om-b 

Dana le Levant, en Orha  et en Turqnie. Par Cyr. Van Overbergh. Bruxella: 
0. Sohepens et  C"', 1899. Bize 74 x 5, p p  xvi. and 122. IUwfrationr. Prs- 
d d  by Ihe Pubfirhem. 
The journal of a p h s n r e  trip on b a r d  one of the tot~rist yaohtm to the ports of 

Greece and those of Europeau and Asiatic Turkey in the Bgean ma. 
Europe. Allen. 

The E m p a n  Tour. A Handbook for Americcms and Oolonirb. B Grant Allen. 
London : Urant Richard* 1899. 8ise 8 x 64, p p  viii. and !M. 6a Pw- 
unfed by the Publbher. 
This book WM written originally for Amerioanr who wish to turn a eingle visit to 

Enrope to the best acoonnt. I t  in now published in this oonntry in the hope of b s i n ~  
ueeful to colonial visitors an well. The nketch of the interesting tour through E m  
is done in the lato Mr. Allcn'a beat style, and tllere in probabl y no one elm r h o  oouE 
give b 60 little space snoh a valuable indioation of what M beat worth eeeiug on the 
oontinent, always with the objeot of acquiring that eduoation whioh travel alone can 
give. 
United Kingdom-England. httriu. 

P.  Yorkuhirs Owlog. and Polytechnio 8. IS (1899): 453-443. 
Notee on the Caves of Yorksbire. Part  ii. By 8. W. Cuttrim With P b n  and 
Platen. A h  a separate copy perenled by the Aulhor. 

Dewriben the propme of speleologicel exploration in Yorkshire by the members of 
local wientiflo societies The exploration of Gaping Qhyll and Bowten Pot L de- 
wribed in mme detail. 

United Kingdom-England. Q.J. Gsdg. 5. SS (1899) : 359-364. m- 
The Limeetone-knolls below Skipton and Grrasiugton in Craven. By J. R. 
Dnkyne. 

United ningdm-England. Q.J. Bedog. 8. 8.5 (1899) : 327-358. rUr. 
On Limestone-knolla in the Craren District of Torknhire and elnewhere. Bp J. E. 
Herr, F.R.~., etc. Wilh llludrationr. 

United Kingdom-Meteorology. Brodie.. 
Quarterly J. R. Meiekorolog. S. !3S (1899) : 181-202. 

The Prolonged Defioiency of Bain in 1897 and 18'38. By F. J. Brodii. With 
Mopr and UMgram8. 

United Xingdom-8oothd. Panay. 
Handbook for Travellers in 800tland. Edited by h t t  Moncrieff Penney, ra. 
Seventh Ed~tion. Ifindon : John Xurray, 1898. Size 7 x 5, pp. xxxvi. and 480. 
Map and Planr. Prim 98. Premlsd by tho PuWidw. 

UnUed Kingdom-Tide Tabler. Hurir and Eavergal. 
Tide Tables for the Britinh and Irish Porb for tho year 1900. Aleo the times and 
heights of hivh water a t  full and change for tho prinoipal places on the Globe. 
By Oaptain H. B. Harris and Commander A. Havergal. Loodon: J. D. Potter. 
Siae 10 x 6). pp. XI. and 262. Price 28. PrssLntcd by the Hydrographer, Admiralty. 

United Kingdom-Wales. hddeley and Ward. 
Thorough Gnide Serios. North Wales (Part ii.), Llnngollen. Bala, Dolgelley, 
Barmouth, Oamcatry, Shrewsbury, Welehpool, Llal~idloes, Mncl~ynlleth, and 
Aberystwith Sectiond. By Dr. J. B. Baddeloy, B.A., and C. S. Ward, r . A .  Fifth 
Edition. London: Dulau & &., 1899. Size 8 )  x 4). p xvi and 154. Maps, 
Planr, and Panorama. Pnke 26. 6d. Pramled by the !ht$a. 
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Vnibd Kingdom-Wye Valley. Bneknun. 
The Valley of the Lower Wye. By 8. S. Bnckman, p.c.6. Reprinted from the Pro- 
ceeding~ of the Cotlsncdd Naturalutr' Pidd Club; vol. riii. Part i., June, 1899. 
Size 10 x 64, pp. 25-32. Pnuadsd by the Author. 
Study of the evolution of a river-valley. The author points out that, on account of 

the more rapid erosion of the valley of the Unk and the proximity of the tributaries 
of that river to the Wye, the latter may pomibly be ultimately diverted into the Usk. 

AMA. 
ddr-Tmveh. Nouo. Archiwr M h  Sai. 9 (1899) : 55-101. W a n j o n .  

Rap rt wr m e  mimion raienti5que dam l'dsie Centrale et la SiMrie. Par M. 
J. CEffanjoo . Wilh Map a d  Plan. 
Setting out in Oatober, 1894, 1. Cheffanjon visited Tnrkestan and Mongolia, pro- 

ceeded to Vladivostok, and returned thence by nee. The work done comprised a roate- 
mvey h m  Tmhkcnt to Urge wid Kslja, and a new route in Emtern Mongolia from 
Urga to Blagoveschensk, as well as m u y  astronomical determinations of positions. 
The archseological collectione were extensive, including some trom the ruins of Karn- 
konun, and collections of zoological, botanical, and geological specimens were also 
made. The modes of life of the people were studied, and some folk-tales recorded. 

British A i a .  Vadoum Authors. 
Iudii, Ceylon. Straits Settlements, British North Borneo, Hong.Kong. (The 
British Empiro Series, vol. i.) With Two Map. London : Paul & Co , 1899. 
Sim 8 f  x 6, pp. xxviii. and 536. Pries Gr. Prewntsd by tb Publwhw8. 
This volume in made up of lectures delivered at  the &nth Plsce Institute. 

Finsbury, between 1895 and 1898. After an iutroduction by Sir Raymond West, there 
are twenty-three ohaptera by capable authorities. Mr. J. A. Baines gives " A gener~t 
new of India and its people " and " Famines in India ; " Bombav is treated by Lord 
Hamis, Madran by Lord Wenlork, Bind by 11 F. Baillie, Bengal by Bomesh Dntt, the 
Punjab by Sir J. B. Lyall, the Central Prorincea by Sir Charles Grant. Induntries in 
India by Siu If. M. Bbowna gree. The lecture on Ceylon is by a former judge of 
the Ceylon Supreme Court, &. L. B. Clarence: that on Straits Settlements by a late 
Governor, Sir Andrew Clarke. The eeveral ohaptera have been revied and brought 
to data by the authore, and statiitiaal appendices and maps complete the volume. 
C m M  Ada-Antiqdtiea Eoernle. 

J. Amdw 8. Bengd 68 (Pt. i., extra No. 1, 1899) : rxrii ,  1-110. 
A Colleation of Autiquitien from Central hie. Part i. By A. R. Rudolf Hoernle. 
With Map. 

Chinr &port 81 (1899): 425-427,441448,458-459. -- 
Die F r a n u ~ e n  nnd Engliinder in Slidchine. 

Chinr. aolquholul. 
China in Trawformation. By Amhibeld B. Colquhonn. With Frontispiece, Map, 
and Diagrsmr. London md New York : Hruper & Broa, 1898. Ske 9 x 6, pp. 
riii. elid 398. 

Cba-sb.nt~~g. Ann. Hydrographis 37 (1899) : 481-483. - 
Aur den Beieeberichten Seiner Majestat Schiffe. With Map and Illuetrationr. 
On the math-eaetern promontory of Shantung, with chart and views. 

India. J. Earl  India AEEOC. 30 (1899) : 31-71. Elliott. 
The recent Famine in India and the Reports of the Yecrond Famine Cammianion. 
By Sir Charles Elliott, s.c.s.l., etc. Wilh Map. 

IndL Btrwens. 
In India  By G. W. Steerem. London : W. Blaokwood & Sons, 1899. Size 8 x 
54, pp. viii. and 366. Map. Prim 6e. Prslsntsd by thm Publuhrrs. 
Impmmione of Iudia, written with a vivid force which makes a series of remnrkable 

word-picturea 
India .nd Ohha--Bailmy. Fortnightly &o. 66 (1899): 759-768. Stuart. 

Direct Railway Communication between India and China By James Stuart. 
With Map. 
Mr. Stuart urges the importance of the railway route from Asram to the Yangtse 

pro@ by Captain Blakiaton in 1862, through a belt of terlitorp in 2 i 0  N. which has 
not yet been explored by any white mon. 
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bak-Asram. - 
a e p o r t  on the Adminietration of the Pmvinoe of Auun for the year 1897-98. 
Shillong, 1899. Size 13) x 81, pp. xiv., 214. and ocxliv. Yap. 

I*-Bombrr, sto. J.S. Artr. 47 (1899) : 731-739. Birdmod. 
The Hill Fomts  of India. 

~ndia-Bombay O b w m t i o ~ .  - 
Magnetire1 and Meteorologioal Okervstione made st the Oovernment Oboembry, 
b m b y ,  1897, undnr the direotion of N. A F. Mom. With au Appendix. Bombsy, 
1898. Size I4 x 10, pp. xviii., 18, 12, and 6. 

India-Boknioal Burvsy. - 
Report of the Direotor of the Botanioal Snrvey of India for the year 1898-W. Size 
13 x 8), pp. 88. 

Indo-Ohins. Pavie. 
Miasion Pavie Indo.Chine, 1879-3895. ktndes Diverses. I. Reohemher rur 1. 
Littdrature du Cambodge. dn Law et do Siam. Par Auguete Pavia Pub: E 
Leroux, 1898 8ise 1 l x 9, pp. xlvi. and 370. Map and IUurlrotwru. 
A number of Indo-Ohineae folk-tale6 with quaint native illmtratiooq many of them 

reproduaed in ooloum 

J a w  c h m d ~ ~ l . i n  md HUOII. 
A Handbook for Tmvellera in Japan, lncludin~ the whole em ire from Yem to For- 
m- By Baeil Hall Cbsmberlain and W. B. Muon. ~ i f g  1Etlitirm. Loodon: 
Jobn Murray, 1899. Size 74 x 5, pp. x. and 578. Map and Pkna. Priw U)r. 

I 

P n m t s d  by ths Publirhsr. 
I 

Japan. J. Collegs &i. Imp. UniwrcrUv T6ky6 11 (lW): 161-1B5. Omorf aad Ebsts. 
I 

Earthquake Mmenrement a t  Miysko. By F. Omori.  so., and K. H i m t r  Wifh 
M a p  and Diagranu. 

Jam-rormorm. Qlobur 78 (1899) : 217-222 lohomwher. 
Eine Reilre zu den Teohin-huan in Formoeo. Von Bqb. Sohumeober. Wit& 
niwtrationr. 

Korea Brat. 
M i a .  &Uwliquss Sl(1899): 174,189,198.213.222.286,248,260,218,286,297,808, 

321, 333,344,854, 366,382.394.402,413,425,437,451. 
Dam la Code Septentrionde. Par M. Bret. Wifh M a p  and IUwtrdbw. 

Malay Archipelago-Borneo. Ihmu. 
Folk-Lorn in Borneo: s Sketch. By William Henry Fnrnew. Sd, X.D. Wd- 
lingfor I, Penn.. 1899. 8ize 8) x 6, pp. 30. I l l w t r d h  Premttd by Us Arb. 
An intereating set of folk-tales and deeoriptione of oostome oollected by the snthoa 

d b r i n ~  s recent sojonrn in Borneo. There are also some remarkably fine photogmpL 
of native Borneana 

Mala y Arohlpelago-Borneo X s ~ l u .  
Trade of Borneo and Sarawak for the yoar 1898. Foreign OfBca, Annual N a  - 
2322, 1899. Size 10 x 61, pp. 10. Prim ld. 

Malay Amhipelego -Java. lshlqpl. 
Geopaphical Notes. XI[. Shay-Pn, Djad. By Q. Schlepl. Reprinted from 
the Toung-Pao, vol. x. So. 3. Leyden: E. J. Brill, 1899. Size 10 x 6). pp. 62. 
Plats. l'rusdcd by tlao Aullwr. 

Malay Arohipelago-Bumatra. V&. 
Tijdr. K Ned. Aard. C.llsnoob. Amrbrdum 18 (1899) : 415-485. 

Zum Tobn-See in Central-Sumatra. Von Dr. Wilhelm Volz. With Map. 
A sketch of the hietory of exploration round the T o b  lake in Rumatm. followed by 

a report of the author'e jouruey in that regiou in 1898. He in uired epeoially into the I 
existence find limitatiom of anthropophagy amonget the ~ ~ t t e % r ,  and has much to my 
on the subject. 
Malay B W r .  h t t e n h u n .  

Beport by the Beeident-General of the Fedorated Malay etatee to Hie Exoellency 
the High Cammissioner (Sir Charlee Bullen H. Mitchell, G.C.X.Q.). Knala 
Lnmpur, 1899. Size 18) x 8), pp. 10. 



rJ.J I lt .tseH@ 8embiluL B i d .  
Negri b b i l a n  Administretion Report, 1898. Bemmbau, 1899. &e 13) x 84, 
pp. 16 and u. 

&lay 8t.t~-P-. lnmrd. 
Annual Report of the State of Pahang for the yesr 1898. By Hugh Clifford. 
Kuala Llunpnr. 1899. Size 134 x 84, pp. 24. 

Hahy Bt.to8-Pmak k c h e r .  
P d  Adminiotration Report for the year 1898. By W. H. TreMher, o x . 6  
Taiping. S h  13) x 8f, pp. 64. IZhutdfmr 

Philippine IIl8ndr. w 
Obwmtorio de Manila h Nubaa en el ArchipitShgo Filipino. Oolaboraoi6n 
nl Trebop I n t e d o n a l  de Medioi6n de Nnbea PO Junio 1896-81 de Jnlio 16973. 
Por el P. J d  Alp4 8.1. M& 1899. Sim 124 x 9, pp. xvi., 86, and 43. 
On the clouds in the Philippine ialandm. 

Allippine Ilknclr H8rforb 
Trade of the Philippine blends for the year 1898. Foreign Onoe, Annual No. 
2319,1899. Size 10 x Gf, pp. 18. Prim l)d 

P s ~ L .  P ~ w  Y. 46 (1899j : 215-217. Bura 
Reiae von Ardebil naoh Zendmhan im nordwdiohen Pereien. Von Dr. Fr. 
fkure. With Map. 

Bumh-Caue~.. L o j b  and D w .  
Lichenea in h u c m  et in penhad8 Tanriae ab. H. Lojka et M. a w h y  Oolleoti. 
Enumeravit E. A. Wainio prmfationemque soripeit M. a w h y .  (Ex. Tmn&d- 
rain' fl- xsii., 1899.) Size 104 X 7, pp. 269-343. Prsrsnbd by M. & m h y .  

B & E i b ~  f3Zob~ 78 (1899) : 166-172. B t d n .  
Joohelmmn Forwbnn n anter den Jukngiren am Jaadaohnaja nnd Korkodon. 
V O ~  P. o. S-. & luwtratione. 

Bkm. J. E d  lnaio ALYWI. SO (1899) : 7-22. Burstt. 
Siam and ib Neighbourn. By the Hon. John Bmett. 

WM-Ads n o r .  Dmdwho Rundwluru a. 81 (1899) : 354-361. ~rhdtioh. 
Qeogrsphhh-Statirrtkhea vom Wihjet Smyma. Von Dr. E m t  Friedrioh. With 
Map, Plan, and x u ~ r a t i o n &  

TuM-Babylonia. HUpmht. 
B. Free M-m 5ai. and Art Univsrrity of Peunylwnta B (1899) : 87-91. 

The Beoent Excav.tiom of the U n i v d t y  a t  Nippur. By Prof. H. V. Hilpreoht. 
with PIatw. 

Twll*J-mhdd a d  Buuor& Looh .nd Wrathlaw. 
Trade of Baghdad and Bumorah for the year 1898. Foreign Olllce, Annual No. 
2316,1899. Size 10 x G), pp. 10. Prias ld. 

Afrios-Putition. WsJsVan Mb. Notiasl(1899) : 145-147. - w P Y .  
The Trnnrformation of Africa. By Bev. J. T. P. Hdligey. With Xap. 

Britirb Afria V u i m  Anthorn. 
British Afrioa. (The British Empire M e n ,  voL ii.) With Four Map London : 
Paul & Co.. 1899. Size 84 x 6, p p  xiv. and 414. Prim 6r. Prersnted by the 
Publuhar. 
A wlleation of leotnres delivered at  the South Plsoa Inatitate, Finebury, supple- 

mented by other writings by varione authors, with an introduction by Dr. J. Scott 
Keltic. The parts of Africa dealt with are the Cape of Good Hope, Bhodeeia, 
kch~analand, the Tranevaal, Natal, British Central Afrioa, Zanzibar, British Eset 
Africa, including Uganda, Egypt, and the West African Oolonies. There is also a 
chapter on Mnoritiua 
Caw a o h y .  - 

statistical Beginter of the Colony of the Cape of Good Hope for the Year 1898, 
with Supplewnt for Yamh Quarter, 11399. aepe Town, 1899. She 13 x 84, pp. 
xvi and 361. D i q p ( ~  
No. I.-JANUABY, 1900.1 o 



- Contrrl Afriea. & l o u d  B. I6 (1899) : 55S-S!iS. 
Le plateau do Tanganika et le "Graben " du lao Blkwa. 

Comoro Inlands-Mayotte. M.B. Bu. Wisn 18 (1899) : 268-285. coaudo. 
Eine S b e  tiber Mayotte. Von Q. Conarde, K. a. K. Fregatten-Onpitiin. 
Notes bawd on a vinit by an Amtro-Hungarian training ship in 1899. 

E r n .  Pailold.. 
Present-day E pt. By h d e r i o  Courtland Penfleld. London : Maomillan & a, 
1899. Size 8 x 6. pp. xiv. and 872. Map and ~ t r a f i m r .  Prim 10r 
Pre~nlsd by the Publirhsrs. 
Mr. Penfleld waa United Stetee Diplomstio Agent and Consul-General to Egypt iP 

189S87; hie book, intended for the reader who wishes a general 8ooount of Egypt at 
thepment day, io conse nentl one of nome authority. I t  amtainn a dewription of 
Cairo, and ~lerandria,a%rie~ &tory of the 8nex 0.na1,oheptera on the variow ublic 
works, on several important mattera of adminiatretion, on the paition of Great &bin 
in Egypt, and on wintering in Egypt for health's sslre. The illmtrations are partly 
from drawings by Paul Philippoteaux and R. Talbot Kelly, and partly from 
photogmpha 
Egyptb  Budan. P.R.S. 811 (1899) : 533349. Budge. 

On the Orientation of the Pyramids and Templee in the SBdQn. By E. A. Wallin 
Budge, &A. 

Frsnoh I-. B.S.G. Corn. Bordecrw: 98 (1899) : 403-413. W h .  
Le ohemin de fer transs~harien an Congrb de G p h i e  d'Alger. Par M. aharlee 
Wnard. With Map. I 

Renoh Babuo. Noua. Arahiwr Mirr  Sol. 9 (1899) : 5134519. PLrin. 
Rapport sur la mission Foureau-Lamy. Par M. Q. PBrin. 
Preliminary plan of the expedition from Algeria to Lake Chad through the Tunreg 

oonntry. 
~~~n Belt Africa. Petermanna &l. 46 (1899) : 166-167. XW. 

Aus Th. Mejers Bericht Uber seine Beieo m r  Adage neuer Stationen im N j h  und 
Bundali-Land im November 1898. With Map. 

Qerm~n E u t  Afrim. Widmmmn. 
Die IFilimandnohrrro-Beviilkerung. Anthropologisohes and Ethnogmphiwhen, am 
dem Dsahaggalande. Von Dr. A. Widenmanu.-Dr. A. Petermanne Mitteilnogen. 
Ergiinzungeheft Nr. 129. Gotha : Jnetus Perthea, lS99. Size 11 x 74. pp. x. aud 
104. IUwtralirms. 
A ocueful and fully illustrated anthropological deaoription of the Jag*. 

r[.roooo. Don*. 
Lee D'ebala do Mamo d'aprbn l e ~  travaux de M. A u p t e  MouliBran. Par Edmond h t d .  O m :  L. Fongoe, 1899. 8ize 10 x 64, pp. 42. Pr& bg the AuUwf. 

xaroooo: Y.olulL 
Trade of Dar-nl-Buida and District for the yearn 1897 and 1898. Foreign 0508, 
Annual No. 2323,1899. Size 10 x 64, pp. 40. Prim 2fd. 

Xauritinm. Tour du Mnda 6 (1899) : 44-56. Venohn~r. 
L'lle Maurice. Par M. G. Verschuur. With nluttrations. 

Niger Badn. Mouvcmsnt Q. 16 (1899) : 163-165, 169-171. - 
Le bannin dn Niger. 

Niger. Bay- 
Renadgnements &., CmiM Z'Afrique Fraqi se  (1899) : 1-13,17-30.33-48. 

Lee re'sultats ghgraphiquee et Boonomiques den exploratione dn Niger. Par M. 
Camille Guy. With Mapa. 

Northern Africa. I)ernud- 
Bevue Bibliographique des Travaux sur la Wographie de PAfrique Se tentrionale. 
Par Augustin Bernard. Extrait do Bulletin de la Sooi4td de G&gra$ie d~~lger. '  
Alger, 1899. Size 9) x 64, pp. 28. Presented by ths Author. 

Notes on the bibliography of Northern Africa. 
Portuguese Elut Airioa-Chindo. Hillier. 

Trade of Ohinde for the year 1898. Foreign OfBce, h n a a l  No. 2328, 1899. 
Size 10 x 61, pp. 10. Price Id 
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W o n .  Tour'du Yonds 6 (1Bsg) : 4S7-468. Vmahnur. 
L'ne de la Be'union. Par M. a. Versohnnr. With lUudrations. 

khan, h. SbiecolilOqw IS (1899): 161-172 Duponohsl. 
La oolonktion drioaine et  la  ohemins de fer truresehariema. Par M. A. 
Dnponohel. 

&hu& B. bite Z'Aftiqw Franpiw 9 (1899): 113-115. L e r o y - B a h .  
Le trace' dn Trannmharien. Par M. Paul by-Beanlien. 

&bur. Psbrnwrnnr M. 46 (1899): 174-175. 8np.n. 
Uebedwemmung in der Sahara Von Prof. Dr. A. Snpan. 

Mma Leone. - 
Beport by Her Majestje Comminaioner and Oompondenoe on the Snbjeot of the 
Insurreotion in the S i e m  Leone Proteotorate. 1898. Put i-Beport and Corre- 
rpondenoe. London : Eyre & Spottiawoode, 1899. Size 181 x 8+, pp. 176. Prim 
18. 5fd. 

mrrskona - 
Sierra Leone. Beport by Her Majenty's Commiarioner and Correrpondenoe on 
the Subject of the lnsorrection in the S i e m  Leone Proteotorata, 1898. P u t  ii.- 
Evidenoe and Documents London : Eyre & Spottit~woode, 1899. Size IS) x 8). 
pp. x. and W2. Prica 50. 6d. 

lbmrlillnd Vuu~utelli and Ulterni. 
Seamda Spedizione BMtego. L'Oma Viaggio d'eaploraxione nell' Africa Orientale 
narrato da L. Vannntelli e C. Citarni. Sotto gli awpioi della SooietA Qeografloa 
Italiana Milano: U. Huepli. 1899. Sizo 10) x 7 ,  pp. xvi and 650. Portrait, 
Map, and lllmdrationa. Praadcd by the PuMider. 

8ndm Bouduiea. Qwrtionr Dipl. d Cob. 6 (1899) : @3!5-892. k n e r u n .  
Ls Convention Franoo-Angleise dn 21 MIUE 1899. Par J. L. de Lanesran. With 
Map. 

T M m L  -- 
&nth Afrio~n Bepnblio. Correcrpondenae relating to the Status of the South 
Afrioan Bepnblio. London : E p  & Spottirwoode, 1899. Size 18) x 81, pp. 34. 
Prim 3fd. 

TMmUl. - 
Sonth African Republia Further Cormpondence relating to P r o p o d  Politicnl 
Beforms in the South Afrioan Bepublio. London: Eyre & Spottiswoode, 1099. 
She 134 x 84. pp. x. and 74. Priee 84t-l. 

R.nrruL - 
South African Republio. Further Correrpondence relating to Propoeed Polition1 
Reforms in the South African Republio. London: Eyre & Spottiewoode, 1899. 
Bi 1% x 8f, pp. v i  and 76. Prim 8d. 

hmrrul. - 
Further Compondenoe relating to Politioal Affairs in the South African Re- , 

pnblio. London: Eyre & Spottiawoode, 1899. Size 1% x 84, pp. viii. and 66. 
Priee 74d. 

Wdwitroh'r M o a n  Pkntr Hiem and Bendle. 
CBtalogue of the Afriasn Planta mUeoted by Dr. Friedrich Welwitech in 1833-61. 
Dicotyledons. Part iii.-Dipraws to Scrophuhriacm. By William Philip Hiern, 
ma., r.L.0. Vol. ii., Part i. Monoootyledone and Gymnosperms. By Alfred 
Barton Bendle, n.A., etc. London : Longmans & Co., 1898-99. Size 9 x 5),  pp. 
(part iii.) 511-784, (vol. ii. part i.) 260. Prawnled by the Btitwh htwum.  

Wwt Afriea. Darwin. 
Britiih Expansion in Wert Africa. By Major L. Darwin. From the National 
&&, Angust, 1899, pp. 968-979. Size 10 x 64. 

Wwt Afriosn B m d u i w .  - 
Treaty Serier, No. 15, 1899. Convention between the United Kingdom and Frunce 
for the Delimitation of their wspeotive Poeaessione to the Weat of the Niger, and 
of their respeotive Poseemions and Spheres of Influenoe to the East of that river. 
Signed at  Paris. June 14, 1898. Together with a Declaration completing the 
mme. Signed at London, March 21, 1899. London : Eyre & Epotthwoode, 1899. 
8i 94 x 61, pp. 20. Map. Price l0)d. 
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XOBTH AHBBIaL 
dl.&. mbhomk 

Two Women in the Klondike. The Story of a J o m y  to the Gold-FieIda of 
ALaslrs. By Mary E. Hitahaoak. New York and London : G. P. Pubmm'e Bonn, 
1899. S h  9 x 6, pp. xiv. and 486. Map and I U t d d b u .  P h  1% 66 
Prarsntsa by tks Publi#hon. 
Thin is a detailed reoord of the inddent. of a voyage up the Yukon, undertaken in 

1898 by two wealthy American leidies, with graphio notes of their piokniokhg a t  
Dewson for the short autumn, and their return journey just a t  the onset of winter up 
tho Yukon and the lakm to the White paes and home by Skagnay. There nre 
excellent photograph and a good map. 
0.nrA.. - P. & d i m  I. B (1899) : 61-73. Pmok 

Obwrvations made on a Tour in OBnada By Albert Penok. 
On the tri ~oross Oanadq made on the oooeeion of the Britbh Ammiation 

Meeting in I&. 
a .n rd r -~ r i t i rh  aolmbia. P. ~ o ~ d ( 4 ~  L a (1899) : 57-60. m. 

The Illeoillewwt Glaaier in the Selkirka By Albert Penok. 
aanada-~irtorioal. Deulsdb (f. B l a b  SS (1899) : 170-201. lederkorn. 

Die Entdeckunp-, Bededlunf and Entwiokl~mgageaohichte C a n h  und miner 
Qrenzgebiete. Von Dr. W. ederkorn. 

Xexioo. Noua. Archiwr Mkr. Ed. 9 (1899) : 571-6S0. D m -  
Ra ort de Miasion. Par M. L4ou Diguet. (La Sierra du Naywit e t  ow indig&nea.) 

=ap and Phtsr. 
M&m-Lower California. Nouv. AraMwr M k  8ai. 9 (1899) : 1-53. mt- 

Bapport ear une m b b u  Soientifique dens la Bame Wifornie. Par  M. Mon 
Diguet With Phtsr. 
A fnll geographioal and ethnographid deeoription of Lower California. 

Xorth Amerior. Xowb~rry. 
Monogna hs of the United S t a h  Chlogioal Surrey. Vol. xxxv. The Later 
Extinot !'lorn of North Amerioa. By John Strong Newberry. A porthnmcrar 
work, edited by Arthur Holliok. Wsshington, 1898. S h e  12 x 9+, pp. xviii. and 
152. Platu. P d s d  by th u.8. Qedqhl8urwy. 

United Btatet-Owt and W e t i 0  Bwey.  - 
Report of the Superintendent of the U.S. Cawt and Qeodetio Survey, nhowing the 
progress of the work during tbe 5mcal year ending with Jane, 1897. Wadlington, 
1898. Size 12 x 94, pp. uit and 774. Map and Illwtrations. PrsmJad by the 
~urtwy. 

Argentine-Aoonoqp. Fib Wad. 
The Highest Andes : a Reoord of the First A m n t  of Aconmgua and Tupun~ato  in 
Argentina, and the Exploration of the Surrounding Valleye. By E. A. Fitz O d d .  
With Chapters b Stuart Vinw, M.A., and Contribution. by Prof. Bonney, D.w., 
Q. C. Crick, R. J. Powak. G. A. Boulaager, r.&a, J. H. Bnrkill. Philip Ooase. 
London : Methuen & Co., 1899. Size 10 x 64, pp. xvi. and 390. Maps and ZUw- 
tratioas. Price 30s. ! h o  capiu, one premted by the Author, the dhsz by Us 
Publishem. 

Thin volume gives a finely illustnrted description of Mr. Fitzgerald's important 
expedition to Aconcagua, the geogmphicnl details of whioh were publiehed in the 
Journal lor November, 1898. The illustrations include panoraman from great elevstiona 
Appendices deal a t  connidernble lenpth with the mcientific colleotione and obeervat(0~ 
made by different membere of the expeditions, and there is an index to the whole work. 
Argentine-Busnor Air= P.Z. ( l i d  Enginesrr 138 (1899) : 170-243. DO- 

Buenor Ayree Harbour Works. By J. Itf. Dobson. With Platu. 
Brad .  aoudmu. 

Henri Coudreau. Voyage au Yamunda, 21 Jflnvier 1899-27 Juin 1899. P d :  
A. Lahure, 1899. Size 11) x 9, pp. 164. Haps and lllwtralionr 
In thia journey M. Coudreau aaoended the Yamunda tributary, on the left bank of 

the Amaeon, to O0 33' 8. in lat. 5S0 24' W. of Greenwich, thns entering an entirely 
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Unexplored region. The dwdption is ibtreted by photogrepha, and eooom 
by a m p  on the a l e  of 1 : 1W.000; but not provided with a scale of length, l a t E d E  
longitndea, statement aa to projection, nor any meam of showing how the nix abeets 
of which it ie composed flt together. 
]kits. M. 46 (1599): 153-155 ; 201-204. Tippduuer. 

BeitrSge mr h l o g i e  Hai'tie, Von L. Gtentii Tippenhaner. WUl Map. 
J.mrior. =Q-. 

Jamaica Annual Beport for 1897-8. Colonial Reports, Annual No. 261,1899. 
Size 10 x 61, pp. 56. Prbs 3d 

Jundwb. J.I. Jamah S (1899) : 502-509. lioholu. 
The Eoonomio Geology of Jamaica By F. 0. Nioholae. 

Peru. B.8.6. Lima 8 (1898) : 193-237. - 
Informe ue la Wedad CieogrJ,fias de Lima presenta el Supremo Gobierno, mbre 
demard16n. Por departamentoe., del territorio de la Repdblioa 

Pent. B.8.Q. Lima 8 (1898) : 171-179. Billller. 
Informe mbre la mna minerel de Aneaea-Poto. Por el ingeniero Adolfo HiliIker. 
WW, Map. 

Porn. B.8.Q. Limo 8 (1898) : 27-0. &Sea. 
Tayaasja; Monograh de esta provinoia del departamento de Hnancavelioa Por 
Nemeaio k B/ez. 

Pap B.9.6. Lima 8 (1899) : 241-277. himondL 
Itinerario de loe viajes de Bainondi en el Penl; Gum, Qoiapioanohi, L&, 
Pissq eto., hesta Mamapata (1865). 

P e  Tkdn beno. 
Breve estndio geo@cwddistioo del Depertamentode La Libertad. Por Ricardo 
Tiz6n y Bueno. Lima, 1899. Size 7f x 5). pp. 54. 

Pern-Mlm. BB.Q. Lima 8 (1898) : 850-355. Bomy. 
Olimatologfa del pnerto del Callao en 1898. Por Federioo Bemy. 

Bio ds la Plat.. rutiner. 
Etnografla del rio de la Plata Disonm pronunoindo . . . por Benigno T. Mar- 
tinez. 1899. Size 7) x *, pp. 26. Pnuentsd by tha duthor. 

~ e n e m r h .  =WPd 
W e  of Venezuela tor the year 1898. Foreign Omoe, Annual No. 2315, 1W. 
8i 10 x 64, pp. 34. PricS 2M. 

Venemlek Bonnduy. - 
Venezuela. Noe. 1, 2, and S (1899). Boundary between British Qniana and 
Veneznela. London : Eyre & Spottiswoode, 1899. Sire 13) x Sf. pp. (No. 1) 162 ; 
(No. 2) 142; (No. 3) 56. Prias (NO. 1) I& 4d. ; (No. 2) 1s. 2d. ; (No. 3) 6d. 
The text of the British caw aa presented to the Court of Arbitration in Parh. 

wmt Indim. - 
Wert Indian Bulletin. The Journal of the Imperial ~ ~ r i o n l t n r a l  Department for 
the Weat Indiea, vol. i. No. 1. London: Duhu & h. C189q. Size 10 x 64, pp. 
142. Prcumted by the Con,miaiom of #a Imperial Dqartmant oj dgrldturejnr 
the Wsd India. 

A--Plorr. Ndural gai. 16 (1899): 198-212,274-286. Moore. 
Suggedione upon the Origin of the A w t r a l i i  Flora. By Spenoer Moore, B.W. 

Cuoline Idan&. QhrirtluL 
The h l i n e  Ialande. Travel in the Sea of the Little k d n .  By F. W. Chris- 
tian. London : Xethuen & Co., 1899. Sim 9 x 6, p. xiv. and 412. Map, Planr, 
and lUurtrationr. Price 1% 6d. Pr-tsd by tha %ubliahara. 
This records a long residenca in the Oaroline islands, including travelr through the 

m p ,  and dwells espeoiall on the bland of POUR#, tbough the author bas much 
to nay a h  about Yap, and A n t  many of the smaller inlands which lie between. The 
.p n d i w  contaii much preoiee information of an original kind on the anthro lo y 
an8"amhmolo6~y of the group, eo that when the now ownere of the islands ungrtaie  



the minute surveys and invertigatiobs they are sure to institute, they wil l  5nd 8 gmbt 
deal of the work done for them by Mr. 0hristi.n. A general summary of the mdb 
of these studiea will be found in the Journal for February, 1899, voL xiii. p 106. 
m w .  -.- 

Hawaiian Feather Work By William T. Brigham.-Memoirs of the Beruloe 
Pauahi Bieho Mneenm of Polynesian Ethnology and Notnral Hbtory (voL i 
No. 11. ~ o n o h u .  1899. Size 121 x 10. OD. 8 2  Illwtrdhu. PrswnCad b tAe 
~ e m &  Pauahi ~;ihop Mursunr, &lul6.-- 

Hew Quiner -. 
New Guinea, von Dr. Maximilian Krieger, mit Beit- von Profennor Dr. A. 
Freiherrn von Danokelman, Profewor Dr. F. von Luwhau, Kuatoe Paul Mateohie 
nnd Professor Dr. Otto Warburg mit Unterntiitzung dcr Kolonial-Abteilung der 
Auswiirtigen Amtes, der Neu-(fuinea-Kompagnie und der Deubchen Koloninl- 
Qeeel1whsft.-Bibliothek der Lihderkunde, herausgegeben von Ymf. Dr. Alfred 
Kimhhoff und Dr. Rudolf Fitzner. Fanftar nnd wchster Band. Berlin : A. 
Schal41899. Size 10) x 7, pp. xii. and 536. Mapr and IUdrafionr.  Prsrsnted 
by the Publ*. 
An important work dealing with all pmta of the great hlmd of New Quineq flmt 

in ita general aspects, and then with particular regard to each of the three poresionn, 
whioh are treated in ooneiderable detail. 
Rew Zedand. Emith. 

Report of the Department of Lands and Survey, New Zealand, for tho year 189tM9. 
By 8. P. Smith, Surveyar-Oenmal. Wellington, 1899. Size 13) x 84, pp. iv., 
uiv.. and 276. Mam and IUurtrak'm. Prusnted b the DsDarlmant of Land and 
SU&, New Zedan& 

- 
~ e w  ~ ~ - m o r r  Xirk 

The Students' Flora of New Zealand and the Outlyin Ielande. By Thomas Kirk. 
Wellington, [1899]. Size 10 x 7). p p  vi. and 408. rce*lbd Ihs New &&and 
Qownmsnt. 

if 
The death of the compiler of thin lint of New Zeoland plmta depriven the work of 

a chapter on the geographioal dintribation of plant# in h'ew Zealand, whioh he h d  
planned as an introduction. 
Quwnrknd. P.I. avil E n g i w o  186 (1899) : 268-281. Williunr. 

Floods in the Briebane River; and a System of Predicting their Heighb and 
Timea By C. J. B. Williams. With Map and  diagram^. 

South A ~ X r t e o r o l o g y .  Todd. 
Meteorologiml Obrvatioum made at the Adelaide Obeervatoy m d  other plaoea in 
South Australia and the Northern Territory during the Year 1896, under the 
d i i i o n  of Charlee Todd, K.O.M.Q. Adelaide, 1899. Size 13) x 8), pp. riv., 96, 
and 82. Mapr. Prsrentsd by th Addaide Obwmlory. 

viotorlr Ed&. 
Public Library. Museum, and National Qallery of Victoria Lettern from Victorian 
Pioneers : being 8 series of papers on the Early Ocaupntion of the Glony, the 
Aborigines, eic. Edited . . . by Thomas Francis  bride,^^.^. Melbourne : R. 8. 
Brain, 1899. Size 9 x 6, pp. xiv. and 326. Map. Prescntcd by the Publio Library 
of Vktwia  

The 5fty-eight lettern now published for the flmt time wore oollected from early 
rettlern by Uovernor La Trobe in 1853. when he had the intention of writing a hietary 
of Victoria Each letter given the recollections of one of the pioneer settlers concerning 
events in which he had taken part not more than seventeen yearn in any cane before 
the time at  which he wrote. The letters are full of information as to the aboriginee. 

AUBTBALABIA AXD OOBAHIC IBLARDB. 
Bolomon Imlmdr. Ann. Hydrographis 27 (1899) : 529-535. -- 

Aus den Reieeberichten Seiner Majestiit SchiEo. With Maps and 1Uwtrcrtion. 
A cruise round Bougsinville inland. 

Wwtsrn Awtrsli.. Miasion Field 44 (1899) : 403408. Burton 
On a Bicycle in Australian Wilds. By the Rev. Alfred. With lUwt ra th .  
A bicycle ride from Norseman to Eucln in Western Auetralia. I t  is mentioned 

incidentally that the ordinary means of communication with Eucla is by a steamer, 
which calls there once in three mouths. 
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Wamhm A m t d h .  Ann. Hgclmgraph6 B7 (1899) : 540-542. Tiedemam. 

Ikr Hafen von Bunbury. Naoh Beriaht ron Kapt. H. Tiedemanu. With Map. 
- On Bunbury harbour. 

XATEXXATIOAL AXD PXYUIOAL BEOBBAPIZY. - lhta-lina Wth. 
Where a day ie lort or gained By Benjamin E. Smith. From the Uentury M i -  
zinc, Beptember, 1899, pp. 742-745. Map. 
On the line of ohango of date in the Pnaitlo ooeen. 

htitpd. Uhanger Ban& Bnkhuysan. 
P. Bsdion Bai, &A. Watan8. A r r r b r h  1 (1899): 42-55. 

. . On the Motion of the Pole of the Earth amording to the obeervationr of the yeam 
1890-1896. By Dr. E. B. van de Sande Bakhuyzen. .. - .  

. . The publication of an English edition of the Prooeedings of the Soientifio Seation of 
. '. the Boyal Academy of Amsterdam will be welcomed by all men of naienoe who are 

' - i orant of the Dutch language. Thin memoir summarim the reoent okrva t ion~  on - '- %De W t i n g  of the pola 
- la ti^^. . . hnde BtaLhuymn 

-8 . . . -_.. P .  Wlon &, K.A. W&M. A&&m 1 (1899) : 201-213. _ - Some remarka n p n  the 14-monthly motion of the Pole of the Earth and upon the 
length of ita p o d .  By Dr. E. F. van de Sande Bakhuyzer. 

\ I rtitnde Determi~tion. C.Bd 149 (1899) : 270-272. 
-5 

Ebert a d  brahot. 
' Sru lee d t h o d w  de M. Lmwy pour la determination dm latitudes Note de MlK. 

,. :I.--.: W. Ebert et J. Perchot. 
Y .  S P - ? O ~ ~ ~ I L ~ .  P.R. Artillery 1.88 (1899) : 339-340. PrLwp. 

A Portable Map Reader for Field Serviaa. By Major D. Q. P r h p .  
Dwoription of a ruler marked with eaalea for neo in artillery work in the fleld. 

+' . n D s n d v  of Euth Bein. 
3eetimmung der mittleren Diohte der Erde. Von Prof. Rein. (SeparabAbdrnok 

. \ I -' M den Sitznngaberiohten der Niederrhein. Oeeellnohaft f i i  Natnr- n. Heilkunde 
. . ' . - 'on- 1898.) Bise 84 x Sf. pp. 4. Prusnbd by the A&. 

. -. 
, r- I'he h a 1  correoted reenlta of Riohan, Kriga, Menzel, and Kiinig giver 5.505 ee the 

3 : n deneity of the Earth. 
. . . e J . : .  t i a m  - 

. -*' , . le American Ephemeris and Nanticcrl Almenao for the year 1902. Firrt Edition 
. . 
Y 

nehingron : Bnreen of Equipment, 1899. Sise 11 x 74, pp. 588. Diagram. 
&ational Inatrumexit#. Rcv. Maritime 142 (1899) : 590-594. Xollino. 

. . vigation ; lea Nomogrammee du Profeaaeur E. Molflno. 
, 1 a meohanical method of caloulnting latitudes. 

~ t r i e  O.lcrrl.tiom. Ria. Q. I W n a  8 (1899): 521-528. X&U 
' 

rs nn naovo prooedimento orometrioo oeservaeioni di Olinto Marinelli. 
I* - .  -. * Bonmb.oh 

2 -  _- B. Free Bfwcum Sc. and Art. Unia. of Psnnaylwnia a (1899): 73-86. 
- Bittenhouse Orrery by Abraham 8. Wolf Roeenbaoh. IUcMtrdh. - .m mgardin a remarkable planetarium in the Philadelphia mnrenm oonstnroted 

by David gittenhoose. 
1 Detmdnati0~8. Ann. Hydrographis 87 (1899) : 505-512. mlat. 
3em~hnmg dea Sobiffmrtes aue zwei Gestirnrhiihen naoh der HShenmethode. 
Dr. 0. FnLt. 
feddim. A travers Is hfonds, Tour du Monde 6 (1899) : 285-286. Oomber. - leation do Me'ridien unique. Par M. Paul Combes. With Map. 

# md sumst. L0g.n. 
U U.S. Hydrogra hic OfBce. Bunrise and Sunset Tables showing the 

I Mean Time of the Bmla risiblc rining and setting for each degreeof latitude - n 60" North and 60° South, and for eaoh degree of the Sun'e Declination. - @n, 1896. Size 114 x 91, pp. 24. Prerented by the U.S. Hydrographia 
s 
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Time. Bfo. (3. IhUcrm 6 (1899) : 529441. Iyua md QuuaugW 

Una dincnmione ml' nniilmzione del dendario : il meridism inhiale per le longi- 
tudini e I'ora univede.  By Miohele Bajna e Omare Tondini de Q-ghi. 

The.ndAngIsr Beo. BaZsatipquS lB (1899) : 691493. Eq-Pdhda  
Etat de la Question de k D6oimdhtion du T e m p  st de L'hgle. Pu Y. J. de 
Bey-Pailh.de. 

Tima mad Longitude. BIv. G. 1iaUam 6 (1899) : 457-480. w. 
Une d i m d o n e  au l ' d 5 d o n e  del olrlmdario: il Yeridi.w h ida le  per le 
Longitudini e l'm Univede .  By IKiohele Bajna. 

Tima 8t.ndudr. Bm. Boientillqus 1s (1899) : 526-580. QllucmIlhi 
Le mdridien de l'herue univenelle et la B d .  Per Y. 0. Tondini di Quaranghi. 

PEYIIIOAL AICD B1OU)BIOAL BMWEAPET. 

A ~ s r i s  Oironlatian Ann. Hydrogrophlo S7 (1899) : 565-568. mP- 
Ueber den Biicktranaport der Luft naoh niedrigen Breiten in den gemhigten 
Zonen. Von Prof. Dr. W. Kiippen. 
On the retorn onrrentu of air towardn low latituderr in the temperate mum. 

Atmorpheria -tion M*+. 2.16 (1899) : 537-853.S(n-411. Pob. 
Die Striimun n der Luft in den berometrisohen Minima nnd Maxims. Em 
Beitrag mr ~ r e o r i e  der Cyklonen nnd Antioyklouen. Von Dr. P. Polis. 

On the oimulation d air in cyolonea and antioyolonm 

Www. r.sppuaIlt. 
Trait4 de Mlogie. P u  A. De Lspparent Quatrieme a t i o n .  Phhombner 
Aotnela Page 1 b 592. W l o  'e proprement dite. Page 593 L 1240. [2 Park]  
puir: ~ B t ~ , l s ~ ~ ~ l & .  s im 10 x 6). MOP and ~ ~ u r t r a t i o ~ ~ .  pra- 
#nbdbyIhsA*. 
A new and entirely reosst edition of Prof. de LsppsrenCr well-horn taxt-book d 

geolow. 
eoologl. 0h.mhRlin. 

The Ulterior Beeir of Time Diridone and the Q l d a s t i o n  of Oeologio History. 
By T. 0. Ohsmberlin. Beprinted from the J d  of -, voL vi. No. 5, 
July-Angust, 1898. Qhicago, 1898. Size 9) x 7, pp. 449-526. PrsraJed by Us 
A*. 

Bralon. ahrnbrrlin. 
A S y ~ t i o  &nma d Evolution of Provinoial Fartow and The Muenoe of 
Grest Epoobe of Limestone Formation u the Constitution of the Atmqhera  
Beprinted from Jovmal oj Urn% v0Y.i No. 6, September-Ootober, 1898. 
Qhoagq 1898. S i i  Q x 7, p p  5 -621. 

Orology-Age of Euth. &wHi& O. Mag. 16 (1899) : 561-578. esikir. 
Addram to the Geological Seotion of the Britinh h i a t i o n .  1899. By Bit  
Arohibald Geikie. 
A disonasion of the geological evidenoe bearing on the probable age of the 6trstIlied 

roob formed dnoe the b t  mumlidation of the Earth'r or& 
Q ~ O r p a o l o ~ .  Bend. 

Bnbmarine Gullies, Biver Ontletu, and Fresh-Water Emper beneeth the &-Level. 
By Henry Beneet. From the Osographioal Jwmd for Ootober, 1899. Siise 
10 x 64, p p  20. Diagronu. 

Qaommpholom. J. of T. Vtatoricr I. h & n  81 (1899) : 269-297. Ed. 
On the Sub-Ooeanio Temrces and Biver Valleys off the Cbaat of Weetern Enrope. 
By Prof. Edward Hull. With M a p  rmd ssdionr. 

-PWQ. Q&h 76 (1899) : 174-176. - 
Die Ansiohten iiber das Erdinnem. With IUurtrdion. 
A notice of Woldrioh's study of the interior of the Earth published in the Tmmacthu 

of the Prague Academy of hienow, socompanied by a ooloured diagram ehowing m 
ideal eection of the Eerth on the hypotheeis that within the d i d  lithosphere lier a 
pyronphere of intensely high temperstwe, and suwmively in a pht io,  fluid, and h l l y  
at the oentre gaseous state. 



Btr0t.l Mod. J.  7 (1899) : 545384. Ohuubmlin. 
An Attempt to b m e  a Workin H thedo of the Caw of Ohoid Period8 on 8n 
*tmapherio ~ e s ~ ,  BY T. 0. d h ~ m z ~ i n .  

V P ~ o +  J. of T. VMorio I. hnda, 81 (1899) : 141-167. Hull. 
Another Poesible Came of the Qlaoial Epoch. By Prof. El. Hnll, LL.D., P .B .~ ,  eto. 
With Map. 
Prof. Hull bring. forward eridenoe wbioh inclines him to believe that the Ql&l 

period wan bnmght h a t  by ohangee in the Earth's met sadioient to deflect the warm 
mvnurb from the northern men. 
L.nd Tormr. Ann. 0. 8 (1899) : 289-308, SS4W Da-. 

La Ph6pIaine. Par M. W. M. Devia 

-. h. bkhfifique 18 (1899) : 553-560. h*. 
La dlstribntion dee Plniee b la Snrfaoe de la Terre. Par M. A. Eouleyre. 
An attempt to explain the diatribution of rainfall on the Eerth'r ourfaoe. 

xuteordogy. H p o ~ s d a  Moathzy dfdoordog. Mag. S1 (1899) : 129-155. - 
Meteorological Extremm.-11. Temperatnre. 
The maximum annual range of the world is 2 1 P 8  Fahr., formed by a maximum 

mo0rde.d at  Wargla of 127O.4 on July 17,1879, and a minimum of -90°.4 a t  Verkhoyanek 
on January 15,1885. 

-- 
Ihe Orkane dee Nordatlantiechen Oteane in der letsten Wwhe derr Jannar nnd den 
e x a h  Wwhen dm Februar 1899. Hemasgegeben von der Mrektion der Seewarte. 
Beiheft I. en den uhnnalen der H dm hie nod llLaritimen Meteorologic," 
Heft vii. (Juli), 1899. Berlin: E. &. KQBr (t Bon. 8ire 10) x 74, pp. 3L 
aha*. 
An acumnt, with synoptio chart, of the remarkable eerier of oyolones whioh swept 

.omu the North Atlantio in January and February, 1899. 

v. P. Artdoan A. Arb and &i. 84 (1899): 599-618. cw= 
Invecltigatioas on Periodioity in the Weather. By H. Helm Clayton. With 
Diaomnu. 

X ~ o l o g y .  J. Bdiool 0. 8 (1899) : 241-250. Ward. 
Equipment of a Meteorologioal Laboratory. By Robert De 0. Ward. 
Lbb of htrumenta and hooh suitable for pmotical htruotion in meteomlogy for 

mohoob. 
natt~rologl-Imthsrmr. Xoinardar. 

Die Entmokelung der K&en der Jahree-hotbermen, von Alexander von Hum- 
boldt bu  auf Heinrich Wilhelm Dove. Von Wilhelm Meinardm. Sonderabdruok 
aus der Hnmboldt-Centenar-8ahrift der OeseUwhaft f i i  Erdkande zu Berlin, 1899. 
8ise 11 x 74, pp. 32. Ma* Prenntcd by the Auticor. 

~ r o l o g y - w .  Hmbatt8oa 
The Monthly W a l l  wer the Land-Bnrfaoe of the Q l o k  I n a u g n r s l - h r t a -  
tion xar erlangang der philooophhohen Doktorwiirde vorgelegt der Hohen philo. 
mphiwhen Faoultlt der Albert-LudwipUnivenitiit zu F r e i h g  im B r e w n .  
Von Andrew John Herberteon. 1899. B h  10 x 6), pp. 60. Map. 

Oemn Ourmntr. J. and P.R.S. New &uih WaZa 88 (1898) : 120-131. Hopworth. 
Ourrent Obemtiow on the Oanadian Aastralian Boute. By Captain M. W. 
Ounpbell Hepworth. Wifh Oharb. 
Oboematiow on the Peoiflo ocean on the route from Vanoouver to Sydhey, N.S.W., 

Rmlting fmm hty-two paeeeges. 
Oaan Uurrenk. J. and P.R.B. New 8outh WaZa 88 (1898) : 230-240. BrunL 

OIurent Papers, No. 3. By H. C. Buesell B.A., eta. 

0-m*. Xumy. 
Ocem~ogrsphy. By Eli Jolm Murray, K.o.B., eto. From the hgraf l ioa l  Joumd 
for Ootober, 1899. Bue 10 x Sf, pp. 16. Chart. dko, without chart, from the 
BriiW Asxm'ation Report for 1899. 

O - w F a W .  Ann. flydropraphie 87 (1899) : 327-355. Ilohott. 
Yon der dentwhen TiefreeExpedition. Dritter Bericht den Oseanographen der 
Expedition Dr. Qerherd Sohott. 



Phydegnp4r. Rev. Sciar td~us 1% (1899) : 289295,864469,424429. Qm. 
La vie Physique de notre M a n h  Pu M. A. Kim*. A h  a r q p d  w, 
odsuq 1899. Prwntsd bly the A&. 
B the physical life of the planet M. Kloovaky means the interecting sgeneiw 

whioi pmduee the oinmlation of air and water, the movementn of the ar* and the 
development of the land. 

~ g t r ~ p b j .  Englor. 
Me Entwiakelnng der Pilanmn-Qeographie in den let- hnndert Jahren nnd 
weitere Aufgnben deraelben. Von A. Eogler. In WbmaahafU&ho Bait-e m m  
Cl;lsdBcAtniw . . . A k n d s r  won Hucllbddt. Berlin : W. H. Kiihl, 1899. Pp. 1-247. 

eeimnologl. Atti R.A. Lined, M i c o n t i  8 (1899): 3545. Bioeb. 
I 

B h a n n b  delb msmogra5a del tarremob del 16 nor. 1894. Parte ii. Oggetti 
lanoiati a dietpaza, voloaith di propagatione, profondith dell' ipooentro, repliol~e, 
conhnto ml o l m o t o  del1783. Nota del A. B i d .  

AXTEBOPOOEOBUPEY AND HMTOBIOAL QEOBBAPHY. 
Anthropogaopphl. TomL. 

Qeogra5a del pmaente e dell' avvenire oseia etn e5a e geografia litico del 
mondo oivile g iu ta  i principii dells e tnimhia.  Ytadii e p r o p t e  &inseppe 
Tome?. 8 vola Torino e Boma: E. Loemher, and Porto Maurizio, 1880, 189% 
1898. S h  9) x q, p p  (vol. i.) 112 ; (vol. ii.) 168 ; (vol. iii) 454. P r d  by 
tlb Author. 
The 5mt volume is a work in two parta : the 5ret on theoretical ethnography in re- 

lation to geograph y ; the eeoond, practical applioations of the theory to the aotnal caeee of 
the different natione of the world, explaining their present politioal oonditions and fore- 
casting their future. The two later volumee 5ll.up in greater detail the geneml acheme 
of the first volume. 

i 
CormnrroLl Qeogrrphy. Bosenrud 

The Comrneroial Struggle of the Nationa By C. Bozenraad. Speech delivered at 
the Institate of Bankers, February 2, 1898. London : Smith & Ebb,  1898. Size 
11 x 71, pp. 40. Prsssnted by lhs Author. 

Hllltml of QeogrPphl. Keum. 
The Evolution of Geography. A sketoh of the Rise and Progress of O g r a p h i d  
Knowledge from the earlieat timea to the fimt Circumnavigation of the Globe. By 
John Keane. London : E. Stanford, 1899. Bim 8) x 6. pp. xvi. and 160. Barn 
Porlroik, and IUurtrotwm. Psioe 63. P d d  by the Pubtbhu. ~ 
The aim of thin book is to trace the development of geographical idma and knowledge 

from their infancy. The knowledge of the early Egyptiaus, Hebrews, and Greeks L 
diepond of in a chapter of about thirty pages. Other short ohaptera summarize the 
advances in the early Christian agea, under the Crusading impulee, and a chapter eaoh 
is given to Columbus and Magellan. There the history etops. Two general chapters 
deal with early maps and with instruments. I t  afforde a summary of the growth of 
geographical knowledge suited for those for whom the works of Toxer and Vivien St. 
Martin, not to speak of Bunbury, are too long. 
~~~~~-8trabo'r Theorism. Riv. ff. Itoliana 6 (1899): 542-553. awe 
I1 oonoetto di Ooografia pregeo Strabone. Nota del Dott. A. Coseu. 

BoteU. y de Hornor. D d s  Runduchau G. 81 (1899) : 517-520. -a 

D. Federico de Botella y de Hornon. Willr Portrait. 
The mbject of this memoir, a distinguished Spanish geologist, has done mnoh 

to advance our knowledge of the physioal geography of the Iberian peninsula. 
Bbttega Dcutsdur Rmdsehau G. 28 (1899) : 87-88. - 

Vittoria mttego. With Portrait. 
Bowen. Dsutsche Rundwhau G. 81 (1899) : 571. - 

Sir George Bowen. With Portrait. 
Qhnn. Dartkche Rundschau G. 88 (1899) : 37-39. Wolkohaw.  

Prof. Dr. Karl Chnn. With Portrait. 
Prof. Chun wan the leader of the German deep-sea expedition in the V&&. 



QEOOBAPEICAL LLTERATUBE OF TEE MONTE. 91 

m ~ o h  R r v e k  B.S.G. Lgon 16 (1899) : 5-17. (Ib..lbepon. 
Lyon voyageur et gdogrsphe. Par E Chambeymu. 
On travelleni born in Lyons. 

Hutl Deu(rchs RutduAacl Q. BS (1899) : 86-87. - 
Heinrich Hartl. Wifh P o r t d .  
Colonel Hard w a  appointed Profemor of Qeodeey in tho University of Vienna in 

1899. 
Hnth. Deutsaha Rundrduau Q. 81 (1899) : 373575. - 

Dr. Georg Hnth. With Portrait. 
Dr. Hnth ie a prominent lingnttio eoholar who haa paid speoial attention to the 

ethnology of Eeetern h i a .  
Jordan Deutdu Runddrau Q. 81 (1899) : 520-522. - 

Prof. Dr. W. J o h n .  With Portrait. 
Prof. Jordan of Hannover-born 1842, died April 17,1899-waa a g d ~ b t ,  8!1d took 

pprt in Bohlf's exploration of the Libyan desert in 1873-74. 
luooa P. A~nerican A. A r b  and Sci. 14 (1899) : 651-856. Eptt. 

Julea Maroon. By Alpheur Hyatt 
11Lon. Deutrehs R u d d a u  Q. 81 (1899) : 471-478. - 

Louh Bfimn. With Portrait. 
M. Yison. born in 1853 in Parie. died in 1899 at Jibntii after having had a oareer M 

an AIrioan explorer and colonial oficial. 

xnlk. ~ c ~ d s  RUWU Q. a1 (1899) : s76-m. - 
I)?. Karl MUller. With Portrait. 
Dr. Miiller'e work lay in the de tments of botanical distribution and popular 

exposition. He waa born in 1818, a n E e d  on February 9,1899. 

huliny. DaJIclis Rundrahou Q. BS (1899) : 39-41. - 
J. J. Pauliny. With Portrait. 
An able cartographer and instructor in the Awtrian Qeodetio Inmtitnte, who. 

amonget d o n s  other extra dntieq spent several years on leave in giving oertogra h i d  
inatructions to the Egyptian and Japanese surveys. He wea born in 1817, an! died 
June 11, 1899. 

w. Deulrcha B u ~ u  G. 81 (1899): 4-71. - 
Edward Oharlee Piokering. With Portreit. 
E. C. Piokering wm born in 1846 in Boeton, nnd beaune direotor of the Harvsrd 

o h a t o r y  in 1876. 
I).lm. Deub~he R u d d a u  Q. 81 (1899) : 568-570. - 

Fiirstbiechof Frsm X. Altgraf Salm. With Portrait. 
The Prinoe-Bishop Salm of Qurk, in Carinthia, wee one of the pioneere of Awtrian 

alpine study. He was born in 1748 or 1749, in 1799 he made the flrst ascent of the 
Qrou-Glockner, and died in 1822. 
Winwu. P. Amerioon A. Arts and 8ui. 84 (1899): 641-645. Lowell. 

Justin Wineor. By A. Lawrenoe Lowell. 
An interesting record of the work of the late Jwtin Winnor an a librarian and 

bibliographer. 

BmXBAL. 
k.McLulgnbge. Thimm. 

Arabic Self-Taught (Syrian.) With Engliah Phonetic Pronunoiation, contain- 
ing Vocebulariea-Elementnry Grammar, Idiomatic Phrases and Dii logueb 
Travel Talk-English and Arabio Dictionary. By C. A. Thimm. Edited by 
A. Haasam and ProL Q. Hago inn. Third Edition. (Bevised and mmmted.) 
~oodon: E. Marlborough & Eb., 1899. Size 'if x 5, pp. 96. Prim 26. 6d. 
Prusnbd by the P u b l b u .  

~ibliographydnbjeot Indax. - 
Minutes of Promedings of the Institution of Civil Engineers. Bnbjeot-Index, 
vok. cxix. to oxxxviii., 6eeeions 1894-95 to 1898-99. Size 8f x 51, pp. 88. 
Prue~tul by the Imtitution of Uivil Engineers. 
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BrUbh Empire. woodrad. 
A Bhort Hietory of the Expawion of the Britieh Empire, 1500-1870. By W i b m  
IIarrinon Woodward. Gembridge: the University P m  1899. S i  7) x 5, 
pp. x. and 826. Xaph Prasnlsd b# ;ha Combridge Uniwrrity Prau. 
A very compsot and logioally arranged h i b r y  of the eoqubition and gro*b 

t o d  a complete s stem of govemmmt, of the variow poemmiom whioh were 
d e r  thd ~ r i t i r h  h g  %fore 1870. 

Edpb.tiolml--. - 
The Teaohing of Geography in Switzerland and North Italy. being the Beport 

ted to the Oourt of the Univemit of Wales on a Vit  to Bwitxerland end !zE' Itsly in 1898, a0 O i h l i s t  4 ravelling Student. By Joen Berenioe 
Beynolda, an. London : C. J. Clay & Sonq 1899. Size 7# x 5, pp. xii. and 112 
Pfvnnid by Us PuMWLar. 
Deaoribea the methoda of teamhing y g m p h y  in elementary and higher o h w ~  in 

ditferent psrts of Swihland and in a ew towns in the moth of Italy. 
Brenab colonidl. edkd. 

Lea Colonies Freng8ises. Par Paul Oatrsrel. B i b m e  6dition. Paris: F. 
Akan, 18Q9. Size 9 x 6, pp. 564. Priae 5 jr. 

NEW MAPS. 
By J. O O U 8 ,  Hiap Chdor, B.G.8. 

E W O P Z .  
*land .nd W d a .  

Pnbhtkma imnwd dnoe November 8,1899. 
1-inah :- 

E s e u ~  AND W u  (revinion) :-log, 111, hilla engraved in b W  or brown. la 
soon. 

6-in0h-Ooanty M a p  :- - 
-BLAND AXD W a ~ t e  ( reh ion) : -4hdh ,4  aw., 8.E.. 7 a.w, 11 RE, 13 N.w., 16 
R~,WN.~.,N.P.&,~~N.~,QBN.W.,N.E,Q~~.E..YQ~.W.,~~~.~~ ~ b ~ l a r . 2 a r ,  
~x.w., 7s.w.. 9 e.w., 27 N.m, alr Eertfor&hire, 47 N.W. 8- 5 N.B.. as. B n w q  - 
16 w.a, 47 x.w.., 74 N.w., 8.w. Wmbmrhd,  2 aw., 6 N.E., aw., 7 N.E., s.n,8 x.w., 
9 N.w., 10 complete, IS N . r ,  8.w.. 14 a.w., N.e, B.s., 15 N.w., aw., e.r, 16 N.w., 
8.W.. La., 17 H.W., B.W., RE., 19 N.E. 8.W.. B.E,  20 N.m., RW., 8.r. 21 N.W, N.E., 
8.w.. BE., 22 complete, 23 N.w., 2 N.m., 8.w.. RE., 24 N.w., N.E., 25 a.m., aE., 26 8.r. 
27 N.w., s.w, s.r, 28 complete, 29 H.w., N.E. B.w., 30 complete, 31 N.w., 32 s.s, 33 
complete, 34 xw., s.w., RE, I N.w., xs., s.w., 56 x.w., Gi., 88 xw., 8.w.. - 
s.i., 39 u.w., H.E., 8.W.. 42 N.E, B.w., am, 43 aw., 44 an., 45 B.E., 46 s.w, M.N.w. 
18. soon. 

SM-iMh-Pdah Y a p  :- 
E x e m  AXD W a r n  (rehion -Wkrhire, 11.14: X. 6 ;  XIL 8: XIII. IS ; 
XIV. 14; XIX. 5. 13. 15; XXk 2, 3, 4 6, 7, 8, 10. 11; XXVI. 1.10,18,14. 
XXXIV. 8,9,10,11,12; XXXV. 2,3,4,5,6,7,8, 9,11,12; XXXVII. 5; XXXVIII: 
12,15;XLV.1,5.10,11,13,14;XLVI.9,13,15. Buekn,XXII.3,4,5,8,9,10, 
11,12,14,16; XXIII.1,2,3,4,5,6,8,9,10.12.18.14,15.16; XXIV.1,2,5,6, 
7,9,10,11,14,15,16: XXV. 13: XXVI. 12; XXVIL 8, 3,4,7,8,12; XXVIU 
3,5,9; XXIX. 3,6,7,11, 15: XXX. 1, 2,3,6, 10, 11,14 15. 0umbsrIand.LIV. 
14, 15, 16: LV. 13, 14,15, 16; LVI. 9, 14, 15, 16: LVII. 6, 9, 10, 11, la, 13, 14, 
15, 16: LXI. 4, 11, 14: LXII. 1,2, 3, 4. 6, 7 ;  LXIII. 1, 2, 3, 4; LXIV.2.6; 
LXVI. 2.9. Darb-e, XXX. 14 ; XXXIV. 5 ; XXXV. 5. 6, 7 ; XXXVII. 4 ; 
X&XVIII. 2,3,4. Denbighthire, 11. 14 : IV. 3 ; V. 15: X U .  8, 13,16; XVIII. 
2, 6, 11; XX. 1,2,5,9, 13; XXI. 16: XXVI. 12; XXVII. 1, 5.9; XXVIII. 5, 
7 , s ;  XXXIV.1; XXXV.9; XXXIX.5.8; XL. 2, 7 ;  XLI.2,13; XLII.2,4, 

-C 

7,8, 12, 13; XLIII. 3, 4, 11, 12; XLIV. 1. Pllnts., 11. 16; IV. 15 ; VI. 9.11 ; 
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XVII.11. Blamorgm&b,X.4+11,12: XI.l;XVII.8;XXW.5,18;XXXV. 
7,8,10,11. 12,13, 16: XLI. 2 , 4  5,6,9, 10, 11, 12,13, 14. IlotMqhsm&h, IX. 
5 3,4,9,12, 16; XIV. 1, 2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13. 14, 16.16: XIX. 1, 
5 6,s. Odordrhirq XIX. 16; XXVI. 1.8.4 ; XXVIII. 12: XXXIIL 14: XLV. 
6: Etdordrhirq VI.8, 16; X. 7, 1 2 ;  XI. 8, 12; XII. 5,15, 16; XIII.lS,l6; 
XIV. 4 1 3  ; XVI. 4 ; XVII. 2, 5.6,7,8,10. Wsrtmorland, 111. 12. WilWire, 
XVII. IS; XXIV. 6 , lO .  sa. e5cA 
(B f i IJw4 -1 

B.aL m. 
Murray's Handy Claesical Maps : Qallia Scale 1 : 2,500,000 or 597 atst. miles 
to an inah. Edited b Q. B Qmdy,  x.A., of Brasenom College, Oxford. Lon- 
don : John Yurrsy, 1&. Prics IL  With I n k .  Ptwmkd by the Publ*. 
Thh is the h t  i m e  of a aeries of handy ahamticel map in oonm of pnbliaation by 

Mr. M m y .  It is orogrs hically ooloured in three tin@ &owing elevstions from eec 
level to 600 feef fmm &O feet to 9000 feet, and elevatiom 8bO~0 8000 fwt; the 
bonndariea of conntriw and provinoee being &own by red l h a .  Two in& u a  given, 
one of Gallia a t  the time of Ceear, and the other of h u l a  Batavornm. The map, 
which in fnrniehed with an index, han been edited by Mr. Q. B. Qrandy, M.A., and pro- 
duced by Bsrtholomew in his nseel clear style. As the m a p  of thin eeriea can be 
pornhued aepcuetely, they wi l l  be moot umfd to studenb or peraolu attending 
ectaree. 

MIA. 
Chinr. O h d e r .  

Atles dn Hant Yan Tae de I-Tchang Fon L P'in C h n  Hien par le B. P. 8. 
Chevalier, 8 .~ .  1" Ifieoide de I-Tchmg Fou L ' f i o n g - ~ i n g  Foa. Obaerrvo- 
toire de Zi-Ka-Wei. Shanghai, 1899. 
Thin is the i d  k n e  of an Atlas of the Upper Yang-be: i t  odnbim thirty-nine 

sheeta, and includes the river between Iohang and Chung-King. Bounding are in 
metres at  the time when the wster is lowest, and the lettering is given in Ohinwe, 
French, and English. When oompleted the atlss will aontain a surve of the ~ ~ v c e  of 
the Yeng-toe from I-ohang to Ping-shan The 8 t h  ia aooompanied by e x p h t o r y  
letterprem. 

IVBICA. 
R.M..l Xmkends. 

New Belief Map of the TrPnsvaal. W e  1 : 1,000,000 or 15.8 atst. milw to an inch. 
By E. A. Meckende. The Universal Pnbiiahing Co., Ltd., London, 1899. Pw- 
8mtd by the Publ*hsrr 

Want Afrior, Didmioh. 
Certe de la Wgion dn Mayumbe dn Congo an Chiloengo, dresde par PIngdnieur 
N. Diderrioh, Directeur OC6ml de la Booi6t.4 dw Chemine de Fer Vicinaux do 
Mayurnhe. W e  1: 125,000 or 2 stst. milee to an inoh. Librake Falk Fih, 
Bnuellea, 1899. 4 eheeta 
This ma har apparently been published to ahow existing and propoeed lines of 

railway in %e Mayumbe district of French Congo. I t  has been drawn on a large scale 
to show the r d t e  of preliminary snrveye, and oonbids but little other information. 

POLAB BEQIOHfl. 
*th Palu BogiOM. Looointa 

Exedition Antarctiqne Belge. Command& par le Cepitaine A. de Qerlaohe. 
Cmquia provhire du Detroit de la Belgiaa, drew6 par le Lieutenant de Vai-n 
Q. Lecointe. Commandant en m n d  de I'ex &edition Scale 1 : 400,000 or 6-3 otat. 
milea to an inoh. SociW Boyale Bclge de dogrephie, 1899. 

BESEBAL. 
Ranah 0oloni.l Atlu. Hager. 

Nouvel A h  Colonial, par Henri Mager, Membre du Conseil sn rieur dw 

Post Flammuion,%teur. Pries 1.5 jr. Pretented by the Author. 
pe Colonies (1892-97), neeiller dn Commenm exterienr. Vingtibme mi le. Pain : 

World. X m r .  
&yer's Hand-atlas. Zweite, neubearbeitete m d  vermehrte An0age mit 112 
Earhbl'Pttern, 9 Textbeilabgn nnd Register aller anf den Karten verzeichneten 
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Namen. Parb 31 and 32 (in one), 85 and 34 (in one), and 55 and 36 (in ow). 
Leiprig nnd Wim. V e r b  den Bibliogrephirchen Institub, 1899. Prias 60pf. 
atch kncs. 

World. V i d n  de Wt Hutin and 8ohrader. 
Atlae Univelsel de G h p p h i e .  Onmage aommenoe' par K Vivien de S i t  
Martin t t  oontinn6 par Fr. Schrader. Parir: Librsrie Haohette et Cie. Sheet: 
Itslie Septentrionale. Pries 2 fr. 

w m .  
Admidty mart& Hydqpphia Department, A d m h l t ~ .  

aharts and Plans published by the Hydrqgre hio Department, Admiralty. 
September and Ootober, 1899. P r d  by & Hyd-ph(o Department. 
A d m i r a k b a  
No. 

5 0  Plans on the north and e& coemta of Newfoundland:-Cspe 
= {;0} Norman bayandCook harbonr,How harboar(re rodnotion). 1 . B d  

3092 m = 1.95 Neafonndland, esst oomt : Shoe wve to Green lead. la.6d. 
2 0 Plans on the wnth mast of Newfoundland:-Trep~ey harbour, 

={ti&) Lamaliu harbour and road (reproduotion). 1s. M. 
1188 m = 4.0 Pbns  in the gulf of St. hwrence :-Bellm Amours herbow, 

Middle bay, eta., Bonne Eaperance harbour, Yietsnoque 
harbour reproduction). 11. 6d. - 6 1140 m = var. Plena in e e l f  of St. Lawrence :-Wapitagon harhoor, Coa- 
c ~ h o  hay, E e g ~ ~ h h s  bey, Little Nateshquan harbour (repro- 
duction). - la. &Z. 

1265 m = var. Plans in tbe river St. Lawrence :-Cawem islands, Egg fslands, 
St. Nicholas harbour. Maniwum river, Bemimis river (re- - 
prodnotion). la. 6d. 

1227 m = 0.9 United Statea, east ooaet :-Fhton bay and approaches. %. 6d. 
98 m = wr. Plane on the south ooaat of Cnba :-Approaches to ports Oasilda 

and Itlasio. with the adjacent onohoraaea Port Cesilda, Port 
of Qlurntadamo or Cum&land harbour <reproduotion). lr.6d. 

1 0  Plana on the east ooaet of Sonth America :-Port Sen Antonio, 551 =(il) Port 8t. Helena (reproduotion). 11. 613. 

I r.z5 1 Plans on the esst m t  of Sooth America:-Port Sen Jnlian. = 0'5 Port Sants Craz, river Santa Crue (reprodnotion). 11. 6d. 

600 m = 0.14 1Lfrlc8, weet ooeet :-Cecheo river to Islee do La. 2r. 6d. 
5113 m = 0.8 Africa, west coast :-Achowa point tu a p e  Coeet Castle. 2r. 6d. 
3090 m = 9-75 Tasmania, south coast : Pavilion point to Bidon ferry. 21. 6d. 

524 m = {t:} New Britain :-Blanche bay, Matupi harbour. P.. 6d. 

1376 m = wr. Paoi5o ocean :-Anchorages in the Gal6pa s island8 : W m k  
bey to Stephens bay, approaches to w m r b a y ,  Ssppho oove. 
Qardner boy, Tagus cove, Poet OfBoe bay, Black beaoh anchor- 
age. 2e.6d. 

2042 Cape Breton island :-Plan added. North Sydney. 
479 West Indiee :-Anchorages in Puerto Ria, bland : new plan, 

Mayaguez bay. 
1305 Plans on the coaet of Chile :-Plan added, hronel bay. 
1215 hchorages on the west coaet of Africa :-Plan added, Elephant 

snd Equimina bays. 
2975 Japan :-Anchorages in Yem island : new plnn, Oshidomari or 

Nakko bay. 
1084 Phn8 on the north-east coast of New Guinea:-Plan added, 

Langemak bay. 
982 Trnk or Hogolu islands :-Plan added. Oraluk or Bordelaiee 

lagoon. 
(J. D. Potter, Agent.) 

clurh Canoellsd 
No. Cancelled by No. 
703 Cs Norman bay and New chart. 

~ o o k  Erbour. I Plans on the north and east coasta of 
277 How harbour. Newfoundland . . . . . . . . . 277 

1839 Trespassey harbour. New sheet. 
170102 Lamdin harbonr and road.) Plans on the south wadof Newfoundland 1702 



1145 Belles Amonra Lrbonr 
eta. 

1138 Bonne Eaperance harbow 
2425 Mbtanoque harbour. 
1148 Wepitagun harbour. 
1142 Coaooaoho bay. 
1139 Kqpshka by. 
1140 LittleNstashquan harbour 
1149 Cswee islands, Egg island 
1141 St. Niolas harbour. 
1146 Mnnicoupn river. 
1265 Bersimis river. 
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New oheet. 
Plens in the Gulf of St. Lawrence . . . 1138 

New sheet. 
P h  in the Gulf of St. Lawrence . . . 1140 

New sheet. 
' Plans in the river S t  Lawrence . . . . 1265 

442 Guantansmo harbour. 
Appmha to C~-PP"&T~ the south wst of Cnba . . . 98 ailda and Aiaaio. 

1327 Port Sen Antonio. i ~ e w  sheet. 
551 Port of St. Elena I Plans on the east ooaet of South America 551 

1292 Port San Jnlian. 
1308 Port Santa Cruz. I New sheet. 

River Senta Cmz. Plans on the east m t  of South Amerioe 1292 

New ohut. cape to Inlea do lar{ Cuohm river to Ides do Lon . 
627 Plans of Elephant and New plan. 
Equimina bays on thii sheet. ) Elephut and Equimina bays 

074 Plan of Blanche bay on New plan. 
thim sheet. } Blanchehy . . . : . . 

1376 Anchorsgen in the Gd6-\New sheet. 
papa inland. I Anchorages in the Qibl6pegos 

, . . .  

. . . 
. . . . 
islands. 

Chuta tlut haw reoeived Important Carrsationn. 

No. 1951, En land, west d :-Liverpool bey. 1447, Ireland, east ooaat :- 
Dublin bay a n t  river Liffey. 1039, Norway :-Chrintiania harbour. 2308, Norway, 
west weat :-Approsches to Tmndbjem, enstern sheet. 2275. White seer :-Gulf 
of Onega. 284- Baltfo sea. 2296, Gulf of Bothnia. 2302, Gulf of Bothnia :- 
Tome point to Tauv6. 2227, Gulf of Finland:-Bevel mgdeteed. 2372, Qnlf of 
Riga :-Liban to LyaerBrt. 2694, France, west m t  :-Channels between ne 
d'hessent and the mainland. 480, CorJica :-Lava bay to Cape M o ~ t t a .  2600, 
Weat Indies :-Sen Domingo to Dominica. 130, Went Indies :-An Ua to Puerto 
Rico. 85, Ma ellan strait :-English narrows and adjacent ancgages. 1374, 
Chile :-Cape #an Antonio to Tucapel point. 1286, Chile :-Tocapel point to point 
h r a .  647, Chile :-Coronel, Lots, and Colcure bays. 1922, British Columbia :- 
Frnoer river and Burrard inlet. 714, British Columbia :-Oyster and Telegraph 
harbours. 1923~. Britiah Columbia :-Cape Caution to port Simpson. 1235, Per- 
sian Gulf :-Mouth of the Euphrates. 1293, Celeb- :-Approach to Makasser. 
1739, China, south oomt, Canton river :-Whampoo channel to Canton. 3026, 
China :-Macao to Pedro Blanco. 1199, Chine, east coast :-Kne shan islands to 
the Yang tae brig. 1271,Bays and anohorages on the east maet of Korea. 358. 
Japan :-Western coasts of Kimiu m d  Nipon. 2657, Japan :-Golf of Tokyo. 
1674, Awtrslia, east ooast :-Briobane river. 080, Oaroline inlands. 
(J. D. Pot*, Agent) 

(lootlend. Hjdrogrrrphio moo.  
Tidal Streams round the Chant of Scotland. Hydrographio OBq, London. 1899. 
12 charto. P r k  58. Prerenbd the Hydrographio O B e .  

The twelve charb which this atlas contains show the direotion and rate in knob of 
the tidal streams round the coasts of Scotland for every hour of the tide at Dover. 
They have been compiled from observations made during the varioun Admiralty sur- 
veys from 1836 to 1899, and from obae~ations made at the lightships of the Northern 
Lights Commissioners. 

The compilation of these charts has been carried out by Commander Courtland H. 
Simpson, B.N. 

United States Charts. U.8. Hydrogrsphb Oioe. 
Pilot Charts of the North Atlantic and North Paoiflc Oceans for November, 1899. 
Published at the Hydrographic Offloe, Washington, D.C. Presented by the U.g 
Hydragraphw 0%. 
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Twenty Photo ha of Bumian Turktn~tan, Bokllcrre, eta, by W. B. B i h -  m- 
Pras.ba b# r1 R h r r ,  *. 
Tbeme phobgm ha we? taken by Mr. W. B. Biokmcnr in B d n  *a .nd 

BoLhus. The folfowing IE a lirt of their title8 :- 
(1) Looking eant from the top of Hazrat-1eh.n ; (2) Yakh-Su valley, laoking up from 

mouth of SQfet-Daria ; (3) H i  ; (4) Conglomerate ; (5) Looking south hPm the 
interior of the double barrier ; (6) Fhmat-Ishan. from a point on the west ridge; (7) In  
the Be s garden, Bsljnan ; (8) Bight bank of the Wet-Daria jnet above ib month ; t (9) h bank of the met -Duia  opposite the Bwian  colony Wer V.); (10) The 
Bnd.n  colony (November); (11) Balj-; (12) Conglomerate ~ w m q ;  (13) (hne~8l 
view of conglomerate ranpa;  (14) A side valley of the YakhSu; (15) Hurf i t - I sb  
and the Wet-Druie valley; (16) A bridge, Kanrta~h; (17 (38110~1; (18) A 
yard ; (19) A gorge, h a d o h k a  ; (20) Village near Yonninta6.d. 

Chtu wstra. 
Forty Photo pha of the Upper Ysng-be E h g .  By Lient. H. D. B. WaW& 
an., of H.M.~W-~. law. ~ l a r t .  H.D. R. ~ d m ,  EN. 
Thk i n t e e n g  wries of views warn taken by Lieut. H. D. B. Wabon, RN.. and, 

them htlw dl rhow, repremnt river menery of the Yang-be above Ichang :- 

(1) Win ra id; (2.3) Ts  Ton rs 'd ; (4) Kong Sing rapid ; (5-7) B i ~ r  oppmite 
tom of Kwei 8h.n. province of Aupe1%1; (8-10) Yeh rapid ; (11) The Tw Tsl of Chmg 
King landing at  Kwei Fn, province of 8u Chuan ; (12-13) Nin Kon rapid ; (14) Look- 
ing up river jnat above Nin Kon rapid; (15) Wnshan gorge; (16) Pagoda of Patang. 
province of Hnpeh ; (17) W u h m  gorge; (18) Town of Kwei Fn,province of Sa,Chasn ; 
(19) Feng Heiang gorge a end ; (20-23) Miao Chi Tre rap~d ; (24-?A') Elnn *g 
rapid, or new rapid of $nnp#& Bden ; (28.29) New rapia; (30.31) For and n v a -  
bed in May, 1899.4 milee above Yun Yang Heien ; (32-36) Hnin rap~d ; ( 3 7 4 )  Nin 
Kon rapid. 

South hrh. WaUaeo. 
Forty-nine Photograph taken during a Journey h m  &1ta (Ar entine Bepnblio) to 
La PB. (Boli~a). by L. A. Wallace, Enq. Praenhd by L. A. fbdkux, m. 
The journey which these photogra ha illustrate was undertaken by Mr. L. A. 

Wall- in 1893. The neriea oonrint of Porty-nine photogrspha, of whioh the following 
are the titlee :- 

(1.2) Looking np stream (Rio Qrande) near Seneqnillss, about 70 milea north of 
Jujny, Arpntine Bepablio; (3.4) Hnmahueca ; (5.6) On road in river a few milea 
north of Humahuaca ; (7) Summit above Ojo de Aquas ; (8) At the Posh Cnngrejilloa; 
(9) Mojo chnmh; (10) Mojo in distance ; (11) In villsge of N ~ r i n o ;  (12, 13) On mad 
in river above Naserino; (14) Qenersl view of To izs, Boltvla; (15) Cueah de Al- 
mona; (16, 17) Cultivating fieldn at Totora, a little %eyond Almona; (18, 19) Town of 
Cotagnita, Bolivia ; (20,21) Indiana near Cotagnita ; (22,B) Arrival of mulea a t  the 
Posta of Lagunillas, Bolivia; (24, 25) The Poeta at  Tolapalca, Bolivia ; (26) Poster at 
Anacato ; (27-29) Indians dancing in Posh of Challapata, eouth end of Lake Aullngaa 
(Poopoo), Bolivia, 12,500 feet ; (SO) Plaes in Challapata ; (31) Posta in Challapata ; 
(32, 33) Posh Machamarca, between Lake Anllagas and Orurn, Bolivia; (34-42), 
Taken on river Ubiquera, between Snlta and Cerro Nevado, Argentine Bepublio; 
(43-49) Taken in the streete of La Paz. 

10.B.-It would greatly add to the value of the oolle&ion of Phob 
grspb whioh hae been eetabliehed in the Map Room, if all the F- 
of the Booiety who have t a k e n  photographe during their travels, wodd 
forward oopies of them to the Map Curator, by whom they will be 
eoknowledged. Should the donor h ~ e  ~urohaeed the ph0togre.p- it 
will be useful for reference if the name of the photogrepher and hir 
addreee are given. 



The 

Geographical Journal. 
No. 2. FEBRUARY, 1900. VOL. XV. 

A JOURNEY THROUGH ABYSSINIA TO THE NILE.' 
By HERBERT WELD BLUNDELL. 

THE establishment of a British Legation to the court of King Menelik, 
one of the important results of the English mission under Sir Rennell 
Rodd in 1897, gave me the opportunity of firet visiting Addie Abbeba 
last year (1898) in the spring, when I obtained permission to accom- 
pany Captain J. L. Harrington on his journey to take up his appoint- 
ment as diplomatic representative a t  the capital. Our route wae that 
taken by the English mission from Zeila wid Harar, well and fully 
deecribed by Count Gleichen in his ' English Mission to King Menelik.' 
T h e  delioate position our envoy was placed in made i t  impossible for 
me to suggest a journey I had long contemplated through the southern 
zone of Abyssinia to the Sudan. The journey, however, not only gave 
me an interesting experience of Abyssinian life and court and military 
ceremony, but ample opportunity of making inquiries and arrangements 
for future trsvels. 

I n  spite of its want of a good harbour and any natural advantages, 
Zeila still monopolizes, through sheer good management, the confidence 
of trader8 and aeaures the security of the oaravane. On the other hand, 
Jibuti, only 25 miles to the north, with the h e a t  harbour in that part 
of  the coaat, does one-tenth of the trade, with the help of (or, 8ooording 
to their compatriots, in spite of) just twenty-eir times as many fonc- 
tionaires. Thie elaborate administration hee operated in suoh a way 
that merchants and cemel-ownera are moat averse to coming into the 

* Bead at the Royal Geographical Society, Deoember 11, 1899. The map will be 
publirhed in tbe nest number, along with the Appendix to the poper. 

No. 11.-FJSBRUABY, 1900.3 H 
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town. In  the lest few yeare the road hae been enlivened by raids and 
mawlacred on a large scale, while a regular war has been going on 
between the tribee on each aide of the route, the Blaok Iee and the 
Danakile, who both combine to threaten the French sottlera. The 
railway in slow course of conetrnction is a conetant eoum of irri- 
tation to the other 1-1 tribes, who are mostly camelswnera; thia 
year it culminated in a regular attack on the workmen, reeulting 
in the murder of a European and fourteen navvies and a threatened 
seeault on the town itself. The railway hae only reached ita twentieth 
kilometer or 80, but if completed will entirely destroy the trade of 
Zeila. 

The road from Zeila to Ha:ar is about 180 milee, ae oompered to 
220 from Berbera, and will alwajs command the tratEo until a railway 

TFUAL BETHIEm TWO BOLDIEBB : Om AOCUSEB TEE OTEER OF COWABDICE 
IN BA'ITLI. 

ie built connecting i t  with one of the good harbours, Berbers or Jibnti,. 
and according ae the former or latter ie the firet in the fidd, the trade 
will be abeorbed by the Englieh or the French. 

On arrival a t  Harar, we found Rae Makunen, Governor of Harar, 
waa away on an expedition in the very direction I afterwarde travelled, 
in the Beni Shongul country, so that to my regret I had not the 
pleasure of w i n g  thie general, who ie almost universally regarded 
as the coming man of Abyeeinia. We therefore puehed on to Addis. 
Abbeba, arriving there in sixteen daye (about 260 miles), on April 19. 

The firat appearance -of the repreeentative of the Britieh Empire in. 
Addie Abbeba waa not imprewive. We puehed on ahead of the 
caravan, and arrived like a flock of half-drowned hens wading through 
auoh a sea of mud, aa a continnoua sheet of water (a eample of what are- 



A JOURNEY THROUGH ABYSSINIA TO TEE NILE. 99 

flippantly called the a light reins") could tramform an extraordinarily 
rich and thirsty mil. We were obliged to beg for a oouple of days' gram 
for the pmeeio buainees of drying clothea and luggage, and furnishing 
the large round empty hat aeeigned to us, an operation performed by 
dividing up the spaoe and extemporizing packing-came into divans and 
anpboarda The third day the king aent word that he would receive 
the envoy in atate a t  his palace. The reception took plaoe about nine 
o'alook, but at early dawn our oompound wee surrounded by a varie- 
gated mob of men armed with aamples of all the gnne ancient and 
modern, dreeeed in flowing ahammae ornamented by a b d  red stripe. 
Among them appeawd affiosra with brooded shields overlaid with gold 

mo1(R~Qrrre, BLooxe OF BALT BnrrQ owmar, m TO A DOLLAR. 

and silver on their arms, and mounted on fat mulea gorgeom with 
bnree and silver trappings. Interspersed were the men of dietin- 
gaiahed aerviwlion-killera with a fringe of the animal's mane round 
their heads like a blonde wig of a bald-headed oomedian; elephant- 
killers with chaine hanging from their ears ; and warriors with feathers 
and bengles awarded for various feata of proweas. 

1Qs we prooeeded out of our gates a rough but picturesque order was 
formed. Oareelvee (Mr. Harrington, myself, and the interpreter) rode 
in the oentre, attended by a large eecort and the special bodyguard 
of the king, with muaketa in red cloth covere, preoeded by a band of 
very doleful onenote trumpeters. Finally oame Mr. Ilg Conseiller 
d'&tat, raiaed to the high rank of Betwadded (" favouriten), who has 
signalized himaelf by hie useful services to the wuntry of hie adoption, 

H 2 
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by ooaohing the king in all m a t h  Earopean, and d i n g  aa inter- 
mediary between him and foreignera. On each side the escort mamhed 
in  single file, with a epaoe of 50 yarda in breadth between the parallel 
linea. The reoeption took place in a large whitewashed hall, mtuated 
on a commending hill, and fenoed by a high eplit bamboo Zeriba, 
whitewashed walls, floor strewed with rugs, and the roof of gaily oolourd 
matted bamboo eupported by.wooden pilla~n. The offioera and miniatere, 
in full panoply of state, grouped themselvee aomrding to rank, the linem 
converging towards an alcove, under which, huddled between two high 
onahions on a throne like a richly hung f o u r - ~ t  bed, set the king. 
Hie majeaty, though very dark in complexion, with not very regular 
features, bas charming mannere and a particularly pleaaant voioe, while 
hie face ie quite redeemed from the effect of the type, by a most 
intelligent mobile expreesion and an amiable emile that makee hi8 
featurea almost handeome. The audience was very ehort. The cre- 
dentiale were delivered and accepted with friendly expressione of the 

BDTIiBN OD' ELEPFIANT-BUNTISO EXPEDITION. 1 

usual sort, the (Italian) cannon boomed a salute, and the oeremony 
that opened a new chapter in the hietory of the respective nations 
waa over. 

After the opening formalities, which had led very speedily, by the  
good-mill of the king and the taot of our repreeentatives, to relation0 that 
promieed to be of a very friendly nature in the future, i t  was deoided to 
return to England before the rains (it was now May 16) were imminent. 
I returned with Captain Hamngton, having obtained permimion to make 
another viait and to travel in the country. Before November, 1898, my 
expedition was organid ,  and the party, coneieting of Lord Lovat, Dr. 
Koettlitz (late of the Jackmn-Harmeworth Expedition), and Mr. Harwood 
(naturaliet), and myself had collected at  Berbera by Deoember 7. 
Within eeven houm of landing the baggage, our caravan of oemele and 
horsee wae moving out of the town to the first camp. 

Somaliland-now almost cre well known aa Sootland as a oonntrv of 
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~ o n l s  in patienoe till we arrived a t  Harjesa-a ptiende that was sorely 
tried when a leopard entered the camp a t  night and k i h  i~ sheep in 
a zeriba in the middle of oar Sudanw, and a hysna p & I ~ i ~ e d  our 
mutton, hung a foot or two over some of our men. We t&t .a dt?tour 
from Harjwa to the north-west along the watershed, in order t ~ ' ~ a s s  
through Jefa Medr and the Maran prairie, where much gahe faa 
reported. We were dieappointed in lion, but we got some good hG<o 
of oryx, awwal (Semmering's gazelle), and hartebeest. 

The Maran prairie breaks up on its weetern border suddenly into' 
mountain rangee round Harar just as the Colorado plains seem to open 
to let through them the great Pike's peak range of the Rockies. The 
first ascent is over the thickly wooded k r d o  pcrse, leading from the 
summit into a fine valley flanked by bold basalt maaaes, that look with 
their perfectly horizontal courses like the breeohed remains of some 
huge ruined rampart. Conspiouous among them is the conical pyramid 
of Gara Mulato to the south, and the lofty battlement of Kondora, over 
10,000 feet high, to the north. The ceraven route descends into a 
fertile valley, and emerges between their bulwarks to the laat d d l e ,  
called Fyambiro, whenoe i t  winds dong the spurs of Kondora to the 
hill on which Harar gathers the caravan roade from each point of the 
compass. 

It would be hard to imagine a more beautiful situation for a great 
city than that of Harar. I t  stands 5400 feet above the see, with 
every condition that makes for wealth and prosperity-fertility of 
soil, indnatrione agricultural population, and central position, and what 
is so rare in the oatalogue of advantages of an African town-with 
an  extraordi~xlrrily healthy and invigorating climate. Held by the 
Egyptians from 1874 to 1885, it was abandoned by us in their name, 
and an agreement entered-into with the French by which both nations 
agreed to refrain from laying hands on it. No sooner had the' last 
British soldier disappeared over the horizon than the Emir Abdnllahi 
tore down the British flag with every insult, and declared his inde- 
pendence. A few month after, the Abpsinians descended upon it, 
ntterly destroying the army of the Emir a t  Chelunko (three days'mamh 
on the Addie Abbeba road), and took possession of the town. Harar, in 
fmt, is a bone dropped by England while she was growling a t  France, 
and picked from under their noses by Abyssinia. 

The invasion of the Abyssiniaus, and a subsequent visitation of 
oholera, rinderpest, aud famine, have practically decimated the popula- 
tion of Gallas throughout the whole of this region as far as the Eawash. 
These cetastrophes, however terrible they were from every humen 
point of view, has had the effect of restoring a country teeming with 
villages and oloaely cultivated to almost its primeval beauty of fertile 
valleys and wooded ridges, sleepy hollows only half cultivated by 
a stricken remnant of the population-tangled tropical forest and 
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.*. -: 
graeey e l o ~ h i n g  one another in an endlesa panorama of beautiful 
parka. .*..+-.: 

We .&ed at  Addie Abbeba on January 19, and found the 
king wae:'dtill on campaign againet the rebel Raa Mangaeha in the 
north,-with a large army eupporting Rae Makunen'e division, who 
h&..advanoed eome distanoe into TigrB. The king had advanoed hie 
&&' to Deeeieh, within 20 milee or eo of lap la la ,  and we were 

:ibGged, therefore, to make up our minde to this extra journey, it being 
'...qhite . . i m p d b l e  to make any arrangements or get neoeeeary permite . . 

:.,a - without a personal interview. The journey lay over the lofty plateau - .  - .  . . of b d t  which etretohes from the Danakil plains to the Blue Nile. 
' Where the eoil ia enffioiently thin this ahowe through the surface in 

the form of a polygonal pavementthe exposure of the upper super- 

OAPP CHELUIKO, FORTY XIL.8 WOP HABAR ~ 
fioiee of the wlumnar atruoture. The oharacterietio form appears in 
marvellous perfeotion where the lnaea opene out into precipitous chaeme 
4000 feet deep, forming perpendicular w a b  of the typical polygonal 
colnmne, of which perfect examples are seen a t  Staffa and the Giant's 
Causeway. The wuntry ie almoet entirely denuded of treea, exoept eome 
few etunted mimosse, and in the more eheltered parte kosso, the tree 
whom seeds eupply medioine for the universal tapeworm, and in the 
m k y  b d e  the quolqnol, aoaoia, and aloe. On amount of its great 
altitude, 8000 to 9000 feet high, the product8 of the warmer zone are 
rare. Wheat and barley are grown in large tracte, but cattle and 
sheep are the main wealth of the population. 

Immediately we got outside the preoinots of Addie Abbeba among 
the native4 we found our Abyeeiniane were in a etrange country, among 
people whose language only a few were aoquainted with. Addie Abbeba, 
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i t  mnet be remembered, ie a new capital of sixteen years' growth, and 
Harris ('The Highland of Ethiopia'), in 1812, deeoribes a oampaign 
against the Gallas of the region undertaken by Sdeh Selasaie, the 
grandfather of the present emperor, from his then capital of Ang+ 
lala. Debra Brehan, Liche, and Antotto were the next in order 
seleoted se oapital. It would be more accurate to call each of 
 the^ plsoes a permanent camp rather than a city, a movable eeat of 
government and headquarters of the army eeleded according to cimum- 
etanow of position or surrounding dvantagee in the way of supplies of 
wood, eto. 

At Dar Nebba we enter the wuntry of the Wollo Oallae, and 
approeoh one of thoae wloeeal ravinea formed by the apparent opening 
of the horizontal layer of basalt in the eeoular upheaval of the land. 
The effed of travelling over a dead level plain and euddenly wming to 
the sharp edge of a preoipice, like a huge craok in the earth's crust, ie 
very striking, and the difficulty of the roads leading in and out of such 
chaams may be easily imagined. 

The rod leads a c r w  the two almost parde l  ravines of Adabai 
and Wnnchit rivers, affluents of the Blue Nile or Abai, se i t  ie called 
i n  Abyssinia; the oentral m k y  partition between the two rivers being 
about 6000 feet high, and the edge of the plateau on each side being 
about 8500 feet. The beds of the rivere are about 4500 feet above 
the level of the sea, making sheer depth of chasms 4000 ft. The last 
ascent has been well called Haya Fej, or "death to the donkey," and 
ie vividly described by Alvarez, the Portuguese envoy, in 1520, who 
calla it "Haya Fagi!' "Coming out of this narrow pass, one travels 
through a loophole which is about four spans wide, and from one end 
to the other these clefts are all shale. I would not have believed, if 
I hed not seen our mules and people pass, that goats could pasa there 
i n  security ; so we set our mules going as if one was sending them to 
deetmotion, and we after them with hands and feet down the rook, 
without there being any other road." Some engineering hed been 
attempted to improve the road, but otherwise nothing had been done 
for 380 years to change the description. 

The whole of this wuntry hae been in ohronic rebellion, and wes 
only wnquered and iinally pacified about twenty-two years ago. After 
the oooapation of Magdala by the English, Menelik found himself freed 
from the danger of Theodore, and able to take another step in the 
h t i o n  of his ambitions projects by subduing the powerful branoh of 
the great Gella tribes. The regent was the famous Queen Workitu, 
who hed given shelter to Menelik when he fled from Theodore in 1865. 
She wae ordered to give him up, or her son, who was a hoetage in 
Theodore's hands, would be put to death. With wonderful wurage and 
fidelity, she releaeed Menelik to return to hie wuntry, and her son wan 
put to death by the brutal king. Menelik was finally ~roclaimed King 
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of Shoe, and after more severe fighting r e d u d  the whole p r o h o ~ .  
Hie capital was plaoed at  Liche, near Debra Rrehan, about 15 milee to 
the east of our preaent route to the north. The ohiefs of the G a b  
were Abba Wattb and hie brother Mnhamud Ali, eom of Queen W O ~ -  
kitu. Fortifying Worn Hailo, Menelik waged desperate war with 
varying fortune for nearly five years, and finally gained a deoisive 
viatory over Ali, who barely emaped being taken prisoner. Menelik's 
mu& Mashaaha then comee on the scene, backed by King John, joined 
hie enemies the Qallae, but after severe fighting he submitted to 
Menelik's uncle Darghhh, Abba Wattb having, with one of thoee sudden 
tergiversation8 oharacterbtic of his people, given hia and hie people's 

A BASALT RAVINE. "DEATH TO TBE DOXKET~' 

eubmieaion. At another shuffling of the aarde Abba Wattb disappears, 
and Muhammed Ali is reoonoiled, marriea a daughter of the king's 
oonoubine, t u n a  e Chrietian, and bloesoms forth as Raa lKikael, now 
governor of these very Wollo Gallas. 

After Worn, Hailo, always an important etrategioal poation, the 
country beoomea mountainous, and we pase over the ehoulder of Mount 
Yoel at  a height of 10,400 feet, into a aeriea of fine rioh vaueye walled 
in by wooded hills end lofty p&. Commending one of these well-watered 
valleye, on a hill 2000 feet above them, wee perched the Qebi, or king's 
(Menelik's) aamp and reeidenoe, and round it, in a suoceseion of vast 
amphitheatma of hille, were grouped in concentrio ciroles the tents of 
the different divbione of hie army. The moment of our arrival augured 
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well for our cordial reoeption. Not only had some recent events on the 
Nile stimulated a friendly appreciation of British virtues hitherto 
wmewhat overlooked, but the rebel, Raa Mangasha, finding his adhe- 
rents melting away aa hie oauae looked leas likely to be successful, had 
tendered hie wbmhion, and a triumphant ending to an anxious cam- 
paign waa in immediate prospect. Again, "the lion of the tribe of 
Jndah hath overcome," ae the royal motto runs. We were as usual 
most oordidly remxived, and after an interview, during whioh we 
brought forward a request to be permitted to travel through the 
western frontiers of Abyeeinia to the Blue Nile and the Sudan, we 
received permission, and promises of the neoesearp letters of aafe oon- 
duct and recommendation to the various ohiefs and officials on the 
route. 

In order to vary the monotony of a return journey to Addie Abbeba 
by the aame route, we determined to descend from the plateau and go 
back by the lower road through a series of valleys, into which the lofty 
tabldand breaks up in Titanic steps to the lower levela of the Danakil 
plain. The first two days' marches took ua out of the d e w  clouds 
that had hung over the whole camp and eurrounding hills for mveral 
daye, and we found ourselvee on the river Burkenna, an affluent of 
the Hawaah, nearly 3000 feet lower than the king's camp, among 
a totally different vegetation and olimate. Cotton grown luxuriantly, 
and the people also largely cultivate millet (in Abyesinian "meshella;" 
dhurra of the Arabs), teff (Pm abym.), and Bahr maahella (maize). 
Groves of limes are to be seen in abundance. The trees are olives, 
cyprees, podocarpus, and the great Euphorbia nbyumnima, the giant cactus, 
with i ts  long green arms curved up like huge candelabra. These fertile 
valleys and the pa- which lead from one to another have been the 
blood-stained zones over which the fieroe racial and religions struggles 
have ewayed since the days of Amda Sion, King of Abyssinia (died 1331), 
and Hag-ed-Din, the Sultan of Ifat. I t  wes tbrough them valleys that 
the Moelem hoards, under the terrible Iduharnmed Graan (the "left- 
handed "), swept through the country like a destroying fire, till, towards 
the middle of the eighteenth century, Abyseinia had reached the very 
lowest gulf of disaeter in all her history. 

On February 23, 1889, we left the lower country, aFter orossing 
the Bobi, an affluent of the Hawash, and again ascended to the higher 
plateau, whioh for seven days had been toweriug over us like a blaok 
wall. We peaeed a monaebery, Debra Sinai, enclosed in a dense clump 
of trees, and, after a stiff olimb along a well-engineered muleroad, 
reached a fine level greaey plain, the district of Diff-Diff, the h t  camp 
being no less than 9500 feet above the sea. We left Anoobar, the 
former oapital, 20 miles on our left, a dwindled town of 4000 to 5000 
inhabitants, largely priests; a few industries have survived the re- 
moval of the seat of government. I t  wes here that Harris in 18-12 was 
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reoeived by Meh Waeeeh, grandfather of King Mend& and eome idea 
may be given of the modem expaneion of Ab+ in thb .nd the 
southern direction irom the iaot that Farri waa then the recognized 
boundary between Abyesinio and the Sultan of Tajura, jnet a t  the foot 
of the plateau. Harris deecribea a campaign of the king a t  whioh he 
aeaieted along the very track where OW road lay, against the GhUee of 
Oermama d Finfinni The latter ia now the oentre of the pmmmt 
Addis Abbeba We arrived at  the ap i t a l  February 28. 

Dr. Koettlitz, who wae left in obarge of the mnlee and ho- had 
m d e  wch wperhuman efforts that, in a c3untry where "next month " 
would c o w n d  to the uto-morrow" of the moat dilatory oriental, 
rn were ready to start  the^ next day but one. We had, beeides our own 
pack-mulen (about thirty-two to thirtg-eight, ooo~rding to the fluotnat- 
ing mnditions of their baob),a contrsct transport of about thirty mules 
for extra iood, eta, to take ne to Bilo, an important trading centre of 
Iaka province, whioh was our b t  objective. 

On b h  2 our caravan paeeed out of the capital under the Gobi, 
or king's palace, which crow- the top of a round eminence, a t  the 
foot of the range on which the former capital Antotto stands, the 
ground sloping away to the muth, but broken by the h e  masae~ of 
Yarm on the south-east, and in the south by the towering cone of the 
eacred Sakwala T h b  mountain has near ita summit a holy lake and 
a monastery of special sanctity. While we were away, Dr. Koettlitz made 
i t  the object of an interesting expedition. A spur of the Antotto range, 
called Delata, encloses Addie Abbeba on the weet, a prominent landmark 
upon i t  about 6 miles from the Gebi being a conical hill, Manageshe, or 
the King's Crowning, from a tradition that after a great battle a king 
was crowned here as conqueror over the surrounding oountry. The 
road is nearly due west, and skirts the Mecha range (practically a oon- 
timation of the Antotto hills), whicb, running parallel to the d on 
the north, dopee down to the hot and almost desert plain of Beahi, an 
extension of the Hawaah valley. The reoklesa destruction of wood hea 
cleared a space in this direction of 12 to 14 miles from the capital ; but 
a wiser CO- prevails now, and wood-cutting ie forbidden here exoept 
by royal permieaion. Along the lower slopes, however, of the wooded 
Medm range the ground ia c l d  for cultivation, and the fertility 
of the mil is shown by the number of village mttlemente and the cmps 
of millet, cotton, and tobacco. There is an important merlet, Jesealu5, 
and a oustom-house, this being the boundary (about 17 miles from Ad& 
Abbeba) of Dejas Ubi's jurisdiotion. He ie &peon-in-law of the b g  
(queen's son-in-law). 

The next b y  (M 4) we passed the house and property of ZLI. 
Lsgerde, the diplomatio repmentative of -oe, raised, in reoognition 
of hia eminent services, to the dignity of his graoe the Dnlre of h t o t t o .  
It ie charmingly situated among the hills at  the foot of the wooded 
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range that still flanked our road on the north, and here called the 
Characha h ib .  I t  faces west over the Hawaeh valley, which bends 
to the north a t  this point, and we + the river, hem an 
insignificant stream, about 75 milea from Addie Abbeba. Still 
keeping due west and rising slightly, we p-d the water-parting 
of the effluents to the Haweeh valley oystern and the Blue Nile, 
the Qudr river being the most important of the latter. We p a d  it 
over that rarity, a stone bridge built acroes a deep rooky ohaam, and 
the river, after keeping parallel to the road for 6 milee or so, turns north 
by a preoipitous break in the northern range, which has gradually 
sasomed the flat-topped, rampart-like appearance of the greet plotee~ to 
the eaat of Shoa. 

The scenery fmm the Hawash is very fine; the mountains 
olothed in wood, cons~ouou~  being the giant long-leaved yew, d e d  
tigwa (Podocarpus elongatus) ; every foothill or valley is covered with 
intermittent cultivation and abundantly watered by streams running 
through every ravine. The faoe of the oountry everywhere shows 
mgns of pad  warfare and paseing expeditions. Many houses are 
burnt or abandoned, and much of the rich jungle is e reconquest by 
nature of what wan formerly land covered by crops of cotton, wheat, 
d millet. 

We amved at  Chellaha on the 8th. The village crowne the edge of 
the firat dietinct terrace by which the higher plateau descends 3000 feet 
to the basin of the (fibbe. This river takes its rise among the hills 
at the termination of the Chellaha elevated ground, which, trending to 
the north-west, is the extension of the water-parting between the north 
and eouth. The headwaters of the Gibbe are adually in the lofty mass 
of Kwunchi, which stands up out'of this lower ground. The river flows 
a t  firat in an almost easterly direction, and, receiving streams from the 
Northern (Sobu mountains) elevated plateau, turns due south and 
beoomee the river Omo flowing into Lake Rudolf. We passed under 
the Kwunchi range, and in two hours' march aoroes a valley inter- 
ceded with numerous streams, we reached the W d o  range, at  the foot 
of which, in a rich and proeperonslooking plain on the banks of the 
river of the same name a~ the town, is the looal capital Bilo. From Bilo 
is a two sod a hall days' march over an extraordinarily rich oountry, 
U y ,  but well watered, and in the immense depth of the soil in the 
valleys ehowing evidence of the heavy rainfall. 

The country, as before, along the r o d  shows the deetrnotion m g h t  
by peseing expeditions, though probably this cause haa not been so 
pauperizing ae the appalling loss of cattle through rinderpeat, which hes 
in many places almost annihilated the principal wealth of the inhabitante 
from Herar through the whole breadth ofthe country. Cotton eeems to 
grow luxuriently, an well a3 tobacoo. The great grass fir- disfigure the 
landsoape with patches of blackened desolation in early spring, but the 
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verdure that epringr up with rapid luxurianoe shows the value of thia 
primitive expedient by which the natives clear the ground for grsas and 
cultivation. The younger growth of treea gets killed off, but the great 
ruonarche of the forest that have held out against the conflaptione stand 
out here end there in the lendeoape, and look worthy of being invested 
with the religious reverenoe which the pagan Gallse gave to certain trees. 
Chief among the letter ia a tree that ie covered in early epring with 
maeees of white flowers of tbe species called 66 wanzeh " in Galla (Cmd-icl 
~by~n icu ) ,  while speoies of the giant fig (" ehola") and a tree covered 
with bloeeoms like an d e a  (Sternospsrmum Kunthiamum), are among 
thoee moet ornamental Two and a half deye' march brings ue to the 
town of Gatama, seat of the 100111 government under Fitaurari Waldo 

LANDSCAPE BEYOND BILO. 

Hiakal, to whom we had lettera from the king. He had been out on an 
elephant hunt with a emall army, and had euoceeded in slaying one, after 
one man had been wounded by an elephant, and another injured by a fellow- 
sportaman-the latter, I should imagine, being the most common form of 
casualty, judging from the numbera that esaiet at  a battne and their 
style of firing. He was not encouraging aa to the proepeots of elephant- 
ehooting near, but advised us to go on to .Lekemti, the chief town of this 
district, and e a t  of the governor. Oabr-esgier-Uaher. We acoordingly 
etarted next day, and arrived in the afternoon at  Lekemti. Qatama liee 
eonth-weet of Lekemti, and is mtuated a t  the edge of e high ridge 
separating the Gibbe from the' Didese valleye, the main direction being 
about north-weet and eouth+ast, and doping to the north. The height 
of Gatema ia 7050 feet ; Bilo, 4768 ; and ~ekemti ,  6900. Immediately 



A JOURNEY THROUGH ABYSSIHIA TO THE NIL& 109 

Mow Getame cen be seen the valley of the Didem, buried in dense 
foreste and hot jungle ; it is looked upon by the natives--us indeed i t  is 
-an a feverish tropical climete o o m p d  to the comparative ooolneee 
and perfeot salubrity of the higher plateau. . 

Gabregier-Geher wea, like moat of the governore, a t  the were in 
the weet, end we eoon found that his lieutenant, one Busha GroskB-a 
suspioious underling with the face of a prizefighter--was very anxious 
to esoepe the reaponaibiiity of showing UE his chief pet preserves, known 
to be the greet forest belt of Henduk, whioh fille the deep valley of the 
Dideaa. He gave us guides to show us the way, but we suspected, end 
soon found out later, on, that they led us eway from the moat likely spot, 
but mlwajs with the aewranoe thet the elephant did not come up the 
valley ag formerly, but were to be found in great quantities on the 
frontier neer the Debus. Lekemti is a large scattered town of some 
40,000 inhebitante, situated on undulating ground, with el1 the evidence 
of pmsperity. All kinds of produce, corn and honey being principel, 
end lerge quantities of ootton, native and Americen ; iron end oopper 
metal from the west are to be men in the merketa 

From Lekemti our road wan about north-west. Grednelly deeoend- 
ing by eaey gradients, in thirteen end a half hours' march we croes the 
Dideee, a fine river flowing thro,ugh e grand gorge flanked by the 
mounteine of Sarti on the west, end fringed on eaoh side by dense 
forest end bembo jungle. The river-benk is 3300 feet above the sea. 
Numerous aohoole of hippopotami were besking within e few hundred 
yards of the ford, and we shot one under the impression that i t  would 
be ueeful for food; but the Abyseiniens would not touch it, end though 
we tried the tongue, I can safely esy I never penetrated into i t  far 
enough to be eble to say what i t  tasted like. The natives, however, 
disposed of it, so thet our coneoienoee were consoled for killing an 
inoffenrive animal thet soereely can be ranked es game. 

Since leeving the firnt camp efter Lekemti, the lower eltitude end 
greeter h a t  had introduced us to e quite different vegetation. We 
travelled through forests of Gardenia (Tltudmgia) end Protee (Qaguedi 
in Abyesinian), a tree with e leaf like e magnolia and o lerge yellow 
blossom. The latter hed bloomed soon enough to be injured by the 
fires, but the former were in the full glory of bloom and went, and some 
of them reached the height of 15 to 20 feet. with wood 8 to 10 inohes in 
diameter. A stiff climb out of the gorge of the Did- brought us from 
stifling bamboo jungle through a splendid forest of Gardenie to the dis- 
triot of Merichi, where we were et  an elevation of 6800 feet, and our road 
continued along rounded ridges neerly due west for ebout nine hours' 
rnarohing to Siban, when i t  turna due north, end then continues about 
north-weat to the frontier. The features of the country are rolling down, 
the wntoura remiding one of glecial aotion ; the violent rains, oombined 
with the effeot af sun, producing such breaking down of the volcanic 
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rook 8s to give the effeot of that agency in northern dimes. The 
country is populous, villagea being sprinkled in pretty cloee pro** 
over the oountry, and the ground kept olear of wood and jungle. At 
Mendi forty-six horn' marching from the Dideea, we were a t  the 
frontier settlement of Abpinia ,  at  the edge of the next great ledge 
or tenace overlooking the Dabns valley and the watershed of the Blae 
Nile. 

The journey from Addie Abbebm lay through the land of the 
Gallas, and it may not be amim to take a careory glance a t  their 
hiatory. AB usnally happene, the name they give themeelvea is not 
that known to the Abyseinian and Arab Gellea They d l  them- 
selvee Ilmormo, or eons of Orma, a eort of eponymous hero, who had 
eight sons-Borana, Tolame, Liban, Gndru, Jemma, Nonno, H m ,  
and Arnurru-from whioh desoend the different Galla tribes. The 
word Galla itaelf means llemigranta" (op. A&), and their natud 
traditione bring them from a great sea towards the tenth 
At any rate, they made their appearance on the Abyssinian frontiere 
about 1612. At firet they were without horns and a paatoral -; 
when, however, they settled on the fertile borderland of Abyssinia they 
developed agricultural teetee, and became famous breeders of horn, 
and their horsemen formed an irregular cavalry that inflicted many IO- 
verses on their Ethiopian oonquerore. The tribee used to eleot in turn 
a preeident, L6Abba-Buku," for a term of eight years; but a t  pmmnt, 
apparently, they have entirely submitted in the region within effeotive 
occupation of Abyssinian troops to loael governore (who are, however, 
often ohiefe of their own raoe), and Abyseinian headmen of villagee 
representing the king, called Shume. Their language belonge to the 
proto-Semitic brenoh, and allied to that of the Somali and Damkil, and 
ie generally divided into five dialecte: (1) That of the east and north 
of Shoe, the Wollo, etc. ; (2) Ittudia on the Somali aide, and spoken by 
the Ittue, Arueei. Karaine, and Alabae ; (3) the Gojob, that spoken by 
those on the eonth, Ewes Gudm, Kuoha, and Mecha, where our jdumey 
lay ; (4) the Shoan dialeot ; and (5) the Equatorial. Their religion haa 
been the eubjeot of many inveetigatione, and may be summed up  oe a 
belief in a supreme nebulous being, Wak, and below him two divinitiee, 
maaouline and feminine, Aglieh and Atatieh. 

The physical type varies very much aocording to the p w d  - 
the Gallae have been brought in contaot with. In the ne ighbonrM 
of Abyssinia they are lighter ooloured than the Abyaainians, and are of 
finer build, with more regular features. On the south su& t- ae 
the A d  are darker, end more approach the Somali type. Coining to 
the western border, i.e. Leke Galles, beyond Bilo, there ap- a light- 
ooloured type, with mild brown eyes, fine deliaately ohiselled fa-, 
thin l i ~  broad flat foreheads, and etraight profiles, strongly d l i n g  
an Indian type ; a fact that, taken in conjunction with their national 
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trsditione and the religions ohmaoteristica of South India and Ceylon, 
eepeoially in the matter of tree and mrpent worehip, may point to a 
conquering people entering the east oosst end saaimilating with the 
native raoea Thia particular type meme to oorreapond to that of 
Enarea (Narea of the Portngueee), and demribed by Bruce and  other^. 
Narea may have been the position where they kept themeelvea more 
isolated, and 'retained in conneqnenoe their raoial oharaoteristiog in 
comparative purity. 

The frontier of e ooantry, whether ooming in or going out, is 
generally whew the traveller's troubles begin, and we were destined 

to be no exoeption to the rule. The governor, Dejeemaoh Damiei, had 
juet oondnoted a campaign, i.e. a raid through this portion of the 
oonntry of the Beni Shongnl, and in view of his being still a t  the 
capital Abderrahman, the king had given inatmotions to the local head- 
man a t  Gori to hand ue over to him, Dambi being enjoined to faoilitate our 
joumey to the Blue Nile. Damisi, however, had left Abderrahman and 
made a wide sweep throngh the Dinka oonntry and the Baro to the 
south. No interpretation of the spirit of a document ia ever, of course, 
parsible to a subordinate. He would take ne on a wild-goow ohaee to 
Damiai, but we must not go on without epecial permiasion to Abderrah- 
man. There waa no help for it but to send a mounted meseenger back 
to Addb Abbeba, and get special and deteiled permiaeiou auit able under the 
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altered ciroumstanoee. The permit, however, to faire la chage admitted 
luokily of no misinterpretation, and we were relieved to find that 
elephanta and other game were plentiful in the valley of the Dabw 
which lay below the hills of Mendi, and has formed for a long time the 
acknowledged and natural frontier between Gallaland (now A b p h i a )  
and the Shankalla or negroid r a w  of the greet Nile beein. 

The very next day we organized a shooting-party, and startad off 
toward8 the Dabun valley, where elephanta were reported, aommpeuied 

by the obetrnotive shun&, a poak-marked m h ,  of repuleive pereonal 
habita and worse mannere, and an eecort of eq~~d ly  mattmotive nga- 
muffina We oertainly sew many old elephant paths, but the h o k e  
ahowed that they were mostly made during the raine, when i t  ie probable 
the animal8 oome up into the higher ground from the aouth-west Diuka 
country, where the gun hee not yet penetrated in large nnmbers, and 
where i t  ie well known that they &ill roam in large herds. Several long 
and fruitlee8 days were epent in trudging over innumerable tracks in 
etifling bamboo jungles, but no f w h  ones appeared until one day a 
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party of our -van dietarbed, and were much disturbed by, a herd of 
aLout twenty. Word was brought to US, and though we took up the 
trsdks at  onoe, they had too good a etart, and getting another fright 
they got away far enough to make pursuit hopelem for that day. The 
next day proved again a blank, but the next, when out by myself, I was 
eurpriaed a t  lunoh by a very big, "rogue" ecmuntering along with an 
eaey roll through the bamboo not 250 yarde off. He got our wind enough 
to be etartled out of hie quiet stroll into a quick walk, and gave ue a 
pretty hot run to get up to him. I got a good ehot behind the ehoulder. 
not being able to see his head as he stood behind a clump of bamboo. 
He tamed away evidently hard hit, and gave me another ohance about 

200 ysrde further on, when he went on and hid in a very dark jungle 
of young growing bamboo. Out of thie he euddenly turned and 
ohargd, but inetead of charging home he swerved away a t  about 30 
prde and gave me a good eide shot, which brought him up standing, 
and after making an attempt to turn a t  me, he rolled over on hie eide. 
He proved to be a very large epeoimen, 11 feet 11 inches measured to the 
top of the ehoulder; thie ie bigger by 10 inches than any recorded, eo 
far as I have been able to find out, except one shot by Mr. Foe, and 
given in his late publication, ' After Big Game in Central Africa,' at 

* Thii memrement war taken lying down ; thc compression of the foot in s etsntl- 
Qg porture wonld redwe thb by 8 to 4 inches. 

No. IL-FEBRUARY, 1900.] I 



I14 A JOURNEY THROUGH ABYSSINIA TO THE NILE. 

12 f ~ t  2) inch- The next day both of us went out, and Lord Lovat 
took on a fine active female with a good ehot between the eye and ear. It 
eeemd to be a little low, for, after staggering for a BBCOP~, ahe went 
off like an engine into the bamboo. We followed her up, and found 
her lying in wait in thick mn~b with three or four othenr Suddenly 
the  bmboo parted like gnrse, and oat she rushed like a torpedo, 
c b u g i n g  right home. Lord Lovat waited eteodily till within five 
pds, and e v e  her a good one almost esmtly on her forehead over 
the juncture of the trank. Thie ewung her round as quick aa a 
teetotam, and I, standing close by, got a ehot into her M ehe turned. 
Thin aulsiderably diminished her d o u r ,  and after getting away about 

','\N jdr \ * r ~  tou11r1 htv \.cry dck, standing motionlcsn,md Lord Lovat 
gnr* bor the trwp tb .  ytt,v. 

The I\-i r\\v I left thr the atandiui; w p ,  i t  being irnpeaative to 
gyt nupplitu wwfticicwt to < w r y  us right t o  F u n a b  the oountry in f m t  
hnvirrg \wt\t\ a\w\i lutel~ laid -te, and the ycly>le r e d 4  to ami- 
a ia tua t i~u~  by the two .\bpsini*n zrpliti\.ns of last 7 d this. 
S w h  a \~lcwmt\cw hart l w n  r\\ada of h mxtrrea of the people th.t 
a n y u l a r  cwrn\.*t\ h*rl ta \  l* ors-ui.4 ta ssar the ~--atntay for ten &pa 
to p t  n i w \ ~ l \  wlrnat a1rt1 s l w t y  ato., f\\r oar \--M. d rn A t e d  
t w  11) t;\\trtw\\ tlay*' \trah*h a i d  h a i t s  In the iaserim, finding from the 
h ~ w d  of thcr .\bp*i\\inn thbtrticr p\:i\v,m I ~ a y  dl them. thrt fbb Bllle 
X\I& tlr. . \ h i  a* the \\.?ssi~:i*a* \\*:; It, w at no great didrwe .nd a 
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good elephant country, I made an excuraion there, and in barely five 
and a half hours' marching reaohed the Gumbi ridge, which bounda 
the horizon on the east from our camp, end found to my astonishment 
the valley of the Abai a t  my feet, and the silver sheet of water not 6 
miles off. According to tbe maps, this point of the Abai would be 
neerly 70 miles from the camp at  Mendi ; and I think the error a m  
h m  conjecturing the oourae by the lie of the distant monntaine, which, 
however, are very much to the north of the river, and attributing 
this stretch of the river to the lower waoh of the Didesa. The latter 
flow into the Nile at the range called the Chochi, aome 20 miles further 
aonth than ita junction aa placed in the map. In  ancient maps cf the 
Portupem (1620), the Angar is rightly put, but the Wdeea ie appnrently 
taken to be the White Nile. The blank in maps of Abyesinia south of 
the Blue Nile is due to the fact that Gojam, with this river at  ita south 
boundary, extends aome 20 milee further south at  ita south-westerly 
bend. 

From here I joined the caravan, a day's march on the Abderrahman 
road, and, after a long march of nearly nine houra, oamped on the bank 
of the Dabua The next day we cro~sed this fine river, 200 yards wide 
and 3 feet deep a t  the ford, and next evening were joined by Lord Lovat, 
who had had splendid sport with elephant, and had killed seven-four 
in one day. He found the natives of great eeeietanoe, a raoe probably 
of the Berta tribe of Shankallas, a typical ground race ee contrasted 
with the migrant and conquering tribes of Qallaa and Somalia,. deeply 
vereed in field and fowet lore, with a name for every tree and plant and 
bird. He witneeeed a most interesting case of their finding honey by 
the honey-bird. Thie bird came into the camp uttering a peculiar note. 
The natives reoognized i t  a t  once, and prepared to start in the most 
bnaineae-like way to follow the bird. They were brought straight to  
a tree, whioh they promptly proceeded to diveet of an immense bees' 
neet, and extract the honey. The Abyesinians were much impressed 
with tbia performance (they are very fond of honey), and when the bird 
made its appearance again, were evidently on the alert to imitate the 
native% and followed it. The difference in note and movement, how- 
ever, waa immediately detected by the Shankallae, whb took no notice 
of it, and, needleae to say, the Abyssiniene could make nothing of the 
bneinese. 

The land deecands to the Dabus from the Mendi plateau, and 
tapera away to the north in three rangea, Gnmbi, Choohi, and Gonfi, 
the dietriot Barke on the north side of the Dabus belonging to the level 
of the Blue Nile, and ie predically the extreme edge of the great Nile 
basin. Three days' march from the Dabus, through a country seared in 
dl direations by the fires of the invaders, bronght ne to Abderrahman, 
the apital. Abderrahman Ibn Khugli, the ruler of the oountry, had 
joined Damiei in his expedition to the south, and the ruling family was 

I 2  
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repremuted by hie eon, a child of five or air, who, with hie uncle, -me 
down in state, eurrounded by a guard of variously-tinted negroes to pay 
ue a formal vGt. We entertained him with an exhibition of white rate 
that ran by cloakwork, and a moat engaging cat that, when wound up, 
wagged hia head as he walked, and bleated like a lamb. I am bound to 
my that the elders of the government were M delighted as the ohild. 
and the toys were accepted aa a gift, and are now, no doubt, added to the 
national treasury. 

The name Beni Shongul does not ooour in tbe acoounta of early 
travellers. The principal stock belong0 to the Berta tribe, whoee range 
ia from the Blue Nile to the Bamb~ehi mountains in the aouth, and 
Dabus on the east. Their ruling familiee were probably of the Fung 
race, who migrated north on the deetrnction of the Nubian power at  
Dongola in 1504, driving the Arab  before them, and oollided with 
the Abyeeinians under Sociuiue in 1610-12. They are an offshoot of the 
negro raoee of the Nile baein, though tbroagh mixture with Arab and 
Qalla blood, they are now easily distinguished by their lighter and 
emaller framea and lem distinctly negro featarea Every gradation, 
however, exbta from the almost pure negro to the half-bred Arab or 
Galla, and there is the eame variety of religion, language. and .weapons. 
Two curioue weapons are chamcteristio of thia ram-a throwing-atick, 
or boomerang (oalled trumbeeh), of exeotly the aame shape as tho- . 
represented in hunting-menee in Egyptian monumente; and an ugly 
looking eickle-shaped knife with a prong eticking out of the middle 
of the curved blade, forming a two-pointed and bladed eoimitar 2 feet 
6 inchee long. Caillaud was the firet to enter this northern point of the 
oountry, which he did in company with the expedition under Iemail in 
1821. Fezokl was under a Melik d e d  Haseen, a Fung, whoee family 
pedigree Caillaud givea for over 200 yeare. He submitted to Egyptian 
m e ,  and wee made to pay tribute of 1000 okee cif gold and 2000 male 
elavee. Iamail'e covetousnees wae much excited by reporb of gold, 
and Cailland gives an entertaining deeoription of hie dismay and dis- 
gust a t  the reaulte of eome digging which seemed to have been eo 
contemptibly paltry compared to what hie Oriental imagination had 
led him to anticipate. Just before the Dervish rise to power in 1881 to- 
1882, this traat wne governed by an Egyptian Mamur a t  FaeoLrl, 
under whom were three hereditary eheiks, vie. a t  Beni Shoogul, 
Qomasha, and Kehli. Their tribute amounted to 1.500 o h  of gold, or 
656000 a year. In  1887 the Lberviahee entered the country under Khalil 
Hoenmi, but the people would have no dealingm with them, and refused 
them ~uppliee. They retired, but again appeared in force under 
Abderraaul Omar in 1889, but were again driven b o k  by thehhead of 
the Khugli family, called Tur el Guri. 

- -- 

* Beni Sl~ongul = Bone of Shankalu in an Ambio plural form. 



A JOURNEY TEBOUQH ABYSSINIA TO TEE NIL& 117 

The country through which we paseed may be deeoribed as an 
alluvial plain, the strong blaok soil of basalt denudation lying in the 
lower ground, but exposing great traots of grey trachyte in higher levele. 
The ground is broken by isolated outliere of broken b d t  mesees 
that raiae their baoka like great spines on the otherwise monotonous 
landsoape. Far aome distanoe from the Dabua, we had still the thiok 
woo& of Gardenia, but after leaving Abderrahman we approaohed the 
eoenery of the Blue Nile. After crolleing the Tumat, we struggled over 
deep cotton soil and dense jungle, till we domended to the river valley, 
where the branohing dom palm, nourished by eubterraneen watera, 
definea the windinga of the Nile to beyond Boseiree. 

On May 6, we orwed the Blue Nile, here 250 yards wide, and joined 
hand6 with the Commandant of Famaka and his detachment of gallant 
10th Sudanese, whioh had dietinpished itself at the desperate fight with 
Ahmed Fedil, near Rosairea. Dearth of transport kept us here for s few 
daya, but, gradually collecting camela and donkeys, we moved down in 
two detachments to Roseires along the north bank of the river, for the 
moat part through thick wood and jungle, amidst which the gigantic 
Adaneonha, Baobab t r w ,  r a i d  .their weird gourd-like arms like 
the oonventional treea of a Christmas pantomime. From Roeaires a 
gunboat took us to Senaar, and from there to Khartum we descended in a 
native sailing-boat, a nugger-a sailing-boat, however, that only sails up 
stream, and is really a drifting raft going down, the movement elightly 
ecoelerated by men working a pair of huge clumsy sweepe, two men to 
an oar. The r d t  was that we were eight days slowly orawling 
down, scarcely beating the current, cooped up nnder an awning about 
8 feet square a t  110' in the shade, with suffocating nights from 
8enaar to Omdurman, a dietanoe of almost 200 milea. On June 1 
we pessed nnder the fqade of the rapidly growing governor's palace 
among the palm trees a t  Khartum, and that night we lodged in 
the Khalifds house. I sleeping in his state " bedroom with bathroom 
attaohed!' 

The spoils of onr expedition, besides geographical and geological 
exploration, were eighteen different kinds of antelopea, ten elephants, and 
two lions. 

The bird collecting, which Lord Lovat took oharge of with untiring 
energy, assisted in the skinning by Mr. Harwood, wae rewarded by the 
result deaoribed as follows by Mr. Sclatar, F.B.s., in his annual a d h  
to the Ornithologioal Club, November 22, 1899 : "Their bird collection 
oontains 520 specimens, representing 299 species, of whioh eleven are 
new; examplee of many of the apeoies described by Riippell, and known 
only by the types in the Frankfurt Museum, are also among the number. 
A special point of interest in this collection is the number of birda 
previously only known from eastern and equatorial Afrioa, which have 
now been found in Southern Abyssinia. Thie extremely interesting 
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colleotion ie now being worked out by Mr. 0. Grant." The whole 
colleotion haa been presented to the British Museum. 

It 'is always of intereet to endeavour to foreomt the deetiny of a new 
oountry, and, without risking the dangers. that beeet a prophet, we may 
fairly take stock of the field laid open to future enterprise by the deetru* 
tion of Bhhdism. We have here, for no lee8 than 10 degrees of latitude, 
an immense range of country, whose produota are among the moet v h b l e  
on earth-aotton, coffee, t o b ,  and iron, oopper, and gold, with a h d & y  
olimate, and above all an induatrious population, with nothing wanted but 
greater induoementa and improved oommunication to be brought within 
the oirole of British commeroial enterprise, and developed to the highest 
degree of prosperity. 

The Cape to Cairo railway hae generally been aesooiated in the mind 
with the course of the Nile, but i t  hi gradually being realized that thie, 
in a great tmot of country between 1st. 6' and lo0, ie not muoh better 
than an immense reservoir, and oan eca~oely be reckoned as even a water- 
way. The railway and telegraph will both have to leave the greet 
oatohment baain of the Nile, and tap the reaooroee of the whole western 
side of Abyssinia to the Atbara If we compare these frontier lands with 
the Sudan proper, I do not think it would be too muoh to say that there 
is more hope of prosperity and t d e  development immediately outaide 
the Sudan than in it. The olimate, mil, population, the oapabilitiea of 
that great rioh region of Galla land that haa lately fallen under the 
dominion of Abyssinia, will some day prove a great acoession, not only 
to the wealth of Abyssinia, but to bordering oountrien. We may esfely 
my that an era haa opened that gives hopes of a fairer destiny than 
has ever been the lot of these haraeeed regions in the stormy paat, but 
we may add that the eeeential oondition is a good and settled govern- 
ment, and that this is synonymous with friendly relatione between the 
two powers, Great Britain and Abpsinia. In  King Menelik we have as 
a neighbour a far-seeing and enlightened ruler, whom oonaolidated and 
extended empire we should regard with a perfectly friendly eye, so long 
aa under his guidanoe i t  continues t o  advanoe along the path of peaoeful 
progrew and development. 

Before the reading of the paper, Colonel Siu THOMAS HOLDIQH (Vim-President) 
nuid : It  will be a relief to us d l  to-night, I think, to turn our thoughts for a brief 
apace from Southern Africa to Northern Africa. To-night we have to follow the 
footetep of Mr. Weld Blundell and hb companions through the most interesting 
regione of Southern Abyminia. Of the political importance of Abyesinia, situated 
as it ie between the Somali country and the Red sea on the one aide, and the 
Nile valley on the other, it ie not neceesary to speak ; but I am quite eure a more 
intimate acquaintance with the geography of the country, and a better under- 
etanding of the manners and customs of ita interesting inhabitante, will lead us to 
form sounder wnclusione ae to what ancient Ethiopia should be to ue, than we 
can otherwise obtain. 
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After the reading of the paper, Dr. KOETTLITZ gave a summary of the geological 
observationti, which ie printed in the Appendix. 

Dr. BOWDL~B SEABPB: At this late hour of the evening, when we have had 
a sort of supplementary pper  from Dr. Kmttlitz, I will merely say that probably 
tbia expedition of Mr. Weld Blundell and Lord Lovat will rank in the history of 
zoology as an extraordinary feat in expeditions. A most unfortunate occurrence 
deprived them of the bulk of their oartridgea, but you have heard from Mr. Blundell 
to-night that we have had five hundred specimens of birde alone, in my department 
of the museum, on,which Mr. Ogilvie Clint has written a paper. Them apimens 
were colleoted dnring a journey which waa adventurous in the highest degree, and 
besides that there were the difficulties of transport and the collecting of specimens. 
Three hundred dierent species of birds were collected and are represented by 
theae five hnndred specimens. Khen m e  knows that they were short of cartridgee, 
and that they had to examine every bird with their field-glasaes before they shot it, 
to make sure that it waan't already in the collection, it is really s most wonderful 
exploit. I believe such a thing hsa never been done before in the history of mlogy. 
If you have any number of osrtridgeg of course you can wlleot all round, but when 
you go with the intention, an Mr. Weld Blundell and Lord Lovat did, to bring back 
as much as poseible, and find yourself very short of ammunition, there is nothing 
more difficult then to make a splendid colleotion, aa they have done. The great 
interest to us ie that since Sir Cornwallis Harris, no Englishman haa penetrated 
into Shoa. His collection went first to the Indian Muaeum, and then came to 
the British Museum, and ow specimens through India, are very old and were 
mounted in the old-feshioned way and ex+ to the sun and duet for many yeare, 
becoming very dilapidated indeed. The travellers have generously presented to 
the British Mueeum thia beautiful collection, so that we now have representatives 
of nnmbers of species of bids unknown to English nsturaliste, the only other repre- 
sentatives being in the museum at Frankfort, kllected by RUppell in the eerly pert 
of the century. In addition there are fifteen new species that havo not been seen 
before, and it b intemting that, atarting ae they do in Somaliland, they carry the 
8omaliland fauna a oertain distance into Eastern Abyssinia and the borderland of 
Shoa It ie interesting to compre this collection with that of Mr. Lort Phillip, 
made during his expedition into Somaliland. Perhaps one of the moat interesting 
facts is that in this country there is a certain Eeat African element; there are 
specimens of bide we have never seen before, but which have been diac~vered in 
German Eaat Africa, eo that when Mr. h u t  baa finished his account, I am sure we 
shall find there are relations between the ornithology of this comer of Eastern 
and North-%rn Africa which we had not euepeeted before. I have only to nay 
that it is very nice to be able to congratulate an English expedition on having 
done auch good work in the cause of ecience, and it is a pity that, with all the 
energy ow Government shows in different directions, it never does what the 
~ r e n c h  and Qermane do, i.e. appoint a naturalist in every country they explore. 
If it wan not for the energy of our private subjects, like Mr. Weld Blundell, Si 
Harry Johnston, Mr. F. J. Jackson, and Mr. Lort Phillips, we should be far 
behind in the race for eoientific knowledge and diecovery, in Africa at least. To 
point the truth of what I say, I may add that when Uganda waa pacified and the 

Pax Britannica" reigned there, the first pereon to take adventage of it wan 
the Geman naturalist Oscar Neumann, and the first result of Mr. Blundell's good 
relations with Abyssinia is for Mr. Neumann again to follow in his step. Why 
the English Government cannot do what private individuals and public-spirited 
eocietiee of England do, is a mystery I shall never be able to solve while I am an 
Englishman. 
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Sir THOMAS HOLDICH : I have first of all to a& you to m r d  a w e h e  to a 
very distinguinhed traveller, who hes returned amongst us from a tkr country- 
Captain Demy. For months past we have only dimly h a r d  of the exoellat work he 
has been doing in a remote corner of the world, the eouth-west wmer of K d y p  or 
the Chinese "New Dominion." Next we have to deplore the abrence of our 
President on thie oooaeion. When the expedition to Magdala WM undertaken in 1868. 
Mr. (now Sir) Clementa Markham ars appointed to aooompmy it M hirt0ri.n and 
geographer, and it  in from hi excellent book on the eubject that we know M much 
ae we do about the phyeiography of the northern parto, whioh seem to mor in no 
very eeeential degree from what Mr. Weld Blundell hae told us about the m t h s m .  
To me the moat intereating feature about Abyminia is the e x ~ n o e  them of s 
Christian community, which hPs lasted ao muoh longer in high Africa than any 
other similar community in high Asia; where such oommunitiea dhppeuued 
before Mohammedanism. I believe the Abyesiniane date their C h r i h i t y  trom 
the teaohinge of that eunuch of Queen Candaae, of whose o o n v d o n  we read 
in the Bible.. Historical evidenoe plum i t  about the beginning of the fourth 
oentury. However that may be, i t  is certainly a Christianity whioh mooguises 
symbols and forms and ceremonies very much more than the ordinary practican 
of the Christian religion. One symbol in partioular, I remember, ie the ex- 
hibition of something blue es an indication of a bond of religioun atlinity ; this 
alaima an Abyminien'e friendehip and regsrd as to a hrotber Chrietian. The origin 
of thie I have nevor been ahle to discover, but I obeerved in those very qu&t 
pictures which decorate their churches, which are either cuicaturee of Byrantine 
works of very ancient date, or else, es I am inolined to think, of Portuguese worh 
of later date, they carefully pnserve the blue wlour for the robo of the Madonna 
-aurotly in the eame way M you will see in the medimval art of the old maateta 
I believe Colonel Conder alm mentions, in one of his boob on Syria, blue as a 
recognized symbol of Christianity amongst the communities them No one, 
however, ha8 been able to tell me what the origin may be. I naked my lamed 
friend Sii Henry Yule about it, and he mas unable to tell me exaotly when i t  
originated. 

Of the Abyminian'e regard for ob~ervancee I had an unoomfortable proof on one 
oocasion when surveying the upper murces of the Atbnra during the Abyssinian 
expedition. I happened to light one day on the same camping-ground am the well- 
known T i p  ohief Yeseus, who had made himself objectionable in many ways. 
I wes so little inclined to take up my podtionalongside him, that I began to make 
tracke elsewhere; when he sent a deputation to remind me that next day wan 
Easter Sunday, and s8ked me to join him in celebmting it. I thought I had better 
not refuse the invitation, and I attended. I t  was the orudeet and rudeat sort of 
banquet a t  which I have ever aeeieted. In the centre of s big red tent we ant on 
t i p  ground to eat raw meat and drink raw '' tej," and my hoet got unwmfortably 
tipey. I had misgivings as to how thingi would end, m I bad stationed a guard 
outaide to assist me out of diffioultiee, if necewwy. Next day I meditated a return 

* At the conclusion of the lecture, it was pointed out to me by Mr. Levi, a learned 
Oriental eoholar, that blue was the uational and religiouscolour eymbol of tho Hebrewa 
(vids Numb. xv. 38,39), and that in all probability it was borrowed from them by t l ~ e  
Abyrsinians or Ethiopians in very early days. An the oolour representing the feminine 
principle in nature, it ie at least as old as the myth of Venus rising h m  the ees, and 
in heraldry blue L denoted by horizontal lines representing the sea. Yet the oolour 
symbol of the prototype of Venus (the goddew Iehtar) of the early Ohsldsane appears 
to have been pale )-ellow.-TH. H. 
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dl to my think youP' for the entertainment of the day before, but my ha t  had 
lefb and in an absent-minded manner he had taken all my traneport with him. 

I mwt aek you to join with me in rendering thanks to Mr. Blundell for hie 
admirable leoture, which has interested ue exceedingly. 

' 

(To be continued.) 

WDSON'S VOYAGE TO SPITSBERGEN IN 1607.* 

B y  SIR MABTIN OONWAY. 

TFIE moat puzzling of all the acaounte of early voyages to Spitsbergen 
is that which deeoribee Hudson's voyage of 1607. The fault was pro- 
bably not Hudson's, for he is known to have been an aoourate observer, 
but John Playee'e. Play- (or Pleyoe) was one of the ahip's company, who 
b p t  a journal and neeme to have oopied into i t  extraoh from Hudson's 
log. It ie olear, however, that he either miennderatood what Hudson 
wrote, or a l t e rk  i t  in the copying, for the purpose of olaiming new 
dis&veries beyond those made by Barents in 1596, ee well as the 
attainment of 8 far higher latitude than wae aotudly reaohed. In  
aupport of this oontention I now prooeed to analyze Playse'e aocount, 
aa printed by Purohae (vol. iii. p. 5671, and reprinted by the Hakluyt 
Society in 1860 (' Henry Hudson the Navigator,' edited by G. Id. Asher, 
pp. 1-22j. 

On May I ,  1607, the Hopewell, eighty tons, with -Henry Hudson for 
master, John Colman mate, William Collins boatswain, and a orew of 
eight men and 8 boy, weighed anohor a t  Graveeend and sailed for the 
nortbern seas. After epending some time on the ooast of Greenland, 
they eeiled eaetward for Spitsbergen, of whose discovery by Barente they 
were aware, and by whoee ohart they apparently directed their oouree. 
The olaim that they independently redhovered the island cannot be 
amtained. On June 27 (p. 8), '' about one or two of the oloake in the 
morning, we made Newland [i.e. Spitabergen], being oleere weather on 
the sea; but the land waa oovered with fogge, the ice lj ing very thiok 
all along the ehore for 15 or 16 leagues, whioh we eew. Hsving faire 
wind, we o ~ ~ t e d  it in a very pleasing smooth sea, and had no ground 
at an hundred fathom foure leagues from the shoare. This day at  
noone, wee accounted we were in 78 degrees [i.e. near the mouth of Ice 
fiord], and we stood along the shoare. This day was so foggie, that we 
were k d l y  able to see the land many times, but by our aocount we 
were neare Vogel Hmke [the north end of Prince Charles foreland, let. 

Not 1608, as mieprinted on Hondins' chart of l G l l  in Pontnnns, nnd often clse- 
where in the early litemtare of polar exploration. 
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79"] ,About eight of the clocke thie eevening, we purpoeed to shop 
oar oourse from.thence north-weat." 

They tried to get away from the land, but the ioe drove them beok. 
About midnight after the 28th they were west and in sight of Vogel Hook. 
On July 1 at  noon (p. lo), " wee were embayed with ice, lying between 
the land and us. By our observation we were in 78 degrees 42 minutea, 
whereby we aooounted we were thwart of the great Indraught." The 
" great Indraught " ia the " Grooten Inwyok " of Barents, the modern 
Ice fiord. The latitude of its mouth on Barenta' chart i 78", whioh ia 
approximately oorrect. If they were in 78O 42', they must have been off 
Cape Sietoe of Prinoe Charles' foreland. " To free oureelvee of the ioe, 
we steered between the south-east and south, and to the weatward, se 
we oould have sea [i.e. they could not have been making rapid pro- ; 
yet] about six thia evening i t  pleased God to give us cleere weather, 
and we found we were ehot fame into the inlet, being almoat a bay, end 
environed with very high mountains, with low land betweene them; 
wee had no ground in this bay at  an hundred fathoma." The desorip- 
tion of the bay and the depth suggeats that they were inside Ioe fjord, 
90 milee d i n g  from their position a t  noon, which ie impoeeible. If  
the poeition was fairly correct, ae is probable, they must merely have 
been somewhat eaat of the south point of Prince Charlea Foreland, bat 
oerteinly not up Foreland eound. 

The log continuee, " Being sure where we were, we steered away 
west [the natural oouree if they were off the mouth of Ice fiord, but an 
imposeible course if they were in Foreland sound], the wind a t  eouth, 
eaat and oalme, and found all our ice on the northern ehore, and a clesn, 
sea to the southward." 

On July 2, " the wind atnorth-east, a faire gale with cleere weather, 
the ioe being to the northward off us, and the weather shore [i.e. land 
being to the northward], and an open sea to the southwanb under our 
lee," they were outaide the mouth of Ice fiord, but not yet dear of the 
eouth extremity of Prince Charles Foreland. They sailed 10 leaguea to 
the north-west, and at  noon, by observation, they were in 1st. 7S0 66; 
i.e. nearly off Vogel Hook again. On the third (at noon ?) they were, by 
obeervation, in lat. 78O 33', i.e. off the middle of Prince Charlea foreland. 
" This day wee had our shrouds frozen ; i t  wee searching oold ; we also 
trended the ice, not knowing whether we were cleare or not, the wind 
being at  north. The fourth was very cold, and our shroude and myles 
frozen ; we found we were farre in the inlet." They accordingly stood 
south-south-east, aouth, and south-weet by west, which seems to prove 
that they must have been a t  the southern entrance to Foreland sound, 
up which the tide may have carried them in the fog. Such oonreee 
would not have taken them out of Ice fiord. 

At twelve on July ti, "we strooke a hull, having brought ouraelvea 
neare the mouth of the inlet." On July 6 they were in the open see, 
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in 77" 30' by observation ; that is to say, off Bell point, math of the 
entrauce to Bell eound. The day wee clear, but nothing is said of land 
in eight. The 7th was agein clear. They rec.koned that they were in 
78O, and "out of the Eiaoke." What is meant by the Smoke I do not 
h w ,  but i t  oannot have been either Ioe fiord, or Foreland sound, or 
any other land-locked bay. The reoorded latitudee prove that Hudeon 
had not spent his time during the whole of the first week of July either 
in Foreland sound or in Ioe fiord, M oommentatonm geneually mume. 

"Now, having the wind at  north-north-east, we steered away south 
and by east, with purpoee to fall with the eonthermoat part of this 
land, wbioh we saw ; hoping by this meane, either to defray the ohuge 
of the voyage [? by discovery], or elee, if i t  p l m d  God in time to give 
ue a faire wind to the north-mat, to atisfie expeatation? If the inten- 
tion waa to mil round the south oape of Spitebergen and then to the 
north-east, i t  wee soon abandoned, for, after eome h o w '  omlm on the 
8th, they "stood away north-east," and oontinued miling north-t 
aa steadily as posable during the 9th end 10th. But in the afternoon 
of the 10th they had to mil south-eouth-weat out of the ioe "to get 
more sea-roome." On Jnly 11, having a freah gale of wind at  math- 
south-eaet, i t  behoved mee # to change my oourse, and to seyle to the 
north-t by the sonther end of Newland." Clearly here "souther" ia 
a mbprint for norther," for they went on ai l ing towards the north. 
At noon their latitude was 79" 17', and the sun on the meridian bore 
"south and by weat, weeterly," which gives the oompaes deviation. 

They soon ran into ice again, and had to turn emth once mow. At 
noon on July 12, by our aooompt we were in 80 degrees," but this 
is probably an error for 79". They oontinued sailing north and north- 
east. At midnight ('. 13), "out of the top William Collins, our boat- 
swaine, saw the land oalled Newland by the Hollanders [i.e. Vogelhook],t 
beering aouth-mth-west twelve leagues from ua." $ T h b  would put 
them in 1st. 79" 30' or less, as they generally overestimated distenoes. 
On Jnly 13, at noon, by observation we were in 80 degrees 23 minutes!' 
(3eeing that we know their courses from this point till next day, when 
they were off the mouth of Whales [King's] bay, and ctan thus wokon 
beok from a known position, i t  ie demonstrably probable that for 80" 
23' we should read 79" 23'. 

Psesagee written in the 5rst person singular are aesumed to be oopied by Playsu, 
verbdim, out of Hudson's own log. The whole paesage relating to July 11 (p. 12) in of 
thie c h m t e r .  

t Which throughout thie log is assumed to be the moet northerly point wen by 
Barente. 

t Thin emphaein on the laud dieoovered by the Hollanders is intended to prepare 
for a claim presently to be made for land by us disoovered," Playse's ides being that 
Barente only discovered as far ne Vogelhook-au utter blunder, if not an intentional 
fraud. 
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On July 14th "at noone, being a thioke fogge, we found oureelvea 
neere lend, bearing ecret off M ; and running farther we found a bay 
[Whalee bay] open to the weet and by north northerly, the bottome 
and aides thereof being to our eight very high and ragged land. The 
norther aide of this byee mouth, being high land, is a smmll island 
[really a mountain cape, Sooremby's Mitre ape,  whioh from the aouth looka 
like an ialand], the whioh we called Collins Cape, by the nmme of our 
bostswmine, who first aaw it. In  this bay we sew many whales, and 
one of our oompny having a hooke and line overboord to trie for fieh, 
a whale came under the keele of our ehip end made her held ; yet by 
M e  memie we had no harme, but the 1- of the hooke and three 
perte of the line. At e aouth-weat mnne from the north-weet and by 
north, a flood set into the bay. At the month of this bay we had 
sounding thirtie fethoms, and after mx and twentie fathome; but being 
farther in, we had no ground et an. hundred fathoms, and therefore 
judged i t  rather a wand then a b y .  Betweene this high ragged [lmnd], 
i n  the swampea and valliea lay mnoh wow. Heere wee found i t  hot. 
On the souther aide of thb bay lye three or four emall islmnde or rookee.* 
I n  the bottom of this bay, John Colmmn, my mate, and William Collins, 
my bolrtewaine, with two othem of our oompany, went on ahomre, end 
there they found and brought aboord a p y r e  of morn- teeth in the 
jaw; they likewiae found whalea bone+ and eome dosen or more of 
deem hornea ; they sew the footinge of b ~ t a  of other aorta ; they also 
saw rote-geese; they eew muoh driftwood on the thoare, and found a 
etreame or two of f m h  water. Here they fonnd it hot on the ahoare, 
and drank water to m l e  their thiret, which they also oommended. 
Here we found the want of a better hip-boate. Aa they oertified me, 
they were not on the ahom past half an houre, and among other 
things brought aboord a atone of the oountrey. When they went from 
ne i t  was oalme, bat preeently after we had a gale of wind at north- 
east, which came with the flood with fogge. We plyed too and ageine 
in the bey, waiting their coming; but efter they oeme aboord we had 
the wind at eeet and by m t h  a fine gde ; we minding our v o m ,  and 
the time to perform it, steered awmy north-east and north-north-eaat. 
Thin night proved k e ,  and we had the sunne on the meridian, on the 
north mnd by part of the oompeaee; from the upper edge of the 
horizon, with the orme-ataffe, we found hie height 10 degree8 40 
minutee, without allowing any thing for the semidiameter of the aunne, 
or the distance off the end of the atmffe from the oenter in the eye." 

The latitude, therefore, wes approximately 79" 5'. The latitude of 
the mouth of King'e bay is 79". Moreover, King'a bay agreee with the 
bay deaoribed in all partioulmre. The aonnding at its mouth ia 27 
fathom, whilst within there are 250 fathoms. Near ita southern ehore 

Here begins another extract from Hudstn's log. 
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are four or five small islande or roola, near Coal haven. Hudson named 
it Whalea bay, aa we gather from a later entry (p. 20) in Playm'r log, 
where he a y e  (July 27). " we found the want of a good ehipboate, ea 
onoe we had done before a t  Whalea bey." The name wee need in 1611 
in the Moacovy Oompany'e inetruotions to Thomea Edge, who wan 
ordered to take his ehip to Whalea bay, and there fieh for whales, and 
who eailed ~ooordingly to King'e bay. 

I n  the morning of July 16 6L wee very oleere weather, the sunne 
shining warme, but little wind at  eeet southerly. By a south-east 
sunne we had brought Colline atape to beare off ue eouth-east, and we 
eew the high land of Newland, that part by m dieoovered on our star- 
board, eight or ten league0 from ns trending north-eeet and by east 
[really north magnetio ; their bearing8 am frequently very wrong]. and 
eouth-west and by west, eighteene or twentie leagues from ua to the 
north-east, being a very high mountaynom land, like ragged rookee 
with snow betweene them [the d l e d  Seven Ioeberge, a good deeorip 
tion]. By mine account the nortber part of this land whioh now we 
sew etretohed into 81 degreee." The furthest point they oould poslibly 
have eeen was Hakluyt'e headland, whioh Edge reoorde to have been 
named by Hudeon on thia voyage, but that ia only in lat. 79" 49'. Pro- 
bably they did not a t  thie moment eee further thnn the point moth of 
the entrance to Magdalema bay. The olaim to have dieoovered the land 
north of Oollins oape ia ee unfounded aa wee their olaim to have reaahed 
a very high latitude. 

In the morning of July 16 the weather wue warm and oleer. "Being 
rnnne toward the farthest part of the land by ue diaoovered [i.e. to 
Hakluyt'e headland], whioh for the moat part trendeth neareet hand 
north-east and south-west [reelly north and south], wee aaw more land 
joyning to the same, trending north [really eaet] in our sight, by mean- 
of the oleamease of the weather, etretohing farre in 82 degreea and 
by the bowing or shewing of the aky muoh farther." 

There is a eerioua blunder here. Having reaahed Hakluyt'e head- 
land, they miatook the eaeterly trending north ooeet for a northward 
exteneion of the west ooaet, and eo added on longitude to htitude. 
Believing, or pretending to believe, that Hakluyt'e headland wee in 
81°, inatead of 79" 49', they then oonoluded that the land they eaw 
etretohed on northward (inetead of eaetward) into 82" and further. 

Whioh when I firat saw," continuee Playee, now clearly quoting from 
Hudeon, " I hoped to have had a free sea between the land and the ioe 
and meant to have oompaesed thie land by the north [i.e. to have aailed 
along the north coaet]. But now, finding by proofe i t  waa impoesible 
by means of the abundanoe of ioe cornpeesing ua about by the north and 
joyning to the land, and eeeiog Cfod did bleese us with a f+e wind 
to sayle by the south of this land [i.e. round the South aape] to the 
north-east, we returned, bearing up the helme, minding to hold that 



pert of the land which the Hollandere had disoovered [i.e. Prince 
Charlea foreland and the ooset below Ioe fiord] in our eight; and if 
oontrary winds should take us, to harbour. there, and to trie what we 
oould h d e  to the oharge of our voyage, and to prooeed on our disooverie 
ae m n e  ae God ahould b l e w  us with winde. . . . I think this land 
may bee profitable to those that will adventure it. In this bay before 
npoken of [Whales bay], and about this coast, we eew more abundance 
of d e s  then we had seene any time before, swimming in the water. 
At noone this dey, having a etiffe gale of wind a t  north, we were 
thwart of Collina cape, standing in 81 degrees and a halfe." 

Seeing that on the previous page (p. 15) he had recorded a very 
correct obeervation which gave 79O 6' as the latitude of Collins cape, i t  
in evident that there muet have been eolne jockeying of the figurea 
here; but upon whom the responsibility should lie for the feleification 
it is now impoeeible to say. I t  ie, at all evente, certain that the most 
northerly point reached by Hudson wae Hakluyt's headland, and that, 
the year being very ioy and the paok fast down on the north coaat of 
Spitebexgen, he was unable to prooeed thence to the eastward ae Barente 
had done. 

From noon on July 16, and throughout the l7th, lath, and 19th, they 
prooeeded southward. At eight o'clook in the morning of the 20th "wee 
eew land ahead of us under our lee, and to weatherward of us, distant 
from us 12 leaguee, being part of Newland. I t  is very high monn- 
tainous land; the highest that we had m n e  until1 now [an incorrect 
obeervation]. AB we eeyled neere it, we eew a sound [Bell sonnd] 
ahead of us, lying east and went. . . . From eight till noone wee oalme. 
Thb day, by observation, we were in 77 degrees 26 minutea [the 
month of Bell eound is 77' 40'1. On the norther aide of the mouth of 
thie inlet Lie three ilands [really blooka of mountains divided by valleys, 
whioh would look like islands from the distanoe (10 leagues) they were 
from land], not farre the one from the other, being very high moun- 
tainous land. The fartheet of the three to the north-west [i.e. the 
block of the ma-front juet eouth of the entrance to Ioe fiord] hath four 
very high mounte [Mount Staraahohinj, like heepee of oome. That 
ilend next the inlete mouth, hath one very high mount on the aouther 
end [true !j. He% one of our companie killed a red-billed bird." 

They were still in sight of land on the 23rd and 25th, but then they 
seiled a-y weet towarde Greenland, meaning, ae he afterwards atatee 
(p. 20). quoting from Hudson, "to have made my retune by the north 
of Greenland to Davia his Streighte, end eo for England," if there had 
been a passage, which of course there wae not. So he sailed baok west- 
word, and on July 30 saw some part of Spitebergen again. 

" I n  the evening, we saw an iland bearing off ne north-west [? N.E.] 
from ne 5 leagues, and we saw land bearing off from us 7 leagues. We 
had land likewise bearing off us from east-south-east to south-eaat and 
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by ecret ae we judged 10 leagaes." The name Lammaa island marked on 
~ondiua '  map, u-hioh profesllea to embody Hudson's dieooveriea, pro- 
bably refere to thie ieland, though Lammasday ie not July 30, bat 
~ u g & t  1. What they esw wau. not  an ielsnd but a mountain, for 
there ia no bland in  the eonth of Spitebergen that can be eeen 6 
leagaee eway--certainly not the D U ~  ielande, which correspond in 
latitude with the Lammas bland of the map. It ir  highly probable 
that they were off the month of Horn sound, and that the ieland WM 

Rotcheefell. Sailing on slowly qouth, they aooounted that a t  mid- 
night they were in  let. 76'. Thie maat be a misprint for 7T0, which 
agreea with their probable pceition. The parallel 76' rune nearly 30 
milee clear 8011th of the South Cape. The land, 10 leagues dietant. 
" wae the likelieet land that wee had eeene on all parts of Newland. 
being playoe riggie land of a meane height and not ragged, aa all the  
reat was that we had eeene thie voyage, nor oovered with mow." 
Probably this refera to the low hille and large fteta that h k  the a o ~ t  
for about 10 mileg aouth of Horn sound. Early on A n p t  1 they 
were thwart of Bear &land. " I n  ranging homewardu," e a p  Tbomea 
Edge in Purohw (iii. p. 464), Hudwn "discovered an bland [Jan 
Mayen ieland] lying in eeventy-one degrem, which he named Hadson'e 
Tntches." On September 15 the Hopewell LL arrived in Tilberie Hope 
in the Thames." Thus ended a voyage to which, aa far as Spitsbergem 
a t  any rate ie concerned, more hietoriaal importance hae been attached 
than it deserved. No new land wee diecovered and no very high bti- 
tude attained. Ita one important m u l t  was the dinoovery of the  
number of whales frequenting Whalee bay. A comparison between 
Playee'e log and that of Barente' companion Gerrit Ih Veer demon- 
strates the great superiority of the Dutchmen's work, both aa erplorera 
and ae recordera of what they diecovered. 

There are only two maps which throw any light upon deon's voyage of 1607. 
The portions of both which include Spitsbergen are here 7 re roduced. The first kt 
Barents' own map, engraved in 1598, and published in 1699 by Corneliue C h ,  
in the seoond part of the abridged Latin edition of Linschoten's Itinerariom. The 
second ie the north polar chart published by Jodocue Hondiue in 1611, in Pont.n1u1 
' History of Amsterdam.' 

Hondius' map is nothing more than a copy of Barente' with Hudmn's new 
names introduced (Collins cape being misspelt Colnis), and with the outline of tbe 
icepack likewise quite incorrect, labelled Glacieo al 8. IfuLono &tscta ann. 1608 
(for 1607). As far, therefore, as the outline of the land in concerned, we have only 
to consider Barenta' map and ita relation to hie discoveries. 

Barente' discoveries in 1696 were aa follown :- 
June 13.-Sailed from Bear island, keeping well to the weet, out of night of 

land or in fog. 
June 17.-Lst. SO0 10'; steering S.S.W., sighted north wast of Spitebergen, 

which was visible approximately from the mouth of Liefde bay to Hakluyt's h d -  
land ; they sailed west along it. 
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June 20.-Tmnty milee N.N.E. of Hakluyt'e hedland at noon; sailed to 
mouth of Red bay. 

BYITYUEI~GEN PHOU HO~+DICI' CHABT. 

June 21.-Anchored went of Cloven cli5. 
June 22.-Explored Fuir haven and diecorered the Norway ielands. 
No. 11.-FEBRUABY, 1900.1 K 
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Junc 23.-Rounded Hakluyt's headluid, observed the w a t  oorst trending 
S. ) E., and returned to anchorage. 

June 24.--Sailed moth ward. 
June 26.-Anchored in Megdelena bay, and named it  Teeth b y ;  landed at the 

core now called Englidh oove, and took formal p o d o n  in the name of Holknd. 
June 26.--$ailed into the north end of Foreland sound, and named i t  Keerwyck, 

beosaee the bar forced them to turn beok ; named Vogelhoek. 
June 28.-Sailed south dong the Foreland and paat the mouth of Ice fiord 

(Grooten Inwyck) and Bell sound (Inwyck). 
June 29.--Continued 8011th along the land till noon (kt. 76O MY), when ioe 

f o d  them out to wa. 
July 1.--Sighted Bear island again. 
I t  will be remembered that Barenta died in Novaja Zemlja the following winter. 

Hie chart was therefore drawn for engraving without his nupewision; henoe 
probably the strange blunder it set on foot wbich was fimt corrected in Daniel's 
chart of 1612. Barents' chart depicts the west coast of Spitsbergen es running 
approximately N.N. W. and S.S.E. from hie southernmost point (near Horn souud) 
to the north end of Prince Cbarles foreland, and this is correct.. I t  erroneowly 
depicte the foreland joined by an isthmus to the main, an Barente' log shows him to 
have well known it  wae not. North of Vogelhoek, insteed of the cast oontinuing 
N. ) W. (as Barenta' log for June 23 shows him to have obssrved), it b made to 
bend away at  a right angle to the north-eaat, the draughteman having o o n f u d  
Vogelhoek with Hakluyt's headland, and the coast north of Vogelhoek with the north 
coast of Spitsbergen. This error, which was not Barentr', but the drsughtsman'n, 
perhape confused Hudson, and made him think that north of Vogelhoek the laad 
he trended as far ae Hakluyt's headland was a new diwovery, and the wrong beu- 
inge in Playse'e log may bave been taken off Barentr' c h a k  and not copied out of 
Hudson's log. 

Hondius' outline is a copy of Barents', with the addition of a few namea and 
the prolongation of the erroneously north-enat trending weet oorst further and 
yet more erroneously to the north-east. If the form of the coast is corrected 
by being straightened, the new names-Hakluyt's headland, Collins cape, and 
Lammae island-will be found to fall approximately into their right positions 
relatively to Berenta' namos; but the Glacies ab H. H u d m  dctecta, i.0. the edge 
of the polar ice-pack, which I bave shown wan in 1607 fast down on the north 
coast of Spitebergen, is hopelessly out of ite true posi~ion. 

NEW LIGHT ON SOME MEDIWVAL MAPS. 
By O. RAYMOND BEAZLEY, M.A. 

WE have briefly considered how much new l igh t  has  been gained by t h e  
labonr of recent scholars, and  especially of Konrad Miller, upon t h e  
* L  Eeatns" group of ear ly medieval  mappemondes. I n  th i s  paper w e  
m a y  examine t h e  results of th i s  h igher  criticism upon some of the o ther  
cartographical works of t b e  earlier middle ages, and  for th i s  purpose 
w e  may take here t h e  Cotton " or  "Anglo-Saxon" m a p  of t h e  t en th  
century,  t h e  m a p  of " H e n r y  of Mainz" of t h e  ea r ly  twelf th century,  
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the Jerome" maps of the same age, and the " Psalter" of the thirteenth 
century. 

These are all dealt with in Miller's ~ l t e s t e n  Weltkarten,' part iii. 
('Die kleineren Weltkarten,' 1895); and on a comparison of this most 
recent treatment with that of Santarem in the ' Essai sor Cosmographic ' 
of 1849-1852, we can readily see how great an advarce has been made. 
For althmgh the great Portuguese geographer, like Joaohim Lelewel, 
rendered invaluable services ae a pioneer in this department of historical 
inquiry, both his writings and those of his Polish fellow-worker were 
lacking in that critical acumen, that laboriousness of detail, and that 
aynthetio power whioh hae oharacterized the highest German and Frenoh 
scholarship of our time. The work of Beran and Phillot ehowe adietinct 
advance, in ita account of the maps here in question, upon that of 
Santarem ; but the studies of Jomard, of Cortembert, of Walleeer, of 
Philippi,. and of Koorad Miller himself, mark a great advance even 
upon the high standard of the ' Easay on Medimval Geography.' t 

I. The Cotton or Anglo-Saxon map, now in the British Museum,$ 
and meaeuring 21.2 by 17.6 centimhtre~, ia among the moat intereating of 
all mediaeval world-pictores, and i t  enpplies us with a deeign far more 
accurate than ia ueual in the cartograpby of t h i ~  time. I t  is also more 
extensive and more detailed than moat of ite rivals; i t  pourtrays with 
comparative fulness regions of the Earth which are often outside the 
knowledge of the medimval draughteman ; and i t  reoorde not a few p l w e  
and natural features elsewhere omitted or mieunderstood. I t s  delinea- 
tion of the coast-line of the oontinents and their separate countries 
shows a very different hand from that which gave us, for instance, the 
Aahburnham-Valcavado of 970. In fact, there is hardly any map of the 
middle age, before the beginning of the Portolani, which oan enstain a 
~mpar ison  in the matter of contonr § with the '; Cottoniana." In  itu 
general shape, the dLovplvrl, or Habitable World, is here represented as 
square, and in thia i t  recalls some of the moet debased examples of the 
"Beatns group." Rut in the exmution of this right-angled design 
there is all the difference between the gross and narrow ignorance of an 
~noompromiaing symmetry, and a certain far from contemptible, though 
not highly developed, knowledge and scientific insight. 

Cf. especially, Philippi, 'Zur Bekonatrnktion d. Weltkarte d. Agippa,' 1880; 
Walleeer, 'Die Welt-Tare1 den Bavenuaten,' 1894; Cortembert, ' Troia des plm anciena 
monum~nta de Qkg.,' 1877 ; Jomard, ' Monuments de Geog.,' 1862. 

f 'The  Hereford Map: an h a y  on Medicsval hgraphy . '  By the Bev. W. L. 
Bevan and the Rov. H. W. Phillot. 1877. 

$ Cotton MSS., Tiberiur B.V. Its colo~lriag is green for the ocean and most mar, 
but red for the Persian and Arabiau gulf#, and for the whole course of tho Nile with itr 
hkea ; vivid green for the moanti~ins. 

$ I mfur hew to the general contour of the great land masses, not to that of separate 
countries, in  rhioh, e.g., Matthew Paris, for England, i a  muoh superior. 

K 2 
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Aa far as we can see, the Cottoniana does not belong to any one 
of the ascertainable familiee of mediaeval maps. I t  is far reriloved from 
all the members of the Beatue clam; it is equally far removed 
from the school to which Henry of Mainz, the Psalter, the Hereford, 
and the Ebetorf m a p  (with the addition of the related J e ~ o u ~ e  
designs) belong. Nor has it any relation with the various typw of 
zone- or climate-map which we know under the names of Macrobiw-, 
Sallaet-, or T-0-sketohee. A certain relationship, at  least in the 
exoellenoo of contour, may be descried between the Cottoniana and the 
Matthew Paris maps of the thirteenth oentury, espeoially in the form 
and content of the British Iales. Eut this is not the detailed and 
conscious relationehip of works really in touch with one another, ae 
model and copy ; but the unoonscioue and general likeneee of different 
periods of high-clam cartographical work. Matthew Paris, moreover, has 
all the advantage of his period. He lived in one of the most flouriehing 
and highly devqloped of the medirsv~l e m ,  whereaa the Cotton luap 
comes upon us as a surprise from one of the gloomiest of the dark agee. 
Some have pushed back the date of our present example to the ninth 
oentu~y and the time of King Alfred; i t  is more probably of about e 
century later; and Prof. Miller, with his uenal constructive skill, has 
euggeeted that i t  belonga to the time of Archbiehop Siric or Sigeric, of 
Canterbury (990-994). The map itself occurs in a mannsoript of the 
Latin 'Periepis '  of Prisoian (baaed upon the Greek original of Dionysins), 
but its content is in no speoial agreement with the w o ~ k  it professedly 
illuetrates. I t  is, indeed, far more closely related to Orosius ; i t  has also 
mme relationehip with Pomponius Mela, St. Isidore of Seville, and the 
geographical writin@ and plane of St. Jerome; finally, i t  bears clear 
marks of a later time, the time of the northern invasions at  the end of 
the first Christian millennium. Thus the correspondences with Adaru 
of Bremen (who died circ. 1076) aabrd at  least a probability that the 
Cottoniana in certain places drew material from the same original as 
the great northern annalist; while rome of the names in the British 
Isles, in Gaul, and in the far East and North-Eeet tho~oughly bear out 
the tenth-century date, which mont scholars are now inclined to accept. 

The resemblances which have been noticed, or fancied, between the  
Cottoniana and the designs of the Beatue groop, and also between 
the present work and the writings of Julius Honoriue, are but 
shadowy a t  the beet; on the other hand, there is undoubtedly 
a use of scripturd matter in this design. I t  would be strange 
if i t  were otherwise; for every specimen of the earlier oartogrbpby 
of the Christian Middle Age naturally, and as a matter of course, 
shows the ipfluenoe of the Jewish and Christian scriptures. Some 
have questioned the tenth-century date, now usually assigned to the 
Cottoniana, on the ground of its beingtoo good for the time ; but,lhough 
i t  is unquestionably the beat in contour of all the earlier medirsval 
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THE OTl'OX OR A N O W A S O N  MAP RESTORED. 

-claim. For, aa we see from the map of St. Sever (oirc. 1030), a work of 
even greater elaboration, though of leee acientih ohamoter, wee produced 
.by the generation immediately after Sigeric ; and we have already learnt 
f r ~ m  the Beatna family that the goodneas of a map ie by no meane an 
absolute matter of date; on the contrary, i t  dependa not a little upon 
the copyist or draughteman himeelf and his immediate original. 
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The oomparative excellence of the Cottoniana is perha1 s due to ita 
being the work of an 1% scholar-monk. We are all well 8WUe that 
in pre-Norman "England" and Britain" (i.e. in the British hl- 
betmen the age of Juetinian and the age of William the Conqueror). 
there is no mhool of learning, of art, of religion, of literature, or of 
ecienoe, oomparable to that which sprang from the Irish Church of 
Patriak, Colomk and Aidan. The insertion of Irinh nameq0 e s p d d y  
that of hrmagh, on our present map strengthens the view thst it is 
the work of a scholar who was trained in Irish schools, or derived his 
knowledge from men so trained. 

Among the sourcee of the Cottoniana, aa we have Plresdy said, 
the moot important is Oroeina. Ont of a hundred and forty-six legends. 
seventy-five are derived from the writings of St. Angaetine's favourite 
dimiple; and in theee mventy-five we find the textual baab of the- 
whole map, and the names of almost all the o o ~ t r i e s  enumerated 
thereon. Prof. Miller argues ingeniously, from various details, that 
thin Or& materkl appear8 to be derived more directly from the 
loet Or&m map than from the exieting text of the geographical 
-gee in the Hiatorb adrcraw Paganos. In any cam, the work here 
in question ahown us a oertain, though small, body of antique material 
other than that existing in the Omsi.n writings. .e a t  present knowc  
The scribe or draughtsman tells as that he found, in the m a s c r i p t  of 
Prhcian'8 ' Periegtmh,' a map which he thought waa drawn by Priscian 
himself. This map he suppoeed to have been meant by Priecian M 

an illmtmtion of his treatiee, originally a t radat ion from the third- 
century Qreek of Dionjsiaa; t but it is phusibly co~jectured by 
Xibu to have been a oopy of the loet 0msi.n scheme ; and, in any me, 
i t  waa obviously the immediate original of the Cottonianr. Thna the 
latter daign, unique among its oontemporuics, rod therefore mjsterioue, 
in its autographical merit, is brought into a certain relation with an 
moieot grographid schml of no contemptible attrinment ; and in this 
cum, u, in others. .re find a law of evolution, of interconnection, and 
of historical development, bringing topiher the most surprising and 
& s b t  padels,  and throwing light upon a field where, rs in naturak 
&ence, the mistaken ideas of separate and unconnected existenoe had. 
long prevailed. 

The connection with Mela appeus iu the g e n e d  idea of the Oi- 
huureutt, or Itabitahle \Yorld, as an oblong I-tending to epuue',, and in 
the delineation of rarious ootlinee, rather than in the detailed legends 

A wr!. I I I I I I ~ I I N ~  ftnturr iu ll:rb t.:rrlitw nkt.lIx\xl nup~ of ~ v a t i n r n b l  origin. Tbis 
lrich t h h u ~  i a  ant iu*~u*i>trmt with the sn<<tuttd P i ~ r i c  n o m t k a .  The C o t b n i m a  
may Ira- hwn dmughtr-l hr NII lriclr rcb,xlxr i m  tbc an-hbi-*p'r -bold. 

+ Alab )urn(rhrnml rrr l a t  a I-! Nl1f11s k'rntus hrithnm (nt the 4 rf the fourth 
tvutrrry\ I I I  \.I* . lkbt*r i~ l io  O r l ~ ~ s  rttrn, ' 
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and placenames. Some of the non-Orosian data of the Cotton map may 
be derived from Jerome, though they may, for the most part, be explained, 
and perhaps better explained, directly from the Bible. But the treat- 
ment of the Twelve Tribes in this map certainly snggeete a reference 
to the loet plan of the great Latin doctor illustrating this subject. 

With St. Isidore there are several peculiar coincidences,. mostly of 
a olaeeical type; and with Adam of Bremen others, equally striking, 
of a much later oharffiter. Here the mention of the Turka and the 
Bulgam, of Ioeland and the Slavs, together with that of the "South 
Britons " of North-West Qanl, pointa us, like the handwriting of the map 
itself, to an era not very distant fromthe y'ear 1000. With Julins Honorins, 
and with the anongmons geographer of Ravenna, there is alight, but 
anrionely definite, connection in a few place-names ; and the same may 

u 
PEDIGREE OF THE BXHEPOBD MAP. 

be a i d  of the correspondences between the Cottoniana and the works 
of the h a t u s  family. A Roman province-map was probably the source 
of the divisions so clearly marked in Asia Minor, in Central and South- 
Eastern Europe, and in North Africa. Lastly, the biblical relationships 
of the Cotton design may be traced, not only in many names, but in a 
good part of what we may call the general deeign. I t  is obvioue that 
our present scheme was not merely indebted to the Soriptnres for details 
such aa almost all medimval maps exhibit, but was to a large extent 
drawn for a speoial Biblioal lesson. Just M the mappemonde of   eat us 
had for its radical purpose (in part at  l m t j  a delineation of the Twelve 
Apostles, their diooeaes, and their distribution over the OikoumenB as 

E.g. the "abundant lions" in the extreme north-east of Asia. 
t Cf. The Bulgari. Salerno, Verona. Tarsus, Hypanu, eto. 
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L~ sowors of tho Word through the field of this World," so the Cottonka, 
probably based on a lost design of Paulus Oroeius, hmd for m e  of ita 
main objeots a picture of the eettlement of the Twelve Tribee of 1srae.L 

11. The map of Henry of Mainz (ciro. 11 10) belongs apparently, like 
the Psalter map of later date (cira 1230). to anotber group or family of 
o~rtographioal works, whioh may be oompared with the more cloaely- 
knit members of the Beatus genealogy. 1'0 the present stook may be 
a h  sssigned, as the yonnger brothers of I' Henry " and the " Paslter " 
respeotively, the " Hereford " and " Ebstorf " examples of the cloeing 
thirteenth century-huge wav-piotnrea which represented (in aim 
though not in ereoution), more faithfully than tbeir older relatives, tbe 
probable eleventh-oentnry original. Lastly, the Jerome m a p  (of about 
1150) are oooneoted with this same group, not by oommon desoent, but 
by oonscioue intercoures, through the medium of Henry of Maine. 

The lust-named design is contained in the ' Imago Mundi' of a oertain 
Henry, probably the name person as the Canon of that name, wbo in 
1111 appears before the Episcopal Court of Maine; poesibly be is the 
same as the Archbiehop Henry who ruled thin Church between 1143 
and 1152. In any caw the map aooorupaniee a work whioh wae written 
about 1110 and waa dedioated to Matilda, wife of the Emperor Henry V., 
and mother of Henry 11. of England. The ' Imago Mundi ' here referred 
to was mpied and interpolated, but not originally oompoeod, by Henry 
of Mainz; on the contrary, i t  was the work of a slightly older oon- 
temporary, Ilonorius of Autun (who diedin 1140). The map, however, is 
apparently the addition of the scribe Henry, and is not derived from 
Iionorius, though i t  ie based on another and older deaign. 

I t  is oval in form, measures 294 by 204 centimetm, and oontaina 22:) 
hgends, with a large number of unuamed oities, mountains, and rivers, - whoee titles can for the most part bs aeoertained with the aid of tbe 
other members of this cartographical family-the Paalter, Ebetorf, 
Hereford, and the Jerome plans. Though the present world-scheme 
professedly illuetratea the Imago' copied by Henry, the relationship 
between the two is not close. As in the caae of tbe Cotton map and 
the text of Priaoian which i t  accompanies, the peculiarities of the chart 
are not in the manuecript, nor are those of the manuscript represented 
in the map. On the other hand, the Mainz design is obviously in 
relation with the Hereford, as an elder with a younger brother; and 
the relationship of these two works may be traced in almoet every part 
of the world, and in nearly every important feature of the draughts- 
manship. At the tame time, the greater size of the Hereford enables 
it to admit a far larger oontont; and this superior mees of material is 
still more shown on the Ebstorf; while the tiny Psalter is naturally 
more limited, though far more crowded, than the Mainz copy.* In 

- - --- - - -- -- - 

* 229 lagonds on Henry of Muinz; 1021 on Hereford; 1224 on Ebstorf; 145 on 
Peal ter. 
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particular, the larger examples (Hereford and Ebtorf) oontain more 
matter of c lamid  origin than the smaller onee (Henry and the Psalter) ; 

TEE YAP OF HENBY OF MAINZ. 

but all theee worke dike may be fairly suppoeed to spring from a common 
-.  . 

* 1.e. s greater bulk of oltmieal matter; an we ehall see, in some reepeota tho 
Palter ohown i w l f  more clmical in epirit than any other of this family. 
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original-a great wall-map, aa already suggested, of the eleventh oentury- 
Of this original, Henry's transoript is more accurate, but more limited ; 
the Hereford more oomplete, but lese true and leas scholarly. Thus, for 
example, the latter, unlike the former, makea Jerusalem the oentre of 
the Earth, and adopts an abeolutely oiroular insteed of an oval form. 

The relationship between Henry and the Jerome maps is pretty 
nearly aa close aa between the Mainz and Psalter deeigns. We only 
p s e a e  the eaetern parts of the Orbis Antiquus in the Jerome examples ; 
but here the likeness is marked ; while the careful treatment, in Henry's 
work, of the Twelve Tribes and their settlements correeponde with the 
well-supported tradition that the translator of the Vulgate, who paeaed 
60 many years in Syria, did compose a separate treatise and map (now 
loet) on this eubject.' 

The details in the Mainz design which are foreign to the Jerome 
tradition may be divided into three classen, respectively b a d  upon 
Bthioue of Iatria, upon sol inn^, and upon the contemporary knowledge 
of the central Mediaeval period. Among the last we may specially 
notice the namee of Rouen, Piaa, Iceland, Lombardy, Noreja or Norway. 
and the " German " and Venetian " gulfs. The penineular form of Italy 
is more developed in Henry of Mainz than in the Hereford map ; but- 
the two agree in so many pointe that differenws such as thie become 
unimportant. Both maps have the same widening of the Mediterranean 
a t  its eastern extremity, the aame projecting horns to represent the 
anglea of the Levant, the same elongation of the Blaok eea and the Sea 
of Azov, and tbe same approximation of the laat to the Northern ocean. 
Once more, both have practically the same Kile-system and the aame 
representation of African mountains, Asiatio rivere, and Oceanio iehnde; 
both give the boundary behveen Asia and Africa in much the aame 
way; both omit to speoify any detinite boundary between Asia and 
Europe ; both agree in their arrangement of the surrounding ooean, in 
their drawing of the most important parts of the continental -coast- 
lines, and in such other typical details as the Caapian and Baltic saw, 
the neighbourhood of Paradise, and the lands of the Gog-Magogs, the 
Hyperboreans, and the Dog-headed folk. 

111. The Jerome maps, though a work, ae they stand, of the twelfth 
century and written in the script of that time, were almost oertainly 
drawn under the direction, if not by the hand, of that Father, and wem 
intended to illustrate one of his lesser treatises.? Of them two map- 
eketohes, one represents only Palestine and lower Egypt; the other deala 
with the Levant in a wider sense, reaching out to the Far East. Both 
are perhap8 fragmenta of a more general work, now lost. They were 
evidently designed in oolour, but thie has only partly been executed. 

Cf. the Cotton map just noticed in illostration of this ' Divisio Filiornm hael ' in 
cartography. 

t ' De sito et nominibun locorum Hebrnicorom.' 
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Bs they stand, they are of about A.D. 1160, and measure respectively 
35.5 by 35-8 oentimetree and 23.6 by 22.4 centimetree. They are in a 
uniform hand of late Romanesque oharaoter, and cover the whole leaf 
of the manuscript without any margin. Certain almost inrisible 
marks show, for one thing, that the mibe  wrote rough copies of various 
names aa if to get his hand in for the fair draught; and for another, 
that the larger map wee probably a aeation, and a section only, of a 
mappemonde or oomplete sketoh of the Oikoumen4. St. Jerome him- 
d f ,  in another place,* declares how he translated Eusebius' description 
of the land of Judah, and hie enumeration of the chief places and 
natural features mentioned in Scripture. Thin geographical work of the 
famous Church historian wae apparently composed soon after A.D. 324; 
and his dwoription of J u h ,  according to Jerome, was illustrated by 
a " picture," or plan, of Jerusalem and the temple. Eueebius a h  eeem 
to hare drawn a geneeiogio tree, or scheme, showing the division of the 
Twelve Tribee,t and this schemewas soon after embodiedoaamappemonde, 
whioh had probably a good deal of influence on mediaeval cartography. 

Among othem, the historian B&, in his work, ' On the Place- 
names in the Acte of the Apoetlee,' shows an intelleotual relationship 
with the Jerome mape so olose (both aa to ineertione and omieeions) aa 
to support the belief that he knew and wed theee works. I n  the oon- 
tent of the -me, we may notioe that there is only one entry-and 
that may well be an interpolation-which refers to a time distinotly 
later than St. Jerome's. The identification of Bulgaria and Meeia 
brings ns down to the latter part of the seventh aentury, when (about 
A.D. 678) the Bnlgar emigration from the Middle Volga wae first 
definitely settled in this region. On the other hand, the grouping 
of Crete with the Cyclades, aa the Seventh Province of the Greeks, 
equarea with the imperial arrangements of the four1 h century. Again, 
the identification of Emmane and Nikopolis ie a confusion whioh ia 
exactly reproduced in another passage of St. Jerome's works. Onoe 
more, the distribution of the Roman provinoes of the Levant (as ahown 
on them m a p )  for the most part agrets closely with the known 
position of affairs at  the end of the fourth century. Lastly, the 
Jerome plane are hoking in matkr of a purely medieeval type; in 
other words, are emphatically pre-medieval. The Earthly Paradise is 
not marked, nor the world centre at  Jerusalem. Moreover, the richnesa 
end abnndanoe of ancient geographical detail,$ untouched by later legend, 
point to an origin not later than the fourth century after Christ. 

I n  examining this detail it is clear we have on one hand scrip 
tural, on the other hand quite general, material. Jtrome's original pur- 
pose waa evident to depict Biblical localitiee, just aa Beatua started 
with a purpose of illustrating the distribution, preaching, and chief 

-- - - - - - - . - - - - - - - - 

Prefaoe to ' Liber de h i s !  t Have we here one original of the Cotton map? 
$ E.g. 278 legen& in the lsrgermsp, 195 in the amaller; 66 being common to both 
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centres of the carions apoetlea, or as the Sallnst and Maorobius plans 
originated in the desire of explaining certain paeaages in those authora. 
This Biblioal mapwork of Jerome's wan oloeely connected with the 
' Onomaaticon ' of Ensebine, which in many ways serves the purpose of 
an actlompanying text; but of m r a e  the soope of Jerome's larger 
design is wider than the range of this work of Ensebius.* Even in the 
smaller, the sectional Palatine-and-Egypt, map there is a difference. 
For whereas the Onomasticon had left out eome of the larger Syrian 
towns end enumerated many ineignificcmt ones, St. Jerome'e sketch 
mppliea us with nearly all the capitale and omits some of the hamleta. 

The non-Biblical content of the Jerome maps belongs to the oldeet 
type of poet-Ptolemaic mappemonde. The later claaaicel achool, 
eepeoially as represented by Pliny and Sdinns, hae evidently much 
inflnenoe on thee0 worke, whose use of Plinian material is cloeely 
p a d e l  to the employment of the aame by the author of the ' Col- 
ledan-' As Konrad Miller has aleo snggeated, i t  seems probable that  
the draughtaman of the preeent examples haa made some nee of a Roman 
road-map, similar to the Pentinger Table, in which the imperial pro- 
vinoes were marked, with two of the leading towns in each. 

IV. The 'LPaslter " map of the Britieh Museum ie the last example 
we need take here of the soh001 or family of cartography which a h  
inoludes Henry of Mainx, Ebatorf, and Hereford, and is related col- 
laterally to the Jerome designs. In  this C88e the work in question 
haa been so often and eo carefully described that a brief notice of the 
most recent criticism will euffice. Ita connection with other works 
ie not entirely uneuspeoted by Bevan and Phillot, by the British 
M m u m  map catalogue, by Santarem, and by the older ,eohool of geo- 
graphical scholars; but Prof. Miller, here aa elsewhere, hse made oleer 
advanoes on earlier study. No one could fail to notice the resemblance 
of the Psalter-as a wheel map, which s~scializes on monstrous races 
-with the Hereford and Ebstorf of eimilar characteriatice. But Miller 
haa been the first to show that the newly redimovered t map of Etwtorf 
is an even closer relative of the Psalter than that of Hereford; and 
that the present design is more antique in character, though not in 
the mere amount of derived material, than any other of this family. 
In  other words, it bears a more immediate relationship to the oommon 
original than Henry of Mainz, Hereford, or Ebstorf. Especially this 
would apptar to be true of the contour and general delineation ; the 
argument from the text of the legends and other written matter on the 
map, though i t  supports this conolusion, is weakened by the obviou81y 
weak echolamhip of the draughtsman. Outeide its own family, the 
Psalter has some pointa of agreement both with Beatus and with Lam- 
bert of St. Omer. Of modern names it give8 us several of some interest. 

The following points have been noticed by various scholars, not 
- 

* ' On3mnsticon tle looie hebrnicis.' t First noticed by Wompner. 1833. 
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without oooaeional exaggeration: First, the extreme smallness of the 
deaign, which is a cirole with a diameter of only 83 cehtimetree. Becondlg, 
the abundant and crowded oontent, supplying no less than 145 legends 
and insoriptions. Thirdly, the semi-mythioal and dark-age chareater 
of the work in general, removed ae far ae any from the comparative 
aoience (thongh not from the nomenclature) of the ancient world, and 
almoat untouched by the new light of the Medirsval Renaksance. 
Fourthly, the similarity of the map iteelf with the Hereford example, 
and of ite ornamental border with the rim ornament of the latter. 
Prof. Miller has pointed out, however, that the Psalter ornament in 
queetion is Romanesque in feeling, while that of .the Hereford is pure 
Gothic ; that in the Pralter's ennnleration of the great winds a eeverely 
olaeeical nomenolature is used; that the mountain ramparts forming 
the prison of the Qog-Magogs, with the Gates of Alexender, in Xorth- 
Eest Asia, are unusually developed ; and that Paradise is detailed, with 
the sacred riven (here j ive in number) not quite in agreement with 
other dwigns of this type. 

The chief work of the latest study of this map has certainly been 
to demonstrate its close connection with the Ebetorf example, beyond 
all other parallels. This is to be traced not only in the Gog-Magog 
region and in the zone of monsters that runs along the southern shore 
o f - ~ f r i a ,  but alao in the nearnees of East Africa West India, in the 
form of the Mediterranean, and in the unnatural abridgment of the three 
peninsnlas of Southern Europe. Along with the larger Jerome map 
of the Levant, the Psalter helps us to fill up the gap whioh occurs 
in the Far Bast of the Ebstorf. The trees of the Sun and Moon in the 
preaent example are very important marks of the geographioal my1 hology 
of this time ; whether they are, or are not, perversions of the older story 
of the Easteru pillars of Alexander balanoing the Western pillars of Her- 
aulee. The chief additional references to what may be called the fact 
and fiction of the central 3ledimval period do not lie in the monstera 
of South Africa (as aome have supposed), for these are almost purely 
blinian. They are rather to be found in the mention of Damietta, 
of the Ruacitta or Russians,' of the Olcus or Volga, of the land of the 
Weatern Slevs, of Ale or Halle, and of two later names in the British 
Inlee; viz. Wales and Scotland. 

Lastly, we may compare this map, as an illustration of a Psalter, or 
manuscript of the Book of Psalms, with the plan of Beatus, at  least in this 
-tbat both originate in the ornanlentation or illustration of a certain 
portion of Boripture ; of the Hebrew poetry in one case, of the Apocalypse 
in the other. lllustrated Palters are very ancient ; the British Museum 
alone possesees one of about A.D. 700; and the Albi map of the eighth 
oentnry, whioh ocoura in a manuscript of Glosses on the Gospls, fur- 
nishes another parallel to this Biblical cartography. 

-- 
Cf. the Ruzzia of Adam c f Bremen. 



A MAP OF ST. KILDA." 
B y  J. NOFUdAN HEATHCOTE. 

WHEN I first oontemplated making a map of St. Kilda, I was under the 
impression that i t  would be an easy plaoe to survey, but I have since 
come to the conolosion that i t  is not the beet sort of country for a tyro 
in cartography to oommence upon. The absence of level ground makes 
the measurement of a base-line a matter of oonsiderable difficulty, and 
the prroipitms nature of the cliffd renders an murate delineation of the 
coast-line practically impossible. With the exception of Village bay, 
there is no point where i t  is possible to reach the sea-level from above 
without a more or lese difficolt climb, and many park of the coaet can-  
not even be Been from a height withont some peril to life and limb. 
The alternative of mapping the shore from 8 boat ie made more trouble- 
some by the never-ceasing swell. I twioe r o w 4  round the onteide of Soay, 
an expedition taking some five or eix hours, and on both oooaaione the ewelt 
was so heavy that i t  was dangerous to come near the rocks in many plaoea, 
and the tossing of the boat added materially to the difficulty of drawing. 
Probably an old hand at  eurveying, with luck, might take all necessary 
observations in a fortnight, but what with delays caused by wind, rain, 
and mist, whioh sometimes hung about the hills without intermhion for a 
week or ten days, and what with low of time in learning the idiosyncrasies 
of the theodolite, and mistakes due to ignorance or carelessness, I found 
that I had to work pretty hard to get everything done in two months. 

My &st idea wae to measure a baae-line on the aandy shore in Villege 
bay, bnt as the sand ie covered at  high tide, the station points had to be 
placed among the large boulders above high-water mark. This made it 
difficult to make an aoourate measurement, and as I found that there were 
oomparatively few points OF importance viaible from both ends, I 
practically only used this base to determine a few heights, and made the 
map from a base on Mullech Sgail. Here there is a large expanse of 
nearly level ground, and by measuring two sides of a triangle and the  
angles, I was able to get a base-line of 700 yards, one station point over- 
looking Village bay, the other oommanding the glen. I measured thie 
twice with a steel tape, made the correction for difference of altitude, and 
took angles with the theodolite to cairns which I had erected on the top 
of Connacher and Oierrval from all three pointa of the triangle. My 
principal station point8 were on Connacher, Oiseval, Ruadhval, Mdlaoh 
Bith, Yullaoh Mor, Cop a's Birde, and Cambargh ; but I also took angles 
from several other places, so as to be able to fix the principal pointa all 
round the coast. 

As landing is alwaye a risky bueiness owing to the inomant swell, and 
the awmt of Sody or Boreray entails a difficult climb, I did not attempt 
to get the theodolite ashore on those islands, but took angles to all 

-- - - - - - -. . 

Map, p. 204. 
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conspiouous points on Boreray from Connacher, Cambargh, and Oisaval, 
and in the case of Soay, from Cambargh, Mullach Bith, and from a point 
between the two. Then by oalculating the distances from both bases, 
i.e. Connacher to Cambargh, and Conmher to Oisaval, and finding that 
the reaulb agreed near enough for practical p u m  I oonadered that 
I should get the shape of the islands with sufficient accuracy by sketch- 
ing in the other aides from notes, sketches, and photograph taken on land 
and from a boat. 

With r e g d  to altitudes, I took double readings of the vertical angles 
from all the station pointa, and in the case of the main points worked out 
the height from the aalculated dietanoe, but in some oases depended on 
the measured distance on the map. I seed the first b e  on the shore to 
ascertain the height of the station p i n t  on Mullach Sgail, and for the 
peaks of Dun, and teeted them by meamring very aoourately s base 
entirely on the sand when the tide was low. Finding that my 
eetimata of the height of Connacher did not agree with the Admiralty 
chart, I wna careful to test i t  in every possible way, but as in every 
case my resulta came about the same, I feel oonfident that my estimate 
is not f- wrong. The nativea were not actually hostile to my survey- 
ing efforts, except that I occasionally found a cairn pulled down; but 
they thought there wae eomtlthing uncanny about a theodolite, and never 
seemed particularly anxious to give me any atmistance. 

As might be expected in an inland so remote, they are a primitive 
people, with ample habite, charming manners, and no vices ; but I am 
afraid the maroh of civilization is tending to demoralize them. Visitors 
in gaohb, and tourists, who go in considerable numbers every summer in 
steamers, have always given them presents. Well-meaning people from 
the wnth have sent boats, furniture, fishing-taakle, and all aorta of t h i n g  
at various timea, and the result is that they dietrust atrangere and try 
to get as much out of them as possible. They look upon presents as a 
right, and are beginning to think that not only need they not pay rent, 
but that meal. potatoes, and other necessaries of life should be supplied 
by MaoLeod of Macleod, the landlord, without payment. Until recently, 
they were quite ignorant of the value of money, and even now all transao- 
tions with the landlord are carried outby barter. One has to break through 
this cruet of antagonism to find out their good qualities. To people 
they know and like they are charming, pleasant companions, anxious to 
pleese, perfeotly honest, and not at  all grasping. Their houses are not 
always models of oleanlineas, but they are olean in their persons, a h -  
lutely sober, and as industrious as most people who are not compelled to 
work. Their principal occupation is fowling. A fat, oily fulmar petrel 
is their favourite food, and large numbera of young fulmare and gannets 
are ealted for winter consumption. In the intervals of bird-catohing 
they cultivate a little ground, catoh a few fish, and look after their sheep, 
while in the winter months they weave a considerable quantity of home- 
spun 010th. 
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St. Kilda was inhabited at  a very early period. There are ~everal 
underground houses similar to thoee made by the aboriginen of Scotland, 
and the legend recorded by Martin, of the wamor queen who hunted 
deer on the land between St. Kilda and Hania, points to the poeeibility 
of men having found their way there a t  s time when the inland still 
formed part of the mainland of Scotland. The present inhabitants are 
deeoended from emigrants from Skye or the outer Hebrides early in the 
last century, when the island was repeopled after being devastated by 
a d - p o x .  They are seventy in number, but though there has been 
little or no importation of freah blood, they show noeigne of deterioration 
caneed by in and in breeding. They are 8 fine, powerful race, mnnd in 
mind and body, and the children all look remarkably healthy. There 
need to be greet mortality among newly born babies, but thie wee due 

improper treatment, and the eight-day sicknese, na i t  was called, ie no 
longer known in the island. 

THE lldlPSHONALAND RAILWAY SURVEY.* 
WE have received from Mr. Harry Good the ronteplan of the projeclted 
Bhhonalrurd railway (reproduoed in the preeent number of the Journal), 
baaed on a recently completed mrvey by theodolite and chain T h e  
chain work waa commenoed from the 222nd mile-pep;, which m u b  
the terminne of the Beira railway. T h b  railway, which wee originally 
constructed on the %foot gauge, nrs to be relaid on the gauge of 2 feet 
6 i n c h  during the last dry weather. Mr. Good's original map ehowe 
the flood opening0 allowed a t  the more important waterways to be c r o e d  
by the Maahonaland railway, and thne given an idea of the size 
of the stream during the rainy season. The largest of theee all o m r  
on the first part of the route from Ulntali to Salisbury, on which the 
Odzi and other important branches of the Sabi are c d  Beyond 
the Rumpi the ronte finally adopted deviates from the original line, 
which coincided roughly with the direction of Selona'e road. By skirt- 
ing the b i n  of the Sabi to the north, snd eo running mainly along 
the watershed between that river and the Zambezi, the croseing of 
large streams is here avoided. 

Mr. Good remarks that the astronomical poeitions of Umtali and 
Salisbury have not been determined, but in the caee of the former this 
has lately been done, as mentioned a short time ago in the J o u d ,  by 
signals exchanged with Cape Town, the longitude obtained being 
32" 40' 18". No doubt that of Salisbury will shortly be fixed by membere 
of the Geodetic Survey ; meanwhile the value recently given in a report 
of the South Africa Company, viz. 30" 49'. may be taken as approxi- 
mately wrreot. It ahonld be mentioned that the orientation of the map 
is not doe northand couth, Salisbury lying considerably north of Umtali. 

* Yap, p. 204. 



FINLBND AND ITS PEOPLE. 
By W C l H  ROBERT MILL, D.80. 

THEBE ie no country of Europe, or in the world, the etatietioe of which 
have been eo thoroughly mapped with regard to all featurea and con- 
dition~ as Finland. The remarkable Atlas of Finland, a unique epitome 
of the geography of any large region, has already been noticed in the 
Journal (vol. xiv. p. 692, Deoember, 1899), and the pweent review is 
ooncerned with the volume of text prepared to acoompany the atlae, 
and issued in three separate editione, Finnieh, Swedish, and Frenoh, 
by the Geographioal Society in Heleingfore. There are two editione 
of the atlas, one in Frenoh, the other in Finnieh and Swedish; but 
all the work of eurvey, etatiatioe, dimuseion, cartography, and printing 
ia Finnish work carried out in Finland, and exeouted in a manner to 
excite the admiration, if i t  cannot arouse the emulation, of the beat 
geographers and map-makers of Britain or Germany. The work, i t  is 
pleaeing to notice, is a direct result of the exhibition held a t  the Sixth 
International Geographioal Congreas in London in 1895, when the 
Finnieh Qeographioal Sooiety exhibited a number of maps, many of 
them epeoially conetructed for that oocaeion. Theee were so well 
reoeived both in London and wbsequently in Helsingfors, that the 
Government of the Qrand Duchy aseieted the Society by a grant of 
S520 in oompleting the work in the fcrm of an atlae, to which this 
special volume of Fmnia forme the text. The whole work was under 
the oharge of a committee presided over by Prof. E. R. Neoviue, and 
including J. A. PalmBn, M. Alfthan, J. P. Norrlin, E G. PalmBn, 0. 
Savander, and J. J. Sederholm. 

Eeoh plate in the atlas ie the eubject of a separately paged dewription 
in the text, forming uenally a fairly exhaustive memoir on the subjeot 
in qneetion The reasone for the adoption of the projeotion are given 
in full. I t  ie a modified conio projection cutting the sphere along the 
parallele of 61' 16' and 64" 45', with the meridian of Heleingfore aa the 
central line. The scale for the chief mape ie 1 : 2,000,000, or about 32 
milea to an inoh. Taking the country as a whole, over 11 per oent. of 
the eurfaoe ie ooaupied by lakes and rivers, thin proportion rieing to 
nearly 28 per cent. for the governmente of St. Hichel, Kuopio, and 
Viborg. The eight provinoee or governmente are divided into 31 
beiiwioke, which are subdivided into 269 pariehee, eaoh of whioh is 
clearly shown on the first map of the atlas. The hypometrio map is 
fully deecribd ; it shows the land rieing eteadily towards the eaat and 
north from a low coaatal plain on the weet and south, a eurface 

-- - - - 
* ‘Atlas de Flnlande.' Texte. Public5 par 18 Socie'td de Qbgraphie de Finlunde. 

F d ,  vol. xvii. Heldogfom, 1899. 
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broLen by innumerable hills and lake-beeins roughly arranged in ridgee 
and furrows running from north-weet to south-eest. Certein minor 
ridges running in two rowa nearly parallel to the muth ooest are not 
very prominent on this map, nor doea the map of solid geology throw 
any light on them; but the drift-map b r i n e  them out, in quite a 
startling manner. Here they are shown to be linea of Ilsru, or terminal 
moraines; but it requires the railway map to rev& their true im- 
portance aa regards linea of communic~tion. The main railway from 
St. Peteraburg to Hangti do- not run along the ooeet eo aa to pess 
through Helaingfore, but sweeps inland to the shore of Leke %ma, 
whenoe i t  follows the crest of the bear almost w i t h t  interruption, 
usually sharing the ridge with a high road, for 200 miles to Hango. 
Thb ridge forms a waterehed for the moet part, but is bweched 
by the larger rivers. The geology ia fully desoribed eo M to 
emphasize the remarkable character of the great expanee of anoient 
eedimentary and igoeoua roch worn down to faint relief, and over- 
epread with a sheet of moraine material, edged by a border of washed 
days depoeited in the Litorina ma. I t  ia curious to notioe that the 
solid geology ehowa Finland to be one of the moet ancient lands on 
earth, yet the actual configuration of the oountry ie the wwl t  of the 
moet reoent changes during the glaaial and post-glacial periode. 

The olimate of Finland haa been the objeot of mentific study on the 
part of the University of Helaingfore Bince the middle of the eighteenth 
oentury, and the Finnish Sooiety of Sciencee, and later the Meteom- 
logid Institute, have organized s large number of obeerving-atstione. 
The mean annual temperature of all Finland lies between 36'-5 and 
37'-3 Fahr., which is more than 10' higher than the normal temperature 
for the latitude, the amelioration of h a t e  being moet marked in 
winter. The temperatureat all mumxu fib from the math-weet towards 
the north-east. During the montha of November, Deoember, January, 
February, and Marah the m- temperature of the whole country ie 
below the freezing-point, and in the math February ie the ooldest 
month. In  April, however, the mean temperohre in the eoath is 
over Fahr., and fmt remains only to the north of lot. 64O N. In 
July, the hottest month, the eouth-went has a mean tempe~tnre ex- 
cseding 63' Fahr., practically the aame as that of the eouth of England. 
The monthly temperature m a p  are constructed aa the average of the 
ten yeus 1SP1-18!W; but there .re not w5cient date for totJ pn+ 
aipitetion except for the two yeore 18Pl and 1895, whiah ore mapped 
eeparately. Much attention has, however, been paid to the snowfall. 
both with regard to mount and duration. Snow begins to b.ll i n  
October, but rarely lies until the middle of Deoember, and about 
Christmas the country is corered to a depth of from 6 in&- to a foot. 
It is the middle of March before the depth of fallen snow mmes to a 
maximum, which arltrages from :! feet to 2 fmt 6 iuches, althongh over 
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a large area in the centre of the aonntry i t  exceeds 3 feet. The thaw 
oomea in April, but i t  is the end of May before snow vanishes from the 
north of the Gulf of Bothnia. 

The ooonrrence of nightfrosts in aummer is the chief anxiety of 
Finniah farmera, and since 1892 the phenomena have been carefully 
studied, and the dietribution of a selection of the more dieeatroue oaaes 
bwbeen mapped. 

The dbtribution of the native and cultivated plants of Finland haa 
been a matter of long and oareful study, and maps are given ahowing 
their range. The most general crop in barley, which is cultivated far 
to the north of the arctio cirole, ib northern limit being approximately 
68" N. Bye ie not cultivated quite so far to the north. Oats are grown 
only to the 6011th-west of a line joining the north of the Gulf of Bothnia 
and the north of Lake Ladoga, and wheat is only grown in the south- 
wentern oorner of the land. Potatow and beet-root are cultivated over 
the entire oountry, even in the remotwt north. 

One of the chief reeources of the oonntry is furnished by the exten- 
sive foreeta, which cover practically the whole oountry outside the 
farm-olearinga, and spread almost unbroken over the north. Most of 
the woodland in the north of Finland, and a good deal in other parts, 
belongs to the state and is under strict regulation and supervision. The 
principal tree of Finland is the Scota pine (Pinus q lvee frk) ,  and next to ' 

it oomes the fir (Picso e z c e h ) ,  both trees being found over the whole 
country. The birch ie by far the most important of the deoiduoua trees, 
appearing in many varietiee, and reduced in size to a mere ehrub 
in the far north. The alder and aepen are also widespread, but the 
ork is contined to the south of the country. 

The habit of burning off foreet to obtain land for cnltivation is still 
very widely practised in Finland. More legitimately the foreeta are 
uned for the preparation of tar, for firewood, and for timber, and of the 
fawet produce 86 per cent. is retained for domestic use or home manu- 
factures, only 15 per cent. being exported. The extent of country 
under foreat amounts to 47 per cent. of the total area, the cultivated 
land to 10 per cent., the lakea and rivers to 10 per cent., and the waste- 
land~ to 33 per oent. 

The population of Finland is treated in great detail, the vital statistiua 
b g  tabulated for every year since 1760, when the total population 
was 420,000, down to 1890, when i t  was 2,380,000. The birth rate, which 
WSE 44 per 1000 in 1761, fell to 33 in 1890, the death-rate falling in the 
same time from 2 4 6  to 19-6 per thousand. The deneity of population 
ia greatat in the south-west and south, and diminishee rapidly to the 
north and east, where considerable areae are praotically uninhabited. 
In the tow- two-thirda of the people talked Finnish, and one-third 
Swedish, but in the country districts eight-ninths of the people were of 
Finnish epeech in 1890. For the whole country 98 per oent. were 

L 2 
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Lnthenme, and only 1.9 per oent. belonged to the Orthodox Greek 
(Bueeian) churoh. Education ia p r a o t i d y  mivernal, but of the whole 
population of the country only 20 per oent. are able to write, although 
98 per oa t .  are able to read. Notwithstanding the adverse olimate, 
threequartere of the population are engaged in agrioulture. Several 
artiolee are devoted to the agstem of popular education, and m a p  show 
the poeition of all eohoola of varioue gradee, aooording to the language 
of instruction. 

Other important artiolea and m a p  go into detail aa to the 
relative yield of the varioaa orop  in different parte of the oountry ; 
the amount and nature of the exporta and importu; the extent of 
the railways, roads, telegraph lines, and espeoially of the almoet 
universal telephonee. The minerel mmuraea are disonesed and mapped ; 
they ooneiet mainly of iron, muoh of i t  in the form of bog om, 
although a little oopper, tin, and gold are also worked. Voriomo 
industriee are increaeiog in importance, eepeaislly in oonneotion with 
wood-pulp, wood-working, and ironwork. The want of d d e o  
water-power epeoially valuable, and although there are few waterf.lls 
of any height, the rivera of Finland, d i n g  from lake to lake, form 
rapidn eo nameroue that we should be tempted to oall them innumerable 
did we not 0nd them dl oatalogued in the text and indiooted on the 
map by bare aorom the river, proportional in length to the he~ght  of the 
fall, and ohlee  proportional in size to the available home-power. Thie 
is certainly the moat novel and one of the moet uneful maps, &owing 
that the Finnish people are keenly aware of the importwoe of neuvrlieing 
their want of om1 by their abundanoe of water-power, and anticipating 
the general uee of eleotrioity in industrial work. 

The conoluding article8 and the lamt mope deal with the prehietorio 
remain0 of Finland and tbe earlieat m a p  of the oountry, publinhed by 
Olaue Magnus in 1539, and Andreee Burew in 1626. The whole givee 
euoh a pioture of the oonntry am to oompel the admiration of every 
d e r  for a people who have taken part so bravely in the battle of life 
in surroundings whioh are far from encouraging, and who huve so oars 
fully aecertained the nature of their country and the extent of its 
resources. There is here an edaooted European people of diligent habits 
and mainly agricultural in oalling, etruggling auooeeefully with a poor 
.oil and an adverae climata Suoh a people, of eound phgeiclue and ~ 
morally euperior, would be an aoquieition to any oountry, and if ciroum- 
atencea should oompel them to emigrate in large numbere to the 
congenial climate and more fertile lande of Weetern Canada, i t  will b 
a fortunate ciroumetanoe for the Dominion and for the Britieh Empire. 

No ecenery in different countriea has ever struck me aa more aimilu 
than that of South-Eastern Finland and South-Weetern Ontario. The 
rook-bound lakee and open foreet of birch and pine, the moeey gledee 
amongst the trees, and even the log-houses have a similarity, whioh 
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should greatly soften the breaking of old ties and the transition from the 
lend of the Kalevala to that of the poem whom metre i t  inspired- 
" Hi(Lwath8." 

MRS. BISHOP'S TRAVELS IN CHINA.. 
MB9. BISHOP'S latest volume, deaoribing her adventuroue journey through 
Central China in 1896-97, is undoubtedly one of the most important 
~ontrihntions to Engliah literature on that country which have appeared 
within recent yeare. Regarded merely as a book of travel, i t  ie fully 
entitled to rank with such well-known worka aa the late Captain 
G i e  &River of Golden Sand,' while the authoreee'r high deeoriptive 
powers and determination to obtain an insight into the 
inner life of the people with whom she comes in oontaot, render the 
work particularly valuable for the light it throws both on the country 
and ita inhabitants. 

As fi. Biehop hae already preeented the Society with an outline 
of the events of her journey, i t  ie unneceseary to reoapitulate them 
here. A brief word, however, must be devoted to her dewriptione 
of scenery and other eubjeota more etriotly connected with the geography 
of the country. Of theee her amount of her voyage in a native h o w -  
boat up the Pang-tae gorgee ie perhaps the most rrtriking, and, in spite 
of the many descriptions whioh have previody appeared, bringe home 
in an unusnally vivid manner the characteristics of this part of the 
great river. Hardly lees useful is her detailed acoount of her journey 
through Central Se-ohuan, which has not been so carefully deaoribed 
by any previoae traveller. The agricultural and induetrial reaourcee 
of thie important region are fully dealt with. Of speoial intereat, too, 
is the acoount of the mountainone region of North-Western Se-ohuan, 
with its aboriginal inhabitante the Miawtze, where Mrs. Bishop was, at  
her furthest point, breaking ground never before vieited by Europeane. 

Deeoribing a day'e journey on the threshold of the Miao-tze country, 
h e  writes, "1 cannot attempt to convey to the reader any idea of the 
gloriea and eurprieee of that long day's journey. I t  waa a perfeot 
extravagance of p n d e ~  of form and beauty of oolouring, and the sky 
approached that of Central Asia in the brillianoy of its bright pure blue. 
Every outline was sharp, but the gorges were f3.M with a deep blue or 
purple atmoephere. . . . Peaks and precipioes are piled on eaoh other, 
and through the rare openings there were gleamings far away of sunlit 
~ B B  of unsullied enow." ~i few only of the many inetrnctive studiee 
of Chinese life and charaoter can be touched upon. They deal with 
mob wbjecte as the New Year festivities and the ceremoniee and dutiee 

'The Yangbe-Valley and Beyond.' By Mra J. F. Bishop. London: Murray. 
1999. 
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oonnected with them : Chinese charitiee and educational m e t h d  ; the 
syatem of government and the failings and virtues of the  mandarim; 
a i d  many other questione of irnportanoe for the  future of t h e  empire. 
For the  Chinese moba-at whom hande her life was on two o o c a a i o ~ ~ ~  in 
aotual danger-Mrs. Bishop hee naturally no good word to say ; but ah0 
found muoh to like in the  dwellera in  the  country dietriots, who are 
generally quiet and harmleae. She is far from eharing the  viewe of 
those who regard the  empire i n  a hopeless etate of decay, and,-while 
aoknowledging the  evils of the system of government, points out  v a r i o ~  
counterbalancing featnrea whioh tend to t he  stability of t h e  oountry. 
The "open door " polioy, as opposed to the political encroachments of 
European natione, finds i n  her a vigorous champion. We have said 
nothing of the  many hardahips enoountered during the  journey, but 
thoughthe  writer does not d w k l  on these, she saye enough to make 
wonder a t  the epirit and hardihood whioh enabled her to peraevew in 
epite of all obataoles, and carry through her undertaking to eo eucoeeefu~ 
a termination. 

NARRATIVE OF A JOURNEY TO THE LAKES RAKASTAL 
AND MANASAROWAR, IN WESTERN TIBET, UNDER- 
TAKEN IN SEPTEMBER, 1848.. 

By Lieut.-General Sir RIOHARD STRAOHEY, E.E., G.O.S.I., F.R.B. 
August 8-16.-Accompanied by my friend. Mr. J. E. Wintarbottom, I left hlmo1-8 
on August 8, 1848, with the intention of going vici Milam, as far aa the Satlaj river 
in Tibet, and if possible on to the lakes. The first part of the journey presented 
little that was remarkable, and it wan hot and rainy. Our route lay, for about 50 
miles, over the outer Himalayan ranges, at elevations between 3000 and 7000 feet, 
to the valley of the Oori river, at the head of which Milam ia situated. Into thin 
valley we descended from the Kalamundi paw, over a ridge rising to over 9000 feet, 
at the foot of whioh lie8 the olustar of villages of which Jalat in the centre and 
moat important. These form the wintar reaidenow of the inhabitante of Juhar, 
the name given to the highast portion of the valley of the Qori, that of the lower 
part, in which Jalat is situated, being Munshari. , 

The direct road to Milam lies up the bed of the h i ,  but i t  p s e s  through a 
gorge between lofty and precipitous mountaine, and at thin sePeon was impmaticable, 
M bridgeq which are eaoh winter destroyed by avalanches, had not yet bsen 
repaired. Earlier in the year, when the migration of the people of the high& 
valleys oommencen from their wintar on the ou&-ranges, the Low 
which is accumulated by them avalanches itself nffords the merrns of orossing the 
river. At the time of our visit the snow had melted, and the Qori wee unfordable; 
we therefore had to take a more circuitow route by the Ralam valley, which joins 
that of the Oori a little above Jalat. 

Auguat 21.-Droesing the Glori, we aoon got into dense fonrst, whioh becune 
oontinuous until we left it in -ding the Ralam valley, at en eleration of about 
11,000 feet, beyond whioh arboreous vegetation ceaeee, Ad the alpine herbeoeons 

As this narrative hm not before been published, the information it 0011tdns has 
beon aondderud by the Cou~ioil of sdcient value to be placed on permanat remrd.- 
En. a. J. Map. p. 204. 
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zone is entered, which by i b  wonderful luxurianm cbwctches  the southern 
0anh of the mowy rangee at them elevetions. In the six days occupied by our 
journey from Jalat to Milam, upwards of 250 apecien of flowering plants were d e d  
to our mllectiona 

August 23.-Rab, 12,000 feet, is a wretohed-lookiig village with flat-roofed 
mud and stone housee, which cut no figore when compared with the far smarter 
rlated aboden of the more o i v i l i i  inhabitante of J u k .  The people are poor 
and uncouth, approximating in their habits to the mmi-'l'ibetan population of the 
contiguous valley of %ma, which is so dificult of eooeee that I wee told that no 
European had entared it ainoe the surveyom in 1817. Ralam is mid to be famous 
for i b  tqmip, but I h d  no means of testing this. 

August 24.-From Ralam our ronte lay over the Beji-kang pase, 16,400 feat. 

Bed of the Qorl. 4000 feat. 

VLLLAOE or JUT, 6400 .~lrr. 

The anoent was w y ,  and the vegetation abundant and varied, and no fewer then 
thirteen apeden of serifrage were oolleoted between Ralam and the top of the pees. 
From the summit we looked down into the head of the (3014 valley, d n g  right up 
it to the extremity of the great glacier from which that river riaes. For a few 
minotan the peak8 of Nanda-devi, 25,700 feet, and Nanda-kot, 22,600 feet, distant 
about 16  miles to the went, were visible, but they were soon covered by the clouds 
that oonstsntly hung about the higher pointa of the snowy mountains during the 
rainy months. The mntmt  between the view on the two sides of the p w  WM 

moet striking. To the north the M i m  valley looked bright, cheerful, and dry, 
chiefly in runahine, though e few detached cloude threw pataben of shadow here 
and there on the bare brown hillsidea; while to the south the Ralam valley wan 
d e d y  iilled with miat, which rolled up just over the crest of the pees, but soon 
dinsolved on the dry north feae. 

Augwt $6.-1n the morning, which acre wet and cloudy, the temperatun, of the 
air wae not below 38O.6, but next day, after a olear night, it  fell to 32O, and a 
thezmometer exposed to the sky on loom mtbn  fell to 23O.2. l'he maximum 
afternoon temperature wan 61°, with the sun shining and the sky tolerably clear. 
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August 26.-The descent from the ~MIJ lay over the facea of the beds of the 
echiete, which dipped steeply to the north-north-at, the npt i l td  southern ends of 
which we had o r 4  during our ascent. The surface was well clothed with the 
plants common to alpine pastures, such ss Potentilla, hnunonlus, Primnla, Poly- 
gonum, etc., but a!Torded few new species. With the exception of a dwarf willow 
(Uiz Lindleyom), which was found at  14,000 feet, the firat woody plant met with 
wan the birch, Betda utilis ( B h j p t r a ) ,  which appeared a t  abont 13,500 feet. 

The change from the foreat-clad mountains and lnxuriant vegetation, with the  
soaking wet and clouds of the outer ranges through which we had oome, to the dry 
and relatively sunny climate of the bare valley of Jnhar wee very striking, and 
moet acceptable to all of us, and not less so to our herbarium, which, in the con- 
stant rein of the la& few days, was not improving. 

Augwt 27.-We reached M i m ,  11,400 feet, on A n g ~ t  27, and it a t  once 
became apparent that we had been loug enongh exposed to the viciesitudea of wet 
and heat, for almost every one of oar servants had been atteohed by intamit tent  
fever, some of them rather severely. We fortunately did not sder .  

The higheat inhabited part of the valley of the Qori, lying between 10,000 and 
12,000 feet above the eea-level, ia called Juhar. I t  is abont 10 miles in length, 
with a bottom breadth of 1 or 2 miles, beyond which the mountains rim steeply, 
but not very abruptly in their lower portions. The summits of these mountah ,  
for the moet part, enter the region of perpetual mow, and moat of the larger side 
ravines are ompied by glaciera The vegetation is generelly scanty, and, with 
the exception of a few atunkd birch, a juniper or two, Juniperus commsnis and 
mamopoda, near Milam, and a amall cluster of Pinus d s a  near T o 4  there are, 
1 think, no trees whatever in this p r t  of the valley. The s h r u b  also are diminu- 
tive and oonfined to a few epeciea, the herbage, where not under the influence of 
a stream of water, being equally acanty. The flora, however, though poor, ie 
interesting, as containing a very distinct proportion of Tibetan elementq no 
repnxwntativea of which spread into the Qori valley below Juhar. Of these may 
be mentioned Camganapygnrso (versicdor). the commonest of the bushes of the 
Tibetan uplanda, called in Tibetan " trama," but corrupted by the Bhotiyas into 
"dama" I t  is a thorny and usually a stunted shrub, which may be compared to 
onr English furze. Other Tibetan forms are Clamatis orientalis, Hipp9phoii rham- 
noidcs, and s p i e s  of Potadilk, Lonicsra, and Pedicdaris. 

In the upper part of thii valley we come upon the base of the greet foaailiferous 
series of rocka that constitute the mountaine forming +he rangee on which are 
aituted the principal paseea into Tibet. To this line of elevation I have applied 
the general daeignation of the Indicrn waturahed of the great Tibetc-IIimrlapan 
tableland. The occurrence of well-defined seriae of foseiliferoun strata, f i t  
eetabliihed by my observatione during this journey, and thoee made i n  the 
following gear in the neighbouring valley of Niti, ia of special importance, M i t  
euppliw an unqneetionable basis on which speculation as to the geologid history 
of thir vast mountain region may now be founded. 

The most important village in Juhar ie MiZam; the next ia Martdi, and, re a 
natural oonaequence, there is a feud between them. The men of Milam are, how- 
ever, generally recognized to be the moet enlightened and most enterprieing of the 
Juharia, La people of Juhar, and much euperior to any other branch of the U f -  
bred race% commonly spoken of ae Bhtiyas, found along this part of the frontier 
between India and Tibet. 

Milam, though large for Juhar, is in reality but a small villaga The hou- 
an, usually built of stone, often whitewashed, two-storied, and roofed with dates. 
The inhabitants are almoet wholly tradere, agrioultnre being of quite ~~00duy 
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hportanw with them. The orop, such an they are able to raise, are wheat, the 
beud l e~  barley of l'ibet, and two species of bnckwheat, Fagopyrum eaculanhrm, 
Ogd, and F. tatat.icum, Phaphar ; beaiden mustcud and turnip. The year of our 
ridt the wheat and bsrley were very poor, hardly more than 15 inches in height, 
owing to an unfavonrable maeon, with leas rain than unual. 

The trade with Tibet in camed on almost exalusively by the Bhotiyaa 
diiiated along the higher valleys of the Himalaya, the Tibetans taking little 
prt in the wrying bluineaa on the m t h  aide of the passea The chief articlea 
dalt with am d t  and boru  from the Tibetan dde, which are exchanged for 
grab from the Indian aide, miscellaneous merchandii being taken to Oartok, a 
mart beyond the Satlaj. The inhabitants of the pnrta of Tibet contiguous to 
Kumaon and Qarhwal4nd the rame may be d d  of those bordering on Nepal--anr 
rlmost wholly dependent on foreign suppliea of p i n  for their mstenanoe, their 

. PEAK OF N A N D A  D E V I ,  ' 

Ae eaen from the eouth. throueh a teleeoope, at a dimtance of JOmilea. 
Elevation S693 feet 

o m  conntry being almost incapable of producing it. The population, however, in 
UJ scanty that the quantity they require in small, and their poverty ir such M to 
rlford them little means of supporting an import trade in miaoellaneous goods 
of any considerable value. The material difficultiee of transit over the mowy 
mountaim might lleem likely to be nearly fatal to the development of the t n 5 c  
Mied on, an it ia mainly on the backs of goats and sheep, which can only carry 
hb of 20 or 80 lbe. weight each. I t  ha8 been estimated that the trade of 
h amounts in value to npwarda of 60,000 or 70,000 rupees, each way, 
during t he  season. Fortunately, there in perfect free trade on our aide, though the 
Tibetan authorities eract a duty on all imports. 

A crow-breed of horned cattle, called jhoby peculiar to the bordem of Tibet, 
in dm employed in this carrying trade, though leee extensively then goate and 
rheep, the multiplication of which animals is favoured by the small number 
of h t e  of prey, euch M abound on the outer ranges of the Himalayas. The 
jhobu La used for the heavier and more bulky marchandbe, an well an for 
riding by the more wealthy Bhotiyaa Thii breed, which is called jhobu by the 
Bhotiyn~, and &o by the Tibetans, is a cross between the Indian bull and the 
Tibetan or yak cow. The beet are said to be rairod in the neighbouring valley of 
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N i t i  It is more traotable and lese uncouth in ita appearance than the shaggy yak, 
which hPe much of the fierce look of the bison. The yak is incapble of supporting 
a hot climate, to which the jhobu is better euited, being from its Indian blood lean 
impatient of heat, and hence more fitted for the Bbotiya trade, which at timeg 

involves journeys into the warmer valleys of the HimaIaya. 
A good 37robu is valued at  from twenty to thirty rupees, while a yak, called by 

the Tibetans danwr, oosts only seven to twelve rupees. The other c m m - b d ,  
between the clranwr bull and the Indian cow, is said to be far lees valaable than 
the jhobu. Theae male racea are naid to be sterile i n k  86, but to heed with the 
pure #to& of either speoies. 

The l a d  of a jhobu is about 120 lba, or equal to that of three men, a d  
the ordinary distanoe they can travel in a day is about 10 or 12 milea. The ooat 
of a goat or aheep varies from one to two rupees, and they are seldom driven more 
than 6 or 6 milea a day. 

The B h o t i p  of Juhar are smart and intelligent men, deaently educated, all 
things considered, and even have some knowledge of Hindi literature, such as it ia 
They are commonly short and stout, and some of them rleaidedly obese. Their 
drew m s i s t a  of a long o a t ,  called baku, the skirts reaching below the knee, of 
white or grey woollen cloth, with loose trousers to match. They are cheerful and 
well-mannered. Theft is unknown among them, and their chief vice ie drunken- 
ness, to which they are somewhat addicted. 

We employed the intervd required alter our arrival a t  Milam for the neceMPry 
preparations for our journey into Tibet, in making an excursion up the p r  
glacier which fills the head of the Qori valley, and from which that river bee, 
with the object, amongst others, of measuring its motion. The glacier terminates 
about a mile and a half above the village of Milam. a t  a height of about 11,690 feet 
above the sea. I t s  main trunk extends nearly 10 miles up the valley, which there 
ends abruptly in a ridge, on which ia a cluster of snowy peaks, the altitudes of 
which are from 22,500 to 23,600 feet. Six tributary glaciers of smaller dimensions 
occupy as many ravines or valleys on the west, on which side the mountains am 
extremely lofty, oulminsting in the great peak of Nanda-devi, before referred to. 
Three amaller glaciera deacend from the somewhat lower ridge to the eaat of the 
central valley. The ice from two or three of these tributariee does not, l~owever, 
now join the main glacier, though it appears to have done so formerly from all 
of them. 

The line that I selected on which to fix marks for the measurement of the 
motion of ice was 7 milee from the lower extremity of the glacier, which was hem 
about 4000 feet across. The elevation of the surface of the icb was about 14,600 
feet, and the highest part of the main stream of the glacier row in a great dome of 
clear ice immediately above, reaching probably to a height of 15,000 or 16,000 fwt. 
Beyond this the glacier bifurcated to the right and left, and the brencht~ were lost 
sight of behind projecting angles of rock. 

The most remarkable feature of this glacier was the immenee qaantity of & h i s  
with which ita lower part wan covered, so that for the last 5 miles no clear ice at 
all could be m n ,  the entire surface being concealed by a confuaed mses of rocbs 
and ddbris, with many large pooh of water scattered over it. The indications than 
afforded of a great shrinkage of a glacier of former far greater proportions are every- 
where c o n h e d .  The lateral moraines show this in a striking manner. I n  many 
place8 several parallel lines are to be seen one within the other, left stranded on 
the valley floor, as the main body of the glacier has shrunk and subsided. The 
enormoue accumulation of dibrie that has taken place a t  the extremity of the 
glacier ontirely covers and conceals the ice, so that the terminal face, instead of 



UNASAROWAR, IN WESTERN TIBET, UNDERTAKEN IN SBPTEMBEB,~lBOI. 155 

being convex, an in usual, is concave, the ioe on the &nkr being protectad by the 
d i h  piled over them, while the centre ie being co~ tan t ly  eroded by the river 
which rashes, a giant at its birth, from the terminal cave that appeers in the con- 
cavity formed by the projecting fhke. 

These tQm of the gradual diminution of thin glwier are confirmed by the 
tsetimony of the people of Milam, who point out a m k  up to whioh the ioe formerly 
extended, but is now mveral hundred yrrds below ita termination. But a still 
greater and more ancient extsnsion ie ahown by an old moraine that is to be seen 
to the mat of. the village, which reaches for about a mile below it, or altogether 
not lees then 24 milea from the preaent end. The evidenoe of any extension of 
thie glacier farther down the valloy ia wanting, though them is probably another 
anoiept moraine Wing up the mouth of the m i n e  at which the village of 
Martoli in situated. This mound rhea to about 500 or 600 feet above the p-t 
level of the river, but whether i t  has been caused by a former extension of the 

great Ghri glacii, or by the glaoier which exbb  higher up the ravine, or is an 
accumulation formed by running water, is mmewhat unoertain. S d  acoumula- 
tions at  the ends of lateral ravines are to be seen in all mountain valleys under 
lrimilu chnmrtaneea, and villaga are commonly plaaed upon them, sa, from their 
conatituenta, they afford a rurface mom a p b l e  of tillage then is usually to be 
i d  elmwhere. 

Our route up the great glrrcier followed a trsch along i b  east flank l d m g  to 
gazing-grounds used. by the people of U m .  The vegetation was scanty, but 
interesting. Among the shrubs last seen were two roees, R. mdca and R. Webbicma, 
white and red. One of the m a t  aonspicuone of the flowere wan an AIIardh, a 
genu of Himalayan and Central h i a n  Compositce, with a beautiful m y  ray. On 
mme of the moraines we crowed 1 found Lower Bilurian fossil remains, among 
which wan a trilobite, the first, ne I believe, ever met with and recognized as suoh 
by any traveller in  the^ mountains. The rochs further down the valley were 
de ly  metamorphic echieta, the foesiliferoue beds all lying to the north-wtward, 
higher up the mountain face, from which the foesile, among which were remains 
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of bmchiopcds an well as trilobites, had been brought down by glacias and 

In several p l a m  small s t r ( ~ ~ m a  of water running down the mountain-aides out 
qnite through the lateral moraines, ocoaeionslly keeping open d e e p r e c a d  spaces 
in the ice several hundred feet in breadth. At the meeting of one of the side 
glaciers with the main ice-stream, the veined structure was very distinctly wsn in 
both, the bands curving upwards towards the line of jnnction where they were 
&y vertical, the beds of apparent stratification being in planes perpendicular to 
the lines of pressure, quite in accordance with the accepted views of the method of 
the tormetion of glacier ioe-structure by the combined result of the preswre and 
motion of the ice-particles. 

While on the-glacier, we witnessed the fill of a magnificent avalanche h m  
among the great snowy peaks a t  its head. Ite appronch was notified by a loud 
mu,  like that of distant heavy artillery ; then what appeared to be a pure milk- 
white torrent poured down a ravine, followed by a vast white cloud of mow, having 
the appearance of a great column of steam, qr of smoke after an explosion of gun- 
powder, thrown up 100 or 200 feet or more into the air when the avalanche reached 
the surface of the glacier. 

In order to ascertain the rate of movement of the glacier, I revisited the marks 
that had been set up on August 29, on my return from Tibet on September 30. 
The readtr were as follows :- 

These -tee do not diier in an important degree from thoee commonly observed in 
the nnmmer monthe on glacier8 in the Alps, which lie between 9 and 27 inches 
in 24 houra. 

The motion of a smaller glacier, that of the Pindar, on the outer face of the 
H i i l a y a ,  obwrved by me in the month of May, was found to be 94 inches for 
the 24 hour8 at  the centre of the clear ice; and for the whole period between 
May 21 and October 15, when it was revisited, the motion was 984 feet, giving an 
average rate of just 8 inches in the 24 hours. The surface of the ice where the 
measurements were made in this case wae a t  an elevation of 13,000 feet, and 
the extremity of the glacier was a t  11,900 feet. 

On the Milam glacier we found, lying in considerable numbers, the nununs 
of locusts, which had been preserved from decomposition by the cold for a period of 

1 it. in. 
Bhtion 1. At 9900 feet from oliff on east ... I 33 0 
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two or three years, so far as I oould learn, the l i t  flight of locusts having-murred 
a t  about that time. Such flighta penetrating into the very heart of the snowy 
mountains are not uncommon, the insecta being, no doubt, facilitated in their 
journey by the periodical winds which so regularly blow from the plains of India 

in 
12.4 
13.0 
14.7 
16.8 

up the valleys during the day hours, from h u t  10 a.m. to sunset. 
On August 29, a t  our encampment 6 or 7 miles above Milam, me caught a b.t 

flying about a t  dusk. I t  seemed rather a curious locality in which to find such a 
creature. Here, a t  an elevation of 13,700 feet, the thermometer rose to 57" at  
about the hottest time of the day, and the temperature of the earth about 3 feet 
below tho surface was 48'. There was no trace of snow on the ground or 
neighbonring rocks, and the vegetation was abundant. At  Milam at 6 p.m. on 
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October 2, a t  11,600 feet, the temperature of the earth 1 foot below was 69O 6, and 
at 3 feet below the surface, 669 The maximum temperature during the day was 
a little below 60°. 

The terminal moraines of the glacier extend to the junction of a side stream, 
the Gtonkg with the Chris and have forced the Ctonka up against the face of the 
mountain, into which that stream haa now cut iteelf a bed in the solid rook. The 
gradnal depression and erosion of the Gori river h~ cut away a eeriee of terracm 
out of the uncomlidated mase of the moraine, on the highest of which the villege 
of M i  ia situated. The lower terraces are cultivated, and the soil k in all 
reapeole identical with that laid out by the river that now flows below them. 

PLANTS r0u.m AT AXD NEAR MILAM, 11,000 TO 13,000 FEET. 

Clematie orientslii. Pyrw aucuparia. 
Thalictnun platycarprun. Cotoneaster microph ylln. 
Rnnunculubep. Saxifraga flagellarie. 

*Aconitum Xapellus. ,, Stracheyi. 
,, heterophyllum. *Rib@ groseulsris. 

Berberie vulgarin. ,, glnciale. 
h b a  laeiophylla Sedum aaiaticum. 
Siiymbrium himalaicurn. ,, trullipetalum. 

*Brasaica campestria. ,, EweTBII. 
Lepidium capihtum. Epilobium latifolium. 

*Siene i n h t a  ,, mseum. 
Stellaria decumbens. ,, origanifolium. 
Arenaria serpylliiolia Pituranthoa nuda 

,, holosteoidee. Swili trilobum. 
Impatiene Thomeani. Pleuroepermum Candollei. 
Thermopek barbata. 99 stellatum. 
Csragarr crassicaulie. Eeraoleum Brunonis. 
Guldenstaedtia hirnalaica Lonicera glauca. 
Aatragalus himahyenais. 9 ,  obovata 

,, multiceps. ,, alpigena 
Cicer songaricum. Qalium triflorum. 

*Potentilla frutiwm. Nardortachys Jatamansi. 
,, ambigus. 'Erigeron alpinus. 
,, bifurco. Anaphalis Royleana. 

Roan W e h b i i a  Allardia tomentosa. 
I ,  ~W~DB& Tanacetum tibeticum. 

Artamisin scoparia. Axyris amamthoidea. 
,, biennis. Pol ygonum islandicum. 
,, aacrorurn. * ,, aviculara 

Cousinea Thomeon. , tubuloeum. 
Crepie glauca ,, glaoiale. 
h t u c a  rapunouloidee. ,, polyetachgum. 
Campanula caehmiriana. Rheum Webhianurn. 

n arktata Hippophae rhemnoides. 
Androma Chamaij~rne. Parietaria deb i i i  
Qentiana cachemerica Ephedra vulgaris. 
Pleurogyne carinthiaca. 'Juniperne commanis. 
Polemonium ccerulinm. ,, pseudo-eabina. 
Eritrichinm strictum. ,, macropoda. 

*Verbascum Thapsus. Allium victurialia 
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Scrophularia lucida. 
Veronica ciliata. 

biloba. 
~ e d i h r i a  mdant tm.  

tubiflorn 
Orobanche epithymum. 
Elsholtzia eriostachn. 

'Origrrnum vulgare- 
Nepeta spicata 

,, discolor. 
scutellaria pmtrata 

Deyeuxia scabreeaena 
Avena mnea 
Dmthonia cachemyria- 
Bromns tsctorum. 
Agropyron longe9listatum. 

,, aemioo8tatum. 
Elymne ribiricus. 

N.B-An .eteriRk prefixed in this list, and in subeequent parta of this journal, 
implies that the speoies ie .Iso British. 

Ssptsmber %, 1 W .  Milom to Shebng, 6 miles. -All preparetione b e i  
oampleted, we left Y i m  thin day. Our retinue conairted of airteen Bhotiyas, 
taken two or three from egch village in the valley, so that the pains or 
profib of the expedition might be fairly dirtributed. The nominal head of 
the party was one M u ,  a relation of the principal native official in Juhar, 
stout and short, but young and active, not very wise, yet intelligent enough, 
reputed to be a good sportnman, and having no objection to a glass of grog. 
He wm provided with a jhobu of hiu o m ,  bnt wm the only one excepting 
ouraelvoo who habitually rode. Next to him in importance wee Boru, the 
P+ or headman of Tda, a village nerv Mlam; he was oldish, thin, and 
U e r  than the ordinary run of his oountrymen. He wan a shrewd fellow, and had 
been over 8 good deal of Eunda (La oonntry of the Horn), as the part of Tibet 
bwdsring on the I n d m  watemhed is oommonly called by the Hindu inhabitanb 
of thii p r t  of the Himalayr Born naturally beume our guide, and on him 
would d d v e  the duty of answering any questions put by over-inquisitive Tibe- 
who oune in our way. In doing thin, as he could not have given a aatinhctory 
account of us if the truth had been strictly attended to, he never failel to draw 
freely on his im@nation, and with mmt aucceenful resnlta To the reat of our 
people worn allotted the miscellaneous functions of loading and driving the cattle, 
pitahing the tents, getting tirewood and water, cooking our dinners, and perform- 
ing other domootic cervioes. 

We were viotualled for a month, as no provisio~ ners-to be got aRer we had 
once antere3 Tibet. We carried two small tents, 8 or 10 feet in length, one 
for our own use, the other for the B h o t i p  ; and if it  be asked how our sixteen men 
aould get into one such tent, it must be explained tlut there is an uistocracy even 
in the heart of these enowy mountnine, who appropriate such cornforb of life aa 
am to be h d  to themmlres, and that the underlings wure sxpected to live wholly 
in the open air, day and night, which they did withont any appuent inconvenienoe, 
baing u, rough and hardy M m y  of the taanty jhobus that curied our baggage. 

The jealous policy of the Chino-Tibetan Oopernment rig~roualy exclndea all 
s t m n p  from ib territorieq and i t  is only by adopting some disgabe and avoiding 
any cwtaot with the people, or, in some ram uses, by boldly d&ng in apib 
of the prohibitions of the authoritice, that it is possible to penetrate to any d i s w  
into the inhabited p r t a  of Tibet. On the present ocasion we adopted the quietsr 
plan, and nrade such mditlortions of our costume as muld enable ne, without attract- 
ing speaial notice, to hurry p a t  any Tibetans we met unexpeotedly, and with whom 
ao might be f o n d  into ~unximity; for as d t tp the r  ere up the idcr of bdng 
nhlo ta p u n  o u ~ l r s s  dT as authorirnt travellers if wa wem distinotly seen. Hats 
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were abandoned, their  place^ being supplied by felt skull-caps, such se are worn 
by people of the country, while over our ordinary clothes we put on the Bhotiya 
Wu, a garment of the cut of a Mmg-gown,  which anawered snffidently well the 
pUrpoSe of 8 gr(UhO8t. 

Our ecientifio equipment oonsisted of a few bundles of paper for drying plante ; 
r wall theodolite, seimuth compaes, and reflecting circle ; a short barometer, which 
I had myeelf prepared for the purpose, suited for the grest elevations at  which we 
were about to travel, with a spare tube in oase of wideate  ; and thermometers, with 
apparatus for observing the boiling-point of wrbr. The barometer wan camed by 
one of the men ; all the other things were packed on the jhobue' baoke, and travelled 
with perfect safety. 

We left Milam about noon. A token of the Tibetan affinities and sympthiea 
of the inhabitants etands a few hundred yarde from the village, by the aide of the 
path we followed, in the shape of one of the Budhitical building8 oommonly called 
Manepane. The struoture in this instance is a rudely built dry stone wall, 20 or 
30 feet long, 4 or 6 feet thiok, and as many high, with a reoese in one of the longer 
sides in  whioh are inserted three wooden oylindera revolving on vertical iron axles, 
w h i  a fourth is similarly fixed in one of the ends. These praying-cylindere, as they 
have been called, are without ornament or external inscription. It was not pmible 
to examine their interior, but such articles are commonly filled with rolls of paper 
covered with m r e d  textg or insoribed many hundred times over with the saored 
legend, fl Om mane padme hum," which eignifiee, "0 Lotus-barer, Hun I "  the 
mythical personage thus a d d r e d  being an important obaracter in Budhistic 
t i t d  

On the top of the wall are placed &be of stone, on whioh the name words 
are roughly caked. The devout peer-by, touching the cylinder& onuses them to 
revolve, and eaoh mystic mntence within them, as i t  in carried round, becomes 
endowed with the name efficaoy to the paseer as though it  had been spoken by him 
in admation. Hand-machines of a nimilar description, o h  richly carved in brasa 
or ailver, are used by pious individuals ; but some of the monastic eooietiea of Tibet 
employ for their more serious devotions a more ponderous liturgy, and call to their 
aid water-power and a praying-cylinder 6 feet high. 

Chming the old moraine before noticed, which in covered with barberry, goose- 
berry, and roee bushes, we descended and pPesed the stream, called on the old 
map Bcmkcc, by a wooden bridge. Qonka is really the name of the ground neer the 
bridge, though it  is applied to the bridge a h .  It means "below," and has been given 
to thin locality because it is below an old fort on the moraine. The river iteelf, an 
b often the cane in Kumaon and Qurhwal, has no special name. In  a state of 
aooiety such as here exists, geographical names, M Humboldt han well o k e d  
(' BRpeob of Nature 3, are only neceseary to distinguish plaoea which are likely to 
be confounded one with another. Thus we find that in thew mounteine--and 
thin holda good in many other parts of India-the great rivers are oalled by the 
inhabitante aimply Banga, Le. "the river," while distinctive names are hardly 
used or known except by strangere. So with respect to the mountain peaks and 
nngas, many have no other names than those of the Deotas, or local deitiea, who 
am euppoeed to reside on them. The pasaee, pasture-grounds, and regular halting- 
placee have definite names, and it  will often be found that one of these eupplies 
the deficiency, when a European traveller insists npon having a name given to him, 
for peak, ridge, or other looality, which in reality has no recognized name a t  all. 

The old fort is a m a l l  enclasure surrounded by a ruinous wall a foot or two 
hgh, regarding which stories are told of heroic defence8 by the ancient people of 
d l h  against lowland invasion. Regarding the origin of this ancient people of 
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Milam, tradition eays that an adventurer fnw D a b ,  the chief p l w  in Gugc, the 
neighbouring province of Tibet. wan led over the mountains by a mynterioua stng 
to the place which he called Mi-durn, or lams man, inasmuch an he wee lamed by 
his walk over the paesea There were stories alm of a dragon, a h d u F d  did in 
the myths of Tibetons, and of an old woman-a witch, I suppore--but it wee not 
olear what theee had to do with the foundation of Milom. It is curiaus that the 
Shea, a stag with great antlera, which entem into these historia, though now q& 
unknown in this part of the mountains, hee a real existence.. It in the Cnwr 
Walldii,  of which epecimsos have been latalyvgot from Tibet by Mr. Eodgron, aa 
well a8 from tbe north of Kaahmir by Captain Cunningham. Some of the nun- 
of the places on the road we were following are connected with them traditions: 
Sh-Zimg is the place when, " the stag got up ; " and Sam-gong, "happy heart," the 
spot the beauty of which captivated the trPllsnivean immigrant. [I have dnce 
been informed by Dr. W. E. Blanford that the greatest doubt attaohes to the 
existence of Hodgson's Cervua WaUicnii, though it  is poseible that the rt.g of 
Kmhmir may have been found in the Bhotiya valley8 of Kumaon.] 

My own taate, I confeeq differed from that of the Tibetan explorer. The valley 
of the Dung river, ae the stream along which our route led us may more properly 
be called, is nothing more than a mere ravine, down whioh rushes a roaring t o m t  
jammed in between mountah,  that riee from the very edge of the water either in 
shattered cliffs, or more frequently in great elope8 of l o w  dihk that extend 
upwards without a break for thousends of feet. The vegetation WM miaemhle, the 
heat of the sun and the glare from the bars surfaces were most dimapeable, and 
the whole aspect of nature wan wretched in the extreme. 

The road, which, however, hardly deeervea the name, in spite of an deatatlm 
of repairing it  that had been gone through in our honour, is a track, and that a 
bad one, keeping generally near the stream, mmetimes pretty level over a talus of 
dtbri8, now desoending to oross a side ravine, now ~ c s n d i n g  abruptly over eome 
prominent point of solid rock that jute out into the centre of the valley. The 
accumulat io~ of mud and stones heaped together by torrents, avalanches, and 
glaciere, over which the road goes, though compact and firm enough when dry, am 
quite otherwise when the snow is melting or alter any considerable fall of rain, and 
t h i  road then becomea diilicult and even dangerous. In theee heterogeneous awu- 
m n l a t i o ~  of loose material, curioua pinnacles or rough cones of various s i w  often 
detaoh themeelves from the general maes M it decays, capped with stonea whioh 
have afforded protection to the summit of the pile, while the materials around it 
have melted away under the action of rain or weather. Great fragments of rook 
of considerable dimensions are thus left perched high in the air on very slender 
wlumne of mud and stones, in positions which a t  first sight Beem strange enough. 
These pinnacles are frequently met with in other p l e a  on tbe borders of Tibet, 
where the conditions of soil and climate an, similar. I remember, rrlao, to have seen 
precieely the eame thing in some of the unconsolidated boulder strate of the 
Siwalik hill4 and the analogy with the ice-tables on glaciers is complete. 

Aa we incrwed our distance from Milam, the vegetation became more and 
more scanty, and we paeeed the last bushen worthy of the name (* J u n i p  cot+ 
munia) a mile or so before we reached Shelong, where we halted. An far as the 
paw of Unta-dhurn there is only one route from the valley of Juhar into l'ibet, 
though beyond that paw a choice is poaeible between two or three linea Con- 
sequently, on this portion of the route the frequent demands for firewood for 
travellere, and the attacks of sheep and goata for fodder, have nearly annihilated 
the vegetation, which, had i t  been left undisturbed, would have been &erably poor. 

Shelong ie a mere ledge a few hundred feet square on the valley-side, a t  an 
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elevation of 12,860 feet. I t  supports a show of vegetation and tries to be green, 
but tbe multitudes of sheep that pass over it, succeed in depriving it of any claim 
to such an epithet. The plants observed were Astl.ugalua strictun, an Artemisia, 
Scdum td l ipehlum, and Cotyledon weoides. Immediately above us rose a great 
talua of ddbrir issuing from a narrow rent in the cliffs behind, and spreading out 
into a broad-baaed cone below. These cones of d&ris are among the characteristics 
of thew regiom;  heir formation seems partly due to avalanches, and partly to 
torrents causel by melting snow, which take their place later in the seaeon, and 
they often terminate as this one did, in a snow-bed. Such nccumulations, when 
their ends are out away by the eroding action of streams a t  their baseq often ex- 
hibit an appearance of stratification, which may cause them to be mistaken for 
river-depoaite a t  great elevations above the existing waters, where, in fact, no such 
deposits bave ever been formed. The origin of this false stratification is readily 
understood: the fresh material which is brought down from above, ae it  rolls 
onward, spreads out and covers up, with some regularity, the older and inferior 
pute of the slope. 

A firet trial of a ride upon a jhobu, though highly satisfactory aa to the snre- 
footednem of the animal, gave but a sorry augury of the pleaeures of a long day's 
journey. We thought it  prudent on this journey to w e  the ordinary d d l e  of the 
country, an i t  waq important to avoid anything that would attract attention, and to 
those not accuetomed to them these saddlee are excessively uncomfortable. I have, 
however, subsequently used an ordinary Englinh naddle on a jhobu's back with 
perfect suocesie. The pace of the jhobn is very nlow, hardly more than 2 milen 
an hour at  best, and often much nearer a mile. They are usually quiet beasts, 
though sometimes impatient when being mounted or loaded. They are driven or 
led by a none-rope fixed in the cartilage between the nostrils in the ordinary Indian 
h h i o n  of dealing with homed cattle, but it  is hardly worth while to attempt to 
guide them, as they resolutely take their own way, and it  is soon found tbat they 
may be trusted implicitly. Like other animals, they are treated by their human 
mestere with a p&uliar language. Chu and Ryu are the words of exhortation 
most common, the latter being the more emphatic. Whistling is in these regions 
a n  invariable accessory to all driving, either of horned cattle or sheep, but with the 
latter animals the noise is incessant and accompanied by the mont outlandish 
guttural sounds, which i t  would be difficult to imitate with a civilized throat, and 
quite impoaaible to represent upon pper. 

A t  9 p.m., them.-air, 45" ; earth, 9 inches below the surface, 529 
Scptembm 3, Shelong to Topidhurrga, 13 miles.-At am., therm. 44'. To-day we 

wan, to croae the first great pass, and here, therefore, we left behind our ordinary 
servants, and assumed our complete Bhotiya costume. 

The road still follows up the same valley, with the Beme characteristics as 
yesterday, as far aa Dung, shortly before reaching whioh place we passed over the 
terminal moraines of a small glaoier, the ice of which was visible a few hundred 
feet above ns on the right. 

Dung, 13,570 feet above the sea, is the name of the halting-places on both sides 
of the river, near the junction of the stream from the Lasar glacier, and that from 
the ~hihl-ga1,'anothe.r glacier, up which our road lay. Attempts have been made to 
establish a route over the La-sar (La, " pass," sar, " new "), which will bs seen from 
the map to lead direct to Chirchun and Tibet generally ; but tbedifficultiee-glacier 
CreV8&WS, I think-are maid to have been found insurmountable, and the only road 
now used is that over Unta-dhura, which leads up the Shikal-gal. The river a t  
Dttng is cronsed by a solid causeway, built on eomelarge massee of rock which have 
fallen from the cliffs above or have been brought down by the glacier, and which 
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now form a sort of natural bridge. There are a great number of these fTagmenb of 
rock near thin spot: the majority lie on the right hank of the river, from which 
they have fallen, but many are found also on the left bank Good shelter is to be 
had on the left bank under some of theee rocke, which form spaciour cavea, or, as I 
they are here called, dyar.  These maaees of rock are composed of an impure con- 
cretionary limestone, which here forms the upper metuber of the Lower Siiurian 
seriee, and I have eeen rocks which no doubt form a oontinuation of tho eame beds 
an far nearly an the Nili paw. 

The present extremity of the Shikudgal is about a quarter of a mile from Dung, 
but there are evident marks of the glacier having formerly extended to that place. 
The faca of the ice a t  its lower end forms a great precipice, the lateral portions pro- 
jeot in~ beyond the centre, so as to give i t  a general conoave outline, like the Got+ 
glacier. The conchoidal structure is finely exhibitel. Keeping to the oonthern side of 
the lateral valley we had entered on passing Dung, we at  once aeoendedand d 
the glacier. This wan done with remarkable ease, the ice being very little c r e v d ,  
nnd its wholo surface being entirely covered with broken and dieintegrated stones. 
A tedious and disagreeable aeoent along the north moraine, over rh.rp angular 
fragments of Silurian limestoner, and the quart~itea that cap them, brought us to a , 

flat-topped knoll of firm ground called Bomptas, a t  an elevation of about 14,500 
feet, on which we found a few new plants, Arenario ghndulifara, Erigeron dpinum, 
and Lloydiu nerotina. Here we left the Shikal-gal, and, croteing over a low ridge, 
oame upon another smaller glacier oalled the Shetu-gal, which ends before i t  can effect 
H junction with the Shikol-gal, intowhich, therefore, i t  pure,  not ice, but only a d l  
ntream of muddy water. Bomprc~, having a little vegetation, ie aometimee made 
rr halting-place for parties travelling with sheep. Among the lnet plants which 
straggled up to this spot, we found Cura; Lchmanni, Sauratrur eorocepbla, 
Arenariaglandulifem, and a larkspur, Delphinium Brunmianum. The latter, which 
bas a strong smell of musk, h one of the flowers to the pieonow effecte of which 
the hill people attribute tho distress cawed by the rarefaction of the air a t  p t  
alti tuden. 

I may here remark that my own experience leads me to the conclusion that the 
pains and aches of which travellere complain a t  great heights, are almoet entirely 
to be placed to the account of the bd i ly  exertions they usnally makein their ascent 
in the rarefied atmoephere. I have always found that so long as I remained a t  mt, 
[ felt no real inconvenience whatever at  any height that I ever rezhed, up to about 
18,400 feet. A very moderate amount of exertion, however, a t  the gnreter elevations, 
1s sufficient to bring on violent headache and painful shortnew of breath. Above 
13,000 or 14,000 feet even, when remaining quite ntill, I have frequently found 
myself drawing a long breath, hardly different from sighing, the lungs, I suppose, 
demid ing  more air than they could get with their ordinary degree of action. 
Below 11,000 or 12,000 feet, I am not c~n,nscious of ever having noticed anything 
abnormal in my respirntion. During this aecent, by sitting quietly on our jhobua 
we escaped all inconvenience, though the difficulty of breathing was felt the moment 
we attempted to exert oureelvea by walking up any part of the mountain. The 
beasts got on wonderfully well, though evidently not by any means insensible 
to the rarefaction of theair. I t  is, I presume, from the groans which the yak utter8 
in working its way uphill under such ciroumstancee, that it  has received its 
specific name of grunniens ; and the jhobu, a hybrid between the yak and Indian 
mw, inherits this peculiarity. 

The morning had been cloudy from the beginning, but before we had got half 
11p the ascent we were in a dense mist, which almost wholly prevented our seeing 
where we were going, excepting that we had an occasional glimpse of the glaciem 
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with which we were at timea surrounded. We were, however, more fortunate on 
our retnrn journey, when we eaw everything moet eatisfactorily, otherwisa it would 
have been difficult for me to have mid much of this day's journey. 

The Shela-gal, or White glacier, is no donbt so &led from its general clean 
appearance. I t  forms a wide baah-ehaped expanee fed by severel small tributaries. 
The mountains rise from it in precipica, the strata being violently shattered and 
w n b r t d  Along its muth-east feoe the dip is nearly vertioal, but otherwise on 
the whole northerly. The sou th+a~ t  moraine of this glaoier is of black &tea, I 
think probably Jurassic, and the strata from which i t  ie derived are perhaps con- 
necbd with the Juraseic beds that crown the La-kltur, a paas a few miles to the 
east of Unla-dhura. The north-wat moraine, however, and the ridge beyond it on 
which is the paas of Unbdnunr, nre probably Paleeozoic, the moraine being chiefly 
composed of a pale quartzite which cap the Palaeomic beds of this part of the 
H i i a y a  The ridge of Unta-dhura is, I think, of the impure limestones already 
notioed a t  Dung, which occur under these qnartzitee. On these points, however, 
there may be some donbt. 

Having croased this glaoier, we reached the foot of the final asoent of about 
ZOO0 feet which ends in Unfa-dnvra. This ia very steep at bottom, and ia covered 
with loose fragments of black daty limestone, without the least appearance of 
vegetation on any part of it. There wae no snow whatever on the ground on 
thia ancent, nor on the summit of the pass, the immediate approach to which is 
tolerably easy for eome distance. 

We reached the top at about 4 p.m., the weather having got gradually worse 
ss the day advanced and as we aecended, till the afternoon cloaed with a decided 
fall of sleet and rain, which, though not in any great quantity, was painful in the 
extreme, owing to the violence of the southerly wind. This wan so high that it 
was impossible to put up the barometers on the crest of the pa=, and the attempts 
I made to get water to boil were for a long time ineffec.tual, so that we were delayed 
here till p a t  fire o'clock. The cold we experienced on the pass wall much more 
dependent on the wind than on the low temperature of the air, for the whole 
ground wee workod up into soft deep black mud by the feet of the cattle that had 
lately croesed, and the snow melted ae it  fell, the thermometer standing a t  33'05. 
But the quantity of heat lost by the human body in a strong wind, even with 
external temperaturea se high ae 45O, ia diitreaaiugly great, more espeoially if the 
air is much rarefied or very dry. 

The height of the paas is 17,530 feet. I t  is at a break in the precipitous faco 
of the mountain that rieea from the 87Mta-gal glaoier. The ridge on either side of 
the pass had patchea of snow on it at no great height, and on the northern slope 
a considerable accumulation of mow remained that extended 200 or 300 feet down, 
apparently the effect of the drift caused by the southerly diurnal winds that rw, 

mxtantly sweep through the gap in which the pee lies. The snow-line may be ' 

estimated to lie a few hundred feet above the p a .  From the acconnta of former 
tnvellere, it  would appear that the ridge is hardly free from snow on the south side 
at the end of May, and that the descent to Topidhunga on the north is then 
chiefly over mow quite to the bottpm. 

As is so often the case among high mountains, the view from thia pans ia 
not very striking, the immediately surrounding heights preventing any distant 
prospect. The whole scene ia one of utter desolation among huge precipitous 
barren mountsins, the strata violently contorted and shattered, with snow and 
glaciers lying owall sides. Under favourable circumstances there is still, no doubt, 
much that  is grand to be found in such situations, but the mists which hang over 
the p t~see  of the Himalayan watershed during the summer monthe, when alone 
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they can be c r o d  with srrfety, give a traveller few opportunities of really wing 
where he is going ; and the long-continued exposure to the extreme violence of the 
winda, to which he is almoet always subjected on these pasees, too often effectually 
quenches any sparks of enthusiasm which might otherwiee have mrvived an w e n t  
to an elevation of 17,000 or 18,000 feet. Thie certainly was the case with IM now; 
nor wae our deeoant from Unka-dhum made under a happier star. It command 
over filthy mud in a miserably wld wind, with drifting rain and aleet, and ended 
in derknesa, in which we reached our tent a t  ITopidhunga, worn out by fatigue 
and cold, and in a state of extreme wretchednese. Nor were our troubleg con- 
cluded even then. In  such cold and rain, a fire of some sort waa an eanential to 
anything like comfort. But the green buehwood soaked with wet, which had been 
brought for fuel, and nothing else waa to be had, filled the tent with such horribly 
pungent emoke that it  waa quite intolerable. No approach to a blaze wuld be 
made, even with the help of a magnificent pair of bellowa, which seemed to form 
part of the regular equipment of our Bhotiyee, and to have been specially intended 
to meet such an emergency ae the present. We therefore had to put up with 
a cold and ecanty eu&er, and to prepare our beds on the ground, which was 
thoroughly saturated with water, and w h i h  was not the more eweet or plea-t 
for having been wed, aa it seemed to ue, ee a halting-place for sheep in all past 
ages. Thus ended our first day painfully enough. 

The vegetation reoommenced on the north faoe of the pus, after a descent of 
about 600 feet, with a c~ciferoue plant, Cheiranthw Himdayen&, Bfd(dlzio 
criostuchyr, var. pusilla, and the curious tufted ThyZacorpcrmum rupiftagum, the 
dense hemispherical cuehion-like m a w s  of which, a foot or more in diameter, might 
easily be Astaken for nose by a casual observer. A few other species were 
observed as we came down, but in such miserable weather botanizing wm not 
an exciting task, and night soon made it  altogether impoeaible. 

Ou arriving a t  our halting-ground at  Topidhunga, we found that a Tibetan of 
Kyunglung on the 8atlaj was already there, on hie way home from M i m  with 
sheep loaded with grain. Now, ee Kyuqlung wee near the place to which we hsd 
intended to go in the first inrtance, and as it  was therefore desirable that  we ahodd 
keep out of thie man's sight, we decided to halt a day, to let him get on and out 
of our way. 

SGptembc~ 4. Halt at T0pidhunq.z.-After a wretched night, we woke to find 
our hopes of finer weather doomed to be disappointed, and we E#resed the day, 
during the greater part of which i t  wee raining and snowing, in our tents a t  this 
plaoe, which has been most deservedly called by other travellers n dinmal pit. 
Topiahunga ie a small piem of open and level ground about 300 or 400 feet above 
the Qirthi river, a stream which, flowing westward, falls into the D h I i  near ~ 
Mabri, in Garhwal. I t  lieg a t  the bottom of a deep gorge between Unta-dhum 
and the Kyungar p w .  The elevation, 14,950 feet, is such that the vegetation is 
only herbaceous. The chief novelties were three gentians, ff. nubigenu, tadla, 1 
and squamora, all common in this region; Veronica ciliato, ~ ~ c h n k  m h i z a ,  1 
Androeoee villosa, Isopyrum grasd$wum, Artemisin biennia, Anaphalia nrrbigencr, 
Microgynmcium tibeticum, *Pea bulbosa, *pratenuis, and *&pinu. In  this neighbaur- 
hood, also, wes found the only fern seen in these lofty range, *Cystapkria fmgtlG. 
Our firewood, obtained from species of juniper and Lonicera, woe brought from a 
mile or so down the river. to outlook, we had almost none, and clouds choked 
up the gorge nearly all the time we were here. The thermometer varied from 3 4 O  
to 41° during the day, the snow melting almost immediately i t  fell. 

Septemh 5. Topidhunga to Lapfel, 8 miles.-At 8 a.m. a t  Topidhungat 
thermometer 3i0. We resumed our journey, leaving Topidhunga 8, 
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9 am., and oroseing the Kyungar pass, the height of which is probsbly about 
the =me as that of Unta-dhura. I unfortunately broke my barometer on the top 
of the pass, and was therefore unable to make any certain mwurement of ita 
height. 

The Girthi river, which flows in a moet savage gorge along the muth Eace of 
the Kyungar ridge, follows a line of dialoostion of the strata, which seems to be 
continuous with that found further to the west along the Hoti river. The rocks 
immediately to the south of thia line are Pdmzoic, those to the north being 
T r i ~ i c  and Rhratic. To the southeast of Tqpidhunga, the line of sepretion of the 
formations probably nearly follows the road we had taken, as far 88 Dung, beyond 
which I have no information. Qirthi is a deeerted village on the stream which 
is named from it, about halfway between Topidhunga and Malari, on the Dhaoli 
in h h w a l ;  near it  are aaid to be lead and wpper minea, but they are only 
occaeionally worked, and then on the moet imiguificant wale. The Government, 
which poseeasee the proprietary right in all the mines of these mountsine, has, I 
understand, not often made a larger sum than five rupeee per annum from the 
GFirthi workings. The ascent to the paaq is up a small tributary of the Qirthi 
river, and ia excessively steep and rugged, lying over or among fragmente of the 
mmunding cliKs of all sizea The rocks are limestones mixed with black slatea, 
containing foesils, probably Liseeic. The strata are worderfully shattered and 
disturbed, and some immense sheeta of bar0 rock, dipping at  an angle of 4 5 O  to 
the  south, were conrpicuous objects on our left. The summit of thia pass is a long 
rounded d e p r d o n  between high bare crags. I t  rises to about 17,500 feet. The 
ground is covered with small angular fragomenta of stone without any appearance 
of soil, and thie is commonly the case at  these great elevations. There eeems to 
be a tranweree rupture of the strata along the ravine up which we came, which 
is continued through the opposite face of the ridge down to the Laytel river, the 
dip having been in opposite directione on our right and left hand the whole way. 

The vegetation on the ascent was very scanty; a few planta were, however, 
noticed almoet to the very top, namely, two Boraginem, Eritrichium pthlllotum 
a n d  Microula Benthami; a nettle, Urtiea hyperborm; and *Taraxacum o@nale, 
the common dandelion of England. Beeidea the foregoing, may also be mentioned 
a Rsnunculus, common and very varying in size and form, R. hyperhew, Arabia 
d p i n a ,  and *lndictrum minw. We crossed no snow whatever, except a small bed 
in a aheltared place a t  the bottom of the very narrow ravine up which we came, 
a n d  the mount&i  with a south exposure were still clear of snow for eevernl hundred 
feet  above the pas. On the north face a large bed, evidently perennial, lay a little 
below the summit. Thie is very usually the oaee on these pmw, and a similar 
patch is often to be eeen under the lee of a peak, from the muth face of which the 
violent southerly winds, which, as before observed, almoet constantly blow during 
the afternoon over these passes, sweep all the snow, which consequently drifts 
into some sheltered p lea  just under the ridge. 

The view from the paes, though striking, was not very pictureque. The 
weather was still cloudy and unpleasant, and Unta-dhum looked diemal enough 
behind ue. To the north the prospect was rather more cheerful; patches of eun- 
light and clouds lees dense gave hope that we should enter a more agreeable climate 
as we advanced. The range of Bald, that still lay between us and Tibet, was 10 
or 12 milee distant, and seemed almost snowless, though certainly rising above 
18,000 feet in altitude. The pans over which we were to go was clearly seen, and 
in the valley below us lay the halting-ground of .Zaptel, looking brilliantly green, 
with deep red cliffd (Lower Carboniferous) rising close behind it. 

The dement from the pass, the summit of which we reached at  half-past eleven, 
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lay for a mile or two over a long tireaome slope oovered with angular loose frrg- 
ments of rock. After crossing the bed jmt under the pasq we srrw no more mow; 
nor k there any sign of a glaoier to be met with beyond this ridge. Vegetation 
oommenced in rather a languid way about 1000 feet below the pam, the nettle 
before named and a yellow earifrage, CrQazifraa Hi*culw, var. Hireuloida, 
being the fimt plrota met with. The grrrsing-ground of Kyungw, which gives its 
name to the p s ,  k a little green spot well down the hill a t  16,000 feet, on the 
edge of a atream coming from the eastward, and near it  we found three of tbe 
characteristic labiate plants of Tibet, Nepeta t&lim, Lumium rhornboidew+ 
DrwmepMum hekrophyllum; a h  D r a b  alpina, growing on the slopes of loose 
stones, their roots, in the abeence of any mil, penetrating deep among the intersticen 
between the fragments 

Beyond Kyungar we oame upon a small ridge, which, starting up almost in the 
centre of the great valley tbat we had followed from the top of the p.rs, ran on our 
left straight down to the h p t c l  river, to which we were dewending. We h a ,  for 
the h t  time, entered the rotten black ahales that represent the Jnrseeic strata in 
the H i y a u  Meaozoio rooks. The hills formed by thew crumbling shalss are 
rounded, add covered with a d 1  loom fragments, among which exoesdingly hard 
epherical a@laceow nodules are very frequently found, sometimes containing an 
embedded ammonite or shell, but oftener a nuoleus of iron pyrites without any 
trace of organization. As we continued to descend, our path lay along a small 
stream whioh falls into the Lap@ river, and the vegetation begur to improve 
greatly. Small shrnba again appeared-Caragona pygnuza, hk g h m ,  U I ~  
Salk sclerophylla. A geranium, *G. prdcnw, a British specien, WM oommon, aa 
well M a polygonurn, P. to*(uosum. The lesrea of the last-named plant, and of a 
euphorbii, E. Gtrechtyi, but especially of the latter, had changed their oolour into 
brilliant reds, and formed moat conepicnous oontraating objeats on the long, steep, 
and crumbling slopee of the black shale. A blue violet, Viola kunavwmnsw, and 
Coryddis Gortschakwii, were also found on the dement. 

Here, too, we first made acquaintance with the Tibetan marmots, Antomy8 
bobac, d e d  Phiya by the Bhotiyae, and our sporting friend Bachu managed to 
ehoot two of them. They live in vilbges, M, to speak, twenty or thirty of their 
barrows being usually found together, a t  the mouth  of which, if come upon very 
suddenly, they may be seen squatting (precisely as I have since seen the prairie 
dog doing in the United Statee), for they dinappear undergronnd in a moment 
when diiturbed. Our specimens were in capital condition, and their fat is oon- 
sidered a specific for rheumatism. The Bhotiyae, I wae told, sometimes manage 
to get the marmots out of their holes by turning a stream of water down them. 

The Lap@ river is a good-siccd stream flowing over a broad shingle bed, and 
is wen to i m e  from a fine gorge half a mile above the point where we croseed it, 
again disappearing in a similar cleft ae far below. Fording the river a t  an elevation 
of about 13,700 feet, a short easy ascent brought us to Loptel a t  13,860 feet, an 
encamping-ground of the brightat emerald green, the charms of which were 
heightened by the utterly bare hills all round. The rills of water tbat flow down 
them hille seem somewhat oapricious in their effect#, a t  one time running over 8 

bare ehingly bed, a t  others giving rise to a moat luxuriant growth of small herbage, 
whioh, M a t  hptd, was in place almoet a bog. Besida forms before observed, 
we here found two shrubby plante, Myrimria germanim and Clsmatu gravcdms, 
and *Aconifum Napellus, Silene Mmocroftiana, Lychnis brachypetala, Cicer soon- 
goricum, *Epprlobium alpinurn, Aster tibeticus, Lindelo& Benthami, Pdygonum 
vivipanim, Eurotia ceratoidea, Juncus sphacelutm, Carex rigida, Allium Jrrcqr1~- 
moi~tii,'Elymua dasyslachys, and Deschampsiu ccespitosa; alao Gentiana aquatics. 
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one of the leaat showy of the tribe, and everywhere found on the banks of streams 
at these elevations. G. LeneUa and Pleurogyne curinthiaca are a h  common iu 
similar situations. 

We reached Laptel about hslf-pat three, and I immediately net to work to restore 
the barometer, the tube of which had its top knocked off on the paas by a jerk in 
bbing i t  out of it8 leather caae. 1 had taken a spare tube already filled in case of 
accidents, m I soon got this into ita piece, and I had no more disaatera afterwards. 
The indications of this barometer were corrected by comparisons suberquently made 
with barornetera that had been left a t  Milam. 

Septmdc* 6. Laptel to Shangcha, 4 miles.-Aa we wished to let our Huniya 
friend get a little ahead of us, we made a short march to-day. This wan alm 
otherwise desirable to enable us to get over the Balch p, which was now before 
w, early on the following day before the wind got up. The route the whole way 
lay over undulating easy ground, often on the black shale, and it  was throughout 
fairly covered with vegetation. Almost the only shrubby plants were * ~ o k n i i l l a  
fruticoscl, of which there are mveral well-marked varietiea, a LonMara, and the 
Caragana, all of which were common enough, growing perhaps to 21 feet high, hut 
not more; and the bright blue Delphinium cerulaum, another characteristic Tibetan 
form, began to be conspicuoua 

In many placos, s k w e d  on the surface of tbe ground, ore seen fragments of 
ammoniteu and belemnita, more particularly the latter, which are at  times seen 
in great mame8 composing almost the whole subntance of the rock. Portione of 
them same Juraaaic beds we alterwarde found on the very summit of the Lakhur 
psau, a t  a height of 18,400 feet. 

Shangcha, 14,800 feet, where we halted, is on a stream that flows from the 
BaW paas, paat Laptel. I t  in  a flat-bottomed narrow ravine, with nothing re- 
markable in it. The rocks here again become much harder and more craggy, and 
gave indications of having suffered alteration by the intrusion of the greenstonee 
and porphyries seen in the vicinity. I found no fossils in these strata, and they 
have perhap been obliterated. In this sheltered ravine the vegetation was still 
cheerful, and, in addition to the plants before noticed, we observed Campccndu 
ritistata, and several European or Siberian forms of Ranuncnlua and Potentilla that 
are very common in Tibet ; e.g. R. pukhellw and hyperboreur, as well as P. multi- 
fida, miam, and 'anaerina. The fern Cyrtopturis fragilis, the only one of t h e  
regions, was also seen in cracks in the rocks. 

On one of the hills abovee, an we went along, we saw for the first time three or 
four of the wild aases, Asinus or Equw Kiang, Tib. " Kyang." Theae animals are 
m common in the open plnin of Guge, that the landecape is hardly complete without 
ona An attempt of our friend Bachu to get near enough to them for a shot 
prored futile on this cccasion, as on every other during our expedition. He was, 
however, more fortunate in his attentione to two wild sheep, Ovia Bumhel, or 
~Vanura, Hind. Barhal, Tib. Sna, which he managed to bring down; though a 
third, which wan disoovered later in the evening on the cliffs over our heads, 
managed to escape in spite of the scientific stalking of our Bhotiyo sportsman, 
whose operations we watched in inglorious ease, sitting in front of our tent. 

Having aecured the skins of the barhal, our retainers made a more mrioua 
attack on the remains of the slaughtered sheep, croncluding their operations with a 
manufacture of eauseges, the details of which may be left to the imagination of the 
reader. A fine warm evening ushered in a feast which made grand havoc with the 
game, though our chef de cuisine ptovidently reaerved certain legs and loins for 
our special consumption, and we found the barhal, though cooked h In Bhotiyo, 
very good. 
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My friend Mr. W., who had been tomewbat upeet by the effects of the oold on 
U n t o - d m ,  was still suffering a little; but matters wen, clearly mending, and our 
anticipations of better luck were not doomed to be disappointed. The thermo- 
meter a t  D p.m. wlre 36O-7. 

Gtptembcr 7. Shangcha to Tisum, 13 mi!es.-As it  waa always neceeaprg for us 
to eat our morning meal before we started, we never got off much before eight 
o'clock. To-day we began to amend almoet immediately over a steep mountain 
face, if poeeihle more than usually barren, and we reached the eummit of Bdch 
pass a little before ten o'clock. In the stream of 6hangcha I bad seen a good nuny 
pebblea of greenstone, and I waa therefore not surprieed to find this rock won 
appear in situ. It forms, indeed,the summit of the Balch ridge, the peaks of whicb 
rise, as I have mid, to upwards of 18,000 feet. The m k s  through which thew 
eruptive rocks are intruded are of Cretaceous age. There were a few ptchea of 
snow lying about, but thin range hardly comes within the limits of perpetual snow. 
Phmnogamoun vegetation exists to the very summit, within a few feet of which we 
found a pretty little composite plant (Allardia tomentom), growing freely m the 
rock on which I hung up the barometer. Here also we found two species of 
Saueeorea, so numerous at  them elevations, S. Hookeri and hteata ,  Nepef.a longi- 
bnrcteata, end Arenaria musciformis. The wind wae already blowing too hard ta 
permit of a halt on the aotual crest of the prree. On the rock0 expoeed to the 
south were very curious incruetations of ice, icicles indeed, but standing out hori- 
zontally like fingers towards the wind. I was not able to understand how they were 
cauaed, nor can I tell why thnp were confined to particular epota. The thermo- 
meter stood a t  41°, aud though the dew-point a t  the time would probably have 
been below 3Z0, and the wld produced by evaporation sueicient therefore to freeze 
water, yet it ie evident that no condeneation could ever take place simultaneously 
with the evaporation. I am afraid that I did not pay eutlicient attention to the 
facts of the cane a t  the time to be able to say more about this apparent p n d e ,  
but I think that I afterwardr srw something of the snme sort on beds of snow under 
Unta-dhum paw and on the Milam glacier. The circumstances of these icicles 
being noticed by Captain Weller on the Balch pass mveral years before my viait, 
shows that they are not the reault of mere accident. [It has since occurred to me 
that them icicles were cawed by radiation. I found subsequently, in a somewhat 
similar position, that a thermometer suepended vertically, and mmply exposed to 
the sky in front of it, was depreaed ae much as 20° Fahr. below bhe true tempe- 
rature of the surrounding air. T h i  reeult was, of courae, due to the radiation 
through the extremely dry and rarefied atmosphereat the great elevation a t  which 
the thermometer was eupoeed. As radiation takea place freely from a snrfrce of 
ice, the growth of such icicles as those deecribed might be due to the condeanation 
of vapour brought up by the southerly day winds that to wnstantly blow over 
them pasees, and its accumulation in the form of ice on the exposed extremity of 
the icicle, the temperature of which might thus have been greatly reduced.] 

From the Balch paw, 17,490 feet, we looked down over the part of Tibet we 
were about to enter. The view was somewhat restricted by the projecting points 
of the mountains on which we stood, and the distance was obscured by cloude, but 
we naturally looked with great interest a t  what lay before ue. The plain of ff-, 
which we afterwards found to be, as indeed we had expected, much more extensive 
than it  appeared from this point of view, was so much broken up by small ranger 
of hill and ravines an not to be very striking M a plain, and though its g e n e d  
barren, brown, and red tints certainly looked warm and comfortable from the paw, 
where we were shivering with cold, they did not otherwise give promise of much 
either in a botanical or picturesque point of view. A distant line of blue 
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mountains having m ordinary llurated outline, and a confusion of clouh over them, 
with very few snowy peaks visible, looked on the whole rather wmmonplscla I t  
will be awn, however, from the map, that our poeition waa particularly unfavour- 
able for ageneral view of the country-nuch, for instaoce, M I afterwads had from 
the top of Ianjur  peak, near the Niti p a  

On the descent, within 600 feet of the summit, or a t  an elevation of about 
17,000 feet, the vegetation had reappeared pretty freely, and by the side of a small 
stream, wbmh to the north of the Indian watershed is an eawntid for any approach 
to vigorom vegetation, we found several new planta. A large flowered gentinn, 
G. nubigma; Dmba IusiophyUu, a fdrm cloeely allied to D. stellata of the A l p ;  
three or four rpeciee of Pedicularia, P. micolor, rhinanthoides, and cheilcrnthifoliu ; 
aome graeseg, including Aama rubqkxztu and Denchumpica cWtow, and Cam: 
vdulatu. 

Having reached the .Tankurn river, which liee a t  the foot of the descent, we 
crmsed it, and, awnding ita steep bank, a t  length emerged upon the plain of Qtqe. 

PLAIN O F  QCOE, IN WESTERN TIBET, 15,000 TO 16,000 FEET, 

The margin of the plain immediately in conhot with the outer rangea which c o ~ t i -  
tute the Iodim watershed ir about 16,600 feet above the ass, and wee hence 
sufficiently elevated above the central parte, which perhapa average 15,000 feet, to 
enable us to see well over the whole surface. We now, too, caught a partial 
glimpse of the great snowy peak of Kcailas, which rime to a height of very nearly 
?2,000 feet. Heavy clouds were hanging over the distant rangee, and here and 
there rain \van seen to be felling. The sunehine and dark shadows intermixed 
m d e  it difficult ta seize upon the arrangements of the ridges, or to judge of their 
diebnces. The plain appeared to be perfectly flat and open for nearly 10 milea to 
the north, with amnll ranges of hill here and there rising eharply from it, while i t  
ended abruptly on the south on the flanke of the mountains under which we stood. 
The Jankum river ran straight before us, cutting out a huge furrow from the plain, 
nearly in a direct line, its sides sloping a t  an angle of about 45O, and almost ae even 
s railway cutting. Other smaller ravinea were men to originate near ue, and 

deepening as they went at length to unite with the larger one just mentioned. 
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Down one of thew our road led ns, and, following its oourse, we a t  length reached r 
halting-ground called Tisum, near the junction of the Ohaldu ravine with that of 
Jmkum. I t  had been intended that we should halt on the Hamin ravine before 
reaching that of Chaklu, but there was no water in it, so we had to go on. 

The seations of the p u n  here made by them rplinee, to a depth of 200 or 300 
feet, showed that i t  was a great depoeit of gravel or boulders, the magnitude of the 
atones varying from a modenrte-sized boulder, a foot or two in diameter, to fine 
m d .  The beds were laid out horizontally, or rather parallel to the surface of the 
ground, for the plain has a strong fall townrds the Sailaj. The surface was gene- 
rally very even, the stonea heing, with few exceptions, embedded in the mil, which 
was everywhere scored over with depreeaions, something similar to thoee aeen on 
mud when drying, but less definite, prohbly arising from the draining off of the 
water M the enow, with which the surface must be covered in the winter, melb 
away. Stunted bushes of Caragana, the Duma of the Bhotiysa, or Tram of 
Tibet, and tufts of the half-shrubby Etlrotia mdoidea hardly exoeeding a foot in 
height, were sparingly scattered over the ground, mixed with a few gmeses, Arte- 
misis, Allium, Larkspur, and Potentilla ; but I estimated that not one-tenth of the 
surface WM covered by these planta near the Himalaya, when, the vegetation wrs 
most vigorous, while further on the proportion did not probably exceed o n e  
twentieth. The alluvial plain, indeed, is nearly an absolute desert, and it  is only 
near the streams a t  the bottom of the ravinea that habitationa are to be met with. 
The footprints and other signa of the Kyang are to be seen in greater or less 
abundance on all parts of this plain, and it  in possible that these animals are mom 
numerous here in spring, for a t  the time of our visit there was hardly anything for 
them either to eat or drink. In one or two placea we saw their bones lying in the 
ravines, to the eeclueion of which, I suppose, they had retired to perisb. 

Tisum in the name applied to three halting-plaoee, within a mile or so of one 
another, near the juuctions of the Jankum, Mamin, and Chddu ravines, and we 
were told by ow Bhotiyan that it  was derived from the two words of the Hindn 
and Tibetan languages, both of which mean " three," viz. t i  and arm. A mom 
probable etymology, however, is that the name is a compound of ti, which in 
the Kunsori-Tibetan dialect means "river," and uum, meaning " three." But d l  
such etymologies may be looked on with suspicion. I t  should, however, be said 
that 6uwd0 is the regular Tihetau term for a junction of two ravines where a 
flat space suitable for village8 or encamping is usually nlet with, and i t  will be 
seen that this word also has arm or "three " in it, no doubt from the three portions 
of alluvial ground at  the junction of two streams. 

At 9 p.m. the thermometer was no lower than 45O,  thongh Tisum is 14,690 
feet above the eea; but the night was cloudy. 

(To be continued.) 

THE LIVINGSTONE EXHIBITION. 
UNDEB this name, Dr. Harford Battersby, of the Livingstone Missiouary College, 
organized an exhibition of travellers' equipmente and health reqnkitee in the St. 
Martin's Town Hall, which was open to the public from January 1 to Janumy 5. 
The exhibition was divided into two parts, the first consisting of relica of Dr. 
Livingstone m d  of other travellers, and the eecond of trade exhibits shown by 
some i f  the leading equipment and food-preeerving firms. 



THE LIVINGSTONE EXHIBlTION. 171 

The Livingstone relics included a bust aud portraits of Livingatone, two of his 
original MS. map, his sextant and photograph of the tree under which his heart 
aee b ~ e d ,  lent by the Boyd Geographical Society. Mr. Frank Wileon, son-in- 
law of the explorer, showed a very interesting aeries of books, including the journals 
writtan in notebooks, on the edgea cut off pamphlets, and on pieces of newspaper. 
He showed Pleo the watch, drawing-instruments, binoculars, and firearms carried by 
Dr. Livingstone, as well  re other objects mwciated with his work and expreesive of 
the reooguition it  received a t  home. Perhap the moat interesting of all was the 
cut  of the broken and mis-net humerus by which the body, when i t  waa brought to 
thi country, was proved to be that of David Livingstone. 
Mr. W. H. George, eon of the late mapcurator of the Royal Geographical 

Society, Mrs. Horace Waller, and othera also contributed photographe, portraits, 
models and other relics. 

On the evening of Tuesdrry, January 2, the exhibition was reserved exclusively 
for Fellows of the Royal Qeographioal Society and their friends, who were received 
by Sir George Taubman Chldie, Vice-President of the Society. Mr. Frank Wileon 
gave a short a d h s ,  illuetrated by the appliances to which he referred, showing 
how veetly all kinds of travellers' equipment have been improved sinoe the journeys 
of Livingstone. 

The eeoond part of the exhibition contained specimens of tents, portable boate, 
f i r m s ,  travellerey clothing and boots exhibited by 5. W. Silver & Co., theMilitary 
Equipment Company, the Jaeger Company, the Berthon Boat Company, and J. 
Tncker. Portable foods were shown in g r a t  variety, special features W i g  the pre- 
pared meat-rations of the Nao and Bovril companies. Much interest wae shown 
in the exhibit by the British Preserving Company, of Rayne, Eeeex, of desiccated 
vegetables prepared in an abeolntely dry form without preservative or colouring 
matters, which only require to be soeked in water to  w u m e  the appemmoe, 
dour, rrnd characteristic smell of freeh vegetables or fruit. A great variety of 
medicines in forms specially adapted for portability and reaistance to bad climates 
were shown by Burroughs, Welloome & Co., Allen & Hanbury, Howards & Son, 
Oppenheimer, Sona C% Co, T. Howard Lloyd & Co., and others. Many of the 
methods of preparation are extremely ingenious. Filters, cooking appliances, etc., 
were ahown in considerable variety. Some exhibits appeared to have little oonnec- 
tion with travel or travellers, e.g. babies' clothes, but such were merely exceptions 
to an otherwise excellent and practical exhibition. There was, however, a very 
remarkable want of a kind little creditable to firms which rely doubly on travellers ; 
thin wae the total absence of map, chalk, or books of travel or geography. Smith, 
Elder & Co. ahowed some books on medical travel, but that was all. How very 
different the department entitled "Literary and Educational" would appear in a 
similar exhibition held in Qermaov ! 

A aeries of lectures wee arranged to explain and to be illustrated by the ex- 
hibition. These mere given by Dr. Harry Guinnesa, on " South America; " 1)y Mr. 
W. Wilway, ou " Health Precautions in Cold Climates; " by Major Rosr, I .M.~ . ,  on 
"The Malarial Moequito; " by Miss Mary Kingsley, on " West Africa; " and by 
Dr. Herford-Battersby, on 6'The Preeervation of H d t h  in the Tropics." 
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Geography of Europe.-In the l a t a t  volume of the new i m e  of Stanford's 
Compendium, Mr. Q-. G. Chisholm treate of the soothern, oentral and eutern 
countries of Enrope,* the whole forming a p r a c t i d y  new work, conrtrncted on a 
new plan, and almost entirely rewritten. After a general introduction on the 
geography of Europe as a whole, the countriee are taken up in the order of the 
Mediterranean peninsulas, Central Europe, and finally Eastern Europe. The treat- 
ment of Italy is very full, and is so planned as to form a key to the whole 
g q r a p h y  of Europe from the historic sida In  dealinq with the other Mediter- 
ranean countries, Mr. Chisholm is assisted by Mr. J. T. h l b y .  There we over 
a hundred illustrations, chiefly views of towns and ecenery, and a complete 
equipment of maps, including the orography, rainfall, geology, and ethnography of 
Europe. The geological map is, we believe, the fimt to show the whole of Europe 
with the formation; colour& in accordance with the rulee drawn up by the 
International Geological Congres!, for their largewale map of the continent. The 
second volume will contain descriptions of the United Kingdom, Scandimv-h, 
Holland, and Belgium. 

The Biological Geography of Europe.-Dr. Robert Scharff hae been kind 
enough to supply us with the following synopsis of the contentn of his newly pub- 
lished book, ' The History of the European Fauna! t When we examine 
tbe composition of the British fauna, we find that the native element is very 
inconspicuous. The general range of the majority of the British species clearly 
indicates that they have migratd to the British Isles from the continent of 
Europe, most of our familiar forms of animal life occurring there a l m  A few 
of these may poesibly have found their way to these islands in an accidental 
manner ncross the sea, but the main mass of the fauna must have travelled in the 
normal mode by land when the channel between England and France did not exist. 
As a rule, speciea are known to be grouped round certain centres, near which 
the genus probably originated, and we oan thus approximately awrtain the 
original homer of tbe cmponent elements of our fauna The former history of 
ma~ilmals and n~ollusca is revealed to us to some extent by the remaintl which we 
find preserved in our geological etrata, while other groups of animals have left few 
foesil traces. By carefully mapping out the geographical range of the Britieh 
species of animals and taking into consideration their p u t  distribution, it ie 
poesible in a uuruber of casea to discover the direction from which their migrntio~ 
took place. There are speciea which have undoubtedly come to na from the north, 
which form part of what we might call an arctic nligration. Another group of 
speciea came from Siberia and across Central Europe, and thew are members of 
the Siberian migration. And we have, besides, animals which originated in the  
Alps and in South-Wtstern and also in Eastern Europe and in Southern Asia. 
The late Edward Forbes was the first to apply such methods of analgais in 
tracing the history of our fauna, and to demonstrate the great importance of the 
stndy of zoogeography. He held that the south-western or Lrrsitanian eletnent of 

- - 

* ' Stanford's Compendium of Geogrnphy and Travel ' (new insue)-Europe. Vol. i. 
By Goo. Q. Chinholm. London : E. Stanford. 1899. 

t 'The History of the European Fauna.' By R. F. Scharff, n.sc., PH.D. With 
illustrations. Tho Contemporary Science Series. London : Walter Soott, Limited.. 
1899. 
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our fauna wan the oldest,, and that the eastern, Teutonic, or Siberiau was the 
newest. Discontinuity in the range of a species, as Darwin has taught us, is 
always a sign of antiquity, and many of the Lusitanian speoies no doubt exhibit 
suah a distribution. The general distribution of the different elements of the 
British fauna, moreover, proves that Forbes was quite correct in his estimate. 
Now, i f  we would ascertain precisely the geologioal age of any of the various migra- 
tiona which entered the British Islands, the relative age of the others could thus be 
fixed. An we should expect, the most modern of the migrations has left the lnoet 
 ati is factory foeeil tracea We oan actually follow the former migrations of many 
of the species right ammrs Europe from their native home in Eastern Europe or in 
Siberia A number of characterintic Eastern forms make their first appearance in 
England in the Forest-bed deposit, w h i t  in Germany and Russia their rcmaina 
occur only in beds overlying the lower boulder clay. Theae continental beds are 
believed to have been depwited during an inter-glacial stage of the Glaoial period, 
and their fauna would indioate that they are contemporaneous with the Forest-bed. 
The  enbjects just alluded to are fully dimmed in the book. Then follows an 
account of the nature and history of the Sibsrian fauna-the former omwrence 
of southern species in the New Siberian islands-and the origin of the Caapian 
fnuna, and these studies incidentally lead to the belief that a comparatively mild 
but damp climate must have prevailed in Europe and Aaia during the greater 
part of the Glacial period. Under these circumstances an enormous northern 
mercdc-glaca could not  have existed. The old Lyellian theory of the marine origin 
of the boulder clay thus finds c o n h a t i o n ,  and this hypothesis explains many 
anomalies of distribution which would otberwiee remain inexplicable. According 
to the reconstruction of the ancient geography (maps of which are given in tho 
book), Scandinavia continued northward as far as Greenland, and southward to 
Scotland, whilst England wan connected with Frence at  the beginning of the 
Glacial period. A submergence of the northern plains of Ruseia and Germany-i.e. 
a tranagresmon, in the sense of Sueas-took place, so that a continuous wa existed 
between the White sea and the east coast of England, which, however, did not corn- 
munioate with the Atlantio. The con~poeition of the Scandinavian fauna indicates 
that that country was bola@ from wntinental influences for a considerable time. 
The occurrence of marine species in fresh-water lakes in Northern Europe eeems 
to support the view that not long ago the latter wan oovered by the ocean. I t  is 
also demonetrated clearly that the fauna of the A l p  is not due to the Siberian 
migrants having retired to the mountains from the plain after the Glacial period, 
but that it  is mainly of Centml and Southern ~ s i a t i o  origin. I t  muet have 
survived the Glacial period on the Alps themselves, even though, no doubt, 
extensive glaciers spread beyond the lower outliere of that great mountain chain. 
The conclusion arrived a t  as to the origin of the Alpine fauna thus supports the 
view as to the temperate character of the climate dnring the Glacial &iod, and 
the survival of a considerable proportion of our pre-glacial auimals in (111 parts of 
Europe in thoae arena in which they had previously established themselves. 

Eeoent Bemarobes at the " Karlmideld " (Daahstein).-Baron von HUbl, 
director of the technical eection of the Austrian Military Geographical Institute, 
has during the p u t  summer carried out a seriee of measurements, effected by the 
aid of photography, of the famous '' Karlsebfeld " glacier in the Alps of Upper 
Austria, the m n e  of Friedrich Simony's claseic labours. The resulta are most 
tatisfactory, and will be utilized for the construction of a minutely detailed map 
of the glacier, the scale of which will be 1 : 10,000 (that of Finsterwalder's map 
of the Vernagt glacier), or even larger. Simultaneously with this new survey, 
which is intended to supplement and rectify that published in 1897 by Colonel 
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ron Groller, investigations have been made by Dr. Auguet ron Bahm into the 
glacial phenomena of the region, particularly the morainea and the perid  of 
advance and retreat of the glacier. 

Dr. Karl Oestreioh's Explorations in Xwedonia.-Dr. Karl Oeetreich, 
whose inveatig~tions in 1898 in the north-west of European Turkey have already 
been described in the Journd, has since continued hi work, during the summer of 
1899, by a scientific examination of parts of K w d o n i a  Writing to the Berlin 
Geographical Society in Augoet and September laat (VmhaPUIlmgen, 1899, Noa. 8 
and 9), he briefly describes the chief results of his journeys, which, he asye, show 
that even the best geological m a p  of the region in question must be mperneded. 
Dr. Oestreich reached Monaetir by way of Usklib, and the prinoipal result of the 
journey between those pleoes was the discovery of a limestone range with potohee 
of dd (in July), 'I karen," and lakea From Monaetir he made an expedition to 
Lakes Ochrida and Preepa, which resulted in oonsiderable additions to our know- 
ledge of the geology of their neighbourhood. The whole of Lake Ochrida lies in a 
limestone area, and the same is the cane with the Western and Southern portions 
of Preepa, i.e. the west coaet and the two eouthern bayr. The character of the 
country round thesa parts of the lake resembles that of the Dalmatian ielande, 
while the lake iteelf is of the nature of a "karst " lake. Dr. Oestreich found on the 
cliffs marks of three different water-levels, a t  intervals of one or two feet. He 
thinks that these point to a continued, as well as a periodic, sinking of the water- 
the latter possibly seasonal--although the nativm assured him that the level waa 
constant. From the fishermen he learnt that the greatest depth is forty timee the 
span of the outstretched arms in the northern baein, twenty timee in the 8out.b- 
weat bay, and five to seven times in that towards the eouth-east. This last is now 
cut off from the reat of the lake by a neck of land, and ban no outlet, though an 
almost level valley-the site of a former outflow or inflow-leads front ite upper 
end to the Devol plain. The most remarkable discovery, however, was a eubter- 
ranean outlet of the lake near Hen Gorica on its weet shore, the water running in 
a full stream into the limestone, which dips to the west-north-weat. whether or 
no i t  falls into Lake Oc'orida cannot be determined. Among other featurea of interest 
examined was the solfatare of Kozel, near Ochrida, which gave the smell and other 
signs of sulphur. During the latter part of the journey Dr. Oestreich p e e d  
through entirely new ground on the way from Vodena over the mountains to Gjev- 
gelii on the Uskiib-Sdonica railway, and here too made some intsregting geological 
diecoveries, including that of Hippuritidce on the declivity of the Kaimakcalan 
towards the plain of the Moglena. The Murichovo, the region of the gorge of the 
Crna, is a volcanic tableland, while mountains of over 6500 feet altitude round ite 
margin are also composed of volcanic rocks. 

Limang of the B l a l  Sea.-The Odessa University undertook several 
yearn since a detailed exploration of the limans, or salt lakes, situated close to 
the eea-coast in the neighbourhool of Odeasa. The results of a detailed explom- 
tion of the Kuyalnik liman aro now given in the Memoirs of the Novwossiua 
(Odessu) Society of h'aturalisls at  the University, vol. xxii. 2. The topographical 
part is by A. Wasnilieff, and represente a volume of 300 pages, with most 
detailed large map of the liman, with its depths, on the scale of 1 : 16,800, which 
will be a valuable document for all later exploration of the same liman, and a series 
of profiles. The aetronomical and topographical work is given in great detail. 
Together with the previoudy published work of A. Lebedintseff and V. Krzyla- 
nowski (same Memoire) and the work of N. Sokoloff, ' On the Origin of Limane 
in South Ruesia,' which contains a full bibliography of the Limans (Memoirs 
of the Geological Cornmiltee, vol. ix. 4). we have now vnluable material for 
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physimgeographioal considerations relative to the origin and life of them interesting 
formations. The same volume wntaius also a paper on the bacteria which are 
found in the mud of the same liman, by L. Silberberger and M. Weinberg. 

The Eiahener Bee in the Black Forest.-In a note in Globus (vol. lxxvii. 
p. 20), Dr. Halbhss summarizes an article by Herr Knierer in the publication of 
the Beden Schwarzwaldverein on the subject of the Eichener See, a remarkable 
periodic lake near Schopfheim in the south of the Black Forest. The lake maken 
its appearance sometimes a t  intervals of aeveral years, at  others several times in 
the some year. At  the last high-water period, in 1882-83, i t  reached a depth of 
116 feet, and pereons have more than once been drowned in it. The lake owes its 
origin to the swelling of underground wateroouraes which traverse the " Mueohd- 
kalk." High level is reached only when some weeks have elapsed after the fsll 
of heavy -in. Dr. Halbfsss urges the importance of exact obeervations extending 
over a considerable spaca of time. 

Exploration in Horthem Asia Xinor.-Between September and November 
of k t  year a scientific journey wan carried out by Dr. Bihard Leonhard of 
Breelau. through some of the lees-known parte of Northern Asia Minor between 
Angora and Eregli-the ancient Galatia and Bithynia. Dr. Leonhard's work was 
hampered by the amount of rain and mint which prevailed, but in spite of this 
he succeeded in climbing the culminating point of the Ala-dagh, the bigheat 
nnge of the northern pert of the peninsula, and a h  in crmsing the Bithynian 
chains to the shorn of the Black ses. The latter journey was eooomplished in 
the face of unusual difficulties. 

Dr. Karl Lehmann's Visit to Armenia.-We learn from the Gmgra- 
phiache Zeitsehrift (1899, p 708) that Dr. Karl Lehmann hsa lately returned from 
a viat  to Armenia in company with Dr. Balck, which woupied eighteen months. 
The objects of the journey were mainly antiquarian and ethnological, but results 
of value to geography have been obtained by the determination of a series of 
altitudes. The inscriptions brought back are said to throw a flood of light on the 
history of the old North Chaldaesn empire. Linguistic t m s  of the Chaldmans 
could not be found, but are moat probably to be looked for in the country behind 
Trebizond. The rockdwellings eramined by Dr. Lehmann are, however, in many 
eesea probably to be referred to the time of the Chaldseans, if not to a still esrlier 
date. 

8- of the Dead Sea-Acwrding to a note in the Dsutsclrcs Rund- 
schuu, the water of the Dead Sea has lately undergone a msrked diminution in 
volume, mainly, i t  is said, owing to the increased diversion of the water of the 
Jbrdan for irrigation purposea The bed of the lake is said now to appear like a 
depoeit of dry salt. 

&turn of the Dsninh Pamir Expedition.-The return to Copenhagen of 
Lieut. Olufnen, who for the greater part of two yeere has bean engaged on an 
expedition to the I'amirq has recently been anneunced. During the past summer 
the expedition, which, as already recorded in the Journal, left its winter quarters 
on March 1, appears to have wntinued its work in the southern borders of the 
Pamirs, returning home by way of Khiva, Re~ht ,  and Teheran. Important  result^ 
in the field of cartography, ethnology, and natural history are said to have bee11 
attained. 

Tbe Count de Barthelemy's Latest Journeys in Annnm.-The Count 
de Barthdemy, who during the last few years has made various journeys of 
exploration in French Indo-China, in 1898-99 carried out an expedition through 
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the mountainous region of the Mob to the sonth of Hue, which is deffiribed in the 
third part of the Bulletin of the Paris Geographical Soaiety for 1899. The term 
Moi ia a collective one, signifying the primitive inhabitante of a district hitherto 
little explored, who differ much among themselves both in race and language. N. 
de EhrthBlemy, with two European co~psnions, made a preliminary trip from Hue 
southward to the Song-kai river, passing through a number of Moi villages between 
the baain of the Hue river and the Song-kai. Be far as the streams are ruvigable 
by ~ a m p n e  the villages are inhabited by Annamites, but beyond the limit of 
navigation the Moi districts begin. The Annamitee, who are very active an small 
traders, carry on some intercourse with the latter. The Moi houaes are poor but 
lofty, and there is a common building in the centre of the village for the reception 
of strangem. The journey was rendered difficult by constant rain and the badnees 
of the tracks, but a t  last the f i s t  French settlement toaarde the Song-kai, An-dien, 
was reached, and the trnvellera proceeded down the coaet for a more important 
tour in the Moi countries further south. The starting-point was now Tra-mi, 
celebrated for the trade in cinnamon carried on with the Mois. This trade, in 
spite of nll the efforts of the authorities, remains entirely in the hands of the Chinese 
of Fni-fn. The firet Moi tribe encountered waa that of the Daviats, distinguishtd 
by their narrow almondtlhaped eyen. They are more wild and war-like than the 
Mois first seen, and their villages are strongly stockaded. Reaching the basin of 
the Sang-trakuk, the travellere found that thin was incorrectly shown on the map 
of M. Pavie, extending further to the weet. The watershed towards the Mekoog 
WM crossed a t  an altitude of 6260 feet, heighta of 6500 feet being observed in the 
neighbourhood. The Krong-bla was then followed southwards through the country 
of the Sedangs-taller and stronger than the Daviats, but dwelling i n  unfortified 
villages, well hidden in the woo&. In  the neighbourhood of Kon-Tan, the point 
of divergence of several routee into the Leos country, the Bla enters a fine, well- 
cultivated valley. Proceeding down-stream, the travellers reached the Catholic 
Miisioa among the Banars, and their further route waa eouth-west through well- 
known country to Binhdinh. 

The Lnhehan Depression-It will be remembered that when the brothers 
Gm-@rzimailo diecovered in 1890 the remarkable depreseion of Lukchun in 
the midst of Central Aeia, the Russian Geographical Society naked Robomvsky 
to carefully explore this depression during his last journey. Acoordiiglg, 
Roborovsky established at  Lukchun a permanent meteorological observatory, at - 
which observations of the meteorological instruments were carefully made for 
two pears in succession, from ru'ovember 1,1893, to October 18, 1895. The ntation 
was situated 2i3 miles east. of Lukchun town, and was visited in September, 1894, 
by Obrucheff. Now, General Ti lo gives in the Izvestia of the Russian Geographical 
Society (1899, l), a full analysis of the results of these important observations. 
The nearesi mekorological stations, the altitudes of which are known from level- 
lings, are unfortunately only Barnaul (Altai) and Irkutsk--the altitude of which 
laat still remdns doubtful to some extent. Consequently, thure is no means of 
obtaining an absolutely reliable altitude of Lukchun. However, from three seria 
of comparisons of the two years' barometrical observations made at  Lnkchun with 
the observations a t  Barnaul sod Irkutsk, as well as with the isobars of Hann, 
Buchan, and Tillo, it appears that the altitude of the Lukchun station mnst be 1; 
metree (56 feet) below the sea-level, with a possible error of + 15 metres (50 feet). A 
careful levelling of the whole of the Lukchun depreesion haring been made (a 
map of it, 13 miles to the inch, is given with Tillo's paper), i t  appears that i t3  

lowest spota are from 95 to 112 metres below the meteorological stntion; so 
that the altitudes of these spots are -112 metres, or -368 fwt below the sen-level 
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at Bojantetura, and as much as -130 metres (528 feet) a t  Tash-tura. Besides, 
the meteorological observations made a t  Lukchun am highly interesting in them- 
does. The difference between the monthly averages of the barometer in January 
and July is greater a t  Lukchun than at  any other spot known on the earth; it 
attains full 30 millimetrea. In December, January, and February, the maximum 
of barometric pressure is in the middle parts of the continent of Asia. The daily 
range of the barometer in these regions of maximum pressure is as great as in 
aeveral tropical lands. The temperature of the summer months is also very high, 
and is the same as in the Sahara. The maximum temperature observed (48' C. or 
1 1 8 O  F., and 64O C. or 147O F. in the sun) is also a maximum one, while the dry- 
ness of the air and the absence of rain in the Lukchun depression are also excessive. 

flurveys of the Bonchamps -on.-We learn from the Poliiiqus 
C h i d e  for December 19 last that a largescale map (1: 200,000), in fourteen 
&eats, of the regions traversed by the Bonchamps Mission in South-West Abyssinia, 
has been coostructed by M. Charles Michel, tbe second in command. This map 
will, i t  is  a id,  constitute the mont important authority on the geography of the 
littlaknown regions with which i t  dale. Since hi return to Fraoce, M. Michel 
has devoted all h i s  time to working up the large amount of material brought back 
by the expedition. This includes, among other collections, a large number of 
rrpecimens illustrating the insects of the country traversed, no few& than thirty 
having been previously unknown to ecience. Drawing of these, prepared by 
M. Michel, will eventnally be published. 

The Renoh in the Northern Sahara.-Recent news shows that French 
activity in the Sahara, eouth of Algeria, has now entered upon a new phase. 
Although travellers of that nation have for many years devoted their attention to 
those regions, which since 1890 have been formally acknowledged as a French 
sphere of influence, the definite establishment of sovereignty has not hitherto been 
effected beyond tbe outpost of El  Golea, on the great southern road to Insalah and 
the Tuat oases. 'l'he extension of Fronch influence over the latter hae long been 
only a question of time, for, although some vague claims were once made by Msrocoo 
to the l'uat onsee, these were quite unsupported by the actual exercise of sovereignty, 
and have been virtually abandoned for some years past. The way has lately been 
prepred for a definite advance by the work of various French travellers and officers 
in the I d a h  region, who have executed important surveys, and introduced many 
wnections into our maps. Among theae, M. Flamand, who in 1896 undertook a 
mimion to Qurara, and Captaios Germain and Lapemne, wbo more recently eur- 
veyed the  route from Fort Macmahon to Insalah, deserve special mention. The pre- 
mt Governor-Qeneral of Algeria, M. Laferridre, has been a zealous advocate of a 
forward policy, which, i t  is said, has now been definitely decided on by the French 
Government. M. Laferridre's views have been clearly expounded in the Rsuus 
Frnquiae (1899, p. 205; 1900, p. 11). He has shown the importance of affording 
protection to the tribes friendly to France against their more obstructive neighbours 
by the military occupation of Tuat, which would also have the beneficial result of 
prmitting the extension to that district of the railway now under construction to 
Jenim-bu-Rag. According to the latest reports, the oooupation of Insa l~h  has not 
been without opposition, and fightiog has taken place around that centre. 
I. Flamand's name has been mentioned in connection with recent operations, 
although socording to earlier information that traveller, who left wargla for the 
wuth in November last, was entrusted rather with a scientific than a political 
mission, t h e  tmk committed to him by the Minister of Public Instruction beiog the 
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study of the geology, botany, and hydrography of the region, es well as of the state 
of religious sffairs among the eecte of the Algerian Sahara. I t  m y  be remarked 
that the name Tuat, which is the general Berber word for "oaeis," and is sometimes 
used for the whole group of oases south of Algeria, including Insalah, is applied in 
the narrower sense to the line of oases running north and south from the neigh- 
bourhood of Gnrara to about 26i0 N., the most important lying a few miles to tbe 
east of the course of the Wed Murud. The population, which includee a diversity 
of ethnical elements (Berber, Arab, Negro, etc.), is very dense, the separate " ksur," 
or settlements, adjoining each other very closely, and numbering over 300. The mil 
of the district is formed in great part of recent alluvium, extending round tbe 
base of the cretaceous Tademait plateau, and to this fact it  owes its fertility. The 
importance of the locality, however, dependsill great measum on its central position 
among the surrounding countries, which hns made it  a great emporium of trade. 
To the French i t  is of value aa forming an advanoed outpost in the direction of 
'l'imbuktu, and thiu facilitating communication across the desert with that much- 
sought goal. 

Dr. Kandt'r Survey8 h the Lake Kim Begion,-The fourth number of 
the Afitteilungen 5U6 den DeuWm Schutzgebieten for 1899 contains a short report 
by Dr. &ndt on hi work around Lake Kivu, to which allusion wes made by Mr. 
Sharp in hie reoent communication to the h i e t y  ( J w r d ,  vol. xiv. p. 662). A 
sketch-map is also given of the lake, which shows how incorrectly it has hitherto 
been shown on our map.  Dr. Kandt wrote from his zoological station on Lake 
Kivu in August lest. I n  Deoember, 1898, he had started up the valley of Ruebi, 
and on reaching its outflow from the lake, crossed to its right bank, and followed 
the western shore of Kivu through Bunyabungu, Itembi, and Uyuugu, to Kmmm 
a t  ita northern point. Thence he proceeded north throngh various independent 
districts to within two days* march of Lake Albert Edward, afterwards turning 
south-east along the floor of the great trough to Kissigali, a district of ~ u a n &  
Thence following a former route along the foot of the Babyin volcano, he strack 
Lake E v u  a t  Kumisenye, and followed its eastern shore southward to the Rusui  
The southern end of the lake is split into two gulfs by a peninsula, and at  the 
extremity of this Dr. Kandt established his shtion. The axin of the lake is shown 
by him es running north-east and south-weet, the greater part of it  lying mnch 
farther east than has been supposed. The long narrow islaudof Kwijwi, continuing 
the line of the southern peninsula, runs in a straight line up the centre. North of 
Namyagira (the north-western of the Virunga gmup of peaks, socording to Von. 
Gotzen), the remains of an old lake-bed extend to Lake Albert Edward, forming at 
the present day a swamp with four minor lakes. Dr. Kandt carefully surveyed 
the greater part of the region between Kivu and Albert Edward, discovering a 
great lava-plain in the south between the volcanoes and the plateau escarpment- 
He hoped to be able to complete his work by deecending the Akanyaru to its 
junction with the Nyavarongo, and thence going north of the ~ o h a e i  to the 
Virunga volcanoes, and back to Kivu by their south side. He has paid special 
attention to ornithology, but was purposing in his next trip to study the botany of 
the eastern lake-shore and of the forests of the plateau-acarpment. 

Pendulum Obrervationr in Qerman Eart -0%--A German expedition 
for the purpose of gravity determinations and the fixing of positions by astronomical 
observations left Langenburg in Nay last, under the command of Lient. Glauniog 
and Dr. Kohlschiitter, the latter of whom took part in the Anglo-German boundary 
delimitalion. Letters from the neighbonrbood of Lake Rukwa, deecribiig the 
early e tqes  of the expedition, are published in the Milleilungen aus dco, D d s J l e s  
Schutzgebieten (1899, part 4).  From the mouth of the Songwe the party proceeded 
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north vici Rungwe and the Ngurnmbu pee, whence a descent wes made to the 
U~afua plain. The new maiden00 of Merere in the Usanga steppe wae visited, and 
the journey continued weatward acroas the Tangeno range to the residence of 
Sultan Muambunyu (district Bungu or Wungu), on Lake Rukws. Lient. Glauning 
aaaigna a greater extent to the remnant of the lake than is allowed by Mr. Wsllwc, 
giving i t  a length of 80 kilometres (50 Engliih miles), or even more; but thie, 
perhap, ioclndes the swamp a t  the north end. He cays that even in the south i t  
has retreated almoat 2 kilometren (over a mile) during the lnst ten years, though a 
greater difference is ~ e e n  in the north, where i t  was shallower. I ts  dimensions do 
not change greatly in the rainy sewn. Dr. Fiilleborn, who has navigated i t  in 
canoes, found the greatest depth to be from 7 to 10 feet. A pendulum station wns 
rrtsblhhed a t  Kameambe between the lake and the eouthern escarpment, and here 
o h t i o n e  were made, while positions for three other etatione were to be chown 
on other sidea of the lake. The expedition wae afterwade to proceed to Tanganyika. 

The Cleology of the Went Coast of the Victoria Xyanra.-A short paper 
by Captain Herrmann, in tbe Mitteilungen aw den Deutschcn Senulzgebietm (1899, 
part 3), some up clearly the chief s t ruc tml  featulvs of the country west of the 
Victoria Nyanm. Thia region forms part of the great interlacustrine plateau, 
compoeed chiefly of quartzite and clay-slates, which rises to a considerable height . 
above the granite and gneiss regions of Oerman East Africa, its boundaries being 
marked on all sides by a steep drop of from 360 to 1350 feet. The lower layera 
(whose deposit, however, dates, in Captain Hemann's opinion, from a period when 
the granite region to the muth wm already dry land) consist of 8 gna t  variety of 
clay-slates, etc., from a snow-white kaolin to the hardest black roofing-elateP, the 
separate layers being generally thin. Above this aeries originally lay the quartzite, 
in fewer but thicker layers, also varying greatly in structure and hardnes. a, some 
being in homogeneous blooks, others showing a pillar-like structure. The period of 
the elevation of these formations was probably that which gave rim to the whole 
system of terraca, troughs, and volcanoes in this part of Africa. The moveruenta 
of npheaval must have everywhere acted in the same direction, the strnctural lines 
always running from north-north-east to south-south-west. The force exerted 
varied, however, in intensity according to the diitance from n central point, which 
eeems t o  coincide with the volcano Virunga. It remained, however, the Bame 
within successive zones slightly curved round thia centre. The reault is a 
eucceesion of blocks separated by tronghe, of which Captain Herrmann defines five. 
The &st from the east is formed by the islands off the west coast of the Victoria 
Nyanza, which are all connected beneath the water-level, but are separated from 
the mainland by a channel of equal depth throughout. Three other blocks, 
separated by river-valleys, swampr, or lines of lakes, occur before the Kagera is  
reached ; while the fifth-Ruanda-lies to the west of that river. These main 
divisions have exercised an influence on the political partition of the country 
among t h e  native tribes. Although the action of running water has, to rome 
mtsnt, modified the relief, the edges of the bloche are still so sharp, that this can 
have operated only from a geologically recent period. Captain Herrmann concludes 
by a reference to the three different changes of level-~cular, periodic, and yearly 
-which affect the Victoria lake. The second seems to have a period of from 
eighteen to twenty-five years, and possibly coincides with fluctuntiona in the rain- 
fd. In former timen the present troughs, snch 8s the Kagera valley, were anns of 
the lake ; while, as the secular retreat of the water proceeds, t h ~ t  between the islands 
md the shore now covered by water will a h  form a valley, while the easteln 
edge of t h e  islands will form the coastline. 

loir's Lake in Northern Bhodenia-Mr. Robert Codrington sends us the 
N 2 
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account of a recent visit to Moir's lake, by Mr. P. H. Selby, collector of the 
Loangra district of Northern Rhodesia. The lake, which lies to the weat of 
the Middle Lou~gwa, was first Been by Mr. Joseph Thomson, during his o u t d  
much in 1890 towudn Lake Bangweulu. Mr. Selby reached it by climbing the 
escarpment of the Muchinga range and crossing the level platern above, of which 
the lake is merely a flooded depression. The eurface of the plateau ie dotted here 
rod there with hnge monoliths, covared with lichen. The timber ie low, the gma 
short, and bng- running  streams occur every few milea Some thirty or forty 
ycwrs ago the country, now entirely uninhabited, wan densely populated with 
Waeenga, who retreated south-west owing to the depredations of the Angoni. 
The lake (known b the natives .e Wemba) watt spparently d l e r  thm when 
visited by Thomeon, an Mr. Selby says it  ie about 6 e q & e  miles in e x t e n t , w h m  
the former estimated i t  a t  30. There u e  only two narrow stripe of open water 
separated by a sandy belt covered with rushes, the rest of the lake being con& 
by long thin p e e  growing from the bottom, while the ground all around b 
swampy. The average depth appears to be 2 or 3 feet. The water is freah, and 
cont.ins fish, bur no hippo-or crocodiles. In ita neighburhood there are only some 
forty or fifty huts of the pooreet and wildest Wabiis 

A Canadia~ Lake of Subterranean Idow.-Mr. A. T. Drnmmond, in a 
recent letter to xdurc, describes a curious lake in Canada specially c h a r a c t e d  
by its having an invisible inflow. The lake in question, named the Lakeon-the- 
Mountain, is situated on the top of a cliff about 180 feet in  height, on the wnth 
side of the b y  of Quinte, an ann of Lake Ontario. I t  is described as a lake of 
clear fresh water, about 14 mile long, with a width of about three-quarters of a 
mile. The source of the inflow is not, i t  awns, attributable to  springe from any 
m b l y  higher grounds in the same country, but, in Mr. Drummond's opinion. 
rather to be sought in  the Trenton limestone area 25 or 30 miles to the north-t- 
w.Td of the Bay of Quinta The dip of the rooks ie faroarable, and for t h e  whole 
ditu~oe, and into the Laurentian area beyond, there is a steady rine towards the north 
until a t  about 50 miles away a height of nearly 400 feet above Lake Ontario in 
r-hed. A fair amount of rain fell in this higher country during the drought else- 
where. I n  order to ascertain their bearing on the origin of the inflow, Mr. Dmmmond 
this paet summer took a series of depths and temperatures in the lake. Whilst s con- 
siderable part of its area was shallow, the lake was found to have, close alongaide ib 
southern boundary, a great rent in the bottom, nearly a mile long, one-third of s mile 
o r  more wide, and varying from 75 to 100 feet deep Thia rent is probably due to a 
widened fault in the Trenton limestone here, and it  is stiggeeted that the name f o m  
which gave rise to tbia fault may also account for a subterranean connection with 
higher ground many miles away. In Lake Ontario,at its outlet oppoeite Kingston, 
during August, the surface of the water ranged in temperature m u n d  72O Fahr., 
and a t  a depth of 78 feet (the bottom) i t  was 56t0 Fahr., the latter being very 
much colder than during laet and some previous years. At the Lake-on-thaMoun- 
trin, whilst the temperature of the surface wan i 4 t 0  Fahr., a t  30 feet depth it - 
694" Fahr., a t  46 feet 47" Fahr., a t  60 feet 43' Fahr., and a t  99 feet 42O Fahr. 
Thus, whilst during the firat 30 feet there was not very much change in t h e  tem- 
perature, between 30 feet and 45 feet them was a rapid fall of 22f0, .nrl between 
the latter depth and the bottom a t  99 feet a further h l l  of only 50. 

Southern Chile.*-Mr. W. AnJerson Smith spent some time in southern 
-- 

'Temperate Chile, a progreesire Spain.' By W. Anderaon Smith. London: 
A. & C. Black. 1899. 
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Chile in the yeim 1896 and 1897, studying the conditions of the districts in which 
wloniation is now being carried on, the portion of tbe central valley sonth of Talca, 
thsieland of Chiioe and the small islands near it, and the lower reachesof the Palena 
river. The first put of his book deals with the social, political, and economic wn- 
ditim of the Republic ae a whole, the m o n d  and more important p t  with the 
rtctual conditions of the southern lands. He deala mainly with the varioua aepeote 
of natural history in a popular manner, and he h~ much to nay ae to the hiitory 
of south Chilean colonization and the preaent condition of the European mttlers and 
native Indiane. The remarkable density of the forests in the humid region is 
vividly described. The great shell-fish industry along the watt, and the vast 
abundance and elight utilization of the fish which swarm in sea and river, are 
strongly insisted on. I t  would appear that Mr. Smith made h t  observations with 
the asaietance, if not indeed on behalf, of the Chilean Government, but hie book ia a 
h k  statement of facts and opinions quite uninfluence 1 by m y  official control 

h l o g i e a l  Bereareher in thd bnder-The recently h u e d  volume of the 
Rewish dcl Husw dc la Plah for 1899 wntains several reports on geological inves- 
tigations lately made in the A ndee between Argentina and Chili. One of these, 
by Dr. Carl Bmkhardt, deals with that part of the range just north of 39' south, 
embracing the npper basin of the Biobio. The most remarkable feature here to be 
noticed is the ramification of the Cordillera into tbree chains, including between 
them two "Inter-Andine plateaux." The easternmat chain forms a zone of J d c -  
Cretaceous rocke with simple folds. This is followed towardr, the west by the 
plateau of Lae Lajas, a zone free from folding, covered with neo-volcanic rocks. 
Next comes the chain of Pino Hachado, forming a zone of Metwwic folds with old 
rolcanic rocks, surmounted by basalt, which last has k e n  ejected suhquent ly  to 
tbe folding of the Cordillera. The fourth zone consiets of the plateau of the Rio 
Alumin6, again free from folding, formed of granite, and wvered with neo-volcanic 
laves; while the laet two zones constitute the chain of Lonquimay, consisting of 
Juraeeio folde, associated in the east with granite, and further weat with h a l t s  
with eruptive centres. From the evidences of glaciation visible in tho basalt which 
cooem the Fino Hachado chain, i t  follows that the main folding of the Andes wae 
completed before the close of the glacial era. Dr. Burckhardt holds t h t  the Pino 
&hado chain ie closely related orographically and geologically with that of Lon- 
qnimay, and that the two form together the Cordillera, properly so-called, of the 
region. An interesting note is a h  given relative to a probable change, which hae 
occurred within comparatively recent times, in the position of the continental water- 
pr t ing in  this latitude. I t  now rune thruugh the Paeo del Arco, and is formed by 
g l ac i i  morainee. Where them are discontinuous the surface is quite level, and is 
occupied by a marsh. In  the valley of the Arco, which runs to the Atlantic, there 
are to be seen the ancient deposits of a large river, the rocks composing them being 
not found in the neighbourhood. In the valley of the Biohio there ie a system of 
dlnvial terraces, which show that that river once flowed some 600 to 1000 feet 
higher than a t  present, while the material of which they are composed is analogoulr 
to the deposits on the Arco. Dr. Burckhardt therefore concludts that the Biobio 
once flowed to the Atlantic through the valley of the Arco. The same volume of 
the Revista contains the report by Dr. Leo Wehrli on a geological expedition to the 
region of Lake Nahuel-huapi, which supplies the means of comparing the structure 
of the Andee in that latitude (40"-41°), with that observed by Dr. Burckhnrdt, and 
Plso with the phenomena previously noted by the two observers in 35O-36'. The 
region of the Biobio presents,ae might be expected, intermediato characters between 
the two others. In  tbe south Dr. Wehrli found the groundwork of the range to be 
a rest  granitic massif, while the folded sedimentary formations are represented only 
by two narrow belts. 
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Boundingr by the " Albatrorr " in the Paoifio Ooerm.*-A lettar dated 
a Papeete Harbour, Tahiti Island, September 30, 1899," giving particulars of the 
work aooompliehed by the Albdroas expedition up to that time, has been received 
by the U.9. Finb Commission from Prof. Alexander Agessie, and is published in 
Science of December 8,1899. The expedition left San Francieco on Auguat 23. 
The firat sounding WM made in 1st. 31' 10' N., and long. 125O W., in 1955 fathoma, 
about 320 miles from Point Conception, the nearest land. At  etation No. 2 the 
depth had iocressed to 2368 fathom, the nearest land, Guadeloupe island, beiig 
about 460 miles, and Point Conception nearly 600 miles distant. The depth 
gradually inareaaed until it reached 3088 fathoms in let. 16O 38' N., long. 130' 
14' W., the deepwt sounding thus far obtained. Off the Marquesaq in lat. 
7O 58' S., long. 139O 8' W., the depth bffisme 2287 fathoms. It then p a d  to 
1929,1802, and IOU) fathoms, in lat. 8O 41' S., long. 139" 46' W., Nukuhivaieknd 
being about 30 miles distant. Be~ween Nuknhiva and How-Honru (Ua-Huka) 
islands, 830 fathoms were registered, and 5 miles south of Nuknhiva 687 fathoms 
About 9 miles eouth of the latter island a depth of 1284 fathoms was obtained. - It  
would appear from the soonding that this part of the Marqueeaa rim from a 
plateau having a depth of 2000 fathoms, about 60 miles in width. The soundings 
were extended by the Paumotus aa far M Tahiti, and in d l  nnmbered eaventy-two. 
The deep barin in the Central Pffiifio developed by the wundings between Lat. 24' 
30' N., and.lat. 60 25' S., varying in depth from nearly 3100 to a litlle less than 
2500 fathome, is pointed out as being probably the western extension of a deep 
basin indicated by two sounding on the charts, to the eastward of the line of the 
expedition, in longitude3 126O and 120° W., and latitudes go and 11° N., one of 
over 3100 fathoms, the other of more than 2550 fdthoms. I t  was proposed to name 
this large depression M o m  basin. Large hauls of red clay and manganeee nodules 
were obtained from the bottom of this basin. The bottom tempemturee of the 
Moser basin varied between 3%Oa6 a t  2628 and 2740 fathoms to 35O.2 s t  2440 
fathoms, and 35O a t  2475 fathoms; h u t  120 milea from the Marquesas. At 
station No. 23, off the Marqueeas, in 1802 fathom, the temperature was 35O.5. 
The temperatures of the bottom between the Marquesas and Paumotus were 34O.9 
at  1932 fathoms, 3b0 at  2466 fathoms and 2451 fathoms, and 35O.1 a t  2527 fathoms. 
An extensive collection of snrface animals wee obtained, including many intenwting 
forms. On the way to Tahiti a few days were devoted to an examination of the 
westernmoat atolls of the Paumotus. Prof. Agassiz inclines to the opinion that 
them atolls have been formed in en area of elevation similar to that of Fiji. He 
points out, aho, that the Paumotus are situated on a plateau similar to that upon 
which the Marqueeae and Society islands are placed-this plateau having s depth 
of from 1200 to 1500 fathoms rising from the general oceanic basin which surrounde 
them, and which hae a depth of from 2300 to 2600 frthoms. Furthermore, evidence 
of thin elevation is found at  the two extremities of the Paumotu plateau, a t  Makatea 
and the Gambier islands. 

Journeyr in the h e l l e  Peninaala, New Britain.-Two short crccounte of 
journeys in the mountainous districts of the Gazelle peninsula appear in the 
Zcutechrs Kolonialblatt for December 1 laet. The first, by the Governor of German 
New Guinea, describes a visit to the Mission station St. Pauli among the Baining 
mountains, in the western part of the peninsula. The tract between the mountains 
and the c w t  contains a large area of very fertile mil, possibly suitable for cacao 
cultivatioc. A species of Ficua wan also seen, which seemed to yield a good 

- -- 

R e  Oeograplrical Journal, vol. xiv. p. 215. 
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supply of caoutchouc. The strip immediately below the mountaim is i n t e m t e d  
with perennial streams, which eometimee disappeu in the porous limestone. Tho 
p t h  to the Mimion station leads by the valley of the Malamgq clothed with 
splendid forest. The echo01 a t  St. Pauli already haa an average of twelve scholars, 
although the station is of quite recent date, the population of the neighbourhood 
SF, and the country difficult to travel. The Baininga u e  an energetic and 
friendly diepoeed moe, and good a g r i c u l t u ~ t a  Their wttlemente am, oe a rule, 
pkced on the highest and steepest summits, one of whioh, 1000 feet higher than 
the  station, WM visited by the governor. The fertility of the mil among the 
mountains m m s  to vary greatly. The most characteristic forms of vegetation are 
luxuriant bambooe, wild bread-fruit trees, and the "gallip," a tall tree with 
spreading crown, producing edible nuta The governor afterwards visited the 
northern parts of the peninsula, c rwing  over from TalUi bay to Blanche bay, and 
following the path round the shores of the latter. There ie one dilliodt spot where 
t h e  mountains fall sheer to the sea, but the view over the bay in p91.ticularly fina 
T h e  m n d  expedition was made by the Governor of Herbertshiihe to the Varein 
mountnine, to the south of Blanche bay. The way to the Catholio Y M o n  station 
of St. Josephathal leade first through oultivation, bush, and grass-land, and after- 
nards through high forest. The aktion lies in a fine and commands an 
extensive view over the Gazelle peninsula, whioh reveale the faot-confirmed by 
t h e  excursions of the missionary, Pater Apunto, in the enrrounding country-that the 
greater part of the peninsula is quite nninhabited. Seveml of the villagee round 
t h e  station were reached by eteep patha,one of them leading through the dark ravine 
of  a stream. The eeparate homesteads are widely scattered among the beeh, and 
t h e  huts are e d  and poor, not allowing a man to stand upright in  them. From 
t h e  Varzin mountains a oomparatively level ridge rum north-west in the direction 
of Kabaira, with which place i t  would probably afford a good means of 
communication. 

WLAB BE5IOmII. 
Glacial Phenomena of 8pikbergen.-In a p p e r  read before the Geologid 

Society in June last, and printed in the fourth part of the Quarterly Journal of 
t h e  Society for 1899, Mr. E. J. Garwood s u m  up the results of hie obaervatioee 
o n  the glacial phenomena of Spitsbergen, made during his second visit with Sir 
Martin Conwny. Some of the points were briefly touched upon by Mr. Garwood 
after the p p e r  read by Sir Martin Conway before our Society; but they nre now 
dealt with in greater detail, and throw valuable light on the phenomena of ioe- 
sheets generally. Using the krm "ice-sheet" in the sene  of a covering of ioe 
radiating from a watershed consisting of snow and ioe, and not confined by visible 
barriers bf rock, Mr. Garwood says that two euch sheets exist in the psrt of Spita- 
bergen explored4ne on each side of the depressed ares connecting DicLson bay 
and Wijde bay ; the radiating point and chief gathering-ground of eooh area lying 
somewhat north-west of its centre, with supplementary d i e t i n g  p i n k  to the 
north and eset. The peaks and ridges which protrude above the ice (0.g. Mount 
Chydeniua and the Three Crowns) are in this view to be regarded as group of 
wNunatakkr." Thew ice-sheets seem to be the remnant of an ice-oap which onoe 
buried the country more deeply, the condition of thinge obeervable being prob~bly 
aimoet identical with that which prevailed in our own country towards the close of 
the glacial epoch. The alpine-glacier stage has not yet been reached, the pheno- 
mena of valley-bound ground-ioe with freely moving surface layers being still 
maintained, bat the original central radiatiog point has k e n  replaced by eeveral 
decentralized points. Among the more pr t i cdar  features described are the ice- 
tunnels ascribed by Mr. Garwood to the arching up of ice-bridges on the cloning of 
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crevasses; the bringing up of englaoial moraines to the surface by the obstruction 
caused by nunatsklu ; and the englacial streams with their depoeitr, which mme- 
times take the form of " kames " a t  right angles to the direction of the valley. Mr. 
Garwood was unable to gain any data reapeating the rate of movement of the ioe- 
sheets, but thinks that in the case of glaciers near the c w t  the rate is not lees 
than 15 or 20 feet in twenty-four hours. From oheervations made a t  the termina- 
tion of the King's bay glacler, he considers that the discharge of icebergs is caused 
primarily by the actionof the tides, occurring during each rise and fall of the water, 
or four times in twenty-four hours. The size of the larger bergs, even supposing 
that these represented a portion of the ice-front which had resisted one such riae or 
fall, would indicate a daily motiou of 16 to 20 feet, without allowing for the smaller 
fragments constantly falling. The paper also touches upon the action of --ice, 
and rock-sculpturing above the snow-line. 

The Wellmsn Polar Expedition.-A detailed account of the Wellnun 
polar expedition of 189&99, with a map and illmtratione, appears in the December 
number of the National Geographic Magazine. An outline of the scope and 
character of the meteorological work of the expedition, by Mr. Evelyn B. Baldwin, 
is alm published in the same number. The main facts of the expedition have 
already been given in the Geographical Journal (me Jotcrnal, vol. xiv., 1899, 
p. 326). On June 26, 1898, the party sailed from Trombii, in the ice-protected 
steamer Etillijof, calling a t  Archangel. The most northerly point was reached 
on March 20, 1899, off the east ooast of Rudolf Land, near the 82nd parellel of 
latitude, 565 miles from the Pole. Subsequently a party, led by the meteom- 
logiet Baldwin, explored the eastern limits of Franz J w f  Land. A voyage wan 
aiso made in the unexplored parts of Markham eound in the relief steamer 
CapUa, and altogether some twenty new ldnde or islands were added to the map 
of that archipelago. Confirmatory evidence i s  given as to the non-existence of the 
Dove glacier of Payer. Wilczek Land is also said to differ in form and dimensiom 
from the Austro-Hungarian explorers' maps. The resulte of the scientific work of 
the expedition to be published later include the obwrvations of Mr. Baldwin on the 
a u r a  borealis; Mr. Harlan'a report on the aurora, particularly from the point 
of view of its effect upon the magnetic needle, as a h  his general study of the 
physical wnditions of Frnoz Josef Land; and a report by Dr. Edward Hofma, 
medical officer and naturalist of the expedition, concerning the fauna and flora 
of that region. The meteorological observations by Mr. Baldwin will also appear 
in a subsequent paper. 

The Teaching of (3eography.-Miss Reynolds wns awarded the Gilchrist 
Travelling Studentship in connectton with the University of Wales in 1898, and 
aeleoted as her subject of study the methods of teaching geography in Switzerland 
and the north of Italy. She has now published a very interesting report,. giving 
the reault of her studiee. The greater part of the report is occupied with Switeer- 
land. The part which geography should play in education is first considered with 
reference to the views of Roussesu, Peatalozzi, and the Swiss geographical teachers 
of to-day. The methods of geographical teaching in the Swiss universities a d  
schools are then described separately, and some account of the complicated cantonal 
educational legislation is given. Chapters on school journeys and excursions, map- 
making and apparatus complete tlle section. While the whole of the report is 

* 'The Tenching of Geography in Switzerland and h'ortl Itidy.' By Jotin Bewnice 
Reynolds, B.A. I.ondon : C. J. Olay B Sons. 18!#9. 
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wful  and very helpful for the teachers of geography, special interest attachea to 
the chapters on school excursions, maps, and apperatus. The sohool excursion and 
the school journey am not exclusively geographical as practiced in Switzerland, or 
in h a n y ,  but they are entirely educational. Perhaps the most valuable of their 
lesaonn is the early training in travel. There L probably no luxury lem fully 
enjoyed than ordinary tourist travel, nimpl y because the tonrist has no idea how to 
mupy his time or what to look at. The same effect is often to he traced in the 
more ambitioue journeys of explorers. WES Reynolds shows in great detail how 
school excursions are organized, and pointa out alm in what particulars they often 
fall short of the ideal. I t  remains to be seen how such a method of training could 
be applied in thi country in different social and educational conditions. 

OBITUARY. 

ON January 11 (New Style), 1900, a t  half-past eight in the morning, after a short 
but painful illnees, Lieut.-General A. A. Tillo, a Vice-President of the Imperial 
Bassian Oeographical Society, paseed away. 

The deceased, besides his purely military duties, wae widely known and respected 
in the world of science for his great and sucoeaeful resaarches. Having received an 
excellent training in geodesy a t  two military acsdemieethat of the ~ r t i l l e r y  end 
Staff College-he' lost no opportunity of acquiring knoaledge, and while in S t r a w  
burg in 1879, in attendance on H.H. the Grand Duke George of Meckleuburg, for 
whom he acted ae tutor, he seized the opportunity to attend a complete course of 
lectures on Jurinprudence a t  the University of that city. Hsviug thoroughly maatered 
four languages (German, French, English and Italian), A. A. TiUo was able to 
develop his mental powers by study, and found time by his indwtrionr, habits to 
read through a maw of literature relating to various branches of science. He 
showed the wide range of his learning by his works, among which there were 
treatises on cartography, geodesy, hypsometry, terrestrial magnetism, meteorology, 
and lastly pure geography. Many of theee are works of great importance, such ae 
'The Hypsometrical Map of Rumia,' ' Essay on a Tabulation of level ling^ of the 
R n ~ i a n  Empire,' ' The Aralo-Caspian Levelling,' ' Terrestrial Magnetism in the 
Orenburg Region,' ' Reseamhes on Geographical Distribution and Secular Variations 
in the Dip and Deflection of the Magnetic Needle throughout European Rumia,' 
'The Distribution of Atmospheric Pressure in the Roesian Empire and Asia on the 
Bask of Obeervations taken between 1836 and 1885,' ' Map of the River Basins of 
European Russia,' etc. The number of his separately published works reached one 
hundred, and there are others unpublished of great value. Of these the following 
am prepared for publication : 'Map of the River Basins of Aaiatic Ruseia,' 'Area of 
the Russian Empire,' ' Lengths of the Rivera of Asiatic Russia,' etc. 

Many of theee works required the co-operation of a few asnistants, and Tillo 
always knew how to inspire them with a love for their task and combine their 
hbours with hi own r i l h  the happiest result. His rare tact combined with his 
wide knowledge gave him great authority and influence, and i t  was due to these 

We are indebted to Lieut.-Colonel Jules Shokalsky, Secretary of the Pllysicel 
&tion of the Imperial Russian Geographical Society, for the following brief memoir 
of the late Lieut.-General A. A. Tillo. 



that he achieved brilliant results in his yet unEoished work-1 Expeditiom to 
examine the Headwaters of the Principal Rivera of European Russia,' for which he 
had to make use of a number of fellow-workera in the variow departments of 
scienca Having collected a meas of matariala bearing on various questions, Tillo 
never withheld or declined to impart information to others engaged on similar 
studies, a fact which the writer of this memoir can tat i fy from hi own pemns l  
experience. I t  waa due to Tillo'n initiative that the Geographical Sooiety under- 
took a series of researches on magnetic anomalies in the government of Kurek, and 
collected rich materials for the hypsometry of R w i a  With all hie great erudition 
Tillo was conspicuous for his modesty, and knew how to listen to others and reapect 
their opiniom. 

Geographical science and Ruesia have lost in him a foremost worker and a good 
.man in the beet sense of these words. 

Dr. Paulitaohke. 
The well-known African traveller, Dr. Philipp Paulitechke, Imperial Councillor 

and Profewor at  Vienna University, died in that oity on Deoember 11,1899. Born 
a t  Tffibermagowitz, in Moreria, he made himself a name by hie ethnographial 
reeearohes in the Somd and Qalla countries, in which he and his companion, Von 
Hardegger, were the first Europeans to penetrate south of Harrar .e far ae Bia 
Worabs. The most valueble monument of hie active literary career is his 'Ethno- 
graphic NordostAfrikrs,' in which work, aided by the linguistic researches of the 
deceaaed A. W. Schleicher, he treated in an exhaustive way both of the material 
and moral culture of the peoples of that p r t  of the oontinent. - 

CORRESPONDENCE. 
The B6gime of the Okavango Ever. 

1 was interested to read in pour last issue Major Gibbons's account of his travels in 
Barotseland, particularly that portion relating to the Magwegena spruit, whioh 
connecta the Okavango river with the Kwando. 

Major Gibbons apeaka of this as merely forming an overflow of the Okavango 
"during two months of the year, becoming waterlees during the dry eemn." But 
in thicr be in incorrect. I t  so happens that in August last-the height of the d y  
seaeon-I wns on the Magwegena myself. I t  was then flowing freely, and muoh of 
.the country on both banks was flooded. And yet when Major ~ i b b o n s  saw it in 
April or May i t  waa dry. 

It follows, therefore, that there is a double overflow each year from the Okamugo 
,into the Kwando ; while curiously enough, as i t  is well known, the Kwando itself 
comes down twice annually in flood, a t  the name time an the Okavango is over- 
flowing. Obviously, then, the same caneee make both the Okavango and the 
Kwando r k ,  not only in the wet season, but also again in the dry. 

Hitherto, I believe, the suggestion haa held ground that the second rise in  the 
Kwando may be caused by the accumulated rainfall a t  its source being held h k  by 
vegetable growths in the river-bed, so as not to reach the Linpnt i  marehee until 
some months after the local rainfalls have been carried off by the stream, and that 
Shereby the second ovedow at  this point in caused. But now that we know a t  
the Okavmgo a h  has this double rise, this theory is rendered less tenable, unleap 
we are to understand that the upper reaches of both rivers are so exactly that 
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t h e  rainfall a t  their sources oocupiea just the same time in percolating through the 
vegetable growthe which are said to obstruct their reepective beds. At the same 
t ime I confess that no other feasible explanation oco1lr-a to me. The subject is, 
however, a very interesting one, and it  is possible that, now tbat renewed attention 
is called to the facts, some of the Fellows of the Society who are acquainted with . 
t h e  upper portions of either river may be able to give ua the benefit of their 
knowledge, with a view to clearing np what a t  premnt is somewhat of a myetery. 

PERCY C. REID. 
Feering Bay, Kelvedon, Jannuy 18,1900. 

QEOQRAPHICAL LITERATURE OF THE MONTH. 
d d d i b i o u t o u s ~ .  

By HUGH ROBmT MII& p.m., LBrqrbr, EG.8. 

THE following abbmviationr of n0UM and the adjealiw derived from them are 
employed b indicate the soume of utioles from other publications. Oeogmphid 
name0 are in eeoh cane written in full :- 

k = Aoademy, Ademie, Akademie. Mag. = Magazine. 
Abh. = Abhandlnngen. Yem. = Memoirs, M6moirea 
Ann. = Annals, Annaleq Annalen. Met. = YeteorologiaL 
a = Bulletin, Bollettino, Boletim. P. = Pmoeedingr. 
Corn = Commerce. B. = Bo 81. 
C. Bd. = Comptea Bendmi. Ber. r &view, Rerne. 
Erdt = Erdknnde. 8. = Society, Sooi6t6, Selrkah 
0. = Qeography, C)eogrsphie, Qeogmb. Sitab. r Silznngeberioht. 
Gem. = Qeselleohaft. T. r Trasaotiona 
I. r Institute, Institution. V. = Verein. 
Ir. = Iavwtiya Verb. = Verhaudlnngen. 
J. = Journal. W. = Winsensohaft, and aompoundm. 
t e k. = kaiaerlioh nnd k6niglioh. 2. = Z e i b h r i k  
RL = Mitteilnngen. Zap. = Zapi8ki. 

On account of the ambiguity of the wordr octaoo, uorto, eta., the size of boolo in 
t h e  lint below L denoted by the length and breadth of t%e wver in inohm to the neuert 
half-inoh. The size of the Jmmd ia 10 x gl. 

A dootim of tha rorh in thir 1Lt wil l  be notled elmwhen in the Jour~L" 

BVBOPP. - - 
Trade of Bulgaria for the year 1898. Foreigu OMoe, Anuual No. 255'7,1899. Size 
10 x 64, pp. 58. Prim 3d. 

==w. Ohkbolm. 
Stanford's Compendium of Geography and Travel (New Iaue), Enrope. Vol. i 
The Countries of the Mainland (excluding the North-West). By George Q. Ohis- 
holm, aea. London: E. Stanford, 1899. Size 8 x 54. pp. u. and 736. M a p  
and lllwlrdionr. Prim 158. Pramtad by the Publihr. 
ThL L referred to in the Jmmal, p. 172. 

E~rop--Olrakl Paiod. N ~ I U W .  WocAendrift 14 (1899) : 525-928.537-513. W e b .  
Venuoh einee Ueberblioks iiber die Vegetation der Dilnvialzeit in den mittlemn 
Begionen Europae. Yon Dr. C. A. Weber. 

-Historical. I-. A. Imp. Sci. St.-P&reLurg 8 (1899): 1-184. Wwtbeg. 
Ibrhbfm's-Ibn-Ja'kllb'a Reisebericht i i h  die Slawenlande aus dem Jahre 965. 
Von Friedrid Weetberg. 
A critical rtudy of the report of the journey of Ibrahim ibn Jaknb through the 

wnntry of the Slavr in A.D. 965, with nates as to the identi5cation of the places men- 
tioned by him. 
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Tde Changoe in the Political Map of ~oro~e 'dar ing  the Nineteenth Centnry, M 
illustrated by Copper Coine. By D. F. Howorth. With IUdrdions. 

Europe-Statirtior. I l n P  
Die Bevolkerang der Erde. Periodide Uebemicht iiber neue Arealberechnuogon, 
Gebietavednderungen, Ziihlungen und Schiitznngen der Bevolkerunp auf der 
~eaamten Erdoberfhhe. Herausgegeben von Alexander Supan. X. Europe.- 
Dr. A. Petermann'r Yitteilungen. Erg-bzungsheft Nr. 130. Qotha: Jnetoll 
Perthes, 1899. Size 11 x 74, pp. vi. and 83. 
The area and po ulation of all the muntries of Europe at the cenme of 1891 and 

1895, with occaeionaf supplementary or later data. Maps are given of the change in 
the northern frontier of Greece and of the density of population in Ruesia. 
r r u l O &  C. Rd 1 s  (1899): 1041-1013. M~td. 

Snr de nouvellee reohemha muteminee en Ddvolny (Hantee-Alpes) et eur le plm 
profond pnita nature1 connu (ohonrun firtin, 31P). Note de M. E.-A. Martel. 

Zranw. 0.2.6 (1899) : 580- 587,618-630. Aaerbroh. 
Ueber franziisieohe Liinderkunde. Von Pmf. B. Anerbach. 
On the physical geography of Franoe. 

R a n ~ e .  Ann. B. 8 (1899) : 427437. B f g d  
La Carte de France, d ' a p h  l'ouvrage du aolonel Berthant. Par ?d. (3. Bigonrdan. 

With Map. 
Hietorical stndiee of the survey of France from 1750 to 1898, with reproduced 

speoimens of the various m a p  referred to. 
-Loire. Joanna 

Colleotion des Qnides-Joanne. Itin6raire ge'nhl de la Fmoe. Par Paul J-e. 
La Loire. Pub : Hachette et Ch', 1899. Size 64 x 4). pp. 48, xx., and 338. Maps 
and Phnn. 

mee-Parwillecr B.8.G. MarueCIb 23 (1899) : 7-30. XMSOIL 
b e i l l e  port colonial. Par M. Paul Masson. With Diagrams. 

-e-rant B ~ O .  C. BJ. 188 (1899): 993-996. J ~ Z M ~ O ~ .  

Note enr les travanx au mont Blano en 1899. Par M. J. Jenssen. 
Banoe-Morvan. Ann B. 8 (1899) : 405426. Yarton~e. 

Une excureion de gdograpl~ie phyeique dam le Bforvnn et l'Anxob. Par M. E. de 
Mutonne. With M a p  and Platsr. 

Ranoe-Woxmandy. C. Rd. 1s (1899) : lM3-lW5. Thoulet. 
Bvaluation approchQ de la dhndation do terrain c d t a d  des &tee normandea 
Note de Bf. J. Thoulet. 

Oermmy-Bsruk. S i l a l .  A. W. Miindm (1899) : 197-222. Whsahank. 
Oeologinches ane dem bayenwhen Wolde. Von Dr. E. Weinwhenk. With M a p  
and IUwlrationr. 

Oermrsy-Elbe. Ddrche Rundrcltau G. 88 (1899) : 24-32. Ham. 
Das Delta der Elbe. Von W. Henz. With IZluatrotion. 

Qemany-Pru~aia. Schiine. 
Der F l h i n g .  Von Dr. Emil Schiine. Wissenwhaftliche Veriiffentliohnngen dee 
Vereins fir Erdkunde zn Leipzig. Vierter Band. Beitrage znr Qeogra hie daa 
mittleren Deutschlsod. Herausgegeben . . . von Friedrich Bs@el. %ipzig: 
Dunoker & Hnmblot, 1899. Pp. 91-191. Map and l l l w t r a t i o ~ .  
On the origin of the name Framing as applied to the low bare ridge in the south of 

the North Qerman plain on the border8 of Anhalt. 
Qormul y-hxony.  W o k b .  

Das Vogtland, als orographisches Individunru. Eine Studie zur deutschen 
Landeskunde. Von Dr. Albert Woh1rab.-Forschnn,~en zur deutachen Landes- 
und Volkakunde . . . heranagegeben von Dr. A. Kirohhoff. Zwijlfter h n d .  
Heft 2. Stuttgart : J. Engelhorn, 1899. Size 94 x 64, pp. 97-183. Map a d  
lllustrationa 

Qmmny-Thilringedd. Piindlsr. 
Kritik orometrischer Werte und Richtnn~evorhiiltnisse der Gmm- und Thai- 
bildungen in  Thiiringerwald. Von Max Giind1er.-Wis~nsohaftliohe Vexiiffent- 
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lichnngen den Vereinr ftir Erdhnde zu Leipzig. Vierter Bsnd. Beitriige znr 
Geographic dw mittleren Deutsohland. Herausgegeben . . . vun Friedrich 
Batzel. Leipzig : Dnnoker & Hnmblot. 1899. Pp. 281-382. 
On the cmets and valleyn of the ThUringerwald, considered in relation to the om- 

graphioal stmature of the gronp. 
em& Tsmph. P.R.S. 66 (1899) : 370-375. Penrore. 
On the Orientation of Qreek Templea, being the resulta of mme obaervatiou taken 
in Qreeoe end Sioily in the month of May, 1898. By F. 0. Penme. 

-=iPY. Dsulrclrs Rwdrdov ff. !dl (1899) : 503-507. ~ b o s r .  
Die Tmkenlegang den Earredermoortw. Von Dr. ffdm Szirbnaz. With Map. 

On the drainiig and reolemation of a great marsh near Nagy-Uroly in Hungary. 
Italy. D d e .  

Italien. Von Pmf. Dr. W. Deeoke.-Bibliothek der Underkunde, heranage be11 
von Dr. Alfred KirchhoE und Dr. Bndolf Fitzner. Dritter nnd viertcr grid. 
Berlin: A. Sohall [l898]. Size 10) x 7, pp. xii. and 514. Mapr. Platu. and 
Illudrdionr. Prim 14 m 
A mmplete geographical d d p t i o n  of Italy, b a d  on geological ntruoture, and 

including all the conditions of which modem graphid  demription takes aoconnt. 
T h e  Yalteae island gronp in included, althongKrniar, whioh haa oertainly m equal 
cleim to be included in Italy, is left oat of account. 
Italy-Uri.. AUi R. A .  Lincai, Rsndiamfi 8.2 Hem. (1899) : 193-203. Oruu. 

Osaervazioni a d  rapporto della second8 spdizione malarica in Italia, pmieduta 
dal Pmf Kwh, compoeta oltre che dallo stesm Koch, dal Prof. Fmoh, dal dottor 
Ollwig e codinvata dal Prof. hie. del &mi0 B. Grwei. 

I t a l ~ - ~ .  B.S.6. l tuZia~ 1% (1899) : 481-489. Bosetti. 
Tra vie romane della Bomagna : Ernilis, Flaminia e Popilia, note del E. -ti 

Port=@- J. Manehdsr ffd. 16 (1899) : 7.5-122. Bowby. 
Portngal, the Portngueae, and the Ve~w, da Game Celebration, 1898. By John R. 
Newby. With Sketch-map and IUwlrdiona. 

B d .  P. Philowph. S. 6lasgm 30 (1899) : 192-222. Pavor. 
From the Baltic to the Canpian. A Voyage a c r w  Rwnia By Sam. Mavor. With 
Map ar~d Illudrationr. 

Bnda-c.lulr. Ann. Q. 8 (1899) : 469-471. Legru. 
Le syst2me Muie. Par M. J. Legrse. With Map. 
The Marie sptem of inland waterwavs leads from the Volga, ntarting at  Byhinsk, 

np the Cheksna, and Wnce by can111 p&t the White Lake, and nkirting the aontheru 
&re of Mea Onega and Ladogs to the Neva. A ehorter system of aruale runs from 
Bybinsk np the Mologa river, aud down the Tykva to join the Neva canal on Lake 
Ln&ga. 
Blud.-rinland. Fennia 17 (1899). - 

Atlas de Finlande. Texte. PubliC par la Booidti de Gkgraphie de Finlanda 
With Diogranu and lllushurlionr. 
The explanatory text acoompanying the special Atlm of Finland published by the 

Finnish Geographical Society. See review, p. 145. 
B-Worthem. Peuron. 

'Beyond Petaore Eemtward.' Two Summer Voyages to Novaya Zemlys and the 
Llands of Bsrmta Sea By Henry J. Peamn. With Appendices on the Botany 
and Geology. by Colonel H. W. Feilden. London : R. H. Porter, 1899. Size 94 
x 74, pp. xiv. and 336. Nap and ltlwtrathm. Prios 2%. 6d. nst. Prumkd 

.bg&A*. 
Mr. Peareon hse collected the narrative of twovoyages to the borders of the arctio 

region8 in 1895 and 1897, and the variour monographs which have since been 
-ted to different learned aooieties on the natural history collections. The ~9::. 
fonm a handnome volume illustnrted by a large number of excellent photographs of 
the scenery, people, fame, aud flom of the extreme north of Europan Russia. The 
Bnsrien names have not been transliterated in accordance with a definite system, and 
aeveral forma of the name word occur. An unusual feature (which it would w well for 
other authors to follow) is the inclusion of numerous ekebh-plans of parts of the din- 
tricta traversed, no that the render Baa the grcateet fncility in following the descriptions. 
A general chart in aleo given. 
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Ilwltlerhnd. Jahrb. Eahweirsr Alpenclub 84 (1899) : 225-252. -or. 
Dan Pommat und die dentaahe Bpraabgsmeinde Boeco im Teaniu. Von Dr. A. 
Bilhler. Wifh IUurhatioru. 
On the dintribntion of languages in Ticino. 

Iwitxerlsnd. Jahrb. Sahweirst Alpendub 34 (1899): 263-274. Marcanton. 
Len d&&olen au glacier de Cdte-&he. Par Paul L. Mercnnton. With Illdrationr. . 

Ilwitrerknd. Jahrb. Sah& Alpenclub 84 (1899) : 253-264. Iltaasl. 
Wege und Stege der L a n h h a f t  Avers. Von 8. Stotlel. WU IUuJmfionr. 

United Kingdom-England. J.S. A r b  48 (1899) : 6-20. BUT. 
Opening Address. By Sir John Wolfe Barry, K.U.B.. eto. With Pkms and &diom. 
On providing means of orosning two currenta of tratfio at  right angles by means of 

mbways, applicable to the boniest centres of London. 

Un i td  Kingdom-&gland. acdog. Nag. 6 (1899) : 501-505. h ~ k i n n .  
On the South-Eastern h l f i e l d .  By Pmt. W. Boyd Dawkinr. 
The boring at  Ropersole, in the Weald of Kent, atabliahes the fact that tho Dover 

corlield extends northwade for a distance of eight miles and beyond in the directiou, 
of Canterbury. The cmlield does not extend an far to the south-went as Brabourne. 
where strata believed to be of Devonian age hare been found by boring. The upper 
snrface of the coal-measures i n  fonnd a t  Dover a t  a depth of 1100 feet, and s t  Ropersole 
nt 1181 feet. 
United Kingdom-England-Deron. Peek. 

Bousdon Observatory, Devon. Vol. xv. Meteorologiaal Obnervatious for tho Year 
1898. made under tibe superintendenoe of 8ir  Cuthbert E. Peek. Bart. Londoa, 
1899. 8ize 11 x 9, pp. 40. Plob. Pruanlsd by Sir Cuthbert Peck. 

United Kingdom-England and Wales. P.R.I. 16 (1899) : 679-697. Ilmrsrglt. 
The Bringing of Water to Birmingha~n from tho Web11 Mountains. By James 
Mmnergh. With IUurtrdionr. 
Partiaulare of the Elan drainage area near tho sources of the Wye and Elevern. which 

is to be utilized for the supply of water to Birmingtram. A sketch-map ia given of the 
water-supplies of Mancheater. Liverpool, S h k t o n ,  and Birmingham, and special map3 
of the Elan araa, with pictures of the work8 nnder coustruction. 

United Kingdom-BadolMa Oblervationr. Stone and Bunhu t .  
Astronomic:~l and Jdeteorological Observationn m d e  at  the Raclcliffe Observatory. 
Oxford, in the Years 1890-1891, under the Superintendence of the late Edward 
James Stone, m.A., eto. Edited by Arthur A. Rambaut. x.A.. etc. Vol. xlvii. 
Oxford : J. Plrrker 8: Co., 1809. Size 10) x 6). pp. rrvi., 240, xii., and 68. Pre- 
Mnlsd by tL Badidiffa Trudcca. 

United Kingdom-4aotland. Gedog. Mag. 6 (1899) : 472-479,510-520. Lapworth. 
The Survey Memoir on the Scottiall Uplands. By P N ~ .  C. Lapworth. 

United Kingdom-8ootland-8kp. &log. Mag. 6 (1899) : 485-491. I t r b r .  
Notes on 8ubnLial Erosion in the I d e  of Skye. By Alfred Harker. 
A study of the erosion of the tertiary volcauia rocks in the ialaud of Skye. 

Asia-Fkilwsp. Fortnighfly Rer. 66 (1899): 914-925. long. 
Bneslen Railway Policy in Ania. By B. E. C. Long. With Map. 
A sketch of various Runnitan plans for an Asiatic railway syetem, including the pro- 

jected line from Saratov, paaning between the Caspiau and Aral eeas to Ohn jui ,  aud 
thus uniting the Transonepian and European railway systems. 

Oeylon. J.R. Colonial I. 31 (1899): 9-44. Ferguwn. 
Ceylon in 1899. By John Fergueon. 

Ceylon-Colombo. J.S. Arts 48 (1899) : 73-93. 
Old and New Colombo. By John Fergueon. 

Ohine R s w .  Frangaise 24 (1899) : 651-65s. 
Lo Kouytch6ou. Par Aloys Schotter. 

Bohotter. 
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--. B.S.B. Ihliona IS (1899) : 408-418. V.nnatrllL 
Una eacnraione nel *Kicmg, lettera del rmio ten. di vlucello L. Vannutelli. 
Wifk Map and Zlludmlionr. 
A trip from Ningpo in the early part of 1899. 

Cbb-Kiungohm. Butlw. 
Trade of Kinngohow for the Year 1898. Foreign Omae, Annnal No. 2348,1899. 
She 10 x 6. pp. 14. Prim Id. 

~ - Y a ~  Valley. Biahop. 
The Yangtze Valley and Beyond. An aocount of Journey8 in China. olrie0y in 
the Province of Sm Chnan and among the Man-tze of the Somo Territory. By 
&a. J. F. Bishop. London : John Murray, 1899. 8im 94 x 64, pp. xvi. and 158. 
Map and ZUwtmtbru. . l'tice 218. !l'wo wpias, vna prsMnted by Ub Auihor, tlw 
0th by the Publialrsr. 
A fall record of Mrs. Bishop's journey up the Yangtso in 1896, of whicb a summary 

dewription waa given in the Journal for July, 1897, vol. x. p. 19. See notice, p. 149. 
China-YaIIgtm. Iaidmom. 

Crubing np the Yangtare. By Eliza Bohantah Scidmore. From tho Century 
1Ioguzinq September, 1899, pp. 668-679. l l l d r a f i o t ~ r .  

Chinen ISmpim-Mongolia. B.S.B. Park W )  (1899) : 308-329. Klements. 
Voyages de Dmitri Klementz en Mongolie midentale, de 1885 b 1897. With 
Map. . . 

a0ag =WK. Blaka 
Hong Kong, Be rt for 1898. Colonial Beporta, Annual No. 282,1899. Size 

x 6, pp. 34. E m  24d. 
In& Dlvrsd. 

The Making of a Frontier. Five Yeara' Experienoea and 6 d v e n t m  in Qilgit, 
Hnnza, Nagar, Chitral, and the Eantern Hindu-Kualr. By Colonel Algernon 
Dnrand. C.M. London : John Murray, 1899. 8ipe 9 x 6, p. xvi. and 298. Map, 
Portrait, and IUuutrationr. Price 166. P r d  by Uw Bhirher. 
A history of the formation of the Qilgit frontier, of value. an the author claim, not 

for the revelation of facta from offlcial sources, but for the abaence of auoh inaocluractiea 
as an onbider might fall into in discuaaing facta already acoecaible to the public. 

India. J. Matuheder Q.8. 16 (1899) : 159-173. Eatoh. 
Our Indian Empire : with Peraonal Beminisoenoea of a Tour from Charing Cross 
to the North-Weat Frontier. By E. F. Q. Hatuh, M.P. With Map and 
n r d d M n r .  

Indb-Arohmology. Nouv. Archivu Mia. Sci. 8 (1899) : 521-558. Pouahsr. 
Rapport aur nne mianion d'e'tndea archiologiqnea et religienaea dana 1'Znde. Par 
M. A. Foncber. 
The miaeion lasted from November, 1895, to October, 1897. The journey included 

a short atav in Ceylon, a visit to Southern India and Medraa, then toCalontta, Beoarea. 
Luohow. Lnhore, and a louger sojourn in Eashmir. After this the Swat valley w e s  
visited, rnd the jonruq ooncluded at Bombay. 
Inaia-WN. -- 

Beport on the Y a h  Observatory for 1898-99. Sine 13 x 84, pp. 8. Diagram 
India-Xadrss. P. I. Oiml Engineerr 137 (1899) : 2-71. Jonsr. 

The Waterworks of the Madraa Prddency. By J. A Jonea With Map and 
Pbnr. 

India-lktb-Wert P ~ ~ n t k .  - 
A Dictionary of the Pathan Tribes on the North-Weat Frontier of India, oompiled 
under the ordera of the Quarter-Wter-General in India. in the Intelligence 
Branoh. Wcntta, 1899. Size 6) x 44, pp. 240. Map. Pmmted by the Indian 
Qmd. 
This little book gives in oompect form the names and tribal relatlona of about 

2500 tribes, olune, divisions, mbdivieionn, aectiona, and minor fractions of the Pathan 
pple,  each o l w  mentioned being a portion of that mentioned before, and comprising 
evernl of that which follow8: 8.9. "the Dadu Khel are a minor fraction of the 
h p l e r a  section of the Khuarogi aubdivlaion of the Nasruddin division of the Zakha 
ghel clan of the Afridi tribe!' 
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India-north-Went Frontier. Zmsher. 
Tour du Monde 6 (1899) : 469,481,493,341,553. 

Sur La Frontibe Indo-Afghane. Par M. A. Foucher. Wffh Map and R l d r a -  
:ions. 
The author went np to the British ontpoeta in order to stndy the ancient monn- 

ments in the Afridi oonntry. 
1ndb-wput.nr emtea. Adama. 

The Wentern Rajputana S t a b .  A medioo-topgraphioal and general aooonnt of 
Marwar, Sirohi, Jaimlmir. By Lieut.-Colonel Arohibld Adame. London : Junior 
Army and Navy Storen, 1899. Size 9) x 6). pp. xii. and 456. IUurtratioru. 
PrsMJsa by ths A+. 
The various s t a h  of Wentern Rajputene are k r i b e d  with regard to their 

geographioal p i t ion ,  geology, climate, flora, fauna, and political organip.tioe 
Portraits an, oven of a number of the rnling princes and of many of the interesting 
buildings. Perhaps the most valuable part of the work, as forming the subjoct of the 
anthor's professions1 etndim, in the dinmanion of the sanitary, hygienia, and m e d i d  
mditions of the several ataten. Thin forma the enaentinl part of the desaription, the 
other date being iutended to give it oompleteuesr and a more general intereat to the 
publia The book ie written by o5oial dirediou, and published by the Marwar W r ,  
i.s. the government of Jodhpore. the chief of the etaten desoribed. 
India-atandud Time. P. Allotw 6. Bsngal(1899): 624%. -- 

Letter to H.E. the Vioeroy on the introduotion of a ebndard time for India 
A enmmnry of the arguments for the introduotion in India of etsndard time baeed 

on the meridian of Greenwich. 
Indh-Tide Tables. Croathrrit and Boborb. 

Tide-Tabla for the Indian Ports for the Year 1900 (also January, 1901). Part 
i.-Western Portr. (Suez to Pdmban Pane.) Part ii.-Eaetern and Burma Porta. 
(Galle to Port Blair.) By Lieut H. L. Croethwait and E. Roberta Size 6) x 44. 
pp. 1204. 

India-Time. P. Amatio S. Bengal(1899) : 49-55. Olbhun. 
On Time in India: a suggestion for its improvement. By B. D. Oldham. 
Arguments for introducing standard time in Indita, baaed on Greenwioh meridian. 

Indo-Chins. B.S. Erstonso Q. 18 (1899) : 102-115. - 
Bur l'origine den raoen de 1'IndwChine f n m p b .  With Map. 

y.l.7 Arahipelrgo-Oalebsr, -bow. 
Tijcb. K. Ned. Aard. Gmoob. Amterdam 16 (1899) : 589492. 

Het Meer Danau" in Bolnlng Mongondo. Door M. Koperberg. 
Malay Arohipsl.go-Cdeb#. K d j t .  

Tijds. K. Ned. Aard. Getmob. Amsterdam 16 (1899) : 593-618. 
Het ntmmgebied van de Tomaea-rivier. Door Alb. C. Kmijt. With Map. 

malay Amhipsl.go-8i.uw. Dintor. 
Tijds. Ind. Taal-, I a d  en I'dksRk. 41 (1899) : 324-330. 

&nige geogmphinohe en ethnogrnphisohs ~snteekeningen betreflende het elland 
Sidoe. Door B. C. A. J. van Dinter. With Map. 

Malay Arahipel.go-8laol.ta. xroaml. 
Tljdr. I d .  Taal-, Land- en Vdkcnk. 41 (1899) : 253-285. 

Nota omtrent de Babklanden (speoiaal Simeloengoen). Door J. A. Krowm. 
On the Battak country in Sumatra 

Malay Arehipelago-8runrrtra PrOeMn. 
Tijds. I d .  Taal-, Land- en Vo&nk. 41 (1899) : 211-252. 

Rapport betreffendo de a a n v a s d i i ~  van de onderwerpiug acm het Nederlandroh 
oppergezag van het landechnp Tanah Djawa. Door J. A. hroesen. 

Malay Itaten. - 
Btraite Settlements. Reporte on the Federated Malay Statee for 1898. London : 
Eyre & Spttiewoode, 1899. Size 13) x 84, p. 78. Pn'es 8fd. 

Bnuh--Oentnl Ada-Brilway. B.S.0. Marrsilb 88 (1898) : 295514. a~urd~t. 
Le Chemin de fer dam 1'Asie centrale. Par M. Paul Gourdet. 
The author, who holds n public ap intment in the town of Vyerni, givea au 

aecouut of the Trnnn-Canpian railway a n g b  extension Lo Taehkenl referring also to 
the part the railway in destined to take in the development of the ooantry. 
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3lul.--Cllmamu. B.8.Q. h. H a m  16 (1899): 263-285,328-339.419-439. kyo.  
An md de la o h a b  dn C~UOUB (sonvenirn de raysge). Par Le Baron De Beye. 
With Iiludrdwnr 
The illlletrationr are exoellent. 

B & m n &  BoumuJer . 
hdaaho Rundr&u (3.81 (1899) : (107411, 541-551. 

B e M m m g e n  an8 den b b e g h  'when Bergen. Von F. Roerrnhsler. 
~ ~ i ~ .  8wtt&h Q. Hag. 16 (1899): 58!L595. - 

The Tian-Shan : itn Vertical Belief, Hydmg~~phy, eto. 
An abntreat of Dr. Max Frfederioheen'e work U ~ h o l o g i e  dee Tim-&hn? 

Turkey-Ada Minor. Dm&& Q. BWer PB (1899) : 15S18. orotha 
Dentsabe Knltnrminnion in Kleinden Von Dr. L. H. Grothe. 
On the great future whioh t3enn.n initiative is to bring to Aeia-Enor. 

hrkoy-IIJrL. Nouv. Amhim Yh. 8d. 9 0899) : 265-511. Parh t .  
Rapport m r  une miaeion mientiflqne en Tnrqnie d'deie. Par J. Parh t .  
Thh journey WM made with the objeot of studying the Syrian lsogmge and Aeistio 

molta and to make a collection of Maronite, Syrian, and Chaldean mnga The atndiea 
r a r ~  made in tbe neighbonrhood of Damanone, in the Lebanon, at  Beirut, eta The 
mudo of a lerae nnmber of h n i t e ,  Arab, Syrian. Chsldean, and Jewieh ohanb and 
oonn in repdnoed. -* Thomu. 

h o Y e a n  In Palentine and Syria. Bv Marparet Thomao. Withsixteen Illuatra- 
tionr replndnced in Colonra in taoaimile of the Original Paintings by the Anth01- 
London : J. 0. Nlmmo. 1900 [I 8991. Size 9 x 6, pp. xiv. and S44. Price 128. &I. 
PramJcd by the PublIdra: 
The mdn feature of thin amount of a wjonm in Palestine (1895-97) in the novelt; 

ofreproducing the nuthofa very effeative paintinge by means of the " three-aolonr 
proawa. The rewlt in striking and vivid. 

.T-da and ~ i p e l a  nf Channov Maplea, Dm., r.a.o.6, late Bishop of Lilrome, 
hke  Nyaq Afdcn. gdited by ' ~ l l e n  M a ~ l e a  London : Longmans & &., 1899. 
8im 8 x 5). pp. 278. P d m U  and Map. Prics &. 6d. P c d  iy the Pdhiren. 
Thin hook conniatr of a serieo of extraotn from the writingr of the late Bishop 

'Kplrs. of a varied nature. There are desoriptioor of jomneyr with notee on the wild 
'li!e of the aormtrp, records of midon work, eermona eeeaya, and articles contributed to 
different publiontione. The dencriptive parte are admirably graphic. 

AbJrIa. B. 8. Q. Parir SO (1899) : 28!j-303. HWWt. 
D.na le 8nd alg6rien. Per le Dr. J. Hugnet. With Map and Pltit~. 

ilgsrk-Chutuitinr. Mom6gru. 
Rsa. G. 44 (1899) : 415 ; 4S fl899) : 46,124,252,321,428. 

Bade  enr 1~ provinoe de Cbmtantine. Par le Cummandent A. M o n d g ~ .  With 
Mopr and Phn. 

bl.srk-Bdwayr. Q ~ ~ E H O M  Dl@. st adon. 8 (1899) : 12i3-156. Bsmud. 
Lm Chemino de fer en Aldrie. Par Angostin Bernard. With Hapr. 
On tbe exiating and projeoted milways of Algeria 

f k m h - k b . n i .  QIobau 76 (1899) : 202-208. Enguet and Pettier. 
El Onlea. der aadlichnta Stiltznnnkt der Frsnzonen in der algeriaohen k3d1ara. 
Nach Hugoet und Pettier. Wit3 ntdmfionr. 

'cow. B.S.R.B. d'dnwrr 88 (1899) : 224-238. Bolr 
h Stanley-Pool an Stanley-Falls. Conf6renoe. Par Y. Ch. Bnla 
Notes of a leokrre demribing a voyage along the Congo on the ocoarion of the open- 

bg of the Congo railway. 

htr .  Rev. ScfentipqW 19 (1899) : 742-750.764-788. Lanouter. 
h climat du Congo. Par M. A. Lsncsster. With Map and Diagram. 
No. 11.-FEBRUARY, 1900.1 o 



olrp -ta Tlionrur.. 
I D.ol la gmnde fomt de 1'Afrique Centrale. Xon Voyage au h g o  et  i la Mon- 

a m 1896. Par Franz Thonner. Bnuellar: Owcrr Sohepens & Cie., 1899. 

I EL 10) x 7. pp. x. and 116. Map and Phbr. Prmnbd bg the Publiah~.  
TbL b a tranrlation from the Oerman original dealing with a journey through the 

I t oqnstorial forerb of the Congo and Mongala The main feature of the book b C I  of eightyaven full-pyle collotype reproducHorm of photugraplu of nceneq, 
dwdinm and people. 
Bmrr Wilt Mkh-X8mma l h u t d a  KdoniolMatt 10 (l898): 510418. Plaha. 

I 
*, ..Weber die Griindnng der Station am Y p h  und Bereiinng der Flltrse N&o, - JBambr und Dacha. 

1- OgUt. Nouu. Archiwr M i a  Bai. 8 (1899) : 157-264. -. 
Rap@ anr nne mimion Scientifiqne b la (3% dBIwire. Par M. J. EyMbrio. WIU 
Nap and IUurSrationr. 
A journey up the Bandema river and in the h n l e  mnntry in 1896-97. Partidsm- 

am given of tbe wrveys and the fixing of ~ltronomical poinb. A d m  of small map 
in d a m  shows the geology, fomta, languegea, and dendty of population. - - 

C o v n d e n m  relating to the Benin Temtorien Expedition, 1899. London : 

I E p  & 8pottirroode. 1809. Sire 134 x 8 b  pp. 22. P h  2id. 

kaulltnd. A fnaa~r6 k Mondc, TOW d~ Mind8 6 (1899) : 569-371. Brdorp, 
ahea lea S o d i s .  Par Victor Goedorp With luw(Wionr. 
On s journey inland from Obok 

uci0a. mar. 
I m ~ i o n r  of Sonth Africa. By James Bryce. With Three Maps. Third 
Mtlon, reviaad thmngbont, with a new prefatory ohspter, and with the T m a l  
hvent ionr  of 1881 and 1864. London: Maomillan & Go, 1899. Size 8 x 5). 
pp lxiv. and 500. P h  66. Pr& by the PuMirhcra. 
Mr. Bryoe has nddd an introduotory chapter, giving a brief review of the-eventr in 

South Africa during the laat two ears, but without entering into a minute hiatmy I 
of the political dittloultiea which leg to the war, oonoerning r h c h  there are dill mmioo1- ' 

Mereooer of opinion. The work Lire been brought up to date throughout. 
W - W a r t  Afrloa. Miillor. 

Bera i Afrika genom Angola, Ovsmpo ooh Damamland. Af P. Yeller. Btwlrholm : 
W. Blllw, 1W. Size 9) x 64, pp. 226. Map and l l l w t r a t h .  Pwaded by Us 
PuWi*. 
Capbin Ytiller landed at  M-meder, and, nfbr come journeys in the interim of, ! 

Angole,turned oonthward in 16O E. and trrrrened the wntre of Ovunpohd a d  ; 
D d n d ,  flmlly leaving the country at  Waltbch by .  I - &u. F r a n p b  S4 (1899) : 625-650. -&. 
La Quation du Tramvaal. In rnpture aveo l'hngleterre. Ln gnerre de 
l'hddpndance (1880-1881). L'inouraion de Jameoon (1895-1896). Poreer 
m g h w  et h. Par G. Demoha  With Map. 

TmamaaL Plrqatriok : 
The Tranrvaal fmm Within. A Private Record of Public Affaim. By J. P. 
Fitzptrick. London: W. Heinenmanu, 1699. Sixo 9 x 4 pp. xiv. and 4S2. 
Prlos 106. 
Thh in a hirtory of the ev%nC in the Transvaal during the Beform ngitntion at 

Jobanomburg, the Jameson mid, and mbmequently down to the ~ n t  yecu, written . 
by one d the active participators. 
W. Nouo. Amhiosr Hb. Bai. 0 (1899) : 105-156. ))l.nshrt. 

Mimaim amh6nlogi ue dsns le centre et le Sud de la Tunbie (ad-eoQt  1895). 
Par lll Paul ~lane%et. With Plan,. 
Dewribes many ruins, and records inlwrriptionr of the Roman period. 

u m  B&ackd ' r  Mag. 186 (1899) : 631-643. Maloole 
On krrvim in the Uganda Protectorate. By Captain Neill Maloolm. 

Refers to the i~lcidenb of the march to the relief of the Sudaneaegarrhn at F o w m  
in March, 11198. and detoribes the incidentr of daily life amongat the Indian troop and. 
Snmhili portem in Ugands. 
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NOBTE AMXEIOA. 
A h h .  XillPPi. 

Dottore Fili po de Filippi. L a  Spcdizione di m a  altozza reale i l  P r inc l~e  Lnigi 
Amedeo di 8avoia. Dnca d li Abrnzzi, a1 Monte Sant' Elia (Alaoka), 1897. I l lak  
trnb da  Vitbrio Sells. %lano : Ulrioo HoepIi. 1900. Size I14 x 8, pp. xriii. 
and 284. dcap and llludmtimu. PrsrsrJal by the Publider. 
The d a i a l  account of the Duke of the Abruzzi's expedition to Mount 8t Elise, 

illartmted by the flue photogmphs of Signor Vittorio Sella. Tile book describes tho 
journey by Seattle to Yakutat, the enoampments and c l imb on Mount St. Elias, with 
p+nlars of the varions glaciers and peaknl.and the return jonmey. Appendices deal 
nth equipment, meteoml~y,  hygiene, natural hiotory oolleationq and bibliography. 
There is a general map of North-Weetern North Amerior, and a h  a speoial map of the 
mountain. 
A h h  B. Awriaan G.S. 81 (1899) : 344-355. 0.naett. 
The Hamman Alaeka Expedition. By Henry Qannett. Wit% Map. 
A summary of this paper appears in the Journal for January, 1900. 

Csmds-lWer B d o t  Wq. 
The Mineral ~ u r o e s  of the Province of New Bmnswiok. By L. W. Bailey. 
(Geological Sarvey of Canada, Part M, Annual Report. vul. x.) Ottawa, 1899. 
B i i  10 x Gf, pp. 128. Map and 1Uwtralionr. Pruentc$ by the Cfsographiaol 
Bur- of Canada. 
A carefnl nltndy of all the exiethg evidence nu to the value of the minerals i n  

Sew Bmnawick, with a map ahowing the distribution of eaonornio m i d  in the 
pmvince. 
Canada-Ontuio. MoInnw. 

Beport on the Qeologp of the Ares covered by the Seine River and Lake Sl~eban- . 
dowan MapSheets, wm rising portionsol Rainy River and Thunder Bay Dbtricte, 
Ontario. By William LcInnes, B.A. (Geological Survey of Canada, Part  II, 
Annual Beport. vol. x.) Ottawa, 1899. Size 10 x 6). pp. 66. B a p  (ueparals) 
mdI11usirations. Pmnmtcd by ths Geographical Surwy of Canada. 

Canada and Aliuks-Boundary. - 
Treety &rim, No. 19, 1899. Excbange of N o b  between the United Kingdom 
and the United S t a t .  of America, providing for the establiihment of a Provisional 
Boundary between the Dominion of Canada and the territory of Alaska in the 
region about the head of Lynn Oanal. October 20, 1899. London: Eym & 
Spottiswoode, 1899. Sim 9) x 6, pp. 4. Prim id. 
The text of the modw mwcndi as to the Alaskan frontier. 

united Stater-Color.do. Spnrr. 
Monographs of the United States Geological Survey. Vol. xxxi. Geology of the 
Aapen Mining District, Colorado, with Atlee. By Joeiah Edward Spnrr. Weeh- 
iugton, 1898. Size 12 x 94; Atlas, 21) X 19; pp. x u v i .  and 260. IUustratioru. 
Praenid by the U.S. Gaologiod Suroey. 

naibd Statw-xut Ooart. Hllb. 
&fling direction8 for the East Coast of the United Statea Compiled by captain 
E. E Bills. London: J. D. Potter. 1899. Size 9) x 64, pp. xx. and 888. lndsz 
catart. Prim .%. 6d. Prersnkd the Hydrographer, Admirally. 

JPibd Btrta-Lake Bnperior Begion. P.I. Civil Engfneers 187 (1899) : 72-150. H a d .  
Tha Lake Superior Iron-Ore Minee, and their Influence upon tho Produotion of 
Imn and Steel. By J. Head and A. P. Head. With Map and P h w .  

Sbta-Mamaahanttm. Bmemn. 
Ponogrephs of the United States Geological Survey. Vol. xxlx. Geology of Old 
bmpebire  County, Massachnsetts, comprising Franklin, Hampshire, and Hampden 
k t i e o .  By Ben'amin Kendall Emerson. Weehhgton, 1898. Sim 12 x 94, , PP. xx. and 790. d a p  a d  Illuntrath. Prowdad by UI U.S.Cfso&qiorl Rrrmy. 
Thir inclndcs the description of the greater prt of the drainage area of the Con- ' neeticut river, which io sitrurtrd in Maesochnsetb. 

1 CBXTBAL AHD SOUTH AKEBIOA. I ~ l & p n l i o l .  7 , 9 t h l y  Bulletin of the Bureau of American Republice. Octoher, 1899. Wash- 
I lngton, 1889. Bize 9) x 6, pp. 437-584. 
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a. Rsa. Mu~dd Ilcr Pbtcr B (189B) : 197-220. Il~r~kht~it .  
Ibpport pdlhinaire nu nne Exflition gthlogiqne dam 1s &@on andie, eito6e 
e n h  Lar Lajm (Argentine) et Cnnugntin (Chili). Por Carl Burokhardt With 
Nap and, Nwtrationr. 
The expedition here desoribed took place in the early pert of 1898, the put alir. 

veyed beii the part of the Cordillera situated nesr 3g0 R,, between the mum of t l  s .  

Biobio and$ddirk. Sea notice, p. 181. 
Ander Alpine J. 18 (1899) : 565378. vi:l4. 

The h u t  of Aooncagna and Tnpungato. By Stuart Vines. 
Andw. Rm. MUWO La Plah 9 (1899) : 221-242. YC.. 

Repport pdlhinaim m r  mon Exp6dition ghlogiqne dmm 1% CbrdilRre stpen1 I ,#. 
chil~enne, dn 40° et 41° latitude end (r6gion dn Nshnol-Hunpi). P R ~  Dr. I , 

Wehrli. With Map and Pmfik 
hh Rse. MWW Ilcr PIoh 9 (1899) : 248-252. -. 

Avis gblogiqne nur la question dn Divortinm aqnarom tnteroaeanio~rrn r l n r~  
region du laa lscar. Par Dr. Leo Wehrli. With Map and IUurbdim. 

Argentine Bspublis. A n  8. Ci. drgmtina 48 (1899) : 333335. 
La dekuminaci6n de la posioidn geogdflca de San Bafael (prorincia de ni: 

brgdntine Bqmblia Bv. Muam La Phtu B(1899) : 1-78. 1 
Limiten ocoidentaleo de 18 RepdbliCB Argentina-El artlrmlo del Dr. Sun r q  

" La onention de limite ohilenc+argentina," wn enpecial cons i d r r n ~ i -  mrr - 
gonia-Edmen oritiw por Enriqae 8. Delschsar. 
A critical ntndy from the Argentine point of view of Dr. Rbffen'a ntl 

boundary between Chile and Argentinqin Patagonla, published i n  the Zci?~.  
Berlin Qeographical Society for 1897. 
Chile. 

Temperate Chi. A Progrea8ive Bpain. By W. Andereon Smith 
A. & C. Blnck, 1899. Size 9 x 6, pp. x. and M0. Map and f i n f i r : , ;  
lO1.6d. Prenented by ths P u b l i r h .  
The record of a recent visit to Southern Chile for the purpm of : - 

reporting on the conntry and it8 adaptability for immigretion. Beo ant: 

(hutmcrls. 
A Qlimpnn at  Qnatemala, and Some Noten on the Ancient Monnmen: - 
Amerioa By Anne Cary Maudrlsy and Alfred Pemivel Msudslsr. ' 

Plans, Photographn, and other lllustrationa London : John Mu m y .  
12 x 94, pp. xviii. and 290. Prioe 64 41. Prsssntad by t k  Autht,r*, 
A gracefully written and enperbly illnotrated book of h r c l ,  frill 

on all anpeots of nature as well an on the anoient bnildinp, the study . 
the main object of the journey. 
(hutelllah 

Biologia Oentrali-Americana; or, Contribntiom to the Knowlprl:. 
and Flora of Mexico and Centre1 America. Edited 1)p F. 1). 
Amhaeology. By A. P. Mendslay. pert xi. September, lP%.] (I 
London: It. H. Porter, and Dulan & Co. 8ize 13 x 104. ' 
warm: 

~ J ~ o u ~ .  
T a n ~ e e m .  Cffe and Adventurea among Gentle 6svmge& R- ' 
Lon on : E. Arnold, 1899. Size 9 x 6, pp. xii and 318. 1IEurrr1rt~ 
PrcraJcd by the Pdi6het. 
The record of life in the foreeb of the M d t o  d about fort: 

written out fmm notes taken at  the time. ?he chapten, ahomall 
desoriptionn of wild nature, and of the nnepoiled Moequitu In! l I ' 1  n. 

Porto woo. 
Pnerto Rim : itr Condition8 and Pmibilitim. By Willinrn D If 
and New York: Harper & Bm., 1899. Size 8) x q, pp. :' 
Prim 101.6d. 
A desoription of Porto Rioo, based on a epeoiel vieit or inqr. 

two months immediately sfter the Spanish eononation. It r l w ! .  
resources and trade of the island. 
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A U B T U U S U  AXD PACIFIC IBLARDR 
A ~ ~ b O O k .  - 

The Austrslian HBndbook (inoorpormting New Zedend, Fiji, and New Oninen). 
Ship rr, Importera and M ~ ~ ~ i o n a l  Direotory & Businern Guide for 1899. 
h o g ,  eto. : Oordon B Qotoh. Sire 10 X 64, pp. 640. M a p ,  Pkmr, and Ill- 
t m t h .  

m w  I.l.nrl.. -- 
Australian Mnsenm, Sydney. Memoir 111. The Atoll of Funafuti, Ellioe Grou 
ib Zmlopy. Botany. Ethnology, and General Stmoture, b a d  on colleotions ma% 
by Mr. Charles Hedley of the Awtrelian Museum, Sydney. N.8.W. Parb 8 and 9. 
Sydney, 1899. Sise 10 x 6. Itltrrlzdwnr. P d  by the Audrolian Museum, 
8varuy. 

nb Allardyce. 
Fiji Annnnl Be rt for 1898. Colonial Reports, Annnal No. 268, 1899. Sue 
lo x 6, pp. 2*. r* lid. 

Xarguelm Mend. P.R.8. Vidofia 11 (1899) : 809-213. =om. 
A Contribution to the Petrology of Kergnelen Island. By Evelyn O. Hogg. 
The rocks d d b e d  were obtained in 1898 by Mr. Robert Hall, who was on board 

r whaling read which tonohed at  Howe island, Greenland harbour, Boyd eound, and 
" Cat's Em." 

Hew &nth Waler - 
Annnal Report of the Department of Mines and Agrionlture, New Sonth Wales, 
for the Year 1898. Sydney, 1899. Size 13) X 84. pp. 201. Plane, eta. 

mew &nth W ~ o p p o r .  OMb. 
The Copper-Yining Industry and the Distribution of Copper Ores in New South 
Wales. By J. E. &me. New &nth Wales. Department of Mines and Agri- 
d tnre .  Geolopjoal Survey: Yineral Besourow. No. 6. Sydney, 1899. Size 
10 x 6f, pp. 198. Map and Phbr. Prim 28. 6d. Prsumlsd by the Qedogicd 
swvey, New godh W d a .  
A oomplete W r y  of oopper-mining in New South Wales, with full partionlare of 

the present state of the industry, whioh has entored on a period of ramwed pmperity 
iuoe 1894. 

mew zedad. B.ZLI (1899) : 609-618. Jw. 
Die wirtacheftliohen Verhi i l tnh Neueeelnnds. Von Dr. Emil Jnng. 
On the eoonomio oonditions of New Zealand. 

htwtia. Verh. Gee. Erdk. Berlin 88 (1899) : 320-322. - 
Das Expeditionesahiff fiir die geplante dentsohe Siidpolar-Fornohung. 

hkrotio. Petermanna M. 45 (1899) : 240-241. BD?ahgmInk. 
Borohgrevinlre antarktiache Expedition auf dem " Sonthem Om." 

k.tUetio. Naturw. W o c h d r i f l l 4  (1899) : 477-483. Dm- 
U e k  die wireenrohaftliohe, pmkthhe und nationale Bedentnng der Deutsohen 
8adpolar-Expedition. Yon Prof. Dr. Erioh von Drygalski. With Map. 

-a Mefeorolog. 2. 16 (1899) : 472-473,474-475. &nn. 
Vorkufige Ergebnime der meteorologiwhen Beobaohtnngen der'belgirohen antark- 
tisehen Expedition. Yon J. Hann. 

IatMtio Xxplontion. ~obuurn .  
On tbe Phynioal and Chemical Work of an Antarotio Expedition. By J. Y. 
Bachnnan, p.m. (From the Geogaphiml Journal for November, 1899.) Siee 
10 x st, pp. 8. 

htb. Rev. Saientijiqw 18 (1899) : 711-718. Baht. 
Un p&cmenr de Nanaen an xrie sible. Par Y. Oh. Babot. 
On the voyages of Barenb. 
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~ o - W ~ .  Lidenmu. 
Abhandlungen dea Deutschen Seeflsaherei-Vereins. Herausgegeben vom Dent- 
sohen Seeflsaherei-Verein. Bend 1V. : Die gegenrbrtige Eismeer-Fiderei rind 
der Welfang. Von Dr. Phil. Y. Lindemn. Berlin: Otto Elalle, 1899. 8iPe 
134 x 11, pp. viii. and 134. Premtcd by the Author. 
A trestim on sea-tbheriea in arctio waters, with speoial reference to whaling. 

Eut OrcePland. P c t e o n a n ~  M. 46 (1899) : 241-243. Brthorrt. 
Die schwediache Expdition nach Ostgriinland 1899. Von Prof. A. Q. Nathomt. 

Xorth-wert huge. - 
The Story of the North-West Panango, 8a told by the Earl y Explorers. London : 
T. Neleon & Soor, 1899. Size 6) x 44, pp. 80. Map and Illwtrationr. Pfi- 4d. 
Pruankd by UM P&lisherr. 
A wries of quotations from Haklnyt and Purchw, with occasional notee, giving an 

kccount of the early search for the North-West Passage in a form adapted for use 8a a 
Reader in elementary schools. The illnstmtiom (so fer an they are reprodadions of 
contemporary woodouta) are good. 

Contar-Mapr Globw 76 (1899) : 281-283. -0. 
Zur Entnahme w n  H3hen nus Karten mit Hiihenlinien. Von P. Kahle. 
On the method of rending and utilizing wntonr-map. 

Qedesy. - 
Jahmbericht dea Direktors den kiinigliohen GeodUischen Id t i tu t r  f a r  die Zeit 
rou April 1898 bii April 1899. Potsdam, 1899. Size 94 x 64, p p  26. 

Iavigstion. - 
Navigation Made Easy. A m t  improvement over the old Yercabr o r  Mid- 
Latitude Method. Kirby's Great Cirole Navigator. The True Natural C o n m  
Indicator for quick and accurate shaping of c o ~ r  under all Cimumstancer 
1899. Siie 9 x 74, pp. 8. l l l a s t r d i m .  
Deeoription of an instrument by wbioh the greet-oimle m e e  between any two 

points can be obtained by taking aoconnt of the ship's position a t  the time. 

Polition st Boa. Nautical Mag. 68 (1899) : 759-767. Qoodwin. 
Raper's Approximate Solution of the Double Altitude. By H. B. O o o d w h  

Podtion at Ilea. Nautical Mag. 68 (1 899) : 724-742. PI-d. 
Notes on Lnnarn, Surnnera, and Double Altitudes. By E. Plumstead. 

Prime Meridian. Mouaement Q. 16 (1 899) : 457460. - 
Cadoption du mdridien initial de Grwnwioh par la Franoe. 
Notes on the various prime meridians whioh have been employed a t  different timea. 

PHYBICAL AND BIOLOOIOAL QBOQBAPBY. - - 

Climates. Msnmn. 
The Evolution of Climates. By Maraden Manaon. (From the Amcriean Cedogid,  
vol. xxiv., August, September, and October, 1899.) Size 9) x 6, pp. [58]. Map. 
Presented by the Author. 

Pore- and Water Supply. Metwrolog. 2. 16 (1899) : 469-472. Hlhl~r, &. 
Untersnchungen iiber den Einflunn des Waldeu auf den Stand der Gewiiseer. 
On the suggestion8 of Biihler, Ebermayer, Hoppe, and Miittrioh for a mheme of 

investigation of tho influence of forests on the rainfall and drainage of s Cutriot. 

Qlaoim. Biohw. 
Commission Internationale des Glaciere. Les variations Hriodiques des Glaciers. 
Quatrieme Bapport, 18'38, r6digb par E. Ricllter. (Extrait des Archives dsr Sciencsr 
physiques et naturrlles, t. viii., 1899.) Geneve : Georg & Cia.., 1899. Size 10 x 64, 
pp. [32]. Presented by the Publirhers. 

Momtrinr. Q u k ~ u m .  
Ueber den Parallelismus der Gebirgsrichtangen mit hesondere? BeriicksFchtipung 
dor Hauptrichtuugen des hercynischeu Systems. Von A. Guksssian.-When- 



oohsftliche Variiffentliohwgen den Vereinr f i r  Erdknnde zn Leipzig. Vierter Bend. 
B e i w  zar. Geographic dee mittleren Deutsohland. Herauegegeben . . . vou 
Friednoh B a h l .  Leipzig: Duncker & Humblot. 1899. Size 10 x 6f, pp. 195- 
279. 
On the dirention of mountain chains. 

O-OEmIW- J. asdogy 7 (1899) : 585418. T o h n  
The Carbon Dioxide of the Ooean and its Relations to the Carbon Dioride of the 
Atmosphere. By C. F. Tu:nran, j u a  

-0mPW - 
Confdrence Internstionale poor l'exploration de Is mer, r6anie b Stockholm, 1899. 
8tockholm, 1899. Size 9 x 8. pp. lri. and 28. Maps. 
A summary of thin oisoial report was given in the Journal for Deoember, 1899, 

vol. xir. p 616. 

O - W P P ~ Y .  Wog. Mag. 8 (1899) : 559-566. 8 p W .  &. Hndleaton "On the Eastern Mugin of the North Atlantic Baain.'' By Prof. 
J. W. Spencer. 
A critical pnper on the 0011tinentel margine of Euro with remarks on the 

methodm of e x p d n p :  and representing depths on mapa xi argument L mdn& 
by a minprint, '' isobar " for " iaobath." 

"@=W'@Y. C. Rd. 1Sg (1899) : 891-893. Thorrlrt. 
8nr nnct exp6rienoe relative aux cournntn none-marine. Note de I. J. Thoulet. 
Tbe experiments onnsbted in the me of a number of floeta mapled to ether in 

by line. of direrent lagthe, the lower bottle of eaoh pair being londetf so ss to 

TermtlW Hqnatirm. Poohettino. 
Alti R.k  Lim' Randiconti 8,2 Sem. (1899) : 204-212. 

8e e come la form magnetics terrestre varii coll' altezzn enl live110 do1 mare. Nota 
di A. Poohettina 

V ~ I S U ~ ~ O  I-d8. (iroem. 
Qeoluginche Betrachtungen auf vnlkanischen Ineeln. Von Paul Qmrser.--Bonder- 
Abdruck ens den Verhsndlungen den naturhistoriechen Vereins der preuea 
Bheinlande, Westfalens nnd des Regierungsbezirks O~nabriick. 56 Jnhrgeug, 
1899. Size 8f x 5f, pp. 50-68. P r ~ t s d  by tlrc Author. 
On the voloenio ielands visited during a voyage round the world. 

Zoogeogrsphy. A traaerr Is Monds, Tour du Mondc 6 (1899) : 325-326. - 
Migrations d'Animanx. L'Invasion du Hamster en France. With Map. 

-. B.S.0. Ildiana 18 (1899) : 561-572. B~noagli. 
Ln Spedizione AndrQ e la nsutim nell' aria. Nota di GC. Roncsgli. 

Bibliography. - 
Catalogue No. 3 of Becond-hand Books and Yannscripts. Being a Collection of 
rare volnmes relating chiefly to Spanish America. For sale at a5xed prices. B 
W. W. Blake. G a t e  8, City of Yexim. Mexico, 1899. Bize 9 x 54, pp. 15i 
Pn#ntcd by ths p~MidhOT8. 
This catalogue contains a large number of worh on America. 

Mah Oolonier -- 
Combined Cimniam on Canada, the Auntraldan and Sonth African Ooloniee. 
I m e d  by the E m i p n V  Information Offlca January, 1900. Size 8) X 54, 
pp. 18.46, and 16. S W - M a p .  

bmerokl Oeogrrphy-Indiuabbsr. B.S. d'ktudcs aobn. 8 (1899) : 165-261. Xorris. 
Plantea produiennt le caoutchouc du cornmeroe. Par D. Morris, traducti~n de 
L. Pynaert. With Map and llludrdionr. Alro separale copy. 

Xduostion8l. Petermanna M. 46 (1899) : 235-238. - 
Der gmgraphieohe Unterricht an den deutechen Hoohschulen im Wintememtlater 
1899-1900. 
The progrsmme of tho German University courses in geo,.raphy for tho winter 

-ion. 



E d ~ t b d .  J.R. Cdonid I. 81 (1899) : 45-50. A&m8. 
The Empire and Geographical Te~h'mg. By Arthur W. h d r e r h  

Qeography in Model Department, NO-1 &hool, Trenton, N.J. By 6- A. 
hi l ly .  
On work in pwtical geography for junior clesme. 

Oeographioal bnpu. Noturn. Wochmhdj t  14 (1899) : 489-495. - 
VII. Intermtioder Omgraphen-Congress Berlin, 28 September bie 4 Olrtober 
1899. 
Thie report, wntinned in mbrequent numbers, reprinta all the ahtracte of p a p  

read at the Berlin Congrees in the langllege in whioh they were prwented. 

@eographid Omgnu. Vmh. Cfsr. Erdk. Berlin Sg (1899) : 384591. 
Bericht Bber die feierliehe Eriiffnung den Siebenten Internationalen (feogrepha- 
Kongresaea 

Oeographioal C o n g f ~ ~ .  Quedionr Dipl. st Colon. 8 (1899) : 267-275. Bslrnrrd 
Le CongrL international de Qhgraphie de Berlin. Per Augmtin Bernard 
A good summery of the work of the Congress at Berlin in 1899, but mured by 

mme words oat of harmouy with the ocmrnopolitan epirit of eaoh a guthering; wardm 
whieh are quoted withont any e x p r d o n  of dieapproval. 

Forteohritte der geographhhen Fonohnngen and Beinen im Jalue 1898. 8 . A m e r h  
Von Dr. J. M. Jattner. 4. Afrika Yon Dr. P h  Panlibehke. 

xountr indg .  Zurbriggre 
From the A l p  b the Andes, being the Antobiography of a Mountain Q d d a  By 
Mattiae Zurbriggen. London : T. Finher Unwin, 1899. S h  9 x 6, pp. xt. end 
no.  nlurtmtMnr ~ r i c s  10,. M. ~rsrded by ~s PU~Z*~. 
The famous Alpine guide who writee this narrative of hie life's exenruions baa had 

a remarkably wide, in fact a unique, experience of monntaine, not only in hie alpine 
home, bnt in the Himalagse, the New Zealand Alpe, and the Andes. Zurbriggen 
can bosst of more high olimba than any other man, for he ecoompanied Hir Mutin 
Conway in the K S I U ~ O N ~  and ?dr. Fit2 Oerald on Aaouoagua I t  is intereating to 
note the matter-of-fact way in whioh thb  profeseional climber reoounb hi remarkable 
aohievementn. 

Pmoe-fhferenca - 
Millaneous. No. 1 (1899). Correepondenae renpecting the Pe~oe Confereuca 
held at the Hagae in 1899. London: J G p  & Spottiewoode, 1899. B h  134 x 84, 
pp. vi. and 356. P h  L. lOfd. 

N a v .  / alOIIL 
The Royal Navy, a History from the Earliest Times to the Premnt. B Wm 
Laird Uowea, rmbted by M i r  Clemenb Parkham, K.c.B.. Captain A. T. &hen, 
U.B.N., H. W. Wileon. Theodore Booeevelt, E. Prseer, em. Vole. i.-iv. London: 
Low & Do 1897-1899. Size 11 x 8, pp. (voL i.) u iv .  sad 698 ; (vol. ii.) xir. and 
594 ; (vol.'>i.) u. and 610 ; (vol. iv.) riv. and 624. Portmik, Map, O W &  oad 
I U d r a t h .  P h E A  
Sii Clementa ?darkhem contributes the chaptern on exploration by naval ofloem. 

TnrsL. oertd. 
Die Natnreohildernng bei den Dentachen Omgraphisohen h i a e b d r e i b e r n  dm 
18. Jahrhunderta. Inangurd-Dinsertation eur brlangung der P h i l o w p ~ e n  
Doktorwiirde bei der Philoeophischen Fakulat der Univemitiit en Uprig, 
eingereioht von Karl 0th Oertel. Size 9 x 6, pp. 92. Prewmbd by Prof. 
On the Qerman travellers and writers of dmoriptive geographical workr of the 

eighteenth oentury, from Johann Peter Kolb ta Alexander von Humboldt. 
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WBOPIL 
A ~ H ~ .  brt.rk 

iLtuiP'0 h b a h n -  nnd PoetComrnunioatio~lbgPrte von Oestmich-Ungarn. 
Vedag von Artaria& Co., Wim, 1900. Mit Stationsvereeichnb. W e  1 : 1,700,000 
or 188 At, mila to .n inch. Prioe 1 JI. 

Xaghlld ua W U .  --. 
Publicahu imsd dna, Deoemk 8,1899. 

Cinah-00- 16.p :- 
E$ol~mn, rmn, W u ~ e  (revbion):-Ohmhim, 3 N.E., 18 N.E., 21 N.X., N.w., an, - 
SO H.w-30~ Nr . ,  53 an, 59 B.B. -by, 50 an., 28 N.W.,N.E., RW., 29 N.W., N S ,  S.E. - 
~ ~ b & h , l S e . w .  ~ , 5 o o m p l e t e , 6 ~ . w . , ~ . w . , ~ . ~ . , a r . , 7 s . ~ . , ~ I D . , 1 6  
X.W., s.w., el., 17 R.w., an, e r ,  17 N.w., Zp.r., s.w., 18 complete, 19 N.w., aw., 
#a, 27 complete, 28 complete, 29 N.w., N.x., RID., 30 complete, 31 complete, 82 B.W., 
ah, 40 complete, 41 complete, 42 complete, 43 N.w., s.w., e.n, 44 r.w., a.t, 45 - 
plete, 46 N.w.. 0.w- a.m., 54 complete, 55 complete, 66 complete, 57 N.w.. aw., er., 
58 N.Z., s.w, 59 x.w., N.E., B.w., ti7 complete, N.w., s.w., 69 complete, 70 H.W, 8.W., 
c.--. 
~ . ~ , s . ~ . , 7 1  R.w., X.P, 78 N.w., w.r., s.n, 79 complete, 80 N.w., N.Z, 82 r.r., 83 N.W. 
w w ~ h d ,  5 ax, 6 N.W., N.B., 8 N r ,  S.W., S.E., 9 83.. N.x, S.W., 11 11.W.. 12 
IJ., lSn.w., a%, 14 an., 15 n.n, 16 xr.r,20 N.a, 24 an ,  26 N.E., aw., 29 a.m., 82 
X.W., B.E., 47 S.W. 18. &IdA. 

06-inoh--Pukh 1c.p:- 
E a e w  rmn, W A ~  (reviaion) :-Barbhim, IV. 4,12 ; XIX. 1,9 ; XXV. 1.6,12, 
14,15, 16 ; XXVlIL 12 ; XXXIV. 1,5,7,13,14,15,1ti; XXXV. 10,14,15,16 ; 
XX.XVII. 1,2,6,7,8; XLV. 9 : XLIX. 4 ; L. 1. Bwh, XVII. 4 ; X v m .  5,7, 
10,11,14,15,16; XIX.lO, 11,13,14, 15,16; XX. 9, 10, 13, 14; XXL 4,8,11, 
1'416; XXI I .  1 ,7 ;  XXXIII. 11; XXIV. 8, 12, 13; XXVI. 4,8; XXVIII. 15, 
16; XXX. 7. hberknd, XLVIII. 5,10,11,12, 13, 14, 15.16 ; XLIX. 9,10,13; 
LlV. 13; LV.6,7,8,10, 11, 12; LVI. 5, 13; LVILI. 2, 1,4,7,8. Derbylhire, 
XXXVIII.1. Denbigbhh, IV. 4; V. 1; VIII.5; XIII.1,4,14; XVII.3.8; 
XVIII. 1, 3,4, 5, 15, 16; XIX. 1,2,3,4,8, 9, 10,11,12, 13,14; XXVL 2,s. 4, 6, - . . 
7,8,10,11.13 and 14,15,16 ; XXVII. 13 ; XXVILI. 6, 10, 12 ; XXXIII. 8,4,8, 
12, 16; XXXlV. 5, 9; XXXV. 10; XXXIX. 1, 11, 14 ; XL. 1, 11, 12 ; X U .  
15; XLII. 1, 5, 16; XLIII. 8, 16; XLIV. 2, 8, 5,6, 7, 9, 10, 11, 1% 1% 15; 
XLV. 4;  XLVI. 1. (ilamoqmahh, X.7,8 ; XI. 13; XXVII. 10.15; XXm.  1, 
'4 3,5,6,9, 14, 15; XLI. 1. l o t t h g h a m h h ,  X. complete, 16 sheeta; 1, 5, 
9,13; XV. 2,9; XVI. 1 ; XIX. 2,3,4,7,9,10,11,12,13,14, 15,16. Oxfor- 
m. 15, 16; XVII. 4 ; XIX. 4.7.8 11, IS; XX. 1.2, 8,4,5,6,7, 8.9, 10,11,15, 
16; XXI. 1,2, 8, 5, 6,7,8,9,10, 11:-12, IS, 14, 15,16; XXII .  6, 7, 9, 10,11, 12, 
l3,14, 15,16; XXIII. 4, 6, 8, 11, 12, 14. 16; XXV. 4 ;  XXVI. 2,7, 8,11, 12 
m V I L  1.2,s. 4,5; XXVLII. 4.8; XXXIII. 11 ; XXXIX. 4; LV. 12. B t d ~ r d -  
% X. 11; XII. 9; XVII. 1,9, 12; XlX. 1, 2, 8, 5, 6, 7,9. Wilt*, 11. 15 
v.7,8,11; IX.5,6,7,10,11; XVlI.9; XXIV.l,5,9,18,14. 3 r . d .  

(Jz finfwa, -1 

&rte dee Dentnohen Beiohes. Herausgegeben von der Kartogr. Abtheilnng der 
Bcnigl. Preo~ .  Landea-Aufnahme, 1899. Barle 1 : 100,000 or 1.6 stat. mile to; an 
mch. Bheeta : 306, Burgateinfurt ; 831, Wsrendorf; 662, Funren. Prim 1.50nwkr 

d ~ e k  

~ ~ i l u u g  der landwirteohaftliohen und industrielleu Bevijlkerun im Deutsohen 
h h e  nmh der Berufu&llung von 1895. S a l e  1 : 5,000,000 or f 9  slat. milea to 
ayinch. Pad Lenghsns. Goths : Jnstw Perthen, 1899. P e n n r  QaoSraph~aha 
MWlungen, Jahrgang 1899, Tafel18. Prentui  by the Publrhw. 
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Thin map, wbiah heo been imaed by the Bnenos Airen and Paciflc Bailway 
Company, shows the preaent e t a s  of railway enterprise in Argentina. The linee 
belonging to the Qovernment and the different railway oompanies are distingnished by 
t h e  manner in which they are drawn, and the gauges on which they are conntmatad 
are plso indicated. 

Wat Indies. llarior 66ogrsphique de l'brm6s 
Ameri ue. Scale 1,000,000 or 15.8 stat. miles to an inch. Sheets: Haiti and 
~mto-kco .  Service dographique de l'ArmQ, Paris. 

e E w .  
World. -a 

Meyer's Hand-atlas. Zweite, neubearbeitete und vermehrte AnfIage mit 112 
Kartenbliittern, 9 T e x t b e i b n  und Begister aller auf den Karten veneichneten 
Nunen. Parta 37 and 38 (in one). Leipzig und Wien. Verlag den Biblio- 
graphisahen Institub, 1899. Pr&m 60pf. i ~ .  

c u m .  
United Btatem ahutr. V.8. Eydrogmphio 05b. 

Pilot Charts of the North Paai0o Ocean for December, 1899, and Jannar 1900, 
and of the North Atlantic Ocean for December, 1899. Published a t  the Gy& 
grrrpllia OBoe, Washington, D.C. Pressntcd by llie 0.5. Hydrographic O m .  

PEOT0QBAPHB. 
Abpinh, @to. Wallby. 

One hundred and sixty-two Photo raphe taken by Captain M. 8.  Wellb during him 
j0-e~ through & d a u d ,  ~oa&ern  Abynainia, eto., 1899. ~ - l s a f b ~  Captain 
Af. 6. Wdlby. 

The views and scenes are well chosen, and there photographs form a valuable addi- 
t ion to the Bociety's oollection. The following i n  a l i t  of the titles :- 

(1) British Reaidenay a t  Zeila; (2) Treos a t  Hargeisa: (3) Somali Khsflla mowing 
phiin near Jig Jigga; (4) Harrar, looking from the west; (5) Arrival of M. Lewdp. 
Frenoh representative, a t  Raa Makonnen's p l ace  a t  Harrar ; (6) Captain Harringtnn s 
a m p  a t  Kalnbi ; (7) Raakonnen'a soldiers outside Captain Harringbn's tent ; (8) Bas 
Makonnen leaving Captain Harrington's tent; (9) Valley of Tyalnnko; (10) RM 
M a k o ~ e n ' s  camp a t  Shola; (11.12) Villagers bringing dergc to Baa Makonnen; (I$) 
Captain Harrington's and Ran Yakonnen'e camp at Tullo; (14) An Abyssinian h- 
at Kuni ;  (15) Hair-dressing in the British agent's camp; (16) M. Leparde and his 
clooliea orossing the bridge over the Hawash river ; (17) My canvas boat on the Hawash 
river : (18) Loading up by the Hawash river ; (19) Captain Harringbn's mid-day h d t  
at Dobi; (20) .Captain Harr inmn on his road to Addis Abbaba; (21) Bt. Qeor~e'g 
church a t  Addle Abbaba ; (22.22~, B) King Menelik'a camp on his wav to Tigre ; (23) 
King Menelik'n artillery firing a salute in honour of receiving the Queen's m e w  
through phonograph ; (24,25) The Runsian representative, M. Vlassof and his w o r t  : 
1 2 6 ~ )  The French representative, M. Legarde; (27) Queen Taitu's advan& guard 
approaching King Meuelik's camp; (28) Queen Taitu and her lady attendants on the 
march ; (29) Queen Taitu's rear-guard ; (30.31) King Menelilr's camp ; (32) McKelvey, 
famil and home; (33) Market day at  Addis Abbaba: (34) Horze market a t  Addir 
Abbaga ; @5) dbyseinians partaking of their favonrite food, raw meat; (36) Cl~urch of 
St. Bsguel at  Entoto; (37) 8. B. N.'e agent, Captain Harr in~ton and hi eecort ; (38) 
Captain Harrington's cam a t  Addis Abbaba ; (39) Madame Vlasaof's Coaunck orderly ; 
(40) Curagnnu building lri t ish agency a t  Addis dbbaba ; (41) Kinc Jlenelik's ; 
(42) The ardarash or reception hall in p m e w  of construction ; (43) Residency of M. 
Legarde ; (44) Bhahzad Mir and his pony ; (45) My dog '' Lady ; " (16) The Russian 
cesidency at  Addis Abbaba, showing M. Legarde and M. and Madame Vlaasof; 
(47, 48) Market day a t  Walamo: (49) View of Walamo valley north of Darnoh hill; 
(50) House a t  Walamo ; (51) Paying Walamo uatives for sunplies; (52) Shawm- 
phyern of Qalla c h i d  of Baroda; (53) View of Lake Abai; (54) Post of Fitarawri 
Irmrni in Gnmo ; (55) My camp in Garno ; (56) Fitara~vri (General) p y e  me a visit: (57) 
My men saluting Fitarawri Imani; (58) A house in Garno ; (59) My caravan desoendinp: 
h i 1  in Qamo; (60) Lake Tukurabai; (61) Hills of Gamo; (62) Fitarawri Degafl 
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ys me a viait; (63, 64) Hills of Gamo; (65) Katama of Fitarawri De&; (66) 
E k e  towards the north ; (67) Hill called Algvodi: (68) Valley l o o m g  mUth--t 
from camp; (69) Glimpse of wuth end of camp; (70) Crimp end distant hills ; (71) 
South end of lake ; (72) View of lake ; (73) Caravan croaing shallow river : (74) View 
of a bit of Lltefnni with corner of Hammer Koki from the north; (75.76) View of 
Bndolf shore and wavea; (77-79) Elephants; (80) Shore of Lake Bndolf; (81) View 
of bay ; (82) Oryx ; (83) View of bay ; (84) Herd 0: Oryx ; (85) R h i n p c ~  with young 
one : (86) Rhinocaron youngster ; (87) My " Lady to the rewoe retnevlng duck ; (a) 
Gallopa nativee; 89) Natives of Gallo who refused to leave me; (90, 91) View 
80- Lake Rudoli; (92) View with b i x f  prey ; (93) Dome p h k  amus lake; (90 
Curious hills ; (95) Remarkable aooumnlstion of camel-bones, Lake Rudolf; (96) %me 
of our cattle loaded ; (97) Top of paw before meeting Turkana ; (98) T u r b  g b n t  
points out country to S h a d  Mir; (99) T r o  Turkana men; (100) Members of the  
Abbe tribe; (101) Members of the Loka tribe; (102) We find water below river-bed; 
(103) Kaimki; (104) S h a m  with bamboon and Boma guides; (105) View aorom d ? e ~  
to the east; (106) My Morelli guide; (107) D i i c d t  omwing; (108) Boat 
Ruzi; (109, 110) Donkeys omwing; (111-113) Cameb oroming; (114) ViUsge of 
Nyuro; (115) CroMing the other animals; (116-118) Omsing another river; (119) 
Junction of the Rozi and other river; (120) Shillnk villa ; (121,122) Cameb being 
pulled ao- river; (123) Bringing rope hack: (124) L i g n g  camel into the river: 
(125) Birde of prey in plain ; (126) Pulling donkeys a c m s  river : (127) Nners ; (124 
129) Our native boat on the Sobat; (150) Nyuak village; (131) Loadtng up after 
craning stream: (132) Dinka village; (133) Dinka men 5 h i n  134) Sherkhs ELL I u n g a n  and 8hilluks; (135, 136) Crossing last river ; (137) A S 11 boat; (138) 
Group of Shillnks : (159) Fort Sobat ; (140) H.M.S. Fokh with CB tain Eeoomb. KN- : 
(141) Fsehoda fort; (142) Shiek Dugl's camp: (143) Gebelain hifln; (144) Brindnf3 
wood by host; (145) Mabomed Heeaan, my Somali boy; (146) Nnen and Nynake; 
(147) Dervinh fort ; 248) Gorge above Wad &mad Nile ; (149) Nile ; (150) P d r e  
a t  Khartum ; (151) T e Atbsra bridge; (152) Resident's house at  Atbara ; (153) N a t y e  
oraft, Nile ; (154) Birdar's house a t  Omdnrman ; (155,156) Colonel Lewis's pony ; (107) 
Colonel Lewis; (158) Sudanese regiment; (159) Farewell to Omdurmen: (160) My 
dog a t  Suez ; (161) S h a h 4  Mir a t  8uee; (162) Last of my d o e  a t  ~ l e u n d n a  

Ans0h  MOM and Femaim. 
Thirty-eipht Photographs of St. Paul de Loands, AngohRailway, and surrounding 
country, by J. Moraes and J. A. I. Ferreira, St. Pan1 de Loanda, 1898-99. 

(1, 2) English Honee" etores, Loanda; (3) Ottice of the $' English House." 
Lmnds ; (4) h n d a  Coalin Company'# storen, on i+and facing Loanda; (5) *dm 
Coaling Company's stores an% pier; (6) Emprejs Nacioual (Portuguese 8teamship Co.) 
ooaling dep6t; (7) Loanda city ; (8) Civil and military hospital, Loand.; (9) Ball 
ring, Loanda ; (10) Penedo fortresq entering h n d .  harbour ; (11) Harbour nuster'a 
o ioa  and stores, Loanda ;J2) Governor-General's p a l m ,  Lam& ;. (l3) Main street 
of J,oanda; (14) Novo R ondo. A n p l a ;  (15) Biver Bengm, Cabin, Angola; (16) 
Royal Trans-African Railway: Loanda station; (17) Pnblic Worh, Loanda; (18) 
Upper city, Laandai (19) Government ottioee, Loanda; (20) Stores and terminns of 
the Boyal Trana-Afr~can Ruilway, Loanda ; (21) Fort- of 8. Michael oommanding 
k d a  harbour ; (22) Public rdenq h n d a  ; (23) h n d a  Gas Com y's works ; 
(24) Burackn of the 2nd R~L (Ultramarine). Loanda: (25) ~ a v a c a t i o n  a n d  
headquarter& Sonth Atlnntio Diviaion,on the inland facing h n d a  ; (26).Boyal Trane- 
African Railway: upper city station, Loanda; (27) Royal Tram-African Bailway : 
Zcnrn station ; $28) Etahe of Salvador Correia; (29) Loand6 obeervatory ; (30) Church 
of "Our Lady on the island in front of Lonnda; (31) Sd Cathedral, Loanda; (32) 
Island in front of Loands, showing Loanda Coaling Company's store: (35) Pmca de 
D. Pedro V., Locmda; (34.35) Lmnda Codiug Company's deptit, Nunreth, Land8 ; 

'*English House," Loanda; (37, 38) Coffee and cane plantation, Monte 
110 T" Caaengo, Angola 

B.B.-It would greatly add to the value of the oollection of Photo- 
graphs whioh baa been eetabliehed in the Xap Boom, if all the Fellom 
of the W e *  who have taken photographa during their traveiq would 
firward oopies of them to the Map Curator, by whom they will be 
aoknowledged. Should the donor have prrrohased the photogzupha, it 
will be plleArl fbr reference if the name of the photographer end his 
addms are given. 
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A FRAGMENT OF THE GEOGRAPHY OF ENGLAND. 
SOUTH WEST SUSSEX." 

By HUGH ROBERT MILL, D.Sa., F.R.S.E. 

Intr0ductwy.-In 1896 I proposed a scheme for a geographical description 
of the United Kingdom, based on the maps of the Ordnance Survey, 
and consisting of a separate memoir for every sheet of the map on the 
scale of 1 Hch to a mi1e.t I waa requeeted by the Royal Geographical 
Society to prepare a specimen memoir, and, by the advice of Sir John 
Farqnharson, then Director-General of the Ordnance Survey, chose Sheet 
KO. 317 of the new one-inoh map of England aa a fairly typical example. 
In order to complete the strip of c k t a l  plain in this sheet to the sea, 
No. 332 waa also considered, theae two being, in fact, united in the speoial 
edition of the map printed in colours. The original propotad was to 
d i n e s  and arrange the faots reoorded by the various Government Sul?;ey 
and Statistical Departments, so aa to bring out the regional dietribution 
of all obtainable data regarding the country, and to indicate the influence 
of the forme of the land-surfaoe upon that distribution. . I t  was pro- 
posed to supplement the data already existing in a publiehed form by 
ob&ing new information, or even by making special investigations on 
the spot. Eaoh memoir wae to be comprehensive, authoritative, and brief, 
end every group of memoira when completed for a natural region wai, to 
be a-marized, so as to give a general description of the whole, and 
ultimately combined and condensed to form a handbook of tha geo- 
graphy.of t h i  British'islands aa a whole. The question of the eteff 
required for the production of the memoirs was not dealt with. The 

Bead at the Royal Geographical Society, Februn j !3, 1900. 
t Qeographiccrl Journal, vol. vii. (1896), p. 345. 

NO. 111.-MARCH, 1900.1 
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attempt to 6ll up the ekeleton-plan of a memoir aocording to the original 
deaign haa naturally brought varions praotioal diffioulties into relief. 
aud the work done upon it, being merely an inoident in other work of 
greater immediate urgency, ia neitber eo oomplete nor so aatiefaotory an 
i t  ought to be. However, i t  hse shown that the exeoution of the eoheme 
ie p d b l e ,  and I believe that the following speoimen memoir will allow 
the deeirability of carrying out the original suggestion to be fairly I 
oonaidered, and deoided upon one way or the other. 

The treatment of mapa and the atudy of the district on the a p t  is 
may, and need not be further referred to: but the treatment of un- 
mapped atatistioa ia extremely laboriona, and in the following memoir 
very iaoomplete. For instance, with regard to most etatiatice, the mean 
of a series of yeara.shonld be worked out; but I have been able only t r b  
taJte the figures of a single year as a speoimen. So also I, have been 
unable to obtain the highest acouracy possible in the measuremente on 
the map,  from want of time to repeat the work aocording to different 
methoda On thia subject, however, a special report has been made. 

If the importance of cartographical representation oould be brought 
home to the various government atatintical departmenta, i t  would lead 
to an immense inorease in the value of their work, and enormously 
faoilitate reference to it. If the oensus return, the agricultural return, 
and the Registrar-General's reporta, to take a few examples, were 
mapped even on the soale of 10 lniles to an inoh, the condition8 and 
remaroes of the country could readily beoome known to any student ; 
as thinga are i t  would require a lifetime to obtain oomeot idem of the 
general condition of the country in any one partioular. 

Two important matters on which etresa was laid in the original 
plan hmve bad to be almost ignored. One ie the distribution of diaeuse 
and cauaee of deatb, for which ample data exiat ; the other is the treat- 
ment of historical and arohaeological subjeots. These are so important, 
the number of pereons intereeted in them is relatively so large, and the 
literature ia so extensive, that I fear they muat be treated eeparately. 
Only the largeat featurea and the most generally aooepted faota can be 
included in a short summary. 

While preeenting this work, I have to acknowledge the greatest 
poeeible help from several Government departmenta and individuals, 
amongat whom it is a pleasure to mention and 'to thank Colonel Sir 
John Farquharson and Colonel D. A. Johnston, the succe~sive Diredors- 
General of the Ordnanoe Survey ; Sir Archibald GeiLie, Director-General 
of the Geologioal Survey and the staff of the office in Jermyn Street, 
eapeoially Messra. Clement Reid and Lamplugh ; Major Craigie, of the 
Board of Agriculture; Mr. G. J. Symons, for his rainfall statiatioa; 
Mr. B. V. Darbishire, for help with mrasuring arese on the oontoured 
maps; and Mr. J. Vincent Elsden, Storrington, for the use of his 
exoellent photograplie. 
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I may add that the plan of carrying on the work euggeshd in 1896 
still appeare to be eound, and the practical experiment haa oonfirmed 
my belief in its importance and ita praotioability. An to its ultimate 
object, it may be allowable to quote from the earlier paper :- 

" I n  my opinion the important pmtical point is that, in the proepeot 
of incwasing agrimltural depreseion, and in previeion of the certainty 
of the ultimata recovery in the value of land in the Britiah Inlanb when 
the fields of America, Buesia, and India oeeee to yield a prying return 
a t  low prime, it b absolutely eaaential to hare 8 trwtworthy account of 
the actual oonditions and I88oumes of our own oountry. The amount 
would in some degree correspond to Sir John Sinolair's 'Statiatiaal 
Amount of Sootland ' of a century ago; but would, of o o m ,  have the 
advantage of a more systematic plan and far more nnmerous and more 
erad deta. I t  will not be so very many decades before waterfalls will 
rival od-minw in industrial value, and the tidal bore in an eetuary will 
determine a oentre of denm population. The study of the country in 
the light of scientific geography will-then be a vital neoeseity, and i t  ia 
our duty ae geographem to eee that we hand on our scienoe an an effioient 
implement for the needs of a later age. 

" I have little doubt that in the coming oentury the generalizations of 
geography will find a multiplicity of applioatione in economio, poli t id,  
and social life, which will be of the utmost nathnal importanoe. Even 
now we. recognize instancee, mnomio, political, and eooial, where 
ignorance or negleot of geographical principles hee led to r e d t a  which 
may fairly be called national miefortunee. I feel sure that some euoh 
eoheme an that set forth in thin paper will provide in ita elaboration the 
meam for greatly advancing geography and perfeoting ita theory ; and 
on ita completion will form a maee of geographical information whioh 
will retain a permanent value." 

Position.-Taking the position to the neareat minute of latitude, the 
region oovered by Sheets 317 and 332 of the Ordnanoe Survey 1 : 63,360 
map (1 mile to 1 inch) extenb from 51° to 60' 43' N., and from 0" 26' to 
0" 50' W. The central parallel in 50° bl', a poeition corrwponding to 
e longest day of 16 hours 26 min. and a shortest day of 7 hours 52 
min. The length of a degree of longitude on this parallel is 43.714, 
and that of a degree of latitude 69.126 statute miles. The northern 
dope of the Downs ia the only part of the dietriot which is turned away 
from the d i m t  rap of the sun. 

ConJigurah-The area covered by 8heets 317 and 332 inaludee 
three sharply contrasted natural regions, the dividing linen of whiah run 
eaut and west: (1) the plain or flat valley through whioh the river 
Weet Bother flows eastward to the Arun, on the north ; (2) the elevated 
land of the South Dowm ; and (a) the manta1 plain. The two plains are 

P 2 
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united by the gorge of the A n n ,  whioh cuts acroes the line of the Downs 
from north to math; and farther west there is an eaay paae across the 
Downe leading from k k h g  to Chioheeter formed by two valleys. 
These dep&onn out the ridge of hills into three diatinot parte. The 
general featurea are brought out by the sketoh-map, Fig. 6. 

The mean altitude of the land is 160 feet above eea-level, for an area 
of 270 aquare milea. The mean depth of the see below low-tide level 
is 46 feet for an area of 162 aquare milee. The areas of land lying 
between given limita of height, and of water lying between given limits 
of depth, are in aqnare milea, acres, and peroentege of the whole area of 
land or aea respeotively :- 

TABLE I.-hBRAB O? LAKD AT ~ E N T  EI,EvATIoII& 

Ela.rtbn. Per cent 

~ 

Above 800 feet . . . . . . . . .  32 0.02 . . . . . .  700-800 . 1.7 1,01)8 / 0.63 
600-700 ,. ...... "' ' 425 , 2,720 1.50 

"' ' 9.5 1 6,080 500-600 ,, . . . . . . . . .  3.52 
400-500 ,,... . . . . . .  15.5 

. i 100400 , ,  . . . . . . . . .  20.0 12,800 7.40 
200500 ,, . . . . . . . . .  9.0 5,760 3.33 
100-200 ,, ....... ... , 669 1 42,240 I 24.44 
50-100 ,, . . . . . . . . .  43.0 , 27.520 16.03 
0-50 ,, . . . . . .  ...I 101.0 64,640 1 37.40 

. - .- -- , -~ --- - -  

~ o b i  ...... I - 270.0 . 172,800 100'00 

B e a d  oovered at high water 
Low-tide mark to 25 feet ... 

26-60 ,, ... .. 50-75 ,,... 
,, 75-100 ,, ... 

'O~er100, ,  ... 
... Total 

These tables &ow that, while there are 101 square miles of land along 
the coaat less than 50 feet above see-level, there are 98 equare miles of 
aea along the ooast with 8 leas depth than 50 feet. When the emall 
area of land below 50 feet north of the Downs is deduoted, there appears 
to be juet ae much land an there ie sea-bed within 50 feet of sea-level. 

than three-quartera of the land liea at  leea elevations than 200 
feet. It is to be partioularly notioed that there ie a emaller area of land 
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between 200 and 300 feet than in any 
other hundred feet inter& df height 
nntil600 feet is reaahed. 

The oontour-line of 50 feet, which 
forms the upper limit of the land below 
50 feet in elevation, runs nearly from 
west to east aqroes the eonthem part of 
Sheet 317 (Sheet 332 having no land at  EO 

high a level) ; but at  the place where the 
b u n  croseee the South Downs, the con- 
tour line runs northward, bounding the 
low land on each side of the river. The 
land below 50 feet is thus divided into 
the caurtal plain, entirely south of let. 
50' 51' and the h e r  plain, which hae a 
lwa regular form and mnch smaller area. 
The surfaoe of the river plain ie entirely 
covered with alluvium deposited by the 
stream in itrJ meanderinga. The oosstal 
plain is mainly composed of Tertiary 
strata like those of the London b i n ,  
consisting of varioua sands and olap, 
although Chalk omum in tho east; but 
the whole is covered for the most part 
with drift compoeed of later gravels and 
brick-earth. Above the level of 50 feet 
t h w  formations thin away rapidly, until 
about the elevation of 150 feet the solid 
Chalk of the South Downs appears a t  the 
eurface. The Downs are composed entirely 
of Chalk, but the valleys which penetrate 
them from the south are carpeted with 
valley gravels. From the coastal plain 
the land risea comparatively gently (with 
a meen gradient above 300 feet of about 
1 in 17) to the nearly flat summit ; but 
towards the north the slope is much more 
abrupt (averaging, down to 300 feet, 1 in 
3), plunging down to the plain of the 
Bother. This steep slope s t o p  a t  an 
elevation of about 300 feet (near the trane- 
veree v d e y  of the b u n  not until a lower 
level), d here the Chalk ends, and the 
Bother valley is composed of a narrow 
tennm of the Upper Greensand, which at  
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200 feet etope abruptly and givee plaoe to wide parallel belta of Gault 
clay and varioua etrata of the Lower Greenma, eeoh euoceesive belt 
emerging from under the foregoing. The eurfaoe ie broken and irregular 
in contraat to the emoothnese of the coastal plain and the rounded fotms 
of the Downq and after einking to the level of 50 feet or under in the 
river bed, it rieee again to the north to heights of over 400 feet, the 
harder Weald Clay with included Horaham atone ompying the north- 

eastern corner of the sheet. The sketoh-map, Fig. 7, shows the main 
geological divimone. Fig. 1 ehowe the profile of the country from north 
to south both cm a true d e  and with the vertical scale exaggerated 
ten times. Fige. 2 and 3 show smtione:along the creet of the Downs 
aoross the valleye. Rg. 2 i a typical geological section along the eune 
line ee Rg. 1, showing how the euooessive bede omp out, and how 
the abrupt eecarpment of the Chalk Downs facing the north i formed 
by the weathering away of the steep edge of the gently eloping atratnm, 
the emooth end only slightly undulated outline of the elope oontraeting 
with the deep d e y e  and long 8pUrB which diveneify the gentler 
dwlivity to the south. 

The ereae of the different geologioal formations, and the percentage 
they cover of the whole area of the land included in the eheeta, are 
given below :- 

Alluvium 
Tertieriee sd;d drift"' 
Chalk . . . . . .  
Upper Greeneand ... 
Ganlt ...... 
Lower Greeneands 
Weald Clay... ... 

Total 

Thie table ehowe the preponderance of soil formed from drift snd 
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Tertiary eande or c lap  like thoee of the London baain, and the ineig- 
ni6cent area of the Upper Greeneand whioh, as will be shown pre- 
mntly, playa a very remarkable part in determining the distribution of 
the population north of the Chalk eeoarpment. 

l'?ae CorrsfiJ Plain.-The declivity of the Downs on the southern 
side, although broken by valleye and epurs, beoomea inareesingly 
@d ae the Chalk dips below the overlying Tertiary formations, 

ma. ~ . ~ # ) U K ) I O A L  8 C T I O I  PBOM NORTH TO BOLITH. 
( S E O W ~ O  ~ T A  o m  or WBICE mxxcc~y LB OAEVED). 

i.e. from 300 feet down to 50 feet. Below thie level the elope ie 
very alight indeed, the aotual aoeet-line being formed for the moet 
part by bedm of ohy, mounds of shingle, or drifted #and from 10 
to 26 feet high. Inland, however, there are aeveral oonsiderable 
depreesiona. The gravel ridge at Selsey Bill, which forms the eite of 
Seleey, ie out off from the mainland by a narrow marshy depreeeion in 
part Mow sea-level, through whioh a little channel praotically units 
the eee at Pagham with the eea at Breokleaham Bay. Formerly thin m 
a broad tidal marah dificult to croee, emphasizing the isolation of the 
peninsula of Selsey. The bed of the disused Chioheater and Arundel 
ma1 rune west and eaet from the tidal Chioheater channel to the Arun 
river at an elevation of about 20 feet, somewhat higher land ooourring 
b the south. The olays of the Tertiary formatione and the overlying 
drift form excellent soil and are highly cultivated, while the lowlying 
marsh lands yield pasture. Throughout the whole coaatal plain the 
underlying Chalk has been reached in boringe for welle, in rrome p h e  
more than 300 feet below the eurface. Eaet of the Arnn the Chalk is 
m d  with drift only, and coma to the surface at several places. The 
('balk foundations of the coastal plain have been formed by the eroeion 
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of mmewhat disturbed strata, and the drift laid down upon them by 
the d o n  of sea-ioe coming from the south.* 

The coast-line formed by a gravel beaoh, above whioh a low olay 
cliff r i m  a t  some plaoes, is undergoing great erosion. Off Selaey Bill 
a line of banka oovered by lese than 25 feet of water, traoes out an 
earlier mast-line running parallel to the present shore and about 5 
miles distant from it. Along the coast to the eaet*ard the  depth of 
25 feet ie reaahed everywhere within 1+ mile of the low-water line. 
Below the shingle slope a broad beaoh of fine sand ia laid bare at  low 
water, the tide retiring for a mile or more at  some points. 

Hietorid evidence of the submergence of the old oathedwl of Selsey 
amply o o n h  the deduotions ae to erosion whioh may be drawn 
from the map, and the rate at  whioh the ooaat is now being eaten 
baak is estimated at  from 6 to 8 feet per annum oppoeite Braoglesham 
Farm, and from 10 to 13 feet oppoaite Cockham Manor Farm.t At 
Pagham the old tidal harbour of 750 aores in extent was reolaimed in 
1875-77, the sea being kept out by the great aooumulation of ehingle, 
and the land-water allowed to escape by a sluioe. 

The tidea along the coast rise 163 feet at  springs and 12+ feet at 
neaps. h exoeptionally high tide, especially if a strong south-weaterly 
wind is also blowing, is apt to wash away thewshingle beach and leave the 
land behind exposed to inundation. Between the embanked promenade 
a t  Bognor and the sandhills at the mouth of the Amn there are mvenl 
plaoea where the land is below high-tide level, and artifioial bAnh 
have been built to keep the sea from the fields. At Felpham and 
Middleton much damage has been done by storms, the old churohyard 
of the latter parish having been washed away. The pariah of Climp- 
ing, a t  the mouth of the Ann,  west of the r i ~ e r ,  inoludes about 80 
mea, formerly part of the old parish of Cudlawe, or Cudlow, the greater 
part oi whioh haa been washed away, the site of the parish ohuroh being 
now oooupied by 2 fathoms of water.$ 

Along almost the whole shore inoluded in the sheet, groynee of 
timbr, or even of solid masonry and cement, have been emted a t  do88 
intervals, running down the beaoh a t  right angles to high-water mark. 
Their objeot is to prevent the shingle and sand from being waehed dong 
the shore from west to eaat, and to -use aooumulationa against the 
weather side of the obatrnotiona and so to pile up a defensive wall. The 
number of old gropes to be seen almost buried in the sand, shorn that 
thia method of oombating the loss of land by erosion is a sorind one (see 
photograph, Fig. 5). 

The streams of the ooastal plain are small and indefinite. River- 

* $Memoir on Sheet 332 of the Geologicnl Survey,' by Clement Beid. 
t Report on C w t  Erosion. ' British Association Eeporta.' 1895, p. 371. 
f Kelly's 'Directory of Sussex.' 1899. 
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action produces no change or indentation in the ooast-line. The Aron 
is the one important river in the area, and i t  flows into the aea direotly, 
without an estuary. The width between the weetern breakwater and 
the low eeetern wall whioh define its mouth is 120 feet, At low water 
there is a depth of only 2 i e t  of water a11 aoroas the river at  some plaoes 
in Littlehampton, but above the town a depth of from 4 to 5 feet is 
found ee far aa Arundel. At high-water springe the depth at  Little- 
hampton is I7 feet, and a t  Arnndel from 15 to 16 feet; the rise at 
h d e l  being 10 feet at  springe and 7 feet at neaps. The river is 
embanked against floods on both sidee all the way from Littlehampton 
to Amndel. 

Dangers to Nauigation of the Coast.*-The &fathom line south of 
8el~ey Bill rune 34 miles from the shore, with no ohannel deeper than 
3) fathoms within it. The dangers tonavigation, known by the general 
name of the Owera," are defined by a line of narrow shoals running 
due south from Medmeny Farm for 3b miles, known ae the Streeta, the 
Brake or Cross Ledge, and the Boulder bank. These have lese than 2 
feet of water over them a t  ordinary low water of spring tide. A reef of 
rook, the Mixon, marked by a beaoon, lies one mile south of Selaey Bill, 
and a t  low water of spring tides i t  is mnneoted with the shore and with 
the Streets by dry sand, although a large pool of water over 2 fathoms 
deep and threequarters of a mile in diameter is enolosed oppoeite the 
road a t  Selsey beaoh. 

The h l l a r  bank runs east from the Boulder bank, and i continued 
by the Yiddle Ground, forming a series of shoals extending 4 milee 
to the eastward, and coming to within 2 feet of the snrfaoe in places 
at  low water. A ohannel, the Swash or Swaahway, leads throngh 
between the Middle Ground and thegroup of shallow banka lying farther 
eaat, known as West Head, Eaet Borough Head, and the Onter Owers. 
'l'he Onter Owers falls off abruptly into deep water, espeoially at the 
Elbow, it8 southern point, and the Owers lightship is anchored I* mile 
muth of the shallowest part in 18 fathoms. Between the line of ah& 
from the Boulder to the Owere and the edge of low water a t  the Mixon, 
there is a stretoh of water over 4 fathoms, and in places over 6 fathoms 
deep, tbe westelm part of whioh is oalled the Looe Stream, which leads 
with a very narrow channel between the Boulder and the Street shoals. 
In the east the Looe Stream merges into the Park, the area of water 
between 4 and 8 fathoms deep in Pagham bay forming the anohorage 
east of Sebey and south of Bognor. I t  ie a fine anohorage ground, being 
oomposed of stiff clay under a thin layer of gravel, but i t  is dangerous 
in southerly or easterly winds. Both the Swaahway and the Looe 
Stream are dangerous ohanneb, oh account of the tidal streams and the 
absence of clear leading marks for navigation. Chiohester cathedral 

* From the Admiralty Chart nnd ' Sailing Direotions.' 
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spire and the little ohurohea and large windmills on the ooast are almoet 
the only marks whioh exist. The regular oourae for vwsele navigating 
the English Channel paaaea about 4 milea south of the Owere lightehip, 
and does not come within milea of land in any part of the ooset 
included in the eheet, the general rule laid down in the ' Sailing Dim-  
tiom' being to keep to ~ e a w a d  of the 10-fathom line. Henoe only the 
d h t  topmmts of the Channel ahipping can be eeen by an observer on 
the shore. 

The oontraat between the three headlands of Selsey Bill, Beeohy 
Heed, and Dungenwe, whioh look not diseimilar on a politioal map of 
England, ie remarkable: the Tertiary clays and aanb  eaten away to 
form Selsey Bill shoal the sea for milee ; the lofty ohalk oliff of Beeoh7 
Heed has been out b k ,  learing deep water in the eea; while the 
gravel banke of Dungenem have been built out by the d o n  of the 
currents until they have reaohed deep water, and the largeat veseels 
can oome cloee up to the shore. 

Tlrs South Dotom.-Meaeured between the contour-lines of 300 feet 
on the north and south, the South Downe form a great sheet of Chellr 
4 miles wide in the weetern half, 3 milea wide in the eastern, and 
etretohing eaat and weet eoroee the whole breadth of the h t .  The 
geologioal seotion (Fig. 4) dietinguishea between the steep and uniform 
escarpment faoing the north and the long dip-dope emerging from its 
oovering of Tertiary depoeite whioh faces the eouth. The uniform 
northern dope, whioh preeents a bold and almost mountainorre aepeot 
when viewed from the plain, trends from the weet slightly south of 
eaet as far ae Barlavington, where i t  turns at  right anglee and rrme 
south nearly 2 milee to Cold Harbour Farm, the eteep elope faoing eeet- 
ward, and there i t  turns again a t  right angles and rune eaet by south 
to the edge of the sheet. This reotangular intrneion of the plain into 
the Downa may be d e d ,  for convenience, the Bignor embayment. A 
eimiLr abrupt turn to the north oocura 24 miles farther east, and the 
atrnotnre is probably to be explained by a fold in the etrata. The 
three parts into whioh the portion of the Downs incldded in thie eheet 
ie divided by north and eouth valleys are all deeply mrved into valleye 
and oomben, between whioh rise broad rounded enmmite,oharaoterietically 
oapped with trees. In all three parte the culmineting altitudes form 
s nearly level undulating etrip of land immediately overlooking the 
northern escarpment. I n  all, also, there is the abeenoe of running 
water charaoterietio of the Chalk. There are neither streerne nor 
springe, and during rain the porour eoil rapidly sorrke up the moietura 
The origin of the dry Chalk valleye ia aaoribed by Mr. Clement Reid 
to the end of the Glacial Period, when the whole maes of the Chalk wae 
h n  into hard and impervioue rock in whioh the torrenta resulting 
from the melting of the higher snow cut out the v&ye. 

The valley of the Lavant on the weat, if we define i t  by the 300-foot 
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contour-line, carries ita head within a mile of the plain to the north, 
and forms a natural line of oommnnioation between mnth and north. 
The portion of the Downs to the west inoluded in the eheet is hollowed 
on its eonthward slope into a series of long valleys oonverging south- 
ward on that of the Lavant. 

The oentral portion of the Do- between the valley of the Levant 
and the flabbottomed trench whioh the Arnn hee cut a c m s  the Chalk, 
measurea 9 miles in length. It wntains in Dnnoton Down the highest 
point (837 feet) in this sheet, and within 20 feet of the oulminating 
point of the South Downe. No large valley rnns eastward from the Downe 
to the trench of the Arun, but a very remarkable dry valley (whioh may , 

be called the Dean valley) runs weatward, oommenoing a t  an elevation 
of 420 feet, under the shadow of Dnncton Down, and running for 5 
miles until it enters the Lavant valley at  an elevation of 200 feet. A 
tongne of drift from the aoestal plain rune up t h b  valley for a oon- 
aiderable distance, oarrying a strip of fertile ground into the very 
heart of the Chalk country. To the south the Dean valley is bordered 
by a fairly uniform ridge of down (500 to 750 feet high), from whioh 
only short valleys desoend to i t  ; but from the north i t  reoeivea longer 
and deeper lateral valleys. The southern ridge ia itaelf deeply cut into 
broad south-sloping valleys, or oombes, separated by bold ridges. The 
southern extremitiee of these ridges occasionally form small isolated 
hills, and the southern slope, as a whole, is the most varied md  
pioturesqne of the Chalk scenery. The covering of soil over the greater 
part of the Downs i~ so thin that when the turf ie out the white Chalk 
g lems through, and on the unfenced uplands the boundaries between 
the peetnrage of neighbouring farms is marked by outting a ehallow 
trenoh into the Chalk. 

The eastern portion of the Downs included in the sheet f o m  neeriy 
half of the blook of heighta, mesauringS9 miles in length, whioh lies 
between the deepcut valleya ofthe Am6 and the Adur. It is in every 
way similar to the other portions; steep and uniform to the north, 
where i t  riees over the plain, and cut into long valleys, ridgee, and 
nearly isolated rounded hills on the south. 

Tlae Rother-Arun Valley.-The portion of the broad valley lying north 
of the South Downs which falle within this sheet belongn almost entirely 
to the drainage ares of the h n .  The eaatern edge of the eheet 
ooincides almoat exactly with the watershed between the A m  and the 
Adur, about 2 miles of one upper tributary and 1 mile of another flowing 
eastward being alone included. 

The geological structure is very simple, consisting of the outorope 
of the gently dipping strata appearing one fo rd  beneath the other ae 
one goes from south to north, and forming a seriea of belta, running on 
the whole from west by north to east by south, parallel to the strike 
of the Chalk escarpment. Close a t  the base of the esoarpmgnt the Upper 
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Greensand forms a sort of terrace between the altitudes of 300 and 
200 feet in the weat, where at  Elated it is a mile wide, but gradually 
diminishing in breadth to leas than a quarter of a mile a t  Qraffham, 
where the Chalk begins to deaoend lower, and the level of the Upper 
Greensand sinks to between 200 and 100 feet, and expands to a mile in 
width, oorresponding to itn diminished slope, in the Bignor embayment. 
Where it emerges from under the A- alluvium the Upper g re an sand 
terrace on the eastern block of the Downs is from a half to a quarter of 
a mile wide, and gradually risee eastward from 50 to 250 feet in average 
elevation. Thie Gwensand terraoe forms everywhere a porous sandy 
mil, in which water i readily found by sinking wells, a8 i t  is prevented 
from percolating away by the impervioas stratum of Gault olay whioh 
underlies it. At the outcrop of the Upper Greenaand along the northern 
edge of the Chalk esaarpment there is a row of natural springs formed 
by the escape of the water which hae pemolated through the poroua 
etrata of the Chalk. A number of small atreams aooordingly take their 
riee on the Upper Greenaand terraae, and flow out over the clay and 
Lower Oreensand, the whole valley being riohly supplied with clear 
running brooks, in contrast to the duggieh ditch- of the coastal plain 
and the waterlese stretches of the Downs. The belt of Gault averages 
a mile in width on the west of the Arnn, exoept in the Bignor embay- 
m a t ,  where the general lowering of the eurfaae has expoeed i t  to a 
much greater extent ; but along the ecrstern block of the Downs it is lee8 
than half a mile wide. 

The centre of the valley and the northern elope is occupied by 
rarious beds of the Lower Greensands, whioh in the north reaoh 
elevations of 400 feet, and are deeply carved into pioturesque hills and 
dslea The Folkestone beds, whioh come out from under the Gault, 
form a soil so unproduotive that the belt forms an almost unbroken 
s u m i o n  of commons, warrens, and parks betweon the cultivated lands 
of the Gault on the south and those of the Sandgate and Hythe bede on 
the north, through which the river flows. 

In the north-eaatern oorner of the sheet the Lower Greeneands form 
a distinct eecarpment, though not so high nor so sharply defined aa 
that of the Chalk, overlooking the Weald Clay, which oom- up from 
beneath them. This is part of the great ourved escarpment, bounding 
the oentral Weald, of whioh Hindhead and Leith Hill are the most 
prominent featurea on the weet and north of the aurve. The orest of 
the southern part of the Lower Greensand escarpment runs just to the 
north of the district shown in Sheet 317. 

Speaking generally, the Bother valley slopee downwards gently to 
the east, at  an average gradient of 1 in 700, a8 far as the Arun ; while 
eaet of the Arnn a short and relatively steep slope to the west, averaging 
1 in 132, leads down to the river from its watershed with the Adur. 

The Rivera and St ream of the District.-The area of the standing and 
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running water represented on the land of the two sheeta is eetimatd 
approximately at  414 sores, or about two-thirds of a square mile, 
forming 0.26 per cent. of the land. There are no lakea, only a few 
artificial ponds in the parks or a t  the villages, and the only river of 
any importance is the Arun, a typical river of the Weald. 

The valleys of the Downs are typically waterless. The Tertiary 
and Drift deposits which cover the Chalk in the Lavant valley allow 
of the formation of a small stream, the Lavant, which flows towards the 
estuary of Chichater Channel in wet weather, but is reduoed to a chain 
of pooh in drought.+ Chichester Channel ia remarkable as a narrow 
tidal eetuary which, while bearing every resemblance to the mouth of 
a large river, receivee no river at  dl at  the present day. 

The streams rising on the Tertiary and Drift deposits which clothe 
the southern slopes of the Downs are mere brooks of a few miles in 
length, with ill-defined courses, often connected one with another by 
ditches cut in lines from eeet to west to drain the land, and flowing 
sluggishly across the flat plain to the sea. 

The Arun and ita tributaries drain an area of 112 aquare miles on 
the eheets under consideration, if the waterehed be drawn along the crest 
of the northern ridge of the Downs, and round the s o u m  of each of the 
small tributaries coming in from the southern slopes. This will, how- 
ever, include a greater area than actually drains to the river, as moat 
of the rain falling on the Chalk slopes percolates into the mass of rock, 
and, unleaa recovered through deep wells on the ooaatal plain, is lost to 
use on the surface. 

In  their .direction the rivere show a cloee aocordance with the 
geological features. The main stream rune from north to south in the 
direotidn of the dip of the atrata, and cutting acmes the sucoeseive 
escarpments at right anglea,'the steep cliffi of the escarpment a lwap 
look upstream. Thie might possibly be explained by supposing that the 
river began to flow before the lower rocka had been exposed, and that its 
conme was detern~ined by the original dipslope of the Wealden dome. 
On this hypothesis the river was able to deepen its valley more rapidly 
than the escarpments could be formed by the action of subaerial erosion. 

But i t  will be seen that the Rother, which comes in from the west 
to join the Arnn, runs parallel to the eeaarpmenta, and this suggeets 
that that stream has been guided in its direction by the outorops. The 
fact that the long tributary comes in from the west and the ehort 
tributaries from the east isnoticeable, and the explanation given by Prof. 
Dlrvie for some English rivers (Geographical Journal, vol. v. p. 127)' may 
apply. I t  is further noticeable that the Rother receives a much greater 
number of tributaries on ita right side (coming from the south) than on 
the left (coming from the north). Ten streams at leaat, over 2 miles 

- - - -p - - 

The name laoant is applied in Suasex to a periodical etream. 
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in length, come in from the south, and only five from the north, although 
those from the north are longer. The .explanation seems to be that 
springs at  the base of the Chalk are more numerous than on the dip- 
slopea of the Lower Greensands, which form the northern versant, and 
the rainfall also is heavier. 

In the following table the lengths of the rivers are given only to the 
edge of the sheet, except for the upper part of the Rother, three short 
windinge of which are tsken from the sheet to the north for the sake of 
cornplotenern. I t  is to be remembered that a greater length of both 
rivers is found on other sheets. 

~ i s t a n c e  in L e n a  by 1 ~ c n g b  fur 1 point to w h l d  
River. direct ihe.  rindln.. , I navirtlmr navigable by 

Mllee. Mllrn. to dlst.nce. / Yllra. 

Arun ... ... 14.25 2525 1.8 1 20.0 All the way 
Rother ... ... 14.U 19'6 1.4 : 12 0 Yidhurst 

Where the Arnn enters the sheet the surface of the water cannot 
be more than 10 feet above the Ordnance datum level, 8s a bridge 
crossing the rivcr ha8 the benoh-mark of 21 feet, and ie probably not 
lees than 11 feet above the water. The river plain, measured between 
the contour-lines of 50 feet, is half a mile wide at  this point, but 
contracts to less than a quarter of a mile in the gorge cutting across the 
Lower Greensand escarpment, just before the Rother joins and the river 
turns eastward below the ridge on which Pulborough stands. Here the 
first of the great windings of the river traverses a flat expanse of 
*eclaimed or marshy ground, which a very moderate blocking of the 
gorge through the Chalk would convert into a lake of about 4 111iles 
diameter. The greater part of thia area is covered with alluvial depoeita, 
formed as the river changed its coume on the nearly level ground, and ' 

it is liable to be flooded in winter. 
The gorge thmngh the Chalk averages three-quarters of a mile in 

width between the oontours of 50 feet, although at  one point, a t  Houghton, 
this is reduced to less than half a mile, and height0 of 200 feet on opposite 
aidea of the valley are leee than a mile apart. The rivor traverses its 
flat gorge in windinge which carry i t  three times against the eolid Chalk on 
the left side and twice on the right, so that it cuta white cliffs along its 
couree. The cutting is most marked south of Houghton, where the river 
rnns oloee under the chalk cliff for 14 mile, forming a semicircular sweep 
with a radius of half a mile fmm North Stoke as a centre. Into the con- 
cavity of every winding a fan-shaped terrace of valley gravel projeuts 
from the opposite side of the valley, uncovered by the alluvium which 
carpets the bottom. The sharp loops of the river have been connected 
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by artificial ohannels to shorten the d i e h o e  for barge navigation, t h u ~  
foreatallhg the natural prooea~ of river ohange. On emerging from the - 
Downs at Arondel, the river flows in gentle curves southward aorose 
the ooaetel plain to the sea. 

The canal cutting off the large ourve of the A m  near Wat0I'afield 
had a loak ll+ milea by the barge ohsnnels from tbe sea; and another 
lock wee built a t  Pillingbam, 4 we ilea higher, where bargee left the river 
and entered the canal that led to the Wey at  Gnildford, end so to the 
Themes. Thia oanal ia no longer in use. The influence of the tide is 
felt M high as Pillingham loak on the Arun, 23i miles from the see by 
the windings, and 1% in a direot line. On the Bother it is felt as far 
as Hardham Hill only. 

Boa& and Ruilway8.-The road8 of the dietriot show only a limited 
relation to the natural features, whioh indeed are only in two oases pro- 
nounced enough to exeroise muoh determining influenoe. One caee is the 
eteep escarpment of the Downs which limita the number of oonvenient 
crossing-plaoee from north to south; the other is the marshy valley of 
the Arun, which p r a o t i d y  dosed that opening to high-roads. 

The coaetal plain is traversed by r o d e  in every direotion, moat of 
them deeigned for local purposes, and eerving to conneot the farmhouses 
with the ohief oentre of the parish. Hence it is rarely that a road runs 
more than a mile without a turn a t  right angles, and a journey by road 
dong the coast involves many abrupt tu rn  and d8lour8. The ohief 
high-road from west to eaat runs through Chichester end Arundel, 
rising in ita highest pointa, at  eeveral phea ,  over 100 feet. Chichester, 
from its hietoric position, forms the natural oentre of roads, the existing 
ByI3b3m being derived from that of the Romans. The surface of the 
roads i n  the muth i urnally good, being formed of flint, broken small, 
end marine gravel. 

The roads w m s  the Downs usually follow either valleys or spura. 
At least nine well-made roads penetrate the Downs from the south, but 
only four emerge on the north. The Downs, however, are traveraed in 
every direotion by cart-rods and paths, the wheel-ruts showing the 
white of the Chalk through the general oovering of turf. 

The plan of Chichester is formed by two main streets orosaing at 
right anglee. The street running e a t  end west is part of the South 
Coast high-rod whioh runs from Southampton to Brighton, through 
Chiohester and Arundel. The eeoond, running from south to north, is 
prt of the r o d  whioh cornea from Selsey Bill, and oontinuee northward 
up the Lavant valley to the oulminating point a t  321 feet; and then, 
dewending steeply, leaves the Downs a t  Cooking, crosees the plain 
by Cooking Caueeway to Midhurat, and continues northward to Haale- 
mere and Gnildford. A branoh from this road runs up the Dean 
valley through the very heart of the Downs to Up Waltham, where i t  
joins the diagonal road whioh, starting north-eastward from Chioheeter, 

Q 2 
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an tbe site of the ancient Roman Stane Street, diverges northward at 200 
feet near Seabeaoh, end oroeses the southern ridge of the Downs at  502 
feet. From Up Waltham it oontinuee up the valley, orosseg the main 
ridge of the Downs at  495 feet, and deeoende steeply to the plain at 
Barlavington, whenoe i t  rune northward to Petworth and on to Guildford. 

The third road orossing the Downs may be viewed ae the oontinuation 
of that from Bognor ; it leaves the Chichester-Arundel high-road at 
Westergate,and rune up the steep and piotureaque valley known as Bewell 
Hill, where, at an elevation of 322 feet, i t  meeta the fine highway from 
Arundel, whioh hss come up on the back of a long spur. The two roads 
orow ; one descends the steep eastward escarpment to Houghton, oroeeerr 
the Arun where its valley is narrowest, descending to a level of 13 feet, 
and running eastward dong the baee of the Chalk escarpment through 
Storrington to Steyning. The eeoond road proceeds northwards, oraeses 
the ridge of the Downs a t  420 feet, and descends very steeply to Bury, 
whenoe i t  runs north to Fittleworth ; but where i t  oroesee the line of 
Stam Street a branch runs north-eastward by the old Roman way 
throngh Pulborough, absolntely straight to Five Oake, where it branahes 
to the passes through the North Downs a t  Guildford and Dorking. 
S h e  Street only remains visible in parts, but i t  intereating to notice 
that the line by which it must have descended the emarpment of the  
Downs in its straight oourse to Pulborough is the eaeiest gradient 
powible, paasing obliquely down the face of the southern side of the 
Bignor embayment. East of the Arun, the valley running north-esst 
ward on the weet of Highdown Hill, carriee a high-road throngh t h e  
village of Angmering at  an easy gradient. 

I t  is important to notice that no high-road rune throngh the flat valley 
of the A m  from south to north ; the villages along the river were thue 
isolated from one another more effectually lhtm they would have been by 
hills. It is also notioeable that the chain of villagea on the Upper  
Greensand terrace, at  the foot of the Chalk esaerpment, is not l inked 
together by a oontinuous high-road. There ie 8 winding road at  the level 
of about 250 feet from Cocking through the Upper Greensand villages 
weetward, and 8 rough road about the same level from Gmffham eacst- 
ward The main east-bweat road runs north of the Rother through 
Pulborough, Petworth, and Midhnrst, at levels between 100 and 200 feet 
for the moat part; but there are numerous irregular c ~ r o a d s .  Thie 
road m s e s  the Arnn at Stopham, where the bridge was built in 1309 
replacing the former Eatover ferry. The name of Stophem house was 
formerly La Forde, or Ford Place, indicating the anoient importanoe of 
thie point as a croesing-place. The main east-and-west road leads 
Steyning, and to Winchester and Salisbury respectively. 

The railways of the district exemplify the effect of superior engin-=- 
ing skill in overcoming the difficulties which kept the old road-makers 
away from the river-valleys. The South Coast railway from Brighton to 
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Southampton runs straight aoroee the coaetal plain from east to weet 
past Arundel and Chioheeter, at a nearly uniform level of 30 feet above 
the sea, thue correepondiog fairly with the high-road. The flatinern of 
the plain is exemplified by the absolutely straight line of the railway. 
Branches run off southward to Littlehampton and Bognor. A steam 
tramway or light railway, 8 miles in length, runs from Chichester 
through the Hundred of Manhood to Sehy beeoh. I t  was opened in 
1897. North of the Downs a single line runs from Pulborough up the 
easy gradient of the Rother valley to Midhurat, roughly parallel to the 
high-road, and another railway continues this line westward to Petem- 
hld. From Midhurat the Pulborough line turns southward, jostling the 
high-rod past Cocking and down the Lavant valley to Chichester. I t  
p s w  under the higheet part of the ridge by a tunnel half a mile long. 
The main line connecting the dietrict with London is that which oomes 
through the gap in the North Downe at  Dorking and follows the line of 
Stane Street to Pulborongh, thenoe striking straight down the centre of the 
flat gorge of the Arnn to Ford Junction, where i t  joins the Sonth Coaat 
line. Between Pulborough and Ford i t  o~nrees the river or ita wiudinge 
no 1- than twelve times in 10 miles. 

Climate.-There are no fully equipped meteorological stations re- 
porting either to the Meteorologioal Office or to the Iloyal Meteorologioal 
b ie ty ,  on the land portion of the two sheeta (except Bognor, reoently 
estmbliehed), but a t  the Owera lightship daily observations of the 
temperature of the sea are made and reported to the Meteorologioal 
Office. Rainfall, however, is or has been obeerved at  twentp-eaven 
places for Mr. Symons's obeerving syetem, and the reaulta are published 
in his ' British Eainfall' for each year. Those sending re turn  in 1898 
were- 

Feet Mean 
Place. above n i n -  

su- 1.11. ' 
level. Ins. 

Bognor . . . . . . . . . . . . . . .  - 27 
(Lidsey Lodge) ...... - 27 

Littlehampton (Surrey House) 20 27 
yapton ............... 24 26 

...... ,, (Drove Farm) 14 27 
Anglnering ............ 44 27 
Chicheater (Sewage Worke) ... 10 - 

,, (Westgate Meadow) 40 28 
...... (Oaklanda) 80 28 

Clapham (Bectory) ...... 150 29 
Patabin g . . .  ............ 180 29 

Feet Mean 
P h .  above rrln- 

lea- fall. 
level. h. 

............... Patching 130 - 
...... Arundel (High Street) 30 29 
...... Weet Stoke (Bectory) 176 29 

......... Eartham Home 240 (52) 
...... Forest Side Vicarage 341 - 

Watergate . . . . . . . . . . . .  240 - 
......... West Dean Park 190 36 

Chilgrove ............... 284 33 
......... Petworth Park 182 31 

...... Repton (Lynch Farm) 160 88 
>lidhnrst (St. Ann's) ...... 120 90 

The distribution of rainfall was deduwd from the mean rainfalls 
calculated by Mr. Symons in the manner thus desoribed : 

"Inasmuch as i t  is not infrequent to have several years in suooeesion 
coneiderably above or below the average, i t  is not eafe to trust to a short 
average; ten or fifteen years is the very shortest period, and twenty or 
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twenty-five yearn is desirable. But when dealing with a large area i t  is 
rarely poeeible to obtain records of twenty or twenty-five synohronous 
yeare; therefore one haa to find the longeat period for whioh mveral 
syuohmnone reoorde exist, and to utilize obeervations for short periods 
by differentiation from the long onea, ao that eventually one obtaina 
strictly comparable results. 

In this case the eighteen years 1881-98 have been adopted, there 
being nine etatione at  whioh the reoords are perfeot for the whole of 
thoee yeara. Take, for example, Littlebampton : the mean of the eighteen 
years L 21-28 inches, and an, on the map, the amounta are given to the 
neareat inoh, the amount of twenty-aeven is plaoed over Littlehampton. 
To take one other example, illustrating the use of a reoord oovering only 
two yeara : at  Beeohwood Honse, Lavington, obeervations were made for 
only the years 1872 and 1873, and the mean of those two yeam was 
45-08 inohea; but thoae were very wet yearn, 1% per cent. above the 
average, and therefore the 45-08 inohea representa a true mean of 39-44 
inchea, and 39 inohea is entered upon the map." 

Taken altogether, the driest month of the year is April, and the 
wettest time omurn in October and November. The whole of the low 
coastal plain up to the level of 100 feet haa a rainfall under 30 inohes, 
the places with leaat rainfall being those lying nearest the sea. The 
southern slope of the Downs and the whole of the valley north of the 
Downa have an average rainfall of from 30 to 35 inchea ; but the crest of 
the Downs and the narrow belt immediately at  the base of the escarp- 
ment (the Upper Greensend terrace) have a higher rainfall, closely 
approaohing 40 inohes. 

The faot that the rainiest part of the region ia the slope of the South 
Downs whioh is sheltered from the sea and from the prevailing south- 
westerly win& is ourioue, but may be explained by the cooling of the 
rain-bearing wind when raised to the highest point by pawing over the 
Downs. Thia view ia confirmed by the relatively low rainfall a t  
Cocking, where the Downs are interrupted by a valley. The intereating 
diatriot jnet north of the Arun gorge, between Amberley and Pulborough, 
whioh would throw much light on the cauees of the distribution of the 
rainfall, is unforlunataly without a rain-gauge, and the curves shown 
on the map (Fig. 8) are dotted at  that point. 

The total rainfall of the whole dietriot averages about 32 inches, 
which comeepon& to 3232 tons per acre ; and the average distribution 
on the three natural regions may be estimated aa- 

Avsnge lncher. Tons per acre. A n .  aq. milm 
Coeetal plain . . . . . . . . . . . .  27.5 ... 2777 ... 110 
Ohalk Downs . . . . . . . . . . . .  3G ... 3636 ... 80 
Rother and Arun valley . . . . . .  34 ... 3131 ... 80 

The average rainfall over the drainage area of the Arun, within 
these sheeta, may be estimated at  34.3 inches, an annual oontribution of 
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25o,000,000 tom of water, if percolation and evaporation are not 
ooneidered. 

Although there are no meteorological observations taken in the 
district, the general climate is known by oomparison of data in the 
neighbowing regions. From the monthly climate maps of the British 
Islands published by Dr. Buchan,* and from the Physical Atlas of 
Bartholomew, the following data are obtained : The meen temperature 
miaced to sea-level for the whole ares lies between 51)' and 51" Fahr., 
probably about 50O.7, and the annual range between the mean tempera- 
ture of the warmest month and that of the ooldeat is 23". The district 
lies in the sunniest belt of the British Idlands, and has probably nearly 
1600 houm of bright sunshine in the year, out of 4435 hour8 which the 
sun is above the horizon. The local climates must vary oonsiderably, on 
account of differences of altitude and of exposure to sunlight and wind, 
taken together with the differences in rainfall. On the summit of the 
1)owns a t  700 feet or more, the temperature must be nearly 2O.5 lower 
at all times of year than a t  sea-level on account of altitude. 

The math coast of England haa the highest atmospheric preeeure in 
the ielands a t  all serrsona. The prevailing winds are from some point 
between west and south-west, a fact shown clearly by the general slope 
of the treea on the coistal plain and on the c m t  of the Downs. The 
district lie8 in one of the minor storm tracks crowing the British Ialands. 
and, eepecially in winter, is often haversed by the centres of cyclonio 
dieturbanoee moving from south-west towards north-east. 

The following are the mean monthly temperatures and pressures for 
the district reduced to sea-level :- 

Jan. Feb. Marcb. April. May. June. July. Aug. Sept. Oct. N O ~ .  Dec. 
Temp.OF. 39.5 41.7 43.0 48.5 53'8 60.0 62.5 62.8 58.5 51.0 457 41.3 
Barom. inch. 29-99 30.01 29.93 29.95 29.99 30.02 29-99 29-97 29.99 29.92 29.95 2998 

The mean barometric pressure for the year is 29.975 inches. 
(To be continued.) 

A JOURNEY FROM FORT JAMESON TO OLD CHITAMBO 
AND THE TANGANYIKA PLATEAU.t 

By ROBERT OODRINGTON, Deputy Administrator, Northern Rhodesia. 
I LEBT Fort Jameeon, the headquarters of the British South Africa 
Company's Administration in North-Eastern Rhodeeia, on April 25,1899, 
and, accompanied by Mr. G. M. E. Leyer, travelled to the Loangwa 
river, which we crowd in lat. 13= 13'. The river a t  thie point was 
only 350 yards wide and about 4 feet deep, but i t  wee evident, from 

Joumd h t t i s h  Meteorological Society, Third Geries. No. xiii. (not dated, 
lE98 ?). 

t Map, p. 308. 
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the oountry on both rides, that, when in flood, i t  is at  this point a t  least 
a mile wide. From Fort Jameaon, which is 3857 feet above the level 
of the sea, we travelled through an uninhabited forest oountry, with 
plentiful water, to Msoro, where there ia a trading-etation of the North 
Charterland Exploration Compauy in charge of a half-caste Portugueee. 
There are a large number of Senga villages in the immediate neighbour- 
hood, and a small trade is oemed on in ivory and ,wax. Thenoe we 
travelled through a sparsely inhabited forest country to the Loangwa 
river, whioh at  the point where we crowed it, a t  the junotion of the 
Kapamba river, is 1609 feet above sea-level. We oamped on the east 
bank in the village of Sunda. I had with me a folding boat made by 
Theo. Smith, Medley, Oxford. I t  weighed 200 lbs. complete, end re- 
quired at'least twenty porters, in reliefs, to keep up with the oeravan 
for any length of time ; but i t  wee very easily stretohed and folded up 
again, waa capable of holding a large number of men or loads without 
any danger of capsizing, and proved most useful and serviceable through- 
out our journey. This boat we used for the firat time in crossing the 
Loangwa. 

Leaving the Loangwa on Mey 1, on the 3rd we climbed the Muohinga 
range, ascending 3460 feet to Hoste's deaerted camp, which is 5072 feet 
above the sea. I t  was found impossible to induoe any of the Wa-Biae 
people in the villagea through which we passed to carry any of our loads, 
the heevieet of which, with the exception of the boat, was under 35 lbe. 
The villagers invariably crowded round our camp, but as soon as the  
subject of work was mentioned, although good pay was offered and the 
people were almost without a rag of clothing, the assembly a t  once 
melted away, and in one oase at  least t.he entire population slept in the  
bush, regardless of cold or wild beasta, rather than have to listen to 
such horrible suggestions. Luokily we were provided with good gauge 
of Yaos from Blantyre, and Angoni from Fort Jameeon, who, although 
only engaged to come with us as far as the Loangwa, agresd readily 
enough to stay with us as long as we required them. 

From Hoste'e camp we travelled through an uninhabited country, 
well wooded, well watered by numeroue running streams, and of  an 
unvarying altitude of about 5000 feet, to Serenje, about 12 milea to the 
east of which is a ewampy pieoe of water presumably that marked on 
the map ae Moir's lake.* No open water was observed, and as my oom- 
panion had not yet recovered from a severe attack of malarial fever 
from which he had tluffered on the Shire river, I purposely avoided all 
swamps, and took no steps to aee for myself of what this particular one 
consisted. From Serenje we travelled through a level country with 
open plaine alternating with light forest trees and o c d o n a l  stony 
kopjes ; water everywhere plentiful and good, but the population very 

See ante, p. 179. 
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-1 atterecl. On May 8 we oroased the Lehombo river, and 
I :V ~1t.h. This river, which rises in the Irumi hile and flows 

102 Luapula, was, at  the pointa where we croeaed it, a deep swift 
... On the evening of May 9 we arrived at  the preeent village of 

. , . rutu.  Chitambo, who is an intelligent man about thirty yema of 
. handed me, immediately on my arrival, a very interesting doon- 

nt, a copy of which ie attached. I t  appeanr, from conversation with 
ilitambo, that his father died later in the same year aa Livingetone, and 

9v.w buried under the m e  tree, after which the village was abandoned. 
(.)n the morning of Hay 10, we travelled 134 miles east-south-east 

Chitambds pweent village, and reached the site of old Chitambo, 
,JU the Lulimala stream. The treea have long since grown up all over 
the site of the old village, and, except. for a small clearing and a low 
fence round it, there was nothing to dietinguish the Livingstone tree, 
which wae of a variety common to all the high coantry of British Central 
Africa. The insoription is, however, very well and deeply cut, the bark 
having been removed for the purpose, and shows that the boys who 
carved i t  took a great deal of pains to make the insoription aa permanent 
as poesible. The bark haa grown over part of the "E " in &ivingstone, 
and over part of the " 3 "  in 1873. Borem were fast destroying the 
lettering, which is, however, still distinct with the exception of the laet 
two lines, in which the first lettera of the names of tho followers have 
disappeared. The inscription now reeds as follow8 :- 

DR. LIVINGSTONE, 
MAY 4, 1873, 

. . . 2-4 MNIASERE, 
. . . CHOPERE. 

The tree iteelf was hollow, and the rot waa eating through into the 
inecri~tion, and would soon have destroyed i t  completely. The inacrip- 
tion was, therefore, not cut out a day too soon, ae its existence waa 
threatened by rot from one side and borers from the other, and any 
violent storm would have endangered the whole tree. There wae also a 
risk of the inscription being carried away by private persons for the aake 
of speculation, one scheme of this sort, a t  leest, being frustrated by my 
action. 

.Having taken steps to preserve the illscription from damage, I 
immediately cut down the treo,and sewed i t  off above and below the 
inecription. When thie was done, its weight was so greet that i t  was 
impossible for two men to lift i t ;  and as there were several hundred 
milea of land tramport to be accomplished before i t  oould reach the 
m n ,  I wae obliged to take steps to bring it down to a reasonable 
weight. For three days my boys were engaged in carefully adzing out 
the inside of the section, until as  much had bee11 cut away aa was 
coneistent with the necessity of leaving a sound and durable pieoe of 
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timber. Carefully paoked with a quantity of naphthaline to deatroy the 
borers, the section was sewn in canvas and dung on a strong pole; but 
i t  was a very heavy and inconvenient load, weighing about 200 
lbs., and required at  leant twenty-five carriers; hed i t  not been for our 
folding boat, I doubt if we should have got i t  acroea the large rivers 
which flowed between us and the Tangangika plateau. 

I had brought with me from Fort Jarneeon one of the iron poles of 
the Tram-Continental TBlegraph, and t h b  I firmly planted in the very 
heart of the tree-stump, where i t  will serve to mark the exact spot for 
many yearn if necessary, until eome more elaborate monument is 
ereoted. The lonely spot whew Livingatone died twenty-six yeare ago 
appears to me to be appropriately marked by thie symbol of European 
oooupstion, bringing with it the bleeeings of peaoe and the aafety of life 
and property to the wretohed people amongst whom his laet days were 
opent. A large clearing wan made and a strong fenoe built round the 
tree-atump on May 14. Everything being completed, we left old 
Chitambo and travelled 34 milee to the Lulimala river, wbich we 
croaaed in tbe folding boat, assisted by a few uanm from the large 
village on, the river-bank. That night we reaohed the village of 
Kalonga, on the Lokulu river, which waa 350 gar& wide, e strong deep 
stream. 

In  all published map8 of this country the swamps to the south-eest 
of Lake Bangweolo are marked in a rather exaggerated manner. Our 
path passed through a sucoeesion of open plains fringed with thick and 
eometimes large forest trees, in which water was generally to be found, 
but never in any large quantity. The rivers whioh interseat the plaim 
are wide and deep, and become choked and lost in grass and weds, only 
narrow waterways for canoes remaining to conneot them with the open 
water of Bangweolo, hew called Bemba. 

On May 16 we arrived on the bank of the Lotikila river, down 
which we paddled 13 mile, until the river spread out into a lake about 
a mile wide and 5 miles long, surrounded by swamp and with no 
navigable outlet. Croesing this, we travelled 8 milee to the Mnnekase 
river, 75 yards wide, swift and deep, with high banks ; thence 11 milea 
to the Lolingela river, 1000 yarde wide; and thence 4& milee to the 
Chambezi river, where I camped on the bank oppoaite the village of 
Kabinga, which is situated on an island. The present chief Kabinga 
remembered Livingatone, and aajs he was with him when he died. 

On May 19 I went in my boat 7 miles down the Chambezi, to 
where a large river, which I took to be the Lolingela, runs in from the 
south and the Chambezi turns northwards. There wae no sign of the 
Ohambezi becoming choked with weeds and grass, but all native infor- 
mation pointed to the fact that there is no open water into the Chambeai, 
but only waterways for canoes. The Chambezi is a very large river. 
At Kabinga's i t  is 2 miles wide and 19 feet deep, and I found this 
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depth and width to prevail at least 7 miles lower down. The altitude 
of my camp a t  Kabinga'e wae 3791 feet. 

Leaving Kabinga'a on May 21, I travelled 26 miles up the Cham- 
beei, and found the average width to be about a mile and a half, 
and the depth about 15 feet. There are a great many islands, and the 
be& are eteep and well wooded. The population ie considerable, 
but ia scattered on the ialande in the river and backwatere. There are 
praotically no paths, csnoes being the universe1 means of communication 
from village to village. The people who belong to the Be-Bisa and Ba- 
Lele tribee have been driven to this mode of life by the raids of the 
Arabs and Awembs, but, having now life end property secured to them 
by the presenoe in the Awemba conntry ,of the British South Africa 
Company's Administration, they are likely to return to the mainland 
and the fertile b a n b  and deltaa of the rivers. 

We arrived at  Kseama, the Administration station in the Awemba 
country, on May 25. The Awemba, who inhabit the country which lies 
to the south of the Tenganyika plateau, have for many yeare paat raided 
their neighburs, and, having allied themselves with the Arab slavers and 
coaat men, were considered strongly opposed to the influence of any 
Administrative authority over them ; and although they were not openly 
hostile toEuropeans, they were somewhat jealona of their entry into their 
country. However, leet November the paramount chief died, having 
been attended in hie h t  days by Bishop Dupont of the White Fathers 
of the Algerian Miseion, whose principal station in Rhodesia wes on 
the border of the Awemba country. On Mwamba's death there was 
great oommotion. The chiefe compound was broken into and looted 
by his servants, the various olaimanta to the chieftainship called their 
followers together and made ready to w r t  their claims, whilst the 
biehop found himself surrounded by the majority of the people, who 
looked to him for protection from the rival olaimanta, and from the 
n s d  human eacrificea. Soon after the repreeentative of the British 
South Africa Company's Administration, hearing of what wee going 
om, arrived at  Mwamba's village, and his presenoe wee gladly welcomed 
by the people, who were still apprehensive regarding what wonld 
happen at  the burial of Mwamba, and whioh of the rival olaimants 
wonld obtain the chieftainship. A son of Mwamba's wee withont doubt 
the rightful heir, and this man Kalonganjofu waa acceptable to the 
vaat majority of the people, and received the tacit eupport of the 
Administration. I t  wee from the first evident that with the death of 
Ywamba the integrity of the Awemba kingdom was at an end. The 
people were heartily siok of the oruelties and oppression of their chiefs, 
who, being unable any longer to raid far afield by reason of the European 
oompation taking place around them, were inclined to practise on their 
own people, for the moat trivial offences, the barbarities formerly re- 
eerved for the punishment of dangerous criminals and the captured and 
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by nrti6oial ohannels to shorten the d i e h o e  for barge navigation, thuu 
foreatalhg the natural protmaa of river ohange. On emerging from the - 
D o n  at Arondel, the river flow6 in gentle ourvea southward amoaa 
the a#retal plain to the eeo. 

The canal cutting off the large mrve of the Amn near Waterafield 
had e look 119 milea by the barge ohanneb from the aea; and another 
look wm built a t  Pillingbam, 4 milee higher, where bargea left the river 
and entered the canal that led to the Wey at  Guildford, and eo to the 
Thamee. This oand L no longer in use. The influenoe of the tide is 
felt ae high aa Pillingham look on the Arun, 233 miles from the eea by 
the windings, and 1% in a direot line. On the Bother it is felt as far 
aa Hardham Mill only. 

awde and RaiZway8.-The road6 of the diatriot show only a limited 
relation to the natural features, which indeed are only in two caaee pro- 
nounoed enough to exercise muoh determining influen-. One ceee is the 
eteep eecarpment of the Downs whioh limits the number of oonvenient 
croming-pleoee from north to south; the other ia the marahy valley of 
the Arun, whioh pxwtioally doaed that opening to high-roads. 

The wastal plain ie travereed by roade in every dimtion, moat of 
them designed for l o 4  purposes, and serving to conneot the farmhouses 
with the chief oentre of the pariah. Hence i t  is rarely that a road rum 
more than a mile without a turn a t  right anglee, and a journey by road 
along the coast involves many abrupt tnnu, and ddlours. The chief 
high-road from weet to eaat runs through Chichester and Arundel, 
rising in ita highest points, a t  eeverd placwe, over 100 feet. Chicheater, 
from its historio position, forms the natural oentre of roads, the existing 
syetem being derived from that of the Romans. The surface of the 
roads in the south h usually good, being formed of flint, broken small, 
and marine gravel. 

The roads acrose the Downs usually follow either valleys or spun. 
At least nine well-made roads penetrate the Downs from the south, but 
only four emerge on the north. The Downs, however, are travereed in 
every direction by a r t - r o d s  and patha, the wheel-rute showing the 
white of the Chalk through the general oovering of turf. 

The plan of Chichester is formed by two main streets orossing at 
r ight  anglee. The street running eaat and weat is part of the South 
Ooast high-road whioh rune from Southempton to Brighton, through 
Chiohester and Amndel. The aeoond, running from south to north, is 
part of the road whioh cornea from Selsey Bill, and wntinuee northward 
np the Lavant valley to the oulminating point a t  321 feet; and then, 
descending steeply, leaves the Downs a t  Cocking, crosses the plain 
by Cocking Causeway to Midhurst, and wntinuea northward to Haale- 
mere and Guildford. A branoh from this road runs up the Dean 
valley through the very heart of the Downs to Up Waltham, where i t  
joins the diagonal road whioh, starting north-eastward from Chioheater, 

Q 2 
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Southampton rune etraight acroee the coastal plain from eaet to weet 
past Arnndel and Chioheater, at a nearly uniform level of 30 feet above 
the sea, thue corresponding fairly with the high-road. The flatness of 
the plain ia exemplified by the absolutely straight line of the railway. 
Branches run off southward to Littlehampton and Bognor. A steam 
tramway or light railway, 8 milea in length, rune from Chichester 
through the Hundred of Manhood to S e h y  beeoh. I t  was opened in 
1897. North of the Dowm a single line runs from Pulborough up the 
easy gradient of the Rother valley to Midhurst, roughly parallel to the 
high-road, and another railway continua t h b  line westward to Peters- 
field. From Midhurat the Pulborough line turns southward, jostling the 
high-rod p a t  Cocking and down the Lavant valley to Chicheater. I t  
pseees under the higheat part of the ridge by a tunnel half a mile long. 
The main line connecting the district with London is that which oomes 
through the gap in the North Dowm at  Dorking and followe the line of 
Stane Street to Pulborongh, thence etriking straight down the centre of the 
flat gorge of the Amn to Ford Junotion, where i t  joins the South Coast 
line. Between Pnlboroagh and Ford i t  croesea the river or ita windinge 
no leee than twelve times in 10 miles. 

C1imate.-There are no fully equipped meteorological stations re- 
porting either to the Meteorological Office or to the Boyal Meteorologioal 
Society, on the land portion of the two sheeta (except Bognor, recently 
mtabliehed), but a t  the Owere lightship daily observations of the 
temperature of the sea are made and reported to the Meteorologioal 
@lice. Hainfall, however, is or has been obee=ved at  twenty-seven 
placea for Mr. Symone's observing system, and the r a n l b  are published 
in his ' British h infa l l '  for each year. Those eending returna in 1898 
were- 

Bognor . . . . . . . . . . . . . . .  
...... ,, (Lideey Lodge) 

Littleharnpton (Surrey House) 
Yapton ............... 

...... ,, (Drove Farm) 
kner ing  ............ 

... Chichester (Sewage Works) 
,, (Westgate Meadow) 

...... (Oaklands) 

...... Oapbam (Bectory) 
Patding . . . . . . . . . . . . . . .  

Feet Mean 
above nln- 
m- 1.11. 
level. Ins. 
- 27 
- n 
20 27 
24 26 
14 27 
44 27 
10 - 
40 28 
80 28 

150 29 
180 29 

Patching ............ 
... Arndel (High Street) 
... West Stoke (Rectory) 

Eartham Home ...... 
... Forest Side Vicarage 

Watergate ......... 
...... West Dean Park 

Cbilgrove ............ 
...... Petworth Park 

... Repton (Lynch Farm) ... Midhnrst (St. Ann*~) 

Feet 
above 
Bea- 

level. 
... 130 
... 30 
... 176 
... 240 
... 341 
... 240 
... 190 
... 284 
... 182 ... 160 
... 120 

The distribution of rainfall was deduced from the mean rainfalls 
calculated by Mr. Symons in the manner thus described : 

"Ina~much as i t  is not infrequent to have eeveral years in suocession 
coneiderably above or below the average, i t  ie not safe to trust to a short 
average ; ten or fifteen years ie the very ehorteet period, and twenty or 
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on tbe site of the ancient %man Stane Streat, divergee northward 8t 200 
feet near Seabeaoh, and orosees the southern ridge of the Downs 8t 502 
feet. From Up Waltham it oontinuee up the valley, oroeees the main 
ridge of the Downs a t  495 feet, and deaoenda steeply to the plain at 
Berlavington, whenoe it l-une northward to Petworth and on to Guildford. 

The third road oroseing the Downs may be viewed as the oontinution 
of that from Bognor; i t   leave^ the Chiohester-Arundel h i g h - r d  at 
Westergate, and rune up the steep and pioturesqne valley known aa Bewell 
Hill, where, at  an elevation of 322 feet, it meets the fine highway from 
Amndel, whioh baa come up on the baok of a long spur. The  two d a  
orow ; one descend8 the steep eastward esoarpment to Houghton, oross4e 
the Arun where ita valley h namweet, descending to a level of 13 feet, 
and running &ward along the base of the Chalk escarpment through 
Storrington to Steyning. The seoond road proceeds northwards, m 
the ridge of the Dowm at  420 feet, and deecende very steeply to Bury, 
whence i t  runs north to Fittleworth ; but where i t  oroeees the line of 
Stam street a branoh runs north-eastward by the old Roman Way 
through Pulborongh, absoliitely straight to Five Oab, where i t  branches 
to the through the North Downa at Guildford and Dorking. 
S h e  Street only remains viaible in parts, but i t  ie intereating to notica 
that the line by which i t  must have descended the emarpment of the 
1)owna in ita straight oourse to Pnlborough is the easiest gradient 
pomible, patwing obliquely down the faoe of the southern side of the 
Bignor embayment. Eaat of the Amn, the valley running n o r t h e &  
wad  on the weet of Highdown Hill, oarriee a high-road through the 
village of Angmering at  an easy gradient. 

I t  is important to notice that no high-road runs through the flat valley 
of the Bnrn from south to north ; the villagee along the river were thus 
isolated from one another more effectually than they would have been by 
hilla I t  is alao notioeable that the chain of villagee on the Upper 
(troonsand tenam, a t  the foot of the Chalk escarpment, is not linked 
wether  by a oontinuous high-road. There ie a winding road at  the level 

&out 260 feet from Cocking through the Upper Greensand villages 
mtward,  and a rough road about the same level from Graffbam east- 
w#x\L The main eaet-to-west road runs north of the Rother through 
tl\ksrvugh, Petworth, and Midhurst, a t  levels between 100 and 200 feet 

tBn moet part; but there are numerous irregular cruee-roads. Thie 
& wwm the A n n  at  Stopham, where the bridge was built in 1309 
wbuot~ the fortrtor lhtover ferry. The name of Stopham honse was 
sWtwQt La Forde, or Ford Plaoe, indicating the ancient importance of 
r\)* 9 1 t t  rrs a oroaair~g-plaoe. The main east-and-west road leada to 
&yrh$tk ud to Winohorter and Salisbury respectively. 

(=.\q 4- of the dirtriot exemplify the effect of superior engineer- 
It;& ir zwn~ming  the diflicultiea which kept the old road-makers 
.,..w f+t *L\( &mu-valleys. The South Coa~t  railway from Brighton to 
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Southampton runs straight aoroes the coastal plain from east to weet 
past Arondel and Chioheeter, a t  a nearly uniform level of 30 feet above 
the sea, thue correeponding fairly with the high-road. The flatnew of 
the plain ie exemplified by the abeolutely straight line of the railway. 
Branches run off eouthward to Littlehampton and Bognor. A steam 
tramway or light railway, 8 milee in length, runs from Chiohester 
through the Hundred of Manhood to S e h y  beach. I t  was opened in 
1897. North of the Downe a angle line runs from Pulborough up the 
easy gradient of the Rother valley to Midhnret, roughly parallel to the 
high-road, and another railway continues t h h  line westward to Petere- 
field. From Midhurat the Pulbomgh line turns southward, jostling the 
high-road past Cooking and down the Lavant valley to Chicheeter. I t  

under the higheat part of the ridge by a tunnel half a mile long. 
The main line connecting the distriot with London ie that which comes 
through the gap in the North Downs at  Dorking and followa the line of 
Stane Street to Pnlbomgh, thence striking straight down the oentre of the 
flat gorge of the Arun to Ford Junction, where it joins the South Coaat 
line. Between Pulborotlgh and Ford i t  oroeees the river or its windings 
no less than twelve times in 10 miles. 

C1imte.-There are no fully equipped meteorological stations re- 
porting either to the Yeteorologiosl O5oe or to the Royal Meteorologioal 
%ety, on the land portion of the two sheeta (except Bognor, recently 
eetabliahed), but a t  the Owere lightship daily observation8 of the 
temperature of the sea are made and reported to the Meteorologioal 
Office. Rainfall, however, is or has been observed at  twenty-seven 
places for Mr. Symons's observing system, and the reeulta are published 
in hia ' British Ilainfall ' for each year. Thoae sending returns in 18!)8 
were- 

Feet Man Feet Mom 
Plrcc. above 

8e& 
level. 

Bognor . . . . . . . . . . . . . . .  - 
,, (Lidmy Lodge) ...... - 

Littlehampton (Surrey House) 20 
Tapton ............... 24 

...... ,, (Drove Farm) 14 
&mering ............ 44 
Chicheater (Bewage Works) ... 10 

,, (Westgate Meadow) 40 
(Oaklands) ...... 80 

...... Ckpham (Bectory) 150 
............... Patohing 180 

d n -  
fall. 
Ins. 
27 
27 
27 
26 
27 
27 

Patching ............... 
...... Arundel (High Btreet) 
...... West Stoke (Rectory) 

Eartham Home ......... 
...... Forest Side Vicarage 

Watergate . . . . . . . . . . . .  
......... West Dean Park 

............... Chilgrove 
......... Petworth Park 

...... Repton (Lynah Farm) 

...... Jfidhurat (St. Ann's) 

above 
@en- 

level. 
180 
SO 

176 
240 
341 
240 
190 
284 
182 
160 
120 

nln- 
fall. 
Ins. 

The di~tribution of rainfall was deduced from the mean rainfalls 
calculated by Mr. Symons in the manner thus described : 

"Inssmnch as it is not infrequent to have several years in suooession 
~naiderably above or below the average, it is not safe to trust to a short 
average ; ten or fifteen years is the very shortest period, and twenty or 
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introduotion them by natural oauaea. Mr.Willoooke aaye, " The Bahr-el- 
Jebel ahould be eelected for the first operatione, ae i t  is not in the middle 
of the swamp, and becam numerous etreams flow into i t  from the west. 
Ae near to the firet d d  ae poeeible there ehonld be begun immediately 
willow plantatione on ae extended a scale ae money would permit 
Them would supply the etakea for ateking a c r m  deep overflows, and 
the cuttinge for planting in  shallows. . . . Onoe the willow plantatione 
were. eetablished, the alignment of the Bahr-el-Jebel should be fixed 

upon, and taking 300 metree ae a enitable final width for the river, the 
etaking, matting, and planting of cuttinge ehould proceed s o n t h d e .  
Onoe the rows of willows and poplars took root, they would begin at 
onca to form banks to the river, and the water, being confined to a 
single channel, would iteelf begin to clear its course of weeds.". The 

* Baker (1862) found a crurent of from lj  to 2) milea an hour in the open ohamel, 
above the mouth of tbe Bahr-el-Ohazal. 



mggoatione inolnde the treatment of side rivers at  their bntranoe, and 
the meens far reclaiming the foreahore in the whole unhealthy region 
from Faahoda to Abba. Apart, Erom the local advantage8 (inoluding 

1 - 1 

the provision of plentiful fuel, and the elimination 'by the willowe of 
anwholeaome matter from the water), the proposed operatione would, i t  
ir pointed ont, have a valuable reenlt in inoreasing enormouelp the 
enmmer dieoharge of the Nile in Egypt. 

MILITARY GEOGRAPHY;" 
By Oolonel Sir T. H. HOLDIOH, K.O.I.E., O.B., R.E. 

S ~ I N Q  the wideet possible definition to the term Military Geography," 
Mr. Maguire'e book deale with the relatione that exiet between the geo- 
graphy of the World a t  large--the form and disposition of ita seas and 
continenb-to thoee atrategical developments whioh have shaped the 
\Vorld'e history in the paet, and may ehape i t  again in the future. 
Consequently, it ie rather an epitome of hietorid examplee to illustrate 
varione ph- of continental strategy than a geographioal treat&. Not 

- - - 
' Outlines of Military Geography.' By T. Miller, Maguire, LL.D. Cambridge 

C'nivemity h. 1890. 
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may be found in the words, KO elaboration of defensive positions, no 
coast defenoee, however strong, give command of the sea, though they 
are both valuable and necamaq. Command of the see depends on a 
sea-going fleet ea muoh ee snowas in a land campaign depends on the 
field army!' Well-choeen examples are given showing the oomplete 
mastery of strategy and oontml of all the avenues of communication 
throughout the world whioh have been maintained at  certain periods 
of Englieh history. His eea ohaptera are most interesting and in- 
structive. If they have a fault, i t  is only that they are too ehort and 
too much condenaed. 

A chapter on the strategio relations of Europe with other countries 
naturally introduces a useful summary of the preeent reletions between 
England and R m i a  in Aaia Aa there is only a periodio ebb and flow 
of public interest in Asiatio affairs, Mr. Maguire does well to point out, 
with reference to the great Siberian railway project, now so near its 
aooomplishment, that " no territorial advanoe of Bussia in the present 
century is comparable in importance to the step which has just been 
taken, after long and oarefnl preparation." I t  pleoes Buaeia within 
etriking distance of Pekin, a fact which is duly emphasized ; but little 
irr said about the effect of moh a railway in introduoing a new European 
power to the Pacific. 

I t  is t h w  ohapters in the book which deal with mutee and lines of 
invasion, either hypothetioal or historical, whioh appear to be of the 
greatest value to the student of military geography, not only because 
hietory is apt to repeat itself, but became i t  is in this connection that 
value of geographical knowledge oan be most foroibly illustrated. 
Naturally the English student turns to India 8s the one vulnerable 
point in the British Empire, and there is very muoh about India in the 
pges of this book which he cannot do better than study most atten- 
tively. There are, perhaps, one or two minor suggestions made whioh 
might be considered as open to question. One of them ocoure in page 
236, where, with special reference to the pol i t id  advantage of faoing 
a northern enemy at  Kandahar, the reason given ie that it is in the 
highest degree unadvissble that India should see us fighting with 
Europeans. Over that tremendous transaotion," in the words of Sir 
R. Temple, " i t  is best that there should be a veil." Why? There 

no veil drawn when the English fought for empire with the 
fienoh, and both fought in line with native troope. Sedition and 
" anrest" would arise amongst certain seotione of the civil population 
in India, whether we fought at Kandahar or on the Indue; amonget 
our military allies in India it wonld be a matter of the purest indif- 
ference where they fought. There are, doubtless, many strong reasons 
for defending India from outside our borders; but the hope of con- 
cealing anything from India is hardly one of them. 

Very much useful information on the subject of railways is condenaed 
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into I oompsratirely short spaoe. The question of the proposed con- 
nection between Burma and China is entered into a t  some length, 
but to us i t  appears to be hardly so important as a question of strategical 
geography ae that of the oonnedion between Kandahar and H e r a h n  
which subject the book ie den t .  

In one of the historical illustrations which Mr. Yaguire introduces 
when treating of linee of approaoh, there appears to have arisen a alight 
gwgraphical confusion. Alexander's route from Kandahar to Central 
Baia is given as pawing by either the Bamian or Panjshir river, 
Aornus, Baktra (? Baktria), the passage of the Oxue a t  the modern 
Kylil (? Kilif), Maracanda (Samarkand), to the Jaxartes, and thence 
baok again to Baktria. It ie, of oourae, dangerous to aesnme any oer- 
tainty in the compilation of a ronte from old world records, but the 
balance of probabilities seeme lsrgely in favour of that ronte or-g 
the Hindu Kush by the Kaoshtin (the Hindu Knsh pass par em-), 
where i t  is known that Alexander wee in the immediate neighboorhood 
of colonies of Greek origin, whioh might have helped him. Having 
crowed the Hindu Kush, i t  is difficult to aocount for Aornos, d e e e  
there exists any record of two dietinot plaoes of that name. The roak 
of Aornos, for the posaeseion of whioh so gallant a fight waa made, is 
undoubtedly Mahaban, overlooking the Indue from ita right bank emth 
of Buner. Old Greek namea closely conneoted with the story of Aornoa 
still survive there. After the return to Baktria we read that "he then 
oonducted an expedition to Bokhara, making the passage of the Indian 
Caucasus." This ie difficult to understand. He would only have to 
reoross the Oxus to enter the Bokhara region from Baktria. The 

Indian Caucesus " may possibly refer to the next movement, vie his 
march from the Choaspee (Kunar) to India. This is, in fact, the one 
inetruotive point in the strategic plan of his operations towards India 
He struck at  India from Kabul; as did Babar; as did Nadir Shah ; 
M did most of the invadere of India, who used the Kabul river route 
twenty times for the once that any more eonthem route was utilized. 
But the chief Kabnl road to India was not then by the Khaibar ; and 
it is a notable point in the strategy of these early conquerors that they 
reduced the hill tribes of Kunar, Bajaor, and Swat, who threatened the 
flank of their oommunicationa, before turning south into the flat plains 
of the Punjab. Surely the methode emplojed by these ancient w h o m  
of safeguarding their line of communications by wiping off the faoe of 
the earth any people who might possibly interfere with them-a method 
which ip hardly permiseible in these days-points to some Merenoe  in 
the leading principles " of strategy in early ages compared with thoee 
of the preeent ? 

There was one ocoasion when Western India was conquered by on 
enemy approaching from the west, which hae unaocountably emaped 
the notice of most of our military historians. The A r a b  invaded Sind 
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in the early yeare of t h e  eighth century; oompied the  Indus valley; 
stamped out the  remnants of Greek influenoe, and imposed a dynasty 
(or wcaesaion of dynasties) on Multan which lasted for three centuries. 
They entered by a route whioh is not a t  all ooincident with tha t  
followed by Alexander i n  his disastrous retreat to Persia. The  latter 
is not well shown i n  the  illustrative map a t  p. 288, for it fails to give 
point to one of Alexander's great strategical blunders, viz. that  of 
attempting t o  make his army a baae of supply for his fleet. Another 
blunder was hie selection of a route the  geography of which was un- 
known to  him. &i far as Makran he had had Greek pioneera to guide 
him, b u t  here h e  made geographioal aesumptions, whioh, like all enoh 
-ptione, led to oertain grief. 
Mr. Mapire 's  book is  a most u m f d  work of referenoe both to t h e  

military student and the  public a t  large. It is packed full of "wise 
mws and modern " (a8 well as ancient) '' instances " from end to end 
of ita 350 pagee, and it posseeses an excellent index. If we echo 
Sherman's cry  for a n  atlas i n  further and fuller illuetration of t h e  
geographical reference% it is  with the  admimion that  it would be quite 
impossible to introduoe anything like complete map illustration of so 
compreheneive a etrategical survey within reasonable limita of space. 

NARRATIVE OF A JOURNEY TO THE LAKES RAKASTAL 
AND MANASAROWAR, IN WESTERN TIBET, UNDER- 
TBgEN IN SEPTEMBER, 1848.. 

By LieuL-General Sir RICHARD STRACHEY, R.E., G.C.S.I., F.R.S. 

Scptmrber 8. Halt at Tinurn.-The thermometer, which at 6 am. atood at 30°'8, 
rose by nine o'clock to 54O, and at ten o'clock to 679 after which the wind 
got up, and it became rather oloudy. It may be oonceived that a change in 
the temperature of the air such as this, of 36' in four hours, was rather un- 
pleaemt. h i d e  the small black yak-hair tentn ueed by the Tibetans, however, 
the change ie still greater then this, and I havo seen a difference of 42 degrees 
between 6 am. and 1.30, and that at an elevation of 18,400 feet. 

As W. was still unwell, we halted to-day to give h i  a rest, and I went out in 
the afternoon to do something in the way of survey. I sterted off nearly south 
from Gum, on the plain between the C'haldu and ChQchun rivers, and at a 
distanm of about 4 miles came to a blight rising ground, from whioh I got a sight 
of the great snowy mass eouth of the Malursaroumr lake, marked in our map as 
(furla, the summits of which range from 21,800 to 25,000 feet. I t  wan a good deal 
covered up in clouda, but still enough wuld be made out to eee that it wae a grand 
mountain. The Juharie called it Mandluata, after the name of a peraonsge in the 
M d k t r r t ,  but I don't think they could produce any authority for doing eo. From 

Continued from p. 170. Map, p. 204. 
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the plnce where I stood, looking to the north, snowy pt!aI.cn were seen in only two 
or three directions, and those were very distant, poeeibly none of them being 
within 150 miles. To the south-weet was the Balch range, with very little snow 
upon i t ;  everything beyond it  was quite concealed by clouds. The plain, over 
which I looked for eome 10 miles, appeared of a uniform pale brownish-yellow 
tint; the hills that rose from it inclined to shales of red, and the effect wss mything 
but cheerful. The only sign of animal-life that I observed in this deaert wu s 
large cricket, CfryUw, with blue wings, that took short flighta, making a peculiar 
quick, h a r p  chirrup as he went. Fhrly in the morning, however, wolvee had 
been heard, apparently hunting somewhere near our tents, and a young hare wre 
run down in the course of the day by two of our men. During my abeenoe, 
Winterbottom, in examining closely the herbage mar our tent, found one or two 
novelties, and among them a curious little leguminous plant, with a re.m.rhabls 
four-cornered and winged prickly pod, which proves to be a new genurr neu 
Ewemannia. Mr. Bentbam named it  after me-Stracheya Tibetiw, the real 
discoverer, W., having positively declined to allow his name to be perpetuated 
in such a way. Among the other new plants here met with may be mentioned the 
following : Alyssum cunesm, Stellaria graminea, Potentilla anserina, Saussumo 
glanduligwa, Crepis glomerata, Parnaasia ouata, Scopolia p r d t a ,  * Salsolcs Mi; 
and a few p 1 ) ~ & 8 t i p  pufpllrm, orientdie, and sibir.ica, Fsstuca rtalesiam, 
nitidula, and sibirica, LIymw ribirieun. 

A little excitement wae produced a t  our camp early in the day by the report of 
the approach of a party of travellers. They turned out to be only some Juhari 
Bhotiyas returning home from Kyunglung, a t  which place our friend of llbpidhunga 
had arrived, and had reported our intended visit to Hundes. But there had been 
no definite knowledge of our actual presence in Tibet. The chief civil authority 
of the place, the Kharpun, they told us. viewed the report with much philosophy; 
the entrance of foreignere into Tibet waa notoriously prohibited, and what more 
was wanted to satisfy the Justice Shallow of Kyunglung that our threatened 
invasion waa impossible? We took the opportunity of sending back letters to 
Kumson thee8 Bhotiyae. 

At  night, 9 p.m., the thermometer wae a t  36'5. 
Septembm 9. Tisum to the htlqj, 15 miles.-The morning was cloudy; at  

6 a.m. the thermometer was at  40°.5, and it rose nearly to 50' at  8 a.m. Our 
route lay down the Jankurn rivor to the grazing or encamping ground called 
Ghib-chilarn, the ravine gradually getting deeper as we went on, till a t  that  place, 
wbere the Chimhun river j o b  it, the bank is some 800 feet high, forming a steep 
cliff cut up into singular shapes, looking like ruins of towers and Gothic buildings. 
The deposits of gravel and nand, of which the plain was composed, might here be 
seen resting nearly horizontally on scbist or shale, black and very rotten, that 
dipped a t  a higbish angle to the north-weat. These rocks are cretsceoaa, or 
possibly nummulitic. Between the two rivers, Jankam and Chirchun, on a tongue 
of land which hardly rose 100 feet above the water, were the remains of a villnge 
which bad once existed here. Close by, alro, the high-road from Daba to liyunglung 
crowes the united streams by a bridge, said to have been built by a Juhari. On 
the opposite bank a cave was pointed out to us, where a man exercising the 
functions of a rural policeman was said to be posted by the Kytlnglung authorities 
These caves-for there are many of tbem in the alluvial banks--are commonly 
used as winter residencen nnd storehouses by the nomadic Huniyss. A robbery 
was said to have taken place the year before of goods and chattels deposited in  one 
of these cave, and to prevent the repetition of such outrages, the policeman h d  
been posted here. During the whole of our journey we were continually hearing of 
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@*in gangs of robben, eaid to prowl over theae prb of Tibet, and known by the 
Bhotiyw uuder the name of f i m p a .  This name, which appear6 a t  firat to mean 
simply a man of the province of Kham, is, my brother, Captain Henry Strachey, 
informa uu, an ignorant awruption of the word~Kyompo, which eignifies "nomad," 
and is applied by c i v i l i i  Tibetans to the wilder races that exint along the northern 
part of the tableland abreast of the provinoes of Nari and Utmng. Our Juharie 
were in constant terror of these marauders, who plunder tento and carry off cattle, 
when they dare, and we were told that some of them had juet robbed a Bhotiya or 
K u w n  a t  Dmchin. I reoeived a h  long details of a raid made by the Kyampo 
two gaare hoh, on cattle belonging to the people of Uungpu, a village about 
20 miles west from Shib-chihm. To avenge this, a considerable party of J u M s ,  
who happened to be near a t  hand, combined with the villagers to hunt down the 
robbers, whom they appear to have treated as so many wolvea, firing upon them 
withont the least oompunction. Five or six Kyampo were killed, some being shot 
in the captore by the Juharis, and the m t  being summarily diipoeed of by the 
Elunigas, to whom such prisoners ae were taken wen, made over by their allies. 
One or two of oar party were preeent on this m i o n ,  and evidently conaidered it 
rather good sport. The Juharis neveral time8 repeated to me that in  Hundcs the 
life of a man is looked upon as about of as much importanct, aa that of a goat; 
their own civilization is snfficiently advanced to make the differenoe peroeptible. 

The conetituted Tibetan authoritiea do not seam much superior to their snbjecta 
in mattere of thii sort, and I WM told that one of their regular modes of execution 
wee to smash with a sledge-hammor the thigh-bones of their prieoners, who were 
so left to die. In  thin manner, i t  is mid, they murdered an officer of Qohb Sing's 
Dogra army that invaded this part of I\.'&. When beleaguered in the Sikh fort 
at Kardam, he foolishly went out to treat with the besieging Tibetan force, when 
he waa instantly asbed and treated as I have mid, though, with exceptional polite- 
neee, they ended by cutting off his head, a diitinction n o t  bestowed on ordinary 
culpritn, who are left to perish ae they may. No one will be surprised to hear that 
thi brutal treachery and cruelty is accompanied by the baseet wwardioa 

I n  the valley down which we had come the vegetation wan meagre, but I 
mention aa deserving of notice, *Salsola Kdi and *Triglochin palustre. This 
Triglochin I aftarwerds found again at  ndi, p w i n g  with *Triglochin maritimum 
also a t  an elevation of about 15,000 feet. In  addition to those planta, I ebouid 
mention ae being found in other parts of Tibet, and often associated with d t  
plante, Salsola, Eurotia, and the Triglochins already mentioned, a Crambe, C. Cdi- 
fdia, not greatly differing from Crambe maritimum, and Cflaux ~~kurilima. With 
these are commonly neen many common northern forms of Potentilla, R~nunonlus, 
etc., so that, strange ae i t  may appear, we here often have a t  these greet elevations, 
and in the middle of the continent of Asia, an assemblage of plants which may any 
day be found growing together on the sea-wets of Northern Europe. I t  hee been 
suggested with some reason that this curious feature of the Tibetan flora may be 
attribnted to the immigration of the saline typee of the Caspian. But considering 
that a conat-line certainly existed along the northern blse of the Himalaya ae late 
as the Cretaceous period, end the probability of the alluvial deposits of Tibet having 
been originally laid out beueath the ocean, i t  is not a very wild speculation to 
suppose that this marine flora may have been diffneed along a former coast-line in 
the past ages of the Earth, and subsequently r a i d ,  by the general elevation of the 
surface, to its prescnt position. 

Early in the morning we had sent on two men as videttm to see that the high- 
4, which we here had to cross, was clear; on arrival a t  Shib-chilam, they reported 
that a beggar with a few goata constituted the only danger virible, 80, he having been 
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mtql contemptible, we proceeded to crW8 the C h i r h n  rivnrr. The water is muddy 
md dark-coloured, partly perhaps from its rising in glnciere, but partly a h  from 
the rotten black shale which here forms its bed. Having forded the stnam, we 
a d d  the high bank and again stood on the surface of the great plateau, wbiih 
rru here somewhat narrowly circumscribed by hills of bold outline. The rod, or 
ntbw track, to KytgZung, which place waa now about 12 miles distant, could bs 
w n  for a mile or two in a north-easterly direction over the plain, and then, entering 
the bill& was lost to us. On the west we MW the track to Dungpu to a mmewbst 
g n t e r  distance, winding between two low roiinded linea of hi114 the northern of 
wbioh abuts on the Clu'rchun river near Shib-d&m 

TIBETAN BEGOUS. 

Judging from their deep red colour, tbese ridges may probably be composed of 
igneous rocks, which are abundant in many parts of (?we. The bed of the &tlaj 
WM not yet visible, but some low rangee due north of us were pointed out, some of 
which, we were told, lay on this eide, and some on the other aido of that river. Tbe 
ca& aeeming to bo clear, we kept on down tbe Kyunglung road, but before we 
bad got far the alnrm was given of a party of strangers coming towards u a  An 
attempt to make out more exactly what they were with a telescope proved fruitless, 
in ansequence of tbe mirage or haze, which utterly dietortod all distant objects 

over the surface of the ground, for the sun waa already beginning to ahow 
himmlf in earnest. After some conmltation, durlng which we were quickly 



ap-hieg the strangera, our people, mflucnced no doubt by their wisbes,declared 
that they muet he Bhotiya~, and not Tibetma, since mme of them had on wbite 
clothes, which shonelout brilliantly in the sun, whereae the habitual dreea of the 
Tibetaw is of a dark colom, either naturally or with intense dirt. So we went 
without hesitation, but to the horror of every one, when it was too late to get out 
of their way, they turned out to be a party of Huniyaa W. and I instantly 
tried to sneak off unobserved down a ravine near which we were moving, but tho 
effort was evidently futile. The enemy, howtver, was plainly not dangeroue in 
point of numbem, the prrty condsting only of t a o ;  so our people, Laving nearly 
ten to one in their favour, went on to meet them with great heroism. We noon 
ssw that an amiable arrangement had been come to, and the combined forces, after 
a short conversation, came to the spot where we had posted ournelves. The Tibetans 
were two inhabitants of Dungpu, one dressed in white, one in black, with square- 
cut cap, Tartar physiognomy, very dark  complexion^, and long pigtails, and were 
well known to our people. They approached us making many polite bows, and, 
trLing off their caps, presented the cloth of ceremony, as was becoming from inferiors 
to superiors. This is a form which is univeml in Tibet, and extends into China, 
though I do not remember ever to have heard an explanation of the custom. The 
cloth we received wan of cotton, badly woven, but of a fine texture, about the size 
of a small handkerchief, but so dirty as to show that it  had frequently performed 
similar offices of civility before. The more wealthy claeses employ silk instead of 
cotton cloths, the legend, Om manepadme hum," being commonly woven in damask 
at each end. The sale of them cloths of ceremony, I wae given to understand, 
constituted a Government monopoly in this part of Tibet. I made out that the 
-ere felt, or affected to feel, great alarm a t  having seen us, faring the vengeance 
of their rulers,should it  be discovered that they had become accessories to our felonious 
inroad into Tibet. They seemed, however, to have a preponderating respect for our 
friends the Juharis, with whom they had commercial dealinga, and in whose favour 
the balances of trade were said now to he rather heavy. They were, in short, poor 
matures who evidently were neither capable nor desirooe of doing us any harm, or 
of opposing our advance; and after eome talk they showed ue how we might go 
stnight down to the Safhj, by a ravine near the head of which we then were, and 
m get out of the public road and at  once avoid all risk of further notice. Besurancea 
that they had only to keep their own secret, and a few rupees which we gave them, 
soothed them considerably, and we parted excellent friendr. Before they left, 
however, we heard from them that nothing was known of us at  Kyunglung, beyond 
the old reportn that we were coming. 

At 2.30 p.m. we stopped a t  the head of the ravine down which we were to go to 
the Satlaj, to put up the barometer, and the surface of the plain here proved to be 
14,820 feet above the sea The thermometer was 53O, but slight rain wae falling, 
a storm accompanied by a strong wind having j u t  swept longitudinally over the 
plain from weet to east. 'Che sun had been very hot in the morning, and the usual 
wind from the south hardly blew, which the Bhotiyu told us was a sign of rain. 
We here found growing on the dry nurface of the plain, which was ae barren ae 
ever, Chamdodoa mbulosa, a Siberian plant ; and an aster, A. molliusculus, with 
a rather handsome purple flower, was also common. A few more grasses were also 
u ~ n ,  Dycuzia eompacta, S t i p  Everaii, and mongholica, Oryzopaie ~prciglumw, 
h w g m t i a  monghdica. 

The ravine we followed took us gradually down among more vigorous vegetation, 
and eome hares and partridges that we saw showed that the locality was better 
suited to support animal-life also. The partridge ie, I believe, the same species 
(Perdiz Chukar) common in the lower parts of the outer Himalaya, and in Kumaon 

I 
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DUIOWBT and more tortuonq and ended in an extremely nurow garge with highid 
cliffs on either side, from which we had the aatidaction to emerge a t  about half- 
pat four, on the edge of the &at&+, clone to which we encamped. 

The spot on which we had than almoat stumbled was rather dngukr. The 
river %owed in a beautiful clear blue stream, in a deep and narrow bed, from the 
hpks of which nothing wan to be eeen but the black shaly oliffs immediately over- 
bead. The upper end of the gorge from which the liver b u d ,  seemed a t  firet 
quite blocked up, but a cloaer examination showed a rent hudly exceeding 15 feet 
in b r d t b ,  through which the water came with a c n r m t  that was hardly per- 
ceptible, proving :the great depth of the channel, for the stream withim 20 or 80 
prdn of i ts  point of h u e  was a l d y  a sparkling rapid, some hundred yards wide, 
and by no means eae.y to ford. I thought I maw something like a trap dyke among 

tbr rocfa in this cham, but they were so steep that i t  was impoedble to get a t  
them. On examining the boulders and pebbles in the river, I found that the p a t  
majority were of the slates and calcareous rooks of the vicinity, but that a notable 
proportion were composed of porphgriee, only one or two specimens of granite 
being neon. Similar porphyries have been brought to me from &nmya, on the 
18luent of the Indus that pamen Gar, and i t  is therefore probable that some a t  
Imt of the intermediate mountains are comped of these roaks, a supposition 
which in rendered more probable by the fiery red colour of the surface which was 
remarked by Moorcroft, and which is confirmed by the accounts of the Bhotiyas, 
rho are in the habit of going to the fair a t  Gar. 

In the shales new the Satlaj I also found an Ammonite and Inooerunus, sbow- 
ing tht them strata are either J n m s i c  or Cretaceous. We had here descended to 
13,850 feet, the lowest point we reached during our expedition, and the vegetation 
ma more aheerfd, though still not much to b t  of. The largeat shrub was 
M y r k m b  ekgca~, a plant closely allied to the tamarisk, here growing to a height 
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iof 6 or 6 feet, with stemr often 8 or 4 inohm in diameter: Tbe d.ni. (GbmgaRa 
*,-) w u  more luxuriant than unud, rhing to 8 feet or more. We hore alno 

* ':found O!arnntir gra&r, greatly rwembling C. Plommulo ; Ckp6 glum,  very 
,-like r firm of the Altai mountaine; two species of Tamadum, T. gmdtc rod 
:.dwmbirZsr; mud several species of Arttmirio, or wormwood, a geu111lr largely 
developed in Tibet, of whioh may be mentioned d. rocromm, d r o b i t h ,  d 

, l tdmyhiona  ; also Chriatob crtaamyolia, r cruciferous plant whioh might . b e  
b dded to the list of saline types before given. 

We found our encampment on the Satlaj, after the dimmforts of the preceding 
dap, quite lururiour. The Myticuria, which they told us nu abundant st Gcr, 
dm e r e  us admirable firewood, an r r w e  in which we were speedily kcoming 
mumham, while we were greatly sheltered from' the wind, and quite aonadcd 
~~ inquisitive Tibetans. 

HqtWber 10. From the &t&j to Ligdtphu, or Likdephu, 16 tnilcr-Ther- 
momtar at 5.30 e.m., 36O.4. Having thus happily accomplished the first port of 

pmjwted expedition by reaching the Satlaj without interruption, we now 
d 1 eastward towards the lakee. 

Ar we started to-day, a stray yak WM awn on the hillaide just orex our fentn; 
i t  nu forthwith taken pos~wsion of, acoording to the custom of them pvta The 
o m ,  if he is diaoovemd, gets the animal again by paying half i b  value, and I 
af& head that this happened in tbe prewnt instance. 

h m  the bank of the Satlaj we a t  once climbed to the level of the plain, but, 
among the low limestone hills by whioh we found onrmlves surrounded, the 
pranas of any alluvial depaait wan a little doubtful. l'he vegetation becune an 
s m t y  8s before. From this position we had a 5 e  view of the Himalayan peaks to 
the mth-went. The morning wan splendidly clear, and there w u  not e npeck 
of OM to be wen. The monntaios at the head of the Milam glacier, and h e t  
with ib dependencies, came out very finely. Two other very dietant w e  w a s  
alw noted, almost diwtly down the c o r n  of the Satlej, probably P-, mt,ber 
mom thm 100 miles off, opposite to which this river makes its great bend to the 
much. We continued for wme time among low hills, and saw many k r h d .  AS 
we was now again approaching the Kyunglung rod,  i t  WM necemry to be mole 
wafnl in our proceedings than on the previous day. The village of Kyunglpzlg 
nu not visible from our d, aa it  lay among the ravines near the 8aU.j ; but, 
u o d ~ o d i n g  that it wee one of the hiphent places in Tibet whew cro r of 
are produced, we oent a man round to pluck some barley from the elda He 
ntumed to our camp in the evening with mveral ears nearly ripe. This m, 
Hordwn, mdgare, in the variety, H.nudurn, the npikeleb in two mh, and grain 
DL& a d .  He also brought some curious concretionary pebbles, e v h t l y  formed 
h m  8ae shingle encrusted with concentric layers of cubonate of lime, derived 
horn Chs water of a hot spring that iss~~eafrom the south bank of the &Urj opposite 
Kyunglung. These little pebblesare of all sizee, from that of a pea to a pin% had. 
They were quite separate one from another, though in a wcond hot spring at 
Tirthaptui, on the Satlaj, some milen higher up the river, a compact rock is for- 
by the rgglomeration of similar phiform spherea In the Tirthrpwi rock, a@- 
mew of which are often brooght away M ourioaities by the Bhotiyu who visit fie 
place, the grains are very uniform in their dimensionq muoh mom EJO than  tba 
Kyunglung pebbles. Both theme epring are said to be very hot, that a t  Tirthrpuri 
the hottest, KI that it is disagreeable to put one's band in i t  The Kyunglung 
eprlng, &om the sccounts given of i t -and it b noticed by Moommft a t  nome 
length-is no doubt charged with sulphuretted hydrogen, the offensive -ell of 
that g u  affording an ersy means of reoognhig it. I llbould add that f i e  r r r k  of 
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this spring, besidee d n g  the pebblee ae above explained, forms a large bed 
of tnf~oeonn limatonq which is ramarkable for i b  pure white colour and Its friable 
texture. 

Our route now lay over very nnintercding, nndulating ground, dry and bsrren 
in the extreme; there WM no rod or even traok, and the sun meanwhile WM 
getting intellsely hot. We halted about noon to reat the cattle a t  a place called 
Qam, where there wsa a amall spring, and sought in vain for some shelter among 
the stunted bushes or rooks, none of which, however, rose high enough to d o r d  
even a Little shade for our heads. The e x p u r e  daring the heat of the day had by 
this time completed the removal of the skin from our fsoea. The extreme dryness 
of the air, and the oold win&, combine with the intenae power of the run to 
produce thin effect, whioh is exhibited on the blmkened face6 of the Tibeteae 
thamselveq the poorer classes of whom are nearly M dark ae the natives of the 
plains of Northern India. All about the haltingground a t  Efam were mmiy m a l l  
piilk, built of dry stone, which we were told were erected by the Huniya rhepherds 
to a r e  away the wolves and leopards from their flocks. The lest-named animal is 
the ounce, Felw uncia. He is charrrcbrized by hie long tail and the obecure 
markinge of his &in, whioh is of a dull ash-grey colour. He is not uncommon in 
Tibet g e n e ~ u y ,  and damn& m low ss 10,000 feet among the Himalayan valleys, 
md, it  is mid, often maLee much havoo among the sheep. The wolf, called shong 
by the Tibebum, and the same species, I believe, as the wolf of Europe, &ere 
curious example of the reappearonce in the open regiom of the Tibetan plateau of 
m animal which, although quite unknown on the wooded s l o p  of the Himalaya, . 
in very common in the plains of North-Weetern h d i i  and shows how the oon- 
ditions of surfsce atTect the development of animal-life, no less strongly than 
those of climate and temperature. 

On leaving Gam, we gradually ascended. I eet up the barometer on one of the 
highest parts of the ridge, 15,940 feet, which we c r d o n  our way from the &Uaj 
to LQcAqhu, and while's0 employed wae overtaken by a violent hailsiorm acoom- 
wied  by thunder and lightning. We saw this storm, like that of the previous 
by, driving up from the west, lookiig very black, and it  pawed on over us towards 
the lakes. The regular sonth wind had been wanting to-day a h ,  and thii had no 
doubt made the sun's power seem to us so exceseive. During this storm the 
temperature of the air wrs not below 46O. 

We m w  began to descend towards the foot of the hills which here separate the 
ktlsj from the great plain of Giqe. Our route firat lay over a flat pieceof ground, 
which looked like a portion of the alluvial depodta of the plain that had been 
p ~ h d  up a few hundred feet more than the rest. 

The halting-ground-for i t  is nothing more-called Ligdrcphu, eoon became 
Pirrible, marked only by a patch of green, under some limestone cliffi a t  the edge of 
the great barren plateau below u, while some small pooh of water beyond i t  ahowed 
the position of the river by which we were to halt. We reached our camp a t  about 
6 p.m. ; i t  was pitched near the halfdried-up river-bed, on ground which, though 
now dry, looked M if i t  were at  times swampy, or even altogether under water. 

The evening was very fine, and the setting sun lighted up the monntains on the 
east and south-eat most brilli i t ly, showing US very distinctly the towera a t  the 
phoe called hna-&ten, distant about 16 miles across the plain, close to which 
my brother peseed on his visit to the lakes in 1816. Lama-chorlm is the firat 
halting-ground in the open plain of Gugc on the way into Tibet from the Hima- 
layan valley of Darma and Byans, by the passes of Kach, Nyue, and Lankpya- 
kkn. The buildings called chortan or choktan by the Tibetans are votive 
difias, whioh are described by my brother as little towera of dry atone, sauck 
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The plain over which we had been travelling for the lyt t r o  days, ib pdactly 
level or gently doping s u r h  covered with shingle, the mountain elopes which 
b o d e d  it, m d  tbe detached hilla that rore from it, presenting cli5 that sloop up 
abruptly like rocky couta and idmde, forcibly sugge&ed that here WM the dried- 
up bed of m e  grert lake or inland -, to which the &Tech of the mirrgs freqnently 
gave a raoderful reality. 

The hill of C)y.nima is m isolated maw of eruptive rock, cbiefty hppsrdhane 
or bronzite. The s t u b  is muoh finnured, and the rock brab up very d y  
into d l  fngmenta. Catstinge of aeqentine and silioeous mattare are a h  common 
on the f.oea of the joinb, and it weathen to a reddiah-brown oolopr. The regular 
road liee through a deprmion in the middle of thin hi, which our cavalcade them- 
fore avoided, moving off round the muth-srst extremity, under tho further angle 
of which our camp WM formed. 

TIBETAN TENT. 

I mymlf went straight down to the lake, panning tolerably clone t ,  a Huniya 
tent, the people near which, however, took no notice of ua  The ground a t  the 
north-west angle of the hill over which I passed in customarily occupied eulim in 
the seeson by the Juhari Bhdiyaq who encamp here, re I wee told, this being 
one of the regular marts for the traffic between the Tibetans an4 the people of the 
upper Himalayan valleys, the former tnutering aslt and borax for grain or I n d i i  
or European commodities brought up by the Juharis. The soil wee covered with 
green turf intsrnected by numerous small stream, and in some parta wan e m  a 
little boggy. Ranunculw apuotiliu and Hippurb vulgaris, or hometail, both 
common English plante, were growing in all the pools ; Ranunculw cymbalutir, 
a small creeping epeoien with tridentate leaven, is common in all the vallop of 
Hundea, and widely diffueed over Northern b i a  and America; two Qentianr, and 
a very small purple Primula, P. Tiktima, not exceeding an inch in height, ware 
abundant amongst the herbage. In the stream, which were ueually only two or 
three fe~$ in depth, were many mall  fish. One of thew we managed to catch, .nd 
our Bhotiyre Baid that when they are encamped here they get plenty of larger sisa 
Men stand in the shallower parts of the streams with atich, ready to strike at the 
fish, which sre driven down from some ditance by another puty, r h o  came along 
in the watercoursej. I saw no large fish, however, and it wee suggented that they 
h d  retired into the lake, as it WM now getting cold agein ; and it is possible, for 
tbere smaU rivulete must cool down much before the general maee of water in the Lte. 
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Not being certain whether or not there might be any one lRing in the remains 
of the old fort on the top of the hill, we did not venture to intrude upon it, but we 
were given to understand that it  consisted only of the ruins of the walla I did 
not gather that any historical or mythical interest was attached to the mine. 
From the foot af the hill, however, we got a good view of the lahe, which is a sheet 
of water 1 0  or 12 miles long, but nowhere probably much more than a mile in 
breadth. From ita lower end, I WM told, a stream flows off and joine the D a m  
Yankti, which soon afterwards unites with the G1unda Yankti; and the combined 
river then takes the name of CAu-kar. The upper end of the lake where we stood 
terminates in poole of water and swamp, a very small stream only flowing in from 
this quarter. The ground along the edges of the water was generally low, and 
many Honiya encampments were dotted along the banks, with immense flocks of 
sheep, herds of yak, and a few horses, all of which we saw very distinctly with our 
leleecops. Innumerable waterfowl covered the spits of mud that ran out into the 
lake at this southern end, and large numbem of birds were elso cdlected about the 
pools and swampa Of these may be enumerated a fine large grey bustard with 
black neck and tail, grey geene, ducks, teal, snipe, terns, sandpipers, curlew, a fish- 
ing-hawk, and small he~on. The bnstard refused to be shot, and walked off 
triumphantly an the sportsman approached; and goose, anxious, I mppoee, to 
#upport the reputation hia family has earned, was the only victim of Bachu's arts. 
Sticking to one of the feet of the goose WM a small leeoh. 

The ground all about our camp was covered with the burrows of a small rat-like 
animal with a rery short tail (Wcctus songaricus), a specimen of which I after- 
wards managed to catch. 

Along the f w t  of the hill issued many copious springs, the temperature of 
which was 3%. The open running water in the afternoon, about five o'clock, was 
43O, and the temperature of the earth 9 inchea below the surface, 47". The surfaoe , 
of the lake was calculated to be 14,880 feet above the sea. 

On returning to the tents after our short stroll to the point overlooking the 
lake, we found our company drinking tea in the Tibetan style. This is quite a 
different operation from the Chinese or European infusion system. The tea used is 
of the description known sa brick-tea, which is tightly compressed into brick-like 
blocka It is boiled with carbonate of soda and butter, flavoured with salt, and 
thickened with barley-meal, thus forming a sort of soup. To my taste this parti- 
cular brew was amply naueeona. The compound, when concocted with proper 
material8 and on ocientific principlee, is declared by competent authority to be 
gbd. I suppose, therefore, that as there certainly are differences in English tea- 
pot4 so there are a h  in Tibetan kettles. Tea-drinking is a constant occupation 
for a Tibetan. In  every tent and in every house the tea-kettle is always on the 
fire. The lawe of hospitality bind all to present tea to their guestq and every 
Tibetan carrise with him a wooden bowl of Himalayan maple by way of teacup. 
The universality of teadrinking in Tibet is such that i t  would appear to offer a 
good market for the produce of the Himalayan tea plantations. At 8 p.m., ther- 
mometer 3p. 

&ptcmbcr 13. Nirna-khar to Jungbwa Tol, 20 milas.-At 6 am., thermometer 
23'5. This temperature may perhaps have been affected by radiation, but the 
mld had been rapidly incregsing during the last few days, when the rainy weather 
on the ~ i m s l a ~ a  seems to have ended. At 8 am., thermometer 42". Leaving 
Sima-/&r, we croslled the plain at  the head of the lake, here something under a 
mile in breadth, and came upon low rounded trap-hills, similar in their constituents 
to the hill of Nima-khar before described. A few isolated points also projected 
horn the middle of the plain. . . 

s 2 
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We had now reached the extreme eartern end of the great plateau of Guge, 
and enkred a hilly country characterized by numerous valleys with perfectly 
flat alluvial bottoms by which it  is intersected. Most of these were quite 
dry, small streams existing only in a few of them. This circumstcmce, added 
to the alinoet perfect horizontality of their tranwerse srction, their general agree- 
ment in elevation with that of the great plateau, the abrupt rise of the rocky 
hills on either side of them, and their general uniformity of brendth for w n -  
siderable distencee, seems quite to preclude the poeaibility of existing 
having caused them. They must, without doubt, have been produced by the action 
of currenta in extensive bodies of water that have formerly been eprerd over large 
portions of the plateau, but I cannot say that there seems m y  decisive evidence to 
show how or when t h i  action took place. I have elsewhere given my reaeons for 
believing that the alluvial depoeits of (luge were firet laid out by the ocean. The 
valleys to which I am now alluding may either have assumed their characteristic 
forms before the elevation of the great plateau above the sea-level, or they may 
have been formed after some partial elevation, when lakes much larger than thme 
now remaining still existed, the waters of which have been since drained off. 

C m i n g  over a considerable spur from the high hills north-east of Gyo-nima, 
we again dwcended into a broad level valley, which, by taking a more circuitous 
route, we might have followed the whole way from the lake. Up i t  we hnd, for 
the first time, a complete view of the grand dome-like peak of Kailoa, distant from 
us about 35 milea. This valley, which is about half a mils wide, ie called Tam. 
I t  had once been green, no doubt, but aae now quite burnt up and yellow, a n d  i t  
is probably only in the spring, when the snow is melting, that the vegetation has 
any activity. A little further on we came to a stream in which we saw m n n y  
small fish. We managed to catch a good many, but through the stupidity of one 
of my servants, they were unfortunately all thrown away man after my re turn  to 
Kummn. They were of three species-the largest about 8 inches long, with scales, 
no doubt carp (Cyprida) ; the otherr 4 or 5 inches long, with cirrhi and without  
scales (Silurida). The stream seemed nowhere to be more than three feet, nnd was 
generally only one foot deep, and during the winter i t  must certainly have been 
frozen into a solid mass, with all i t  contained. The queation naturally ariees, Do 
the fish live tbrough the winter frozen up with the water? The only way of getting 
over the difficulty, if this be a difficulty to a fish, is by supposing that the stock is  
renewed every year from the lake a t  Gyanima,at a aeaeon when there is su£6cient 
water to supply a continuous stream the whole way along. When we were there 
no such communication existed, and the bed of the stream WIW in many p l m  dry, 
but while the winter's snow is melting o&, the quantity of wnter may be larger. Tbis 
valley we followed up for many miles. It was bounded on either side by trap hil ls  
covered with loose stones, and utterly bare of all vegetation. The diminut ive 
stream at ita bottom hrd green margins, which now sfforded but w t y  pasture, 
for the ground had been clolrely cropped by the flooke of the Hunipas. T h e  va l ley  
WPB now abandoned, but we everywhere saw signs of their old encampmemta 
After a long and tedioue march, in which the previons labours of the sheep  a n d  
goats rendered cur herborization null and void, we passed the watersbed, beyond 
which the drainye begins to fall into Rake-tal. The division of the w a t e m  is 
hardly marked, the two valleys running into one another with hardly any i n t e r r u p  
tion. The summit level in probably not more than 200 feet above the level of 
Rakas-tal, or 16,200 fwt above the sea We here, for a short distance, w e n t  over 
the same ground that wae paeaed by my brother in 1846. He, however, u l t imate ly  
turned off round the north end of Rakas-td, while wemade for ite southern border. 

I t  am now nearly sunwt, and we were rapidly approsching Jungbm-td, whae 
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camps of Tibetan shepherds were certain to bs found, and, what was worse, Tibetans 
!~ho knew our Milam people. One of them wee known to have left Milam only a 
few days bnfore ue, and if our party wse discovered, it  would have been at  once de- 
tected that we had no legitimate bueinees here. Nobody knew the precise localities, 
w i t  was clearly deeirable to come to a halt before dark, as otherwise our difficdtiee 
might have been much increaeed. b u t s  were consequently sent on in advance, 
and we anxiously looked for water, without which we could not halt, but water 
there was nane. Thur forced to advance, we very soon received a report that we 
were cloae to some Tibetan encampments, and, turning a corner, we looked through 
a ade ravine into a m a t  invitiog green valley with plenty of water ; bnt it  was not 
f ~ r  u9, and we pused rapidly on. Hoping to get a better idea of the localities, or 
to be able to d i i v e r  some place where we might get water, I started up the hill 
on our left, from the top of which I looked down into the valley we had just seen. 
It was wide and open like that of Tam, with a stream or suacession of pools of 
water tolerably near; but i t  was fully occupied by Tibetans, and we could do 
nothing but go on. In coming down the hill, I leecried some large flwka of rheep 
in the valley directly ahead of uq so it  was evident that we must run the gauntlet 
ofour suppaed enemies. We went on, therefore, as boldly as might be, the Bhotiyas 
in s desperate fright, and, on turniag a projecting point, we found that the valley 
along which we had come opened into another larger one, in which we saw, within 
a quarter of a mile of us, two Tibetan encampments on our right and one on our 
left. I t  wss now duels, and as turning back wrs out of the question, we want to 
nhat appeared to be a stream in the centre of the valley, but to our utter disgust 
it was quite dry. However, a halt had now become quite unavoidable, and, more- 
over, it WM plain, as the Euniya tents were so near us, that water must exist close 
by. So here we encamped. 

Born, the Padban of ToZu, who by this time had shown himself to have far the 
bwt head of the party, wacl immediately sent off to reconnoitre. He fell iu with an 
old woman who was driving home a flock of sheep, and soon came b x k  and reported 
that the dong, i.e. pastoral encampments, belonged e, shepherds from Hortol, a place 
the other aide of Manaa~rowar, who were pretty certain not to know m y  of our 
people. Wator wea also pointed out in the bed of the stream close by, and matters 
appeared to begin to mend. By this time the night had set in, and the moon was 
ahining brightly. Our tents were just pitched, when from one of the camps near 
issued a most alsming-looking horeemm, who rode straight down towarda us, the 
long dark shadowe adding to the terrors of his appearance, but the spectre dissolved 
i n t o  nothing more than the reality of a boy taking home a stray pony. 

As it  was now getting dark, and every one was tired, Boru ouce more ahrted 
with one other Bhotiya for the nearest Tibetan tent, to see how far our more press- 
ing wants could be supplied without further exertion on the part of our men. He 
very won returned with a large bundle of firewood, and a copper pot of water 
for immediate consumption. Boru had moat succejefully imposedupon the Huniya, 
but it was, nevertheless, a t  once noticed, from his clialeot, that he came from Juhar- 
r matter, however, which was of course instantly explained away. The other Bho- 
t i p  affected not to underatand Tibetm, so that he could not have awkward questions 
put to him. The Tibetan, though most polite in most particulars, was firm on one 
p~int-he flatly refuged to give us milk, although the money was produced. I t  was 
unlucky, he mid, to sell this a t  night, but we might have as much as we plewed in 
the morning. On the whole, we seemed to have got well out of our scrape, thougll 
our ecanty supply of wood sent us to bed miserably cold, and with a rather less 
luxurious supper than usual. 

Septe-r 14. Jungbwu-to1 to Cdi,ap so:~th of Rtrl~as-td, 8 miles.-It had been 
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settled beforehand that W. and I were to start by daylight. leaving the reat of the 
party to follow a little sfcerwards, so that we might es& obeervation as much 
poeaible. We had a cold walk for about a mile over low hills, still compoaed entirely 
of eruptive rock, and of the same rounded forms that we had met on the previous 
day. On getting to the top of a ridge which we reaohed before sunrise, we saw in 
the valley below us, and the direction it  was supposed we ought to go, the smoke 
of another Huniya encampment. As the single Bhotiya we had taken with us 
knew no more of the country than wedid our&lves, we thought it  beet to stop here 
till the main body ?me up, so that we might then go on together, for in such 
rugged ground it  might have been difficult to find our party again if we had once 
diverged from the proper track. We sat on the top of the hill for a long time 
shivering in the cold, with the thermometer some four or five degrees below the 
freezing-point. The only thing that could be seen wae the smoke curling up from 
the valley below in the faint grey light of the morning, and the silence was broken 
only by the barking of the dogs about the tents. At length the sun rose, and we 
found that we were overlooking a bmad flat valley, the continuation of that  in 
which we had encamped, which manifestly led down to R&-taL. The shepherds 
soon were stirring, and not long after we saw their flocks driveu off to graze. The 
appearance of the sheep on these bare hills, which present no objects of known 
magnitude by which the eye can rapidly form a correct estimate of their distance, 
wae most deceptive; even till the last, when among these barren wilds, I was quite 
unable to distinguish offhand, even a t  moderate distances, between shwpand white 
stones, or between dark objects, such as buahea and men. In  the Himalaya, in 
looking across ,a  deep precipitouli valley where there is no gradation of distance, 
owing to the centre of the picture being unocoupied, I have often found i t  difficult 
in like manner to judge of magnitudes, and have consequently mistaken goats for 
cows. and vice vsrsci. 

Our people now soon came up, having left their ground without the least sue- 
picion being raised. We all started again together, straight across the h i s ,  nearly 
due west, over such ground as no beast of burden but a jhobu oould have pursed ; 
a t  one time climbing rocks, a t  another floundering down infamously steep elopes 
covered with loose fragments of stone, to face which on the backn of our cows required 
some nerve even after the apprenticeship we had gone through in the previous 
part of our journey. This rough riding rapidly carried us clear of the paatoral 
Tibetans, and i t  was not very long before we were rewarded by n first sight of t h e  
sacred lakes. On turning a corner on one of the ridges we had to cross, we suddenly 
caught a glimpse of the beautiful blue water of Rakas-tul sparkling within a few 
miles of us. Through a depressiou in its further shore, a small portion of t h e  lake 
of Manasclrowar could a l ~ o  be distinctly traced as a small dark l i e ,  beyond which 
rose a distant range of purple monntaine. 

We stopped to breakfast in a ravine, near which many of the Sikh or Dogra 
invaders of this conntry were said to have periahed in the winter of 1841-1842, 
chiefly from the cold. Their bones and those of their cattle, with remains of c loth-  
ing, etc., wen, pointed out to us ae we went along. What we saw were the remains 
of some of the lees fortunate partie3 of fugitive Sikhs. The Sikh expedition has 
made so strong an impreesion on the Bhotiyas and the people of t b w  regions, t h a t  
the gear in which it  took place is invariably referred to as the SingA W, i.e. the 
Singh or'Sikh year, when allusion has to be made to events that happened about ~ 
that time. 

Among these ravines the vegetation was a little more vigorous, and had been 1 
less disturbcd by sheep or goats, and we added a few plants to our collections, of 
which I may name the srnnll willow, Salix sclet~ophylla, not uucommon ; R&um 
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Moonrofttianum, a species of rhubarb very common in Tibet ; a handsome gentian, 
(3. nubigina ; and Lagotis ghtua, a plant of Northern and Arctic Asia ; Arenaria 
Sbmclreyi, and Pleuroqpmnum Hookeri. The rugged nature of the hills that here 
&ok the southern shore of RakosJd, or, M i t  is called by the Tibetare, Tso-Lanak, 

signifying "lake* in their language, obliged ns to keep at some distance 
from the water's edge, and to ascend to a considerable height above its level. I n  
u s i n g  one of the ridgea on our route, a magnificent view of tho 1ake.at length 
opened out to us, though it must be confessed that the frightful south wind, that 
bad already begun to blow with extreme violence, rendered real enjoyment very 
difficult. The lake of the R a k d a m ,  or UDemons," is of a aomewhat irregular form, 
h u t  20 miles in extreme length from north to south, and abont 12 miles in ex- 
treme breadth acrom its southern end; its northern half, however, nowhere exceeds 
6 miles in breadth. Be I cannot improve on my brother's description of t h i  lake, 

1 extmct it  entire: "The snowy maan of Moma~urngli, a name now replaced in 
oar map by the more euphonious one of Gurla-and the authorities on which this 
k s t  m e  rests mmt not be examined too curiomly-raa again conspicuous to the 
~ u t h c a s t ,  and fkcm the base of the mountain a lofty range of hills, partially 
tipped with snow, stretched north-westward,   pa rating the lake from the head- 
valley of the Karnali,and forming its south-western banks nearly parallel to the 
course of the river." Across the spurs on the north face of this range, I may 
observe, we were advancing, and though a little snowy when seen by my brother, 
it wan at  the time of our visit quite bare, excepting in very few spota in the moat 
retind ravines; the @now that he saw having no doubt fallen during the bad 
weather that immediately preceded hie visit to this part of Tibet. The highest 
Points of this ridge rim somewhat more than 2000 feet above the lake, or nay 

feet above the ma. " These hills," continues my brother, 4 4 r o ~  abruptly out 
of the water In bold rocky banks, with many deep inlets, promontories, and one or 
two islands of the same character. This part of the lake is altogether so irregular in 
outline, that it  could hardly be defined without detail survey and close inspection 
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of every point. The eastern shore was bounded by shelving ground and low 
hills, the south end being a good deal recessed eastward into a deep bay, the middle 
part advancing further westward in a rocky bank of moderate height, and the 
north end sweeping round to the westward as far as could be seen, with a margin 
of green grassy plain, fronl the benk of which the Kangri mountains rose in  dark 
steep dopes. The main peak of Kailas, now beautifully developed to its verg bsse, 
was seen on the extreme left of the range (ao far as visible to us), and over the 
low hills i n  the middle of the eaetarn shore, a streak of bright blue showed r 
distant glimpse of Mancrsarowar. The shore of the lake war undulating 
ground or low hills, over which we had been travelling this morning, a t  the foot 
of steep and lofty hills here and there streaked with wow." The highest of these 
hille, I may again notice, our ruLeequent operntions have shown to rim to 18,400 
feet above the sea, or above 3400 feet above the lake. "The water of the lake am 
of the clearest, brightest blue, reflecting with double intensity the colour of the  sky 
above, and the northern horn of the water, overahadowed by the wall of lnountaih 
rising above it, was darkened (o a deeper hue, partaking of the fine purple coloor 1 that distinguishes the rocks of Kangri. Fresh breezes broke the surface of the I 
water into waves that rolled upon the shore. The surrounding hillsides, though 
very bare of vegetation, were tinted with many shades of red,-brown, or 
happily varied with the margins of verdant grass in other parts of the shore, and 
bright sunshine spread a wann glo* over the whole landscape, entirely divesting it  
of the wld barren aspect that might be supposed ineeparable from thew intemperate 
' regions." 

We haltad for the night a t  an elevation of 15,440 foet, in one of the ravine8 a t  
about a mile and a half from the. edge of the lake, any view of which, however, 
was prevented by the precipitoua character of the intervening ground. The distance 
we had travelled wae perhaps not much more than 6 miles in a direct line, but 
the extremely rugged nature of the country caused us to make long a%lwi-s, which 
greatly increased the length of the journey. Thus far the rocks were entirely of 
the same eruptive nature as before, chiefly bypersthenic, and the eorfece was every- 
where aovered with loose angular fragment& generally of a dull red oolour, and 
utterly barren excepting in the ravinee. 

A-further consultation was here held as to our route. The Bhotiyas protested 
most vehemently against paaeing along the northern edge of Rakas-krl, under the 
Tibetan settlements of Darchin or Tarzum, excepting during the night--an a r r a n g e  
merit that we thought would be highly objectionable, for we found the day m a r c h a  
quite sufficiently painful, and very little could have been awn a t  night to cornpen- 
wte for the discomforts we must have put up with. We determined, therefore, to 
continue our wurse round the south end of Rakas-tal, and to go up between t h e  
two lakes as far as Ju,  a t  the north-west corner of Mancuramwar, where the point 
of efflux of that lake was supposed to be. This we were anxioue to see, for Moor- 
'croft had denied the existence of aoy opening there, though my imther had crossed 
a large stream eome miles to the west of Ju, which he was informed came fmm 
Manasammar. We proposed to return from J u  to this place, and thence, crossing 
the ridge to the south of us, to proceed by the K a r n d i  valley back towards 
Tuzung; and we therefore here left behind us a de@t, only taking on w i t h  
eight men and ten jhobus, with supplies for five or s i r  dye .  At  6 p.m., thermo- 
meter 28'. ' 

Sepkmkr 15. Along the South Shore of Rakwrctal, 10 ma7m.-At 6.15 rm,  
thennometer 2 8 O . 2 ;  a t  8 a.m., thermometer 2'3'5 Close to our camp we w e  
upon a direct track, said to be one of those leading from Jungbm-td to the valley 
of Pumng. The road-a mere track for men and cattle, any approach to wheeled 
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carriages being utterly nnknown in these regions--comes round this way, apparently 
out of the direct line, to avoid the high rugged hills along the fhnk of which we 
bad been travelling yesterday, for the ridge becomes much rounder and lees elevated 
at its eastern end. We followed this track for about a mile, and then, hoping to 
be able to keep dong the edge of the lake, we turned down a ravine to the left, 
which we followed till we reached the water. We saw many wild animaln as we 
passed through thew rugged and secluded hollows-several herds of O d  Burrhel, 
and, for the first time, s few of the larger wild sheep, Ovis Ammon ; also a large 
colony of marmota We got to the water's edge about noon ; the altitude of the 
surface I have calculated to be just 16,000 f e e t t h a t  is, about 750 feet lower than 
the summit of Mont Blanc. The temperature of the air wee 45'-3; that of the wet 
bulb, 33.8'; and of the water of the lake, a little over SO0. The latter cannot, 
however, be taken aa the general temperature of the lake-water, for the bottom was 
very shelving, and i t  was not poesible to reach the deep water. On the following 
~norning, a t  about 8 o~clock, the water waa 37', and the air 33' ; a t  10 o'clock, the . 

water wae 4b0, air 3a0, and wet-bulb '29'; and on our return to &zk?-td, three 
days later, the edge of the water early in the morning was just frozen in some 
places for a foot or two from the shore, the air-temperature falling to 22O.8. 

We were, after all, disappointed in o w  hopes of being able to go along the edge 
of the lake, for steep cliffs shut in the little shingly bay into which we had come, 
and forced us to ascend again over the hills, which had now become much less 
rugged that the ground wee in parts almost level. At t h i  time, the peak8 of Gurls 
and Kdm being both quite clear of clouds, and the wind not having yet set in 
with much strength, I thooght the opportunity might be taken to determine the 
heights of the two peaks trigonometrically. I therefore stopped to set up the 
theodolite a t  an elevation which proved to be 16,970 feet above the sea. But 
before the laat angles were measured, the wind had become ISO dreadful, and we were 
all so utterly prinhed with cold, that I was on the point of giving i t  up as imprac- 
ticable, and I WM not rurprised to find, on subeequent examination, that a mistake 
had been made in one of the angles. This, however, wstl of no real importance, as 
the more careful triangulstion of the following year hae made good the deficiency. 
The violence of the wind on this occasion may be conceived when I mention that 
a 100-foot tape, used for measuring my working base, had ita ends successively torn 
off, one after the other, by the mere force of the wind, in the hands of my friend 
Mr. Winterbottom, while he wae endeavouring to draw i t  straight. 

While I was delayed a t  thin job, d l  the rest of the psrty went on with the 
aception of two men and as many jhohus, one for me to ride, and the other to 
arry the theodolite; and I w ~ e  only too glad to be off when the h t  angle was 
observed end the instrument put back into its box. By the time I came up to our 
amp it was very nearly dark, and as the tenta were pitched in a rather out-.of-the- 
wry uook within a few hundred yards of the edge of Rah-ta2, and no one had 
remembered to look out for us, I was as near stl possible paaeing on without finding 
them. Luckily, I saw a man's head appearing over the top of a hill, and on exami- 
nation he proved to be one of our people getting firewood. The pleasarea of a 
bivouac in the open air that night would have been queationable, for we found it  
most miserably cold in the tent, and, contrary to custom, the wind continued to 
blow nearly all the night. The thermometer a t  this time was not very low, for 
when I net up the theodolite a t  half-pret two it  stood at  47'. and i t  was probably 
not below 32' when I reached our tents; but no clothing will keep out these 
intolerable winds excepting furs or sheepskins, with which we had not provided 
~urmlvee, but which every traveller in Tibet ought to take with him, even in 
summer. 
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&ternbe7 16. From Rakastal to Mana;rarowar, 14 mih.-At.6 am., thermo- 
meter 20°.8. We started to-day over undulatiog ground slightly broken up  by 
ravines, and were enabled accordingly to keep pretty near to the margin of the 
lake. The rock a t  the commencement of our day's journey was still the old 
hypersthenic trap, but we almost immediately came upon mica schiste and frsg- 
ments of granite. I -not positively my whether we passed over any granite i n  
rilu, but Gurla, a t  all events, seemed in great part to be constituted of that rock. 
This mountain wee  now so close to us that the summit wan pomibly concealed by 
eome outlying spur. The grey granite stood up strangely among the pure white 
mow, and the pale and spectral masses contrastel, finoly with the deep redo of the 
surrounding trap hills and the purples of the Kailas rock on the north. A long 
open slope brought us to Logan-Tung-kong, a small ruined mud hut or dhannaala 
a t  the south-east corner of the lake; as we approached, a horseman left i t  
apparently rather in a hurry, and went off rapidly along the road to Punmy. H e  
eeemed as anxious to get out of our way as we were to avoid him, and in a country 
suoh as this, where them is no law, still leas any police to enforce it, it ie not 
wonderful that travellere are a little shy of making acquaintance with strange 
parriea of men. We were by this time becoming aware of this fact, and hgan to 
oalculate on not being very rigorously scrutinized by pereons whom we might meet 
by b i d e n t  on the road. We reached the watar'a edge at the extreme sou thsas t  
angle of Rakoe-6d about 10 a.m., and the wind now blowing lightly from the north, 
small wavea were breaking on the shore. The thermometer wan 38O in the ahade. 

Beyond this point the ground separating d f a ~ r o w a r  from R&-tal rises 
rnther steeply to about 800 or 400 leet above the level of the lakes, being appa- 
rently altogether composed of alluvial depositu made up of pebbles, preoisely similar 
to those now found on the beaches of the two lakes, of granite, mica schists, and 
quartzites, sometimes cemented together and forming conglomerates, but  more 
commonly in the state of loose gravel. The general structure of this alluvial mass 
is so perfectly identical with that of the depottits of the great plateau that they  
mwt  all be held to have had a common origin ; but it  is impossible to offer any 
opinion as to the probable time a t  whioh thin particular portion slnsumed its present 
position ~elatively to the rest, whether before, with, or after the general movements 
that have elevated the whole. On this aoil the vegetation mas again a little more 
cheerful than on the miaerably barren trap hills we had been passing over for t h e  
ha t  three. days, but still no novelty wae aeen. Be we reached the summit of th i s  
ridge, we a t  length came into full view of M a w r o w a r ,  in honour of which event 
our followers did homage to the =red lake by prostrating themaelves a t  ftill length 
on the ground. All along the roadeidt+for we were now again following a well- 
beaten track-were a number of little piles of stones erected by travellers who have  
p a d .  A similar custom exisb in India, and it  has perhaps been introduced in to  
Tibet by Hindu pilgrims. I t  is caid to originate in the fancied ssnctity nttaching 
to the construction of a house a t  any holy spot, and those wlio are too poor to b d l d  
substantial maneions get over the diiculty by netting up half a cknen stones o n e  
on another. Multitudes of auch pilee may be seen at  Hardwar, raised by the devont  
Hindus in the bed of the BBcred Qanges. The same thing is Been a t  B a d u " 4 ,  
a t  the point where the temple first meets the eye of the pilgrim coming from t h e  
south. These small piles must not be confou~ded with the larger cairns which  
the superstitious of so many nations, including the Hiudus and Tibetans of t h e  
Himalayan regions, raiw at  certain spota, mom particularly on mountain -. 
To these every welldisposed traveller adds his contribution, usually a stone, though 
in some places shrods of rag are seen stuck on a bush, or the pile ia made up of 
twigs inetead of stones. Accumulations of all sorts of oddities are often fonnd on  
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thew piles, among which borne and skulls of wild a n i d s ,  fossil shells, bits of 
crystal, or eccentric-looking stones invite the sacrilegious attacks of European 
travellers, and many of my specimens of ammonites are spoils of this description. 
The Bhotiyu have no scruple in asaieting in such proceedings, and I may add that 
they generally appear to a r e  but little, unless impelled by considerations of temporal 
expediency, for the snperstitioua practices of their Tibetan or Hindu neighboura. 
Tbese votive cairn are by the Tibetam called Lapcha, though thie word is perhaps 
more properly applied to a substantial tower built to m i v e  votive offerings. 

Manawrcnarr is the Indian nameof this lake, which in Tibet is called Mapram. 
It is nearly rectangular in its general form, ite shores extending from north to 
south and from east to west, about 12 and 15 miles respectively. Cliffs rise 
abruptly from the water only at  its north-west angle ; on all other sides it acema to 
be bounded by sloping banks or by a shelving beacb. Though in form far less 
pictnreaque than Rokas-ful, i t  is, when viewed from the south-west corner, set off 
by a much finer background of mountains. 'l'owards the east the ranges were diffi- 
cult to distingubh, nor did I make out any visible depression of aoy importance for 
the passye of the road to L h ,  though we know that such exista. The water is, - 
on the whole, of the same in te rn  blue ae in the other lake. but some parta showed 
a quite sea-green colour, a circumstance also noticed by Moorcroft, and c a d ,  I 
mppoee, by shoals of yellowish gravel. 

We kept for some distance along the top of the separating ridge, till s hollow 
that nearly cuts it through caused ue to descend to the level of the lake, in doing 
which we met a party of Huniyae with eheep on their way to Punmg, but we 
hurried by unnotiocd. This depreesion in the ridge between the lakes marks the 
point where the unconsolidated gravel deposits, over which we had been travelling 
from Lugan-Tung-kong, give place to the stratified rocks which constitute the 
projecting headland on the east shore of Rakaa-kd, and which are continued across 
to the cli& a t  the north-west corner of Manamrorcar. Where we crossed the 
hollow, which was close to the edge of Manasarowar, there were one or two small 
pwlsof water, around which the surface wa8 muddy and covered with an efflores- 
cence of some salt, which a t  a little distance gave the whole the a p w n c e  of 
being a solid maes of some white deposit. The outer edges of this mud were pretty 
firm, but in going on to it rather too far in sanrch of some of the salt, I found, by 
suddenly sinking up to the knees, that it was soft enough below. Between this 
muddy l h t  and the lake is a raised beach of shingle, its top, I suppose, about 6 feet 
above the level of the water of the lake on the one side, and of the muddy fiat on 
the otht~,  &ween which it forms a complete raised embankment, having quite the 
appearance of artificial regularity, and in the middle of i t  hae been built a s d l  
%ten tower. Similar raised beachee are to be seen at  many points of both 
the lakes, sometimes of larger dimensions, and sometimes having two or three 
external subeidiary lines of beach in front of them, indicating variations of level of 
the water-surface. These beaches are, no doubt, mainly produoed by the action of 
the breakers ormead by the violent winds that blow with sueh great regularity in 
these regions ; but what is the esact mason that they are cleen along particular 
Portions of the ahore only, I cannot ssp, nor can I further do more than suggeet 
that their occasional great size may perhaps be in part dependent on the ice, which 
forms along the shorn of theae lakes during all the colder months of the year. 
b y  of the lakes and river8 of Russia that a? frozen over for several months at  a 
time, are described ae fringed with piles of rocks heaped together by the combined 
action of the waves and the packed ice, and some analogoue procesa may go on 
here. The breakers formed against the cliffs on the shores of theae lakes muet be 
very heavy, as we saw their white heads distinctly at a distance of 6 or 8 miles. 
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After croseing the Abyssinian frontier, and in our journey acrose this southern 
portion of that country, two main facts become inorerrsingly apparent. The k t  is 
that there have been two great periods of volcanic activity. The earlier, when the 
brsrlt m m  were poured out, probably moatly through 68sarw, an sills and dykes, 
rs well  an lavan, tuffs, and agglomerates ; and the later, when the trachytes, rhyolites, 
and lrndesitee were discharged .e lava, t&, and agglomerate8 from voloonic ventu 
The m n d  fact which strikes one is that on the route r e  followed we travereed 
only the confines, or edge, of the main great baealt invanion of the snrface, for, 
although further north the thicknese and mrer of the banaltic bede is enormous, on 
our route from erst to res t  we MW nothing but the moat shallow bede, which every 
now st d then we loat entirely. 

Underlying the baealta are for the most part the older schista, with apparently 
oldervolcanic rock granites, eyenites, eta., each anappear on the surf008 in Somali- 
hod and Beni Shongul. I, however, saw l i i t o n e s  and o a n h n a  underlying 
and interbedded with the beealte among the range of mountains we travereed 
between Lake Haramaya and Laga Hard&, .e w e l l i  a t  the Mudo pses near Jig- 
jigga. I wa*, however, unfortunate enough to only once find foeails in m y  of the 
stratified r o c h  met with. 

The main m~sees of the basalt in the dietricta over which we paseed appear to 
me, in the first place, to extend in the d i i t i o n  of the c h i n  of mountaim we 
traversed between Fyambiro and the Hawanh plain, and agein a t  &doburka,on the 
other side of the Hawrrsb plain. The former run, roughly, from an eaetnorth-easterly 
to s west-south-westerly direction. Theae mountains are for the most part capped 
with basalt in many tiere or strata, with interbedded tuffs, etc. They do not, how- 
ever, except rarely, show the distinctly fiat, plateau-topped profile ; they havemore 
the appearancx of high rounded d o m ,  and have a " flowing " outline, an though long 
ago they had been expoeed to ice-action. The denuding action of the atmosphere, 
~un'a heat, and rain must, to my mind, having now wen the effects of this agency 
in these extremes of latitude, be greater here than in arctic regions and the high 
north, where the fmst is suppoeed to work such ruin and devastrtion. 

The &t-bottomed valleys between the b i b ,  which are ao frequent, are without 
doubt, for the most part, silted-up lakes. Another main mrrss of baultic rock we 
saw when we arrived a t  Godoburka, ne stated above, where i t  faca one in the 
lorn of a remarkable rampartlike wall, up the steep aide of which we bad to climb 
to gain the summit a t  Balchi, when it  in discovered that this surface b the aoutbern 
atemion of the great r a .  plataaux of Abyseinh. From here one travels upon 
an undulating plain, but imperceptibly descending, till onearrives a t  Addie Abbebe. 
This ramput- l i i  wall extends roughly in a north and muth direction ; i t  bounds 
the O r a t  Hawanh valley and plain on the went, while the fimt-nmed range bounds 
ita eastern aide. 

The dark grey to almost black wloured beeolt wmposing the main maea 
of the mountaine on the wt side is for perhapo the most part compact, yet very 
much of it  k vescicular, and alm contains cavities, which are, in  many caeee, filled 
with o p d e a ~ ~ n t  and other quartz, etc. The veroicular varietieaare met with every- 
where, but especially about Laga Hardim and when dewendig to the Eawmh plain, 
where it  is abundant, and where clinker-like rook and h a l t  pumice can be wen 
in large quantity. Thin basalt is also very much inbrbedded, ne above mentioned, 
rith tom a d  &lomerate, the bede being thick and extensive. At Balchi on the 
otheraide, the rock is ratherdifferent, being of a dark red to purple colour ; here it 
-me to lie upon old slatey rock, which is tilted a t  a high angle, aa well as bent and 
twisted very much. 

* Similar rock I aleo srrw on the enetcrn side near Lake Cherrller. 



The general dip ewxphare  appsucd to be to the north-weat. Aftex the 
deceot  from Lags H d m ,  tbe rock met with when d g  the Ehvagh plain, 
m r d n g  the Pant& hilb into the Ksssam valley, and on to Godobnrks, has quite 
a &&rent dmncter, and apparently belonga to Ibs mamd gR.t volunic period, 
ahwe r e f 4  to; i t  h~ w e j w h e m  a similar ap- to that at Aden &d the 
mmth d the Bed ra I t  is p h M y  d the nme quib recent age. MUrpl of 
cmchyte, rhyolite, white, etc., I a n %  and tuffr am tbe prersiling rock, the last 
nhm .ofS lo tbrt the p m q p  of the tnffio over i t  w palverizss it M to eaola clouds 
of dun&, which is r, fiw u to remain long mqcnded in the atmoephare, and 
aom very 60e decb at mndom, u well uirri& the respiratory p&ga con- 
ridanbly. 
Off F s n t d e  d C b o h  aonthrudr, and .trsLching wuth-west to Mount 

6qmh md hthcw, are a number of truncated void con= ahowing very 
p d e d  cmtus, mrny of which am small, but there is at leaat one one, that of 
k t  &qoaL It is evident tlmt south of Addin Abbeh  and extending north- 
aut in the %msh pkin, the b r e l t  dhppearn md is rsplnced by the  later 
vohoie  rock. I would suggeat that the  ou tbmk of volanic activity which gave 
rim to t h a n  nnmeroua cntera and this ontpopring of molten -teaid wm prodnoed 
hmgh a line of weakneae which hd occurred in the Earth's crust hers ; this line 
M m g h l y  d 4 a s t  and mth-west from the math of Addis Abbeh  and prob- 
sbly still furtber to the muth-west u fir u Jake Brdolf (whsra I believe them 
is atill ur =tire voluno), and pomibly further, d e x t d a  to Aden d rs far M 

theDead6e8. 
The eompuatively re3slrt o n t b d  of thia l.tar phme of tolanic force ir 

aped.lly mamifated in the h u t i f n l  pre&don of the peafat extinct craters, 
d by the - of hot springs, ome of which am in the near neighbourhood 
of Addis Abbeh. One of the most perfect, M well M the largest, of theme matar- 
topped corn I visited while Mr. Weld Blundell and Lord Lovat were obliged to 
go north and see the king. Thii wan the holy mountain of Saquela, M above 
mentioocd. It is sitnated wme 40 miles to the mnth of Addis Abbeb, urd is i n  the 
f a m  of a truncated cone, reuing itself 2000 feet or mom above the lwel  of the I 
mwmdhg crater-studded, volunio plain. All round it, h o c h i n g  off ita ddr, 1 
M qmm, or shonldw, which jut out from ib main body, md evidence the 
remains of wms of the ha-flowr which ware ejected from ib vent. Its sides are 
s t e p  d rocky, yet covered with rerdnre, and, sspscially on the higher portions, 
with foremt. Upon ita rummit is m oral, rocky-walled, &tbottomd d e y ,  
a mile to a mile d a half in diameter, and abont 200 feat deep, which is partidly 
filled by a laka The altitude of i b  summit (10,000 feet above the sea) c a w  
the c h t e  here to be comparatively odd and bacig. 

The hot spring close to Addie Abbeha ue simply j e b  of hot water which 
babble up through the mud floor, in which they l u r e  formed d h s i n a  They 
ue dkpenied over a sarf.ce of about 100 yards, clme to a small rivdet, into wbich 
the wpter runs. There are some twelve or thirteen of them ; the tempenture of the 
hottat  of them I found to be 76-7 C. (270 Fahr.). They ace made nsa of by 
nick people a6iicte.I with akin eruptions, rheumatism, and other d i m  who 
remove their clothing a d  sit in the basins, where the w.ter is less hot, in full 
public view, both males and femdea 

Kot fir from Addk Abbeba is Mount Managashs, referred to by Air. Weld 
BlundeH. This hill han aU the appeuance of having been a volanic "neck ; ' 
i t  in, however, very mnch covered and its structure hidden by wood and vegetation. 

At Addin A b b b  them in very little hsalt,most of the rock e x p o d  in q d a e  
being a whitish-yellow, tuK-like, though hard stone, showing f m g m a t u y  
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structure, and often having a commly columnar arrangement. In river cuttinp, 
however, one can nee that a hard compact b s l t  underlies it in part. For a 
day's journey west the rock is very eimilar to that compoeing Mount Saquela, 
which hae a gabbro-like appearance., and weathem in the same rough fashion. 
Further west the b a d t  ie thin; in  fact, one may coneider the Mecha, Sobu, 
md Kwunche mountains the boundary of ita southern extension here. Un- 
doubtedly basalt still covera the enrface mmewhat south of this, but only in 
comparatively emall quantity, for the volcanic rock of the later period 
wems to take ita placs. The eurface is, however, modi6ed and coloured by 
this basalt and ita associated tufF, which, though of light yellowish-grey colour, 
weathere a deep red to purple, and this, with the baealt, give8 the mil the same 
prevailing colour. 

The country for the moat part continuea undulating and down-like ae far 
u Ouder, though to the north are the Mech and Sobu ranges. The latter are then 
crossed to Chellii The basalt of the mountains varies somewhat, Wig ooereer and 
highly crystalline. The plain we traversed between Chellia (Chellahah of Mr. Weld 
Blondell) and Bilo, a t  the foot of the Soddo range of mountains, is without doubt 
again a large siltad-up lake, for even .now here and there are marshy portions, 
while the mil a11 over i t  is c o m p d  of a black sandy loam. 

The Soddo range h~ been upheaved plainly by a comparativelyrecent convulsion. 
A large number of faults here run n)ughly north and south, which have formed 
eaearpmenb which face eest to eouth-eaat, and the dip of the etmta ie to the west 
md north-west. Further weat, after crossing a aeriecl of rounded basalt-covered, 
knoll-like downs, we come to the Didena river, which here runs from the south-tnet 
to the north-west, apparently following a line of faulta or displacements of the eerth'a 
crust, for the Sarti mountain mge, on the weat dde of this river, and a t  the foot 
of which the river rung is a aeriw of enormous eecarpments faoing east to north- 
emt. This seriea of aoarpmentforming faults continues very markedly on the 
further side of thie range for more than a day's journey. The same mountain 
range, with the accompanying river, appem to continue north until i t  joine the 
Gumbi mountaing with which it  is continuo- and thus bende somewhat to  the 
north-weat, while the Didesa river joins the Abai, or Blue Nile. 

The Gumbi mountains are of the same or similar rock; they are north-eaet of 
Mendi, and b ~ u n d  the valley of the Abbi on the eouth, a t  the point where the river 
bends round northwards towards FssokL The upheaval which formed t h b  range 
expoeed to view the rock underlying the -It, and demonstrata very markedly 
how very thin the covering of this rock ie. The basalt is then men to lie upon 
%ebhboe, alatey, granitoid, and gneilleic rock several thousands of feet in vertioal 
thkknese ; thin in permeated with quartz reefs, mme of which are of enormous extent 
md thickneso. 

Similar down-like country continues as tu aa the Dabus river, the frontier 
of Abyesinia The Shangalla country (Beni Shongul) rooks are mainly similar 
~histose, ~latey~granitoid, and gnaieeic rocks like those exposed in the Sarti moun- 
UM, and similar quartz mfn intersect them. Here and there some of the hills 
h e  a 'light capping of a coarse dolerite. A large portion of the lower country ia 
dovium. 

11. ANTEBOPOLOQY. 
Our route, ronghly east to west, tmk us thraugh the country of Somali, 

Abyssinian, Galla, and Shangalla races. The Smalis are so well known that little 
I could mention would be unltnown. I will therefore pass them over, and 

mention a few points about the Gallas, the Abyminiane, and the Shangallw. 
Southern Abyrsinir is inhabited by Abysaiuians and Q~llas, as mentioned by 
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Mr. Weld Blundell. The former are apparently a mixed and non-pure-bred raa 
their blood being largely altered by the free inter-marriag, which mmt  have beel 
going on for ages, between them and theii captives in war; for, being a militw 
people, wars and raide are frequent with them. The Gallaa of their own wnntrj 
the nepsoes of the Nile beein, the Sudanese, and Arab tribes have all contributei 
without doubt,, towards the development of the present-day Abyssinian. Henc 
one meets with individuals resembling the @alln, the Arab, and the negro. The: 
are a muecular, brutal, energetic, though scarcely brave rsoe. They almost con 
fine themselves to their military occupation, for what agriculture, mnnufacture, an 
trede there are in the country are mainly carried on end p r o d u d  by Ciallns an' 
fomigners, Indiana, Greeks, Jews, etc. 

The Abyminian is pretentious and domineering to his inferiors, yet cringin 
and obsequioue to his superiors. His busineae being that of a soldier, he is mor 
or leas, though a t  t i m a  energetic, a lazy individual; he, thongh not a trader, i 
willing to take service M mule-driver and caravan help, but will always shortel 
his day'n work as much as he can. His inseparable companions are hi ri0c 
cartridgebelt, and word. Tbe first is often of a moat antiquated pattern, whick 
even when mule-driving and perfmning long marches, remains with him, carrie 
over his shoulder. His sword is strapped tightly to his waist, and is a charactwinti 
one, being short, very much curved (scimitar-like), but narrowing to a sharp point 
i t  is worn on the right side, and thus, when mounting a mule or horse, he alway 
does so on the right or off dde. Besides these weaponr, he ueea in warfare 
large round, baein-shaped, embossed leather shield, often ornamented with silve 
work. He boasts of beiig a Christian, but the Christianity he professes is only i 
evidence in the kee~iog of feest and feet, though a few, very few comp.ntivel\ 
attend church on early Bunday morninp, in response to the call of a dolefu 
cracked-pot-eounding, tolling bell; and a few also wear r d e s ,  though I never e a ~  
one beiig used. These roeeries have forty-one beadn, mid to be symbolical of th 
number of stripes our Lo& received when scourged. Whatever is the cause, tb 
Abymiuian has deteriorated, for apparently he is a much worse liir, thief, an' 
cheat than his neighbours about him borders. 

The Abyminian lives a more or leas settled form of life, for he builds a how 
though even in a eo-called town, such as Addim Abbeba, he pnyn no rent. Thi 
house is of a very primitive type, a t  least in those parta we visited. I t  is a circda 
one, the walls .re formed of mud-plastered aticke, while the roof is of grses thatel 
supported on roughly interlaced branches of treee and sticks. The interior i 
partitioned off by an inner circular wall ; between this inner and outer wall, th 
rough spare household u tends  are kept, as well as a cow or two, mule, or pony 
The inner portion, with mud floor slightly raised, is where the family lira; be 
places, agein slightly raieed and formed of mud, are round i t ;  upon t h w  tb 
inmates squat when at  home. The fire is laid on the ground, and the kettle or pa 
is either suspended from above, or mom frequently supported upon three or fou 
stonea arranged round the few burning sticks which constitute the fire. N 
aperture, other than the door, is ever made for the entranoe of light or the egress ( 
smoke ; a more wmfortlem home i t  would be difficult to conceive. His church# 
areof the same kind as his house. They are circular, roughly made, but 
erection@, and are surmounted by a cross, a characteristic Abyasiniau one : it 
oompoaed of two iron (?) cmsee = w e d  stallifom, with a circular band jail 
ing and supporting each arm, tho extremity of each being globular, and the who 
is painted white. Except for this, and that it  im larger, as well ae for a number ( 

gaudy European-made chromo-lithographs of the Virgin, Christ, and the Saint 
with, moru rarely, some crude native drawings, attached to the inner circulrr -1 
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there would ecarcely be anything to proclaim the escred purpose for whioh the 
building is used. 

The Abyssinian priest ie distinguished by wearing a peculiarly formed, white 
turban-like cap, and carries a fly-switch made of horeehair ; otherwise his dram is 
the m e  M that of the other malea Thin drees coneista of a pair of white cotton 
pantaloons; a long white cotton cloth which he fo lb  a b u t  him, called a shammah, 
often broadly striped red in ita length, or having an embroidered border ; and in the 
early morning, or when it is cold, over this a dark brown long pelisse-like woollen 
garment called a bornouee. It is joinedin front, and hae an ample aperture at  the neck ; 
the whole is thrown over the head when put on. Not unfrequently a priest will 
also carry a wickerwork or grass-made umbrella or sunnhade,of couree unoollapsible. 

The women wear a cotton &it, and a loose cotton bodim, as well as also use 
the shammah. All walk barefoot, and when riding use the big toe only in the 
stirrup, which ie made just wide enough for ita reception. I ssy white cotton 
pantaloonq shirt, shammah, etc., but i t  in comparatively rare to see it this colour; 
for, being a dirty, vermin-infested people, the white colour these garmenta have 
when they are new soon disappears, the usual colour being a dirty alate-grey, 
caused by accumulation of dirt. 

Monasteries, so-called, are not unknown in this part of the country; one such I 
visited when I went to the holy mountain of Saqnela This ie, M already men- 
tioned, an extinct volcanic cone, with a very perfect lake-filled crater upon its 
summit. The monks, or hermits, live in ieolated huts embedded in the woods about 
the top and down the upper portion of its sides, not in a building suoh PB m o n w  
tedea are generally mentally aesociated with by moat people. They are very little 
in evidence when one visita the place, yet 1 understand there ammany of them there. 
They have a semi-maniacal look (those I eaw), and are mid to spend their lives in 
prayer and mlf-morti~ication. Chorohes, mostly in very bad repair, are in good 
number alao, dupereed in this forest. It is probably on account of the extra- 
ordinary, to the native mind, though natural conditione that this mountain 
reveals, that it  has a certain amount of euperstitione attraction to the people in 
that part of Abyssinii, and thus causes the monks to locate themselves there. 

People come from all distances and make pilgrimeger to the place, especially 
the sick and sterile women, for the sske of the supposed healing virtue? obtained 
by drinking the waters of the lake and other springe issuing from the rocky walls 
of the crater, .s well M bathing in the lake. 

The Abyesinian is very fond of display and of wuming importance. A man 
who ie well-to-do, a chief, or important personap, never goes out walking; he 
always rides his mule, and has as large an attendant retinue ae possible, who 
generally walk ; these always, if poesible, carry rifles. Even the abuna or primate 
and higher clergy do not neglect to be so attended when going abroad. 

Of the few measurements I WPB able to take, the following is the mean :- 
Age . . . . . . . . . . . . . . . . . . . . . . . .  
sex . . . . . . . . . . . . . . . . . . . . . . . .  
Stetore . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Length of upper extremity 
Length between tips of anger when arms are extended ... 
Cheat girth . . . . . . . . . . . . . . . . . . . . .  
Head measurements- 

. . . . . . . . . . . . . . . . . .  Occipito-frontal 
Occipito-mental . . . . . . . . . . . . . . . . . .  
Bi-parietal . . . . . . . . . . . . . . . . . .  
(The above diameter wan 2 inches above nnd 0.77 

inch behind external auditory meatua.) 
No. 111.-MARCH, 1900.1 

26.7 
8 
5 feet 5.4 inches 
22.3 incl~ee 
5 feet 8.65 inohee 
54.125 inches 

7.5 inches 
9.6 9, 

5.9 ,, 
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The Gallas were probably the aboriginal inhabitants of the country prior to t h e  
advent of the Abyeeinians; they are mid, however, a h  to be immigrante. They 
have been conquered, and are held in subjection by the help of firearms, which 
their conquerors take a r e  they shall not obtain, and by this device they are 
kept in a position of distinct inferiority and abject servitude. They are without 
doubt a much purer race, have fine lithe figures, though spare, and have regular,. 
handsome European-like features. Their hair is crisply curling, similar to that 
of people of J e w i l  stock. The hue of their skin varies from a light copper- 
colour to that of chocolate. They divide themeelves into many tribaa. according 
to the district, yet speak a similar language (though, as mentioned by Mr.. 
Weld Blundell, there are several dialecte). I t  wan interesting to me to find that 
our Somali servants (which accompanied ue through the whole of our route), 
could understand, they told me, some of the Galla words used by those people 
inhabiting the extreme south-west of the country, bordering upon the Sudnn, and it  
pointa distinctly to a relationship of not very distant date. Other travellers have 
noted similar facts, I 6nd. That they are of a similar race scarcely admits of doubt,. 
for in feature and build they very much resemble each other. The Somali is 
darker colourd, however, his skin being of a dark brown to almoet black tint ;- 
but this is rcoonnted for in the fact that he inhabits a more arid, hot, and 
desert tract of country, and lives perhaps a more outdoor life, becauee of his 
nomadic habits, and thus the sun has acted more upon his skin than upon that 
of the Galla. 

The Oalh lives a eettled life, hae his permanett hut, either among o cluster 
in a village, or elee occasionally apart upon land that he tills. His villages, like- 
thoee of the Abysainiane, are invariably placed upon the summits or near the 
eummits of hills, which keep him out of the heat of the lower lauds, free from 
mosquitoes and conseqnent fever, as well as serve for the purpose of look-out a n d  
defence. They are the producers and cultivators, being an industrious folk. 
Around their village0 and huta a tract of cnltivated country can always be seen,. 
with flocks and herds grazing near. There is no doubt that, if they were not so 
oppreesed and taxed, they would produce more, but the only thing taxed in 
Abyeeinia appears to be the produce of industry, that of huebandry, manufacture, 
and trade, the reanlt being that these suffer. The Gallas grow cotton, spin it  into 
thread by a peculiarly delicate spindle, and weave it  into cloth. Wheat, barley. teff, 
pepper, coffee, tobacco, vetches, beans, and peas, etc., I also saw cultivated by them. 
Their h u b  are similar in shape to the Abyesinian, but, especially in the west, the 
arrangement of the interior ie somewhat dinerent, there being no inner circular 
wall, only a partition, somewhat back from the door, passing straight across the 
floor space, sufficient room only being left for use as a doormay; th* divides the- 
room into two, the outer acting as a porch, and as a place for keeping houeehold. 
necesearies, while the inter is the cooking part and women's quarter, and where 
a h  are the bede, which are ecreeoed off by wickerwork hangiog soreem 

The Galla is mid to be pagan, and to worship a god which is in some way 
- - 

connected with n tree or rock. l'he Abyeeinians, however, so deepise the Galla,.  
that onr interpreters (who were Abyseiniane) would not condeecend to inquire, or 
could not obtain the information we asked for. I t  ie poasible,also, that, being au 
ignorant people themselves, they could not comprehend what really we wished 

- - 

to know. 
As we moved along our route it  was often pitiable to see the servile manner in. 

which the Galla bowed and did homage to us or to our Abyminian escort, and 
points to a savage oppression which does no honour to the Abyssinian. Evidence 
of their dependence and oppresaiou wae not wanting in other respects en route, for- 



A JOURNEY THROUGH ABYSSINIA TO THE NILE. 271 

11d especially be seen by the domineering manner in which n GnUa (man, 
m, or boy) would be told to give up some of his posseesiona which he might 
srying. If he did not comply or attempted to remonstrate, i t  was forcibly 
L from him, he wan maltrsated and knocked down, and hi goods confiscated, 
ret in part. They are evidently in great f e u  of their conquerore, and have no 
r Beoauee the Galla smokeq whioh he doen from tdutca, grown in his 
ln, out of a kind of long hubble-bubble pipe (with water under the bowl), the 
ainian does not, for he despises too much anything practised by n Galla. 
s give another and religiotu re~on-" becaulle tobecoo is born in the tomb of 
I," and in therefore accursed. 
he following in the mean of eome Galla measurements :- 

MALE~. 
. . . . . . . . .  27 years 

m ...... 5 feet 6.6 inches 
Lh of upper 
remity . . . . . .  22.328 inches 
mesenrementa- 
ipibfmntal ... 7-49 inches 
fpibmental ... 9'6 .. 
psrietal ...... 57  ,, 
le last diameter being 1.9 inch 

and 0-39 inch behind external 
my meatus, 

FEMALES. 
Age . . . . . .  41.2years 
Ststare . . . . . .  5 feet 33 inches 
Length of upper 

extremity ... 21'3 inches 
On aocount of the stiff wax-and-honey 

pomaded hhion  in which the women do 
their hair. I was unable to obtain reliable 
meaauremente from their heads. 

he Bhangalla are the people that lnbabit the country bordering South-West 
linh, on the west side of the Dabue river, and wuth of the great bend of the 
Nile. Their country is a hot, comparatively low-lying, fever-stricken, and in 
mugh and rocky dietrict, yet much of the aurfaoe of the country is formed 
*er alluvium. They are a negroid type of people, are darker coloured to 
t black, have thick lip, prognathou~ hoe, long me, and appear to have 
se intelligenm than the Somali, Abyssinian, and W. They are said to be 
ives of Amdurrahman, the Arab chief of the oountry, and are Mohammedans. 
reir district having lately been raided, devastated, and burnt by the 
~ini.ne, M well as largely depopulated, we eew i t  under dintinctly dis- 
tageoua circumstnncee. Their housee are, however, very aimilar in shape 
onetrnction to that of the W l a  and Abyseinian, yet are eometimes raised 
a platform of mud-phtered sticks and beams, aa a h  their platforms for 
g pin-no  doubt for the purpose of keeping them and their corn out of 
ater and wet during the rainy seaeon. There was evidence of muoh oultiva- 
udging by the burnt durrha and other cornfielb and gardens. These tields 
d e n s  I observed to be mmetimes surrounded by a rough thorn hedge, 
~ I l y  not planted, but formed of cut boughs of the thorny acaoia 'or mimoea 
xed into-the ground. 
ley are armed with epecus of n barbed and ugly looking kind, carry a rifle 
mtly, and also the ehort dagger suspsnded to the elbow, which is eeeu so 
only in the Sudan. Some of them r h o  have a peouliar and unique curved, 
d g e d ,  branched sword ; to what end thin weapon han been developed into 
upe I wan unable to obtain information. The blade or blades are engraved 
larked by ornamental m d  apocryphal devices. They also have a sort of 
1 club, or boomerang, like throwing-stick, with which they are very expert 
 king down anall animals and b i d ,  etc. ; these are very much ueed by them, 
noet every male carria one. 
~th mxes are marked by a mrt of tattoo, which is produced by gashes made 

T 2 
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with n knlle. The reuultrnt scar har bean mrde, by u ~ i n q  some irritating subst 
whcn hmlinc, to protrude above the a~irmundin:: ~ l ; i a  aurface, hence this CI 

r b ~ s e  marks to ahos prominently. They ate rrpecially cammon nn the  facea 
arnmr, I>rlt nro not infrallient on Rny p a r t  nf the reat of the  b d y .  These c u t  
mndr to  asqnmc rrcrllnr ~tlapes undl prtt~ms-in fact, l~nve, on the  durk negro I 

rr nnt  unpinqsant CHCCC. 
When wisliing to mensura the men, rrho Icere often standing abont ( 

notl~ina, for nntf~ropoloricx1 purposw, they evinced a remarkable repugnan 
iviog ~~ ih i ec t e f i  to  the proccw,and it Ivnn w ~ t h  con~idrr~blediffioulty tha t  1 o b t  
the !PIT I have, the mexn of I\ hirh I giro below. 

1:oth mcn and Ivornen of thc Sbnngalln po nbont with very little clothing. 
rule, )>nth sexca ~i tnpl \ -  venr R I-~rrrch-~.loth, nfton of lentber, of very e m d l  dimem 
Orcnsionn'ly, I saw enmn of the men mcnring fiorne I~wse baggy cotton trousen 
thnao nf the S ~ ~ d a n m e ,  with n sort of shirt on their sbouldor*, and Sudanese po 
~ l i p p r s  on their Oer ; b r ~ t  thew are not their nntnrnl costume, only borrowed. 
all probnllllit y tbeae men were praonal  sewnnts of the chief. 

'The fnllo~\-iog is tho mFRU of my mersurcm~nts of Shsngal1as:- 

... ... ... 

... 
fully 

... 

... 

8 
5 feet 5.8 inche 
2308 inchea. 

5 fcet 107 inch 
3393 inchea 

Thr nhn\v d i ~ m r > t ~ r  wns Founll to l m  :! IS inrlrc? nhovo and 0.77 inch behinc 
rrtt.rn111 n71111tnry Inrntua 

'I'hcr (inllo-, tiic stature IS crcnte~t  (mnles). 
I n  I f i ~ ~ c t l ~  I I ~  nrm, thv hhnn:alll~. 
In fatkrorll rtrrtch, t ho  Stnnl_~nlln. 
3n cli123t girtb, the -1i)r.sintnn. 
111 h ~ n d  mn\surement~- 

7'hc occipi ttl-frnn tnl is prc ltrst i n  the . I l~ rda in inn .  
Thn tjccipito-rn~.itnl ,, ,, (;  il In ( mnla). 
'l'i~c 181-p.ir11~tal I ,  ,, , \hvirinino. 
. \ r i d  tiit Icr-pnrivtnl di lrnfltrr is nrnre\t tc r l ~ c  rxr in the  Oalla. 

111:. IYt t r t  D I . I ~ s I ~ I . ~ . I . ' s  ZT,\r..-'l'he rrml fro111 ,'l~lalis Abbebe to  Dessieh 
l~ncl; i.i wclrkfrl d\ilt frrlnl a ~11anr.-tnt)lc ?l;ctch, 111titir7n.i st intervals being 6x0 
~ ~ ~ h s e l r n t i ~ ~ ~ i ~  filr Intitll~lv m d  l~m"tt~ale I-'? W X ~ R T ! ~ .  F1.13rn Addis Abbebe toFan 
,,lss,~ryntion~ f t~ r  latitr1,':e I ~ ~ n ~ i t r i ~ l e  wcrc t:tlalr~ nearly every day by 5- 
tllc.~~lrrlitr, nnll 114,tails 1 s ~ 1 t  i l l  t ' r n ~ ~ ~  I I ! ~ T I ( ' - ~ R ~ : ~ C  ~ I i r t ch .  The whole check& 
.l,~rdilu.$ 7 ! 1 ~ ~ t ~ l l ?  l [>!* 1 1 ~ 7 ~ 1  s']llqres. 



THE DANISH "INGOLF" EXPEDITION. 
report on the work done by the Danish crniaer Ingolf in the seas round Green- 
md Iceland during two voyages in 1895 and 1896, is now being published a t  
tpense of the Danish Government. Separate editions are to be issued in the 
h and English languages, and the whole is to be completed in six volumes. 
irst part of vol. i. haa already made its appearance ; it includes the narrative of 

OUBBENT CBAlLT O r  TBE NORTH ATLANTIC. 

xpedition, by the commaader, Commodore C. F. Wandel, and the report on 
hymcal and chemical work, by Dr. Martin Knudsen. 
he chief contributions in the wry of new soundings conaiet of a survey to the 
-west of Cape Repkjanes, where the existence of a submarine ridge has been 
lhhed in the region of the much-dkuesed Brme Island, from.which earth- 
a have also been reported more than once. This ridge appears to be of recent 
aic origin, and is merely a prolongation of that forming Cape Reykjanes, where 
is r t i  much volcanic activity. A large number of additional munding have 
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been made within the 100-fathom line off Greenland and Iceland, and the positi~ 
of the banks on the west side of Davin strait have been explored. 

The most important novelty in the equipment for physical observations on bo~ 
the Ingolf was the modification introduced by Dr. Knndsen in the reversing th 
mometer. The older pattern has frequently given trouble through the unoert 
breaking of the mercury col~unn, and probably also through the weight of 
mercury in the bulb forcing additional quantities into the tube during hauling 
Dr. Knudsen obviates the risk of errors of this kind by simply bending the  tl 
mometer into a U form, the oolumn breaking clone to the bend, no that when 
instrument hae bsen reversed, there is no tendency for more mercury to find its 1 

into the tube. 
In the chemical an3 phyaical work, the salinities were estimated from chloi 

determinations in the usual way. During the cruise in 1895 large nrunbm 
slmplee were collected and brought home for analysin of gae contents, and 
analysea were afterwards carried out by Dr. Rordam. The results of these led 
Rordam to suspect that the amount of disedved oxygen in the waters suffered c 
eiderable change after collection, and Dr. Knudeen accordingly devisqi a e p  
form of appra& for executing the analyses on board ship immediately aft& 
samples were obtained. The important results arrived at  by this means a 
reference to the evolution and absorption of oxygen and carb~nic acid by organir 
in em-water, were published in the Comptur Rendus in 1896. 

The obeerving stations of the Ingolf are arranged in series of sections, d d c t  

distinct regions : firat, the area south of Iceland and Greenland, sod the Denm 
strait; next the east and north-east of Iceland, northward to Jm Mayen, and sou 
ward and eastward aorosa tho Norwegian Sea ; and lastly round Greenland wtrtw 
into Davis Strait. Each sectiyn is discuesed eepamtely, and the circulation in er 
region is studied by comparing those in each group. 

In  the first group, much fresh light har been thrown on the relatione of 
East Greenland polar current to the Irmingr stream, or current flowing nor 
wards to the west of Iceland. I t  had been shown that the Irminger stream q 
into two at  a point south of the Danmark strait, one arm turning eouth-westw; 
and accompanying the polar stream along its outer margin round the e o u t h + ~ ~ !  
Greenland, and the other passing northward through the etrait and ultimat 
becoming an undercurrent to the north-west of Iceland. 

The westerly branch of the Irminger stream reinforces the large quantitist 
Atlantic water eent np into Davis Strait, and even as far ae Baffin'a bay. S 
face obaervntions show that the water is frequently covered by drift mov 
wtward  from the Labrador current. 

I n  the Greenland-Iceland-Jan Mayen region, the Ingolf expedition h= dc 
very valuable work in bringing out the immense relative importanoe of the E 
Iceland polar current. The existence of a southerly movement of water off thee 
and north and n o r t h e t  of Iceland h a  long been reoognized, but it has hithe 
been essiglled a very secondary place in the syatem of circulation. I t  is now fu 
.recognized that this current ie of very considerable volume, and that it8 wabm 
profoundly affect the circulation near the coast of Norway and in the North S 
There is no doubt that this stream, as well an the Eut Greenland current, 
primarily due to the melting of the pack-ice between Greenland and J a n  kfAy 
by the warm water moving northward from the Atlantic. Dr. Knud~en is 
opinion that the Irminger stream from the north-west of Iceland is reeponsible 
the greater part of this melting, and bases this ooncluaion on the fact that t 
temperatun, of the warm under-layer of water f& from the north muthwr: 
instead of rising as it should do if the warm water was moving northward  XI 
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ween Iceland and Norway. I t  seems pmible to explain the temperature o k v a -  
is otherwise, and in any case it is warmly credible that the enormous volume 
varm water sent northward from the eastern Atlantic should cause leee melting 
n the smaller branch of the Irminger stream. This hag already been discussed 
Prof. Pettersson in a paper on the effect of ice-melting on oceanic circulation 
mgl. Vttmskaps-Akudemims Handlingor 1899), and Prof. Pettarason's view 
istinctly s u p ~ r t e d  by surface oboervationa. 
I t  being known that the part of the pdar stream nearest to'the east c w t  of 
and actually d m  move southward, the observetione of the Ingolf give aome 
information about its further courne, and about the movement8 more to the 

thward. Exoellent nee has here been made of gL driftere," or floats, supplement- 
the temperature and salinity observations. On the voyage from Iceland to Jai 
pen in 1896 twenty driftem were thrown overboard; ten of them have been 
verd, including one a t  the Foeroe Inlands, one a t  Romsdalen on the west coast 
Jorway, and a third on the coaat of Finmark. It d m  not of conrae follow that 
drifters which started in the polar current remained in its watere all the time, 
r might have moved southward and then come under the influence of the wdrm 
'ent moving northward from the Atlantic. The general form of the aircnlation 
rorth by the aurfwe observations of temperature .nd salinity madeduring reoent 

has shown, however, that a t  leaat ddring the earlier months of winter the 
s water covere over the weakened Atlantic current, and makee its way eastward 
surfrrce drift to the maat of Norway, as indioated by tho drifters, and even, aa 
ahown by the Swedish investigatom in 1893 and 1894, into the Kattegat. 
The recent advances in our knowledge of the circulation in thie region of the 
m, and the sonrces from which they have been dorived, are well shown in the 
lmpanying sketch-map, which we copy from the paper by Prof. Petbraeon, 
xd to above. 

THE MONTHLY RECORD. 
EUBOPE. 

b t r i e s  and dgricnltnre in ~ermany.-In a map published in the Decem- 
number of Petarmanns Mitteilungen, Herr Langhene shows in a striking 
the distribution of induetries and agriculture in the German empire. The 

) is baaed on those published by the Imperial Statistical Office, but diffm from 
latter in showing at  s single view the distribution of the two occu~t ions  in 
ation, which so far outweigh all the rest that in no aingle area does even a 
tive majority of the population devote itaelf to any other. Thus, even in the 
rt trade centres, the trading population falle short of the industrial. In  Herr 
.ghansP map the areas in which a majority, absolute or relative, of the in- 
itante is occupied in agriculture (in which are included gardening, rearing of 
L, and forestry) are wloured green, while red h used to denote the indnstrisl 
m, the nature of the majority being in each case shown by a difference in tint. 
;he 8gricnltural areas by far the greater part is shown as poeeessing an absolute 
ority devoted to suoh pursuits, while an abeolute industrial majority is of 
rse found in comparatively small districts, the largest being thoee of Southern 
.any and of Weatphalia and the Rhiie. East of the Oder the only industrial 
h, apart from the towne, is the mining district of Upper Siiesia, which is entirely 
rounded on the German side by agricultural areas. Herr Lsnghans has treated 
rt from their surroundings all towns lor which separate figures were given in 
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the census of 1895, and thus brings out clearly, among other points, the fact thr 
in the flat lands of Bavaria industry is almost confined to the towne. 

The "Vogtland " aa an Orographioal Unit.-This in the title of one 1 

the recent iasues of the For&ungcn zur Deutschsn Lavaah- und Volkskundq tl 
useful series which hpn  alrmdy supplied so many careful geographical studim 
varioue portionn of the German Empire. The Vogtland--so named from i b  
rulere the Vate, " guardians " or " administratom," who received their title fro 
the Wends in the twelfth century-lies immediately to the north of the Fiahte 
gebirge, in the angle between the Eregebirge and Thuringer-Wald. I t  has ba 
variously ~seigned to each of these neighbouring ranges, some considering it mere 
as the somewhat elevated bane of the Fichtelgebiige. The author of the prem 
monograph, Dr. Albert Wohlrab, neb himself the taak of showing that the distri 
has an individuality of its own, and to this end he examines minutely ite omgx 
phical chrrraoterintica, baaing them, of course, on geological structure. In this reape 
it in marked by the great development of ~alreo~oic fokutione, which in neighb& 
ing districts occupy merely a narrow belt running north-east ; and by the fact t h  
it  formn a syncline between two great anticlinee. The strata have been subject 
much faulting and dislocation, which have acted chiefly in two directions, a nort 
westerly and a north-aterly. These dielocations are men to have had a pote 
influence on the general orography of the district, which has the character of 
gently undulating plateau, deeply inrrowed by valleys, by which last the form a: 
d i i t i o n  of the ridgee are determined. The general northerly dimtion of t 
streams M the renultant of the two directions, north-east and north-west, which, 
already stated, are those of the main linee of dislocation, and the valleye are th 
marked by the frequent occurrence of rectangular elbows. The study of the hyp 
metry of the dietriot, into which Dr. Wohlrab enten minutely, bringa out i h  gensl 
character as a plateau, the difference between ita average height above the sea a 
the average elevation of the amte of the ridgee amounting to only 260 feet, 
compared with 920 feet in the cane of the Erzgebirge. Deviations from the gene 
evenness of the heighta are due to the petrographiaal aharacter of certain portioi 
the elevation8 W i g  composed chiefly of quartzites, etc. In the eastern part of t 
dietrict, however, agraniko mumy break; the regularity of its character: The h 
part of the paper deale with the anthropogeography as resulting from the 01 

p p h y  of the Vogthd. Its lower elevation than that of the aintricts to the er 
and west, and ita position at the head of an embeyment of the North Germ 
plain, mark it out M a natural highway of commerce, whilst ite other charrrotc 
tend to locate road8 and nettlements on the higher levels, and induce the oharact 
ietio ring-shaped form of the villagee. 

MIA. 

Baron von Oppenheim'r Exploratiom in Byria-We learn from Pat 
manm Mittdungen (1899, p 297) that Baron von Oppenheim, attach6 a t  t 
German consulate at Cairo, has since June of last year been engaged in explol 
tiom in Syria and neighbouring countries, prinoiplly in the interest8 of arahu 
logy. F& Damaeoue he vieited the summer encampments of the h e m  Bedti 
nfterwarda croseing the Bikah northwadi to the Tell Nibi Mindu, and d i  

Home by the eastern ahore of the lake. C m i n g  the Nosairi (Ansarieh) mou 
taine to Maagaf and Hamah, he went east to Salamijg and thence by a tip 
oourne to Aleppo. During this last stage of the journey he dimovered a numt 
of hitherto unknown cities of the Christian-Greek period, with forts and horu 
ntill in part standing, and containing finely ornamented stones and inaariptio~ 
Of thene copien and photographs were taken. From Aleppo the traveller purpoa 
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to the Ancient Harmn, and thence make a circuit to the south-aast to 
sported Jebel Abdul b i z .  Afterwards hie intention was to reach the line 
I future Bagdad railray by way of Mardin and Diarbekr, and follow it to 
s and Constantinople. He hoped to explore the a t  present unknown part of 
mtamh east and west of the Belik, where possibly the remains of old civili- 
. may be found 
)me Anoisnt Loaalitier in the ---One or two discussions of points 
otsd with the ancient geography of the h t  have lately appeared. In a re- 
h m  the Procadingr of the Orientiil Congreea at Paris, Mr. St. Andrew St. 
brings together some notes on the identification of the ancient Takkola, 

oned by Ptolemy ae a mart of the Qolden Cheraonesq and also alluded to in a 
;e of the Milinda Patiha, a work of uncertain date. Mr. St. John poaaeseea 
knowledge both of the languegee and ooast. of Burma, and with this aid 
pta to decide between the rival theories which place Takkola either in the 

peninsula or in the sstusry of the Sittang. The latter view, adopted by 
~rchhammer, is contested by the writer, who holds that there is no indication 
Yk-kala and Thaton, with the former of which that commentator identifies 
)la, were once frequented ports. He is inclined to agree with Laeeen and 
I in placing the old mart in the Malay peninenla, probably at or near the 
L of the Pakchan river (lat. lo0 N.), whence the merchants would c r w  the 
us of Kra to the Perimulic gulf. Mr. St. John also diecuesee other plsces 
med by Ptolemy when treating of the coasta of Bnrma, etc., with some' 
ks on the ancient Buvannabhumi of the Buddhiets, considered by some to 
ce the delta of the Irrawadi, but the precise locality of which he thinks has 
be fixed. With regard to the ancient Argyre and Chryee, he throws out the 
ition that the nunea originated in the fact that certain races of the region in 
on prefer silver, others golden ornaments. Dr. G. Schlegel, in notee reprinted 
;he ' T'oung-Pao ' (Leyden : Brill), attempta the identifiorrtion of several places 
~ned in the old Chinem m r d a  One of these, Tan-tan or Dan-dan, he con- 
the oame M the Dondii of Friar Odorio, which has been the c a w  of eo mnch 
e to oommentatora The identification of thii with the Andamane he th inb  
beble, u Odorio went eouthwards from Ceylon, and apparently paeeed the 
I of lldalaocs before reaching Dondin. According to  the description of Tantan 
I Chinem geographers, we must, he says, look for a oountry between Siam and 
lumatra), and thw arrive at the Malay peninnula, where all the produde 
med by the Chinese authors are to be found. Another l d i t y  trcuted of ia 
-poeaibly the eeme an Ptolemy's Koli-which Dr. Schlegel shows to be un- 
d ly  Malaooa, thin k t  appearing in the Chinese annals under its present 
during the fifteenth century. 
~tanin'r Journey on the ' Chinemt+Tibetan Border, 1893.-Although 
yeam have elapsed ainw the data of Potenin's laet journey in Western Ohina, 
Jiled account of the same had been published until the end of h s t  year, when 
lmary of the chief evenb of the journey appeared in the Ieveutio of the 
ial Bumian Geographical Sooiety (1890, pt. 4). From this account m out- . the journey, with remarks by Dr. Bretmhneider, in given in the first number 
srmonna MiMungm for 1900, accompanied by a sketch-map of the route 
ad, and a short account of the previous work of the Raeeian traveller. Thie, 
Breteohneider remarks, is too little known away from Russia, and it is mnch 
regretted that the accounts of Potanin's journeys-second to none for the 
of the information they contain-have not been made generally accessible by 
stion. In 1893, ae on former journeys, Potanin was accompanied by his 
whose serious illneaa, which in the end proved fstal, curtailed the journey to 
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mme extent, and wan also the cauw of the long delay in the publication of tbl 
resnlk Other members of the expedition were MM. Berwvsky, K ~ h l ~ m f ,  am 
Rabdmof. From P e k i g  the route viii Sigan-fu across the Tsinling mountain 
to Cheng-tu was taken, the journey being continued by the usual route to TI 
teien-lu. Here the real work of the expedition began, the ground choeen be:= th 
almoat unknown mountain region to the north of the frontier post just  nama 
Ascending the Tong-po ho, a tributary of the Ta-teien-lu. river, p a t  m 
Tibetan villagee, Potsnin crossed the Ta-pao Shan by a pees some 14,000 feet hi1 
and proceeded down q valley to the town of Rumi-jangu, on the bank of the TI 
kin ho, or Great Gold river, which, joining the Siao-kin ho, or Little Gold rive 
forms the Tatu ho of Chineee maps. The ftirther route lay up the valley of tl 
Little W d  river psst various villages and small towns, inhabited by Chinem er 
Tibetane, and each having a Chinese and a Tibetan name. The district in bow 
to the Chineee am Kin-chnan, or the gf gold valleys." In  this region t h e  Runsir 
party hsd been preceded, in 1891, by the Auetrian traveller Rosthom,+ the fir 
account of whose jonrney appeared in the Mittcilungen of the Vienna Geographic 
Society for 1895. Rhhorn,  an offioial of the Chinese cuetoma service, reaahed tl 
Little Oold river from the east by way of Kuan-hsien, and continued h i s  journc 
westward to the upper valley of the Great Gold river. The " gold valIeys we 
a h  visited in 1896 by members of the Lyonme Commercial Miseion. Potanin w 
tinued his journey across the divide a t  the source of the Little Qold river, and 
through the Miao-tee country to Li-fan-fu, visited by Captain Gill and Mra Biehc 
Dr. Bretachneider'a explanatory remarks deal with various points connected with t 
hietory and ethnology of the country, Bome, sg. the lint of all European travelh 
who have visited Lhasa, not immediately connected with Potanin's jonmey. 
I. Xlementz'a Journey8 in Weatern Iongolia-Among recent R d  

tmvellera in Central Asia few have been more active and enterprising than  1 
Dmitri Klementz, who mnce 1885 has traversed Weetern Mongolia i n  I 

directione, from the saurces of tbe Obi and Irtish to the SeIenga and upper Amr 
Hie report8 have mostly been publiihed in Buesian, ao that the r h d  of all  1 
journey8 hown to 1897, which he contributes to the third part of the  P a  
Geographical Sxiety's Bulletin f ~ r  1899, is of much interest. Since 1897 : 
Klemenb, ae already noted in the Journd (vol. xiii. p. 658), has turned I 
attention to more southern parb of Central Asia. Hie earliest journeys (1885-S  
took him to the regione of the upper Obi and Yenimi, where he explored sol 
quite new ground and made many corrections in the maps, especially ae regu 
the Kemchik, a western tributary of the upper Yeniwi. During hie erplolrtic 
he repeatedly crossed the Sayan mountains, and brought to light new facts respe 
ing the geology of the range. I t  ie formed of two great folds, the northern p 
aoneieting of hlcoue, chloritic and clayey echists, overspread by limeatones, wh 
in the south a clayey conglomerate and schieb with fossiln, probably of h b r i  
age, are met with. In  the valleys of the Kemohik and Ulukem, which 
between the Sayan and Tannu-ola chains, eruptive formatione occur. The vqp  
tion of this region is intermediate between the foreste of Siberia and the Mongoli 
flora, larches forming the chief component of the fomte. The inhsbitants are t 
hyote, plrrced by Castrho among the Fhmoyedes, but who eeem to differ mu 
among themselves, those of the valleys (shepherds) being very distinct from tha 
of the mountains (hunters). Between 1891 and 1896 M. Klementz explored t 

The latter paragrapha referring to Boathorn's journey have been evidently re 
plaaed in tho Geman article, occurring in the midst of the deeoription of the o p d  
stagca of Potnoin's journey. 
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1 of the Orkhon and Selenga, visiting in 1892 the ruins (oompsreble to those 
mkorum) on an idand in Lake Teri-nor. In  this region the rocks are every- 
3 crystalline. Daring these sod subsequent years M. Klementz travelled 
sively in the Khsngai and Southern Altal, systems, of the physical features 
lich he gives a sketch. The Khanpi, although of a considerable average 
de, contains, with the exception of the Otkhon Tengri, no important peaks. 
gically, i t  conaiste of a eeriea of folds falling abruptly to the south, while the 
r separating it from the Altai has a twoch-like form. The range is marked 
B great development of eruptive formatima. including mme extinct volcanoes. 
vegetation of the two slope8 differa greatly, larch forests occupying a large 
In the north, while foresb are rare on the south. On the Altei they occur 
in sheltered valleys. Tbis m g e  in formed, in M. Klementa's opinion, of a 
of foldr, inclined towards the south, the dip being abrupt in  the Dzungarb  

The paper ie accompanied by a map based on Russian Bources, showing all 
Lemente's routes. The mountains are not inserted, i t  being pointed out by 
itoff, in a note appended to the article, that the orographical feat- 
ated by Ruesian cartographerd are largely fanciful. 

UBIUA. 
he Tangan* Expedition.-The following letter, dated =bib, Tmgan- 
November 4,1899, has been received by Sii John Kirk from Mr. J. E. 8. 
4 the leader of the Tanganyika expedition :-#' I have just returned from the 
end of Lake Tanganyika, where I have left the loads, etc., and where I am 

o be able to tell yon that I found i t  quite p d b l e  to go north over the track8 
ally arranged. I am also glad to be able to tell you that Fergueeon has got a 
obaervatione which show Tanganyika to be a long way out in the old map6 in 
L We have also obtained a number of new 6sh and other forma, which will cer- 
be intawting from the point of view of the origin of tho marine forms which 

myikapowmes." An intareating communicationwith maphas d m  been received 
Mr. Fergueson, whioh will be published in the next number of the Joumd. 
cploration in the Bobat Begion.-The following letter, dated December 20, 
haa been received from Major H. H. Austin, who ia accompanied by Lieut. 
t :-" As during the last few week8,during our journeyup the Nile,we have been 
o fix some points with tolerable accuraoy, mme of the m u l t s  we have obtained 
be of interest to the Geographical Society. We have now been able to fix the 
mition of Omdurman by telegraph with Mro.  The point taken wae the Kha- 
house, near the Yahdi's tomb. a m e s  and obeervatione were taken by Colonel 
lt, B.E., and myself a t  Omdurman, whilst Captain Lyons, B.E., officiated a t  the 
end of the line. The pmition of Omdurman now fixed, via. long. E. 32" 29' 
and lat. N. 16' 38' 15", differs very materially from the previously accepted 
~n of ghartum, whioh is only some 2 or 3 milea distant, near the junction of 
7hito and Blue Niles. Revenetein, I think, accepts E. 32' 45' as the position 
artum. &z Abu @nmg another place on the White Nile eouth of Omdur- 
WM fixed by Colonel Talbot and myself by telegraph aa long. E. 324 41' 37".6 
rt. N. 13' 10' 64"-2, on my way up the Nile. Marchand's fort a t  Fashodq 
. is built inside Gordon's old enolosure, I made E. 32O 7' 37".6 and N. 
21".2, whilst Sohat fort, near the junction of the Sobat with the White N i i  

le E. 31' 33' 36".7 and N. go 21' 48"-5. I have taken a whole series of other 
I along the White Nile and Sobat, but ae these may be difficult to locate, i t  is 
ly worth my whiie sending them to you. As I have really good inlltrumenta 
latches with ma on thie trip, I hope to get some reliable work done between 
bhat and Lake Rudolf, which I am now making for, to join on with my old 
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work done last year from the Mombaaa end. If successful, we ehall havc 
thorough survey done practically from Mombasa to Omdurman. I cannot yet I 

definitely what route Bright and I will follow until we come in contact w 
difficulties ahead; but, roughly, we propow following the Ajouba down from 
junction with the Pibor to near ita eonrce in the ~ b ~ m i n i &  hilb, when we sl 
strike eouth to Lake Rudolf, On the return journey we hope to inveatigste anot 
route north, along the base of the Abyssinian plateau to Qumbi i  or &re, on 
Baro river, which we propose following down to Naeeer. If all goes well we hm 
to be back a t  Neeeer enrly in June, and home perhaps a month later. Lie 
Qwynn and Jackson, R.E., are working up the Blne Nile from Omdurman, and 1 

join on to the eonthem portion of the survey to be carried out by me, probably b 
a t  Gumbids and Naeser, eo that portion of the Sudan should be accurately kno 
Telegraphic positions of both Wad Medani and Roseires on the Blne Nile have b 
fixed; but I have not the results, so am unable to give them to you It b 
extraordinary low Nile this year, and the watera of all the rivere are as lo. 
usually two months later in the year. I t  is not a bad thing as far se I am c 
cerned, as I hope to be able to cross large areas shown M ewampe, provided t 
the tall rank gram hes been burnt by the nativea We ehall probably ~ V I  

country previously vieited by both Bottego and Wellby, so I fear we shall not 
able to make any new discoveries like they did, but still I hope will be able to 
some blanks still exkiting in those regions. I t  may be of interest to  you to kr 
the strength of the party with Bright and me. We have an eacort of 22 men 
the 11th Sondaneee Battalion under a native officer, and 24 Jehadin, or e x - d e d  
a l ~ o  armed, in charge of the tramport animals. We muster about 50 b l a h  
told, including m a n t a ,  beaidea oureelves. For transport we have 120 donkc 

. 7 camela, and 1 0  mulee, M we mnst be capable of carrying at  leest two mon 
supplies of food for the whole colnmn in this inhoepitable region." 

Mr. Orogan'r Journey fiom the Cape to Khartum.-The letter trom 
A. H. Sharp, printed in the December number of the Journal, gave some p u t i d  
respecting the firat stagea of the expedition undertaken by him and Mr. E. 
Qrogan to the country north of Lake Tanganpika, where, among other geogmphi 
work, the course of the Rueizi and Lake Kivu were mapped. Mr. Sharp, i t  i 
be remembered, wae obliged to return home by Uganda and the East coast, 
h b  companion remained behind in the hope of continning his jcurney down 
Nile to Khartum. In thin he has been sucoemful, telegrams from Omdurn 
announcing hi arrival a t  that pleoe on February 8. From Lake Albert Edwa 
Mr. Grogan went down the Semliki, and by the west shore of the Albert N y u  
to the Nile, which he followed M far es Bor. Thence, to avoid the swamps, 
made a detour through the Dinka country to the Bahr-el-Zeraf, which he rtrt 
30 miles from its junction with the Babr-el-Jebel. Having reached the baw 
Major Peake'e expedition for the autting of the srcdd on the Bahr-el-Abisd, he ci 
tinned his journey by the central channel of the river. Mr. Grogan is now, 
believe, on hi way to this country. 

Rench Expeditionr in the Sahara and Central  Budan.-After mr 
rumonre of diraster, news has at  last been received of the sale pamqy of 1 
Foureau-Lamy expedition across the Sahara to the central Sudan. P ~ s i n g  throu 
Air, M. Fouresu arrived at  Zinder by a ronte not traversed by Europeans for nea 
fifty years, the great expedition of Richardson, Barth, and Overweg, whi 
reaohed the Sudan by this route in 185061, being, in fact, the only previc 
enterprise which had met with sucoess in this direction, while the laet travel 
to penetrate eo far as Air had been the & m a n  Erwin von Bary (1877). Zind 
the-important point of rendez-vous for caravane across the Sahara, both fn 
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m and Tripoli, h a l  already been reached by Lieut. Pallier in command of 
'econstructed VouletCbanoine expedition, by which it had been occupied, in 
,of some slight opposition on the part of the inhabitrnta Some account of 
expedition appears in the February number of the Revue hnpaisc. The 
lerers of Captain Cazemajon (Journal, vol. xii. p. 316) were found and 
uted, but an attempt to push on to Lake Chad was frustrated by a mutiny 
~g the native auxiliaries. The leader of the expedition, who led the mutineers 
to the Sndan along the line of the AngleFrench frontier, found the whole 

try to the north of that line exceedingly barren, the last villages and wells 
mng just on the frontier. The expedition of M. de BBbagle, which was 
~vouring to reeoh Lake Cbad from the south (Journal, vol. xiv. p. 320), has 
encountered difficulties, and its leader has, according to recent accounts, 
made prisoner. He appears to have ventured into the temtories of Rabah 
only six followers, and-& have been arre~ted on approaching Dikoa, Raboh's 
el. M. Prins, the French reeident left in Bagirmi by M. Qentil, seem to be 
with the Sultan of that country, and to have, during the last three years, done 

8 exploring work in the Shari b i n .  The latest news is to the effect that 
rh's army has beon defeated by M. Oentil, and that Rabah himeelf is a fugitive. 
!he Brit ish Niger Territories.-The administration of the Niger temtoriee 
on January 1,1900, formally taken over on behalf of the British government 
the representatives of the Royal Niger Company. The subdivision of the 

tory will in future be different from that which hee hitherto held good. The 
!r Cuest Protectorate reoeives an amasion of area, and is now known aa Lower 
!ria, extending up the river to the neighbourhood of Idda. The colony of 
a also gains an extension, being carried northwards to about the 9th parallel. 
r a t  of the territory formerly adminiatered by the Niger Company is now 

rn M Upper Nigeria, of which Colonel L u g d  has been appointed governor, 
office in Lower Nigeria being held by Sir Ralph Moor, previously Commisnioner 
Consul-General for the Coast Protectorate. 
)elimitation of the DahomeTogoland &ontier.-The French aection of 
nixed commission for the delimitation of the boundary between Dahome and 
bland, has lately returned to France, after completing its labours, which have 
pied the greater part of two years. A ehort & o u t  of the work of the com- 
ion, headed on the French side by Captain P16, and on the German by Baron 
Kaeeow (succeeded after his death by Dr. Priel), appears in the February 
ber of the Revue EtanpMc. The delimitation was carried out amidst great 
iulties, arising from the excessive rainfall, and ocoasional hostilities with the 
res, aa well aa from divergences of opinion between the representatives of the 
nations. Some portions of the line of conntry through which the frontier 
3s were previously quite unknown, so that the surveys accomplished will reeult 
'me additions of geographical knowledge. 
h e  Upper Barin of the Old Callrbar =per.-A large-scale map em- 
ring the surveys of the active explorer, G. Conrau, in the upper basin of the 
Calabar river, is given in the fourth part of the Milleilungen aus den Deutachm 
lfzgebieten for 1899, with an explanatory note by Max Moisel. Herr Conrause 
surveys in t h i  district were made some years ago, but were r e v i d  during 

1, while in that year and in 1899 the traveller followed an entirely new route 
ugh thedistricts of the Bangwa, Kabo and B m s i  tribes, whoee names have not 
!ared in any previous map. This route neeme to have kept for the most part to 
lower foresbclad country, traversed by the Mauyu or Upper Old Calabar river 
its feeders, which together occupy a fan-shaped basin with a general slope to 
north-wcst. At his furtheat point in the Bangwadistrict, however, the traveller 
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kjor Q i b o d  Bxpditial-The h n t  news received in this counr 
from %jar Gibbons shows t t a ~  the tmrP1;er has sin- kst h d  4 m d e  m 
prgrar in his pro@ jwmer to the sourw of the ~unbwi On October 6 L 
he M in math latitude 11° 37,  e n s  Iengit'da 235 30'. 8 podtion, .mording 
exi.ting map, nar the L i h  river, 8 f trio arpt ot Lake Dilda Thir rru, aba 
ten days' journey from the ~~ cf the river, rhera he hopd to meet 
Quicke, who ru to have tint exp;erd tke Cppr Loengo a ?Cdbhe. Ma; 
G i b b  still adhares to his plan of pushing oa ti3 T.ng.nyih d the Up1 
Sile to K h r t u m  Captaiu H~clilton bsa j o i d  his mgbmt  in South Afii~ 
He had visited the Mashukdumwe on the h r e r  &f&w u w d  ee a01 

striking fa& on that river, which piangas 70 feet through a rift only 18 fat ric 
Xarth-= Bhodedr-This is the 0tfici.l title of the artern prt 

the British territory north of the Zunbri within the sphue of the Brit* Son 
Africa Company. An order in council, dated Jrnuary 29, 1900, which giv 
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.tiom for the +ministration of this territory, lays down its boundaries as  
: On the west the Congo Free State a d  Barotziland-North-Wesbrn 
lie (the latter comprising the western portion of the British territory defined 
previous order in council). On the south the Kafukae nnd the Zambezi 
to the mouth of the Loangwa; the latter northwards to 15' S.; and the  
,Portuguese boundary to the frontier of the British Central Africa Protacto- 
On the east the last-named frontier; and on the north the Anglo-German 
r, the south shore of Tanganyika, and the eonthern frontier of the Congo 
tate to Lake Mwero, including the island of Kilwa in the British sphere. 

gedition in Northern Rhodeda-A succeesful expdition to the least 
l h t s  of northern Rhodesia wan laet year carriod out by a prospeoting party 
Mr. Oeorge Orey, who was nccompanied by four Europeans. The expedition 
llawayo on April 6, 1899, and croesing the Zambezi, went north through 
ga's country to the Kafukwe. Beyond that river the route led through dis- 
hitherto little explored, in which five months were rpent. Friendly terms 
naintained with the natives throughout, and the travellers returned ~afely to 
ayo a t  the end of November. 

he Bamer of the Larger Feature8 of North Amerioa.-A dimneeion 
tely been set on foot by Prof. Inrael C. Russell, with a view of necuring t h e  
,on- of a systematic nomenclature for the larger gergraphical feat& of 
, America, and especially for the three great natural divisions of the con- . Prof. lZoeeell's original paper, with remarks on the subject contributed by  
. 16. Dawnon, Major J. W. Powell, Prof. W. M. Davis, and othere, is printed 
I Bdetin of the Qeographical Society of Philadelphi for November, 1899, 
uggeated system ia mainly based on Prof. Dana's chsification of mountains, 
I, proceeding from the simple fo rm to the more complex, distinguished in turn 
and domee, ridgw, mugee, system, chains, and cordilleras. The laat-named, 
applied to the largeat group of all, is used by Prof. Ruesell to deeignata t h e  
p a t  mountainous regions of the east and west, under the respective titles- 
tic and Pacific cordilleras. For the central region of p l a i i  and plateaux he 
ata the term North American b i n . "  The repliea of the various geographers 
\om reference wan made on the subject, show the difficulty of attaining generab 
meut in a question of the kind, some of the referees deprecating the adoption of 
igid nomenclature, and othern objecting to the particular terms proped.  T h e  
f the term Lacordillera " in the way suggested meets with general disapproval., 
he terms Atlantic " and " Pacific " also find little favour. l'he best suggestion. 
e two grest mountain regions seem that of Pmf.Davis, who propoees to call them 
tern and Western Highlands." The adoption of any collective term for the 
rn region is deprecated by Prof. Heilprin, on the ground of the great structurak 
)hysiographical differences between the component p a r k  For the central region 
in " is p~eferred to b i n "  by Dr. Daweon, while Prof. Davis suggeets 'I medial 
. " or 6L depression " an shorter and more convenient than Prof. Ruesell's phrase. 
r suegee& te- are "the great central plain," and the somewhat clu& er- 
ion Continental drainage areaa." To the three regions already mentioned Prof.. 
ion would add a fonrth, consisting of the Laurentian plateau or " shield." 
'orat Condition8 of Porto moo.-A report entitled " Notes on the 
st Conditions of Porto Rfw," by Mr. R. T. Hill, of the U.Y. Geological Survey, 
xwntly been iseued M Bulletin No. 26 of the Diviaion of Forestry, U.S.. 
stment of Agriculture. I t  embraces the results of observations made by 
in Jnnnuy, 1899, and contnins a statement of the forest reeourcea of Porto, 
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Rico and the extent of its timber lands, with snccinct descriptions of the pl 
. featurea of the island. Porto Rico wsa originally covered by forests, b u t  , 

largely deforested from a commercial point of view. The cultivation of 
coffee, and tobacco, the three staple agricultural producta of the island, in u 
to a n u m h  of minor cultivations, have resulted in large areas of the surf= 
denuded of treea The original foreat hss been prenemed on the summit 
Yunque, the highest peak of the island, situated near the n o r t h a t  end. 
the rainfall is very heavy, averaging 120 inches per year. A few insigr 
patchee of culled forest alao occur in the central and north-western pr t ione  
island. So far M was observed, the island pneenta two strongly marked an 
trastiug zones of vegetation. One includea the whole of the mountain8 and 
coaet, described as a region of great humidity, high altitudes, and stiff C ~ J  

and where the general growth consiats of deciduoun treer of nuny  specie 
the other is the foothill country of the muth coast, a region of dry calcsreou 
seasonal uidity, and low altitude, where the flora is hugely of the type I 

shrubby, thorny, leguminous, and acacia-like trees. The island appear 
adapted to the growth of trees, and in the author's opinion could be I 

reforeeted. A nu~uber of charaoteristic views of Porto Rico and a relief I 

the island illustrate the report. 
Dr. Carl  Bapper in Hioaragaa  and Corta Bias.-In a communica 

the Berlin Geographical Society (Verhandlunga, 1899, No. lo), Dr. Carl 
describes the principal results of a journey in Southern Central America m 
him in the early part of last year. They consist chiefly in  material i 
elucidatiou of the geology of that region, although nome corrections of e: 
mp M regarda to-pgriphy were also made. Dr. Sapper climbed a nun: 
the volcanoes of Nicaragua and Costa Rim, and in Chiriqui, acroae the fron 
Columbia, he made the first ascent of the volcano of the same name. In  Nic 
he travelled from San Ubaldo (on Lake Nicaragua) to Agua Caliente on t 
Mico, and thence vici La Libertad and Matagalp to Leon. The districts 
through on this journey consist alnlost exclusively of reaent eruptive rocks, 
also prevail in Northern Costa Rica Towards the south-east of the lattc 
central Cordillera consists chiefly of older eruptive rooke, while eedimentary dl 
-including limestonea, and tertiary marls, sendatones and wnglomerateb 
both in the muth-west of Nicaragua and in the coast Cordillenreof OoetP Ric 
Chiriqui, a central mountain core of old eruptive rocks is &nked by more 
rocks of the same origin. The Chiriqui volceno liea on the aouthern slope 
former. The zones of climate nnd vegetation are more regular in  souther^ 
in  Northern Central America. Moist primoeval forests occupy the Atlnntic 
varied in places only by tall grass and bush, while the Pacific elope ischaract 
by dry forests passing here and there. into bush-covered steppes or savanna 
southern limit of pines run8 in Nicaragua through Muy-Muy and the volt 
Viejo and Chichigalpa. In the province of Quanacaste (Costa R i a )  forms cl 
teristic of Northern Central America are still seen, while in the rest of the re: 
South American types occur. Dr. Sapper came in contact with various I 
tribes, paying special attention to the Chiripos, Bribris and Quatueos of Costa 
The new topographical data refer chiefly to the department of Cherid 
Nicaragua; the Sicoya peninsula, and other ports of Northern Costa Bica; at 
region of the upper Estrella and Chiriqui. 

Prof. Hatoher'r Explorat ionr  in Patagonia.-We learn from Pekrr; 
Milleilungen that Prof. Hatcher, Curator of the Museum of Princaton Univc 
whose first expedition to Patagonia was noticed in the J o u d  for 1898 (VI 

p. 'iB), has since returned twice to that country, whence he has lately bn 
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e a large amount of valuable information reepecting the geological structure 
le country. I n  1898 he examined the neighburhood of Punta Arenes and 
region of the s o w  of the Deaeado. After returning home for a month, 

Hatcher started on his third journey in December of the same year, this 
turning his attention to the upper region of the Santa Cruz river and the 

coeet. 
AUITBALAllXA AXD IILAND8. 

h e  " d l b ~ t r o ~  " Expedition to the Paaiflo.-Science of January 19 last 
bhes a second letter from Dr. Agaesiz dated Papeete Harbour, Tahiti, 
ember 6,1899, giving further prticulars of the work of the Albatrosr expedi- 

While a t  P a p t e  an examination wm m d e  of that part of the barrier reef 
'.hiti, which had been surveyed by the WZenger, with the result that the 
ition of the outer slope of the reef wan found to d a m  from its deecription M 

n in the W&nger  namtive. The growing corale were comparatively few 
umber. Point Venus was also visited for the purpoee of examining Dolphii 
t. Only 8 few c o d a  were found growing on it. The party left P a p t a  on 
~ber 6 for the Panmotus, and an extended examination waa made of the group. 
ater, which bad been visited on a previous oceaeion, appears to have been 
wt to a great' amount of denudation and erosion. Here a depreseion wan 
d from 40 to 60 feet lower than the rim of either face of the island, and 
ler a t  ite southern extremity. After leaving Tahiti over a hundred soundings 
I made. Theee soundings indicate that atolls do not neceeaurily rise from very 
t d e p t h  The deepest sounding among the Paumotus was on the line to the 
hward of Hereheretue, in the direction of Mahetia, where a depth of 2624 
m a  was obtained. A11 the island8 examined are formed of tertiary codliferous 
atones whioh has been elevated to a greater or lean extent above the level of 

the greateat elevation W i g  a t  Makatea, about 230 feet Dr. Agaeeiz 
usees st some length the structure and mode of formation of Panmotu atolle, 
a large number of photographs were taken to illustrate this subject. The 
:ity of surface animal life in the Paumotu area is pointed out ae remarkable. 
November 4 the party were well on their way to Mehitis, the eastern-most 
le Society ielends. 
Sappored Fluotuat ionr  of Level in Samoa-Many observers have pointed 
~henomena in Samoa which are wppoeed to indicate the occurrence of recent 
eavale and depreesions of the eurface of the islands. The subject is discussed 
the first number of the new volume of Petarmanns Mittailmgen by Dr. 
patin mamer, who during his journeys in Samoa hae carefully examined the 
md for proofs of such changes of level. His conclusion b that the phenomena 
:rved can in  no way be considered sa eetnblishing the faat of such movements, 
)f them being capable of other explanations. Dr. Kramer hae made the whole 
uit of Savaii on foot, aneroid in hand, by rough path leading a t  times over 
m of the interior mountaina The ways often paea for milee over smooth blocks 
d t ,  from one to another of whioh it  is neceeaary to step, with constant danger 
lipping. I n  place8 the going is made easier by the presence of slabs of coral, 
rough surface of which gives firmer foothold. These coral blocke found at  some 
ght above the aea have been taken as proofs of elevation, but Dr. Kriimer thinks 
t they have been tramported by the inhabitants, as the underlying rock is 
coral, while they are never fouqd far from the paths, and coral reefs are 

aye to be eeen on the coast in their vicinity. The coral blocke seen by Stiibel 
rod from Apia near the temple of the cuttle-fish god are thought by Dr. Kramer 
lave been transported in connection with the worship formerly carried on there. 
Cape Tapaga (Upolu) he found no trace of limestone rock in  eitu, such m is 
No. 111.-MARCH, 1900.1 u 
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spoken of by Dana, while fragments of coral found near the summit of Fanruhpl 
island, a steep volcanic rock off the cape, may, he thinkq have been carried there 
as is stated by the nativea, during humcanea Discussing the cause of the waterlm 
nature of Savaii and Western Upolu, Dr. mamer ascribes i t  rather to the aligh 
inclination of the ewface than to its recent volcanic origin. Although i n f e r i i i  
picturesqueneaa, in ita inland parts, to Upolu, Savaii stands first as wards it 
coast scenery, with its cavernous recemm, spout-holes, etc, which Dr. Krame 
describes enthusiastically. Be regards the encroachments of the sea on the esnd 
beach in parts of Savaii, he sees in them no evidence of eiuking, but rather of 
slow destruction by the sea of land formerly created by the same agency, pomibl 
owing to increaeed violence of s t o m  withii recent years. 

Journey  in Ce1eber.-The well-known miaaionuy in Calebas, A. C. Kruy~ 
has lately made a journey anrose the eastern peninnula of the island from th 
gulf of Tomini to that of Tomori and back, the chief reaulb of which are dc 
scribed in a letter published in the December number of Petsmrannr MiUel 
lungcn (1899, p. 297). From Poeeo the traveller, acoompnied by Dr. N. Adrian; 
went by sae to Uwekuli, a place near Tojo, crossing thence by land to the gu l l  c 
Tomori and sailing down the c m t  to the large river La (Tampira of the maps: 
This was wended for two days, when a halt wan made to allow of an .rr~llg( 
ment with the chief of Tomori for the continuation of the return journey to Possl 
Thie was aatiefactorily accomplished, the chief, who had never before come in( 
contact with Europeans, proving a fine apecimen of a native potentata He ha 
not yet embraced Mohammedanism, though much under Bugineee influ- 
Beeidea exploring the La (a larger stream than the P o w )  and iG tributaries, t,k 
travellers discovered the lake hrard of by Samin  under the name Lowo, which 
drained by the Ngangalovo. I t  lies not north but eouth of the La, and is m d  
a piece of flooded gnree-land only 2-3 feet deep io the dry sewn.  I n  the rain 
season its eaetern part is coueoted with the L a  The latter travenwe an enorma 
granny plain about 450 feet above the sea, lying north of the Mori mountain 
The journey resulted in abetter knowledge of the mountah and river systems of th 
part of Celebes, while important linguistic and ethnological material wan obtained. 

Dr. Koah'r Expedition to Java and Hew Qui.nea.-Dr. Koch, who hr 
undertaken a journey to the E ~ s t  for the purpose of malaria investigationq hc 
spent some time in Java.  before proceeding to New Guinea. He visited tt 
Elanatorinm at  Tosari, 6600 feet above the sea, and obtained samples of the bloa 
of patients for the purpone of studying themalaria bacillus. He has now p&e 
to hie further destination. 

Mianger Illland (leangir of Dampiem).-A difficulty h L  long been felt i 
identifying the Meangie island, first mentioned by W i m  Darnpier an lying, wit 
two more close by it, within 20 leagues of Mindanno, and abounding in gold an 
clovea. Many (including Valentijn) have supposed that the Nanusa group wa 
referred to, while othere have considered the island quite mythical. The queatio 
is d i s c u d  in the twelfth number of Petermanns Miitcilungsn for 1899, by Pro 
A. Wichmann of Utrecht, who points out that in addition to Dampier's account thtu 
are other authorities, dating from the early part of the nineteenth century, for th 
exietence of an island of similar name apart from the h'annsaa. To aettle the queatio 
he applied to Herr E. Steller, a mieeionary long reaident on the island of Sangi, wh 
informed him that Meangis really exieted, and that in 1895 it  was examined an 
its position fixed by a Dutch ship, proving to be identical with the small islan 
known as Palman in the time of the Dutch East India Company, which ie betwee 
the Nanusae and M i d a n a a  The true name is mid to be Mingaa. Dampier wa 
wrong in saying that there were three bland@, but Prof. Wichmann quotee Cartere 
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calls i t  Hummock island), M stating that from s distance it  sppeara like 
d ialanda In Homem's map of the Moluccas of 1568, the island for the Brat 
appears as "I. de Palmeiras," while in subsequent m a p  the names "Y' de 

I," Iela de Palma," also occur. The form " P a l m  " h u  survived in some 
maw 

POLAB BEBIOHB. 
r. Otto Horden&,jold'r Ropoaad Antarotio Expedition-It is stated 
a first number of PeLs*manns MitteiZungen for the current year that Dr. Otto 
anskj6ld, who is elready well known for his explorationa in Southern Pata- 
, hae arranged a prognamme for an anhrctic expedition, on which he hopes to 
in July, 1901, mmultaneously with the & m a n  and English parties. His 
)I operations will lie to the south of South America, and he proposes, after 
ng southwards in the summer of 1901-2, to eatablkh a winter station on the 
1 Shetland islands. 

XATEEMATIOAL AXD PEYBIOdC 01#)8EAPgY. 
rot  de Lapparant'r Treatire on C)eology.-Prof. A. de Lapparent hae 
tly pubbhed the fourth edition of his greet work on geology,* and in aeveral 
cts it is deserving of notice from the point of view of the geographer as well 
the geologist. The author hae the honesty and the coumge to change his 
in the present edition on several points, the new evidence regarding which 

horn hi that the earlier position WM untenable. The moat thorough change 
B work is the subdivision of the great geological systems and the treatment 
:h stage in the important formations on a geographical basis, attempting in 
case to give an approximate map of the distribution of land and water a t  the 

No geological work wan illustrated so richly with sketch-maps before. 
3 paleogeographical considerations are here applied on a world-wide scale 
ghont the whole range of geological time, and furnish an instructive and 
a t  bewildering insight into the frequency and variety of the interchanges 
b have taken place between land and water. Prof. de Lapparent is careful to 
I against the impreasion that these sketches are intended to delineate the 
I of fossil coeet-lines; he clearly stat- that they are of a pnrely general cha- 
r, showing merely the relative positions of the larger stretches of land and 
-. How completely the geographical rather than the biological idea dominates 
iew expositiou of geology may be gathered from the statement in the preface : 
adopting this point of view henceforth, i t  is our aim to allow geology to 
p from ita trad~tional dryness, and to present it  no longer se a juxtaposition 
lsted sections from which one endeavours to extract the elementa of a hitory 
3 on the surface of the globe, but rather M a reconstruction of the successive 
des which are presented by the geographical evolution of the planet aa a 
3.' No author has done more than 116. de Lapparent to urge on geologists the 
I of geographical conceptions, and on geographers the fundamental iln&rtance 
,logical facts. 
he Dutch Deep-Baa Expedition in the Malay Arohipe1ago.-The latest 
lnta of the progress of this expedition (Journal, vol. xiii. p. 57), given in 
ie from Prof. Weber's reporb in the lmt two numbers of Petermonns Mitteil- 
a for 1899 (pp  272, 298)' and in the first number of the Geographische Zeit- 
't for 1890, show that most valuable results have already been obtained. The 
~tions have included, in addition to the zoological inveatigationp, soundings, 

" h i t 6  de Cf&Iogie,'par A. de Lapparent, membre de 1'Institnte. Quatrikme 
1% refondoe et ooneiddrablement angmentde. E n  deux parties-Ph6nombnes 
el, et Qhlogie proprement dite. Paris : Maenon et Cie., 1WO. 

u 2 
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determinations of temperature, etc., extensive surveys of the m t s  and b r b m  
where existing map have proved defective. The sea-areas examined include t' 
M.acanser strait, Celebes ma, Molwca strait, Halmnhem eea, sad  Cham 
while many of the adjoining coaats and islands have been touched at. The dm 
ssu soundings have given unexpected reaultei, which entirely modify our id- M 
the oon6gmtion of many parts of the sea-floor. The examination of the eea no1 
of Bali and Lombok disclosed the f.ct that no continuolle deep channel, such 
WY taken by Wallace es the prime factor of the distribution of a n i d  i n  this p 
of the world, exista between the isleindo, the deep water being closed in towe 
the south of the strait by a submarine ridge with no depth greater than 1 
fathoma Again, although a submarine ridge running across the h i p  I 
divides the Banda sea from that of Ceram, no suoh connecting ridge runs betw 
BUN and the Sula-Besi group, nor between Buru and Celebes, depths of 2200 1 

2674 fathoms being found on the two limes in question. Tbe Ceram acm is, hc 
ever, separated from the Molncca atrait by a submarine ridge. 

The Buuian Oeographical Sooiety.-The Russian O m p a p h i d  Soci 
held its annual meeting on February 7, and at  thii  meeting ~ d m i r a l  RykaM 
well known for his extensive meteorological work, was elected Vice-Pmident af 
W e t y ,  to occupy the vacancy left by the death of General Tillo. The follow 
medals were awarded :-The great Constantine gold medal went thin ye81 to 
seotion of ethnography, and was awarded to A. M. Pozdybff for his great w 
' Mongolia and the Mongols,* and his other works, ' The Monasteries of Mongc 
etc., devoted to the study of that country; the gold medal of Count Liitkc 
L. K. Artamonoff for his geodetic work in Caucaeia, Perah, and Abyssinia; 
gold medal of P. P. Semenoff to E. W. Bretachneidor for his extensive w 
written in English, 'History of European Botanical Dioveriea in Chia r*  
great gold medal of the Geographical Society, which had to be awarded thii 
in the eeotion of ethnography, was given to N. A. M a m a  for hi ' Collectio 
the Parables of Wordan ;' and finally, the gold medal of Preevialaky was a n  
to E. E. Anert for his work on the geology of Manchuria. Small gold medab 
awarded to R. N. SavBlieff for work in meteorology which he had done for 
Society ; to N. N. Lelyakin for nulnerous estronomical detarminatione and' a 
similar work ; and to V. N. Iochelmn for his paper on the nomad-stems in the  b 
dariea between the Indiihirka and the Kolyma. The silver medal of P. P. Semc 
was awarded to Madame M. A. Lyamina for her popularhation of the w o r h  ur 
plished by Russian travellers ; while eleven silver medals of the Society were g 
to A. K. Bulatovich, V. Th. Novitzky, P. G. Ignatieff, and K. P. Mordvin for I 

done in the section of mathematical and pbysical geography; and to V. G. Bog 
(the explorer of Yakutak), G. G. Iliinsky, P. Dvinovsky, G. Skurlatoff, G. Wiltxi 
and Madame E. E. Lineff for work done in connection with the section of et 
graphy. Five bronte medale were awarded by the physical geography =tic 
MM. Lukianoff and Seid Sivachi (in Bukhara), and to three students of the I 
Polytechnical School, MM. Kozlennikoff, Mslevansky, and Sav6Lieff. 

Hew Publiaat ion of the Paria Oeographiaal Society.-Following 
precedent of the Royal Geographical Society in 1879, the Paris G-pl 
Society has from the beginning of 1900 abandoned the dual system of publia 
which has for so long been the tradition of learned eocietiea I n  place of 
Comptes Rendus, or Proceedings, and the Bulletin, or Transeotions, fonnerly 1 
liehed, the Society now producea a handnome monthly journal, including 06 
papers read to the Society, notea and bibliography under the title "La Q ~ o p l  
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tin de la &mi616 de UBographie." The January number contained eighty and 
'ebruay number ninety-nix of the largest octavo pages, accompanied by m a p  
J a h .  The new publication is edited by Baron Hulot, the general secretary 
e Society, and M. Charles Rabot, editorial eocretay. We congratulate the 
ty on the handsome appearance of its new journal, and wish it all ruccella 

OBITUARY. 

The Xcrrquia of Lothian, KT. 
mxao HEXBY KEBB, ninth Marquis of Lothian, whom death occurred in 
wy, aftm an i l low of three months, had been a member of our h i e t y  shoe 

Lord L o t h i i  formerly held varioun appointments in the Diplomatic 
ce, the laat being in Vienna, where he was appointed llecond eeoretary in 1865. 
weeded to the title in 1870, and wan Secretary for Scotland in Lord 
bury's mond administration from 1887 to 1892. Lord Lothiin's tats for 
aphy was no doubt stimulated by hie service abroad, during whioh Pemia had 
included in him sphere of activity. He ha6 in recent yeam been Pr&ent of 
:opal Soottiah Geographical Society. 

Sir  William W i h n  Hnnter, K.C.S.I., C.I.E. 
re regret to record the death, in his sixtieth year, of Sir Williim W. Hunter, 
mil-known authority on Indian history and statistiw, which took place on 
m y  7, as the m l t  of an attack of infiuen~a. The eon of a Gleegow 
~footurer, Williim Hnntar wan educated in that city, graduating at the 
ereity st the age of twenty. After completing his studies a t  Paris and Bonn, 
ok a high plaae in the Indiin Civil Service oompetition in 1861, and warn 
nted to s post a t  Birbhum, in southern Bengal. Here he devoted much time 
e dndy of local tradition and history under British rule, publishing the 
:s in 1866, under the title of 'Annals of Burel Bengal.' By this work, and 
ond publbhed in 1872, on the provinw of Orisea, Hunter's literary qualifice- 
became generally recognized, and in 1869 he was entraeted by Lord Mayo 
the important task of snperintending the collection and pnblication of 

t i 14  accounta of all the Indian provinces, regarding the true state of which 
ignorance had prevailed, not only in England, but even among thoee in 

d t y  in India. This work occupied twelve years, during which Hunter 
led from end to end of the oountry, and thun gained a personal insight into 
uying characterirtice suoh as falls to the lot of few. The resulte were 
shed in over 100 volumes, the substance of which wan afterwards condenred 
warranged eo M to form the well-known 'Gazetteer of India,' originally 
1 in nine, but snbaequently enlarged to fourteen volumes. Incidentally, a 
I servioe was done in the publioation of the 'Gazetteer,' by the systematka- 
~f the orthography of Indian place-names, for whioh Hunter's method has 
generally accepted. After the conclueion of the work, during the progress 
iich he had held the post of Director-herd of Statistics, Hunter was for 
yeam a member of the Governor-General's council, but retired in 1887, 

og down near Oxford to a life of literary activity. Among the varied pro- 
ons of his pon, his 'Life of Brian Hodgaon ' (1896), and the opening volume 
great work on the 'History of British India,' published laat year, may be 
dly mentioned. The latter waa to have been the first of five volumes, in 
h the gent  maea of materials collected by Honter during his life in India 
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were to be drawn upon for a comprehensive account of the growth of Briti 
dominions in  that country. Sir William Hunter was mamed in 1863 to 
daughter of Thomae Murray of Edinburgh, who, with two sons, survivee him. 
W i l l i i  Hunter had been a Fellow of the Society einm 1872. 

Sir Henry William Oore-Booth, Bart; 
The death hse lately occurred of Sir Henry Gore-Booth, Deputy-lieutenant 4 

Justice of the Peace for the County of Sligo, who had been a Fellow of our Socil 
since 1879. Sir Henry, who succeeded his father as Baronet in 1876, wrs km 
to geographm for the crniee in the Arctic seae which he undertook in 1879, hir 
for the porpoee the Norwegian cutter Ib@orn, the v d  in which Payer I 

Weyprecht had made their preliminary voyage to the north in 1871. He I 

accompanied by Captain (now Admiral) A. H. Mnrkham, who rubeequen 
published an account of the craise, which he also described in a paper read be] 
our Society (Proceedings, N.S., vol. ii. pp. 1 et sq.). Although great m u l b  a 
not attained, the voyage war, uaaful as throwing light on the state of the ice at 
time in the aeae between Novaya Zemlya and Spitzbergen. Mr Henry (31 
lkx%h succumbed to an attack of iduenza a t  St. Moritz on January 1 3  leat. 

M. Henri Coadrean. 
The death hae been announced of M. Henri Coudreau, the well-known ex@ 

of French Guiana and neighbouring parts of Brazil, who euccumbed to s r 
attack of fever while engaged in an expedition on the Trombetoe, a n o d  
tributary of the Lower Amazon. 116. Coudreau's exploring activity had 1 
maintained with little intermission for nearly twenty years, and the res~ltr 
regards our knowledge of the interior of Quiana have been of much vdua 
1881 he obtained from the French Government a mimion for the examinatio 
the geography and resouroes of the French temt.org, the execution of wl 
oocupied him until 1885. The diatricta visited included that of the W b i  t 
in the northern part of the colony, the conteeted territory between the Oya 
and the Araguari, and the more remote region of the Rios Branco and Ne 
The reeulte of the journeys were published in 1886-7 under the title of' La Fn 
Equinoxiale,' a work which deals, in addition to the narrative of the j o m  
with a wide range of subjecte from the native Indian tribes to the hitory 
prospects of colonization, the latter being regarded by the author M bril 
Between 1887 and 1891 M. Coudregu continued his labourn in the mutl 
interior of French Quiana, exploring the coureea of the Maroni, Itaui, Oyal 
and other rivers, and determining the dtitudea of a number of poinh in 
Tumuc Humac range, the climate of which he found healthy and axhilarat 
I n  the upper basin of the Oyapok, which he found almoet uninhabited, he eurve 
a large area of preriollaly quite unexplored country, while he aleo croeeed to 
southern elopes of the Tumuc Humac range. He described thew journeys i 
work entitled, 'Chee nos Indiens' (1893), whiie their cartographid and ol 
reeulta were dealt with also in the Bulletin of the Paria hographical Society. 
1896 he turned his attention to Brazil, making a voyage up the Tocantins, an( 
the following year undertalring, on behalf of the Government of the State of P 
an emmination of the Xingu and its tributaries. In thie he encountered 
eiderable difficulties, both from the rapids and from the hostility of the nati 
I n  1898 he made an important journey between the Tocantine and Xingu, 
reeults of which were recorded in a work published last year, including a lu 



nap in fifteen sheets. The moet important rectification introduced wm that 
course of the Anapu, the principal stream of the region south of Marajo 
till then practically a terra incognita. Of M. Coudreau'a last dieaetrous 

y little ia yet known. 

CORRESPONDENCE. 
The Bsgiom of the Okovango. 

eadwatere of the Okovango and Kw.ndo or Chobe rivers drain a oonntry of 
ills. These snd-hill8 r a t  0n.m extensive bed of clay ; the river-channals 
cut through thin clay bed long ago, eo that the outcrop of-clay ia on the hill- 
od often above the path. Towards the end of the rainy saeson the watar 

ont all along these clay-seams and runs down to the rivers ; and as the dry 
advancea thb trickle increaeee to quite a flow in some places. As an 

r y  untrained o k e r ,  the theory hss euggeeted iteelf to me that the weight 
I heaped-up sand hae csuaed depreesions in the clay bed, corresponding in a 
way to the height of the heap of nand drifted by the w i d  on top (for the 
kills mn roughly north and aouth, and their gradual elopes dl face to the 
rhich ia the d i t i o n  of the prevailing winds in that part of Africa), thus: 

be so, then it  is  eaey to see how, when the depreesions in the clay fill up, 
rter wil l  overflow, and finally be drained off by innumerable eyphons into the 
4s. The rmaller riven and stream all flow rapid and clear ae crystal. 

FEED. 8. ABNOT. 
Belmont Drive, Livetpml, Febrnsr~ 1,1900. 

Lake Rukwa 
st Lieut. Glanning (Geographical J o u d ,  vol. xv. p. 179) ehould make the 
of the open water of Lake Rukwa to be over 50 miles-more than double 
: found i G i e  interesting, becauae he was there in June, two months earlier 
year  than I was, and the length of 50 miles ia just midway between the 
[ migned  to the lake in the wet and dry seasons-80 milea a t  the end of 
t season, my, in Msrch, and 25 miles in the month of August, when I was 
-and is, therefore, in substantial agreement with my observations. That he 
h a v e  thought, however, that the lake does not considerably incresse its 
ione in the rainy season, is probably due to the fact that the water was high 
he wan there, and that hie expedition panned from Muambunyu's (Mwini 
Pa) round the east and south of the lake, where it  alters least to Kmonso's 
Baiei. On the portion between Chiubi and Chipindi on this route, it can 
alter at  all anlees the water f a  very low, for the sides are here often pre- 
a. On  the aouth, where he supposes the lake to have retreated a mile within 
t ten yearn, is the plain which I considered to be covered with water in the 
eruron. I t  ia more than probable that this plain is not covered every rainy 
and that the full length of 80 miles is not aU open water every year, but 

B lnlrs considerably alters its dimensions is evident from the fact that it  WM 
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bapr rhan h Oerman expedition WM them l u t  year th.n when I 
h m, lCd rbde of the increue must be on the portion which I 

- a to t b ~  nath-wmt. Beyond this swamp i s  the bare put, wh 
bha,fh@ * rlnr &hq and which in June WII probably alredy dried r 
I )# rh rn Ia l#d i t inAugue t .  

A8 tbr Gkrmm l h e m n e n t  lure now taken in  hand more .cowate mm 
tbG @ d Lhr we, pobably any p u l a t i o n r  u to the c h p  in mln~ 

- hJE. M Pbrq br there changes will certainly be very cuefully nob 
b d o n h g w  hrorm, and then I think it will be found that, at least d 

i f  d dl ndv -8, the full extent of 80 miles will be c a v e d  by 1 

rlirb, in tlu m a ,  dl1 cantract to only 26 miler, ur it had done when 

m.8FMOS OF TEE ROYAL GEOaBAPHICAL SOCIETl 
SESSION 1899-1 900. 

lbrd &&ury X ' ,  J a n w y  22, 1900.--Colonel Sir T. H. HOI 
kt-, COJ.~., c.B., Vice-President, in t he  Chair. 

E m ~ . - A l e m n d r  Almndcr ; Hubert E. M. Barkc ; Cirphin Co t~ ~ m n ' s  (a. wd B~nry  Regt.) ; captoin 8. J. B ~ G ,  R.E. ; Dr. f i y  
drolR;Bpril Yiinau; E. S. Pmton, M.A., C.E., A.M. I&. C.E.; 
ZWdb W- ; Wm. Scody Routledge, M.A. Oton. ; Bod- II; 
J@ waionu. 

T b s P a p w d ~ ~  
An Expaditl~ to the Summit of Mount Kenya, British Erst Africa." I 

J. ~~, rr .  

PifU Minariy Meeting, February 5, 1900.-Qenenl Sir CBARLB 
WIWN, RE., ~ o . B . ,  K.c.Y.Q., Vim-President, in the Chair. 

Emom&--Janrsr F. J. Archibold ; William Boyd ; f i n k  R. Cano ; d 
Big98 &no ; William Morris Collar, B.A. (Cirmba.).; Albert CraiMeim ; Wi 
Chrirticln DaW, M.D. ; Gilbert Davidron ; f i n &  &tp Did&n ; Md 
* o n  ; Pmg Noman Purber ; Robert N o d  Qmunwood; C. B. Ham 
Ohram H q ;  A l d e r  How&; Captuin William F r W k  O'Co 
R.A.; George S o n h n ;  Jam8 White. 

The P a p  4 wm :- 
La A Fragment of tho Geography of England : South-West SWWX.~ B 

H. R. Yi. 

OEOQBAPHICAL LITERATURE OF THE MONTE. 
A d d W  Lo & tibrarj. 

Ttu following nbbrerintbm of nounr and the adjeotivw derived from tha 
employed to indiclrte the sonroe of articles from other publiostio~. Qeogm =e.a are in e ~ h  ciue written in full :- 



m t d  Italy. W e k e r .  
Italy. Handbook for Travellers. By K. Baedeker. Second Pert  : Central Italy 
and Borne, Thirteenth R e v i d  Edition. Leipic : Karl Baedeker ; London : 
Dnlau & (3.. 1900. Size 6f x 4). p. lxxvi. and 454. M a p ,  Plans, ata. Prlos 
7 r 90 pj. Prsmtad M-L h k u  & CO. 

n n e e V a n 3 l ~ a .  B.8.B. Mar& S8 (1899) : 31-51.161-176. B a n h e .  
Ln ghgnaphle du MontVentonx. Par M. Eug. Bar&me. 

~mmny. Bahwahoh. 
Trade of Germany for the year 1898. Foreign OfBoe, Annnal No. 2M4, 1899. 
Size 10 x 6, pp. 44. Price 2fd. 

m y - h r u i c  b b e r .  
Dol Bieu Eine pgmphhh-volhdrtrohaftliohe Btndie. Von Dr. Chrirtian 
Qrnber.-Forschnngen zur dentachen Landes- nnd Volkskunde . . . herausge- 
gaben von Dr. A. liimhhoff. Zwiilfter Band. Heft 3. Stuttgsrt: J. Engelhorn 
1899. Size 9f x 64, pp. 187-292. M a p  and Dfagrarnr. 
A geogaphioal monograph of the small agricultural district known ss the Bies, 

?tween the Bwebiin and Franconian Jum, bordering on Wiirttemberg. 
mun~-H.mburg. M.I.0. Ber. Hamburg 16 (1809) : 131-188. Bwhhobter. 
Die Elbe und der Hafen von Hamburg. Von X. Bucbheistar. W U  Plan. 
Aha a rcparate copy prmnted by the Hamburg Qcographfcal Society. 
Thin memoir deals with the Elbe aa a river, but main1 with the lower Elbe, its 

Dprovement and lighting, the formation and growth of the garboors of Hamburg and 
axhaven, and the trade of there ports. 
m y - P w i r  B e d  
Trade of Stettin and District for the year 1898. Foreign Office, Annual No. 2345, 
1899. Size 10 x 6, pp. 50. Price 3d. 

k a W e m y ,  Adembe, Akadede. 
Abh = Abbdlungen.  
Am = A n d ,  Anna1e.a. Annalen. 
B. = Bulletin, Bollettino, Boletim. 
Caa = Cornmeroe. 
U. Bd = Oompter Bend-. 
Erdk. r Erdkmde. 
3. Geogmphy, hographie, Qagd& 
3m. = ~ l l e o h . f t .  
L = Iortituta, Lnrtitution. 
r = heatigr 
1. = Journal.: 
L e t  = kauerlioh and Mnigliah. 
f. r M.itteilungen. 

Hag. rn w n e .  
Mem. e Memo~m, Mkmokea 
Met. = Meteorological. 
P. = Proceeding& 
RERO al. 
~ e v .  E &vier. ~ e m e .  
8. = 80oiety. Sooidte, B e b b  
S i k h  = Silxangrberloht. 
T. E Trureeotiom. 
V. 3 Verein. 
Verh. = Verhandlungen. 
W. = Winsensohaft, and c o m p o d  
Z. = Zeitsohrift. 
GP. r - 

Op amount of the ambiguity of the words octarro, rto, eta., the size of boob in 
he lut belm h denoted by the length and b d t h  of c c o v e r  in inohea to the near& 
~d-inoh. The rim of the Journal h 10 x 61. 
A u l r r t i o n ~ t t h s r o r b l p t h b I l t t v i l l b . o H e r d ~ ~ i n t h r ~ J ~ ~  

IIIBOPE. 
~PlMCBoheroi.. Sikb. A. W. W h  1&7, Abth. 1 (1898) : 669-698. lbtt. 
Atittbeilnnge~~ der Erdbeben-Cornmiasion der Kriwrlichen Akademie der Wiesen- 
schaften in Wien. VII. Verbalten der Karlsbeder Themen wahrend dea vo 1Sn- 
dih-reatbiihmisohen Erdbelmna im October-November 1897. Von Josef g e t t .  
With Map, Diagmmr, and Phlss. 

SiM. A. W. W h  107, Abth. 1 (1898) : 1179-1207. Woldiish. 
Mittheilnngen der Erdbeben-Commission der Kairerlioben Alrsdemie der Wissen- 
mhaften in Wien. LX. Berioht iiber die nnterirdiwhe Detonation von Melnik in 
Ehmen vom 8 April 1898. Von J. N. Woldilch. WitA M a p  

us t rh -Bohd .  W. A.W. W h  107, Abth. 1 (1898): 789-959. Beoke. 
l i t theilnnpn der Erdbeben-Cbmmisnion der Kaimrlicben hlrademie der W h n -  
schaften in Wien. VIII. Bericht iiber dm Clraslitmr Erdbeben, 24 Ootober bis 25 
November 1897. Von F. Becka With M a p .  

elgi~m. M a .  Cour. A.R. Bclglyw 48.2 (1898) : 1-156. Xnrth. 
La f ront ih  lingaistiqne en Belgiqne et  dens le n o d  de la France. Par GI.  
Knrth. 



Breece-brahasology. xomni 
Panagiotoi Al. Komninoi. Lakonika Chmnon pmlmtorikon te kai istolikon. Ohon 
gmphia Lakonikee kai topographis Spartee ietorike. Athenais : Typographeic 
"Paliggenmh.," 1898. 8 i e  9) x 61, pp. 368. P1.ucntsd bg the Autlbr. 

E0lhd-8prhg& Verb. K.d. We& Anubrdom (2 de Sea.) 6 (1899) : 1-40. L 
Mededeelingen omtrent de geolo 'e van Nederland, verzarneld door de commir 
voor het ~ l o g b c h  undermek. s o .  26. Onxe bmkke, ijmhondende en dk 
liwhe Bodemwateren. Door Dr. J. Lori& With Phta 
On the ealine wnter of eome rpringm and w e b  in Holland, with a disoumion o 

origin. 
E m - C u p . t h L n e .  C. Rd. 188 (1899) : 978-980. Xuta 

Snr l'hietoire de la vallb dn Jin (Karpah mdriridionsles). Note de M. E. ( 

Martonne. 
The valley of the J ia  ie peonliar in being a trsnsverse valley cutting thronl 

whole chain of monntaine. 
Italy-Alps B.S.G. Itdiana 18 (1899) : 572-585. DI 

B a h  per fsglia sui Nonti Lepini, not. del prof. William M. Davis, tradotte d 
d o  dott. Fr. M. Peeaniei With Map and IUwtraticnu. 

IWy-Lipd Lhb. Abh. A. W. Miinchen 80 (1899) : 1-274. Ber( 
Die "mlisohen Inaeln (Stromboli, Panaria. Salina, Lipri.  Vnlcano, Filiondi ur 
Aliondi) geologisch bewhrieben. Von Alfred Bergeat. With M a p  and Plda. 
A etudy of volcanio geology, illnstrated b ooloured geologiosl m a p  of the id 

mentioned above, by nnmerons &etches and giagrams, and a-mpsnied by exham 
bibliographies 
W ~ - - O g p r u &  J.B.Z. Britwh h c h w  7 (1899) : 21-35. Yr 

Ercavatiow in Cypru~, 1896. By Dr. A. S. Murray. With IUwtdhns.  
On the amhmologiosl m l t s  of the excavations at  Salnmis. 

~ o ~ ~ - E u ~ I u L ~ o ?  WW. &dog. Mag. 6 (1899) : 533-540. lono] 
Notee on nome Hardanger Lakes. By H. W. Monckton. WiLh lllrutratiom. 

Bumh nil 
Trade of Bnseia for the Year 1R98. Foreign OfBce, Annual No. 2343,1899. 8 
10 x 6, pp. 90. Ptios 5d 

B d .  Woodh 
Trade of Biga and District for the Year 1898. Foreign OBoe, Annual No. 2 3  
1899. Size 10 x 6, pp. 26. Prlos 2d. 

kmthern Europe. C. Bd. 188 (1899) : 734-737. Ham 
Snr l'dtat actuel den volcane de 1'Europe mdridionale. Note de 116. Matten& 

(Inedm-Timber Indrutry. LMdr 
Frin Svennka Bamkopr. F6rklaringar och Bilder till Sfigverb mh Trilvaru, 
rtforeningens utstiillning i Stockholm. 1897, utgifna af Axel N. L n n W  

tookholm, 1897. Size 9 x 64, pp. 52. Illwtrationa. Pramtad by the 
UniverriWs-Biblioteket, Upmula. 
A richly illnstrated aooount of the pine-forests of Sweden and the trade in prep 

and manufacturing timber in that ooontry. There are ninety-two pages of exa 
illwtratiow. 
Tnrkq.  Verh. Qer. Erdk. Bmlin 96 (1899) : 305-319. OO& 

Beisen im Vilajet Kmvo. Von Dr. Karl Oestreich. 
United Xingdom-Ireland. P.R. I&h A. 6 (1899) : 433440. K n o w h  and a 

Investigation of the Prehistoric Settlements near Roundstone. Connemara Bep 
of the Committee, coneinting of Meaara W. J. Knowlee, W. H. Pateraon, B. 
Praeger, and F. J. Bigger. With Illurtrations. 

United Kingdom-Yineralr. FI 
Mines and Quarries: General Beport nnd Statistics for 1898. Part iii.-Outl 
General Beport and Statistics relating to the Output and Value of the Mine, 
raised in the United Kingdom, the Amount and Value of the Metals p d w  
and the Exports and Imports of 3Iinerals. Edited by 0. Lo Neve Foster, n 
London: Eyre & Spottiswoode, 1899. Size 13 x 84, pp. 117-266. mgn Prioe la. 5d. Premtcd by Lhe Horns Ofice. 



MIA. 
Bent. 

hern Arabia. By Theodore Bent and Mrs. Theodore Bent. London : Smith, 
r & Co, 1900. Size 9 x 6. pp. x. and 456. Portrait, Mapa, a d  IIIwtratiOnr 
e I&. Pruenbd by iha Publiderr 
s reoounte the v a r i o ~  journeys made by the late Mr. Tbeodore Bent and by 
ent in Southern Arabia, and in ~ooompsnied by detailed map, photographe, m d  
31 insoriptiins. 
LicBioe OPltum. Raw. G a i e n t w  la (1900) : 109-114. holare. 
n l t m  dn ris an Cunbodge. Par M. AdhBmard Leolbre. 
eta. J. fin- 8. (Bo*rny) 38 0899): 457438. Forbes and Benuby. 
Enumeration of all the Plante known from China Proper, Formosa, Hainen, 
B, the Lnchn Archipelago. and the Island of Hon kong, together with their 
ibdion and Synonymy. By F. B. Forbes and W. %. Hemsley. 
- h t r  Cholnoky. 
eked60 a Bhinai alf6ldon. Cholnolcy Jena-t5l. (Kiiliinlenyomat a Magyar 
~iik- 6 *pfteee-~gylet gijzlijoye 1899, dvi v. liisetebL) Size 12) x 94, 
4. Map and IllwhtLnn. PrsMnisd Zy tha duUor. 
Chineae river-boats, with many illnetratious of the vwaelr and their equipment. 
-Bridges. Ch01~10ky. 
hinaiak hiddpit6dril. Cholnolcy Jenii-t61. (Kiiliinlenyomat a Magyar BIdmiik- 
piffiz-Egylet K2iEliinydnek 1899, 6vfolyam4b61.) Size 124 x 94, pp. 12 
Irationr. Pr614oted by the d&. 
Chinese bridgeq with numerous illnstratiom of different types of bridges in 

-H~ng~li . .  Bow. 
wreste von Bhinmroa np. ans der ktlichen Mongolei. Von W e m .  Ed. 
B. Mit Anmerkungen von W. Obmtachew. (Beparat-Abdmck an8 den 
andlnugen der Kaiserlioben Busrimhen Yieralogieohen Geeelleahaft m 
'etersburg. Zweite Serie. Bend uxvi. No. 2.) St. Petemburg : C. Birkenfeld . sire 94 x 64, pp. [lo]. nlurtrdionr. ~rsr snbd  M. w. ~ b .  
- w a  ClennaL 
le of Wnhn for the yecu 1898. Foreign Woe, Annual No. 2340,1899. Size 
6, pp. 16. Prios ld. 
linr B.8.a. Par" 80 (1899) : 330-343. Barth66.  
mys den Moia Par le Comb de Barthdlemy. With Map. 

T. Ariotw 8. Japan Bg (1898): 1-114.163-218. Bisrs. 
ory of the English Faatory at  Hirado (1613-1622). With an Introdnotory 
~ t e r  on the Origin of English Enterprise in the Far East. By Dr. Ludwig 
8. 

o-Amboinr. Verb&. 
erh. Ed. Wetenr. drnatardaa 6, 2 Sea (1899) : 1-26. -9 

* de Qeologie van Amboa Door B. D. BL Verbeek. W i a  Pbb. 
kohip&gc+Bdtirb North Borneo. Oook 
le of British North Borneo for the Year 1898. Foreign O&x, Annual No. 
,1899. size l o  x G pp. 20. ~ r i o s  i4a 
Pdnmlr Bt. John 
Ma By B. F. St. Andrew St. John. (From the P d i n g r  of the Oriental 
moa at Paris.) Size 11 x 7. DD. r181. Prsumlsd k the Author. 
&tical study of the position bi Ta-~lrOla, a place mehoned in the Milin& ~ a ~ t m ,  
has been looalired an on tbe went ooat  of the Malay peninenla. - - 
-xbtolbd. Botr. 
,iL Ovenioht van in de Nederlandsche Taal uitgegeven werken, pvolgd 
een Opgave van de voomaamste Buitenlandsche Schrijvera Door A. Hotz. 

.en: E. J. Brill. 1897. Bire 10 x 6f, pp. 48. Presented by the Author. 
in givea det& as to works in t h s   oh langnnge d&liog with Penria, and 
I- to booh on Persia in other langnages. 
-Lake Urmi Otlnthsr. 
&bution8 to the Qeopphy of Lake Urmi and its Neighborhood. By B. T. 
ther, =A. (From the Geographical Journal for November, 1899.) Size 
61, pp. 20. Map and IUudrdions. 



Z'0rd.n Wt 
!Grade of Pmian Gulf for the Year 1898. Foreign Mae, Annnal No. 2346.1 
Size 10 x 64, pp. 46. Pdee  2)d 

Buadn-Mberi.. B.A. Imp. Sci. &.-Pdterrbourg 10 (1899) : 269418. b 
S@imens des matdrianx pour l'dtnde de la leume dm Tohonktohen et dn 1 
lore, recneillk dans le district de Kolymk. Par V. Bogoraz. [In k h . 1  

Bwdm Central Arb. Oater. Monab. OriSRt. 88 (1899) : 85-88. 
Das Eisenbahnweeen in Centralasion und mine Bedentong. 
On the importance of the B o d a n  railway8 in opening np Central Ah.  

Ti.n Ilhn. 2. QM. Erdk. Berlin 84 (1899) : 142,198-271. Frieda 
Morphologie dm Tih-Sohnn. Von Dr. Max Friederichsen. With Map. 
A h  a adporab prided by tho ddhor. 

Tlbet. B.8.O. &mtw 88 (1899) : 122-141. Tnr 
Voywe et arentnres de &I. et Mm" Bijnhart, m ~ e o i n ~ m i s s i o n n a i r e q d ~  le TI 
oriental. Par M. Franqois Tnrrettini. 

Turkey. Deutaahs K o l o n ~ ~ i t u n g  16 (1899): 514. 
Die dentnohe Bagdadbahn. Von Dr. W. Wyneken. With Map. 

W! 

Showing the mute of the h i e  Minor and Bagdad linen, for which the C 
Bailway Company has obtnined a concession from the Sultan. 
*key-Arm&. M.G. Qca. Hamburg 16 (1899) : 1-23.189-221. Wok Ld 

Beieebriefe von der Armeninchen Expedition. Von Dr. W. Belck and Dr. ( 
Lehmann. 

l'nrkey-Palesdm and flyria. B.S.Q. Pa& 80 (1899) : 844-364. Z'P 
La m6t6omlogie de la Paledine et de la Syrie. Par le B. P. Znmoffem, BJ. 

W d r n  U ~ ~ I U .  T. Adztia 8. Japan 5% (1898): v.-xxvii. 
Through Upper Burma and Wentern China. By John Foster Fnreer. 

m c A .  
Ab- Petermanna M. 4A (1899) : 243-244. . 

Der Bergrlloken Kaiser Nikolane 11. With Map. 
See vol. xiv. p. 663. 

A&loa-Anthropolo#y. h 
Abh. K. hpoldZn.-Cordin. Dm&&. A. N a t u r f e  74 (1899) : 1-278. 

Die W e n  and Geheimbfinde Afrikar. Von L. Frobeninn. With lRurtmtia 
Akh-Languages. Abh. Dwtsch. MorgaJand. Q a .  11 (1899) : 1-245. 1 

Qrundrim einer Lautlehre der Bantnspraohen nebst Anleitung znr Aufoahmc 
Bantuepreohen. Anhang, Veneicbnie von Banluwortstimmen. Von Cul IY 
hof. With Map. 
On the phonetic character of the Bantu epeeoh, with n lint of Bmtn rook 

An= G. 0 (1900) : 4335. I 
=ll& de lpAu*s. Par H. Bnuon. With Map a d  IlZudratiorv. 
Wtirh  Central Afrioa. C 

A White Woman in Central Africa. By Helen Caddiok. London: T. F; 
Unwin, 1900. Size 8 x 54, pp. viii. and 242. I U d d i o n r  Prim 6s. Prcr 
by the Publidher. 
A m r d  of a lady's experiences during a journey from Cliinde at  the m m l  

2ambee.i to Lake Tangauyika and back, with observations on native life in 
Central Africa. 
Britich Centnl Afrioa-Liringrtoni. Hidon. 

The Livingstonia Mbpion of the Free Ohuroh of Bootland (Britieb Central M 
Report for 1898-99. Size 84 x 54, pp. iv. and 71. Map and IUwtrdbnr 

Britirh Bonth Afrioa. 
The British Sonth Afrioa Company. Directors' Beport and Aaoounts, 189: 
17.1 Size 104 x 84, pp. 44. Mapr Preaanted by the BritOh South A. 
f3nipony. 

Oongo Btate. Mouvement Q. 16 (1899) : 625-636. 
Compagnie dn Congo pour le Commerce et 1'Indmtrie. .Aesernblb gdn~ 
ordinaire dn 18 ddcembre 1899. With Map. 
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tab. B.S.G. Rocnbnd SO (1899) : 65-74. m. 
population oongolaba : Lea Mangbettn. Moeurs et Contnmw. La Belgiquo 
Congo. LBavenir du Congo. Par Viotor U r y .  
k h .  MmwlMnt a. 16 (1899) : 498-405. - 
&re Omo et le I.c Rodolphe. 
%. w o r d .  
ney up Lhe J u k  By Dr. W. J. W o r d . ]  1899. S i i  13) x 84, pp. 8. 
l J d d b y ~ F O Z C i O ( l 0 ~ .  
3 journey in d e ~ r i b e d  in the Jmnwl for Deaember. 1899, vol. xiv. p. 637. 

Sn661te. 
ctim den Quiden-Joonne. bgypte. [In three Parta.] Parb: Hwhette et 
900 [l899]. Bi 6) x 44, pp. lii, 880, and 24. M a p  &nu, and IUurtra- 
, Ptias 20 Jr. 
1 guidebook in convmiently bound in three thin volomee. 
4ivr Z. Gsr. Erdk. 2krlin 84 (1899) : 271-280. OrUnsn. 
abt fiber meine Be& naoh Siwah. Von Leutnant Breiherr von Qriinan. 
m B u d a n  M w d  G. 16 (1899): 565-566. ,- 
h h r - e l - Q d  WW Map. 
ra 8 d m  B.8B.B. ~ ' A ~ O I T I  1 (1899) : 149-223. Oollie 
kaertian du Haut-Nile et  le point de m e  Belge. Par M. V. Collin. Wifh Map. 
the relation of the Congo State to the upper Nile. 
Endre BB. G. Pa& 90 (1899) : 804407. 
dam Bonnel de Mdzi&rea Par Camille any.  
or of the commercial expedition from the Ubangi towardr Bahr-el-Qhaml, and 
s g  uf4 Lake Chad in order to explore the hitherto untraversed p r b  of the 
I 8nd.n. 
I Wwt A f k h  BJ.Q. Pa& SO (1899) : 278-284. ch.noin0. 
don Vodet-Ghanoine. Par M. le Capitahe Chanoine. 
L Llmrlyn. 
~bia. Annual Beport for 1898. Colonial Reporb-Anaual, No. 264. 1899. 
9) x 6, pp. 16. P* ld. 
n Zut ~ ~ a r a  ch.nrl. 

Tow du Ion& 6 (1899) : 885,897,409,421,433. 
mge an Kilima Ndjam Par Y. Joreph C h d .  Witn Map a d  llludratiow. 
n Xut A f r h .  P e i m n a w  M. 46 (1899) : 2tU-248. Imghnr. 
.. Lecha toin' Beinen auf der UBpa-Hochfllohe and im Riws-Graben. Mit 
u h g  Leflicher ~ i t t e i l n n ~ e n  den P. Bigier. Von Paul Lengham. With Map. 
s lath-Wwt Afrioa. lhmbche K d m ~ t u n g  18 (1899): 512513. - 
tverbimdnngen in Dentsah-SiIdweetaeiLn W U  Map. 
e d r a y  from Swdropmund in in nne np to Jaokabwater, and the oonetmctlon 
mdhoek ie proceeding. 
s W u t  Atria-Togo. Pr.ngoir. 

h d d ~  Kdoniakaitung 16 (1899) : 464,474475. 
wirbahaftliohe Lage im Togogebiet. Von Major A. D. C. von Franpoia. 

h Map. 
le map rhom the dirieion of the nenlral zone in West lUrica, ae desired by 
my and M expeoted by Great Britain. 
k a t .  Bmith. 
d Corst, Annual Report for 1898. Colonial Bepotta, Annual No. 271, 1899. 
3 9f x 6, pp. 86. Ytias 2fd 
 is report lays rtrenn on the value of the reeonroe4 of the colony, aud urger the 
bnoe of a d a y  ryntem, the beginnings of wl~ioh now exint. 

B.S.G. Paris 80 (1899) : 219-278. Cloxel. 
Cate d'Ivoire, notioe hbtoriqae. Par M. F. J. Clozel. 
mn. G l o b  76 (1899) : 284-289,303409. Butter. 
itische and h i a l e  Verhiltninne bei den Qraelandntiimmen Nordgsmerunn. Von 
Uptmann Hntter. With Illwtrdbns. 
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rsu* and Boarignw. 
alrnritine and Bodrigsee. Reports for 1898. Colouial Reporte, Annual 
27'3, 1899. S h  x 6, pp. 52. Diugran. Prim Qd. 

Xatal-Mining Induntry. 
1:rport on the Minin Induetry of Natal for tbe year 1898. By C. J. G 
PI. ~ r m u i h b r g  : P.&ria ti Bow, 1899. Elhe 18 x S& pp. 48. D b p a m  
.Grlimnr. Prarsnbd by Mr. 0. J. Omy, Cornmbioncr of twr, Natal. 

Nipria. 
1:eport on a Becrniting Expedition nuder Lieutenanb H. Bryan and E. B. I 
ntlrhten. C1899.1 Size 13 x 84, p p  12 

St. Helena. Ute 
St. Helena rt for 1898. Colonial Beporb, Annual No. 265, 1899. 
1(1 x 6, pp. 18"PPrios l id.  

Boaotm &dog. Mag. 6 (1899) : 529-553. L 
'I'he Geology of hootra and Abd-el-Knri. By J. W. Gregory, D.W. With iX4 
.llilp. 
'1 Ilia memoir in baaed in part on the geologioel mlleotioua made by Dr. H. 0. 

and Mr. Ogilvie Qrant. 
TrrmsvemL 

Furtlier Colleopondence relating to the Politiaal Affnh of the &uth Ah 
Itepnblio. London : E p  & Spottirwoode, 1899. Siie 13) x 8), pp. viii. an( 
1 'rim 8d. 
Thin mnbino the o5oial dwptohea from September 8 down to the date 

declnration of war on October 3, 1899. 
Uganda-Wwsy. Deutwha KobnMbht4 10 (1899) : 632-635,664-610. 

Vplnda-Eieenbahu. Wifh Map and Pro@. 
West Mm-Bo(mduiea. Dautsche Kdonialteitung 16 (1899) : 446-448. V 

Doe Semoe-Abkommen nnd die Anftdnng der nentmlen Zone im Togo-Hi 
1n11d. Von Koneul 0. Yoheen. With Map. 

Wert Ma-&do.  D d e  K d o n i ~ t u n g  16 (1809) : 465-466. 7 
Chudo. Von Konml E m t  Vohsen. With Map. 
Tlte map ahown the route of Dr. Qrnner from Ilo on the Niger to Qando. 

HOB= AHEBIOA. 
blanks-Euriraan Bxpeditba N a l M  G. Mag. 10 (1889) : 507-512. 431 

Tllo Herriman Alaaka Expedition. By Henry Oannett. With M a p .  
Canada. Ikc 

The Dominion of Canada with Newfoundland and an exomion to dlaalu. HI 
t m k  for travellern. By Karl Bsodeker. With 10 maps and 7 plnna 804 
re, ~ecd edition. Leipsio: Karl Baedeker ; London : Dnlau & Co.. 1900. I 
t:f x 44, pp. 1x5. and 268. P& 5 nz. Prslsnted by X M ~  Dulau & Co. 

Cannda. Ha 
::Wo Milea aomu Canada. By J. W. 0. Heldane. London: Simpkin & 

10. Size 74 x 5, pp. xxiv. and 344. Map and IUualrdfona P r d e d  by 
-4 11 I Iror. 
The aim of the author waa to write what he hoped b be "one of the liv 

hrer71est, moat enthueieetio, and m a t  attractively inetrootive volumee on C d  
nrLlt+ n." 

f exioo. Bbz 
I'c-led Dietriot of Herim. Foreign 01808, Miseellaneonr, No. 517, 1899. 
:I+ x 9, pp. 36. Prim 24d. 

Xeriao. Bier 
l'rqde of Maxim for the Year 1898. Foreign Oflloe, Anuual No. 2536,1899. 1 
:r l x 6, pp. 42. Price 24d. 

In the beginnin of tbe oentury there were more than a score of Britiab coma 
A ~ I I I *  I U  the city of%exim, but now there is not ooe,although mveral honseeare 
u ~ n t r d  hy agenta Hinto are given how to prevent the steady loas of British trsdt 
t h r l  rr publio. 
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mdl.nd. J.B. V n W  &tcMs L 4S (1899) : 1177-1201. D u h r o o d  
French in Newfoundland By Major-General B. L. Daahwood. 
Stater -bl.&a. Klotr 

m on G h i m  of Sonth-Eastern Alarka and adjoining Territory. By Otto J. 
r. (From the Bmpaphtcd Jownd for November, 1899.) Size 10 x 64, pp. 
Map and IUdraLimr.  
Rater-Bebrulu. & i e w  10 (1899) : 768-770. Bsraq. 
the T r e a  Advancing or Betreating upon the Nebraska Plainr? By Prof. 
,lea E Beseep. 
BtaW-Bew Orlscmr Blaak. 
le of ,Yew Orleans, 8th January, 1815. By Captain Oharler Sla& London : 
. Size 44 x 3, pp. 16. Presented by the Author. 
8tatsr-Bew Y o r t  B. dmericon Q.8.81 (1899) : 315-343. Tur. 
lied Geogra hy of New York State. By Ralph S. Tarr. Part viii. Niagara 
i Mapa and f;~urlrationr. 
L etatan-8.n hnoireo. Piokmgiu. 
le of 6en Francisco and District for the Year 1898. Foreign Oilice, Annual 
2349,1899. Sixe 10 x 6, pp. 38. Prim 24d. 
3 oonml repea& the unual caution that British subjecta d i n g  to nettle should 
fmm pornhasing land or embarking in  fruit farming on their own acoount until 

sve had one or two yearas experience of the country. 

8t.tm-Weather. drnrriaon J. T.. 8 (1899) : 319-338. Fauig. 
% of Maroh Weather in the United Stat-. By 0. L. Fsssig. With Diclgramr. 

CZHTBAL BOOTH AXEBIOA. 

,inr-Toba hngmga. &o. Miudo La Phtu 9 (1899) : 253352. I.iona4wvdo. 
~bnlruio Toba-C&ellano-Inglw. fnndado en el vocabnlario y art8 del Padre 
linwne, con eqnivalenciaa del indio Lopez, en 1888, arreglsdo por Samuel 
done-Qneredq X.A. 

,ooabulwy of the Tobe language, with equivalents in Spanirh and Englieh. 

;ins Bepublie. - 
tin Demogniflco Argentina. Pnbliaacidn de la oflcinia Demogr6flaa Naoional 
d r i o  del Interior, AiSo L Agojto de 1899. Ndmero I. Baenoa Airen, 1899. 
144 x 104, pp. 40. Hap and Diagram. 
he Bspablia. Bee. Mwu,  La Plata 9 (1899) : 141-196. Both 
numimiento de la Region Andins de la Bepdblica Argentina Apnntes sobre la 
~g ia  y la paleontologia de lor, Temtorim del RioNegro y Nenquen (Diciembre 
I95 4 Junio de 1896). Por Bantiago Roth. With Map and Plotcr. 
u. Uhurobill. 
.mas. Report for 1898. Colonial Reporb, Anunal No. 277, 1899. Size 
6, pp. 52. Prim 3d. 

-- 
era of Commercial Intelligence relating to Brazil. Foreign 0508, Miscel- 
8% No. 510. 1899. Size 10 x 6, pp. 20. Price l id .  

Bhind. 
Spinning and Weaving Induntries in Brnzil. Foreign Office, Miecellaneous, 

1 1 1 ,  1899. Siza 94 x 6, pp. 8. Pda id. 
&re were nine faotories for the manufactore of cotton in Brazil in 1865, thirty in 
Ity-onein 1885, and no lean than 134 in 1895. In 1899 there were279,E(i6spindles 
10 looms a t  work in the city and stabe of Rio de Janciro. The quality of the 
an fibre makea it poeeible to produce the finest yarm in the country. 

Lamberg. 
ilien, Land nnd Lente in ethischer, politiecher nnd volk~wirtoohaftlicher 
sl~nng nnd Entwicklung. Erlebnisae, Studicn und Erfabrungen wiihrend 
zwanzigjlhrigen Anfenthaltes von nloritz Lamberg. Leipzig: H. Zieger, 

, Size l l f  x 74, pp. vii i  and 360. Map and llluutralionr. 
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Deufrohe Rundrchau Q. 94 (I 899) : 105-1 10. Wntmr. 
Die Diamantenproduotiou in Bmilien. Von Ohr. N~.uaer-hport. 

Britiah Q n h a  a d  Yenmuel. Bound-. - 
Venezuela. No. 7 (1899). Boundary between the Colony of Brithh Q u h  
the United Statea of Venernela Award of the Tribunal ofhbitnrtion cone6 
nuder Ariiole I. of the Treaty of Arbitration eigned at  Washington on thl 
February, 1897, between Great Britain and the United S t a b  of Vena 
London: Eyre & Spottiswoode, 1899. Size 134 x 8), p p  9. Prim ld 

Britirh Handorrr. 
British Hondorra Beport for 1898. Colonial Reporta, Annual No. WE, 
Size 9) x 6, pp. 32. Price 2d. 

Colombir 
An American Bailwry in Colombia. By Francb B. Hart. Reprinted h m  
nology Quarterly, voL xii., No. 2, June, 1899. Sire 104 x 7, pp. 145-154. 
a d  Ilkwtrationa. Prcmled by tAs Author. 
Thb pa r deals epecially with C u t a p n s  and the railway then- to Cst~ 

the ~ R ~ d e C n a  river, on whioh a llervim of eteamem ie curied on by the A 
company whioh owm the milway. 
er~~.dr I 

Grenada Beport for 1898 Colonial Beporb, Annual No. 280, 1899. 
9) x 6, pp. 32. Prfos 2d. 

~~a 
Trade. Adoultnre end Finance of Gnaternale fur the year 1898. Foreign ( 

Annual No. 2354,1899. S h  9f x 6, pp. 32. Prics 2d. 
Leawud Ilandr. I 

Leeward Ielande. Annual Report for 1898. Colonial Reporb, A n n d  Na 
1899. Size 10 x 6, pp. 40. P& 2fd. 

- w " J .  &a. Hura, h Plda B (1899) : 899-408. I.-- 
Quelqnes obnervationr nouvelles eur ler Indiem gneyaqnir, dn Puagoay. 
Bobert Lehmann-Nitrche. With P b k  

P&uronir ~ l o b w  76 (1899) : 297-303. I 
Erforschung der ~ r ~ ~ t h e r i n m - ~ 6 h l e  bei . ~ l t i m a  Eeperanee Ein BLick I 
pr"etorhhen Zeiten SUd-Pabpniena Von B. Hsuthal. With Rludrali 

8t. Lwir Ung-1 
S t  Luoia Annml Report for 1898. Colo~~ial Reporb, A n n d  No. 267, 
Sim 10 x 64, pp. 38. P& 246 

huh and Caioor Llurdr t 
T n r h  and Caicoe Inlaoh Annual Beport for 1898. Colonial Bepart., A 
No. 269,1899. Size 10 x 64, pp. 22. PtMs l f d  

Anat-Wdbook. 
The Anetralian Handbook (incorporating New Zealand, Fiji, md New Qo 
Shippere', Importem', and Profeesional Direotory and Bnsinem Qnide for 
London, eta : Gordon & Ootah. Size 10 x Q, pp. 672. Hap, Phu, and 
t r d b n r .  

Hew Guinea Bf. Deutmh. 8ahutrgeb. 1s (1899) : 238-242. 
Meteorologieohe Beobaohtungen in Deutsoh-Neu-Guinea. 

Hm Zealand-Year-Book. DI 
The New Zealand Omcia1 Year-Book, 1899. (Eighth year of h e . )  PR . by E. J. vou Dndelnzen, Registrar-General. Wellin~ton, 1899. 
5 . pp. vi. ond 702. Hap and XUurtrutioM. Premted by the W r a c - C f c ~  
ew Zealand. B 

Eleven new epeoial articles are introduced into t h b  edition. 
Qwenrknd-Bibliogmphy. 

International Catalogue of Boientifio Liternture. Queeneland Volume. By 
Shirley, B.W. Briebane, 1899. She 4 x 6, pp. 154. Prsrmtrd bg & Qrscn 
Goormmcnt. 
Stimulated by the propoeale to form an international catalogue of wfeni0c lit 
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&wensland Government has produced a claeeified catalogue of dl eoientifio boob 
papea publiehed in that oolony. 
WL. -- 
muany, No. 1 (1899). Despatch to Her Majesty's Charg6 d'Affairer at Berlin, 
closing copies of the Convention aud Declaration between Great Britain and 
?rmauy of November 14,1899, for the Settlement of the Samoan and other ques- 
Ion. London : Eyre & Spottiswoode, 1899. Size 134 x 84, pp. 0. Prim Id. 
a. -- 
moa. No. 1 (1899). Correnpondence respecting the Affairs of Samoa. Report 
the Joint Oommimion. London: Eyre & Spottuwoode, 1899. She 13) x 84, 
.24. P r b  Sd. 
m. Dcutsdrc KolonWraitung 16 (1899) : 448451. K a r m w .  
e L h n g  der Samoafrage.  on H. von Knsserow. With M a p .  
'he mspa show the division of the Solomon islands and of the Samoa group, and 
larbom of Apia 

la Blaekumod'u Mag. 166 (1899) : 847-851. Thonuon. 
ie Samoa Agreement in Plain Englimh. By Basil Thomeon. 
~ania-Aboriginsr. Both.. 
~e Aborigines of T~smania. By H. Ling Roth, nssisted b Marion E. Butler 
d Jaa. Backhouee Walker. with a Chapter on the ~ s t e o l o ~ ~ ~ ~  J. G. Garson, M.D. 
eface by Edward B. Tylor. Second Edition, Revised and Enlarged. Halifax : 
King & Sona, 1899. Sim 10) x 74, pp. xx., 228, and oiv. Hap and ll&wtrationu. 
im  218. 
n thin edition, Prof. Tylor points out in the preface, the new evidence ae to the 
ubted survival amonget the 'Teemnniatls of representatives of the Palmlithio period 
rnonstrated, and further evidence brought forward to throw light on the anthro- 
;y of the extinct race. 

POLAB BEBIOBB. 
mtio ehip. - 
dingongen fiir daa Annebot nnf den Ban eines Expeditionsechiffee fiir die 
plante Siidpolarerforaol~ung. Berlin, 1899. Size 13 x 8d, pp. 12. Plan. 
letails of the desiderata for an antarctic expedition ship. 
z Jonf Lsnd. National G. Mag. 10 (1899) : 481-505. Wellman. 
le Wellman Polar Expedition. By Walter Wellman. With M a p  and nluetra- 
na. 

r Joaef Land-Xeteorologg. N a t M  C?. Mag. 10 (1899): 512416. Bddwin. 
le Meteorological Observations of the Seoond Wellman Expedition. By Evelyn 
Baldwin. 
h-Eut Pausge. -- 
he Story of the North-Eat Passage as told by the Earlv Explorers (Nelson's 
pplementary Readem, No. 1.) London : T. N e h  &- Sdns, 1699. Size 64 x 4), 
. 96. Map and IUwtralions. Prim 4d. 
r Begim. BhoUky . 
de Schokaleky. Rbgions Polaiws. (Extrait du dernier volume la Grando 

1cgclop6die Bum.) [In Russian.] Size 10 x 7, pp. 479-495. Mapa Preuented 
UM Author. 

r Remaroh. Verh. Ges. Erdk. Berlin !24 (1898) : 397-403. Wrangell. 
Err F. Beron von Wrangell. Mitteilongen Uber den Eiabreoher "Jermak." 
lbegen Q. J. Geolog. 6. 55 (1899) : 681-691. Oarwood. 
dditional Notea on the Glacial Phenomena of Spitsbergen. By E. J. Garwood. 
'ith Map and Plateu. 

atudy of the conditions of the inlsnd ice of Spitabergen. 

MATIIBXATIOAL BEOQRAPHY. 
tWpherlo Refraction. Xatthieroen. 

Abh. K. Loopold.-Carolin. Deutuch. A .  Naturfwucher 74 (1899) : 457469. 
heorio der atmonphiirischen Refraction und Totalreflexion der Scballwellen und 
ue Bedeutung fiir die Nautik. Von Ludwig Matthiensen. 
No. 111.-MABCII, 1900.1 x 



302 OMMBIPEICAL LITERATWE 01 TEE MONTH. 

Pigme of the Buth. Q.Z 8 (IWO): 1-10 H e h e  
Nennre Fortnohritte in der Erkenntnis der mathematiwhen E r d g d t .  Van F. 
B. Helmert. 

Pigma of the Earth. Rio. B. I h l h a  8 (1899): 621-626. q 
(Jnlla elliesoidicita W e t i o e  nelh determinazione del rapport0 della ~ M E B  della 
Terra a qnella del Sole. Note di G. Saija. 

Longitude. Nautical Mag. 88 (1899): 816422. Whil 
Longitude by the Variation of the Cornpew. By J. D m d ~  White. 
Hietotical notes recalling early attempt0 to find a ship's poiition by the vuistion 

the comps.  
Hadgation. Nautid Mag. 88 (1899): 79-03. Booclrl 

Great Circle Bailing by Tables. By H. B. Goodwin, r.r. 
Surveying Xnmtmmmt. Mh. 8.G. Banlw 88 (1899) : 1-14. -1 

Le Pempectenr, appareil invent6 par M. Ch. von Ziegler. WiUt IlZdretfmu. 

PEY8IOAL AIVD BIOLOOIOAL OEOBBAPEY. 
Lmd Form& D.r 

The Drainage of 0umt.k By Prof. W. M. Davis. [Beprinted from the Pm- 
aedinqn of the Oeololtists' Amxiation, vol. xvi., part 2, May, 1899.) Size 8& x 5). 
pp. [20]. Diagram8 and lllautrdiona. 

L.nd Porm. I.1 
The Scientiflo Btnd J of Scenery. Bv John E. Yarr, P.it.8. London : Methnen & 
GI., 1900. Size 7) x 5&, pp. x. and 868. Illuatrationa. Pries 66. Yresmbd by 
the Pulliahe~8. 

Limnology. I)M Nalur 48 (1 899) : 487489. U1 
Der praktiaohe Wert der Beenforachung. Von Willi Ule. 

Yetsoralogl. dmuicun J. Sai. 8 (1899) : 433-444. =@l 

Some of tbe m n l b  of the International Clond Work for the United States By 
Prof. Frank H. Bigelow. 

Yetaorology. Quarterly J.R. Metcordog. 5.86 (1899) : 305-317. &hs~ 
On snme phenomena mnnected with the Vertical Circulation of the Atmoophem. 
By Major-General H. Scbaw, air. 

Yeteoralogl-Pmawe. C. Rd. 189 (1899): 1290-1294. Pofnar 
Monvemenb barom6triques provoqn4a, mr  le mdridien du Boleil. par M marche en 
d6clinaimn. Note de M. A. l'oincarb With Diaqmmr. 

Ooeanography. Rm. B. 4S (1899) : 469-474. Tho& 
Confe'rence de M. J. Thonlet : Le fond de la mer et lea oartea lidolugiqnen sons- 
marines. With Rlurft&a. 

Ooeanognrphy-hlf Stream. Qalitrina 
B.A. Imp. Sei. 8. P & e r h r g  9 (1898) : 321-314. 

Notee m r  lea limitee du Gulf-Strerm danr l'O&n Glacial Amtiqua Par Pr. 
B. Oalitzine. CIn Rrwrian.] 

Ooeanogmphy-Pacida Ocean. Aiem 10 (1899) : 833-841. 
Cruise of the Albatm~. By Prof. Alexander Ag~ssiz. 

43-i' 

Voloano~er. P.R. Iriah A. 6 (1899) : 392-452. 0'RriU~ 
On the Datea of Volcanio Eruptions and their Concordance with the Sun-Spot 
Period. By Joseph P. O'Reilly. 
An elaborate dinoaseion of voloanic activity nnd sunspot maxima, in which the can 

clueions of previous workera are disoussed, and the general conolnsion arrived s t  tlul 
the concordancee are more numerous than the diucrepanciea 

Anthropogwgrrphy. Yaitra 
Al)hildonqen zu dern Vortrane: Die verffibiedeiie Weiee den Uebergangen ans dern 
Nnmadenlebou zur festen Siedelung bei den Keltea. Germalien and Slawcn. 
Vnn Dr. Augost 3Zeitzt.n. (VII .  Internationalor Geographen-Konpxs, Berlin, 
1899.) S~zo l l f  x 9. 17 Plates. 
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h-m. -- 
Ethnologimhes Notbblatt Heraasgegeben von der Direlrtion des goni~l ichen 
Insenma fiir V6lkerkonde in Berlin. Band II., Heft I. Berlin : A. Haack, 1899. 
She 10 x 7. p p  76 and 72. 1 U d r a t w ~ .  

Auyrhn Clut6mn. h y m .  
The Semitic Seriea Babylonian. and Assyrians. Life and Coatoms. By the 
Rev. A. H. Sayoe. Landon: J. C. Nimmo, 1900. Biee 8 x 4, pp. x. and 274. 
P& 5. net. P d  by the Pa*. 
On the life and cmabms of the Babylonians and Aasyriann aa revealed by insariptions. 

Thevolnme is the 6mt of 8 mien dealing with the Bemitic mtiooe, and embodying the 
latest rewlts of aml~mlogiaal rewaroh. 

l&b. Dsukchs BundrcAau Q. SS (1899) : 133-135. 
B i a d  Biickh. With Portrait. 

w- B. Ameriann (3.6. 81 (1899) : 3983400. 
Ex-Chief Jutice Charlen P. Daly, LL.D. 

Iknon. Seienre 10 (1899) : 905-910. Adunn. 
Sir Willium Dawmn. By Prof. Frank D. Adams. With Portrait. 

Pitoh. RY~W. 
Ralph Fitch, England's Pioneer toZodin and Bnrma. His Companions and Con- 
temporaries. With hi remarkable Narrative told in hin own wordrl. Bv J. 
Holton Ryley. Londnn : T. Fisher Unwio. 1899. Uize 8) x 6, pp. xvi. and 264. 
Illwtratiom. Prim lor. 6d. net. Prusnbd by the duthor. 
A brief bistorioal epitome of the beginnings of English expanelon introduces 

r fuller dencription of the adventurnma journey to Indin and Burma in the reiun 
af Queen Elizabeth that prepared the way for the establiehment of the East India 
Company; and after a biographioal $ketch of Balph Fitoh, the ohief adventurer, 
the hietory concluden with a abort chapter d l i n g  the reeulta whioh have followed 
this early enterprim down to the present day. 

OEREBAL. 
~ b l i o g r a p h y - C a ~ o ~ .  - 

Catalogne of the Printed Boob and Maonrariptn in the John Rylanaln Libnry, 
Xanchenter. 3 vole. Mancbester : J. E. Cornish, 1899. 8iee 12 x 94, pp. 1986. 
P~ars lbd  by the John Rylondr Library. 
The John Rylnnds Library contains a large aolleotion of theological works, but 

general literature ie also represented. 

lialiegmphy-Index. -- 
Tabla #ne'relee den Mdmoirea de 1'Ade'mie Ropale den Sciencw. den Lettres e t  
de Besnx-Arta de Belgique (17721897). Bruxelles, 1898. Size 9 x 6, pp. 260. 
PrcraJsdbythUdoodsmy: 

uglrrphy-Index. - 
Tables g6ndnrle.l dn Reoueil dsa Bnlletins de 1'Addmie Royale den Bciences. 
dee Lettnw et den Beanx-Arte de B e l ~ q n e .  Sm* Srie .  Tomes i. P xxx. (1881 8 
1895). Brnxelles, 1898. 8ize 9 x 6, pp. 318. Prusntsd by tho Aaademy. 

boL of Beiemee. TrUbnor a d  rents.  
Minervn. Jahrbnch der Gelehrten Welt. Heranepegeben von Dr. K. Triibner 
and Dr. F. Mentz. Neunter Jahrganu. 1899-1900. Straeeburg : Karl J. Triibner, 
1900. Size 64 x 44. pp. xxxii. and 1161. Portrait. 

-phy of Book-buyern. - 
Letters to the publiehing deoartment of the Tirnss about the Century Dictionary. 
With a Nap. Size 93 x 44, pp. vi. and 71. PrssentsJ by the Publuherr of the 
' Tim.'  
Interesting for the map. which shows the number of purchasers of the edition of 

the 'Encyclopsedia Britannicn' published in 1873-88 ant1 reprinted without alteration 
in 1899, according to their distribution in tile Uuitecl Kingdom. 
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mtbv -%mpa~. m 
I jut1 nps of M~litary Geography. By T. Miller Maguire. LLD. Cambridge : 
I'rl I vrritw Prera, 1899. Size 8 x 8). p x. and 860. Mar, P&m. ond NW 
ra, , , t ,  ~.;iu 10s. ~ d .  ~ n M l t c d  by Lbr~d~ ~ f i i m - t y  P-. 
'rlhls hrmk in notioed rpecially in the present number. 

Parsdox B 
1 w v n t t  remom against Nerrtonianimn,with Twenty (hopphia l  Proofs that 
l'wr! -is an Extended Plane. By Ebenezer Breach. Soatha : 6. P h i  
t- 7 x 6, pp. 16. Pnlas 2d. Pr&d by the A*. 

'I i ~ u  mriow m n l t  of imperfmt education might be luefal to teachen u a 
hm-I nf fallaoier, which could easily be answered by a o h  in prrdical geogmphy 
Phrnbgnph7. A 

til~rrql Bmk of Dfilitnry Phobgmpl~y. By Sub-Chductor C. J. A h  

i ' r , ~  1tr71, +9i&. 

J lala little book deals only with the mechanical work of nsing a uuners, derel 
neptrt\ P*, nnd d i n g  printr. I t  doer not d d  with the relec+ion of pornto of 
exlrctlrt, emergency photography mth  pm-hole camem, or the like. 
Travellmg. 

111 .Jonrneyingr OR Chaptern by Variour W o n a r i e a  on Travelling in Fore 
I.ani!r With Prefam by the Bight Bev. the Bihop of AthabaeaL Lond 
I hurch M i s i w y  Society. 1900. Size 8) x 7, pp. pi. and 104. ~ w h P L u  
tJrn-* 1 r. cid. Prsrsnbd by the Church Mirrumcut( &&ty. 
\ n!cr by miaeionarieo on modea of travelling in ranow ouhf-the-ray prta ( 

worli! 

NEW MAPS. 
By J. OOL118, llop awda, 80.8. 

WBOPf. 
Barar f~  Avl 

-,\rrt,tioa Karte von Bayern, YDXXXU. Im Auftrage der Oeogmphimhen Cks 
r rhn I r in lfinchen mur Feier ihres dreiuigjlhrigen Bentehenr henurge eben I 
crlct~~trrt von Dr. Joseph Hartmane Mit einrm Vorrort ron Pmr. %r. Eol 
ul,t.rrtt~mrner. MUnchen, 1899. Praa~tcd by Ueogtaphirchc G e d d a j t .  

'rho original of thin map of Bavaria wer printed ir~ 1523, and is the r o  
Arcr~c I", t t ~ t ,  flmt Bavarian historian. I t  wer discovered at the beginningof the 
t,rrrtlt rmtnry by Baron von Aretin in the monastery at Tegerneee, but seems to 
t ~ t . c ~  hr~~btten until 1843, when it wan deposl~ed in the library of Munich; cmd 
only nfrtv. nfter this lapse of time, that, by the favour of General von Lobenhoe 
reprmlrrt~tinr~ hea been a l lo~ed  to be pnblished. 

'I'l~e rltep in accompanied by full explanatory letterprew d a famimile r 
durttt311 r ~ t '  the original dedication. 
Snglmd m d  w.lsr. omlsamo8E 

Publiratiom Lmed dnca January 8,1900. 
8-inch-County Map:- 

Esor.r?;n AnD W A L ~  (revinion) :-Ikrby&ire, 18 N.w., 48 am., 29 s.w. E ~ o  
abirr, :!2 B.E. BusmeX, 29 B.W., 32 X.W., 43 N.B., B.W., s . r ,  M s.r, 58 N.w., r 
811 c.w. Wertmorland, 4 8.w.. s.E., 29 r.r, 32 N.W, N.X. la. 6. 

25-inah-Pariah Map:- 
EK~;LASD AXD W A L ~  (revinion) :-Berhhire, VI. 3 ; XII. 11, 15, 16; = 
3. 4 : SXXVII. 4. Bualrr, X11.16; XIV. 15,16; XV. 16; XVIII. 1, 3, I ,  ti, 
:4.  1" l I 3 ;  XIX.2,3,4,5,6,7,8,9,12; X x .  1 ,2,3,4.5.7,8,11.1~15;  XXI 
: : 9 1 .  Oumkrhd, XLV. 5 ; XLIX. 14 ; LIII. 16 ; LVm. 1 . L-XV 
2. Denbighrhira, 111. 4 ;  IV. 11; VII. 4, 15; VIII. 1,9,13; XII. 4 12: XIIL 
r, 1::: S I V .  15; XVII. 2.4, 15, 16; XVIlI. 7,8, 12, 13; XIX. 6 ik. le: S l  
4 ,  12:  SYV. I, 2, 3, 4, 6, 7, 8, 13; XXVI. 1, 9; SBVIII.  2,'s; XSSIII. 
S S S IV.  15 ; XXXV. 13, 14 ; XLIlI. 2, 7. x. 3; XxvIL 
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11. 14. 16 : XSXV. 4 : XYXVI. 9. 10. 14 : XLII. 5. Hottingbanuhire. IX. 15; 
XV. 1. 3. 5. 7, 8.10. 11, 12. 13. 15. 16: 3VI.5, 9. 18. 1.5: XX. 1. 2, 4. 6,14. 16; 
XXI. 1. S, I. in. 11.14 : XXIV. 3.4.6. ~x fo rd~h im.  XI. 16: XIII. 16: XV. 14: 
XVT. 14: XVIII. 9 : XXIT. 1. 5, 8 : XXIII. 1. 2, 3. 5, 7.9. I?. 15 : XXXIX. 8 ; 
LVIIT. 4. BtJlordrhim, S. 16 : XI. R, 11 : XTV. 8.15 : XVIII 3'8: XTX. 10, 
11. Wiltahire. ITA. 14: 11. 11 : IV. 4. 7. 11 ; V. 1.11. 5, 6. 10, 12, 15; VI. 2, 5, 
10.14; IX. 1.2.3.4: XL 11.15; XXIII. 6.3: XXX.3. %.each. 
Mimll.oeom:-County Diaprama scale 2 milee to 1 inch. printed in colonn, 
show in^ unions, nanitary districts. boronghe, and civil pariaher. alen the , wale 
sheet-linen viz. Breohookshire. Carnarvonshire, Merionetbshire. Pembrokenhire, 
and Worcestershire. Prim 3u. eaah. 
(& Bloafmrd, 4Pw 

b.itwrlurd. 8- P e d d  £4- 
Topoemphisoher Atlm der Schweiz im Mnmahb der Original-Anfnahmen nnoh 
dem Bnndeagesetze vom I 8  Deze~nhnr 1868 h r c h  dm eide. tnnnqr. Biiwan m m h  
den Direktinnen vnn Ohemt Siegfried verijffentlioht. XLVIII. Liefernnp. Nr. 
n5, Alpbella: 302, Montrichw; 416 hiq Gmse Litznar: 417 h*. Mnrtinshrnck: 
421 bie, Rewhenmheidect : 431 a. 1.n Cure : 437. Arzier : 451. Gen&va : 45% 
.Tunny : 458, Caronee : 478. Pillon ; 501 b&, Crodo. P h  1 mark sad, W. 
Prcaded by the Sdu Feda~d G W .  

AMA. 
Chinr Bretrohnedd~. 

Map of Chinn and the snrronnding regions. &nle 1 : 4.371,840 nr 69 rtat. milea 
to an inch. Bv E. Bretschneider. To illnstmte the anthnr'a 'History of Botsnioal 
Dimverier in' China' Engraved and printed by A. Iliin, St. Petenbnrg, 1900. 
4 sheeta. Pmmded by Me Author. 
Thin in the m n d  edition nf n eeneml mnp of China nn which many of the r o n b  

f 0 h ~ P d  by travellerr are lnid d o n .  The importnnce of t o m s  is indiaatd by 
qmboln, and the t jpe  in which their names are printed. A full explanation of the 
~ b l a  employed is given, an well m of nome of the Chinese geographical terms. 
mnh Cordw. 

h n i o h t s 8 k i z a a  der Wnnnerstrannen Weat-ChinnVs. Z n n n r n m e n ~ l l t  nach E. 
Bretnchneider's Karta vnn China. Scnle 1 : 5.Oo.000 or SA.6 s k t .  milen to an 
mch. With n pmphlet. LLHandelrnhnnsen nnd Was~erverhindnngen vnn Hanknu 
nsch dem Innern ron China," van H. Cordes. Berlin. 1899. E. 8. Mittler nnd 
Sohn 

Chinr - 
Imperial Zleilwaye of Nnrth China, 1899. Prsrenbd b# W. R. Corlu, Eq. 

tdka ~ m s r n m m t  ( ~ n r r e p .  811rvevor-Qenml of ~ndi.. 
Indian Atlas. 4 miles tn an inah. Rheeb: !W. p r t a  of diatricb Ehamamet 
@Tiznrnps Dominions). of Kistna. Oodnvari and Vizagaocrtam (Madras Presidency) 
and Bastar S t a b  (Cpntrnl Pwinw) .  ndditions tn 1899: 102, parta of districb 
Goralrpur and Barti fN.W. Provineen). Baran Cbarnpanm. and Mnzeffarpnr 
(Ben~al). and Nepal. additinna tn  1897; 120. pnrta of districtn Nndia, Budwan, 
.Tewore, Faridpnr. Dam, Mursbidnbarl. Rejrhnbi. Mvmensingh, Birblinm. Bfnlde. 
Backewnge, and Pabna (Benrnl). additinna tn 1897.-Qnar+er-Sbmb : 31 N.w., 
oarta of diutricts Fernzpwre, Montunmery. Lahorp. and of Native Staten Bah& 
ralvnr (Pnnjnb). nnd Bicknneer (Raipntana)': 511 a.m.. prta  of districts Ho- 
abanmbad nnd Betnl (Centrnl Pmvincea) and the Native Stntnn 'of Bhopal nnd 
Holkar (C. I. Apency). additions to 1897 : 176 R.w.. partp of dietriota HoakhBli, 
Tipwrn, Dam. Bwkergnn~e (Benm1) and Hill Tinnern (Nntive State). additions 
h 1898.-Bombav Snrvey. 1 innh to n mile. No. 165. dintricte CblBhn and Pnnna. 
kenson 1880-81. bdditions to 1898: 350. Diatriot Biiapnr. Reawn 1895-96. 1899, 
%I. dintriot Bijapnr. &anon 1895-96, 1RW.-Cantrnl India and Rajpntam 
~ n r n v .  1 inoh h a mile. No. .307. pnrts of district N i d r  (Central Pmvinces) and 
vative State of Indore nnd Dhar (C. I. Apencv), Eleaeons 1867-68-69-70 and 1876. 
1W.-So11th Eastern Frontier. 4 miles to an inch (2nd edition) Nn. 2 x.w.. part8 
of dietrictn Chitheone (B~ngalgal) Northern Arakan and Akvnb (Lower Burma). 

Chin Hills and Pnrnkku (Upmr Rormn). Beasous 18.53-61 and lAS3-97. 
1898.-Rind Sorvar, 1 inch to n mile. Nns. 19. 1 9 ~  and 37. 20. S7a. 38. 57. 5 7 ~ .  
Mlt of IialPt (Balnnhirtan). nnd district Dprn GhBd Kh4n (Pnqjah) Season 1897- 
JR. 1899. Son. 95. 4 5 ~ ;  District Dera GhBzi Khan (Punjab). Season 1897-98. 
1899.-~omba~ Pre~ideucy (~rcluaive of Sinil). 32 mile* tn nn inch. ~drlitions 
to 1899.-The Provinces of Rengal, Bihar, Oriasa, and Chotn Nagpnr, 32 miles 
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to an inch, 1899.-District CllitLagong (ihngal). 4 miles to an inch, additions 1 
1898. 2 sheets.-District Dinujpur, Lower Prov~nceo, Bengal, 4 miles to nu incl 
additions to 1897, ljistrict Hieaar, Puqjab, 4 milea to an inch, 1899.-Diamct ( 

Amraoti, 8 miles to an inch, 1899.-District Dera OhCzi K h h ,  Punjnb, 1G mila 
to an  inch, 1899.-Dietrict of Elliohpur, Hyderabsd Awigned ~ i s t r i o b .  8 tuiles 1 
an inch, 1899.-District U n g r q  Punjab, 12 miles b an inch. 1899.-Disttii 
Bdwalplndi, Punjab, 8 milee to au inch. 1899.-District Jubbulpore, Ccntral Pr 
viuoen, 8 miles to an inch. Corrections to 1899.-District Xbgpur, Central PI 
vinors, 8 miles b an inch, 1899.-Diatrict of Wun, Hydembd  Aasigned Dirlricl 
8 miles to an inch, 1899.-District Malda, Lower Provinces, Bengal (2nd rditio 
4 milea to an inch, 1899.-Charts of Triangdation and Traverae : Sind, 2 mila 
an iuob. Nos. 37,37a, 57a, i U ,  89, 90, 91,95,-95a, 107, 108, 109. Seasons 189 
38. 1809.-Himalt~ya, No. 332. Yeawns 1885-88, 189Y.-Pnrented by U.M. Sccl 
tary of b'lab for India, through the lnduc Oflae. 

AFBIC A. 
Afkioa. P 

Philip '  New Map of Africa. Scale 1 : 7,300,000 or 115 stat. milee to an in 
George Philip & Son, London aud Liverpool. 

Congo Free State. Wal 
Carte de l'htat Independent du  Congo. Scde 1 : 5,000,000 or 78.9 stat. miles 
an  inch. Ures&e par A. J. Wauters. Bruxelles : Librairie Falk Fils, 1899. 

hrrmm South-Wert Africa. -6 
b i t r k g e  znr K t n n t n i ~  der deutschen Schutzgebiete Nr. 17. Verbreitnng I 
Buren In Deutach-Siidwest-Afrika, nach den statistisoben Aufnnhmen von 1 6  
vou Paul Langbnns. Petermanu's Geographische Mitteilnngeu, Jahrgang, 19 
Taf'el3. Gotha: J. Pertlres, 1900.-Prssented by UKI YubiiaAer. 

TmnrPul. J 
Jeppe's Yap  of the Tranavaal, or South African Republic, and surrounding te~ 
tories. Gump~led from snrve s by F. Jeppe and 0. F. W. Jcppe. Pretoria, 801 
Africin Republic, 1899. 2ithographed by Wurakr, hndegger  & Cie 
Mhlnmpf). Win~erthur, Switeerlaud. Scale 1 : 476.000 or 7.3stat. milea to au in1 
ti sheets. 
This is a new edition of Jeppe's map of the Trausvaal and enrroundiup territ 

I t  is  drawn on r larger wale thau the 1889 edition, bat does not e m b r a c a . ~  lu; 
tuea. The present h u e  is printed on linen, and consiats of six &eats. 
Truuvul. Johr 

Pictorial Bird'e-eye Map of the Tmnrvaal, Omnge Free State, h'atal, etc. W 
A. K. Johnston, Edinburgh and Londou. 1900. Prioe Gd. Prewntad by the P 
1u1terr. 

PAOItIC O C M L  
8.mors l[rL.ndr. L-8 

Spezialkarte der Samoa-Ineeln von Paul Laughans. Gotha: Justus Perthes, 1s 
Yrics 1 mark. Premnkd by the Pdlirher. 

Atlrntio Ooerm. Petsrmsnn'r Beogmphirohe X i W u  
Nordatlantischer Ozean. I. Tiefenkarte : Nordatlantiacher Uzean. 11. Tempers 
Pcfwmann'a G'mqmphiffihe Mittcilungen Jahrgang 1900. Tafelr 1, 2. Got 
J. Perthes, 1900. Yrermbd by the Publidrsr. 

Asorer Tb 
Carte Batbymdtrique den lles Aqores, d'aprb lea carter fran+etrs e t  engl.ires. 
sondegee du Talisman. du Challmrger, de ti. A. S. le Prince de Monaoo (Hironm 
et Princesac Alice) et  de '' l'Aqdr." Par M. J. 'l'houlet, 1899. Paris : Imprim 
Vieillematd Fils et  Cie. l ' r c ~ t s d  by 8. A. 8. le Prima Albert & M-. 

On this chart the soundjnga taken a t  the Azorre, under the direction of the 1 
of Monaco, Us well as those of tbe Challenger, Talisman, and other veamla, u 
down. The soundings are g i v ~ x ~  in metrts; the depths of the 0-n from 5uu tc 
metres are indicated by n seriea of contours and diilerent ehndes of blue. 



NEW MAPS. 307 

ex- 
W d .  h g h a n r  

Justus Perthe's Alldeutscher Stlas. Bearbeitete ron Paul Langhaoe. 81it 
Begleitarorten : Statistit der Deutrchen nnd der Reichsbewohner. Ootba : Justna 
Perthea, 1900. Prim 1 mark. Presented by t .  PublAer. 

World Vidrn dr Baht Mutin and Bohrader. 
Atlaa Univerael de G h p p h i e .  O n m g e  commence' par M. Vivien de Saint 
Martin et  continu6 par Fr. Schrader. Paris : Librairie Haahette et  Cie. Sheet : 
32, Autriche-Hongrie. Plicc 2 fr. 

CHAErn. 
Admiralty Charts. Hydropphie  Department, Admiralty. 
Charts and Plans published by the Hydrogrephic Department, Admiralty, 
November and December, 1899. P r u d  by ths Rydrogmphw Department, 
Admiralty. 
No. Inchas. 
3073 
to Tidal streams :-Coast of Scotland. Each 4d. The same 12 

30% charb bound together in an  atlea 52. 
30 m = 6.0 England, ~ o u t h  coast :-Plymouth sound and Hamoaze. 56. 

3101 m = 1.5 Norway, west coast :-Atlea to Batalden, including the entrance 
to Starfiord. 26. 6d. 

3105 m = 0.6 Norway, went ooaet :-Trondhjem fiorda. 26. 

3046 m ={:I!} Newfoundland :-Bay BuIle, Cap S p r .  16. 6d. 
308 m = var. Plans in the Gulf of St. Lawrence:-Mount Louis bay, Magdalen 

river, Ellie bay, south-west-point of Anticosti and Salt Lake bay, 
f i  Bear bay, East cape (Anticosti) (reproduction). 16. 6d. 

309G m = 0.88 United States, east coast :-Cape Cod bay. 26. 6d .  
.W89 m = 3.6 Brazil :-Port Aracsjd. 1s. tid. 
1306 m = var. Magellan strait, plans in Barbera channel, Gmyth harbour, ctc., 

Labyrinth islands, Hewett bay, Sorth cove, Fury harbour, 
approaches to Bedford bay, Noir roed (reproduction). Is. 6d. 

558 m = 1.5 Nagellan strait, plane on the south-west coast of Desulation and 
&~ntu Ines islnnd6:-Diwlation harbour, Latitude bay, Lauru 
harbour, Week inlands (reproduction). lr fkl. 

778 m = 0.28 United States, west const :-Conoeplion point to Point Pinos. 
2s. 6d. 

1203 m = 35 Japan :-Uragn harbour. 18. Gd. 
3109 m = .I0 Jnpau :-Yokohama bay. lr. 6d. 
2813 Anchorages in the Solomon islnnda, plans added :-Albatros bay, 

Austrb sound, Lengo to Tetere. 
(J. D. Potkr, dgmt.) 

Cham Canodlrd. 
No. Cancelled by 
1153 Mount Louis bav. Ma&-\ 

leu bay. 
1150 Eaat cape and 
308 Ellis bav. , Plans in the Gulf of St. Lawrence . . . 308 
1147 south-iest point and Salt 

Lake bav. I 
2113 ~ a r & r a  channel. 
1306 Ports in Barbara channel N " p ~ , " , ~ ~ B a r b s n  . , and Magdalen sound. 

Santa Ines islanda. 
558 Ports in Desolation and New sheet. I Plans on the south-west const 
1330 Week islands. t ~ o n  and Santa Ines inlands 
769 Plan of Challenger cove on 
this chart. 

2657 Plun of Yokohama bay on New plan. 
this chart. ) Yokohumabay. . . . . . 

Clurtr that have reaeived Important Corrections. 
KO. 1698, England, south coaat :-Dover buy. 1991, England, eouth const :- 
Polkestone harbour. 1967, Englaud, south coast:-Plymouth sound. 1914, 
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Kngland, south conat :-Lme harbour. 1875, Germany. west m t  :-Elh 
Wener, and Jade rivers. 2330, Norway, south ooslrt :-Sveniier to Koetar inland 
1974, Norway, oonth coast :-Jcel%n to Ohriatianis. 72, Spnin, west maat :-POI 
of Hnelve, eto. 142, Strait of Gibraltar. 1520, Greece. sat ooast :-The Peimn 
1661, Greoian amhipelago:-Port Mudma. 2210, Plans in the Blaok sea, 4+ 
Cuba:-Port Xagnn. 410. Cuba:-Girdenas and Sta. Clara bays. etc. '234 
British Columbia :-Ham strait and Middle channel. 655, India, west m t  :. 
Port of Bombay. 833, Bay of Benga1:-Rangoon rivQ and approaches. 240 
Singepore Main strait. % 2 ~ ,  Xastern archipelago, e&rn poltion. 2196, A 
chorages in the southern part of Cele'b6s. 943, Phili ine islands 2454, Philippb 
islands :-lnzon island, northern portion. 2809. !!ang-tse-kia;lg :-Shanghai 
Nanking. 1236, China :-Approaches to Port ArtLur. 104, Korean arehipela@ 
aouthern portion. 54, Porta and anchorages on the enat oomt c~f the Korea 26i 
Japan :-Hakodate harbour. '769, Paoiflo ooean :-Admirrlty and Hermit ialmc 
1349, Anchorages in the Solomon islands. 191, Bolomon islands :-Mboli htubo~ 
1414, Anchorage in the Solomon islands. 1829, Fiji islands to Samoa ielanda 
(J. D. Potter, Agent.) 

United Etatea Ohutr. U.S. Eydroqrr,phia 0 
Pilot Charta of the North P'eciflc Ocean for February, 1900. and of the Not 
Atlantic Ocean for January, 1900. Pnblished a t  the Hydrographio 05 
Wwhington, D.C. Premtdd by tha Hydrographis O m .  

PHOTOQBAPHII. 
Andom. Boot 

Four Phobgraphn taken in the Bepnblio of Andorre, by S. 0. Southam. E 
P r c ~ n b d  by S. C. Southam, Esp. 
(1) At Canillo; (2) Near Canillo: (3) Encamp; (4) Saldeoe 

XIUope. 
Forty-seven photographs of Albania, Servia, and Maaedon4 by Noel Bnxti 
Esq.. 18Y9. Prsscnted by Noel Budon, Rq. 
This sen- consists of forty-seven photographs, taken by Mr. N. Bnxbn  dnrinl 

travels in Albania. Servia, and Macedonia, chiefly illustrating saenes in  the  ever 
life of the people. The following ie a list of the titles:- 

A1hnia.-(1) Chief street a t  Gilan ; (2) Newly-married oonple a t  Gilan; (3) 
near Gilan: (4) Servian wedding-prty at  Gilan; (5) Albanian Moslem wedding 
aemion a t  Gilen ; (6) Servian wedding, Gilan ; (7) Band leading wedding proce 
a t  Gilan; (8) Novi Bezar; (9) Street in Novi Bazar; (10) Crvmb~ned sewer and p 
bath a t  Novi Baztir; (11) Market a t  Novi Bazar; (12) Novi Bazar; (IS) C 
market a t  Novi Bazar; (14) Servian chnroh a t  Novi Bazer; (15) The Mayor s 1 
at Novi Bazar; (16) Albanian peasants nearNovi Bazar: (17) Servian town of Be 
from Turkish side of frontier; (IS) Between RBahka and Novi Bazur; (19) Albr 
pensants and Servian dragoonman; ('LO) Albanian peasants; (21) Turkish regula 
Servian frontier; (22) Christians and half-built ohurcl~ at  Mitroviba ; (23) Pries1 
achool a t  Mitrovitsa: (24) At Mitrovitea ; (25) Turkish paeha's honee a t  Priah 
(26) Znpties in Macedonia; (27) Servian rnins a t  Novo Bordo and Servirn Coi 
(28) Armed priest and Servian peaaanta a t  Novo Bordo ; (29) Road near NOVO B( 
(30) Servian women in Albania ; (31) Turks and Servians on the frontier a t  Rm 
(32) Church destroyed by Turks near Domorovtche; (53) Ex-brigands i n  Mon - - - 
&ountainn. 

- 
Scraia.-(S) Chapel of Studenitsa monaatrry ; (35) Abbot and prieet with per 

threshing near Studenitsa; (36) Archimandrite Theodosiua, Studenitsa; (37) E 
a t  a memorial fountain near Krusohewatz ; (38) Market a t  Kruschewatz ; (39) Fa 
Kruschewatz, roasting whole sheep; (40) Vegetable market nt Krusohewatz; 
Camping for the fair. Kruschewetz: (42) Servion ruins of twelfth century, Ibar ps 
(43) Servian ruins. Ibar valley ; (44) Servian family coach. 

Macedonia.--(45) The vintage near Monastir; (46) Vintage festival day 
Yonastir ; (47) Eaoort from British fleet at  Salonice. 

B.B.-It would greatly add to the value of the oollemtion of P h  
graph8 whioh baa been eatabllehed in the Map Room, if dl the Fell 
of the Booiety who have taken photographe during their travels, ac 
forward copies of them to the Map Curator, by whom they wil 
aoknowledged. should the donor have purchaeed the photograph 
will be ueef'ul for reference if the name of the photographer and 
addreee are given. 
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A BATHYMETRICAL SURVEY OF THE FRESH-WATER LOCHS 
OF SCOTLAND." 

BY sfr JOHN MURRAY, If.a.~., D.So., BXS., and FBED. P. PULLhB, Em., 
F.R.G.S. 

A ~ o a  foAy yeare ago excellent bathymetrical c h a h  of Loch Lomond 
and Loch Awe were pnblished by the Hydrographic Department of the 
Admiralty, based on surveys undertaken by naval offioers. Some of 
the general charts of the Scottish coaate published by the Admiralty 
8180 show a few soundings down the oentres of the fresh-water loohs 
forming the Caledonian Canal, viz. Looh Nese, Loch h h y ,  and Looh 
Oich, but the charta of Lochs Lomond and Awe represent the only 
systematic surveys of the fresh-water loohs in Sootland that existed 
prerioua to the year 1883. 

About that time many scientific men in Scotland felt that a survey 
of these fresh-water lochs should be undertaken, which led to the 
Councils of the Royal Societies of London and Edinburgh bringing this 
subject under the notice of Her Majesty's Government, aa shown in the 
following correspondenoe :- 

I .  The Secretary of the Boyd Society of Ediaburgh to the Secretary of 
H.M. Treaauy. 

Royal Society of Edinburgh, July 11, 1883. 
SIB,-I~ coneequence of the investigations now being carried on with reference 

to the phyeical and biological conditions of the Scottish freah-water lakes, and also 
because of the importance, in certain branches of geological inquiry, of knowing 

- 

Mape, p. 452. 
NO. IV.-APR~, 1900.] 



the form of the basins occupied by theno Ues, i t  has been prominently bmaght 
under the notice of the President and Council of thin Society, that no bathymetrid 
survey of theee lakes exista 

I have, therefore, been requwted by the President and Council to aeaertain fm 
H.M. Government if there ia any probability of this work being soon undertaken, 
and, a t  the same time, to state that it  would be a great satisfaction to the President 
and Council to learn that instructions had been iseued by the Lords Commiaionur 
of H.M. Tragsury to the Officers of the Ordnance Survey, or of the Hydragnpbic 
Department of the Admiralty, to undertake a survey of a few of them Urn similar 
to the excellent onas already made of Loch Lomond and Loch Awe--cay Lochs 
Yorar, Maree, Lochy, Assynt, Shin, Tay, Ericht, Rmnoch, Earn, Doon (in Ayr- 
shire).-I am, etc, (signed) P. O. TAIT, 

Seeraiury, R yd Soeicty, Edinburgh. 

11. Tlie Secretary of H.M. Treasury to the Secretary of the Royal Society of 
Edinburgh. 

Trerrsury Chambers, September 17,1883. 
81%-With reference to your letter of the 11th of July last, and the reply fmol 

t b b  Board, dated the 10th ultimo, relating to a propoeel to execute a bathymetrid 
survey of certain freeh-water lakes in Scotland, I am directed by the Lords Cam- 
missionera of Her Majesty's Treasury to acquaint yon that my Lords are informd 
that the nautical surveys of Loch Lomond and Loch Awe, referred to in  your latter, 
were undertaken by naval officers in the interests of navigation, and that the same 
considerations do not apply to the other loch4 of which surveys are suggeeted in 
your letter. 

My Lords are also informed that the proposed bathymetrical surveys do not 
come within the functions of the Survey Department of the Office of Works (I& 
Ordnance Survey). 

Under these circumstsnce~, my Lords regret that they are unable to aanction 
the proposed surveys. I have the honour to be, eta., 

(signed) L ~ N A R D  C~WTNEY. 

111. Diecueeioa it$ the House of h d s .  

In March, 1884, in rep ly  to Lord Balfour of Bnrleigh in the House 
of  Lords, Lord Sudeley said- 

In reply to the noble Lord, I have to state that the operations of the Ordnance 
Survey have been hitherto restricted to such portions of the ground in the vicinity 
of fresh-water pools, and inland sheets of water generally, M are above the lo& 
water-levels. I t  is quite true, as the noble Lord hae stated, that Loch Lomood 
m d  Loch Awe were surveyed, but that was undertaken by naval officere in tb8 
intereete of navigation. The Government consider that a bathymetrical survey of 
a11 the lochs of Scotland would clearly be outeide the function of the prsseot 
Ordnance Survey of Scotland, which is already completed. Even if it were 
desirable, se the noble V i i u n t  [Bury] has suggested, men would be taken 05 
their work in England and the eouthern counties to carry this work out, and the 
general survey would be very much delayed. Such investigation would, no doubt, 
be most interesting from a scientific point of view in certain branches of geologicd 
inquiry to ascertain the forms of the basins occupied by the lakes. The Qovan 
rnent will give the suggestions made by tho noble Lord full coneideration, end 
there will be no objection to lay the papers on the table. 
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IV. Secretary of the Royal Society of London to the Secretary of 
H.M. Treaauy. 

The Royal Sooiety, Burlington H o w ,  May 2, 1884. 
%&-The Rwident and Council of the Royal Society have had under con- 

aideration a communication from the Royal Society of Edinburgh, from which it  
would appear that the Lords Commissioners of Her Majesty's Treasury have stated 
tbat they are unable to sanction a bathymetrical survey of certain of the Scottish 
locbs, ae propoaed by the Royal Society of Edinburgh. 

I am dirrcted by tbe P d d e n t  end Council of the Royal Society to assure my 
Lords that they fully share the regret expread  by the Royal W e t y  of Edinburgh 
that my Lords should have arrived a t  such a decieion. 

Neither from a tomgraphical nor from a geological point of view a n  the 
snrvey of the United Kingdom be considered complete so long ss the depths of 
the several inland waters remain unknown, and the absence of adequate data, 
concerning not only the Scottieh lochs, but other large inland waters of the United 
Kingdom, forms, and will continue to form, a very serious obtacle to geological 
remarch. 

The President and Council do not declire to urge upon my Lords m y  elaborate 
s u r v e p  entailing a large expenditure. They have reaeon to believe that the most 
important objecta of the propoeed surveys prould be gained if aeries of noundings 
were carried acroes the important lakes not yet bathymetrically surveyed, a t  
moderate intervals in eaoh case. The exact closenaee of the linea of mundings 
and the interval between each two soundinga in esoh line must, in great measure, 
be determined at  the time of observation according to the reeulte which are from 
time to time obtained ; but i t  has been suggestad that lines of soundings at about 
a quarter of a mile interval, with soundings about 100 yards apart, would probably 
be found generally useful. 

The President and Council ventare to remind my Lords that the carrying out 
of mch a bathymetrical survey is much facilitated by the fact that the contours of 
the laken in question have all been already accurately laid down; also that the 
inland waters of the continent have been carefully surveyed by the several 
European Qovernmenta ; and that, though in Scotland only Loohs Lomond and Awe 
have been surveyed (notwitbatanding that some of the othem are ueed for purposes 
of navigation) and the English laken not a t  all, several of the Irish Iaka  were 
sounded by the Admiralty surveying officers in the years 1834-39 m d  in 1846. 

The Preeident and Council fully appreciate the difficulty which presents itaelf 
to my Lor& in the kcta that such bethymetrical surveys a9 those p & p o ~  do not 
fall within the province of the Surrey Department of the Oflice of Works, and 
that, since the object sought is not one concerning navigation, tbey are foreign 
also to the duties of the Admiralty. The object, indeed, of the proposed survey 
may be mmt fitly spoken of ss geological, but the Geological Survey has no means 
of q i n g  out such a work. 

The President and Council would, however, venture to urge upon my Lords 
that the proposed survey. though of great scientific importance, is limited in scope 
and special in character, and so far not of a nature likely to establish an undesirable 
precedent, and tbey sincerely t r u t  tbat my Lords may be led to reconsider their 
decision, and may see their way to make some arrangements by which a bathy- 
metrical survey of the various inland waters of the United Kingdom not yet so 
surveyed may be speedily carried out.-I have, etc., (signed) M. FOSTER, 

S?C. R.S. 
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There wea no pnrotical ontoome from this compondence; the 
Government deolined to undertake any of the propwed mrveys. 

In the year 1888, Mr. J. 8. Grant-Wilson published in the Scoitid 
Geographical Magazine an m u n t  of Looh Tay, Earn, Rannoah, and 
Tummel in Perthahire, with speoial referenoe to the glaoiation of the 
district, and he gives small contoured m a p  of these looha, in whiah the 
positions of some of the deeper eoundinge are laid down. Thie, together 

with the Admiralty oharts of Loahs Lomond and Awe. appears to be 
all the published information with respect to the depth of the Scottish 
h h - w a t e r  lakee. Attempta have, however, frequently been made, by 
neighbouring proprietors and others, to aaoertain the depth of many of 
them looha. About twelve yeam ago Mr. J. Y. Buohanan reoorded the 
great depth of 175 fathoms in Looh Morar, and thie wee mbeequently 
confirmed through numerous eonndinge taken by Sir John Murray, who 
recorded a depth of 180 fathoms near the same place. Sir John Murray 
and Mr. J. Y. Buchanan likewise took many aonndinga in the lochs of 
the Caledonian canal. Some of the English lakes have been surveyed 
within reoent years by Dr. H. R. Mill, who givee an exoellent account 
of hie work in the Geographical Jwrnal for 1895.t 

- 
Vol. iv. p %I. 

t The nnbject of Limnology has lately excited a greet deal of interest, especially 
on the Continent and in America. The following are mme of the more important 
publications :- 

Forel, F. A, &Le Le'man, mongraphie limnologique.' 2 vole. Lauaanne, 1892 md 
1895; and papers published in the Arah. du Sei. phyr. et nat. QenBve, 1886-189.5. 

Forbes, 8. A., "On someslake Superior Entornostram," U.S. Fiuh h a .  Rcpmt 
for 1887 ; alm Beporte of the Director of the Illinois State Laboratory of Natml 
History since 1894. 

Belloc, E., several Papers published between 1890 and 1894, in the Reports of 
Arm. fratq. pour rAvanc. &a Science+ in the hpta Rsldur, in the Annuaire du 
Club Alpin franpir, etc. 

Zacharias, 0.. ' Forschungaberichte aus der biologischen Station zu Plh,' Theil i.-ir. 
Berlin. 1893-96. 

Evemann, B. W., Papers on rivers and lakes with reference to flsh environment 
in the Bull. 0.8. Firh h m . ,  vole. xiii., xvi., and xrii, 1893-97. 

Beighard, J. E., "A Biological Examination of Lake St. Clair," BuU. Mi& FiJ 
Comm., No. 4, 1894. 

Thoulet, J., " Contribution a l'dtude des Lacs des Voegee," BUZZ. &o. G q r .  Parir. 
BQ. 7, t. SF. p. 557, 1891. 

Marinelli, O., "Area, profondith ed altri elementi dei principali laghi Ibliani" 
Riaiata geogr., 1894-95. 

Magnin, A., ' Lea Lacs du Jura! Paris, 1895. 
Penok, A., and Richter, E., 'Atlas der Zieterreichischen Alpenaeun.' Lief. i. and ii. 

Folio. Wien. 1895-96. 
Mill, H. B., " Bathymctrical Survey of the English Lukes," QmgmpAicd Jmd, 

vol. vi. pp. 46 and 135, 1895. 
Ward, H. B.. " A  Biological Examination of Lake Michigan in the Travene Bay 

Region." Bull. Mich. Fish Comm. Na 6, 1896. 
Kofoid,C. A.,"Plankton Studies," BuU. Illinoir State Lob. Kd. Hid,vol. v. p. 1.189;. 
Marsh, C. D., " On the Limnetic Crwtacea of Qreen Leke? fiam. Wimnrfr dad. 
hi., vol. xi. p. 179, 1897. 

Delebeoque, A., 'Lee Lacd fren~ais,' text Ito, with folio n t h .   pa^ 1898. 
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In the preeent paper we propose to give the reeulta of our numeroue 
recent observations ae to the depths in Loohs Katrine, m e t ,  Aohray, 
Vennachar, Drunkie, Lubnaig, Voil, and Doine, all of whioh belong to 
the catchmenthin of the river Teith, and have a apeoial interest from 
being diredly or indirectly conneoted with the excellent water-mpply 
to the cit,y of Glaegow.* I t  ie true that st the present moment Loch 
Arklet belonge the catchment-basin of Looh Lomond, but the 
Corporation of Glaegow has power to divert its waters into the,catoh- 

To undertake a eurvey of these fresh-water lmhs with the ordinary 
hand-line would have ocApied a very long time ; in order to amelera& 
the work, it wae essential t o  procure a wire sounding-maohine 
that could be nsed in small-rowing-boata. Sooh an instrument was 
exhibited by Dr. Ule at  the Sixth International Geographical Congress 
in London in 1896. Thh apparatus w9e pnrohaaed, and with i t  numerous 
aoundinge were taken in Loch Morar, in Looha Friaa, Ba, and Uisg in 
Mull, and ale0 in Loohe Kat~ine, Lubnaig, and other lochs. After a few - 
months' use, however, the maohine-whioh wee more or less of a toy- 

* In the year 1855 the Corporation of Qhgow was empowered by Act of Parlie 
ment to raim Loch Katrine 4 feet above, and to draw it down 3 feet below the previous 
wmmer level, thus giving a total available depth of 7 feet for the supply of water to 
the oity, the qnantity of water to be dmwn from the loch being restricted to fifty 
million gallons in twenty-four hours. For the p n r p  of providing compeneation 
water to the riperian ownera on the river Teith, power waa also given to mbe Looh 
V e n d a r  5 feet 9 inchen above ita pmvions summer level, and to draw it down 6 feet, 
and elm to raise Looh Drunkie 25 feet. An aqueduct aae built from the southern 
shore of Loch Katrine to Glaspw, 8 feet wide and 8 feet high thronghout, with a 
semicircular top, and having e fall towarde Glmgow of 10 inchen per mile. At first 
only e portion of the available million gallom per day rras conveyed to Glasgow. 
but by the end of 1881 the whole of the works necenaary to wmplete the original 
deaign were 5niahed. In the year 1884 i t  was found neoeeslvy to provide a larger 
quantity of water in order to keep pece with the growth of the oity, and it  wan then 
found that the roughneea of the rook sidea of the aquedaot had a very retarding 
influence upon the velooity of the water, and that the aqueduct could not be made to 
di iarge  more than forty-two million gallons per day. Power was subsequently 
obtained from Parliament to build a eeoond aqnednot, to raine Loch Katrine an 
additional 5 feet, and to convert Loch Arklet, which flows into Loo11 Lomond, into a 
reservoir by mining it 25 feet in level. These worh are now in progrees, and when 
completed are entimated to give a supply of seventy-five millions of gallons of water 
per day to the city of Glasgow. Should a still greater supply be neceesary in the 
Suture, i t  ie believed thia can be obtained by wnnecting Loch Doine with Looh Entrine 
by a tunnel through the intervening hills, end by construoting an embankment at the 
bottom of Loch Dome to mica the water-level SO feet, and another at  the bottom of 
Loch Foil to raise. the water-level of that looh 10 feet, and i f  still more water were 
wanted Loch Lubnaig mold furnish it  (eee papers by Jamee M. Gale, Edq., u. INBT. a.E., 

in the Tran~. I d .  hhgineer~ in ScoUnnd, vola. vii., xii., xxvi., and xxxviii., and hie 
Beport on the proposed extension of the Glasgow Corporation Water Works, dated 
b y  17.1884). 
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turned out untrustworthy, and was coneequently discarded. 8nb 
mquently Mr. Pnllar deeigned the sounding-apparatus shown in Fig. 1, 

which in hie ban& baa 
worked admirably and w 
onrately. 

D ~ r n m o ~  or mn! P O u  
& ~ ~ ~ ~ D I N Q - I I I A ~  

The aoundiog-maahins (m 
Fig. 1) in eonstrocfed of steel qele 
tuhee, which are held in podtion 
by meanr of gun-metal b d e k  
a ~ d  ie divided into two seetione in 
order to pack iato as little p e e  
as p i b l e  for transport. The tird 
wetion consista of a bracket, w r y -  
ing two upright tubea, with an 
adjugtable clamp (KX by meensol 
which the machine ie fixed to the 
gunwale of the k t .  Over (Ie 
ends of the two upright tubes, at 
the dieconnecting joint (L), L 
slipped the aecand section of the 
machine, conabting of two hori- 
zontal tubes, to which the drum 
with the munding wire,rneafluiog 
pulley, indicating diale, greae 
box, etc, are all fixed. The dram 
(A), which came8 the wireI is r 
small smpension wheel, with a I'- 
shaped rim, tangent spokes, and 
gun-metal hub. The hub bar cone 
bearinge, which can be s m e d  up 
eo that any wear may be allowed 
for. The rim of the dram is a p b l e  
of holding over 1000 feet of three 

FIG. I.-?. P. F'ULLAB'B BOUNDLNQ-MACEINP. atrand gs lvan id  steel (F). 
On the hub of the drum is bxd 

a bronze pinion wheel, in gear with another pinion wheel fitted with a orank handle 
(B), by means of whirh the wire on the r im of the drum lney be wound in, and on the 
other side of the hub is an sdjoetable bend-brake (E) intended to regulate the sped 
9f the wire when running out. There is aleo a etop for the pnrpose of preventing 
the weight from running out when the machine is not in am. The wire, after learing 
the drum, takee a complete turn round a measnring pulley (O), then through r 
greaee-box (M), and over a v i d e  pulley (H), to the weight (I), which takm the fm 
of a sounding-tube constructed to procure a ample of the depoeit, with h p v d r e  (J) 
at  the foot, the wire being attached to the weight by means of a splice snd clip 
hook. The meannring pulley hae a circumference of nearly 1 foot (measnred tb- 
the centre of the wire it  is exactly 1 foot), so that for every foot of wire which rung oat 
the measuring pulley makes one revolution. The motion of the rnessnring pulley is 
transmitted to a eeriea of indicatitlg dinla (1,2, and 3). one recording feet, another 
and a third hundred9 of feet. When the weight atrikw the bottom the motion - 
and tho depth may be read off the indicating dielr. The dials fltted to the p w n t  
machine wad only to a depth of 999 feet 6 inch-, but by the addition of (m extra dirl 
greater depths could be sounded. 
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All the soundings recorded in thia paper were taken from small 
rowing-boats, with the exception of a few obtained from Mr. Dunsmure'a 
etaam yacht on Loch Katrine, and they were all taken with Mr. Pullar's 
nounding-mmhine. It wea naual to pees from aide to aide of a loch 
along definite liiee, the length of the linee and the dietances between 
them being aeoerteined from the 6-inch Ordnance Survey mapa, which 
were throughout need for plotting the poaitione of the eoundinge. Before 
making a d o n  aoroes a looh, the boatman wan trained for some time 
to reoertain the diatanoe covered in ten, fifteen, twenty, and fifty stmkee. 
The position on the line of soundings wm determined by reference to 
polee or other objeata placed one behind the other on shore, and by the 

number of stroke0 between each position. When neceaeery the position 
wse determined by &mne of a pocket eextant, and frequently the 
position of the sounding8 near the ahore was ascertained by measurement 
with tape linee, or mrde several hundred feet in length, etretched from 
the ehore. In addition to the crow-lines, soundings were ueuelly taken 
in eeveral positions between the lines. When 8x97 special feature was 
indicated by the aoundinga, a aeries was taken in e radial manner from 
a fixed point. 

The level of the surfaces of the lochs was obtained by reference to 
the bench-marks along the ehore, but ae a rule no correction wea made 
for the variation6 in the riae and fall of the water while the work was in 
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progress. Information was oollectd when poeeible from l d  people a8 

to the height of the water in  the variona loohs in the d q  and wet 
monthe of the year. 

The samples of bottom-deposits were carefully oolleoted by means 
of the sounding-tube furnished with a flap-valve a t  ita lower end (see 
Fig. I), the oolour and general a p v a u a e  being noted, and the samples 
aarefully preserved for future examination. 

Serial tempemturee were taken in eaoh of the loohe by meens of 
Negretti and Zambra's reversing thermometers, speoially adapted for 
u e  on the wire-rope of the sounding-maohine; obeervations at  the 
surfaoe of the loohe, and in the streams feeding the looh, were Erequently 
made as opportunity offered. The pelagic fauna and flora of them lakea 
were examined by means of fine silk tow-nets, whioh were dragged 
through the water at  different depths, and the colour and transparency 
of the water were frequently tested by the submergence of o o l o d  
discs. 

After the completion of the survey of a particular lake, and when all 
the soundings had been plotted on the 6-inch Ordnanoe Survey map, 
contour-lines of depth were drawn a t  definite intervals, and the area 
between the coneecutive contours were measured by the planimeter, 
from which the oubio oontents and the mean depth of each loch were 
calculated. The drainage areas of the various looha (as shown on 
Map I.) were marked off on the 1-illoh Ordnanoe Survey map,  and the 
areas between the oonmt ive  contour-lines of height were measured by 
the planimeter, from which the bulk and the mean height of the land 
above the level of the lochs were calculated. 

This paper is illustrated by seven coloured maps. The firat three 
are intended to show the general physical featurea of the district in 
which the lochs, treated of in this paper, are situated, and are drawn to 
a scale of 2 miles to the inoh. 

Plate I. shows the orography of the district, the height of the lend 
being indicated by different shades of brown, and the depth of the loohs 
in fathoms by different shades of blue, and the drainage areae of the 
various lochs are outlined by a distinctive aoloured line. It will be 
observed that the drainage areas form together one compact area, and, 
indeed, i t  may be said that (excluding in the mean time Looh Arklet) 
they are in reality one united drainage system, since Lochs Doine, Voil, 
and Lubnaig drain into the river Leny, and Loohs Katrine, Acby ,  
Drunkie, and Vennachar drain into the river Teith, whioh two riven, 
join above Callander, and flow onwards until they join the river Fortb 
at Stirling, and ultimately empty themeelves into the Firth of Forth. 

Plate 11. shows the surface geology of the distriot in varioue d o m ,  
and has been prepared from unpublished material colleoted during the 
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progress of the Geologid Snrvey of Scotland, revised by Meeers. Peaoh 
and Home, end now publiebed by permiasion of Sir Arohibald Geikie, 
the Diredor-General of the Geological Snrvey of the United Kingdom. 
A disoneeion of the geology and glaoiation of this distriot, and of the 
relation of the depths of the lmhs to the surrounding geological feature6 
of the country, will be found in the valuable and important geological 
notee contributed by l&wua. Peach and Home appended to this paper. 

Plate 111. shows the mean annual reinfall of the district in different 
shades of blue, the mean rainfall a t  the variom obeerving stations being 
given in heavy blaok figurea We are indebted to Dr. Alexander 
Bachan, F.R.s., for information whioh haa enabled us to prepare thin 
map. 

The remaining four m a p  show the details regarding each of the loohe 
under ooneideration on a larger scale (3 inohee to the mile, 1 : 21,120), 
on whioh the majority of the soundinge taken during the survey are 
given in feet, the intervale between the contour-lines of depth being 
indicated by different shades of blue, and the intervals between the 
contour-lines of height of the neighbouring country by shades of brown. 

Plate IV. shows Loch Katrine and Looh k k l e t ,  the contour-linea of 
depth being drawn in Loch Arklet at  25 and 50 feet, and in Looh 
Katrine at 50, 100, 200, 300, and 400 feet. 

Plate V. shows Loch Achray, Loch Venneohar, and Looh Dmnkie, 
the contour-lines of depth being drawn in Loch Aohray a t  25 and 50 
feet, the area deeper than 90 feet being indicated by a dotted line ; in 
Loch Vennaohar at  25, 50, and 100 feet, and in Loch Drunkie only a t  
50 feet. 

Plate VI. shows Loch Lubnaig, the contour-lines of depth being 
drawn a t  10, 25, 50, i5, and 100 feet. 

Plate VII. shows Looh Doine and Loch Voil, the contour-lines of 
depth being drawn in Loch Doine at 25 and 50 feet, and in Loch Voil 
at 25, 50, and 75 feet, the area deeper than 90 feet being indicated by a 
dotted line. 

We tender our thanks to J. G. Bartholomew, Eq., F.LQ.S., for the 
care with which he has supervised the production of these maps, and 
for valuable advice and suggestions during the progress of the work. 

In addition to the maps, there are eleven woodcute in the text, 
illuetrating the oharacter of the scenery in the vicinity of the loohs, 
the sounding maohine, etc. 

DEPTHS OF THE LOCES. 
Loch Katrine.-Loch Katrine is one of the best known and most 

beautiful of the Scottish lochs. The oelebrated woodland scenery of the 
Troseachs and Ellen's isle is situated at ita south-ecretem end, while 
splendid moorland scenery prevails at the north-weetern end. It has a 
total length of about 8 miles, with a maximum width of almost exactly 
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1 mile between the mouthe of Letter bum and Strone barn on the 
northern shore to a small bar on the opposite shore. The mean b d t h ,  
obtained by dividing the area of the loah by ita length, ia 0.6 mile, or 
1056 yarde, being 73 per cent. of the length. 

The waters of the louh cover an area of 5059 wrea (or equate 
milea), and i t  draine an area about eight times greater, or about 24,900 
aarm (nearly 373 aquare milea).* The total number of eoundinge taken 
in Loch Katrine waa 775, an average of 163 per eqnare mile, and the 
average depth of these waa 1423 feet, the greateat depth observed being 
496 feet (82i fathome).t The positione of the majority of the soundings 
are shown on Map IV. 

PIG. 3.-LOCH KATBIIE AND ELLCN'B IBLE. 

(Pran a pho?oproph by J. Vcllantim.) 

The bulk of water contained in the looh ia eetimated a t  27,274,000,~Oo 
cubic feet, or abont one-fifth of a cubic mile, and the mean depth 
(euppoaing the loch to be of uniform depth over ite preeent area) at 199 

When the watora of Looh Arklet are diverted into Loch Katrine t h b  drainage 
area will, of ooorae, be extended. 

f 88 long ago as September, 1812, an8 September, 1814, Mr. James Jardine, c.r.. 
reooded observations on the depth and temperature of Loch Katrine (see Buchsn, Pm. 
Boy. 60c. Edin., vol. vii. p 791,1872). The maxirnnm depth recorded by him in 20 
feet (80 fathoms), whereas, ne shtod above, we found a depth of 495 feet. HL t e m p  
ratum observations are given in the table of serial temperatures, and diinaaed along 
with the recent obmrvations. We believe that Mr. J. Y. Buohanan took mundingr 
and temperatures in Loch &trine some jests ago, but, em far M we an, aware, they 
were never publbhed, and are therefore not available for diacuaaioo (eee a h  Art. 
*' Lake" in Enaycl. Brff., 9th edit.). 
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feet (33 fathome), the&ean depth being over 40 per oent of the maximum 
depth. The length of the 

.. loch is 85 times the maxi- 
E mum depth, end 21 1 times 
8 the mean depth. 
Y 
B The surfaoe of the loch 

"9 -ding to the Ord- ma. S.-oee-e~cnon or L W ~  
nanoe Survey u p s ,  a t  an r a ~ ~ ~ l a z .  T= BUC. POR- 

TlON BBOWE TEE TRVE p elevation of 364 feet above ,,,,; ,, ,,,,, 
O =a-leve1,sothat our w n e y  TME BLOPE~ H A a O m u T m  !z 
S shows that a considerable TEN -ILB. 

portion of the bottom of the loch (equal to about 
S: 645 aores, or over one square mile) lies below sea- 

5 level, the deepest part being 131 feet (or 22 fathoms) 
g g below the level of the sen. The area below the 
Y a level of the sea is indicated by a red line on Yap IV. 
:E 
. i3 In this respect Loch Katrine differs from the other 
h loohs referred to in this paper, for in none of them 

1 is the depth suPoiently great to bring any portion 
H of their bottoms below the level of the sea. 

The eoundings show that Loch Katrine prao- 

2 tically forms a single basin, not being divided, like 
8 Loch Lomond and Loch Lubnaig, for instance, into 

0 P, = 3 separate basins by any important ridges or rises 
X "  
4 .  on the bottom. The deepest part is in the oentre 

of the looh, a long narrow depression, with depths 
E m  

g exceeding 400 feet, extending for over 4 miles from 
5 I opposite Coilachra to opposite Ruinn Dubh-aird, 
' E with a maximl~m width of over a quarter of a mile ; 
f -  

this 4OO.ft.et depression hw an area of about 516 
O acres, or 17 per cent. of the entire superficial area 

2 1  
g E  

of the looh. The deepeat sounding (495 feet) is 

3 situated at  the very eastern extremity of the 400- 
feet depression. 

8 The 300-feet depression is over 6 miles in 
length, with a maximum breadth of one-third of a 
mile ; i t  extends from off Coilachra to near Ellen's 

4 
4 isle. The area enclosed between the 300-feet and 
k 
ij 400-feet contour-lines is about 416 aores, or 13 per 

oent. of the entire area of the looh. 
A 
0 cl The 200-feet depreesion is 54 ailes in length and 
I half a mile in maximum breadth, extending from 
4 south of Ellen's ble to near Blaok island, where g J i t  is separated (by a sounding of 198 feet) from a 

small isolated area, lying between Coilaohra and 
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Blaok island, he-third of a mile in length by nearly one-eighth of a 
mile broad. The area betwean the 200- and 300-feet oontom is about 
510 aoree, or 17 per cent. of the area of the loch. 

There are two 100-feet depreamom, the principal one (6 milea in 
length) atretohing from oloee to Ellen's ide to Black ialand, the otbr 
extending from Blaok i a h d  towarde the point oalled Bndha nam Moine, 
with a total length of over hdf 8 mile. The area enc lod  between the 
100- and 200-feet oontonm is about 670 acres, or 22 per oent. of the area 
of the loch. 

The 60-feet line followa pretty oloeely the oontour of the looh, from 
Rudha nam Moine into the eaetarn arm of the looh at the Trcmeache, 

running o n ~ d e  of Blaok ieland, Ellen's isle, and the emall ielanda near 
the shore all round, with a emdl isolated patch at the junction of the 
Troesachs arm with the arm leading to Achray Water ; it enclosee a 
small shallow, with a beacon on it, opposite the entrance of the Olm- 
hoile. The area between the 50- and 100-feet contours is about 400 acres, 
or 13 per oent. of the area of the looh, while the area between the coast- 
line and the hO-feet oontonr ie nearly 550 acme, or 18 per oent of the 
area of the looh, so that 82 per cent. of the floor of the loch b oovered by 
over 50 feet of water. 

Loch Arklet.-At the present time Loch Arklet draine into Looh 
Lomond, but the corporation of the city of Gleegow have power, by the 
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erection of a dam at ita aeet end, to divert the waters into the oatch- 
ment-besin of Looh Katrine, in order to increase the supply of water tb 
the city. The snrfeoe of this little moorland loch is, amording t o  the 
Ordnanae Survey map,  465 feet above sea-level. It haa a total length 
of over a mile, and a maximum width near the east end of nearly half 
a mile. The mean breadth is abont onethird of a mile, or 587 jards, 
being 33 per oent. of the length. Its watera oover an area of about 
210 rrawe (0.3 equtue mile), and i t  draim an area about sixteen 'times 
p t e r ,  or about 3400 acres (54 qnare  miles).. The number of Bound- 
i n g  taken in Lmh k k l e t  (aee Yap IV.) waa 135, the avera'ge depth of 
these being 21 feet, and the greatest depth, obeewed '.being 67 feet 
(11 fathoms). The mam of water in the loch is estimated at  222,000,000 
cnbio feet, end the mean depth a t  24 feet, or 36 per o a t .  of the maximum 
depth. The length of the loch is 79 timea the maximum depth, and 
218 times the mean depth. 

The wide eastern portion of Loch Arklet is shallower than the 
narrower western portion. The SO-feet depression extends little more 
than halfway towards the eastern end of the loch, and ie slightly under 
half a mile in length, the greatest depth (67 feet) being approximately 
near the centre of the depression, and nearer the western than tbe 
eastern end. The area over 50 feet in depth ie estimated at  about 
19 acrea, or 9 per cant. of the area of the loch, while the area between 
the 50-feet line and the shore is abont 191 acres, or 91 per cent. of the 
entire mperficial area 

Two small islands appear on the chart in the shallower part of the 
loch towards the north-eastern end. 

Loch dchray.-This pretty little lake is situated a t  the entrance to 
the Troseache, and immediately before the windows of the Troesaohs 
Botel. Loch Achray, the surface of which is, amording to the Ordnance 
Survey maps, 276 feet above sea-level, has a total length of about I+ 
miles, with a maximum width of nearly one-third of a mile. The 
mean breadth ie about a quarter of a mile, or 458 yards, being nearly 
2 1  per cent. of the length. Its waters oover an area of about 205 
aores (one-third of a square mile), and the area draining into i t  is 
twenty-two times greater, or about 4500 aares (7 square miles). The 
number of soundings taken in Loch Achray (see Map V.) was 171, 
and the average depth of them waa 3tia feet, the maximum depth 
reoorded being 97 feet (16 fathoms). The bulk of water aontained in 
the loch ie eetimated a t  321,000,000 cubic feet, and the mean depth at  
36 feet (6 fathoms), or 37 per cent. of the maximum depth. The length 
of the loch is 68 times the maximum depth, and 183 times the mean 
depth. 

The 50-feet depreesion is over two-thirds of a mile in extreme length, 
with a maximnm,width of about onefifth of a mile, lying uniformly near 
the &ntre of the loch, and covers an area of about 64 m s ,  or 31 per 
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osnt. of the superfioiee of the looh. Within this area there is a dqmarion 
oooupying about 32 aaree where the dep th  e x d  90 feet, the gratest 
regietered depth (97 feet) being reoorded in two plaoee approximately in 
tbelaentre of the l ~ h .  At the weat end of the I d ,  not far ftom the 
hotel pier, a detwhed eounding of 60 feet ie woorded ; off the mouth of 
the Achray water there are some ahallow patahea, and a ahallow in the 
centre of the looh towards the weat end, on whioh there are 2 to 3 feet of 
water, ia marked by a besoon. The area 1- than 60 feet in depthis 
egtimated at  abont 141  am^, or 69 per cent. of the total area of the lo&. 
The -tern end of the loch is relatively ehallow ; a t  one place them ia 
a depreaaion with 27 feet surrounded by ehallower water, and a t  another 

PIO. 7,-loCE AOEBAY, LOOUIXQ WEST TOWABDB BEN VSNGS. 

(From a phokgraph by J. )-&dim&) 

plum there is what appeara ti, be a aubmerpd orannog covered by only 
1 or 2 feet of water. 

Loch Vennachar.-Loch Vennaohar, the aurfuca of whioh ia, -ding 
to the Ordnanoe Survey maps, 270 feet above aea-level, hae a total length 
of about 4 miles, with a maximum width of lesa than three-quarters of 
a mile. The .mean breadth ia about two-fiftha of a mile, or 704 yard% 
being 10 per cent. of the length. Ite waters oover an area of abont 
1030 acrea (or over la aquare milea), and it drain8 an area nearly 
eighteen times greater, or about 18,300 aorea (284 square mileg). Tbe 
total number of mundinga taken in Loch Vennaohar (see Map V.) mr 
423, an average of 163 per square mile, the average depth of these being 
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41 feet, and the greatest depth obeerved being 111 feet (1% fathoms), 
so that it may be regarded ae a relatively shallow looh. The bulk of 
water oonteined in the loch ia eetimated at  1,903,000,000 oubic feet, and 
the meen depth a t  42+ feet (7 fathoms), being 58 per cent. of the maxi- 
mum depth. The length of the loch is 190 timee the maximum depth. 
and 498 timea the mean depth. 

It will be o b r v e d  from an examination of the map that the lwh is 
deepar in the eestern than in the weetern portion, the western end being 
shallow and oovered with weeda, eo that one mast pmoeed nearly a mile 
from the west end of the looh before enoonntering depths of 60 feet, and 
thia is merely a mall ptoh separated from the prinoipal 60-feet depres- 
eion by a dietanoe of nearly two-thirds of a mile. In August the water 
in the looh is a t  its lowest, and the wee& at the west end moat abun- 
dant. The prinoipal50-feet depression is about 2 milee in length, with 

no. 8 . - m  vearAarma. LOOHI~PO BOUTH-wm. 
( h m  a photograph by 0. W. W h . )  

a mean breadth of about one-third of a mile and a maximum breadth of 
nearly half a mile. It inoludea two 100-feet depmxdons : the firat one 
ie very irregular in shape, situated approximately in tbe centre of the 
loch, and aontaine the greetest obeewed length (111 feet), which lies 
towards the northern shore ; the seoond one occupies the central portion 
of the large 50-feet depreaeion, the greatest depth observed therein being 
106 feet. Towards the eeetern end of the large 50-feet depreesion is a 
small shallow patch in the oentre of the Itah oppoeite Porlnellan, in 
which a depth of 36 feet was found. 

At the extreme eastern end are situated the slaioee and weir, over 
which the compensation water p e e s  into the river Teith; a t  mme 
clietance from the sluices the depth of water flowing over a weir is 
recorded twice a day. 
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The area between the ahore and the 50-feet oontonr is eetimated at 

about 635 acre* or 62 per oent. of the entire superiici.1 uet~ of the loch. i 
while the area between the 50- and 100-feet lines in eetimated a t  about 1 
324 earee, or 31 per oent., and the area with dep th  over 100 feet k 
eetimated-at abont 71 aoree, or 7 per oent, of the arm of the loch. 

Loch Drunk&.-This picturesque and irregular Highland looh ie shut 
in on all mdea by high hilla, ie diffimlt of aocees, and rarely visited. 
The surface of the looh, aooording to the Ordnmae Survey map, ia 416 
feet above the level of the etm, but i t  wee raised 25 feet in  oonnection 
with the water-eupply to the city of Qlesgow, with the view of fnmish- 
ing compensation water to the river 'l'eith. The eoundinga ehown on 
the map give the depth of the loch in April, 1899. 

Loch Drunkie ie remarkable in many reapecte. I t  ie the amellest 
of the five lochs in the Loch Katrine dietrict, but deeper than the larger 
Loch Arklet situated a t  a similar high elevation, and quite ae deep as 
the neighbouring Looh A c h y  situated at  a lower elevation. I n  form 
it ie peculiar, coneiating of a quadrangular portion throwing out three 
arms of various sizes in different directions. The largegt arm rune in a 
north-easterly direotion, the extremity approaching within a quarter of 

l 
a mile of the southern shores of Loch Vennachar ; this arm oontains 
the greatest depths obaerved in the loch, and near ite extremity t h e  

I 
Ordnance Sllrvey map indicates a small island which wee not seen. 
The second arm in point of size runs directly west, and contains a 
maximum depth of 80 feet. The smalleat arm runs in a south-weeterly 
direction, deepening gradually though irregularly from 6 feet at t h e  
extremity to 15 feet near the junction with the quadrangular body of 
the loch. 

The maximum length of the loch (between the extremities of the  
north-eastern and eouth-weetern arms) is over one mile; from the 
extremity of the weetern arm to the oppomte (eastern) ehore of the loch 
is a little lees. The maximnm width of the quadrangular body of the 
loch is over a quarter of a mile. The mean breadth is 0.21 mile, being 
21 per cent. of the length. The wetere of the loch cover an area of 
about 138 aores (0.22 square mile), and draine an area ten timea greater, 
or over 1400 acres (2.2 square milee). The number of soundings taken 
in Loch Drunkie (see Map V.) was 155, the average depth of them 
being 383 feet, the greateet depth observed (exeotly the same ee in the 
oase of Looh Achray) being 97 feet (16 fathoms). The bulk of water 
oontained in the loch ie eetimated a t  217,000,000 cubio feet, and the 
mean depth a t  36 feet (or 6 fathome), being 37 per oent of tbe 
maximum depth. The length of the loch ie 54 time8 the maximum 
depth, and 147 times the mean depth. 

There are two depressions with depths over 50 feet: one a t  the 
extremity of the western arm, about a quarter of a mile in length, and 
the other filling up the greater part of the body of the looh, and 
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extending aome dietan08 up the north-edarn arm, being over one-third 
of a mile in length and about onequarter of a mile in maximum width. 
The area over 50 feet in depth ia estimated at  43 sores, or 31 per oent. 
of the total area of the looh, while the area between the ehote and the 
50-feet oontour is estimated a t  95 eoree, or 69 per oeut. of the area of 
the loob. 

Loelrs Voil and Doiw.-Them two loohs, the mufama of whioh, 
8ooording to the Ordnanm Survey maps, are situated a t  an elevation of 
414 feet above eecr-level, formed a t  no very dietent date a oontinuans 
looh, whioh haa been divided into two portions prinoipally by the 
deposition of material brought down Mondy le  glen by the river; this 

ie supported by the feot that deep water extends oloee up to the dividing 
promontory of land on both eidee. The former oontinuoue looh must 
have been over # milee in length. Aa the level of these two looha is 
50 feet higher than the level of Looh Katrine, it hae been euggeated 
by Mr. Gale that the water-supply to the oity of Qlasgow could, if 
oeoeaaery, be inoreaeed by oonneoting theae loch to Lwh Katrine 
by a conduit through the intervening hille. 

Loch Veil.-Loch Voil haa a total length of over 34 milee, with a 
maximum width (near the weatern end) of about onethird of a mile. 
The mean breadth is about a quarter of a mile, or 422 yarde, being 
7 per cent. of the length. The watere of Loch Voil cover an area of 
No. 1V.-APRIL, 1900.1 z 



about 661 sores (0-88 square mile), and thoee of Looh D b b  about 1s 
aorea (0-21 aquare mile), cr together over one s q ~  mile, while &Y 
drain an anwr thirty-five timen greeter, or about 24,600 (-1~ 

aquare milee). 
The total number of noundings taken in Looh Poi1 (w *p VIL) in- 

279, the average depth of these being 398. feet, and the gre&eat depth 
98 feet (or 16; fathoms). The bulk of water contained in the looh in 
& h a t e d  a t  1,000,000,000 cubio feet, and the mean h p t h  at 41 
(or nearly 7 fathom), being 42 per oent. of the maximum dep* The 
length of the loch ie 189 time% the maximum depth, atid 451 tima the- 
mean depth. 

Loch Voil becomea narrower and shallower t a d  the eastern ; 
one muat proceed about a mile and a h Jf (or over - onethird of the l e e -  
of the loch) from the eastern end before encountering depthe of 50 fest, 
while deeper water ia found toward~ the weatern end. The  li0-feet 
depression extende from quite cl- to the weetern end for a distan~~ of 
2 milea towards the eastern end of the loch, with a maximum width 
of about a quarter of a mile. Towarde the =-eatern end of the loah 8. 

oonaiderable area (over half a mile in length by a sixth of a mile in 
maximum bresdth) having depths greater than 90 feet. In.thie d the 
deepest soundinge are situated (the greateat depth, 98 feet, having been. 
observed in two placea). From thia depression the bottom of the loch 
apparently rise0 very gradually towarde the eastern end. 

The area over 60 feet in depth ia estimated a t  about 230 ecree. or 
41 per oent. of the entire area of the loch, while the area between the 
ehore and the 50-feet line ia estimated a t  about 331 acreq or 69 per a n t .  
of the total extent of the loch. 

Loch Doine.-Loch Doine has a total length of nearly one mile, with 
a maximnm width of over a quarter of a mile; the mean brerdth is 
about 0.21 mile, or 370 yards, being 21 per oent. of the length. The 
total number of aoundings taken in Loch Doine (eee Map VII.) wan 90, 
the average dopth of thee9 being %I$ feet, the gwateet depth being 
65 feet (11 fathoms). The bulk of water *contained in the lo& is eeti- 
mated at  196,000,000 cubio feet, and the mean depth at 33 feet (G. 
hthome). The length of the looh ia 81 timee the maximum depth, and 
160 timee the mean depth. 

In Looh do in^ the deeper water oooupiee approximately the oentre- 
of the looh, the deepeat mundinge (65 feet) being found, however, nearer 
the eeetern then the wentern end of the lwh. The 60-feet d e p d o n  
oovera over one-third of the a m  of the loch, being about threequartem 
of a mile in length with a maximnm width of over oneeighth of a mile. 
It owma doubtful whether this 50-feet depmmion ia not really m w t d  
into a larger and a smaller portion, for the narrow neok ahown on the. 
map ia founded upon a mngle sounding of exnetly 50 feet.. The grsrtest 
depth, 65 feet, was obearved in eeverd epota aituated torrardr the 
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esstern end of the looh. The area with depths over 50 feet ie estimated 
at 47 aarea, or 35 per oent. of the entire area of the looh, while the area 
with depths leea than 50 feet is eotimated a t  88 acres, or 65 per oent. of 
the area of the looh. 

Loeh L&aiq.-The outflow from Loahs Doine and Voil pasees by 
the river Balvag, 5 miles in length, into Looh Lubnaig, the wrfaoe of 
whose waters is, eooording to the Ordnance Survey mapa, 405 feet above 
eea-level, or 9 feet lower than that of the other two loch. A coneidera- 
tion of the intervening ground indimtea that in poet-glacial times these 
three loohe formed one single eheet of water. 

TIC;. ~O.--L4NX LUBNNG. LOOKING XOETH. 

(From o *&grmpA by 0. W. U'i lrn.)  

Looh Lubnaig baa a total length of nearly 4 milea, following ap- 
proximately a line drawn down the centre of the looh, with a maximum 
width of about two-fifths of a mile. The mean breadth is nearly a quarter 
of a mile, or 422 yards, being 6 per oent. of the length. Its waters cover 
an area of about 614 acres (or nearly 1 aqnare mile), and i t  drains an area 
365 times greater, or about 22,400 acres (noarly 36 square milea). The 
total number of soundings taken in Looh Lubnaig (see Map VI.) was 
394, the average depth of these being 201 feet, and the greateet depth 
obeerved 146 feet (243 fathome). The bulk of water oontained in the 
loch is estimated at  1,144,000,000 oubic feet, and the mean depth at  
42% feet (or 7 fathome), being 29 per oent. of the maximum depth. 
The length of the loch ie 1-15 timee the maximnm depth, and 493 times 
the mean depth. 

2 2 
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Looh Lubnaig differs from the other loohe in the neighbourhood. in 
that i t  doe8 not constitute a eingle b d n .  The bottom is appuedy 
very irregular ; the oontonr-linea of depth do not follow the oonbu of 
the loch, hollone and ridgee alternate with eaoh other, and in wrs 
plaoea comparatively deep water in found close to the ahore. while in 
other plrroee ahallow nater extende a ooneiderable dietan- from shaa 
The looh ie also, oomparatively apeding, very narrow and eh.llow an- 
eidering ita mee, nearly two-thirde of the area being under 50 feet in 
depth. The loch may be conveniently divided into two halven, de6ned 
by the central conatridion in the outline of the looh a t  the en-- of 
the Ardchullarie burn, where the bottom ehallown and eepnrataa the two 
prinoipal deep d e p d o n e ;  the northern half trenda in a north-& 
and south-eeet direotion, while the aouthern half trende almost directly 
north and eouth. 

There are two depreeeione in which the depth e x 4  100 feet, r i tb  
an isolated aonnding of 106 feet between them. The larger d e p e o n  u 
contained in the aouthern half of the loch, and ia over half a mile in 
length, with a maximum width of about one-eixth of a mile ; the gertesr 
depth in this depreeeion ie 118 feet. The emaller but deeper depresim 
is aituated at the bane of the northern half of the looh, oconpying r 
central poeition, and k over a quarter of a mile in length, with a 
maximum width of about onseixth of a mile. The deepeat sounding in 
the loah (146 feet) ie centrally plaoed in thk  depreesion, lying north- 
weatward of the point where the Ardchullarie barn entera the loeh 
The area over 100 feet in depth in eetimated a t  about 55 mree, or 9 psr 
cent. of the entire area of the loch. 

There are three depreesione in which the depth exoeeds 50 feat. 
The largeet i n  contained in the aouthern half of the looh, and in o m  
14 milee in length, with a maximum width of over a quarter of  a mile. 
The second in point of size in oentrally plaoed, and is over half a mile 
in length, with a maximum width of over a quarter of a mile. 
third and smalleet (and a h  the ehalloweet, the deepeet eounding in it 
being 62 feet) ie situated near the northern end of the looh, and ie lit& 
more than a qnarter of a mile in  length and about onegighth of a mik 
in greateat width. At the upper end of the loch. where the rim 
Balvag entern, there ia a long epit formed of detritne brought down 
the river, and thie end of the looh for a dietan- of thresquarters of 

mile ie very ehallow, while a t  the lower end the 50-feet contonr * 
found within 200 yarde of the outlet. The area between the 5(Fkrr 
and 100-feet oontours ia eetimated a t  about 162 ecrree, or 26 psr ant. of 
the total area of the loch, while the area with depthe under 60 feet b 
eetimated at  about 397 acree, or 65 per cent. of the area of the loch. 

When the loch wee visited on April 6, 1899, i t  appeared from d 
on the shore that the water had lately been 4 feet 10 inches highs th.o 
a t  that time, and i t  has been known to have been 12 or 18 inch- 10- 
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so that the rise and fall ia about 6 feet in all. On one oooaeion a disc 
wae visible down to a depth of 174 feet, and on another down to 2C4 feet. 

On the western shore, between 1+ and 14 miles from the eouthern 
end of the loch, there ie a remarkable eandy spit, whioh atretches out 
towarde the oentre of the loch, the origin of whioh appeere to us some- 
what p d i n g  (see the GFeological Notea by Mesara Peaoh and Horne). 

The details regarding the different loohe have been aolleoted together 
in the table on p. 330 for oonvenienoe of referenoe and cornpariaon. 

AB a general rule, the materiale forming the depoaita in them h h -  
water loaha beoome finer grained the farther from the ehore and 
the deeper the water. Off the months of rivere and burna there is 
frequently a considerable aocnmi~lation of gravel and fine and ,  extend- 
ing for mme distanoe into the lake and oooaeionally reaohing rather deep 
water. Large stonea, gravel, and a n d  are neually fonnd all round the 
ehorea within the limita of wave-aotion. The height and length of the 
waves, end the depth to which wave-aotion extend& depend on the eize 
and depth of the loch. 

The oentral prrrta of the looha are oompied by a fine impalpable mud, 
whioh ie found in ita most oharaoteristio form in the greater depths far 
from ehore; i t  is uenally of a light or dark brown oolour, and eometimes 
there are indications of differentcolonred layera. The neual mineral 
speciee are quartz, felepars, black and white mica, amphibole, pyroxene, 
magnetite, garnets, eto. Chemical analysia ehowed that theae fine muds 
contained no appmiable calcareone matter, but traoes of eulphuretted 
hydrogen were always preaent. The lose on ignition after drying a t  
90" C., due to organio matter and oombined water, varied from 13 to 
26 per oent. Diatome were oberved in nearly all the samples, and 
vegetable fibre waa neually present in greater or leee abundanoe. 

The earnplea from the deepeat part of Looh Katrine were brownieh, 
fine-grained, homogeneone mu& with glittering mioa-flakes, ooneiating 
principally (50 to 70 per cent.) of angular mineral partioles exoeeding 
0-05 mm. in diameter, the mean diameter being abont 0.15 mm., with 
clayey and vegetable matter, and many minute mineral partiolee lean than 
0-05 mm. in diameter. A few diatom were obeerved, and one scrmple, 
after drying at  90' C., gave 19.91 per cent. low on ignition. 

The  mud from the deepeet part of Looh Aohray wea of a grey-brown 
colonr, oontaining mnoh vegetable and clayey matter, the mineral 
partioles exceeding 0.06 mm. in diameter making up probably 30 or 40 
per cent. of the whole deposit. Some fine diatoms were obeerved, and 
the lose on ignition, after drying a t  90' C., amounted to 12.84 per oent. 

The  mud from a depth of 102 feet in Loch Vennaohar wae yellowieh- 
brown in oolonr, containing abont 20 per cent. of mineral partiolee with 
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a mean diameter of 0.1 mm., but prinoipally made up of amorphous 
chpey matter with vegetable matter, and many minute m i n e d  par- 
tialee lato than 0.05 mm. in diameter. There were a few diatom; the 
loss on ignition, after drying a t  90" C., amonnted to 14 per oent. 

The mud from the deeper part of Looh h k i e  was of a dirty brown 
alonr, oontsining 10 .to 20 per oent. of mineral partialee with a mean 
diameter of 0.1 mln., but oonaiating prinoipally of amorphous olayey 
matter, with manyemall mineral partidea, and vegetable matter. A few 
diatoms were observed. The lee0 on ignition, after drying a t  90" C., 
amounted to 26-88 per wnt. 

The depoeit from the deeper parte of h h  Arklet WM eimilar to that 
from Looh Dmnkie, with even a larger quantity of vegetable matter. 

Tbe mud from the deeper parto of Lochs Doine and Voil wan of a 
brown oolonr, with 30 to 4 per oent. of mineral partiolee, and olayey 
and vegetuble matter, and a few diatoms. A sample from a depth of 
80 feet in Loch Voil, after drying a t  90° C., gave 22-74 per cent. loan on 
ignition. 

The material from a depth of 136 feet in Loah Lubnaig WM a brown 
impalpable mud, with 30 to 40 per cent. of mineral particlee, muoh 
clayey and vegetable matter, and a few diatoms. The 108s on ignition, 
after drying at  90° C., amounted in one aample to 16-29 per oent, and 
in another ample to a5-76 pr-aent.  

During the various visita to the different looha, many obaervatione 
were made on the temperature of the water, both on the surface and a t  
intervals below the enrfaoe, down to the bottom. All the serial tempere 
turee taken by ne have been colleoted together in the table on p. 332,. 
and, in order to make the record more oomplete, the temperaturea taken 
by Jardine in 1812 and l8J4 in Loch Katrine are given in the first two 
.columne. 

Loch Kahine.-The eurfaoe temperatnrea taken in Looh Katrine 
-during the aeven daye from June 5 to 11,1897, are extremely intereat- 
ing, as illustrating the effed of the wind. The rauge of temperature 
during thh time wae 124O, from 45.3" to 57.8". the higheet reading being 
.observed a t  Tromechs pier on the evening of June 5, and the loweet a t  
the mme plaoe on the evening of June 9. This was evidently the 
reeult of a strong eest wind, which commenced to blow on the 6th. and 
continued from the same direction till the 9th, blowing the warm ear- 
face-waters before i t  from the e a t  towards the west end of the looh, 
while colder water from below woe drawn up to the surface a t  the eeet 
end of the loch to take ite place. The gradual cooling of the water a t  

- -- . - 

Temperature observations in the rurfnce-waters of aome of the lochs under eon- 
aididerstion have been taken by Mr. Thamns Scott, and the results published in the 

Bspcwta of the Firltrty Board for Bcotland. 
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the eaet end of the looh is well ehown by the temperatures taken at  Tm- 
esohe pier from day to day: thne a t  6.30 p.m. on June 5 the temperature 
wee 57.8"; a t  11.30 am. on the 6th it wae 56.2". and at  4 p.m. 65.3" ; a t  
7 am. on the 7th i t  wan 49-2"; a t  10.30 a.m. on the 8th i t  waa 46.3O; 
and at  7.15 p.m. on the 9th it wan 45-39 By 9.30 a.m. on the 11th it 
hod riaen again to 50.1". The effect of the wind waa a h  ahown by a 
seriem of aurfeoe-temperaturea taken from the steamer on its way from 
S t r o m  pier to the Troeeeohe pier on the evening of June 9: 
thna a t  Stroneahleohar the temperature wee 52.6" ; near the waterworks, 

52-0" ; near Letter, 49.6" ; near Brenachoil, 48.8" and 48.0" ; near Ellenf 
ble, 47.4" and 47.0"; and finally at  Trowache pier, 43.3'. I t  will thus be 
eeen that it ie very uneofe to rely on a single obeervation at one spot, a6 
giving a enre indication of the temperatnre of the surfeoewat. of a 
looh aa a whole at  any given ae8aon. A year later (from June 4 to 9, 
1898) the temperature of the ourface-waters of Looh Katrine wae not 
observed to fall below 50". On November 26,1897, the eurfaoe-tempera- 
tare varied only from 46.8" to 47.4', and on April 13 and 15, 1899, from 
41-20 to 42.7". 

The eerid temperatures in Lo& &trine are ehown graphically 
in the accompanying curvea (Fig. ll), which exhibit the mamh of 
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temperature in the wafers of the looh throughout the ya r .  The aarrs far 
April shone that the water from top to bottom hse a temperahue rang- 

ing between 41" and 42" Fahr. In the two anrvea for Jnne the hmtbg 
effeot of the snn on the eurf1~1~1ayem ie indicated, but in deptlw beyond 
20 fathome the temperature hae not been appreoiably e f f d  In Jnw 
1898, the whole body of weter in the looh waa apparently dightly 
warmer than in the previone Jnne. The November curve ehoas a p t  
accumulation of summer heat in the layers down to dep th  of 30 and 35 
fathoma By thin time oooling haa set in, and propame dowly until 
the spring, when the whole of the layere a m m e  the nearly uniform 
temperature indicated by the April curva The temperature of the 
bottom of the looh in depths of 400 feet may vary one or two d e p  
from year to year, this variation being dne to the strength of the wind8 
and general character of the climate in different yeere.* The higheat tem- 
pemtum reaorded in Looh Katrine is 58.4", ao that the range in the oentral 
parta of the looh throughout the whole year ie probably about 18" Fahr. 

Loch Arklet.-Temperatun, observations taken in the centre of Loch 
Arklet on Jnne 11, 1897, gave a temperature a t  the snrfece of 55'4', 
and at  5 fathoms 54.4"; on April 13, 1899, the snrface-tempereture was 
42.7". Temperaturn ae high a8 61" have been recorded in this Id, 
so that the annual range probably exceeds 29". 

Loch Achray.-Obeervatione taken in June and November, 1897, .nd 
April, 1899, ehowed that the temperature of the mrfaoe-wetere varied 
from 41" in April to 59.5" in Jane, the temperature in November being 
46". An intermediate observation at  5 fathom in  the centre on 
June  12,1897, gave 53.5". The highest reading recorded at  the wvfroe 
-of thie loch ie 64.1°, so that the annual range probably exoeeds 32". 

Loch Drunkid.-Obeervatione taken on June 12, 1897, ahowed thrt 
#the eurface-waters had a temperature of 57", and an intermediate 
observation at 5 fathoms gave 52.6". On April 14, 1899, the s a d  
-temperature was 42.4". 

Loeh Vennachar.-The temperature obeervatione taken in Jnne, J*, 
and November, 1897, and April, 1899, ehowed that the temperatlure of 
the amfaoe-water varied from 41" in April to 56'5" in Jnne, the tern- 
peratare in November being 46" to 47", while the water of Blair- 
atream had a temperature of 42-29 Serial obeervatione in the centre 
of the looh on June 10, 1897, showed a gradaal fall in the ternperatnre 
from 55.8" at  the surface to 47.2O a t  15 fathome ; while on April 11, 
1899, the temperature was pmoticcrlly uniform from emfaoe to bottom 
at 42'5" to 42.7'. 

- - -  ~ 

* Bee Murray, "Some Observations on the Temperatare of the Water of t h e e  
Free.h-water Lucl~a" (Seotlialr (Jeogmphicnl Magusim, vol. xiii. p. 1,1897). At noon 
March 10, 1900, in calm and freety weather, the temperature of the wrh~+water of 
Loch Katrine, over the deepest part of the looh, was 409, at 10 feet 402O; at dl otba 
depths down to 492 feet the temperature-reading were 40.0" and 401". On the a m e  
date the readings in shallow water were 39.4". 



THE FRESH-WATER LOCHS OF XWMAND. 385 

LocA Doi~--Obeervationm taka  on July 7,1897, end April 10,1899, 
&owed that the temperntare wied from 42" in April to 54" in Jnly. 
Serial obeervatione in the centre of the looh in Jnly gave a temperaturn 
at the eurface of 64". falling to 52.1" a t  10 fathoma, while in April the 
temperature waa found to be nearly uniform from eurfaoe to bottom, 
ranging from 41.8" to 42-6". 
L d  Voil,Obeervatione taken in July, 1897, and April, 1899, ehowed 

that the temperatum of the eu r fo~wa te r  vtuied from 41.2" in April to 
56.5" in  July. Serial obeervatione taken on Jnly 7, 1897, showed that 
in the centre of the loah the temperatun a t  the eurfaoe waa 55-0°, a t  
5 fathome 54-0". and a t  16 fathoms 545", while further down the looh 
the temperatnre appeared to be rather higher, viz. 56.0" at  the surface, 
and 55.3" a t  3 fathome and 8 fathoms. Seriale taken on April 10, 1899, 
showed that the whole body of w'ster wae practically uniform in tern- 
peratnre a t  about 42". 

For the d e  of comparison a few eurface-temperatures were taken 
at the head of Loch Earn on Jnly 8,1897, the temperature of the looh 
varying from 48.8" to 49-2O, while that of the streams flowing into the 
loch wae 52.2". On the following day (July 7, 1897) the eurfam of 
Loch Voil near the shore had a temperatnre of 56-4", and a little distanoe 
from the ahore 54.6". while the water of the burn flowing into the looh 
had a temperature of 53.6", and higher up the etream 53.1". It thua 
appears that the watere of Loch Voil were warmer than those of Looh 
Earn, and in the oase of Loch Voil the etresm feeding the loch had a 
lower temperature than the loch itaelf, while in the caae of Looh Earn 
the atreams were warmer than the watera of the looh. 
L d  Lubnaig.-Obaervatione were taken in Loch Lubnaig only on 

April 6 and 8,1899, and ahowed that at  that time the temperatnre of the 
water was nearly uniform from surface to bottom, the range being only 
from 41.8" to 42.7". 

k o m  the point of view of temperature, the Scottish freeh-water l och  
may be divided into those which freeze during hard winters, and thoee 
which never freeee. Those which k e  over in winter are shallow 
lochs, and when frozen the water-temperature beneath the ice ia a t  the 
maximum density point of freeh water (39.1") or lower. In  spring the 
temperature of these shallow loche rises mnch more qnickly through 
the heat of the sun, and the whole maee of water attaine a higher 
temperature than in the cam of the deeper lochs; they also lose their 
heat mnch more quickly in the autumn than the deep lochs, and con- 
sequently have a much wider range of annual temperature. In the deep 
hche--thoae with 400 or more feet of depth-the temperature of the 
water never rises eo high in summer, nor sinke so low in winter, as in 
the shallow loche, and the range is much lam. The temperatnre d 
the bottom water in some cases does not change moro than 1" Fahr. 
from year to year, and in the deepest loche i t  appears to be practically 
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constant a t  all times and aeseons; 44' is the l m t  temperature thnt 
bee been recorded a t  the bottom in any of them deep Soot- loohm, bo 
that the maximum deneity point in never rerrohed. In mummer, autumn, 
and even early winter, i t  is possible, by observing the temperature of 
the surfam and aub-nurfrroe watere, to form a fairly accurate idea of the 
depth of a looh, the temperature being higher the shallower the loch. 
The watere from a deep looh-like h h  &trine--are muoh the best for 
the water-eupply to a oity, for in summer the temperstme is relatively 
low and in winter i t  ie relatively high. 

Tow-net and other obeervatione show that the nature and amount of 
the organic life in the fresh-water lochs are subject to great variation in 
the different lochs when oompared with each other, and in the eame loch 
a t  different seeeons of the year. Large numbers of observations an, being 
collected, and we may look for interesting results when theee are in a 
state for diiouaeion. Generally speaking, the pelagic fanna and flora rua 
mnch more abundant in the warm summer monthe than at  other times 
of the year, and are also more abundant in the shallow loohs than in  the 
deep ones. I n  the spring months there is a great development of 
diatom and other Phytoplankton, which render the water less 
traneparent than at other times of the year. 

Mr. Thomas Soott has lately beeu comparing the fauna in eeveral of 
the Scottish loohs at  different Beaeons of the year ; some of his d t a  for 
the lochs now under oonsideration may be noted. 

In  Loch Katrine the Entomoetraoe and other invertebratea were 
soeroer than in the other loohe examined. Fourteen epeoies are recorded, 
B m i n a  Zongiqina being the only species present in all the gatherings; 
Lep&dora was entirely abeent from the gatherings oolleoted during the 
oolder months. Cyclope rtrenuw and Polyphemus appeared to be mom 
friequent in the upper part of the loch, and Bomina and Leptodora in 
the lower part. The sidee of Loch Katrine do not generally present 
oonditione very favourable to shore-dwellers, and an examination of the 
shore about Stronechlachar yielded scarcely anything that differed from 
the tow-net captures, while at  the lower end the shore between the- 
Troeeaohs pier and Ellen's isle yielded mnch better resulta. Here fortp 
species of Crustacea were obtained, IW well ee one or two apeoiee of 
Molluaca, but they were all individually scam. The C l a d e r a  were 
more numerous in species in the warmer than in the colder months, 
while with the Copepoda the reverse was observed, though the differenoe 
was not so great.. 

In Loch Arklet, Hobpedium gibberurn, one of the moat remarkable 
apeoies of the Cladocera in Britain, wee moderately common in the 

Scott, Sembmth Annual &port of the Firhery Board for EaoUond. pt. iii. pp. 
148-151,1899. 
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.tow-net gatheringe oolleoted in  September and November, 1897, and in 
June, 1898, i t  waa abundant all through the water, but when the looh 
wm vinited in March, 1898, not a tram of Hdopedit~tm oodd be ~n 
In Jnne, when H w i u m  wae no abundant, other epeoiee previonaly 
- o h e d  were either very Boor- or abeent, am if they had been more 
or 1- orowded out by thie partionlar cldoceran. Eleven amatacean 
.s+w are m r d e d ,  Daphnia being the only form obtained in all the 
gatherings; BythotrepAer wee obeerved in September and June, but not 
in November and Maroh, and Lcptodma ooonrred only in September. 
Infwria (Caratium, eta) and mioro-algae were much l e a  frequent in 
Jnne than in the other gatheringe. Forty-two epeoies of Entomoatraca 
were obtained by hand-net r ~ n d  the ehores of Looh Arklet, inolnding 
a few comparatively rare forma; very few mollneos were obeerved in 
any of the gatheringag 

Twelve epeaiea of Entomoetraae were oaptured by the tow-neta in 
Loch Aohray, Diapknnw, Duphnia, and Boaminu being taken in all the 
gatherings. Holopedium, though common in September and June, waa 
not observed in November and March; Bythotr* aleo appears to be 
subject to aomewhat similar aea~onal variation. Fifty apeciea of Ento- 
mostnrar and four epeoiea of Molluaca were obtained by the hand-net, 
and by dragging the tow-net for a ehort dietance over the bottom of 
Loch Aohray. Three rare epeoiee: DMptomwr ccierzejekii, Lathonura 
rediroetrie, and Mompil~r dinpar were obtained, and in June a green 
freeh-water eponge (Spngillo Juuialilie) appeared to be moderately 
common in eome ehallow parta of the looh. t 

Loch Vennachar containe a rioh ornetacean fauna, aa well ae other 
invertebrates, moat of which are enitable for fieh food. Of forty-five 
epeoies of Cruetaces recorded from Loch Katrine, Achray, and Venna- 
char, thirty-five epeoiee were observed in Loch Vennaohar ; thirteen of 
the epeciee from Looh Vennachar were not obeervd in either Looh 
Katrine or Achray ; fifteen of the epeciee were common to the three 
loche.3 

Twenty-Gve speciee of Cmtaoea and four epecitw of Molluaoa am 
,mded from Loch Lubnaig, inoluding a new oladooeran (Alono 
%92cekr), and one or two epeoioa new to Britain.$ 

RAIRFALL AND OUTFLOW. 
An attempt haa been made to arrive a t  an approximation to the 

total amount of rain falling annually on the drainage areaa of the looh 
under oonsidemtion. although the available reoorde are far from euffioient 
for the purpose. Dr. Alexander Buchan, p.m., haa kindly eupplied us 

Boott, &ocntecclth &port of the Firhmy Board for Sootland, pt. iii. pp. 143-1M. 
t lbid.. pt. iii. pp. 153-156. 
1 Scott, Fuorr(emth Report of tL Firlrcry Bonrdjor Bcdand, pt. iii. p. 167,1895. 
5 Soott, Thirteenth Report o/ the F i h r y  Bwrd for Scolland, pt. iii. p. 2t7, 1891. 
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with information regarding the reedings of the rain-gaugen at  obeewing 
atations within, and in the vioinity of, the oatchment-Wins of thm 
loohs. The poeitione of these rainfall etatione, and the mean annml 
rainfall, aw ehown on one of the m a p  accompanying this paper (set 

Map III.), and further particulare will be found in the following 
table :- 

I 
I Ardioi I . . . . . . . . . . . .  

Firkin . . . . . . . . . . . .  . . . . . . . . . . . .  Arroohar 
Head of Duchray . . . . . . . . .  ... Glengyle 
Top of hill, Loch ~atrin.e"tnnnei 

. . . . . . . . .  B w  0' Turk I . . . . . . . . .  I lmh Drunfir , 
I Looh Vennachar ... 
I Between Ben ~ e d i  and Q& ~ i n i &  

The Qart . . . . . . . . . . . .  . . . . . . . . .  j 
. ~iaircreach . . . . . . . . . .  

Stronvar . . . . . . . . .  , 
Loohearnheed . . . . . . . . .  
Tyndrum . . . . . . . . . . . .  I 

Grouping these atations and their mean annual rainfall into t h a ~  
likely to represent the rainfall on the oetchment-basin flowing out of 
Loch Vennachar, and those repreeenting the rainfall on the oatahment- 
basin flowing out of Loch Lnbnaig, we arrive at  an average rainfall of 
76-25 inchee for the Loch Lubnaig catchment, the mean height of the 
rain-gaugee being 538 feet above the level of the sea, and an avenge 
rainfall of 75'37 inchee for the Looh Tennachar oetohment, the menu 
height of the gaugee being 528 feet. 

The entire catchment-basin flowing out of Loch Vennaohru (i .e. the 
oombined drainage-areas of Lochs Katrine, Achray, Dmnkie, and Ven- 
nechar) ie about 15-29 square milee, and the mean height oeloulated from 
the bulk of land above the level of the loche ie about 704.185 feet; the 
mean height of the eurfaoee of them four loch  above eea-level is 3314 
feet, m that the mean height above the sea of the entire catchment ie 
about 1035.685 feet. The entire catahment-basin flowing out of Loch 
Lubnaig (Ce. the combined drainage-aream of Loohe Voil, Doine, .nd 
Lubnaig) is about 73.39 Eqnare milee, and the mean height above the 
level of the lochs is about 935.129 feet ; the mean height of the enr!imw 
of these loohe above eea-level i 412 feet, so that the mean height above 
the eea of the entire catchment ie about 1347.129 feet. 

The ueual praotioe among engineera is to add 2+ per oent. of rainfa 
for eaoh 100 feet of height above rain-gaugee. Applying thie rule b 
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the Loch Vennachar oatohment-basin, where we have an observed rain- 
fall of 75-37 inches at an average height of 528 feet, we mnst add 12.7 
per cent. for the additional 508 feet of meen height, making an average 
annnal rainfall over the entire olrtohment of 84-94 inch*. This wonld 
give an annnal fall of rain on the entire oatchment equal to 14,857.214.000 
cobio feet. Applying thin mle, in like manner, to the Loch Lubnaig 
catohment-basin, where we have an obeerved rainfall of 76-25 inohee 
at an average height of 538 feet, we mnst add 20 per cent. for the 
additional 809 feet of mean height, making an average annual rain- 
fall over the entire oatchment of 91-5 inchee. This wonld give an 
annual fall of rain on the entire catohment equal to 15,600,760,000 oubic 
feet. 

There L another method of eetimating the rainfall, without taking 
the mean height of the drainage-area into ooneideration. Supposing the 
usually aoaepted increeee of per oent. per 100 feet of height, and a h  
the mean annual rainfall a t  the average height of the rain-gauges, to be 
approximately oorrect, i t  ie poeeible tooaloulate the rainfall at any given 
beight. ' For the Loch  en-har catchment the probable rainfall at t h e  
name heighte and i n k a l e  aa the contour-lines on the Ordnance Survey 
maps haa been calculated from the etarting-point of the mean of the 
observing etati- 76.37 inchee at 528 feet. Thus at the surface of Loch 
~ennachar the rainfall wonld be about 70.5 inohes; at 500 feet above the 
sea, 75-2 ; at 150 feet, 79.9; at 1000 feet, 84-6 inohee ; and eo on, adding 

per cent. for eaoh enaxeding interval of 260 feet. Multiplying the 
area between any two conmtive  contour-lines by the mean of the two 
figures calculated for the same two line8 ehonld give an approximation 
to the amount of rain falling on that area. The result aa obtained by 
this method for the entire oatohment-basin flowing out of Loch Ven- - 

nachar ie given in the following table :- 
Cubic feet. 

Level of lodm to 500 feet. 16'53 aquare mifen x 72.8 iochee = 2,795,710,000 
500, 750 ,, 1067 X 77.5 = 1.921.117,000 
750,1000 , 10% , x 822 ,. = 1,976,514,000 
1000, lW , 9.46 , x 86.9 , = 1,909,847,000 
1250, 1500 ,. 10-22 .. x 91.6 ., = 2,174,674,000 
1500 ., 1750 , 7-86 ,. x 96'3 ,. = 1,758,476,000 
1750,2000 ,, 5-94 , x 101-0 ,, = 1,393,784,000 
2ooo ,, 2250 ,, 306 ,, x 105%' ,, = 751,422,000 
2250,2500 , 0-99 ,, x 11W4 ,, = 253,917,000 

over2500 , 0-21 ~115.1 , = 56,154,000 

Total ... ... 14.991,815,000 
Thie result comee very near to that obtained from the oaloulation 

b a d  upon the mean height, which gave a total annual rainfall of 
14,857,124,000 cnbio feet. 

Applying the name method to the entire catohment-basin flowing 
out of Looh Lubnaig, we arrive at the following reenlt :- 



Cnblc hd 
Levele of loohs to 500 feet, 6.82 square miles x 71.6 inchee = 1.181982.000 

500 ,, 750 , 715 ,, x 779 ,, = 1,!293.991AOo 
750 ,, 1000 , 9.05 , x 827 ,, = 1,7?8&769,N@ 
1000 , 1250 , 9-70 , x 874 = 1,969,568,000 
1250 ,. 1500 ,, 989 , x 92.2 , = 2,118,4!%000 
1500 ,, 1750 , 9.13 , x 97.0 , = 2,125060,000 
1750 ,, 2000 , 8.06 ,, x 1017 , = l.M4,337.006 
2000 ., '2250 , 6-64 x log5 , = 1,642,879,000 
2250 ,, 1500 , %SO x Ill-3 , = 879,148,aaO 
2500 ,, 2750 ,, 1'88 ,, x 116'1 = 507,08l,OW 
2750 ,, 9000 ,, 1-02 ,, x 1203 ,, = 286,%56,000 

over 3000 ,, 0.35 , x 126'6 ., = 102,!M1,000 

Total . . . . . .  15.750,446,00 
Here, again, there is a oloee agreement between the wwlt  OW 

by thin method and that aaloulated from the mean height, whiah gave a 
total annual rainfall of 15,600,760,000 oubio feet 

A third method of estimating the amount of rain falling on any 
@oular region is afforded by drawing line8 of equal rainfall meamring 
the are= between the linee, and multiplying by the mean a n n d  A- 
lall. Where the linee are b a d  upon eufioiently numeroue records of 
the rainfall at  varioue heights, this method ahould give excellent reaalte; 
but in the oases under diecumion the number of obeerving etatiom h 
emall, and the majority of the rain-gaugee are eituated on the low-lying 
p u n &  only two being p l d  at heighta eroeeding 1000 feet, both J 
1800 feet: therefore the figures obtained in theee oaeee elre most 
probably below the truth Neverthelees, we have attempted to lay 
down the liuee of equal rainfall from the available reoords, ae &own on 
the rainfall map accompanying thia paper (me Map 111.). The 
snoloeed by the lines of rainfall have been meaaured with the phi-  
meter, and the rainfall caloulated for the Loch Vennacbar catchment- 
basin, with the following reeulta :- 

Cnw Ibsr. 
50 to 60 inohee, 12-35 quare mil- x 55 inches = 1,578,040,000 
ti0 , 70 ,, 28-97 , x 65 , = 4,374,714,000 
70 ., 80 18.93 ,, x 75 ,, =3,298,S72.000 
80 , 90 , 8-55 ,, x 85 ,, = 1.688,400.000 
90 ,100 ,, 4.21 . x 95 = 929,166000 
100 ,110 ,, 2-28 ,, x 105 , = 556,175.000 -- 

Total ...... 12,424,867,000 
In like manner, the rainfall has been oaloulated for the Loch 

Lubnaig catchment-basin, with the following resulta :- 
C o b  f c a  

50 to 60 incheq 3.79 aqnaro milee x 55 inohee = 484,272,000 
60,, 70 2389 x 65 ,, =3,607,591,000 
70 80 ,, 21.79 , x 75 .. = 3,796.700,000 
So., 90 ., 1902 ,, x 85 ,, =3,755.928.000 
'30 ,, 100 ,, 4.41 , x 95 ,, = 973.307.000 
100 ,, 110 ,, W49 ., x 105 ,. = 119.530.000 

--- 
Total . . . . . .  12,737P28.000 
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The r d t e  obtained by theee three methodti may be eummarized 
thus : 

Tennrbu ertcbwnL Lab& c h h w n t .  
Pint method ... 14,857,214,000 15,600,760,000 
Beoond ,. ... 14,991,815,000 15,756,446,000 
Third ... 12,424,867,OOU 12,737,328,000 --- --- 

Mean ... 14,091,299,000 c. ft. 11,696,178,000 c. A. 

Sinoe Looh Katrine has been made me of by the Gleegow Corpora- 
tion aa the eonrce of the water-supply to that oity, a reoord has been 
kept of the amount of water flowing out of Lake Vennaohtu-or rather, 
a reaord hee been taken twioe a day of the depth of water flowing over 
a weir a t  W i t o g l e ,  from whioh the quantity of water diecharged may 
be calculated. When the height of the water on the weir exoeeded 5 
inohea, the weir became a drowned weir, so that it waa difficult to 
estimate the outflow, aa there waa a oonsiderable veloaity of approach, 
especially during floode. 

Mr. Gale hae kindly eupplied us with the readinge, taken twiae a 
day during the year 1869, of the depth of the outflowing water at  
Coilantogle, and from these figurea the outflow has been eetimated for 
that year at  9,572,000,000 cubic feet The year 1869 waa the drieet 
year during a period of twenty-four years, and we are not satisfied that 
thii computation can be accepted as a very oorrect estimate of the out- 
flow from thia catchment-baain even for that year. It would have been 
intereating to have calculated the outflow for twenty-five yearn in the 
name way as we have done for the year 1869, and to have taken the 
mean. However, acoepting the above eetimate for the year 1869, and 
adding to i t  the quantity of water eupplied to Glaagow for that year, 
which, from Mr. Qale's table ahowing the average amount of water 
supplied per day during the firat six months of the yeara 1866 and 1871, 
may be taken at  about 1,689,300,000 cubio feet, we find that the mean 
rainfall exoeeds the outflow in this year by 

Aooordi  to the h t  method . . . . . . . . .  3,625,914,000 cubic feet. 
. . . . . . . . . . .  w second 3,760,515,000 ,, . . . . . . . . . . .  ,, -9 third 1,193,567,000 -- 
or.8 mean of ...... 2,859,999,000 .. 

Leelieg made experiments for twenty coneeontive yeam on the 
allowanoe to be made for abeorption by vegetation and for low by 
evaporation, and he oaloulated that the average annual amount of water 
absorbed and evaporated is equal to about 13 inchea of rainfall. On 
this basis, and amnming for the present that the ev~porntion from the 
surface of the water is eqnal to abeorption and evaporation from the 
land, the total amount of water loet through abeorption and evapinntion 
aver the entire oatohment-basin of Looh Vennaohar would be a b u t  

Bee Jour. Soot. Met. b e . ,  vol. v. p. 108, 1878. 
No. 1V.-APBIL, 1900.1 2 A 



342 A BATHYMETRICAL SURVEY- OF 

2,279,886,000 oubio feet per ennum.* Comparing this fignte with the 
figurea given above ahowing the exoeae of rainfall over outflow, we 
obeerve that, aocording to the mean of the three methode, the differenoe 
between the rainfall and ontaow is greater than would be acconnted for 
by abeorption and evaporation an estimated by Leslie, there being en 
ex- aooording to the firet two methods, and a deficiency nocording to 
the third method. 

The foregoing figuwa. oaloulated for the year 1869, show that the 
rainfall unaccounted for by outtlow a t  Coilantogle, and enpply of water 
to Glaegow, ie according to the first method 26 per oent., eooording to 
the seoond method 27 per cent., and aocording to the third method 
8 per oent.: this peroentage muet be referred to loes by abeorption, 
evaporation, and the lase of water through underground ohannels. 

NOTES ON THE GEOLOGY OF TEE LOCH HATRINE Dmrrucr.t 
By Memre. BEN. N. PUCE, F.R.s., and JOHN HORNE, F.Q.S., from nnpub- 

liehed obaervatione made during the couree of the Geologioal Survey 
of Sootland. 

All the loche referred to in thin paper, with the exception of Loch 
Arklet, lie within the catchment-baain of the river Teith above 
Callander. Though eituated about a mile to the w a t  of Loch Katrine, 
the emall lake, Loch Arklet, drains into Loch Lomond. 

1. Beologica2 Structure of the area embracing t h e  Loch. 

All the loohe, save the lower part of Loch Vennachar, lie within the 
territory of the crystalline echiite of the Highlands, whioh are bounded 
along the Highland border by a powerful fault stretohing from Stone- 
haven to the Firth of Clyde. Be shown on the geological eketoh-map 
aooompanging this paper, this dislooation extenda from Aberfoil north- 
east by Leny to Luirgeann on the Kelty water. On the eouth-east side 
of t h b  fault the strata be lo~g to the lower Old Red sandatone formation, 
aompriaing, next the fault, andeeitio lavas and agglomeratee well seen 
in the Kelty water. Further to the eoutheaet there ia a broad belt of 
conglomerate arranged in beds, which are inverted or vertical near the 
fault, and an the observer a p p d e e  the plain they dip toward8 the 
aonth-eaet and pese underneath the overlying red aandetonea 

On the north-weet aide of this great boundary fault of the High- 
h d e  there in a narrow etrip of eedimentary rooks about half a mile in 
breedth, referred provieionally to the Arenig divieion of the Silurian 

The evaporation from the rnrfaoe of the Uen will, of aonrae, exoeed Lealie's flgnna 
for lor thmngh aborption and evaporation. 

t Published by permineion of Bir Amhibald Qeikie, D.c.L., r.a.8, Direator-&nerd 
of the Geological Survey of the United Kingdom. 
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system, and oomieting of red and black ahalea, radiolarian oherte, lime- 
stone~~ and grita. 

To the north ot  this belt of doubthl strata, the whole of the area 
inoluded in the geological map accompanying this paper ia mupied by 
make gmnped under the general tern of the crystalline sohiate of the 
Highlands. The latter are arranged in a definite order, but sa yet i t  
is unoertain whether i t  indicates the original aequence of deposition. 
The g m p s  are here given in apparent deecending order- 

7. Qptnetiferone mica-mhiata. 
6. Loch Tay limestone with sills of epidiorite. 
5: MinHohista with eilla of epidiorite. 
4. Sohistom epidotic grits (" Green Beds "j. 
3. Ben Ledi pita, mamive a d  sometimes schtoee. 
2. Aberfoil s l a b  with eubordinate bands of grit. . 
1. Leny and Aberfoil grit. 
For a dietance of abont 5 miles northwsrds from the great boundary 

fault, the membera of grOIIp8 1 to 4 am arranged in more or lem paralld 
belts or strips running south-weat and north-eest, the strata dipping 
at high angles to the north-west. The group appear in ooneeontive 
order, the Leny and Aberfoil grit being expoaed immediately to the 
north of the doubtful Arenig rocb, while the Aberfoil slates and Ben 
Ledi grits appear mcoaeeively to the north. The schietose epidotio 
grits (group 4), whioh lie apparently at the top of the Ben Ledi grits, 
are developed still further to the north, being traceable from a point 
not far to the mnth of Ben Lomond, north-enat by Loch Chon and the 
lower part of Loah Katrine, thence aama the hilla to Stratbyre end 
Looh VoiL From the Breee of Balquhidder they can be followed north- 
w a d  to Glen Doohart, and they reappear in Glen Falloch in the 
extreme north-went part of the map. At the head of Looh Lubnaig 
and in the Braes of Balquhidder sills or intrusive sheets of epidiorite 
o m r  a t  no great dltance from the " Green Bede." 

In the belt between Looh Chon and Looh Lubnaig the " Green Beda," 
together with the Ben Ledi grit4 form a eeriea of krnpound synclinal 
folde, the etrata being inclined at high angles. To the north and west of 
the " Green Bede " the repreeentativee of the Ben Ledi grite reappear 
and oover a wide  are^, extending from Ben Lomond north-east by Loch 
Katrine and the heights eurrounding the head of Looh Voil, northward0 
by Ben More and weetwarde to Glen Fallooh. Throughout this exten- 
aive area the strata are inolined at gentle anglee: in marked oontraet 
with the etradnre along the Highland border already indicated. There 
in here a ohange, over part of the area at leant, in the lithologid 
oham&s of the Ben Ledi grit group. The strata become more eahietuee 
and mioeoeone, merging in pLeoea into mica-achiets. The acoompanying 
geological map ehom generally where them grit8 etill retain their 
d v e  b r a o t e r  and where they merge into miarr-eohista. 

2 r 2  
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The outcrop of the Looh Tay limeetone ia indioated 00 the geologiml 
map, from which i t  will be eeen that thie limeatone, together with the 
sills of epidiorite, is t r m b l e  from the upper part of S t r a t h p ,  by the 
Kirkton glen, to Luib, in Glen Doohart. 

I n  addition to the great boundary fault already referred to, separating 
the lower Old Red Sandetone from the crystalline schists, varioun faulta 
trending N.N.E. and S.S.W. traveree the south-east part of the area under 
consideration. These are, in the main, branches of the great dislocation 
which has been traced acroee the Highlande for a dietan- of 60 miles, 
from Loch Vennachar by Looh Lubnaig and Loch Tay to Glen Tilt. I n  . 

common with the dislocation referred to, the braooh faulta heve a down- 
throw to the west or north-weet, and they shift for eome distance the 
outcrops of the strata which they traverse. They am tmnoated by the 
great boundary fault of the Highlands, and may be of pre-Old-Red- 
Sandstone age. 

The existing valley-system of the basin of the Teith hae been armed 
out of a tableland of crjetalline eohiets of varying hardneea Though 
there ie conolusive evidence of great eroeion during the suocessive glaaia- 
tione of the region, yet i t  is olear that the present valley-aystem must 
have been developed in pre-glacial time. There is one point oonnected 
with the geological structure of this region which haa had an important 
bearing on the evolution of the valley-system. Along the Highland 
border, as already indicated, there is a great development of con- 
glomerates, coarse pebbly grits, and pywackee, belonging partly to the 
cryatelline echiets and partly to the Old Red Sandetone. These strata, 
being vertical or nearly eo, would be muoh leas e a d y  eroded than the 
gently inclined achistoee rocks lying to the north-west. Such an  
arrangement would naturally lead to the formation of narrow and 
comparatively flatbottomed valleys behind rocky gorges, the latter 
being out through the vertical beds of hard grit and conglomerate along 
the Highland border. That thin remarkable stmoture must have l i k e  
wise contributed to the erosion of rock-basins during the glacial period 
will beoome apparent on a cloeer examination of the geological etructure 
of the area t r a v e d  by the larger lakee. 

In  the caae of Loch Katrine, whioh is the largest and deepest of the 
lochs under cornideration, there ie a great rocky barrier at  ita outlet d m  
to the Ben Ledi grita. Here they form a belt over a mile in breadth, 
and give riee to the rugged scenery eo characteristic of that region. 
They appear on the crags of the Trossaohs at  the mouth of the looh, on 
the crest and slopes of Ben Venue (2393 feet), on Ben Bhreac (2295 feet), 
and on the height8 round Ben An (1326 feet). The strike of them hard 
and durable etrata is E.N.E. and W.8.W.-that ie, at right angles to 
the outlet of the looh, and the bede are vertical or highly inclined. 

The potenoy of the Ben Ledi grita as a rocky barrier muet have been 
coneiderably increaeed by the development of epidotic grits or Green 
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Beds" lying immediatdy to tbe north. The latter, though not M, 

manaive M the Ben Ledi grite, rre hard and durable ; they are repeated 
by a mriee of compound folds for nearly a mile 80mW the etrike, their 
northern limit being near Brenaohoil Lodge. Their trend in likewise 
north-cast and eouth-went, and the bede are vertioal or highly indined. 

On both aid- of Looh Katrine above Brenachoil Lodge the geologioal 
structure ie widely different, for in tbie area the Ben Ledi grits, grey- 
wackea. and elatee reappear in a highly mhiefose form, the strata dipping 
generally a t  low anglee to the muth-e-t. Over muoh of this regia,  
M already indioated, the altered aedimenta merge into mica-eohists owing 
to the development of mioa. I t  obvions that them ma te r ib  would 
yield more readily to the agents of denudation than the m e v e  pebbly 
grib of Ben Venue and the Troenache. 

Looh Aohray, whioh lien about a mile to the east of the outlet of 
Loch Katrim, is only abont 88 feet below the level of the latter loch. 
A powerful fault or dislocation, trending nor thea t  and muth-weet, 
crosees the head of the looh w a r  the 'Jhwache Hotel, which brings the 
m a d r e  Ben Ledi grita to the weat in conbat with elates to the east. 
I t  ie a trne rook basin which has been excavated mainly in the group 
of leee durable s l a b .  

Loch Vennaohar ie mead by the great boundary fault, already 
referred to, along the Highland border, the floor of the eastern portion 
beiug compoeed of Old Red Sandstone conglomerate, while that of the 
wentern part ia formed of grits and date8 belonging to the cryetslline 
mbiste. Tbough there is a oovering of drift on both sidea of the lower 
part of the loch, still t hb  sheet of water forms a true rock basin, for the 
Old Red conglomerate ie expoeed in the river abont 1200 yards below 
the' ontlet 

Loch Drunkin p n t a  mveral interesting geologioal features. On 
referring to the map i t  will be seen that an arm of tbie loch rune nearly 
east and west for upwards of half a mile ; tbe northern margin is com- 

of ma6ve  while the southern margin and probably the floor 
of t h b  b-ch of the loch is formed of leas durable elatee. Another arm 
of thin lake rum N.N.E., in the direotion of I d  Vennachar, the etaatern 
margin of which nearly ooinddee with the couree of a fault that croesea 
Imh  Vennachar to the east of Ifinrick. 

The three lakea, Loch Doine, h h  Voil, and Loch Lubnaig, must 
have formed one continuous eheet of water in poet-glacial time. Loch 
h i n e  ie now separated from Loch Voil by two oones of alluvium, to be 
r e f e d  to pregently. Loch Voil is separated from Loch Luhnaig by a 
narrow plain of alluvium 5 milea in length, the aurface of Looh Lubnaig 
being 9 feet lower than that of Loch Voil. Them loohs form ieolated 
pa* of a true rook basin. Below the outlet of Loch Lubnaig there is 
a prominent rocky barrier composed of the massive grit of Ileny and 
Aberfoil, from a half to threequarters of a mile in breadth. The strike 
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of thb pebbly grit ie north-eaat and math-weat. and the bede a m  i 
to the north-west at high anglea. 

Looh Lubnaig ie t r a v e d  by neveral fault&, to which specirl n 
will be made in the q u e L  The lower part of the loch coincid 
the trend of two faults, whicb, in all likelihood, determined f 
distance the mnree of the river in remote geological time. 

2. Glaciation. 

The glaoial phenomena in the lake dietriot of the b i n  of tl 
prove beyond doubt that, during the olimu of the image, the 
lay to the north of the area now under consideaation; that- 
movement wan more or lese independent of the axiating valley- 
and that even the high& mountaim were ovemdden by the ia 
great development WPB followed by a period of local ghcbtio 
the glaaiern were confined mainly to the exieting valleys, am 
the boulderclay or groand-moraine of the earlier period .p.s 

removed The upper limit of the valley glaciation ie hquently 
by prominent lines of morainea strewn with boulders, whioh r 
oneiderable height on the mountain-elopea The evidence poi 
theee onclnsions may now be briefly anmmuiced 

On the watershed to the north of Loch Dome and Foil, tk 
of the ice-movement daring the great glaciation, aa proved by tl 
was 8.S.E Again, on the lofty watmahed eaet of Loch Lnbn 
south of Loch Earn, between Ben Eooh (2660 feet) and Ben 
(3224 feet), there ie conclueive evidence that the highest mom 
that part of the lake diatrict were overridden by the ioe. TI 
monntains are compoeed of grita, and the e t r b  are well preeero 
Ben Each the striae point S.E. ; on the col between that hill an 
Chroin, S.  40" E ; on the latter m o u n k  about SE, and on the I 
h Vorlich, a t  a height of 2500 feet. the trend of the ioe-mar 
E 40" S. In the tract between Looh Lubnaig and Loch Katrint 
evidence ie obtained of a e o u t b ~ ~ ~ t e r l y  movement a t  gert elt 
For example, on Ben \-am (2685 feet), a t  a height of 2642 feet, 1 
point S.  15" to 20'E; on the north and weat dopee of Ben Ledi, f 
and on the creet of that mountain, at a height of 2875 feet, the i 
ie S-E In Like manner the mountaim guarding the outlet I 

Hatrine are glaciated to the snmmit. Strim oanu on the to] 
Venue a t  a height of 2386 feet, pointing S. 40" E. ; on Ben A 
elevation of 1750 feet, E. 30" S.; and on Ben Bhreaq to the wee 
Yenne, the direction of the ice-markinga is S. 30" to 40° E. 4 
the watershed between Loch Toil and Loch Hatrine, the evidm 
cat- a eonth-eaaterly movement during the great e x e o n  
ica For instance, at rarious pointa on Taobh na CoUe, a t  
between 2000 feet and 2250 feet, the atrim point fj. 30' E, and c 
Gaothaah, S. 30" E. In the tract immediately to the math- 
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Loch Katrine the trend of the ioe-nuukinge varies from S.S.E. to E.S.E. 
For example, on Ma01 Mor (9249 feet) about the 2000-feet contour-line, 
to the north of Looh Artlet, the direction is about S. 15O E. ; and on the 
creet of Ben Uaimhe, to the aouth of that looh, 8.10" to 15O E. E d &  
warda, throughout the tract between Looh Chon and the Trosmoha, the 
trend ia E.S.E To the muth of the lofty heightn stretching from Ben 
Venue towarde Ben Ledi, the direction of tbe strim ia more eesterly, 
thas ehowing that the ioe, &r craesing the high ground, WM defleoted 
more towarde the east (see glacial striae on Map 11.). 

The g e n d  mnth-esaterly movement of the ioe during the great 
glaoiation, throughout the lake dietriot of the baain of the Teith, is 
confirmed by the diaperaal of stonem in the boulder-olay, and by the 
traneport of erration. Many of the boulders have been carried far from 
their aonroe, and are now found on the tops of the higheat mountaim of 
the dietriot, mme even at greeter elevations than the parent rook. 

To the east of Loah Lubnaig, on Ben Vorlioh, at s height of 3000 
feet, huldere of garnetifme mi-mhiet are found reating on glaaiated 
eurfsoee of pebbly grit. Again, on the same mountain, a t  a aimilar 
elevation, tbere are erratice of epidiorita and hornblende-whist-rocke 
which are aseociated with the Loch Tay limestone, and which must have 
been trrrneported from lower ground to the north. Similar bouldera are 
met with on &uc a Chroin and on Ben Each. Again, in the boulder- 
clay on the dopea of Ben Ledi, blooks of hornblendemhiat o m ,  whioh 
muat have been tranaported for some dietanoe. On the south side of 
Looh Katrine, between Stronaohlaohar and the aquedoct of the Glaegow 
waterworks, boulders of quartzite and garnetiftuone mica-schist, which 
am foreign to the Zwein of Looh Katrine, are found in the boulder-olay. 
EBstwarde near Brenaohoil Lodge, on the north side of Loch Katrine, 
there are blooke of blaok sohist, like that which aooompanies the 
quartzite of central Perbhire, and whioh ham not been detected within 
the cotohment-bPein of Loch Katrine. Theee examplee are suf6aient to 
prove that, during the climax of the glacial period, the ioe-movement 
wae independent of the exiating valley-system. Indeed, from the 
evidence furnished by the striae and the traneport of bouldera, it may 
be inferred that the minimum thickneea of the icmsheet during this 
period must have been not lees than 3000 feet in the lake diatriot of 
Perthehire. 

The boulder-clay or ground-moraine, which waa laid down during 
the great glaciation, muat have been extensive, for i t  ie found at great 
elevations, and it eometimea attaine a greet thickneea. For inatan-, in 
the lee of the ridge of Ben Vane, to the west of Looh Lubnaig, i t  
reaches a height of 2290 feet, and in plaoee i t  ia over 100 feet thiok. 
But a large part of this deposit wae removed during the later glaciation 
by the valley glaciers, for the relice ocmr above the limits of the valley- 
moraines, the latter resting frequently on the solid rock. 
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Only a brief allmion ie neoeeaq to &ow the developmen 
later glaoiera. The etriat prodnoed by thie later movement 
generally with the trend of the existing v d e p .  But thongb 
troe, there ia evidence to prove that even the larger valley-ghi 
thick enongh to overflow minor waterahede. For inehce.  t h e  
which descended the basin of Looh %trine m e  thiok enough to 
the low a01 between that loch and Loch Chon, while another 
parsed weatwards by Loch Arklet towarda Looh Lomond. 
example of the aame phenomenon might be quoted. The glacie 
deecended the baain of Looh Voil towards Loch Lnbnaig WM 

enough to overflow the col between Strethyre and Looh Ean 
another branah amended Glen Buckie and joined the Loah I 
glacier a t  Lagpn.  

Yorainee are well developed in moat of the valleys, and I 

quently arranged in aoncentrio linee, ee in Glen Finglas, north 01 
Turk On the m t h  aide of Looh Kotrine, between the jetty ant 
hoile, the moraines are dietributed in parallel lines along the 
the lake. Aa already indioated, the upper margine of the valley 
are defined by the moraines. 

3. The Soundings vietced in Belafion to the Geological History of t 
and ccith Reference to the Origin of the L&u. 

Loch Doine, Loeh Voil, and Loch Lubnaig.-Referenoe hrrs 
been made to the fact that, in poet-glacial time, Loch Doine. La 
and Loch Lnbnaig must have formed one oontinnone aheet 01 

and that their eubeequent isolation bee been due to the depol 
eediment. 

Loch Doine hae been eeparated from Looh Voil by alluvial ca 
down by two atreame, one from the north at  Moneohylemore, and 
from the aonth at  Monachyle Tuarach. The 60-feet enbaqueone 
been traced round the Looh Doine basin, and the deepeet soundi 
feet. At the head of thie loch there is an alluvial flat that a 
weetwards for 13 milee, formed by the Loohlarig river and its tril 
The gradual silting up, whioh is in conatant progreee a t  the head 
Doine a t  the mouths of the Loohlarig river and Allt Camaig, 
ehown by the reenltant ourve in the 50-feet contour-line. 

Tbat Loch Voil is merely a continuation of the Looh Doine 
further proved by the eoundinge, for immediately to the easl 
oones just referred to, the 50-feet contour-line ia met with, and t 
traced round both eides of the loch eaatwarde to about Leda 
distance of about 2 milee. From thie point eaatwards the lake gr 
shallowe towards the alluvial flat at Balquhidder, where morainl 
within 400 yards of Kirkton and Stronvar Bridge. The deepeel 
the lake is enclosed by the !)&feet contour-line at the head of 1 

near Monachylebeg, and the deepeet eounding within thie line ia 
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The trend of Looha Doine and Voil roughly ooincidee with the etrike 
of the crystalline sohieta in that dietriot. It ie oblique--indeed, nearly 
at right angles--to the movement of the great ioe-sheet during the olimax 
of glacial tinditione, and i t  harmonicee with the course of the later 
valleyglaoier. Several small faulta ocour on the Bra- of Balquhidder, 
north of Looh Voil, and on the hill-elope 0011th of h h  Doine, but theee 
are of little etruotural importance. 

The long atretch of alluvium that nepamte~ Loch Voil from Looh 
Lubnaig has been laid down by the Calair bum in Glen Buokie, by the 
Kirkton bnrn a t  Balquhidder, and by various etreams on both aides of 
Strathyre. The silting up now in progreee a t  the head of Loch Lubnaig 
ie well ehown by the tongum of alluvium, on both aides of the Balvag 
river, that pmjeot for eome dietanoe into the loch and ieolate emall 
besine of fret& water. About half a mile north of h h  Lubnaig a 
moraine rises out of the alluvium, probably a fragment of the adjacent 
moraine on both sidee of the valley. Bs the top of this moraine probably 
roee above tbe level of the ancient united lake, the depth of the latter 
near thie looality oould not have been very p t .  

A glanoe a t  the ohart of h h  Lubnaig will ehow that ite floor ie 
muoh more irregular than that of Looh Voil. Thie may be amounted 
for partly by the presence of alluvial oonea formed by varioue streame, 
and by featurea oonneoted with the geologioal atmoture of the b i n .  

The deepeet parta of thie lake form two k i n a  enclosed by the 
100-feet oontonr-line, one to the north and the other to the south of 
Ardohullarie More. The npper one, about 500 yerda long, is 146 feet 
deep, and the lower one, about 900 y a r h  long, is 108 feet in depth. 
Though now separated by alluvial detritue brought down by the Ard- 
ohullarie bum from the north-east, and by the Dubh Shrnith burn from 
the south-west, these basina were probably originally oontinuons. The 
powerfnl Loch Tay fault with a N.N.E. and S.S.W. oourse, and with a 
downthrow to the west, croeaes Lmh Lnbnaig immediately to the south 
of Ardchullarie More, and etrikea the weat margin of the lake near the 
spit of sand to be referred to preeently (eee Map 11.). The steep gradient 
on the west side of the lake to the north and eouth of thin epit of eend 
coinoidee with the course of the h h  Tay fault. About a quarter of a 
mile to the west of the Looh Tay h l t  a minor dielooation, with a 
similar trend and downthrow, oroesee the lake and follows the ohannel 
of the Dnbh Shrnith burn. Now the lower deep basin liee to the east 
or upthrow d e  of the Looh Tay fault, and the npper deep basin ie on 
the west or downthrow aide of the Dnbh Shrnith fault. Theee dialooa- 
tione doubtleae produced brecoiation of the etrata along the linea of 
movement, which led to more rapid disintegration of the matmiale. 

Clam to the north-weat limit of the upper basin e n c l o d  by the 
100-feet oontmr-line the loch shallowe to 20 feet, and from thence 
north-weatwards to a point oppoeite Bienacreag the depth inoreases to 
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62 feet. Here there ia a small baain encloeed by the 50-feet oo 
line. 

At the lower end of the loch, on the east eide, there ie a 
gradient whioh ooincides with a line of fault, having a downth: 
the west (me Map 11.). Aa already indicated, this dielooation ta 
with the Looh Tay fault may have determined in part the oourse 
river in remote geologioal time. But an impartial coneideration 
evidence furniehed by the aonndinge ehowe that the faulta cannot a 
for the erosion of the lake E m .  The atriking fact that the lowc 
baain of Looh Lubnaig coincide8 with the upthrow eide of thc 
Tay fault-the moet powerful dieloostion traversing the cry1 
sohieta of thie area-ahowe that thie rock-baain muet be oacribec 
erosive agent aoting independently of the linee of fault. I t  has : 
been &own that Loohe Voil and Doine muet have been original 
tinuone with Looh Lubnaig. The deepeet nounding in Loch 
98 feet, and in Lmh Lubnaig 146 feet, and i t  ie obvioue th 
eroeion muet be ascribed to a common oauee. The upper part o 
Lnbnaig coinoidea roughly with t.he trend of the ioe-eheet dnri 
great gleoiation, which, from the evidenoe adduoed in the fol 
pages, must have attained a minimum thickneea of 3000 feet. I 
baein muet have undergone further eroeion by the large valley-g 

About half a mile to the moth of Ardchullarie More, on tl 
margin of Loah Lubnaig. there is a prominent apit of asnd exi 
into the lake for abont 100 y d e .  It ocours not far to the m t h  
bend in the leke, a t  the meeting-point of the wave3 prodnoed 
prevalent weeterly winde. By the action of the wavee the 
steadily borne outwarde on both aides of the spit, and from the mi 
i t  ie olear that this feature projeota far into the lake. Further, 
have been in procees of formation when the loch stood a t  8 highc 
for a motion appear0 in the adjacent railway outting, whioh ehc 
eloping layers of aand coinciding with the form of the epit. 

Loch Lubnaig originally extended to a point below Coireaoh 
about three-quartere of a mile below ita preeent outlet. Thia p 
been silted up by the detritue laid down by the Stank and Anie 
The original southern termination of the lake touohed the rocky 
formed by the Leny grit. I t  ie worthy of note, also, that the ' 

Loch Lubnaig hee been lowered abont 20 feet by the denuding a 
the river Leny. 

Loch Katrine.-For a dietanoe of 4 miles w e t  from Brenachoi 
to Stronachlachar-about the half of the total length of the loc 
lake has a comparatively flat bottom, encloeed by the 400-feet c 
line. The deepeet sounding in Loch Katrine, 495 feet, ie a t  the 
limit of this baain, nearly dne eouth of Brenaohoil. The ohm 
that the soundings throughout thie basin gradually increase i~ 
eaatwarde to Brenachoil Lodge. The poeition of the d w p t  IM 
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is of interest, ming that the strata which form the floor of the lake a t  
this point coneiet- of nohistom micaceous grita, to the north-weat of the 
epidotio grita (" Green Beds ") and the Ben Ledi grits, the two latter 
groups having formed the great rooky barrier a t  and above the outlet of 
the lake. 
Near the upper end of the loah a rocky barrier croeees the lake from 

Portnellan by the Black island to Rudha Maoil Mhir an-t Salainn. The 
deepeat sonnding along this barrier ie 90 feet, and the shallowest is 48 
feet. On ita ilower aide the 100-feet contour-line well-nigh CTOtu308 the 
lake. Above i t  there is another b i n  over half a mile in length, the 
greatest depth of whioh is 128 feet, immediately in front of the rooky 
ridge just referred to. Weatwards the lake ahallows, and a t  ita head 
it haa been silted np for a distance of half a mile by the allnvinm laid 
down by the Gyle river. 

Below Brenachoil Lodge the noundings show an uneven floor, due 
probably to ridges of rock rather than to morainio depoeits, if we may 
judge from the geological featurea on both sides of the lake. Ellen's 
isle is composed of epidotio grita ("Green Beds "), and the promontories 
of Am Priosan partly of Green Beds " and partly of Ben Ledi grita. 
The promontory between the pier and the sluice is formed of Ben Ledi 
grita. 

During the geological survey of that region several small faults were 
found to oroes Loch Katrine, but these are of minor importance, and 
hare produced locally a slight brecciation of the strata. I t  is a typical 
example of a rook b i n .  The deepeat sonnding ocours in the front of the 
great rooky banier in the lower part of the lake, in aooordance with what 
we might naturally erp& on the theory of glacial eroeion. Though the 
aoundioge prove the deepeat part of the lake to be 131 feet below sea- 
level, yet thia depth is in proportion to the vast thickness of the ioe 
during the auccaseive glaciations of the basin. 

Loch Adray.-This lake forms one basin, the deepest part being 
enoloaed by the 90-feet contour-line, and the deepest eonnding being 
!I7 feet. A fanlt, with a downthrow to the west, crosaea the head of the 
loch at the Trosgaoha Hotel, which has produced considerable brecoiation 
of the strata, a feature probably continued along the floor of the looh 
between the hotel and Achray. The greater part of this lake ia on the 
upthrow aide of the fanlt just referred to, and the banin, aa already 
indicated, hss been excavated mainly in elates. 

Loch Penmachar.-Between Loch Achray and Loch Vennachar there 
is a strip of allnvium, the difference in level between the two lakea 
being 6 feet. The succemive terraces show that these two lakes 
originally formed one sheet of water, which stood at  a somewhat 
higher level. Looh Vennachar contains one prominent b i n ,  about 
2 milea in length, enolosed by the 50-feet oontonr-line. Within this 
limit there are two smaller basins, which fall below the level of the 
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100-feet oontour-line (nee Map V.). The deepest sounding is 1 
whioh oocurs to the north-east of Invertroeerrabs, on the Line of tl 
boundary fault along the Highland border, which ha8 a downthro 
eoutheaet. Weat of this dislocation the floor of the lake r k m  sh 
a level of 20 feet below the surface. Weetwards, however, near I 
tho depth increases to 50 feet, a feature which minoidea with th 
of two faults cmeing the loch-branches of the Loch Tay fa 
each having a similar downthrow to the west. Doubtleee wl 
deep soundings coincide with linee of fault, the etmte have bet 
shattered and crushed, which ham led to the more rapid diaint 
of the materials. But though them faults may have led to low 
cations of the floor of the lake, they obviously do not account 
excavation of the basin. The long, narrow hollow, croesing o 
these linee of dialomtion, point8 to glaoial erosion. 

Loch DruRkie.-Referenoe has already been made to the p;c 
feetam of this h a i n  (see p. 345). In  the weatem portiox 
weat brrmoh, where the hollow hae been scooped out of slat- 
part of the floor ia enclosed within the. 50-feet contour-lix 
deepest sounding, 97 feet, m u r s  in the north branch of the 
front of a ridge to the east, which rise0 to a height of about 
above the loah. The direction of the striae a t  Loch Dmnkie is I 
and the deepest sounding is found where the eroeion must h 
greateat. 

Arklet.-This lake lies across the path of the great i 
and minoides with the trend of the later movement (ees p p  347 1 

Both the north and amth shores of thia loch are surrounded by m 
but though suah is the case, the stream flows over eolid rock, 
leavee the alluvial flat 1+ miles west of the outlet, and mnl 
flow for half a mile over aolid rock. Originally the lake m 
extended westwards to thie barrier, for the intervening etrip of r 
has been laid down by the burns joining the Arklet water not 
the outlet. On thia flat there are morainee rising up in the 
the alluvium. The greatest depth of the loch is 67 feet At t 
or enst end, where the loch is shallow, two isleta appear, one fc 
solid rock and the other of moraine matter. 

The soundings of the varioue lakes in the basin of the Teii 
Callander, when viewed in mnneation with the geologioal I 

and glacial phenomena of that area, furnieh etrong evidence in 
of tbe theory of their excavation by imaction. It ia proba 
though the lakes lie, as a rule, acrose the path of the great ater 
they may have been partially eroded by that ioe-sheet; at . 
time there can be little doubt that their final modification m 
been produced by the large valley-glaciers. 
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SOUTE-WEST SUSSEX.* 

By HUGH ROBERT MILL, D.W., U .D. ,  F.R.S.E. 

Woodlands and Agriculture.-No data have been found to show that 
there is anything distinctive in the flora or fauna of the district under 
consideration which would single i t  out from the nsighhouring parka of 
the mnth of England. White of Selbourne believed that the wheatear, 
a bird much sought after as a delicaoy and extraordinarily abundant in 
eastern Sueaex, was never taken west of the Amn; but thie hae been 
ahown to be a mistake. The quality of the fish of the district was 
formerly renowned. Izaac Walton said there were four good things in 
Suesex-" a Seleey oockle, a Chichester lobster, an Arnndel mullet, and 
an Amberley trout," all four coming from within the limita of theae 
sheets. There are extensive parka containing a large number of deer. 
In hie 'Deer Parka and Paddocks of England,' publiehed in 1892, Mr. 
Whitaker enurneratea the following which oocur in the district under 
consideration : Arundel Park, 1150 acree, with 600 fallow deer and 30 
red deer ; Cowdray Park, with 800 acree and 350 fallow deer ; Petworth 
Park, 675 aorea and 550 deer ; Parham Park, 450 acree and 250 deer ; 
and Burton Park, with 300 aarea and from 150 to 180 deer. Probably 
no equal area in England wntaim eo great a number of deer. 

The Agricultural Returne published by the Board of Agriculture 
deal with whole counties only, and the Board ie pledged not to pub- 
lish the statistioe of any individual parish. By grouping the parishes, 
however, i t  is possible so to arrange the statistice as to diatinguiah the 
main natural divisions of eoil from one another in a general way. This 
cannot be done wmpletely, beoause one pariah frequently extends over 
several different geological formations, and round the borders of the 
sheet there are portions of many parishes which have to be left out of 
account. The central group of parish- includea those lying wholly on 
the Chalk, and only invaded at  one or two points by small tougues of drift 
in the valleys. Thim group is flanked to the north by a belt of parishes, 
each inoluding a narrow strip of Chalk, a narrow etrip of Upper Green- 
sand, a narrow strip of Gault, and usually some of the Lower Greensande, 
but beyond them is a group lying wholly on the Lower Greensands. 
Similarly, to the muth of the Chalk thereis a transition belt of parishes 
partly on Chalk and partly on the drift-covered Tertiary strata; whilst 
nonth of theae the largest division of all lies wholly on the Tertiaries 
and drift. Altogether 251 square milea are included in the areas 
grouped for agricultural statistics out of the 270 quare  miles of land in 
the nheets. The totals are given in Table V. ; but for purposes of 

Bead at the Royal Oeogmphicnl Societv, February 5,1900. Continned from p. 227. 



comparison the ratios in Table TI, will be  ore useful. Only t 
orope and the principal kindm of lim ~ t o o k ~ m  coneid&, wh i i  
sake of cornparim, the population in tfie several groups is &a& 

fa the region I L ~  P whole there ia rather b e  permanent paetl 
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The acreage under rotation graeaes and olover was almost the 
that nnder wheat. 

The three chief claeses of live stock were kept on the ave- 
the proportion of one pig, two cattle, and ten sheep. By oomperin~ 
different group, an interesting relation will be observed betwee] 
geological character of the laud and tho nature of i b  productione. 

The rich soils of the drift and Tertiariee south of the Chalk a 
far the most fertile and the most farmed. They yielded in 1898 ov 
bnshels of wheat or barley per acre, 65 bushels of oats, and 64 to 
potatoes, while every hnndred acres of pasturage fed 34 cattle ant 
sheep. The country entirely underlain by the Lower Greensand i 
north yielded only 35 bnshels of wheat or barley per acre, 54 bneh 
oats, and 3& tons of potatoee, and every hundred a c m  of ite paeti 
supported 32 cattle and 70 sheep. This is, in faot, the part of the di 
where there are fewest sheep; although the nnmber of cattle ie 
less than in the eouth. On the Chalk the yield of crops is abon 
same as on the Greensands, but oata yielded nearly 57 bush& 
acro, and were oultivated to the same extent as wheat. The par 
which was, relatively to area, twico as extensive as in the eon 
division, fed on every hundred acres only 12 cattle, but 149 sheep. 

Summarizing the reeulte, i t  may be a i d  that in every particnla 
farms of the southern district were best, the largest proportion of r 
land, the emalleet proportion of woodland, the heaviest crops, anc 
largest number of every kind of live stock to the acre of paetx 
On the Greensands north of the Chalk the ground was Jmoet eq 
divided between arable and pasture land, agriculture was poore 
extent of unenoloeed commone much greater, and the proportional 
of land under barley and potatoes greater, though the yield wae p 
On the Chalk the paeture land far exceeded the arable land in amc 
the nnmber of eheep kept in proportion to cattle wee three t i m  
great as on the coastal plain, and four time8 aa great as on the Q 
sande to the north; while the proportional area nnder wheat, h 
and potatoes waa the smallest, and that under oata the largeat. 

Generalizing mere broadly etill, the coastal plain in the eonth 
lw said to be mainly agricultural and grazing country, the Chalk I] 
almost wholly paatoral, and the Greensand valley in the north m 
devoted to grazing. The oame of them differences is to be found i 
mil, both as regards its composition and ita behavimr towarde the 
water which falls on it. 

The areas of woodland were oaloulated in two waye. By i 
measurement the woods marked on the map (1896 edition) oover 
square miles, while from the Agrioultural Returns for 1898 they r a  
only to 26.5 square milee. The latter figure only aooounb f o ~  
square miles of the land. the former for 270. Deduoting 2.6 
milea which lie, according to meesurement, on the 19 square mila 
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out of aooonnt in the Agrionltural Returns, the rntxumred w 
cover 85.4 quare milee on the area included in the Agricnltnre 
-a fair agreement, as the Agrionltnral Returns probably in01 
woodlande ps pastnree, and do not take account of parka. 

Pine woods oover only about one square mile on the G: 
north of the Chalk. All the reat of the wood is decidnom 
beech, and io dietributed on the various geological form 
followe :- 

. . . . . . . . . . . .  OntheChalk ... 23-5 2 . . . . . . . . . . . . . .  On the ~ertiariea and a;i'& 39 
On the Lower Qreenmnda . . . . . . . . . . . .  ' 10-6 B 
On Allnviam . . . . . . . . . . . . . . . . . . .  0-0 I 

Total . . . . . . . . . . . .  ; 38.0 1, 
- 

TABLE VIIL-WOODLAND~ IX 1898. A~PICCLTUEAL RRIWPPTR 
- - - . 

The summit line of the Do- ie nsaallr hre of wood, t 
wind-enpt bushes, and m ue moet of the d e e p  in the Chr 
nwnded wmmila which rim in the oentre of the D o n  be1 
dry urllep u e  &axactariatially orowned with SIMU clump 
-\ bmten line of plantation rnns dong the fiae of the north 
m a t  - the H-" of White's 'Xrtunl Eidoq of Se: 
hut the 4 dorest is hund an the long sonthem dopr~~  The 
m w h m  lugs, but often w q  clam The little 4 rbiah I 
the Tutiuiea is ~-1clclee up to the northern harder wu tha Chll 
the altitude of 3> f e t  abom the eco i t  is rare to a m  r tres ( 

t b c  hcdb-.m and &11t the bo- : few partea sbgl8x.d ue 
cultirated rs the custri $&I of Wed 8- Them uq 
s, me I M I U h h l e  -tih- of old nmds, indurling r ~ ~ b l l  
S\a& Rerstd chnxLpn3 said ti, lw ,i<+ p u n  db 

Sorth af the Chalk m~mett  them are no d on d 
t;xe~*33. ~ z 3  a q  IYI the Gnnlt  Tbe pLat.tim 
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Lower Greeneande ae a rule are amall and scattered; o a h  abound, and 
the treea are fine. 

'Pariah.-The oombined aheeta 317 and 332 include 83 comptete 
civil paridea (Chicheeter being united into one), &nil portion8 of 26other 

me. 13.-1NDZX MAF' OF B t I l m  3 1 7  AND 382, 8EOWXNO 8EEElll O r  ~ - I N C E  AHD 

%-u'OE HAP0 AND TEE BOUNDABXEB OF PAUU33BR 

(Fig. 13). Them cornpond closely with the anoient or eooleeiee- 
tical parishes, but i t  would appear that the parish- need aa unit8 for the 
Cenene mtnrne are not qnite coterminous with thoee on which the Agri- 
edtural return8 are breed. It wonld take too much apace to go into 

2 ~ 2  
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the diBonlt question of ohangee of pariah bounduiee, d 
followa the perishes referred to ore thaw laid down on the I€!! 
of the onsinoh map. Most of the parishes are now entire* but a 
deteahed portione lying ooneiderable dietancwre a+ The k 
of the @hea have remained mtmtantially unohanged, in spit 
alteratione, from a very early period, and normally eeoh psriel 
a eingle village grouped m n d  the parish ohuroh. The periat 
to have grown natnrally until they Wed up the oounty ; it 
spid that the oounty bas been divided into periahee, as the r 
the boundaries to natural featurea shown. The pariahw an 
into thirteen larger divinian+hudreda-and them in turn i 
of larger divisions peonliar to Elneeex, and d e d  r a p .  ' 
run from 0011th to north, and are approximately equal in crre 
repreeented on the aheet are the Bapes of ahioheeter, Am 
Brtamber. The Bape of Chioheater inoludes aeven hundrec 
reqxdvely Aldwiok, Boeham, Box and Stookbridge, Dumpfl 
bourne, Manhood, and W e s t h e  and Singleton. The Bnpe o 
indudes five hundreds, viz. Avisford, Bury, Poling, Botherb~ 
Weat Eaawrith, and all of them are repmnted on the ehee 
the twelve hundreds whioh oompoee the Bape of Bramber* 
perte of only three, Brightford, Eeet Eeswrith, and Patohi 
divisions are not marked upon the Ordnanoe 8 m e y  maps. 
important, but also unmarked, grouping of parishes into re 
dietriota and subdietriots ia used for etatistion1 purpoeea 

On the ooastel plain the priahea have remarkably irregal 
ariw as marked on the map. For a oomiderable part they an 
by rivera or etreams, henoe the bordera are winding. In tl 
800th Bersted and Felpham the pariah boundary leaves tht 
two pointa, deeoribee a ourve, and returns to the etwam. Thee4 
perpetuate former river windings whioh have been deeerta 
water mnoe the boundaries were fixed. East of the hrnn th 
and weetern parish bo~dt4rie0 are, as a rub, nearly Straight fi 
at  right anglea to the mast. In  the flat gorge of the Arun 
mta through the Downs, the ourions alternate allocation of t 
flats to parishes on the east and weet ie the reeult of using an a 
a river whioh in iie windings rune oloae against the steep 
the valley alternately on the right and left (Fig. 14). Thie m 
one of the reaeons that prevented a north end south rood from 
through the Amn valley; i t  would have had to paee throu 
parishee in fj3 miles, and ihere are signs in many of the pa 
them sheeta that the road8 were originally oonetruoted for t h e  
of the p r b h  alone, and eeem reluotant to aroee from one ta 
In the -nth of the Chalk area the pariah boundaries hquc 
down the oreat-lines of ridgee, leaving a whole valley or 
r d e y e  to form the parish. Omasionally, however, the born 
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valley-line, as in the oaae of that between Patching and ( 
two villages whioh stand nearly at  the aame level, facing ea 
on opposite sides of a narrow valley, up the centre .of whic 
the level of the villages, rune one of the minor roede I 

Downe. 
The moet interesting relation of pariahea to geological str 

that pointed out by Mr. Topley for the Wealden area as a w 
nowhere better shown than on ths  northern slope of the I 
Sheet 317. The central village of each pariah from Elated 
stands on the terra& of Upper Greensand a t  the baee of tl 
esoarpment, a site convenient for obtaining water by means 
Ae the villages were planted closely, the pariahes are all n m v  
mn etraight up the escarpment to the crestline of the Down 
to each a portion of paatnre ground ; but they also run eaoh aa 
strip amma the belt of Gault and the Lower Greenaands doo 
valley-line of the river, giving to eaoh parish a ahare of the cu 
grazing lands. In  the Bignor embayment, the pariehea radiatc 
ribs of a fan, gradually ehifting their length from a north4 
to an -band-weat direction, so aa to croea the strike of the 
right angles (see Fig. 13). North of the Bother the sheet on 
portions of parishes alternately broad and narrow, but el: 
their greatest length fiom north to aoutb. Indeed, in the who1 
under review, the predominanoe of north-and-eonth linea r 
boundaries, and the relatively great length from north to 
compared with the breadth from eaat to west, are notioeabll 
tarintics. 

The list of parishes oompletely inoluded in the sheete ie 
Table IX., with the number of inhabited houees and popn 
the census of 1891, and the population at  the censne of 18 
parishes which are only partially included are given in Table : 

The whole district is in the ancient county of Suasex 
formerly a detaohed area in the north-westthe parish of Sont: 
sham-waa part of Hampshire. The whole now forms pa 
administrative oounty of We.st Sussex and of the diowm of CI 
while it corresponds olosely in area and population with tk 
mentary divieion of Chiohester or South-weat Susaex. 

Of the complete parishes, the least populons is Bliddleto 
inhabited houses and 40 inhabitante ; it is aituated on the coast 
Felpham and Climping, and has lost much of its original area 
erosion. The most populous wae South Berated, with 995 : 
houses and 4953 inhabitants; i t  included the town of Bognc 
now forms a pariah by itself. 
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Inbrbiteil 
honsca 
1891. 

Jlidhmt Dietriot- 
Eleted ...... 40 
Treyford ....... 23 
Didling ...... 14 
Bepton ...... 49 
cooking . . . . . .  90 
Heyshott ... 91 
G r a m  .... 84 
h t  Lsvington ... 36 
S e l h  ...... 8 
west hvingtan... 47 
Itfidhnrrt ... 334 

Petworth Dietriot- . 
Egdean ...... .17 
Fittlevorth ... 159 
Stop h.m... ... 82 
Coetes . . . . . .  15 
Bury . . . . . .  114 
Bignor ...... 25 
Burton . . . . . .  11 
Sntton ...... 63 
Bwlavington ... 32 
Dunoton ...... 55 

Thakeham Diakict- 
Coldweltham ... 83 
Greatham ... 12 
Hsrdham ... 23 
Wiggonholt ... 7 
Amberley ... 114 
Northstoke ... 21 
Rackhem ... 29 
Parham ...... 12 
Storrington ... 246 

East Preeton District- 
Houghton ... 38 
Boutb Stoke ... 24 
Amndel... ... 550 
Tortington ... 58 
F o r d  ...... 20 
Climping ... 54 
Bnrpham ... 52 

... Warningoamp 34 
Lymineter ... 357 
Poling ...... 43 
Angmeriug ... 210 
Patching ... 55 
Fer r ing . . .  ... 54 
Kingston ... 12 

Inhmted 
Uon. 
1881. 

208 
147 
85 

269 
574 
448 
413 
221 
49 

151 
1615 

76 
696 
156 
61 

517 
154 
73 

810 
188 
268 

389 
59 

101 
58 

570 
103 
161 
88 

1 

bum& Popul.uon. 
1801. 1 1  1881. 

E Preaton Diatriot (amt)-- ... Eest Preston 57 414 420 ... BBuington 91 4 860 ... Littlehempton 851 4452 5926 
Wwtbonrne Dinttiot- 

... West Dean 120 611 734 
New Fiahbonrne 79 323 316 

Chiohester Dietrict 
(complete)-- 

Chicheator (10 pa- 
riaher) ... 1553 7887 8529 

W w t  Hampnett Db 
trict (complete)- 

... Went Bbke 20 1 95 
. . . . . .  Levant 157 787 805 

... Binderton 21 110 100 

... Singleton 121 579 555 
Eeet Dean ... 73 303 343 
UpWaltham ... 16 67 82 
Slindon. . . . . .  113 539 M 7  
M e h u r n t  ... 31 176 190 
Binsted ...... 20 103 135 
Welberton ... 126 628 607 
h t e r g a t e  . . .%  174 161 
Aldingbourne ... 171 798 743 
Tangmere ... 45 164 185 
Boxgrove ... 162 699 708 
Eartham ... 27 138 154 
Oving . . . . . .  443 1973 1662 
Weat Hampnett 79 505 521 
Hnmboldewyke ... 358 1497 902 
Hunston . . . . . .  43 187 176 
Appledram ... 31 144 159 

I Birdham ... 95 459 455 
1961 E m l e y . .  . . . .  26 140 132 
133 Sidleaham ... 199 920 946 

2748 Selaey ...... 228 1039 901 
165 I Donnington ... 36 191 188 
I00 ; North Mnndham 86 373 401 
270 Paghsm . . . . . .  197 887 874 
286 Merston . . . . . .  24 108 96 
128 I South Bernted ... 395 4953 4166 ... 1587 Barnham 46 230 184 
180 I Felpham ... 167 724 565 

... 982 Miildleton 7 40 44 
. . . . . .  274 Yapton 139 660 556 

232 i --- 
34 I Totnl 10,631 51,183 49.429 
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There are also very small parta of the following pariahee, b 
no population : Finden, North Marden, Harting, Ilogete, and Chi 

Place-Nanm.-The names on the sheeta nnder notice are 
and almoet exolusively Anglo-Saxon. The two commonest term 
are -ton, whioh oooure in forty-seven omea, and -ham, whioh oc 
fiQ. Both these euf6xee signify an enolosure or dwelling-pl; 
other terminations of nearly identical meaning,sach ae-wodh and 
or -Fury. are not unoommon. The termination whioh oomea thin 
list is -ing, of which there are twenty-four examplea. This is the 
Saxon equivalent to tbe Keltio Mac or 0, and indimtea the eel 
of e family or elan, equivalent nearly to the poeeeeeive osee m 1 

in the farm-names of the dietriot a t  the preeent day. P e m a  
for plaoes prevail ; terminations deaoriptive of natural feak 
muoh less oommon. There ere fourteen -dmd or -dea~, eleven 
and a few -hot%; referring to the woods, ten 4 l r s  or - q k e  
-fords and five -bournes, referring to the waters. The =men 
the early and complete settlement of the distriot by the Saxc 
old Roman names, which mnet have been numerous a t  one time, 
earlier Keltio nemee having almost entirely disappeared. 

Dirln'bution of Populaiion.-The sheeta nnder oomideratioi 
sent an area of 270 square miles of land, and the populatiox 
cenwe of 1891 is wlirnated as follows : - 

TAB= X.-PABI~~E~ PAETE OF wmoa AIU ~ C L U D E D  m 8 ~ w r n  817 AED 93 
b o m m  POPULATIO~PB. 

1 1ml. 1 
89 oomplete parlrhes (counting Chiahester ae one) 51,183 49,429 4 

. . . . . . . . .  Portiona of 23 parinhen (entimated) 7595 7606 - 

Inh.blrsd - z- 
(-ad). ( d l .  

1891. 1891. 1831. 

Midharat Dintriot- ...... Teswiok 2 10 10 ...... Tmtton 46 250 206 ...... Iping 21 105 105 
... Stedham... 50 250 242 

Woolbeding ... 12 60 60 ... E.sebonme 40 240 170 
BonthAmbamham SO 160 106 
Lodeworth ... 12 60 
Tillington ... 105 525 5% 

Petworth Dintriot- ... Pekorth 520 2600 2670 
WiaboroughQreen 19 95 96 

West Hsmpnett Dintriot 
Eaet Wittering ... 16 80 86 
West Witking ... 6 SO 33 

-- 
Total prohble population on eheeta ... 58,778 57,035 -1 

fnhatrad 
laonma 

(-r ( 
1 1-1 

Thakebam Dintriot- ... Pulborongh 286 14S 
West Chiltbgbn 100 50 ... Bullington 26 -13 ... Thakehmm 25 18 

Esst Presta~ D i i o t -  
... Clap hun... ZS 14 

Goring ...... 8 4 
Westbourne Dirtriot- 
554 ..: ... 80 Nl ... Fnntington 70 85 ... Btoughton 2 I 
h t  Mden ... 6 2 - - 
Totelforporhu 1509 759 
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Thh give6 an average deneity of popalation of 218 per eqaare mile in 
1891, and 211 in 1881. Batlif the uninhabited part of the oountq 51 
defined as any part more than an eighth of a equare mile in a r m  the 
border of whioh lies more than a quarter of a mile dietant from fhe 
neareat dwelling, there are 34 square milee of uninhabited mantry in 
the h t e ,  leaving 236 square miles of inhabited country, the average 
de-ty of population upon whioh, in 1891, waa 249 per quare mile, 
that  of all England being nearly 600. 

( &,%m. 1 P a t  

Over 600 ...... 
gOOJOO . . . . . .  
500H)O ...... 
400-500 . . . . . .  
500-200 . . . . . .  
200-100 ...... 
loo40 . . . . . .  
Below 50 . . . . . .  

Total ... ( 270-0 1 

Po* 
&&.I. 

Aooording to altitude, the popalation is distributed IUI &own in 
Table XI. This shows that the upper part of the Downs above 500 feet 
are practically uninhabited, and that only one very small village, or 
rather hamlet, Madehnret, stands at an elevation e x d i n g  400 feet, 
and only three villagw above 300 feet. 

I t  ie remarkable to observe how the density of population suddenly 
inoreesee from 26 per square mile for the zone between 400 and 300 feet 
to 341 per aquare mile for the narrow belt between 300 and 200 feet. The 
reason of thia is found partly in the configuration and partlyin the geology. 
On the eoathern dope of the Dowm there are only two villages, Eartham 
and Slindon, within this zone. Three of the important villagee of the 
central valley (West Dean, Charlton, and Ewt Dean) help to swell the 
population, together with the mattered farms whioh the ooating of drift 
makee possible between the bordering hille of Chalk. But the dis- 
tinguishing feature in the temxm of Upper Greensand a t  the base of 
the great Chalk escarpment. The weetern half of thie terraoe ooonpiea 
the zone of height between 300 and 200 feet almost exaotly; farther 
east, where the Greensand haa been worn down lower, the villages i t  
oarrim stand below 200 feet. The zone inoludee part of Elated, the 
whole of Treyford, Didliag, Bepton, Cooking, part of Heyshott, 

Madah&. t Up Waltham and Elated. 
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Groffham, Barlavington and Sutton. They ere ell agrionltnralv 
without induetry, and, aa indicated when speaking of the pari~ 
whioh they are the centres, they are placed on the water-beering 
and arable mils between the pastures of the Downs and the I 
lands of the h u l t  and Lower G m a e n d  valley. 

The next m e ,  from 200 to 100 feet, oonteins one or two 
Upper Greensand villages, especially Bignor and Weat Burton ; 
on the northern side of the Rother valley, inoluding Petworth, 
worth, Stedham, and Trotton; and a good many on the eonthe] 
of the Downs, via. West Stoke, the three Lavanta, Waterbeech, Ha 
Patching, and Clapham. The main development of t h h  zone of r 
is in the valley north of the Downs, on the Ganlt end the infert 
of the Folkestone Be& of the Lower Greensand, where farma are 
scattered, and from whioh the villages have been attraated eithe 
Upper Greensand terrace, or to the left bank of the river. 

The zone of elevation between 100 and 50 feet containe 1 
lldidhurst and Pulborough on the north, and a few villages r: 
high-road between Chichester and Arundel on the south ; bus 
practically the same density of population aa the zone above. 

Below 50 feet the deneity of population comes to a maximum 
bemuse it contains the largest towns-Chichester, Littlehempton, 
and most of Arundel-but partly rho  because of the greet fer 
the coastal plain, the absence of woodland or commons, and tl 
number of small farms into whioh i t  is divided. The Arnn val 
haa a double ohain of villages, one, as a rule, encircled by w h  
the river, and eaoh built upon a fragment of an old river-ten 
higher and remaining dryer than the ewampy meadows throng 
the stream meanders (compare Figs. 7 and 14). 

The uninhabited areas include three small patch- of ve 
lying alluvium (compare Figs. 7 and 9). One atretohea f 
reclaimed ground of Pagham harbour round the north of thl 
ridge on whioh Selaey stands, and this recently realaimed tida 
is croesed by only one high-mad. Another of emaller area l ie  
depression-much of which ie below high-water level-betw 
dimeed Chichester and Arundel canal and Bognor, and ia on 
no road at  all, although the Bognor bnmch-line runs thn: 
western margin. The third uninhabited alluvial traat liea 
Wiggonholt and Pulborough, on the great expansion of tl 
valley bottom, whioh is subjeot to floods every winter. 

The main body of uninhabited land is formed by the DOWI 
whioh i t  is p s i b l e  to walk from one end of the eheet to the ot 
even to cross the Arun valley, without paesiog within a qua1 
mile of an inhabited house. Thue the population may be sa 
separated by the uninhabited Chalk Downs into a denaely i~ 
plain on the south, and a muoh less densely peopled valley on t i  



A FRAQMENT OF TEE aEOORAPHY OF ENGLAND. 367 

In attempting to get aotual atatietioa for theae regione, the groups of 
parkhe8 employed for the discuseion of agrioultural statiatios yield the 
following result :- 

Gmup of pnrhhes. 

Wbolly on the Chalk ... 558 1 6,551 
Partly on and portly rwtli o i ~ h a l k "  20-3 2,603 
Wholly south of the Chalk ... 882 ' 34,446 
PPrU J on and portly nmth of chalk" 52.4 5.765 
Wholly north of the Chalk ... ... , 34-1 6,184 

In  this grouping, the pariabea '' wholly on the Chalk" include the 
tonguea of Tertiaries and drift that run up into the valleys from the 
south, and the alluvium of the Arun gorge where i t  croeeea the Downa, 
and i t  is on theae, and especially in the town of Amndel, bhat the 
population is found. The interesting contraat is between the fertile 
coastal plain, which aupporta a population of nearly 400 per square 
mile, the Chalk, which, if Arundel be excluded, hee a population under 
10 per aquare mile, and the leas fertile valley of the Rother, where the 
population is under 200 per square mile. 

Vital Slatisties and Movement of Popu&tion.-The population increaeed 
by 1743 inhabitante, or 3 per cent., in the ten yeam between 1881 and 
1891 ; the rate of increme for the whole oounty of Sussex in the mime 
period was 12 per oent. Hence i t  would appear that, taken as a whole, 
this diatrict is nearly stationary as regards population. The difference 
between births and deaths (on the baais of the year 1897) would pro- 
duo0 an incream of 0-8 per oent. per annum, and as the average increase 
wae only 0.3 per cent. per annum, the emigration from the area in 
question must amount to about 0-5 per cant., or eay 300 persons every 
gear. A definite decrease in population is founh in most of the parishes 
in the Rother valley and on the Downe, the increase being mainly 
confined to the perishes on the coastal plain (Fig. 15). The greatest 
increaae is found in the parishes of Littlehampton and South Berated 
(which included Bognor at  the time of the cenaus), and also in Rum- 
boldewyke and Oving, which contain euburba of Chichester lying out- 
side the municipal boundariee. Tho actual popnlation of both Chicheater 
and Amndel showed a decrease of about 4 per cent. 

The Registrar-General's Report gives for each gear the number 
of births, deaths, and marriages arranged for each oounty according 
to regiatration dietriots and subdistricte, but the parishes are grouped 
to form these in such a way that i t  is very difficult to bring the 



efatintion into mlation with the natural diviriom. Table XD 
the ntatintion for 1897 dating to the ~ubdiatri~ta, whioh w 
W up the mgion under dderat ion ,  and mpnaentn a total ol 
inhabitmnte living on 221 eqaue milee, i.8. with a meen dennit 

Table XIV. nhows the m e  figureearrlcaleted aa ratioe of the pa 
in 1891. Theee retioe are, of aoume, not quite aoonrate fc 
although in most oaeee the divergenoe from aoouracy is probabl 
aa the ohangee in the population ere elight exoept in the growil 
on the OOaSt. 
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TABLE XUL-POPULA~OX &A- ?BOX B m ~ m m w ' s  BWPT .op 1891. 

-- 
P e M  ... 82 5,412 54 81. 

... 70 81* 

. . . . .  
... 

chiohnester .. 
Y[idbunt ... Midhunt 

Total ... 

Petworth, 8011th 
Littlehmnpbn ... Amndel 
odng ...... 
Bagnor... ... 
Yapton ... ... Boxgrove 
Bigleton ... 
Chioheska ... 
Midhurst ...I 

The relatively high birth rates and death rates of the mbdietriots 
Littlehamptan, &un&.l, Chiohester, and Bognor are possibly due to 
inoreare of popnhtion sin- 1891, and the low rates in the other 

may &ly be to some extent due to the drift of popu- 
lation from the oountry. The remarkable exoeee of births over deaths 
in Arundel and Petworth (p rao t idy  60 per oent.), and the low ex- 
in Chiahester (only 26 per-oent.), have p&wibly k m e  oanee conneoted 
with the amditione of hygiene in the tomu of the diatriota. The exoeea 
of dea th  over b i r th  in Boxgrove is probably an mident  of the year, 
the ernell population of that eubdiatriot depriving it of any stetistioal 

The marriagee beiig only given for registration dintriota, tbom of the snbdiatriob 
ue eatimnted on the m o m  tion that the rate w w  the name for the whole distriot. + Of thew forty were o! d e a  and eighteen fernalera. In no other diriaion did the 
proportion of the two sexes dying differ oedbly from eqorliw. 
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Perhaps the moat remarkable regional dietribution &own 1 
tablee is in oonnection with the proportion of illegitimate to total 
The average for the whole area ia 5 per cent. (that of the cc 
Saaeex 5.3 for 1897, and 5.4 as an average of ten yeara), and 01 

eubdiatricte vary significantly from this proportion. Of thea 
grove, with 11.6 per oent., may be dieregarded on aooounl 
small population. But Littlehampton, with 7-5, dtancb in marl 
trast to the adjoining dietriots of Arnndel and Yapton with 0-7 
reepeotively. It is unfortunate that no etatietics of religbn 
exist, but it is known that a very large proportion of the inh; 
of Arnndel are Roman Catholica. 

Towna and Vit1ages.-The city of Chicheeter ie built on tl 
plain, near the bead of the riverleee inlet known ae Chiohester C 

? 1 Mile 

FIG. ~ ~ . - P L A N ~  OF TOWN8 AND VILLAGE8 FBOX TllL 1-INOH OBDNAXCS B W P  

which formerly furnbhed a harbour for small veeeele, but Ch: 
can now ecamly be viewed as a maritime town. Its position dl; 
of the opening of the Lavant valley can hardly be due to the road I 

through it to the north, beoause the Romane built the r o d  f'ro 
etation a t  Chioheeter (Regnum) in a straight line to the north-er 
the Downs. The original plan of the city is outlined by a nor 
south road croeeed a t  right angles by an east-and-weet road, a 
rounded by a ciroular wall, beyond which the r o d e  diverged 
building has carried the streets beyond the old wall, but the i 
plan remains (Pig. 16). As a cathedral oity (since the time wher 
cathedral was abandoned in 1078), Chichestar has a certain am 
general bu~inees, but there are no manufacturee. The oity ia s 
with water derived from wella aunk in the Chalk a t  Old Fiah' 
and pumped up to a reeervoir juet north of the town, whenoe the 
is distributed by gravitation. 
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It is oarione to note that, exoept for Old and New Fiehbourne, whioh 
ere now prnatioally nuburbe of Chioheater, the high-rod along the 
wtel plain doee not run through a single village. 

Arandel probably owes ita exiatenoe aa a town to the fine site it 
dorded for a omtle in ancient timee by oommanding the break in the 
Downe at a point where the navigable tidal river ran oloee against 
the ClmIk hillaide. Here the river wee firat bridged, the village named 
Ford, Mfway to the nee, marking what may have been the only other 
ming-place on the cotatel plain. Even now no roede OIWB the Arun 
below h n d e l ,  whence one road rune on the right bank to Ford, Olimping, 
and Atherington, and another, at least a mile eeet of the river, to 
Lymineter, Wiok, and Littlehampton. 

Littlebempton, a t  the mouth of the Amn, ia the one ~atual  aeaport in 
the dietriot nnder oonsideration, but i t  is only acceeaible at high water, 
vessele tsking the ground ae the tide falle. The river wan formerly 
of importanoe for steamer trade with France, but einoe 1880 the 
volume of shipping entering the port hag been reduced to leee than one- 
half. Although over 400 veeeela entered and cleared in 1894, their 
average burden waa under 90 tone, and no veeeel of over 600 tone oan 
enter. The town ia supplied with water from deep welle eunk in the 
plain to the north. The preeent importance of Littlehampton arieee 
lm from its dipping than from ita besoh (Fig. 6), whiah makea the 
town attraotive as a bathing-place and enmmer reaidenoe. The track 
of nand-dnnee west of the river hee given riee to golf-linh, which 
inorecrse the attraotione to vieitore. 

Bognor haa elao become a town by taking advantage of its fine 
beach to attreot eummer visitons. The beeoh in protested by a pro- 
menade and eekwalle for over a mile. Connected already by a good 
aad direct road with Chiahester, ita development had well begun before 
the b-oh railway brought i t  into rapid oommuniootion with the o u t  
side. The watergnpply ie derived from wells eunk in the Chalk at 
Esekgate, 5 miler, to the north. 

Many other pointa along the coaet might, but for the diilioulty 
of ~oceee due to the indireot r d a ,  have formed the sit. of aimilar 
watering-plncea. Pegham, originally a fishing village with a large 
tidal harbour, hes dwindled in importanoe, and the site of the harbour 
hm been r&med. E)elaey is built on a ridge of marine gravel, whioh 
rieee above the general level, and ie separated from the mainland on 
the north by a broad etretch of low alluvial ground, once a tidal 
lagoon oonnected with the sea on both aid-, hen- the name of the 
pariah, &hey, or Seal-ielend. The village ia etill of eome importance 
for hhing, a number of boeb being employed in catohing lobetera. 
Beleey enjoys a nnique position on the south o w t  of England for 
expomure to eee-air. From every point of the compese round three- 
quartera of the horizon the wind blown from the sea, only between 
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N.E. by N. and N.W. by W. daee it come over the land. Haaoe, as 1 
is a good and direot d from Chioheeter, Sehy -8 growin 
rapidly in importanoe that the Hundred of Manboo13 and Selaey s 
tramway was oonstraoted from Chiohwher to Beleey beach in 1897. 

While there are no villagee on the &and-weet high-road bet 
Chicheeter and Arnndel, or on the railway line, i t  is intematb 
notia that the dieneed Chioheeter and Arundel Canal rune thron 
ohain of Gllagee-Donnington, North Mundham, Memton, Colw 
Lidmy, Bamham, and Ford, eaoh being situated at the point wh 
north-and-south road orowee the canal. 

The general plan of all the villages in the dietrid is a olnet 
honeee about the meeting plaoe of l d  roe& ; they are as a role 
pact groups, not straggling along the highway ae villagem whioh 
grown round inna or halting-plaoea on through roads mually do 
most oeeee the roede whioh meet do not run through the villa6 
join s reotangle or ellipae of roads, thia being t y p i d y  show 
Bignor and Weet Burton (Fig. 16). The advantage of B Bite a 
Upper Greennand terrace in d c i e n t  to explain the garlend of vil 
which murounds the northern faoe of the eeoarpment of the Ih 
In the Arnn valley the want of a through road exoept by water en 
the long iaolation of the villagee built on the fregmenta of old 
terraoea between the eteep chalk hilh on one ride and the ewl 
bottom-lende on the other (Fig. 14). But in the Lavent valley, th 
of oommunioation afforded by the road between Chicheeter and JKid 
ie undoubtedly the cause which gave importanoe, if not existent 
Cooking end Singleton. The former naturally arose on the Qree~ 
terraoe at the foot of the steep aacent to the peee in the Downe, i 
men and horeee wonld naturally reat before tackling the moat am 
pert of the journey. Singleton wonld naturally form a halfway : 
both for trafEo on the main road and on the legs-frequented b m c h  
by Up Waltham. The traffio on them roads no doubt owed mu 
the estsbliahment of a raceoourae by the owner of Cfoodwood Park. 

Pulborough hes also a podtion rendered important m a ores 
plaoe of roads. The anoient Stane Street ormeed the Lower (freer 
eeoarpment, ae it crowed that of the Chalk, ignoring the G ~ I  
gorge of the Ann, whioh remains without eitber B road ar raih  
thie day. Where Stsne Street was trod by the road along the nor 
bank of the Rother, that roed had to keep oloee to the ride of the 
and-west ridge which looked out over the widened portion of the 
valley bottom whioh is subjeot to floods, and here Pulborongh r 
the poeition being given a fixed value in railway days by the jm 
between the main line and the Midhurst branch. 

Petworth (Fig. 16) and Midhuret ere both formed by B alnater of h 
grouped round two main roads converging from the eoPth eo rs to 
one psaeing ,northward, and they have thus a mag* t-u 
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Bobably both towns owed their imporboe  to the oaetlea mrrounded 
by great parka, which muat have aerved M a nucleus for settlements 
afterwarde made proaperoue pa marketplaoee for the enrrounding agri- 
cnltnral district. Midhunt may .lao have derived eome advantage in 
pre-railway days &om being the heed of barge-navigation on the 
Bother, the trade on that river having been eu5oient to l e d  to its 
canalization. 

Inddrie8.-Agrioultnre, rrnd the rearing of l i v d k ,  espeaially 
eheep and cattle, are almost the only oconptione of the dietriot. The 
varioua towns have all markets weekly or twiae weekly, and next to 
farming moat people are employed in local trade, the eupply of agri- 
oulturd reqnirementa, and wch n e o d e a  ae are not worth bringing 
from London to the verious oountry seeta whose parka m u p y  a oan- 
eiderable area on the Downs and in the northern valley. M i n e d  
reeonrcea are worked for looal p a w .  Iron in the Folkeatone Bed& 
formerly a source of prosperity, hes not been worked for a hundred 
years. Chalk-pita gleam amongst the green turf of the esoarpment of 
the Downe and on the walle of the Arun gorge (Fig. 10); phoephatio 
and ailioeous depomts are dug in the Upper Greenecmd for nee M 

fertilizers. The Lower G m d e  supply etone adapted for road metal 
and for building parpea .  Flints are colleoted from the ohelk-pite 
and from beneath the turf on the Downs and utilized for road-metal 
and for building purpoees, along with bricka made from the brick-earths 
of the c d  plain a t  Buatington and elsewhere. The flinta when firat 
dug are too brittle for nee, but after a few years' exposure to the 
weather become tough and dumble. Large henpa of flinb spread out to 
weather are to be seen on the Downa. Biany of the buildinge on the 
plain are oonstrnoted of briok and flint, the brick forming a sort of 
framework which ie filled up with flints set in oement, while in the 
Bother valley timber and brick honsee prevail. The common m f e  are 
thatah, and very often the dope of the roof.& d e d  down nearly to 
the ground on the windward aide, as a protection ogcrinet -in. 

Windmilla are common on the oosetsl plain, and i t  seems reaeonable 
to expect that the exposed or& of the Downe might be utilized for the 
erection of wind-enginea of modern type, which might a t  reaeonable 
expense provide eleotrio light for Chiohester, Arundel, and many other 
villages, and thus make up for the abeenoe of water-power and of 
ooal. 

Fishing ie only pursued on a emall d e ,  the a t o h  of lobetera being 
the moat important. 

Probably a leading souroe of employment ie now the catering for 
munmer vieitors in the watering-places of the ooast, and during the 
annual rammeeting a t  Goodwood. Several almehoaeee and convalement 
hmea, mpported by metr6politan charities, are situated near t he  
se&0088t. 

No. 1V.-APBIL, 1900.1 2 c 



374 A FUQMENT OF THE OEOQBAPHY OF ENOLAbTD-DISCUSS10 

Before the d i n g  of the paper Sir C H ~ ~ I . X E  WIW, Vioe-Red 
Some men ty  yeam .go, when the 6-inoh Ordnance Survey of Ireland co 
a very elaborate aoheme of pariah memoirs wan devired. I think on the 
of Sir Thomas Larcom, for the whole survey. A great deal of inform 
collecbd throughout the whole of I rehd,  but unfdumtely, attar the I 

one pariah had been publisbed, the Treasury got frightened a t  the ex pen^ 
whole soheme wan abandoned. However, in the m a n  time a great d d  a 
information lud been obtained, neuly every object of a r c h d o g i d  i 
Iral.nd h.d been carefully drawn and planned, and the data then collect 
of f im of the survey now form not the l w t  of the valuable colleotia 
Royal Irish Academy. A few yearn ago, on the completion of the sum 
euggssted that memoirs should he publiehed for each sheet of the Ordnaa 
map, partly on the liner of the memoirs of the Irish survey. A coma 
appointed by this Society, and Dr. Mill kindly undertook to p r e p  a 
memoir. It L thin memoir, which I am anre will he maat interesting, t k  
to lirten to *night. 

After the reading of the paper, the following diecussion took p h  :- 
Colonel JOHNBTON (Director-General of the Ordnance Survey) : I ha 

but few remarks to offer on the excellent paper you have h d  from 
He hm managed to give you a most interesting account of the geogn 
geology, and the variom other fa& connected with this put of Englaoc 
ar the work of the Ordwce Survey ia conoomed, he h.s been good en& 
in flattering terms, and I can only oay the Survey t anxious do the b 
in the way of mapping out the country genemlly, and if we could only get 
amount of intereat ahown in the wrvey in the way Dr. Mill h.s indicakd, 
the m a p  would be very much more ueeful than at present. The great 
as fu M one can judge, ie that in the country generally them ia a I 

amount of ignorance aa to what the Surrey does and what it ought t 
thh  can be remedied in no better way than b y  the reeding of such- 
inkrerting papers m Dr. Mill hss prepared, which I feel certain will do 
increase intereot in the snrvey. 

Prof. LAPWOBTH: Dr. Mill h.s spoken so cleuly and so eloquent1 
subject, that he hao left me very little to MY; but I understood that I 
to hear a geographid pper read; on the oontrary, I have htened t 
should call an exceedingly interesting geological lecture. I don't con 
I have aamerted again and agaip in public and private that geology and I 
an, ona Dr. Y i l  l o w s  M diinctly that i t  is irnpoaible to fully unda 
configuration of the country, i b  mnery and the-distribution of its p 
ib hktory, or indeed many of ita charmteriatice, unlees you have first g 
of the geology. Once you get that, everything fa& into its place, and d 
clear. AJJ Dr. Mill is present, I may tell you a eeoret. I have read I 
ppsr thii evening with the greateat pleasure, but not a word of the 
introduction is in the paper. Now, the plan, which hao been sketched a 
committee, purports, I take it, to be a geographical dwcdption of tb 
rurvey map of E n g h d  for the benefit of the inhabitants of the di 
the survey map illustrate& I take it that the committes propose 
first paper, which will be publiebed soon, I hope, in the Gsographid 
J-d, ia the model upon which the others will be framed. Dr. Mill 
to the d o n ,  and baa shown IIE what kind of guide we want. Hia 1s 
alive with intereat and enthusham, and it taught ns the reaaon why d 
p p h y  and statistion of the country. Hi paper bristler uudoubtedly I 
m d  stetietics, but I m u t  confa  that I should like to see that paper c 
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with an introduction like b t  which Dr. Mi11 gave us to-night, and I would urge 
that evsry guide should commence with ruch an introdaction. The hlogioal  
Suney of North America h~ been iasnlng Iatel y a eerica of areal maps giving the 
geography and geology of oertain d i c k  At the dommewement h a h r i p t i o n  
of each, giving a summary of thoee geological principle3 which enable the reader 
to undmhnd the map. I would urge the commitke to do thin in the are of the 
publication of every one of tbeir gnidea I t  m y  be ~ i d  that m y  will repat  
them&vee; thia ia not no. The illuatmtiona brought forward by Dr. Mill were 
pscclliv to the d i i  he wan deaazittiag; them am, of& gmlogiA principles that 
dect all the world eqaally, bat they are illuahted in every olrss by the geographiolrl 
a m  under dtmcription, and they do not apply in quite the m e  way to any other 
geographid area in their entirety. Perhapm, if you will dl- me, I m y  gin, 
m example. In my own distriot of K i m ,  we, M in Snerex, have three 
diinct geologiad fonnationa We h e  our coal mersuree, our red mndstone, 
and our marl, answering to the three in Dr. Mill'n paper; but how diibrently do they 
behave, how di5mmtly do they d e c t  the hiitory and oharaoterbtics of the people 1 
Our lowat formation f o m  the p t  d e l d  of Staffordebire, then follow the 
pebbly beds and watemtonea, and anmezing to your plain Q the plain of oentml 
Wvwiokohii  a pLin of mark All three are intimately bomd up with the whole 
b r y  of the midlpnda The old forat of Arden, the plain of mula, in the ancient 
timen wm s@y inhabited, overrun by deer, the diatrict had very few villaga, 
but at the edge of i t  the watemtonea were everywhere rich in apringa, suotly m 
in the ~ ~ d s t o n e s  of Sumax, and they were the ritm of the ancient d h p y  and the 
old d e u  At the present day the chief towns of the midlands are built upon 
them. Curioasly enoagh, thh  marly plain had a very p t  influemod upon our 
literstwe. It WM in that quiet wooded plain that Sh.Lqeare lived and wrote. 
It wrvl the dirtrid of Qeorge Eliot. I migbt go on to show you how to the 
existence of the great ad-measure sheet the pmhing and forward movement of 
the m i d l a d  at the preeent day h dm. Bnt to come b d  to the point of 
deputnre, it appsus to me in Dr. Mill yon have the very m m  to work out your 
most excellent soheme. If he could be peraaaded to give a publio d(~~:ription 
like the one which he h u  given bnight  before publishing a guide to eroh distriot, 
and were a reporter engaged to take it down, the diagruns copied, and the whole 
enamarhed M an introdnotion, the mat need not be great, and I hare no doubt 
that the guidss would wll well and do a great amount of good. 

Mr. J. E. MABB: I beg todiffer from my friend, PmL L~pworth. I ournot thiik 
Dr. Mill's paper pure geology. There are no two mbnoee more strongly welded 
together, and, in a way illustrating what biobghb term oommemdiam, soch 
science d r e a  sapport from the other: tlmt is shown in a general way in the 
very dhtrict deecribed to-night. The structure of the curioas valleya of thii area - illustmted and rightly from the purely geological point of new; it was suppolled 
by many that that structure WM exceptional, but it was anbssquently for geographers 
to prove that thin waa an illuetntion of one of the moat important laws of -$IY. 
Dr. Mill hm shown you in detail that the two aoiencee must work together in 
future. Two yerrrs .go Dr. Keltie, the preeident of the Chogmphical seotion of the 
Britbh Besociation at  Montreal, by hi pddential addrea, brought a blueh to the 
cheeks of geologiste and geographere when he pointed out that the geography of the 
Mother Country wasnot yet worked out. Dr. Mill ha8 begun this work, and I hope 
t h t  now it hae been so succeeefully begun it will becarried out through the country. 
I - assure geographers that geologiete will give every ~eeietpnce in their power. 
Lastly, I must congratulate Dr. Mill on the admirable wny he prenented hi paper. 
We have hsard papern in which the langaap was EO technical an to remind ue of 

2 c 2  



876 A FRAGMENT OF THE GKOGBAPHY OF ENGLAND-DMUSSIOI 

the remark made by the late head-master of a pnblic mhool, who, where I 
master would remark. " Don't laugh quite so loudly," mid, Young gentlem 
inclined to risibility, let your cachinnatiou be like the corru&kons a 
electricity-lambent. hut inn~ouous.~ 

Major CILUOIE : I attended with the gredest plmure to hear the lecturc 
has given us, and was intemted in discovering how far the mul te  of onr ag 
statistics tnlly with other information derived from geology and other source 
before Dr. Mill in his preparation of the general scheme of the guide; 
certain1 y very satisfactory to see that the resnlte reflected in the returns hav 
thegeneral details of the country,especinlly ae indicated by its geological t 

with very great pmision, and perhape the crop yields have reflected mo 
thnn any other feature the dominating character of the geology of weete 
in  its three grent divisions on their agricultural chsrachris&n. I h o ~  
work proceeds, that Dr. Mill will find such statistics ae we may be abl 
from the Agricultural Returns more and more increaeingly useful, an( 
Colonel Johnston expressed it, we may popularize both theta and the 
m a p  of the country, in the way we have heard to-night, ae indispen~bla 
for our local geography. 

Mr. (3. G. CHI~HOLM : 1 m e  unprepared to say anything, but I ha1 
very greateat pleasure in being present on this oecasion to hear the first i 
of an important work that was planned by Dr. Mill a few yewa ago. I 
those who are, like Mr. Marr, unable to coincide with Prof. Lapmrth i 
that geography and geology are exactly the same scienee, that geagraphg 
nothing hut one of the aspects of geology. The feot is, of courm, that fi 
must bring into amount the facts with which geologists provide ua, b 
same time, perhaps unfortunakly for geographers, they hsre to tske in1 
a great deal besidebfacta from climatology, mineralogy, chemirtry, 
sciences ; in fact, I am often reminded, in thinking of the ideal equip 
geographer, of the deecription given of Dr. Whewell by Sydney Smith, 
wae hi forte; omniacience was his foible." Now, i t  would almoet e 
geographer0 were compelled to p r o f a  omniacience, ao muoh ie e m b m  
study. To illuntrate the difference between geography and geology, I ma 
one fact suggmted to me in the oourse of this paper, that distinctly b 
geography and not geology. In describing the t o m  of Chioheater, Dr. 
the two main streeta were e x ~ t l y  a t  right angles with each other. NOW, il 
to me, seeing that Dr. Mill had s u g p t e d  that Chichester wae probably tl 
city of Regnum, and I believe that is generally admitbd, that theee ti 
have followed the original alignment of thin Roman foundation, b e c a m  
that when the Romans founded colonies in various part8 of the world, t 
civilized power, had learned the great convenience of having straight 
right ang&, and they did exactly ae we are in the habit of doing a t  the pr 
laid out the atreeb in that way. Every Roman colony had one main str 
direction, and another of a certain relative breadth, a t  right .ngles to it 
other streets puallel to them, with the anme regularity an we nee in WI 
Adelaide, Melbourne, Buenos Aireq St. Petemburg, and other towns la 
modem c i v i l i d  peoples.* I do not know whether Prof. Lapmrth will si 

An illnstration of the regularity of building of cities deliberately p 
distinguished from such as, so to speak, grew up of themaelrea, from an w 
than the colonizing days of the Romans, in given by B t h ,  who mentions 1 
in Bithynia, founded by Antigonus, wae built in the form of a square. and 
regularity that one standing on the middle stone of the gymn~ium wnld I 

f o ~ u  gates at  once. 
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trifling illutntion of the Merence between us, but I am at l w t  aure that he will 
excuse the difference of opinion, when I add that on what ir the main point for this 
evening, the great interat and value of the paper we hare jmt heard, I heutily 
agree with him, .e I am entirely at one with Mr. Marr M to the dminble and 
d y  fsrcinating manner in which that paper hre been laid before ua 

Mr. Q. J. BYYOKS : I think we have h d  a treat; in fact, we alwaya have a treat 
when Dr. Mill reads a paper, became it  is made MI muoh mom intereeting by his 
facility of epeseh; he illuetratae his paper m well, and I quite understand why Prof. 
Lapworth rcoLons upon coming here four hundred timer to hear the remainder of the 
papers on the other sbmb of the survey, but I f a r  I annot undertake to attend on 
all theae~occaeions. With reepeot to the meteorology there is little to nay. Of coum, 
this in, .s Dr. Ell told us, only one four-hundredth prt of the kingdom, and it ia 
not very remarkable that there ia not one complete station such an would be 
required to give det.ile of temperature and preeaure, but with very dight exceptions 
obeervations in the adjoining heeta would apply perfectly well. The differenoe 
between Bognor and Hastinga ir not probbly gmtar than the differen- between 
one p r t  of the metropolis and another, and therefore complete stations are not 
required close together; but, in respect of rainfall, it  in necast.ry to have the 
stations fairly close together. I should l i e  to say it is no light undertaking to 
collect the statintics of the rainfall of the whole coontry; in the total it looks all 
very nice, but there is an enormous unonnt of work to be. done. Before this is 
arrived at, for the United Kingdom, it would take a wnsidemble number of clerlts 
some yeam 

There are two small points in the paper I would like to mention, one with 
respect to the view of Bognor with the wavea braking on the rocks and shooting 
up higher than the houees. This reminded me of a sfory of my grandfather, who 
\\--as at one time a great deal in that part of the country engaged in constructing 
those deviw known M martello towers. He wan building one near Bognor one 
day, when he mw a boot wme in from Bognor mcks a little distance out, 
with a load of stones for building; purpoeea He said to the boatman, *Do you 
know what you are doing? You may depend upon it that Neptnne will come 
along and fetch those rocks back again eome day;" and I am inclined to thiik the 
old man was not ao very far wrong. There is another point which ie a myntery 
to me, and I am sorry Dr. Yil did not explain it ; perhaps Sir Charles Wilson will 
do m. How did the Romans lay out these mula with such marvellous accuracy 
and absolute straightneee, sometimes over 100 miles long? 

Dr. MILL : There is little left for me to say, exwpt to thank very heartily t h m  
who have spoken for the kindnees of their remarka I particularly appreciate the 
cooperation and sympathy of experts and apmhliiets in the different sciences, but 
I am not going to allow that I have r d  a geological paper. It WM a mere accident 
of the country that the dominating features happened to ooincide with the geology; 
in another clrse the dominating feature might be the meteorology, in another simply 
the  configuration of the ground. We could have a perfectly complete and purely 
geagmphical paper, descriptive of a region that lay entirely on one geological 
formation, and it would not matter whether it happened to be granite or elate. 
Then, again, this paper did not give a fiir example of what I hope will be one of 
the moat important featurea of the survey, i.e. the natural resources of the 
country, bec~uee there are many districts with immense natural reeources not yet 
fully investigated. 1 refer more puticularly to the great v e  of water-power in 
uninhabited parts of the country; all theee will one day -me of great value. 
Colonel Johnston d d  that treatment of this sort would help people in the country 
to understand what the survey maps can do. I remembjr the first interview I had 
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with a native upon them hills; he wai~ a shepherd, and evidently a pure I 
h i s " y e s " w ~ a ~ j a ~ m p ~ & t ~ a n y I h a v e h d i n ~ r m i n y .  Inhow~ 
1-inch map, and though he had never seen a map before asmm in mho 
minuter he had &ly grasped the whole thing, but the application he m 
little eurprhiog. "I have often seen people on bicycles with these m 
rrsL the way, then look at  the map and go the right way ; you can never, 
the wrong way with a map like that." ' h a t  episode gave e little in 
what we may perhap dl the "slimnecsw of the s u w x  m t .  

Sir C E A B L ~  WILSON: I hope you will allow me to-convey to Dr. 
very walm thanks for the psp r  that he has beenkind enough to give us. 
is one of the most euggeetive and valuable that I have heard for a long ti 
room, and the manner in which i t  hm been delivered must have berm rrg 
all of you. I think that Prof. Lapworth is lather inclined to lay upon D 
hssvy a bnrden. I am afraid if he were to attempt the 4OOmemoim t 
s h e d  of the 8urrey, he would have more than hie work cut out for hi 
natural life. I hope and helieve, however, that thia scheme will go om 
Mill will be able to undertake some of the memoirs, and that we shall b 
enough to obtain the co-operation of other gentlemen who will write m 
the sheetn in the admirable way in whioh Dr. Mill h~ treated thii one 
red the memoir in its written form, and I can manure you that you w 
extremely interesting; you will mise the excellent delivery, but there i~ 
interest which Dr. Mill has not had time to touoh upon this evening 

.many of his admirable illustrations will be published with the paper. 
ways the ahsets wlected for the specimen memoir are intamsting; but I 
point out to you that there are equally, if not more intending, she& 
memoirs might be written-for inehce, those which cover the deveh 
puishes in a district originally oovered with forest. 

I hope you will allow me to return Dr. Mill a very cordial vote of thu 
Iabows and the interesting m y  in which he hm communicatnd them to 

NEW LIGHT ON SOME MEDIEVAL MAPS. 
BY a BAYMOND BE~ZLEY. M.IL 

111. 

IN this paper we a re  conoerned with &one inter-cum- 
of medicsval mapa, which have hitherto enffered from nn 
negleot even more than tho88 of the  Beatne family, but are I 

not enrplreeed in intereet by the  latter. For nowhere d o  we 
muviva1 of anoient geographical id- in the  medimval time mc 
ingly than in the allied deeignn of Lambert of St. Om-, the 
and Sallnst m a p - i l l m t i o n a ,  and the  " Climate " and  T-0 & 

I. Lambert, Canon of St. Omer, wes the  compiler of en en* 
d e d  Libcr Flmidw, oompoeed of extmcte from 192 diffenm 
In this h e  has left us  a ohronicle whioh reach- down to  A.D. 1 
muat have been Gniahed before 1125. Thia ohronicle o o n t h  
over, varione m a w  including a mappemonde, which h.e mr 
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three di&erent f o r m e t o  name only the prinaipel-in the mpnumripb 
of Ghen't, Wolfenbiittel, end Park* 

That of Ghent -ma to have been written by Lambert himself; but 
it only givee ue Europe, among the three continents of the world'e 
echeme. The lesser map-eketchee inolude a ohart of the wink one of 
the chief towne of the Oikoumen6, two Maorobian eonetmap0, four 
astrological eohemee, and a T-0 map. The intention ie cleerly ex- 
prtwed (but not reelieed) of supplying a oomplete mappemonde, to 
remedy the ddoienoiee notioed above in the world-map. 

The W~lfenbuttal manuecript is oloeely related to the Paria ex- 
ample : both are probably oopim from the seme original, and may be 
dated about AD. 1150. In  both, moreover, the mappemonde in oom- 
plete (although the Europe of them demgne ie leee detailed than in 
"Ghent "), and both poeeeee a feature of peoalier intereat. Nowhere 
else in mediaeval cartography do we find a greater prominence given 
to the Unknown Southern Continent, the Australian land of the fabled 
Antipods." than in the Wolfenbiittel and Parin redaction8 of Lambert'e 
mappemonde. The Paria map ie, however, muoh more imperfeot than 
the other q i ~ .  All namea of eeos a& wanting, the Mditerranemn 
appeam no broader than a river, and there a want of all h r  db- 
tinotion between the various oontinenta and oountries. Here, too, the 
writing ie exceedingly diflioult ; and Lambert's material hss been greatly 
altered from the atage we find in the Ohent oopy. 

On theee m a p  the eerrs and rivers are ueually green, the mountaine 
red. Eaoh of the three oopies hPe peauliaritiee of ita own ; thna, while 
Wolfenbiittel and Parin both give the Southern Continent beyond the 
equator, Parie alone contains the ineoription explaining the eame, and 
throwing so much light on medilsval id- of the world. Theee idem, 
ae here expremed, are in aloee agreement with, and are obviouely derived 
from, oertain viewa of anoient Greek geographere, eepeoielly Kratee 
of hfallaa Acoording to thin theory, the Oikoumen13, formed in the 
h p e  of an e l l i p ,  wae only one of four asrth-mrrssee, or quarterq 
whioh lay ae it were like amall islands in the vaeter expenee of an 
ocwen enaircling all and dividing the various l a n b  from one another. 
Of h e  four lande, the firet, of oonree, was our Habitable World, the 
terra cognita of Europe, A&, aud Africa. The seoond wse the southern 
continent juat referred to, south of the equator, and mpsrsted from 
Africa (aa then wnceived) by a torrid strait of sea The other two 
were on the reveree aide of the earth-globe, and wrreeponded in eome 
rwpeota with the North and South Amerioa of later diecoveries. 

* The Ohent MS. ie in the Univenity Library, once in Library of St. Bavon, nee fola 
28 and %I;  the other two MSS. are numbered reepeotirely Wolfenbiittel, 1 Qudiana 
ht; Paria, Bib. Nat., Soppl. Int. 10 bin. On Lambert'e map Konrad Miller is 
"peci.lly admirable. 
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These land meeeee were divided by a tropical arm of ocean, i~ 
aame way as the b t  two. Among theee four earth-islands, 
clearly delineate8 the two on our aide; while he suggeab t 
and perhaps also the fourth (on the other aide) by the 1iU 
plaoed in the margin of the OikoumenB, or Roman world, at  th 
easf and went. Them chlea  are referred by the draughtemcu 
dine and "our Antipodes" respeotively; and here tbe 1att.e 

clearly umd, not in the ordinary and more reatrioted aenm 
mientific manner. The "land of our antipodes" is to be r 
ae the oontinental maas exactly opposite to Europe, on the I 

of the globe ; and the ParadiaeIsland ia aleo (probably) to 
preted ae preoieely antipodean to the eouthern continent of 
sphere. I t  ie possible that the expreseion of thie theory in 
map wae derived immediately from Nacrobiua or Nartianm 
in any case it waa widely diffuaed in the later imperial tim 
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occurreno0 here is another p r d  of the 01- dependence of medkval 
geography upon o l d o a l  snteoedents. 

The exaot language of our preaent examplee must be notid. First, 
in the Terwetrial Paradise. we have the oae tomq  sounma of the four 
sacred rive% the Ti@, Euphrates, Gihon, and Pinon. Like Kosmaa, 
" the Indian traveller," Lambert evidently intends them rivere to have 
a subterranean oonrae between Paradiee and our World; but there ie 
no indication in Koemse of the fourfold eoheme, or even of the huthern 
continent, partially reproduced by Lambert. Secondly, ae to LL OW 

antipoden," marked by the little oircle to the west of Europe, Lambert 
expreeely deolares thL land to be inhabited by living, though not 
nwemarily human, beinge ; and assurea us that them beinge have their 
day and night in an oppoeite relation to ouriP. Thirdly, as to the 
Southern, Australian, or trana-equatorial land of our hemisphere, below 
Africa, Lambert defines it pa "A region of the math, temperate in 
climate, but unknown to the Sons of Adam, having nothing which 
belongs to our raoe." The equatorial sea* whioh here divided the land 
m- waa not vbible, he ad&, to human eye, sinoe i t  wes always 
beated by the full etrength of the a m ,  whioh prevented any approach 
of mankind, and allowed not of any paeeege aoross to t h b  southern 
zone. But herein, proceeds Lambert, "as eome philosophere believe, 
there ia a raoe of antipode who are quite different binge from onrae lv~  
through the difference of regiona and alimatee. For when we are 
ecorched with heat, they are chilled with aold; and, wheream we are 
allowed to disoern the northern dare, thia ia entirely denied to them. 
Days and nighta they have of one length; but the heste of the sun in 
the ending of the winter aobtioe cauees them to suffer winter twioe 
over." 

To the eouth of thia temperate Australia, Lambert ad&, with a true 
understanding of the climatio gradatiom of our World, wae a zone of 
extreme cold, uninhabitable by living oreatures. 

The rooked line, running over the Equator, and marked by three 
star pidnres, probably indioates the ecliptic or apparent path of the 
sun, whose obliquity ia clearly anggeeted ; j u t  aa the traditional T-0 
form of " Our World," the Northern or Roman Oikoumen6, is plainly 
indicated. 

From 821 thia i t  will be expeoted, ae a matter of course, that the 
content and detail of Lambert's map, like hie general omception, 
wi l l  be markedly antique in charaoter, and this expeotation does not 
mialead ua. Though eleewhere realized to a greater or lees extent, the 
relationehip between the latter olaeeical oartography and that of the 
middle age8 ia eeldom to be found in euoh oomplete expremion se in 
the caee of Lambert. Of the one hundred and eighty legend0 in this 

IL Bfediternmeurn mare." 
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map a great number are entirely d e n t  ; the modern namen 
moh M Norway, Fhdenr, Bavaria, and same otberr ; even with 
there u e  not many pointa of agmment ; and the ammotion with 
and Julius Honorins ir not muoh more definite. With the Ana 
Geographer of Bavenna, there are, on the other hand, eome su 
pointa of oontaot ; the relatiomhip, re far ae names go, with MI 
Capella, with Sohun, with Bestun, with Aethious of Iatria, or 1 
Aethioan Beoeneion of Julius Honoriua does not extend bepm 

amdl d rometiacs donbtful poinia Evan rith the Bible tl 
a o t ~ y l i n k n ;  ~Ongtheebiddtbaarntbemb~tionof  
ud Eliu in hndb, a faatwe f o d  norham e h  in m 
-ir 

The tbmmrsllyinq t h a t t h e d ~ , u u d l u t b e p 1 I P d -  
h m b u r ' s m a p ~ e h n o t t o  be b u n d m a r i i s r r a h d m  
~ t e r . d m m s t k e r d V l p d f i u ~ r n a r t p r t t m a  laatdaig 
8n~*t r\?tld. The chief dditirrar to thia p m e d b v d  .rorL 
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by Lambert himaelf, and refer to the geography of hie own time. We must 
not suppoae that the present example ie a compilation from the writinge 
of a large number of oathom. Plenty are named in the Liber F b i d w  
but they am only need in the way of extraot, and do not muoh affect 
Lambert's map, except, for instanoe, in  the natllral hietory detaila, whioh 
he hae there ineerted,--anoh aa the fauna of Indin, the  pee of Partha, and 
the parrote and elephants of Arabia, to whioh, by a strange omhion, he 
hpe not added the snakea of Ireland. Larnbert's '' Hyroanien tigere " are 
perhaps from Ammianas Mamellinne ; his " A r a b h  lions " from Strabo ; 
his " Indian pygmies " from Isidore ; hie " treee of the Sun and Moon " 
from the Alexander hmanoe of the Pseudo-Eallisthenee; while hie 
" Griffins of the North " might be derived from many authors. But 
there ie no evidence, either in the text or in the map of Lambert, that 
he had any deep or thorough knowledge of the anoient writers whom 
he names, and from whom some have euppused that he derived hie 
geography. The g e o p p h y  in qneetion, on the contrary, was probably 
taken almost bodily from a map-design, oloeely similar to that need or 
deaigned by Maorobius. 

11. The connection between the map of Lambert of St. Omer and 
the writings of Maorobius extends abo to the zone- or olimate-maps, of 
which one group is often known as "Maorobius deeigne." From 
Lambert's pioture of the Oikoumenil, it is a h  clear that the so-called 
T-0 m a p  are not unrelated to his work. Among the olimate-maps 
(which all illnetrate the varione, mually five, zones or belta or ohief 
climatic areas of the world) there are, ae we have said, a number which 
add to this a special reference to oertain pamagee in Maorobiua Am- 
b d u a  Anreline Maorobiue, who filled high offioee of state under the 
Emperor Honorins, was probably a Greek by birth, and a pagan by 
religion. I n  hie famous commentary on the Cioaronian Dream of Scipio, 
he diecneeed (st the fifth chapter of the second book) the q u d o n  of 
the terreetrial zones ; and to this p-ge the Meorobian sketahea ohiefly 
refer. They a h  draw some of their material from certain paragraphs 
a t  the end of the first book of the name commentary, where Meorobilllr 
deah with the attraotion of the earth, and the queation of antipodes; 
and from the eeventh ohapter of the second book, where the oeleetial 
zone0 and the ourrents of the ocean are explained. Maorobiua &area 
with Sallmt the peonliarity of speoial map-illustration, arising out of 
epeci6o paaaagea in the works of each; but where- the Sallnst mapa 
stand oomparatively apart, them Maorobian sketches, as we have men, 
are clearly members of a large and interesting family. 

Among the eketohem in qneetion, some give us nothing but the five 
zones; others pidure the two enrth islands of the eastern hemisphere, 
whioh we have notioed in Lambert of St. Omer. Here the enoiroling 
and dividing ocean, as in the m a p  of the a Liber Floridae,' oovere most 
of the Earth's mrface ; and the land meesea are reduoed, in Cicaro'e 
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words, to the poeition of "epecks " upon the water. Here, m 
the ooeen cnrrente, from the equator to the pol-, are oleerly in 
and apparently oonoeived as the principal cause of the tides. 

It ia doubtful whether the Maorobius plane were soon .It 
medimval oopyista to the unoertain orientatiqn which we find 
manuacriptu But there is no doubt that-&robins h i d  
north at the top, for in the fifth chapter of the moond book 
sxpreeely that the upper temperate zone is inhabited by men of c 
In one of the zone mape here referred to, a distinction is alec 
between the domeetioated folk of thie name temperate zone 
wild men of the woo& who inhabited amtic and tomd landa 

We have already alluded to the faot that in the ' Liber Flo~ 
Lambert of St. Omer there ue, beeidee the mappemonde, 
Macr0bi.n deeigne; and indioations of the tame ahuacter, w 
sketahed, may be found in many other medi~sval anthore. I 
venerable We, in his De temporum ratione,' discnseea the fiv 
and this work ia mmpanied by a Bhambian map, which is 
fmm the pen of the famous Northumbrim echolar of the eighth 
On thie map the equinoctial belt is deecribed, and the fonr g 
menta of the Earth's aircnit ue defined, in strict agreement 
original Macrobian languqp. Again, Honorina of A n b  
' Imago Mundi ' (of the early twelfth century), reprodnoes M 
idem, aa Bode did before him, both in hie text and in an ill1 
&etch-map. Once more, William of Conchas (de Conchia), wh 
a t  Parin in the middle of the twelfth wntnry, wrote o work 
' P h i o p h y  of Bature,' whioh oontaine three Macrobii  mapa 
thw m d y  dcetohea the five tones md the &; another d 
two earth i a l d  of the astern hemisphere. aa in Lambert ; t 
ia more like a simple T-0 design. Each of them haa a 
orientation. Yet again, the Abbess H e d e  of Landsberg, 
' Guden of Delights' (of about 1180). gives un a alight tone m 
the diptic, after the manner of Macrobiua ; while another of 
End ie to be found in the De spiuen Mnndi ' of John Halifax 
mod, in Torknhhe, the celebrated " hxobomm," who f l o e  
wrote in Paris about 1220. Lastly, we may notice in certmi 
scripts of Hyginua, one of which is parhaps of the akth  oe 
mne map whiah depicts the fonr I d  m.sses, not merely in Mi 
but in hll Kmtaairn fhhioe 

III. The remaining dimata+mr,pe are not dwayn -to dis 
except by the abeenw of de6nite 3hcrobi.n d the 
of non-Yamobian matter, fkom the zme just noticad. 
atetch of F e h  Alfonsus of Huesu (of h t  1100) is c 
daaigned with the speci.1 pnrpcm of illushating the Anbic cm 
of the mrldcentre d e d  -'' This ru sometinus riel 
nuthematid ccntrc-pint for the Oitoumen&, ar in a rider 
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the whole earth-oide or eaatern hemisphere; mmetimee M a home of 
a o d  spirits; and eometimea aa a myeterioae and lonely mountain 
in the midst of the Indian ooeen. In the eleventh-oentury writing0 of 
Gerard of Cremona, if not earlier, it psseea into Latin thought; it is 
very prominent in Boger Bacon ; and here in P e t m  Alfomne and other 
examplea of mediaeval oartography it is adopted es a geographioal axiom 
of equal importance with the ohief climatee and oeleutial direotiona 

Undoubtedly them climate map, both Maorobian and non-Maom 
bian, had their origin in Greek speonletion and noience. The type 
repweented by them waa a favourite with the Arab ; thm Meeudi telle 
us he had often examined moh works, and among them he dietin- 
gniahed those of Marinue of Tyre aa the best. The geneaia of the 
olimate echemeu wsa apparently aa follows. glina meant firat the e u p  
poeed alope of the earth from a higher north to a lower south, or aice uersb. 
Semndly, Hipprohua the astronomer, about ac. 160, gave to the term 
t h e  epeoial meaning of different belte, or eonee, of the ourved or epherid 
earth enrfooe, aa determined by the different length of the longest day 
at Syene, Alexandrii Conatantinople, and so forth. Thirdly, this oon- 
oeption paaaed into ancient omtograpby, and a s s  embodied with an 
immenee body of other matter on the m a p  of Ptolemy, and the '' soien- 
S c "  aohool. Iaetly, the olimate saheme wss abstraatad, so to MY, from 
all ales, and sketobed in rough outline mape intended for the nee of 
beginners. It ia the worh of thia latter aloes which ooncern us here. 

I.V. The map of Lambert of St. Omer oonnecte as not only with the 
Macrobiae m a p  and the olimate deeigne, but alno with that c u r h e  
variety of mediceval aertography known aa the T-0 aohemee. Theee 
are very n u m e m ,  though at the came time very similar in ohpreater ; 
at leest eighty manuacripte, resohing from the eighth to the fifteenth 
oenturies, oontain deeigne of this type ; and the oonoeption of one and 
all ia fully e x p d  in the linea of Doti- 

" Un T dentm a un 0 mootra il diaegno 
Como in :re par& fn didiviso il mondo." 

In eome of the earlieat examplee, however, the T and 0 farmatione are 
not oombined ; thas, in the olded Isidorian analognee, we have the 
T formation a d a t e d  with square and oblong, rrs well ae with round,. 
enceintea. 

Aa w l y  an the fifth century before Chriet, some of the Ionio philo- 
eophera hit upon thin aa a oonvenient form fbr indicating roughly the 
ohief diviaione of the habitable world ; and, in spite of Aristotle'e oon- 
tempt, it survived .e a popular favourite. For along with the more 
ecientific geography of the ancient world, there was elao a popular 
eyatem represented in eome of ita phaees by tbe zone or olimate sketches, 
and the fourfold Krateeian sohemes we have already referred to ; 
another ride of the eame comee oat in the T or T-0 designe. In  the 
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exeontion of theee, Greeoe wee plaoed by eome in the middle of 1 
Oikoumed, and Delphi, or Deloe, in the middle of Greece. Bat wh 
ever the diffewnoes of detail, the T or T-0 m a p  were alwaye mead 
mmple piduree of the grouping of the great Land maseee of the h 
world; and were m a l l y  d a t e d  with the allied oonoeption 0' 

oentre for the 'loimuit of the earth," the infinitely extended hart 
Thua they did not neoeeeerily deny the theory of a globuler earth ; 
they were concerned, and only oonoorned, with ite .aped M 8 snrd 
flst or slightly curved, aa apparent to the ordinary obeerver. : 
exmtion of the T plan waa by no mecms uniform; some mak 
Europe, some Asia, the largest of the oontinente,* though no m e  g 
the predominance to AM* then usually believed to end in its BOI 

w d  direction on this side of the equator. 
The "threefold division" (trifaria & di&) of oertain 

geographem is probably expreeeed in eome of the IJsllnet m a p  be. 
thon in the T-0 plans of the mal type, and wee laes rigidly sgm 
triad and more moonoilable with eaientifio view. Here we ha- 
threefold division of the Oikoumen6 into fairly equal oontinentr 
Europe, Asia, and Africa ; bat in thie type Asia has a certain tho' 
slight prepond-08, the T haa loet its rigidity, the idea of a oen 
point ia not expreesed, and the general oonoeption seems rather to 
npon the great fmt of three land maesee, than npon any emwt tripax 
divieion of the -me. In some of the T-0 family, we may aleo p e r k  
nee traaes of the three-cornered world pictures, or deaoriptione, wl  
emording to Oroeine and othera, were in favour in ancient doole,  
were need along with fourfold or quadripartite preaentntiona, L 
npon the four great quartera of the heavene and the foar ohief win& 
convey rough id- of geogrsphy to learnem A 01- d d p t i o n  c 
T map ia given by St. Anpatine, who must oertainly have wen. 
probably used, a work of this kind ; and that a t  a time when aohd 
politicians, and men of affairs were provided with r e p ~ n t a t i o n s  a 
wholly different oharacter, reeembliig the type of road-map in  rib 
form whioh haa come down to us in the Peutinger Table. 

The more important of the T and T-0 map8 whioh have aarvi 
are the following: Two in the worka of Llt. Iaidore; one of the ni 
century (now at Madrid) ; the similar Strcreebnrg map of the -e s 
the Llt. Omer deaign of about 1010; the plene in Lsmbert ; one in  
eleventhentnry chronicle of the Six Agee of the World, by Hermaa 
Uontractua; and, moat elaborate of dl, the Byzantine Oxford Emm 
of 1110.t Beeidea theee, there are many others, eleven of whioh 00 

* Tbua Pliny, oat of .sixty par& giver Earope twentysight. Asia ninetaen, 
Afrias t h k n .  Omiua refem to a reokoning whioh made Eomps e-tly eqm 
the other two oontinenb, while he a h  notee the viewr of othen, ahioh made q 
ko Europe and hfriaa together. 

6 St. John'r College Library, Cad. membr. fol. xrii., fol. 6. 
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in Isidore done, but we need n d  do mow then d d  a word about eome 
of the ohief -plea a l d y  mentioned. Among them the two main 
In idorb  deaigna ere found in the treatise of that Father, oommonly 
known an the a Etpmologit~ ' or ' Origine ' (xiv. 2, 3). Theee are. 
perhapa, the beet examplee of the family M a whole, and are often 
spoken of ae amhetypal. Here, beside the three oontinente, we have 
the nornee of the three mm of N d ,  one for eaoh oontinent. Henoe 
tbeee ere a h  d e d  Noeahio m8pa The eset ia a t  the top, and the 
6s Great" or Mediterranean eeo ooonpiea the whole of the T-formed 
i n t e d o n  of the oontinente. Other sahemee of thin kind develop  the^ 
h p l e  titlee (dda, Shn, end M, forth) by explanetory ineoriptio~, 
whioh denlare, for imtanoe, that Ania hae ite name from a Queen hia ,  
and ie inhabited by twentyseven peoplea ; that Africa ia derived from 
Afer, a d~~08nd-t of Abraham, and han thirty raoem with 380 oitiea ; and 
that Europe, named after the h p a  of mythology, is o v e n e p d  by 
the  fifteen tribea of the mne of Japheth, who poeeeee 120 oitiea. 

The Stracmbnrg plan, of about 870, attempta rather more of detpil, 
giving M, in Europe, the names of Greeoe, Italy, Frieia, and foar 
divbione of hrmany ; the Amammi, India, and aome mriptural namea 
in Aaii; Cartluge and eome other pleoee or wgionn in Afrioe. 
J e d e m  ia marked by a G m k  orose, but not in the oentre of the 
cirale. 

The S t  Omer eketoh of 1010 auoompaniea a oolleotion of Homiliga, 
and givea ne the newer namw of England and Hibernia, Thnle, and 
SoPndinavia ; but the mo-aUed " Oxford " of 1110 in  faller etill. In 
many -ye th ia ie the leeding example of the T-0 family. Of oonrw 
we mnat not bere expeot anything more thena eimple end alight p m n t e -  
tion of Earth-knowledge ; its oontent ie mainly Biblical, but i t  oontains 
eome featurea euggesting a high antiquity (sooh as the inolneion of 
Afrioa under Europe) and other dear marb of Greek or Byzantine 
origin. T ~ M ,  the four quartem of the heaven have the Greek ti& 
of Anato14, Dieis (8liacs), etc., oombined with Latin equivalents, Oriem, 
Oooidenn, end MI forth. Here ale0 ia one of the h t  examplea where 
J e d e m  appeera -with the mma and the hill of Zion as the oentre of 
the Earth. The beginnings, moreover, of mme other favourife 
medimvd traditione are roughly akeetohed--enoh M the 72 ~ e e  of 
greater M a ,  the 27 tribee of Shem, the 15 of Japheth, the 30 of Hem, 
the 33 of Armenia, ee well as the 12 tribee of I d ,  and the I h ' G  
Apoetdmwn. We are not wrprised to find an utter miephment of 
many of the ohief namee; thm Constantinople ia in dsie Minor, 
Armenia in the 0011th of Asia, Paleetine and Judma in djoining plota 
of whet is labelled " Europe," but whioh, aa far as the drawing p, 
belong to Africa. The 72 raoea of Great Aeia am baaed perhsp on 

- -. - . - - - 

Cf. Oenewt of Tilbury. ' 0th Imperialia,' ii. 1. 
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the 70 of the Moeaic table, and the whole design may 
mribed to a oopy of s Byzantine work brought home by 
Cmeadere. 

V. Many of the Sallnet map0 conform in every reepect to 
model, and may be considered s variety of the latter, but with 
tion of dietinot referenoe to the I7th, 18th. and 19th ohapta 
' Jugurthe; ' jnet ee the Maorobian aeotion of the olimatt+mal 
referenoe to certain pcraeogee in the firnt and seoond booh of tl 
men* on the Dream of Scipia' The Sallnet examplee up 
alredy euggeated, rather laee eymmetrid and oonventional 1 

ordinary epeoimene of T-0 cartography. The relationahi~ 
group of design6 wae first noticed by Spohn end Wnttke; 
Philippi, and Konrad Miller have greatly developed the ntuc 
same; but i t  is probably oapable of etill further expanoion. A 
know of eight larger and five smaller Salluet m a p  ; of them th 
and three of the most important are now at Leipsig; one 
Gorlitz is of epeojel intereet. The oldeet example, of about 
o m r e  in a f m p e n t  of a Cstilina manneoript, onoe need for k 
ing. It ia fsded and obeonre, but the kame of a city piotum i 
eome emaller &etohae, and varioue namee are still di808rnibl 
map oonforme to the regular T-0 type, employing the Yeditc 
Tanaie, and Nile in the m u d  manner to divide the three oo 
Another Salluet deeign of the eleventh oentnry, eleo at  h i p 4  
moet elaborate of this frunily, giving ne piotnree of Bome, Tro 
10% Carthage, Cyrene, and Jerusalem ; together with indioatio~ 
Nile, Danube, T a w  and Bhine, among rivers; and of tl 
Lebanon, the Biphaean hille, Mount Atlee, and the Pyrenee 
mountaim. I n  the general design a rather free handling of i 
oonoeption L adopted, oe in the Gtiirlitz of the twelfth oentar 
ie one of the beet and leaat oonven t id  epecimens of this 1 
marred by an inolination to oentrslize Jernselem, more pn 
then in the earlier membere of thie group. In another tentl 
Salluet deeign, otherwiee of no interent, we have the oham 
note, Juliua the Emperor divided the whole world into i b  
psrta." 

It wae probably at an early dab, long auterior to our oldeet 8 

&dht manurnrpt, that the normal 8ellmt nap woe ineerted to i 
the 17th chapter of the ' Jngurtha' This speoiol plan, adapted 
tioular text, wee however replaoed in moat manuaoripta by a aim 
eketoh, hoking all definite reference to Sellnet materiala. TI 
example showe M, perhapa, the originsl type, a pre-Christian m 
out Jeruealem and with an overehadowing Borne. Fmm thia 
view we ehall be led to puah the amhetype fnrther baok than 
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who is eatiafied with the anthorehip of a prieet in the north of Italy, 
between LD. 600 and 700. Acoording to Konrad Miller's view, the 
two old& Leipzig oopien, induding the ahow specimen of about 1060, 
alreedy notioed, belong to one family ; tho Gorlitz and thirteenth-oentury 
Leipzig to another. He would maintain, and no doubt rightly, the 
separate exietenoe of both thaw familien es early as about 850 ; and the 
oommon original may fairly be referred to a time before the dentmation, 
if not before the convereion, of the Roman Empire in the Weat. 

MOORE'S EXPEDITION TO TANGANYIKA. 

THE following communication haa been received from Mr. Maloolm 
Fergneeon, the surveyor to the expedition, dated November 10,1899 :- 

" I beg to send yon a statement of our movementa and work up to date. 
" We arrived a t  Blantyre on Jnne 28, and proceeded thenoe to Zomba, 

Fort Johnaton, and Lake Nyasa, aniving there on July 11. We stopped 
about the lake till Augnst 15, when we left for Tanganyika. Dr. Gill, 
the Aetronomer Royal of Capetown, very kindly wired up the time 
to me at  Blantyre, making all arrangemente for this with the Cape 
Government I wan alao enabled to find the error of my watohes at  
Nkata bay, on Nyaea, and Kituta, on Tanganyika, from bearings taken 
by the Boundary Commieeion. We arrived at  Tangmnyika on 8ep- 
tember 20, and prooeeded up the lake on September 28, calling at  oertain 
p b ,  whoee bearings I took by aatronomicel obeervations, and whioh 
1 append later. I enoloee a traoing of an exiating map whioh I managed 
to obtain here, from which you will be able to eee the approximate 
poaitione of pleoee on the shore where I took my obeervatione. I am 
unable to eend you a new map, owing to the laok of materiab for 
drawing, etc., but the coast-line seema fairly oorrect, and only the 
positions of placee require alteration. The exact pk t ion  of my plaoee 
of observation are marked by a dot within a red cimle. 

L6 We arrived at  Usambura on Ootober 21, and landed some of the 
loeds, whenoe we returned immediately to Kituta to piok up Menma. 
Bemdge and Mathews, who had remained a t  Sumbu, and we are now 
on onr way up again, expeoting to amve a t  Uaambura to-morrow. 
We vieited the mouth of the Lnkuga outlet of Tanganyika The 
monntaine, whioh are very high all along the weatern ehore of the 
lake, slope down gradually from Tembwi on the south, and from Mtowa 
on the north, towarde the Lukuga valley, which near the ehore ia a 
~ d y  delta with low sendhilb, and through which the river flows 
8l~ggishly in several small streamlets, uniting about a mile inland. It 
then flows between soft red sandstone cliffs, being from 50 to 100 feet 
wide. The nativea say that it increeses coneiderably in eize in the rains. 

No. 1V.-APBIL, 1900.1 2 D 
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Far hack from the  lake, p e r h a p  16 milee, the  high mountains can be 
eeen to continue, with a gap, which is evidently the course of the river. 

The  mountaim, which ore high all along the  weetern shore, inareese 
very ooneiderably at the  north-weat, b y  Uvira, attaining an altitude of, 
I should imagine. abeut 8000 feet. They form a parallel range wi th  
the rponntaina on the  north-east shore, whioh are sleo of coneiderable 
height. The  Rneiei valley lie6 between them ranges, which oontinue 
away beyond the northern ahore of Tengar;yiks. 

LLUeembura, where we finally land, ie a German etation on the 
northern shore of t he  lake, being about 6 milea ,eonth-east from the 
Bnaiei mouth. The  Germene have also formed etatione on the Rneim 
river, and two a t  Lake Kivu. 

"We expect to leave Uaambnra within a week, and proceed thenae 
to Kivu." 

NoTIL-T~~ hitherto adopted delineation of Lake Tanganyika, ehown on the 
map by a dotted line, in that reeulting from the careful c o r n y  survey of Mr. 
E. C. Horn, combined with the longitude of Ujiji, M fixed by Cameron from lunar 
obwrvatio~~ (30" 4' 30" E.). By dead reokoning the latter obtained the longitude 
of 2g0 59 30" EL, or slightly nearer the poeition M now fixed. Speke dro pl.asd 
Ujiji slightly west of 30". Mr. Bore'a obesrorrtiona for variation (by which the 
inclination of the Pxis of the lake wae determined) gave the former M 11' W. at  
Ujiji end 14O W. at tbe eouth end of the lake, while Cameron mems to have taken 
the variation to be 17O W. throughout C Acroes Africa,' ii. 303)' thua obtaining 
r still grater inclination of the axie of the lake from the north and south line than 
is ahown by Mr. Fergumon. Hie longitude for the north end was nearly accurate, 
but for the south end ass lo too far enat The Qerman deer, apta in  B.maay, 
whoee obeervatione for latitude in the dietricta e y t  of the lake k v e  been published 
from time to time in the Mittcdungcn aw den Dcut&zn ~rch&g&sten, doee 
not appear to have determined the longitude of Ujiji, but he obtained a value 
(20° 58' 45'3 for that of the mouth of the Rugufu, muth of the filagaraei, which 

fairly well with Dr. Fergwson'e reeulta (MitkiZungen, eta, vol. x. p. 232). 

BBABIXQE or Puma OX Lma TAUBANT~A. 
~ - -  -. - - - - - 

Suoe of pkce. 
. . - - - - - - - - - 

Bnmbn . . . . . . . . .  
Moliro's . . . . . . . . .  
a h m b a  . . . . . . . . .  
Kilando . . . . . . . . .  
Kibwesi . . . . . . . . .  
Tembwi . . . . . . . . .  
Lrhga . . . . . . . . .  
Xafnpa . . . . . . . . .  
Ujiji . . . . . . . . . . . .  

-- - - - - -. - - - 

L.t 8. Long. E 
-- 

&lo 32' 20'' 300 30' 15" 
80 16' 14" 900 36' 15" 
1048 '0 ' '  1 30046'SO" 
7O 27' 18" 900 40' 15" 
- ' 290 .St SO" 

60 35' 40" . 290 29' 16" 
5O 55' 44" 21)0 14' 15" 
5O 25' 0" 290 48' 15" 
4O 56' 57" 29040'30" 

Ueambum . . . . . .  3624' 0" 290 22' 30" 
L r m . n ~  . . . . . .  1:: i 4 I p90 251 
-- --- -- - - -- ~- 



THE RUINED CITIES OF CENTRAL AMERICA-RE' 
By Colonel 0. E. C W B C H .  

UNDER the modest title, 'A Glimpse at Guatameh, and Some 
the Amient Monuments of Central America,' we have a beauti 
artistioally illustrated quarto volume by Anne Cary M.audalay a1 
Percival Maudslay. I t  is a book of travels and archaeological 
in that region of the New World. the ruined citiea of whioi 
often ohallenged the scholar to read upon their extraordinu 
menta eomething of the history of the strange effort at ci 
which they indicate. 

Laaving London, the traveller0 reached Guatemala city bj  
of San Francieoo and the Pacific ooeet, and at the beginning of 
1894, had prepared their outfit of mules and attendants, e: 
themaelves an rode eastwar&. The general demoription of tl 
apperue to have been left to the pen of Mrs. Maudslay, and tl 
t o m  and citiea to that of Mr. Maudelay. Judging from re 
work could not have been better apportioned, and we know I 

to admire moet. Mrs. Maudslay at onoe makea the reader o 
party. We aocompany her along the road to Atixoo, to Antig 
attraotive coff88-fielde, ascend with her the volcano de Agna, 
remarkable lake and voloano of Atitlan, wander into the qua 
of SPn Antonio, aee the primitive do01  and ita more primitive 
and the religions Indian ceremonies.. We wind along the ml 
among old mounde, ruins, and anaient Indian etrongholda; ( 

viewe of lakee, rivera, hillsides and mountaim, annsete, clo 
sbadowa, while strangely ooetumed men md women gaze npor 
wonderment. We revel in riotone tropical menerg and ita sum 
and, over all that we eee, the writer hes the nue gift of spm 
I q ,  draadny atmoephere of the oountry, while not negleating 
her p.ges with d u a b l e  hietorical and other data. At Cohn, 
Ytn, and Palenque, we are entertained with the everyday li 
travellers. in a way to make us feel that we have oontributc 
suowss of the expdition. Here and there among the ahaph 
Idouddap cue found notee of an amhseo1ogical dmmcter 
Maublay. A chapter by him on the Quichb and Cu:hiqn 
gmat interpet. but we wiah he had told ns mare of them 4 

h r b u i c  civiliition, whiah so nearly approMbed that of tl 
Toltaa and Attea peoples Mr. 3l.auJsl.y w t l y  in- 01 

ledge of the ruined citiee of Centad America, 4 givcr, ns I 

what we may find in his forthcoming monnmeatrl nark 
Centrali Ameriouni.' Maps, views, plane of .poiant edi.6- 
m n d  paintin_gs ef twttle wenee. ancient strongholds, marred ma 

- .- 

Publish& by John Mamy. I=&. 
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inecriptions of Maya hieroglyphics orowd the volume, and atteet to the 
indefatigable, intelligent, and patient laboura of the author, and how 
far he hes left behind all previoua explorers in hia ohoeen field. After 
eight years of voyages and studiea among theee ruined citiee, he is 
probably better equipped for oontroveray regarding their origin and 
that of the people who inhabited them than any other 81y)hmloght and 
traveller. He thinka i t  " probable that the Mayaa and wcalled T o l h  
were originally the same people." 

SufEcient evidenoe exieta to warrent the seeertion that the Nahuatls 
originally oocupied British Columbia and the now Pacifio maat states 
of the United Statea ; and, ee their territory failed to meet the i n a r ~ ~ ~ i n g  
demand for food prodncta, they p r d  southwd-horde following 
horde, at  long intervale of time, into the rioh and inviting valleys of 
Mexico. The Tolteo branch appears to have been one of the firat to 
reach the vicinity of the valley of Antahuao, and to commence the 
civilization of the district by building the city of Tollan a t  its northern 
entrance. Here are now found thoee ruins and monuments which am 
believed to bequite aa remarkable, in an architectural eenee, aa thoee of 
Central America, and to give silent testimony that the Tolteca were the 
moet skilful workera in stone, metel, end rude industrial arts of all the 
Nahuatl race, and that they renohed a higher grade of barbaric oivilieo- 
tion than any of the tribes whioh followed them from its northern hivee. 
If, finding their poaition untenable, they migrated southward from 
Tollan, they probably sought that portion of the Mexican penineula 
which they thought would d o r d  the greateat eecurity-the region where 
w e  now find the ruined Maya-Tolteo citiea deeoribed by Mr. Maudalay. 
d t h o u g h  Mexican tradition baa it that their migration were voluntary, 
it may be poeaible that they were completely overthrown by the in- 
vaeiom of their Nahuatl kinamen, and foroibly removed beyond the 
iathmm of Tehuantepeq to Yucutan and its vioinity, to become an 
outlying Mexican colony; aa it is not natural for a highland people like 
the Tolteoe to willingly migrate to a tropical, lowland country but 
little above see-level. 

Some hold that the Nahuatls never subjugated the region mnth of 
the iethmue of Tehuantepeo ; others, with oonsiderable evidenoe, main- 
tain that they had ooloniee even in Costa Rica; and Mr. Maudalay eeye 
that tribes of " dietinotly Nahuatl origin are found in Nicaragua." We 
are inolined to the belief that the Mexicans pnshed their oonqueetn 
south-eeet nearly to the hthmus of Panama, spreading their Ian- 
among the Indian tribes as they rehoed them, and locally applying 
great numbers of Nahuatl namee, notably thoee of numeroue plan% 
animals, and geographical l d t i m ,  which etill remain. Their language 
waa also sufficiently powerful and dominating to weave itself largely 
into the colonial Spanish of Mexioo and Central America, and some 
txacea of it are fonnd even in South America. 
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In an i l luet te ted and final ohapter on himglbhio ineoriptic 
Maudelay pointa out t h e  o o d d e r a b l e  ditrerenoe between Mexican 1 
writing and Maya hieroglyphioe, tranalatee the month mgns, nu 
eigne denoting periode of time, great oyolee, eta What h e  h~ 
~ o o m p l i s h e d  lea& us to hope that, ultimately, muoh of  the I 

relat ing to the hietory of a lost and intel-eeting raoe will be di 
and that e key will be given to ua to unlook m a n y  o f  the e t b n  
eeoreta of the Now World. 

NARRATIVE OF A JOURNEY TO THE LAKES RAKi 
AND MANASAROWAR, IN WESTERN TIBET, U 
TAKEN IN SEPTEMBER, 18418.. 

By LieukQenercrl Sir IUCEARD STRAGHEY, KE., O.O.S.I., P 

As we went d q  the edge of the lake we MW many water-bid; uric 

m m  dncb and gulLs, and two species of heron, one large and my, t 
smaller and brown. The waves that roared as they rolled towardo ns, .nd, 
in long lines of foam, d e d  over the shingly beach; the b r d  e x p  
s e ~ g r e e n  water; the gulla r i d i i  on the s d i g  waves, or skimming 
whits cruets of the brahem ; and the high fresh wind blowing .erase 
produoed a mrias of impremiom mob M am a, naturally amacuted with I 

of the ooan, that it would have d e d  for but little eunciae of the fnncy 
ua from the b a t h  of this mem mountain lake to the stormy coasts of some 
ma. The great snowy masses of ffurla formed an appropriate backgmu 
picture, while the peaks of the Nepal Himalaya stretched away in a long s 
to the e u t  m fu as the eye could d. Looking to the math, rm na 
nurow line of b a c h  thrown up into several parallel monnda, running 
distmcs dong the foot of the st- bank of the alluvial isthmus over i 
bd come. A projacting point out off o w  view of the muth-west corner of 
A Buddhiat monmtery, ff wur, ubnL there, but it  was not visible. Onr I 

at length cune to a halt about 2 milts math of Ju, on a narrow flat strip ( 
betrean the bmch and a low line of U s  which here flanked the lake ; ant 
the majority of the party bahiod to pitch the tents, atc, Mr. Winterbot~ 
went oo to c.nmiw tile p h  where the st- that eo- from M ~ ~ Z S U O U  

tbe Me. We pureed some dry stone hovels, but they bom nosigna of ha? 
inhabited htsly, and near the erne apot as rsre ahown mme hdas enid 
bsarr d d  gdd-pits, now ahndansd. Tbeae are alluded to by my brother 
his may round from the north shorn of R&bl, psged over the same g 
rm hd done fmm ILng-Lwng to thin pLoa He mentions that the w( 
t k m  pits man stopped in coakgutmx of the ghostly dr ica  of the moakr 
of the mighbouring mon~terise, .ad I ass told that their objections wc 
am the f.ct of picca, of gold bring besa diacovered having tho f o m ~  of m 
was m n d d  pixtantous to 8 high degraa It is mrtby of note that the 
a l l a d  dqmita of Tibet gswrally .re auriferous, though tbs quantity 
them hr hitharto been very mall. The gold auna to be found in t 
uunner as is usual in other d l u r i d  deposits, in + and nuggets 01 
.iLC3; and is thewfore to be distinguished fmm the scrles or spu~gIss 



lrequtmtly obtained from washing the d of the Himalayan rivers. The Tibetan 
;old-pits are worked with shafta and galleries in the alluvium, and the nnnrinr 
>f them are to be men in many pub of the country. The workiig of the pita ia a 
Sovernment monopoly, and connidehg what a Tibetan C+ovemment ie, and what 
Pibetan workaten am, the d amount of gold now produced is no proof that 
;he alluvium of Tibet may not be riah in gold. 
As we appached Ju, a Btsep rocky point thing abruptly &om the lake forced 

UI to aecend. From the height to which we climbed we looked down on the 

i t ram that connecta Manaarotwr and Rakuekrl. The rocks on whioh we stood 
'onned one 6ank of the ravine through which it  flowed; on its opposite bank waa 
the monmtery of Ju, looking very mean, apparently a collection of ruined mud 
building on the top of a hill, with an inhabited portion somewhat lower down 
tow& the lake, the whole oddly stuck abont with polen, decked out with rage. 
The ground a t  the bottom of the ravine wan quite ftat, and about on a level with 
the muface of the lake. A raised beach, which swept in a well-rounded curve 
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along the edge of the lnke, aaa cut through by the efauent stream. This wan of 
no great breadth, and apparently shallow and connected with eeveral pooh of still 
water that looked like old channels. I t  is strange that Moororoft, deliberately 
going to look for the point of efllur, should not have notioed it. Hia acumnt k 
ae followe : a Bs the bank approached thie angle (i.e. the north-weet angle of the 
lake) it declined to gentle elevatione leading to interrupted tableland, and a t  ib 
bese was a large bay, from the bottom of which rom a p p m i d a l  red m k ,  con- 
nected with a line of ridge of high land to the higher flab to the north, and st- 
towards the eouth. upon thie wae the house of a L a m  and many ~~, 
pitched in eituatiom which produced a romantic effect, not a little heightand by 
streamers of various-coloured cloth and hair, floating from high polee, fixed on the 
cornera and roofs of the housee. Leaving thie and diverting my e t e p  to the soutb, 
I went along the bee of granite rocks amongat such troublesome, mgged, and 
slippery stones ae had interrupted my progmm in the outaet, till I reaohed a high, 
level, and finn bank, which eeparated the water of the lake from that whioh accu- 
mulated by the elope of the eurrounding upland C i t i n g  the melted mow into it. 
At the end of thin natnral barrier I eaw a point of rock running into the lake, 
from the top of whioh I flattered myself I should have a prospeot that would a m -  
mand the whole of the &ore to the south-weat corner, and put an end to a tank 
which I now found eomewhat too much for the little strength I p o a a e d w  From 
this it  would Beem that he passed over the identical beach I have mentioned, and 
that he deecrihea the pools of water under the monastery outside of it. The illness 
from which he tells us he wae suffering may have interfered with his powers of 
observation, but for the rent it  must be pwsumed that the water in the lake was 
lower than usual when he p e e d ,  or that the bar wae higher, so that no water waa 
then actually running over i t ;  and ae he walked along the edge of the lake, hia eye 
would have been so near the level of the water that a very small irregularity of the 
beach might have concealed the course of the stream from hie view. 

There were a few small boildings on the low ground near the lake, and men 
moving about among them, eo we did not venture down to make a closer eomtiny ; 
it wae, heaides, getting late, so that I could not wait longer than wae n e a k r y  to 
make a elight eketah of the locality. The level of the surfrroe of Manasarowar is, 
of course, mmething above that of Bbkae-tal, but my bgrometrio observations ware 
not sufficiently nice to enable me to determine the differenoe of elevation with any 
certainty. I have consequently thought i t  better to throw together the whole of 
the obeervatione of the barometer made at  the level of the two lakes, and to calou- 
late the altitude above the ees ae though they were on the same level. 

We had started rather earlier than usual thie morning, without having any 
proper breskfast, intending to stop on the road for this meal ; but we did not do eo, 
and before I got bsok to the tenta I was eo utterly exhausted that I could hardly 
drag myself along. I felt for the first time the sensations of weariness and droari- 
neea that are said to seize on unfortunate travellers who are overcome by oold or 
fatigue in crossing snowy pasees ; but I somehow managed to get to the end of my 
walk. At 8 p.m., thermometer 31°'2. 

Saplsmbsr 17. Ma~wnnwr back to Bakas-td, 14 milas.-At 6 a.m., 
thermometer 2 3 O ;  a t  8 am., thermometer 34O-4. The north-weat angle of 
M-r having been the furtheat point to rhioh we thought i t  expedient 
to extend our journey, we to-day began to retrace our s t e p  towardo Atilam. 
Several causee led us thus to oonclude onr expedition. The most importmt w u  I 
the lateneee of the msmn, for it would have been m h  to delay our passage of 
the Indian watershed later than the beginning of Ootober. The n d t y  for 
avoiding intercourse with the people of the oountry prevented our obtaining I 



frssh mpplii of food, and the risk of detection i n d  u we increriesd our 
dintame from homa But though it wan prudent on the pmmnt d o n  to 
return when we did, yet the population in so exceedingly santy that an expedition 
might, I believe, a u c a d d y  penetrate to a hr greater ditanoe into this put of 
Tibet without inbrmption, if properly o q p h d  

While the tenta were h g  packed up, we went on to the high ground over 
the q o t  where we had encamped, and from a nlight eminem on ib undnlating 
~urfaoe we n w  mmm from one lake to the other, and couid trace the hollow 
through wMoh the stream that connecb them runs. The peak of Xarlar ltood 
out p m h n t l y  among the mountah that k k e d  the lakee on the north. The 
gnnter part of thsss-outer ridgoo, among whioh Kailor h dtuated, were not 
~lony; bat a MI of very high mounbins wm vieible to the north-rat of 
Kah, d a long way behid it, thoroughly o o v d  with mow. The palr of 
Kaih rises from a tranavene outlier of a range tbe uu of whioh in much further 
h k .  The penk torme a mo& canspicaoun object h all the sonthem shore of 
Babocw d from thin point of view the vallspr by whioh the mowy MI of 
*ilor in out off from the other prominent rmgm to the right and left are veq  
&hotly aeon. I here already noticed a hollow that we o d  on onr way to 
Mamaanww, t a m h t i i g  at a little h y  about halfway down the west side of thu 
lake, into whioh i t  d m i i  By way of varying our homeward mute a little, we 
tnrncd up thii tow& Rah-krl, and we found that ib watershed wan h o o t  
cloy) to the edge of R b t d ,  and h d y  w maoh M 100 feet above the l d  
of the I h .  I t  WM through thin depremion that we hd seen the -tar of 
Mamwarma~ when we first oame within view of h k e t a l .  

Euly in the day we ssw a fox ; later another of the mall  antelopea and nuny 
hues, me of which, being f d i h  enough to quat within 8 or 10 yuda of UB, nu 
cut nearly in tm by a ball from a pistol carried by ona of our people. A pack 
~f donkeya, into the middle of which we walked when addenly turning 8 m a r ,  
I.rsd bstba, for no firearma were forthcoming until they had got safely away. 
It is, perhapa, worth while for me to nay that this animal, the +mg, is a deoided 
wm, and not a home. Not only is hie external appearance in all respeota that of 
m am, bnt his dispoeition also, of which I have mysdf wen nufficient pro06 in a 
young .nimll obtained from people at Mil.m, which WM rsnt to Calcutb, but 
lied on itavoyap to England. A distinction hau been drawn, I think, betweem the 
marking of the skin of the kyang and the oommon am; bat the tra~verae otripe 

the shouldam, which in mid to be wanting, ia often aa strongly marked M 
s the donkeys of thew momtaina 

We rtrnck upon Rokcrs-kJ close to the commencement of a great r a i d  beach 
:hat ntmtohea along the muth-eaabm angle of the U e .  I t  haa a breadth of 
100 or 300 yards from the present edge of the water, and eeems to be compooad 
mtirely of grauitoid detritua Several interior lien, forming a mries of s t ep  or 
d e l  roedo, lie between the prewnt high-water level of the lake md the u p p -  
nost of the beaoheo, which m above all in a great mound of very remarkable 
isight. Them feat- wem here most strikingly developed, a consequence, no 
loubt, of the violent muth-weeterly winds which blow so regnlarly in the &r- 
toon, and aonetitute thin a permanently dead lee shore. There is no evidence 
,vailsble to show whether th& is any coneiderable vulstion in the level of there 
aka from year to year, or from one seaeon to another; but I think that such 
rariatiom M moot have taken plaoe to explain the existence of some of them 
mache~ are hardly compatible with exbating oonditions, and it is probable that 
has kLee have been grrdnally drying up, M wema to be the orae in most of the 
akea that have been obmrved in other parts of Western Tibet. 
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da we rerohed the border of the high land overlooking RaLadd, re r 
far before ua a oonaiderable party of travellem with homo, cattle, and she 
we halted a little to allow them to get ahead. The view of the snowy m 
C f w h  amma the bay was aavrge and grim. The wind bad begun to bh 
mt force, and wan padually rising, and the whole mrfaoe of the lrLe wa 
with ham; bat, M in the forenoon the d i i t i o n  of the wind h muth-n 
no wava now broke npon the shore on which m were. 

In oar progma along the beach we came to a p h  in whioh the nu6 
been levelled, and a rough pavement bd been made with the roondbd 
divided into amend oompartmentti, aome of which aeemed to have scored I 

far tents, others to have formed d l  open oonrb. We were informed thr 
the epot where a Tibetan p d e e  from L h  hd encamped not long bala 
WM, I think, the officer called Zic+t, a mrt of apeoial oonmisuioner, a 
been into Pumng on some pnblio buainw 

An we m h e d  the corner at Lagan Tunkong, we saw that mme of the 1 
Tibetma had pitohed a tent near the ruined Dharmda, but the wind m 
blowing so fn r io~ ly  that no one would remain ex& to it who a d d  1 
find &eltar, and accordingly not a mu1 wan to be seen outside the tent, clo3 
whioh we paneed. Aa a premutionary memure, and to find out the ners, 
headmen, Bachu and Boru, went into the tent to pay the Hnniya travella 
He turned out to be a landholder of Purang, and had urme d i ih t  1 
acqminbnce with Bonr. Hh teapot be'lng already on the fire, they mm . . 
ba-dduq and goesiping, and the Tibetan quire waa unused with t h e m  
ment of a mook hrgain for sheep and wool,-whioh waa to be punmad fm( 
following day on the road to Pumng. Their worthy host mu& have bsen 
ptlGaled the next morning to find that hia Bhotiya caahmm had . I4 
vanlabed. Another division of the Tibetan tnrvellera had eelected a more ti 
place for their csrnp a little further on; they turned out to be mrv.nt~ 
Tibetan abbot of h t d i n ,  a mon~tery  a t  the foot of Kailar, to the I 

Rakas-krl, who hd been aent to look after the getting in of the orope on 
lande in Purang belonging to his oonvent. There was no mapicion doat E 
quartets of the intrueion of a "Feling," M the Tibetam term all Em 
making a further change from the name Feringi," the d daiatio ool 
of the word Fmnt. Our B h o t i p  had accordingly beoome mightily oomq 

We halted about half a mile beyond the eccleeiantios in a retired little 
the edge of Rokaktal, not far from where we had atopped on our outward j 
There waa here again one of thorn raieed besche~ alrendy m w u e n t l y  r 
of no great extent. 

At 8 p.m., thermometer 300.6. The vegetation along the muthan 
of Rah-krl ,  and between thia lake and Manassrowar, waa m a t  BQDQ 
following will, I think, inolude moat of the larger plants: & m g a ~  g 
PotentaBu stricea, Thykrcoqpnma ccerpiha, Silene Moorcroftiana, Draooa 
hsterophyllum, Nepcda !lW&ca and mpina, hytsqpir Stradepna, Ad 
l i d m ,  k i o  comq$diw, Arkmisia Strachyi, a Ihnadutn, U u a  
tiana, Androiwce villow, Sedum fastigidum, M a  loriophyllrr, mj 
d e u m ,  a d  Allium Jacpmontii. The addition of a few pmm~ d c: 
to the above liat would nearly complete the enumeration of the flora of thi 
region. 

Sepbnzber 18. Along the South Shore of Rakar-tat to the Camp 
t u m k  14, 10 milsr.-At 6 am., thermometer 22O.8; at  8 am., 34' 
first part of onr journey to-day lay over the ground we had pas3ed bef 
ultimately we kept rather more away from the Me, tollowing a mot 



~UIW, d at  times appmching the wate~~bed between the lake and the K a d i  
ver. It wm during thii d.p's journey, I think, that we had the h e a t  views of 
&-a, its long iehb and deeply indented hp, varying in apparent form 
ith every change of paaition, wbile the eye naver wearied in @ng on the 
mvenly blue of the water, or on the magnibant onowy dome of K a h ,  which 
co~piauously crowned the rich purplea of the distant mountaha In oroeeing 

'me of the ridgea on our way, we looked down into the upper part of the mUey 
the K d i ,  and the posi t io~ of aome of the chief p h  wera pointed out to 

L Thi~ appeun to be in every rapeot a n d  Tibetan vallay. I t  M fbked 
L aither nib by the remains of alluvial deposits, the h t  topQ of which am 
q fu rained above the axbting river-bad, and u a  mmifmtly naarly on a lsml 
ith the general sprf.os of the g r d  pkin of -6. I t  is M o u l t  not to condude 
m t  the lower part of the hollow now forming the valley of the K a d i  must at 
~e time h v e  been entirely filled up with deposib, oontinuoua with t h m  of the 
.eat plateau, and owsd by the eune agemien, and that tbe deap channel in 
hich the gbmdi now flown WM lubnequently out out by the river, after a w e  
-t change had taken p b  in the conditions of the nuf.oa and tbe arrangements 
'the drainage. The mountah of the Indian watamhed .long the frontier of 
pnr and the north-weobm angle of Nepd looked very. fine, thickly set with 
owy padm We now, too, obtainad an inutrwtive view of &wh, which w w  
en to be composed of a eeriee of masam of mountain, their nor thatern  ends 
k g  preaipitoun, and their muthern faces dipping at  rather high anglse to the 
uth-weat t o w d  the Himhyr. From w h t  I naw of the rocks m y d ,  and 
B r n  my brothds accounts, i t  appear9 d n  that ffurh, like m a t  of the higheat 
d e  of them mountaim, is o h a y  made up of gneiee or mica mhirt, with a 
mparatively mall quantity of gmnits On our retorn to our old encamping- 
mud, wa found that during our abaence a puty of Huniyrs had pewd along 
be r o d  whioh I mentioned .s haviog been assn a l i f h  below our onmp, and 
.ey had beem not a little alarmed at  finding a party of men halting in so d u d e d  
spot, thinki~~g, with aome degrm of justice, that p p l e  who had no mum for con- 
alment would not hava ndoctd d a pkce to rtop at. They were, however, 
laat much comtorted when they k v e r e d  that our men were peaceable Juhari 

hotiyaa, and not the redoubtable Kamp. At 8 pm., tharmomekr 800.2. 
Beptemb~~ 19. From B&hl to the VaUq of the Karndi, 7 milc8.-At 8 

m., thermometer 38O. We now prepued to cmm over the mqp separating 
aka-td from the Karnali river, and accordingly wt off atmight up the ravine in 
hich we had been enorunped. To the summit of the watemhed the hille were of 
~e name eruptive rocka, with the name rounded form and with the name mmr- 
~ l y  barran .spec& though bunhes of dlrninutive growth succeeded in m h i n g  
le crert of tha ridge, which we croowd at  an elevation of about 16,850 feet. Tha 
d rtrmm that gave life to a narrow fdngs of verdure almg the bottom of the 
 vine op whioh we came wan now f r o ~ n  into an almoet solid ~ M O  by the severity 
' the night frosta, and at  the head of the ravine lay a small pteh of mow, the 
mmd, I think, that we had anywhsre noticed h o e  we croesed the Bdch  MS. 
.t 11 a.m., thermometer 46"-6, we crossed the ridge, and finally took leave of 
he lakea, not at  all mrry to be onas more fairly on our way out of tbia dewlate 
mtry. A steep daosnt brought un very roon upon eome leas inhospitable-look- 
rg ground than we had seen for many day% where a Huniya tant w m  establinhed. 
;eeping clear of thir, we o r o d  eome hille of no great elevation inbmoted by 
eep rarinm with k t  bottoms of cheerful green herbage and amall clear streams 
dl of d fish. Tbe buahes and herbage seemed to ahow, by their ,luxuriant 
mwtb, that t h ~  retired valleys were but little frequented by the Tibeton 
lepberdr. 
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Among these hille we once more got into stratified rocks, conaiating. 
and limentonea, in which no f d  could he seen, much shattered and a 
hut on the whole dipping to the north-west. We encamped in a ahelten 
about a couple of miles from the Kamdi, having made s short march in 
give the cattle a little rent, for their .feet had seerad a good deal from t 
consturt marches over the ehsrp angular fragments of stone that everywh 
the surface of thk  region of igneoue rook. 

The h i s  close dong the sonth bank of the K a d i  weat of Khdam a 
generally to dip to the mouth, hut they ue of no great height, quite snon 
generally very unintawting in their espect. The flat ah&-like mufac 
pcute of the alluvial valley-floor of Purang that have survived the d 
of the rivers, were here very diitinotly eeen. They vary greatly in inex tcn  
ia not poeaible to doubt that they have been originally aontinuoas with 
plateau up to which we traoed them in the next two days of our jat 
ohrved near the p h  of our encampment a very gmitio or sienitic 
greenstone that I had not aeen among the eruptive rocks we had before p 

Saphnk 20. Up the K d i  to Kng-bpcha, 14 mh.-At 8 r: 
mometer 37'5. Our ronte lay over rounded hills of dates and limestonem 
ing no definite eigne of foreila, M M ever, and altogether v e q  ( 
intereet. An d o n a 1  patch of greener g w n  t.han d gave our jl 
opportunity of eating a little, an oacupation in which they had been oar 
able to indulge for the h t  few day4 m nttaly h m n  had been the conn 
M it  turned out, during the remainder of the journey they were to fare st 
We at length fell into a track mid to be that from Kangri to Darmq and 
it  into the valley of the Xamdi, which river WM here M large, or perha 
than any of the etreams we had before croesed during our journey in Ti' 
main supply we could see to be derived from tributaries that riae on the 
elopes of the Indian watershed, in the neighhourhood of Mangahang--Lcl 
the wsetern pmien of Bpne. These feedem join the K a d i  nearly a t  rig' 
jllst oppoeite to Sing-Zapcha, above which the st- in the main loq 
d e y  is a very insignifimnt one, and no doubt occasionally dry altogsthc 
o ~ t m o n  gives additional weight to the views I have befont propound 
natnre of the alluvial deposits along the K a d i .  For thoes depoeib m 
follow the great longitndinal hollow which extends from firdarn to C 
heyad wbioh they cannot be distinguished from the general n .  of the E 
(3~90 ; and they cannot, therefore, be derived from the present feedem of t 
which enter this valley at right angles a t  about the middle of ib lengti 
a point when, no change of physical o h t e r  ia to be o h d  

dng-ZapcAa is so d e d  from two or three piles of bib of stick, mined, u 
described, by travellers to form a lapha," the ordixuy word for d 
pile, ring or ding W i g  the Tibetan for '' wood." Them pilee, 4 or 6 feet i 
st.nd by the h i d e  on a prominent rhoulder of mountsin, whioh tl 
croaees about 600 feet i m m e d i l y  above the river. 

In ooming into the Kamdi valley over the h t  of the hillm we M 
looked upon a &at alluvial terroae mme height above the river itoelf, c 

one of t h w  optical illdone, to which I have before alluded, displayed an a 
picture of a Tibetan enoampment. There were the black y&-hair tan& 
figurea of men and cattle, and the white sheep mttered over the B 
I had rscrohed the green pasture, the spell wan h l v e d ;  the tents 
into great square blocks of stone, the men and cattle had a h r d  into dr 
and bush* and where the eheep had been graxing just beforq only whi~ 
boulders were now to be seen. Nor could I help thinking how d y ,  n 
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 fluew we of them or nimilar delurions, half-mvqp ehepherds might scoept M un- 
onbted truths the wildht fables of wizards .ad snchantars, when in spite of my 
m w ~ ,  aud in the least romantio mood mble, I could hardly avoid giving a 
lomentnry reality to my Viaion. 
Aa fu M Sing-lapclio, hiUB of considerable height rom immediately from the 

~uthern bank of tbe K o d i ,  but to the wert of thb  place they w nomewhat 
>roan back, and a plphb thesurface of which ssdmed, on the whole. pretty level, 
lough coneiderably intemoted by raviuts, bordered the C l i a .  Td valley, which, 
3 I have alrady mid, forms the proloqption of that of the Kamli.  The foot of 
le hillo on the north of the Komdi  dill kept close to the river, bnt their height 
bore it gradually diminished. 

The only object now remaining for UB to auwmplbh w w  to return to Kumaon. 
Ve were natbfied that the Tibetan anthoritie~, if by any c b c e  they now dim 
overed UB, would simply mint us in carrying out thia intention, and our people 
zl i i  tbat they were by thin time beyond the reach of the enemy, had no scruple 
1 going boldly along the valley, and in encramping at a hart distance from mme 
'ihatan shepherds about a mils beyond SirrgJopha. 

The food of our Bhotiyan waa by thii time very nearly exhausted, so an expe- 
ition WM at once undertaken to try to obtain a fresh supply, and at the name time 
3 endeavour to buy a sheep or two, and, if poaaible, a goat with milt, the latter 
eing a luxury that we had long been without. We were mon informed that 
lmcet all tbe men had gone from these tents to Darchin, in attandanca on the 
'ibetan Zhipdiet, then returning to L h  from Qar, which place the Bhotiyas 
lore aommonly call Giartok, and that only women and old men were laft behind. 
#hemp wera produced, but nome difficulty WM m d e  about a goat; and we were re- 
d to the headman of the community, whom tent WM eaid to be 3 or 4 miles 
.p the d e y ,  for a supply of grain. 

S e p b n k  21. Sin9Jop.J~ to Camp near h m a  CAwtm, 14 mh.-At 8 - 
.m., thermometer 3 3 O ;  at 9 am., thermometer 479 As we were preparing to 
tart this morning, the flocka belonging to the Huniym near as came down the 
sUey close past our ten& escorted by a wonderful-looking shepherd dreaeed in 
heepokim, and altogether the most oncivilhd-looking ortuture conceivable. Hie 
bas were evidently rather limited in their range, and though he thought it rather 
dd, ha wan ~afec t l~~a t i r f i ed  when he WM informed that we were a peculiar sort 
f Juhari. Ho only wished to know whether we had been on a religious pilgrimage 
o Manomrotcar, his education not having got so fir na to make him aware of the 
d s t a ~ d  even of his " Fding " neighbourn An attempt WM made to i n d m  him 
o l& UB h v e  a goat. This he totally refused to do, and wben our people in~bta l ,  
Le went back, in s violent s tab  of indignation, to hir camp to report their m h -  
.uct, and, when tha matter wan at  hot settled, mttuned to hia flook still quite 
mpt~5.6ed. Our road led ua right up the valley, and wa paused the tenb w h  our 
heep had been kept for us, md after a great deal of talk, the puroh.ss of the p t  
scrs amiably arranged by our being allowed to carry it off at an exorbitant price. 

Chujia-fd, the name of this part of the valley, waa the greeno~t p h  that we 
red man aince we left Qyonima. The word fd, whioh, however, doea not appear 
o be c h i d  Tibetan, b applied, M w d  M I could make out, not merely to the 
oorrlity, but to the whole patoral eatablirhment by which it k ooonpied, something 
s the tam d h g e  designatas a mttled agriodtum1 oommunity, with their aboder. 
L'he popolation here was not by any mema numerous, and we may have pawed 
ifteen or twenty bnta at the outaide. The people were exclueively nomadio and 
 sto oral, having no homen but their tenta, pitching theee at suoh distances from one 
mother that their cattle should have gnuing-ground enough, and moving their 
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enampment to other ground a1 the gram was eaten up, or rs the mmom 
This community, we wem told, went northward in the winter tonvds I 
or beyond the lakea, all the country along the I n d h  watershed and m 
laka being then uninhabitable from the p a t  depth of the mnow. TI 
regular routine of grasing-groundfi, whioh they occupy to the exclusion o 
persons, and in which they are held ta have e hereditary property. 

With the exoeption of the monastariea about the UOB, Kyuq 
g;hordom are the highest permanently inhabited placea in thin part of 
they are between 14,000 and 14,600 feet above the ser The fixed pol 
theae plaoeq other than the monka, is, M uaud, agricultural ; but tbe 

of the mdar inhabitante of the regions we had traversed are entire1 
and paetoral in their habita 

As we pseeed up the valley we at length reaohed the fmt  of the 
who, with his wife and children, came out to receive us, he prcurenting t 
ceremony, and the lady a bowl of milk. After a short preliminary co 
carried on through the medium of our Bhotiym, for I did not underah 
of Tibetan, we proposed to go into hi tent, and he WM moat happy 
We were soon joined by some of the glib of the aociety of Chujio-td, bu 
being absent, our visitorn were nenrly all women. 

The men wore a loose gown tied round the waiet, which, if not blad 
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L at  dl events become m by dirt. They h d  hiih aheek-boner, oblique eyes. 
k complexiorm, and their hair wag worn with long bile, their rough and 
tered looka ebowing the hard life they muat lead. Among the more prominent 
the various puta of thelr oostume and its mxewrlea were a grey felt cap, the 
.an of which are turned up all round ; cloth boob, d e d  hm, of ruioae bright 
mm, d y  red and grecw, with leather soles ; a d  a belt, from wbioh ir hung 
reat m y  of pnmm, pouohes, knives, pipm with apprm$us for striking a ligbt, 
. A h  ahould be mentioned the ham box idmoot invariably hung m u d  their 
ka or over their ehouldere, containing either oharms or, maybe, their Penate8 
the form of a &y figure of Btlddli, made at L U  and blamed by the gmat 
18. Them ilgwm, howemu great may be their spiritual value, do not bear 
extravagantly high prioe in the worldly market, for I foand that a Tibetan m e  

- - 

y willing to ovmoome bin rcrnplcm .nd prt with bin ooawanted Buddli for a 
tter of mme Ronr or five mpeea 
The women-I cannot d them the fair =-were gowned and booted much as 
men; but they were ohisfly mmpiouone for their peculiar head-hw, s p p ~ n t l y  

hgnlar  board mered with cloth, whioh is fixed on the top of the had,  the 
x turned behind and prolonged down the back into a tail of lslrther deoorated 
h a profunion of piem of bma, tnrquoises and other stonem, and bits of g lm,  
h rows of little dver  coins hanging from ita sdgea. The hair under t h i  
ioue apparatnr ia plaited in front in many separate little braidq and a grand 
ural a bangs d& behind, which produce% with the artifioial one, an effeot 
ich would not a little eurptiw the miffenre of Paria The ladied toilet wan 
apleted by a tremendone ohatelaine, which ssemed to contain dl eonoeivable 
dements ever invented for the use of a Tibetan hoorshold. 
The tent was made of black yak-hair cloth, 15 or 20 feet long, and half as wide 
p r t e d  on three upright pol= connected by a horitontal ridge pieoa The ridge 
4 open at  the top, all along the middle, to let out the smoke, tbe firee being 
anged between the poles on the ground below. The doorway WM at one end, 
L cloaed by blanketa that hung before it. At the opposite end, on s little mrt 
table, were set up the houwhold godq having a nnmbm of 4 brane m p  
mged in front of them to contain their food, whioh M a mixture of butter and 
al. The head of a goat lately killed lay in front of the deitier for their use, 
; the eatable legs and shouldera had judicionely been meerved for the mo& 
large amrimerit of pots and pmn, of wood, iron, and coppa, abod along the 
zth-range, and amongat them I need h d y  my wan a kettle of tea, with a mesa 
prridgedof buckwheat flour. 
Literature and the fine erts appeared not to be altogether nsgleoted in the 
wtsn camp; writing materide, ready for the man of buninem or the eoholar, 
1 a stringed imtrument of the guitar fahion for the poet or modoian, formad 
t of the furniture of the tent. Outnide waa a large wooden hovel, used to clear 
by the mow. 
Our k t ' s  name wm Angeliu, an oldish gentleman, and an we oat in hie tent, 
. Winterbottom wsr eng&ed in sketching the inmates, while with the help of 
intermeter I &ed on the mnveraation. Althouah head of this community. 
g o h a d  that he no perquiaita in that cap.oity--not~ig, indeed, but the 
lour of the thing, and tbat he wan only kept in thin position for the purpose of 
ing the authoritieo mme one through whom they oould act in their dealings 
b hi peopla This statement of Mr. Angchu M, I fear, not strictly correct, but 
emolumenb, no doubt, .re not very great, and there wrre probably mme ground 
hiB gmmbliig. Thew n o d  appear to pay no regular taxeo to the etate, 

t to be gemedly q u d .  Thus they eupply food and ouriags to the Lhaesn 
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o f i m  when they move about the oountry ; they u e  compelled to buy Lhdr ta 
and the wsrfs of ceremony, and perhap other things of which a &vemmea 
monopoly is eetablisbed, from the Tibetan oficids, paying for them prim rhic 
they aver an, three or fonr times what they ought to be. They also have to 
up to the Government one load in ten of the eelt or borax which they oollmt. 

They an, altogether dependent on barter for their euppliea of p i n ;  prtit 
with sheep and goata are emt to the mountains north of Kadm to collect d t  am 
borax, and they exchange them for the cereals which they require. 

Their domestio animala comprise sheep, goata, yak4 poniee, and doga The 
make butter and a sort of oheeee from the goata and cows' milk. The best butt 
would be very good if it ware not ruined by dirt, and filled with an unlimiti 
quantity of hair. The coarser hair of the goate is need for making ropes; li 
down nnder the hair is the I a w l  wool, orpaekm, and ita growth in .I@& 

dependent on the cold of the climate in which the animal b bred. The dm 
produce wool only. The hair of the y h  is employed in mrrlring the cam 
clothe, such M th& ueed for tents. 

The goeta are usually branded in the horn. The sheep are marked with n 
ochre, much am in Enghd,  but not quite so neatly. Unlike the Hindu .griou 
turd people, they only keep one bull yak in each village or nomad common it^ 
and we MW him on our way up the valley, looking very large, fieroe, and ahag~ 
high in hi fore quarters, and low behind-very much ressmbling the fonn of tl 
binon. The young bull rederved to replaoe the old one was a h  pointed a t ;  1 
was marked by a tam1 fixed in h b  ear. 

We stopped about an hour at the Huniya's tent, during whiah time d b i a  
grain had been purchased to laat till we fell in with the m v o p  ordered to meet u 
at Tamng, when, WE hoped to arrive in two days' tima Stuting onoe morq r 
again followed up the valley M before, ita depression below the high- l e d  a 
the duvial  deposits, which here had a coneiderable development on our righ 
gradually diminiehig, till st length we once more found oureelvee on a l e d  wit 
the s&e of the ixtreme south-east angle of the great platean ibslt W 
encamped not far from Lama &tun, abmt 200 feet above the plain, at the foo 
of a spur from the Indian watershed, which roe8 steeply on the south aborr ou 
tent. On the north the hi& terminated nearly opposite to us, no that we lo& 
across the plain without interruption for many milee in the d i i t i o n  of the lak 
of Gyanima. 

We had now returned to within a short distance of the 1)QI*RO Pdti, a 
which we had encamped some milee lower down on the 11th of the month a 
our way to Bakaetol. This river rises from glaciers on the north face of thc 
Himalaya, and the roads from the Kmh, Nuye, and Lunkpya paaoea aU l e d  dow 
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ne one or other of its feedere. It appeun M if there were here some aupprss- 
a of the ordinary outlying s p m  of the waknahed nmgea, and perhapa even a 
preeaion in the ridge itaelf. Up the h r m  Yankti we looked into a wild and 
&ly gorge, filled with mow and iao, down whiih howled a furioue wind, pour- 
: out a great fan-shaped mass of cloud over the gap, a t  the mouth of which we 
mped. A little enow fell near ua, but the cloud wm diasip.ted before it spred 
y for over the p la i~ ,  reabeorbed nnder the influence of the greater heat and 
mesn of ita open barren and arid ourface. 
Sepfcmbsr 22. EtmR Camp neor h e t e n  to the && Yaukti, 7 milar. 

A t  6 am., thermometer 21°.6; a t  9 am., 43O.3. The man eent thin morning 
usual to bring water for our uee, returned with it in a blanket, in the h p e  of 
n p  of ice, the atream from which a aupply h d  been got the m i n g  before 
ring been frozen mlid during the night. The oold by this time b d  become 
her severe a t  night. The contenta of our teapot, which we used the ho t  thing 
the evening, were mually found to be frozen hard before maning, lying on the 
~nnd beside ue M we elept; and today we had an additional exampie of the 
ireme cold. We had filled a bottle with mik got from the H u n i y ~  of Chujiya- 
, and it  WM left in a h e k e t  outaide the but .  During the night i t  froze into a 
id msse and broke the bottle to piecea, but as this wee d i i v e r e d  before i t  
pn  to melt, no harm wan done, and we were more careful in future. Our tent, 
ng made to open all along the top to let out the smoke, as  I before explained, 
in  a great deal of cold air, in epite of all attempts made to fmten up the chink, 
1 the temperature ineide in the morning wan nearly that of the external air; but 
spite of the cold we got on pretty well. 
I n  approaching the Darma- Ya&i we cameupon an elevated mound of detritue 

I origin of which WM a t  first di5cult to understand, but I wps eoon ertiefied 
,t it must have been the moraine of an old glacier. The breadth of thin remark- 
e mase of detritue was about 3 miles where we croeeedit, divideddown the centre 
the river, to which i t  forms what a t  first eight were two ordinary alluvial banke. 
sxtende 3 or 4 milee below the point where the river quits the mountains, and its 
;heat pointe are perhaps 200 or 300 feet above the plain, from which i t  rises 
aply. The mmmit WM covered in a etriking manner with emall hollowe of more 
lean cimular outline, in no way wmmuniosting one with another, their aides 
ping steeply inward8 to a h t  muddy bottom, euch M might have been formed 
the gradual melting of ice covered by morainedetritue. In  other reapecta, ah, 
! material of whiah the maas wsr made up  had all the c h a r ~ t m  of a g b i e r  
mine, and was certainly neither drifted gravel nor water-worn shingle. I h d  
;mtiefied myeelf of the true nature of these mounde, when to my aurprim I 
nd another accumulation of precisely the name nature, dong the Q-unda Yaukti, 
which river we halted for the night. The interval between the twoold moraines-- 
such they certainly a r t i s  precisely on the mme level ee the great plain, or, more 
rectly, i aotually a psrt of it, and i t  hence became evident that the mounds 
r which we hnd pawed mnet bare been formedalong the rivers, and the agency 
g-ern readily euggented iteelf. A very d m i l u  maw of detritue to that we 
sd here would be formed now by the b l u t i o n  of a glacier euch ee that of 
lam, the loner put of which is for many milee entirely covered with great 
mtitiea of r o d y  detritus, with ieolatsd hollows and poole of water scsttered 
a it. The disappearance of the ice from beneath this detritna wonld leave a 
~dition of the aurfaoa in no way differing from that obaerved on the top of t h e e  
muds, the formation of which i t  would otherwise be difficult to explain. I 
~r t ly  afterwards notioed something of the m e  description on the &nk of one of 
? mountains near Unto-dhura, on our way back to Milam, where an aceumulation 
No. 1V.-Am, 1900.1 2 E 
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of rabbisb, with several m a l l  pooh of water on it, blocks up the end of a nrine 
-the result, no doubt, of the dmtruction of a small secondary glacier. 

A very cold and violent wind again blew to-day from the re- i n  the mom- 
tains a t  Lama-eMm, and we saw that a fall of snow WM taking place st the 
entrance of the gorge from which the Darma-Yaukti inues into the plain of *. 
Toby M we wetit along the plain we noticed the Ephedna Gwutdianu in am- 
siderable quantity, with ita red fruit now quite ripe. 

Ssptcmber 23. From tire G u n d a - Y d l i  to Taxang, 9 mila.-At 6-30 un, 
thermometer 15O-5 ; a t  7 am, 23O-2. There WM a good deaI of ice on the ffuda- 
Yaukh' M we croeesd i t  this morning, and the s t b m  condderably lem in 
volume than it had been when we came to i t  in the aftamon yeahday.  We 
were here visited by a pmir of great raveon, which had managed to find ou t  a m  tent 
in  the middle of thb wilderntwm. Exhibiting the ordinary impadenoe of web 
bird% one of them f d  a victim to Bwhu's gun. He turns out to be identid with 
the great Enropean raven. So, ah, i t  is curious to find. that the aornmon magpie 
of Tibet is the ordinary Englieh species. The simultaneous dincovery, on 
into Tibet from the Himalayan watershed, of m many European forms, whetha b 
the animal or vegetable kingdom, in mmifeutly no mere accidental coincidamxL 

h v i n g  the mcient moraines of Gun& Yaukti, we e n  danoe.nded to thelerel 
of the plain near the origin of the ridge d l e d  Tsar, whioh mpmtm the 
hendwatsre of the Gundo-Yaukti from those of the Chu-naku. W e  here mmagd 
to  o a b h  one of the rat-like animals we had seen a t  Qymyima. The only wa phnm 
were Bieberrbinia d i ,  Euphorbia @dim, and Scirpw caticir, with Ag- 
longeanitatum, a graes which i n  found a t  a11 elevations above 6000 fest. The 
botanical and mlogical curiosities of this barren region were by this t ime well-nigh 
exhausted, and the tedium of our last few daya was chiefly d i e d  by the 
conmousnem that we were very speedily to be r e 1 4  from the dimomfortr d 
our Tibetan jonmey. 

The Chu-naku was a small clear stream sunk o ~ l y  20 or 30 feet below the p a d  
level of the plain, and shortly after cmsdng it  we once more entered the onts 
ranges of tbe Indian waterehed, and, following up a ravine with low hilh on either 
side, we encamped a t  hat a t  Tazang. This ia one of the chief places wham the 
Jahari Bhotiyrm carry on their traffic with the Huniyae, bartering grain for d t  aad 
borax. It i s d d  to be a good grwing-ground earlier in the eecreon, b u t  no t  o rastige 
of any thing for the cattle to eat WM now to be seen. The men were mom fortanue, 
for we found that the provisions we had ordered had been waiting for as fa tbt 
Inst day or two, and aa the weather seemed quite settled, it looked a s  thoogh mr 
expedition would end with complete suocese. A little anxiety had a t  times been 
evinced by o w  Bhotiyas lest bad weather ahould come on, in which cue  re might 
bate got into difficulties, for the pssees from Mihm into Tibet are  aomatimes 
permanently blocked a p  with mow for tbe winter by a fall late in September. In 
that orse we might have had to go round by the Niti  patio, which a n  be aasd 
in fine weather all the year round, but this would have been excessively &m- 
venient, as we oould not then have got back to Milam, where we had left om m n t s .  
tenb, and other effects, under three weeks or a month, there being n o  puaes fmm 
Niti to Milam after Unta-&urn is closed, except by making a &tow to t h e  swtb 
of 150 milea. 

I t  will serve to show the somewhat indefinite character of the nrmes of 
in these regions when I mention that the tana Taurng is applied to thm didort 
loditiea in this vicinity, within 2 or 3 milee of one Gother. To p m t  
confoeion they are distinguished by the Juhnris by the additional &ixm &&La 
Udry; " Lam, " snow-boot ; * and Huniya, Tibetan. That a t  which we mampcd v:, 
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Irn Tcwng, where the tenb of the Pdrwri, or headman of Milam, are oommonly 
ched. Others of the B h o t i p  go to Smkha-Tang or to aome intermediate point 
the ravine between thaw two plrrcee, and the Huniya  frequent the rpot oalled 
er them. I t  will be &ly understood tbat, with the numbere of sheep employed 
this trade, it  is necesmry that there should be a certain amount of elbow- 

)m allowed between the different camp. 
As we arrived a t  the end of our march mther earlier than usual, the following 
tea were made of the temperature :- 

p.m. Air. Wet Bulb. 
At 44.0 ...... 420.7 . . . . . .  2908 .. $0 ...... M0.4 ...... 2 5 O . 1  
,. 6'0 ...... 30O.2 ...... 2 4 O . 6  

Thu indicates the extreme drynees of the air. 
Scpkmbar 26. Tmng to Clrirehun, 10 mika.-At 8 a.m., thermometer 3 2 O ;  a t  

rm, 36'; a t  10 a.m., 40%. We had now again fairly got among the moun- 
ins, and the road gradually became more rugged M we proceeded. The rocks 

I 

Cbor-botl pu, l8.OoO feet. Malehak pmk, 19,800 feet. 

BAJ-nm VALLEY. 14,900 m. 

?re chiefly of limmtone, and the greateat confusion prevailed in the dbposition of 
e strata, though, aa usual, on the whole they dipped northerly. 

In our way along one of the ravines we came upon the remains of m old dry 
one wall, which we were told was a traditiond boundary bebween Tibet and Juhar, 
lough regarding the time or manner of ita constroction nothing was known. I do 
d think that our Bhotiya subjects have any definite ideas aa t~ the boundary 
!tween the Britbh pxwaaions and those subjeet to Lhasa; nor indeed am I aware 
a t  any boundary has ever been settled between the two powera. We English in 
umaon affirm that the watershed is the boundary, and I think no one will dispute 
le aesertion. I wae indeed told tbat Hoti, a psoture ground north-east of Niti 
ithin the watershed, wae considered by the Tibetans to be a dependency of Daba. 
ut an i t  wae convenient for me to consider it Britieh ground when I wasgeologizing 
sre in the following year, I did not find any one, either Bhotiya or Tibetan, inclined 

2 E 2 
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to deny my poeitive .eeertion that i t  WM British. A disputa .bout a few qaue 
leagues of snowy mge will hardly give h e  to a mur bdli between UII d the 
Government at L h a ,  and the geographers on both #idea may, I think, be n f d ~  
left to put the boundary in their map8 where they plesre. 

In descending into the moot eastern of the d n  feedem of the Chirchwa rira. 
we croesed limestone strata filled with fomil ohella. Theae wera probably the 
Crat.csan be& overlying the Jumaaio strata, whioh immediately dtsrr.rdr re 
came upon in the Oxfordian black shales, which continued up to tbe main bnncb 
of the river. lW runs in a very wide shingle bed, probably a mile ~oroes, 

these dieinkgrating strata, and, following i t  up about a mile further. we r a h d  the 
halting-ground on its left bank called Chirdun. A eecond feeder of the Chirchu 
river, rising from a glacier that we saw about 2 miles OK joim the main .tmm jut 
where we croeeed it. 

Chirdun is about M mirsrable a place to stop a t  with cattle as cm be d 
imagined. The tiat ground is covered with loose rotten shale without a prtiele of 
vegetation on it, and on the hills around there is an almost total abeeeoe of vqpebble 
life. At thir mason the leaven of the few stuntsd plante that were to be reen h d  
already beoome parched up by the severe night frosta, and our mtched cattle hd 
to p.se another day with nothing to eat but the dry twiga of the doma bushes. 
The feet of nearly all the jhobue were getting affected by the rough ground r e  

had been going over, and one of them to-day fell m lame that, on coming to a green 
bit of ground, it  resolutely reeieted all attempts to drive i t  on. and was there kft 
for the winter, ee we supposed, to perinh. I confem I WM rather ~toniehed the 
following year, when I wse told t h ~ t  the animal had been found again in  capitd 
condition near the place where i t  had been left by u a  What i t  had found to u t  
during the interval is more than I can imagine, but i t  wan, I suppose, M well d 
the wild sheep and yshe and other animals of Tibet a t  large. 

In  the COMB of the evening a considerablb,commotion took p b e  in oar camp, 
cawed by the appenmnce of a solitary dog, who nras on his way from Y i m  bct 
to his fatherlami Tibet. It was suppoeed that he had been mld or given to sow 
Bhotiya, but that he deolined to remain a t  Milam, a thing mid often to happen. 
As i t  wee probable that tbe animal WM hungry, there WM no little olum I& ha 
rhoold come and eat up anything he could find during the night; to mch .a 
extent, indeed, was the anxiety of our Bhotiyee carried, that they thought i t  worth 
while to poat a sentry to keep him off. 

At  9 p.m, thermometer 25O.5. 
Gtptcrnbcr 25. Chirchun Lo Shdong, 17 mh-Having a long day'a work before 

ne, which included the crossing of three p e e s  between 17,600 and 18m fsst 
in altitude, we started this morning soon after m e n  o'olock. The -nt aw- 
m e n d  immediately, and raa  pretty e ~ y  the whole way up the 6rat pus n hd 
to croer. At firet we went over mlid limeatone nmk, but M we roee ws @ 
came to the Oxfordian s h a h ,  which continued to the aummit of the ridge, wbsn 
puts of them were quite filled with belemniba We rernhed the 0-t ol the 
first pasq Lo-Khur, 18,170 feet, a t  a little before eleven o'olocl, 
27O.3, having been not quite four hours in acoompllshing the w e n t  of 2410 feet. 
The sky a t  this time WM quite cloudleaq and though wa were #~11ewh.t rhnt in 
by higher ridgee oloee to ue, we etill had a wonderful view of the world of moan- 
tains by whioh we were snrrounded. Them wan little that -W tbs + 
prospects of the outer Himalaya, where the eye may sweep at a &nm or= & 
200 milee of the chain, and trace from their great QOWJ & mout.in .fta 
mountain and range after rsnge gradually unfolding t h e d v s a ,  till tb mtim 
circuit of the horison ie filled with the outliner of their oomfla m- 
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I dark pnrples of the distance imperceptibly melting into the livelleat t i n b  
the foreground, the ridges clothed with forest, and the valleys enlivened by 
ds and villages. Unlike thia, we here stood in regione where the lichens on 

rocks were the lrst refnge of vegetation. Shattered o l i  and- impeslrble 
~ipices, capped with eternal snow, frown& upon us from every side. Yarning 
m ~ ,  long barren slopes of loose stones, and the desolation of glaciers lay a t  our 
t. The mountains that bounded our view etood out hard and cold againet the 
rr blue sky, piled one behind the other in a cbeoo of confusion, neither mftened 
oatline or colour by atmwpheric influenom, nor relieved by any trace of life or 
dura Among the peaks that I recognized WM Nanda Deoi, dietsot about 20 
lee, which rims to 26,400 feet; but our map, when r e  passed, wan not nearly so 
'feot M it  now is, and in such a scene it is extremely diHcult to dutinguish the 
5:- and penka without a good map to usis t  the eye. 
On thi asoent the vegetation arre most scanty, the 1-t plant seen W i g  the 

Ale Urtica hyprbmw, before noticed, whioh osme up probably above 17,600 
t. From the patw we looked down over two glscim. That to the enst along 
I side of which we had come gives rise to the principal feeder of the C h i d u n  
er, and communicates by a gwat d u i ,  over the paw called Lo-sar, with 
3ther glacier, over whioh, M I before mentioned, ineffectual attempm had been 
de  to establish a direct communication from Dung to CAirchun. The glacier to 
s west of the pans supplies the ohief feeder of the stream that flown under Topi- 
nga and Girthi, and our road lay down it. The dmcent wan fearfully steep, 
sr a cliff of limsstone i n t e r a p e d  with the great elopes of loose sharp fragments 
rock that are so charackuistio of these mountains above the limit of vegete- 
n. For the first time eince quite the beginning of our jonrney, I thought the 
mnt  m bd that I would not ride my jhobu down it, thougb, in faot, i t  would, 
believc, have been safe enough to do so. The dopes of loow sharp angular 
ms of limmtooe lying a t  their natural angle of repose, between thirty and forty 
yeee from the horizontal, varied here and there by a step of solid rock polished 

the feet of man and osttle, down whiob, dippery as they were, the jhobur 
d half to jump, half to slide, did not d o r d  an inviting prospect for suoh a ride; 
'dm step mast hsve shot the rider over the a n i d t  head, and he would then, 
thout fail, and in an incredibly short time, hare been added to other rubbiih on 
3 moraine of the glacier below. 
We managed, however, to reach them morainea in a mare convenient manner. 

e fonnd them and the lower part of the glacier generally very black from the 
rk s h a h  and limatonea whioh are here the prevailing rocks. Crossing the 
cier, we went up the o p p i t e  moraine, and a steep pull brought us to 
B eummit of Jaint i  dhura, the aeoond high ridge we. had to go over, a t  about 
If-plat one o'olock. This point arre about 16,390 feet above the seq and is one 
the higheet pwm that I have c r d .  The thermometer in the air stood a t  
1-2, the soil one foot below the surface being 31'5. 
Juidi ie merely a short projecting spur from the URki-dnum watershed ridge, 

er which the mote from Lo-khur to Unta-dhura ~MBIBL From it rims a peak 
at rpaohes an elevation of perhap 19,000 feet, a little to the north of the point 
bare we crooned .it., and beyond this it end6 abruptly in  a preoipice over Topi- 
wga. Be.ing than thrust out, M it were, from among the m n n d i n g  great 
Lgca, thongh it ie probbly M high M most of them, the view from Jainti-dhum 
grand in the extreme. 
In pasuing through the highest portiom of them mountaim, the traveller, who 

turally expeob to find scenea of eurpaeing grandeur in the midst of their 
g n t k  mow-clad pinnwlea, is too o h n  doomed to dippointmeat, and in his 
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painful progress along the narrow g o r p  he ~ l d 0 m  eneo anything be@ the 
rooLs that frown immediitely over hie h d .  Excaptions there are, homw,  
the acene that we here had premnted to us wan among theee so often hopd fa, 
but co ~eldom found; nor do I ever remember to have beheld, e i tha before a 
afterwards, euoh a atupendous chmm of moantaim, of the effect of which on the 
mind no desaription mold convey an d e q w t e  conceptioo. It wan a brilliant dry; 
the wind not too strong, and the intense power of the w n  w u  .grecnbly subbed 
by the fleecy white clouds which hung about the higher p k n ,  or 0 4  off from 
them in the fresh h n a e  until they d i m p p e d  in the hlue sky of Tibet. High 
heelth, the feeling of exhflarstion felt in sharp and dry air, and the satidrtion 
which we experienced at  the eucca.nful termination of our journey, prspred US 
to enjoy whatever ws mw. Nor .re the d e n t  and almost unperoeived s~ggationr- 
of ecientib culture among the lemt important agenta in producing the emaSions 
of wonder that fill the mind in gasing on euch ~lcena, where the ralica of the o m -  
bed8 of an almoet meaeurelem past, piled one on another a t  them atapdoa6 
elsvationr, d i i l a y  the veetnm of the powers of nature, into the o p t i o n s  of 
which we strive not too succesefully to inquire, The glacier along which we had 
jut come desoended thoueande of feet below ur, and e v e  Kith to the QirtAi rives. 
a torrent the courae of which was marked by a straak of foam dong the great gall 
into which we looked. A huge rock rose from the middle of thii glad-, throwing 
off the froten stream on either side in great wave-like cliff8 of ice. U i - d A u m  
the firet psse we had c m d  on our way into Tibet, we now mw, not a little to our 
aurpriae, almoet a t  our feet, 800 feet below as. Yet no snow lay on the ridgb on 
which we stood, neither had we hitherto o r 4  any mow in our wcent eitba on 
tho La-Mur peas or to the still higher epot where we then wera. Of vegetation 
there WM no vestige, excepting far down in the gorge of !IbpiAungq beyond -hi& 
towered Kamet, the great peak of the ffarhswl watenhed, 25,602 feet in JLit& 

The cliffs that flank Topi-dunga on the muth .re of Upper Biurian age, .od 
are violently shattered and most pmipitoua The order of euccassion of the be& 
which extend from Silurian to Cuboniferons, is stmngly marked by their r i d l y  
contrmted mlouring. Grey, blaok, and dark red, having a pale h n d  of quutritb 
on the top of dl ,  which looked almost ghastly among the snow that lay thick u p  
it. The acarpment of Kynngar faoing the south-west is am abropt is u well 
poasihle, but is topped with s lean rugged and more swelling outlina It ia awn- 
pored of Tri.seic and Bhmtic capped with Cretmmas bedB, and a contionation di t .  
no lens precipitous, exten& beyond Qirtlti along the north bank of the Hoti river. 
Beyond Hoti the continuity of the ridge is broken, hut M a geological faatam rbc 
escarpment can again be recognized a t  the Niti paan. 

An e e q  deecsnt brought M to the north foot of Unta-dhutu, w h a s  ns fonod 
that fresh snow had fallen sinoe we had o r a d .  The old enow, whioh muat hrm 
been the .ccomulation of former years, was distinguished by an appeuanw d 
atmtitication caused by the edges of a eucoeseion of ioy bandm projeoting o b l i d y  
from the general QOW snrfaoe, with as many intermediate layen of dt t t r  am 
between them. The lamination may be r d i l y  underdood M the sffect of the 
freezing of the surface of sucoeesive falls of snow, and is commonly to be wen m 
similar circumetancea. It  WM in the hollow betaeen Jainfi and U W A a o  that 
I notioed the remain8 of the old glacier which I mentioned when dacribing the 
old moraines on the Darma Faukti. On the summit of Unta-dhrsn, w h i i  we 
reached a t  a quarter to three, there was no vegetation whataver, exooptiog a few 
lichens on the shattered roch that crown the ridge. The thermometer was nor 
a t  31°1. 

I have already dercribbd the route from UntaMnm to Milam, w h i i  rs nw 
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pin joined, and I need only add that our dement was undertaken nnder very 
fferent anspiceu from our aacmt. Our return journey over them possee had, in 
:t, been anything but painfal, and them I think, no day which we had spent 
agreeably since we left Milam. We wem, however, late in raching Shelong, 

.iefly from the a t t l e  being p m d l y  knocked up by want of food, and from many 
them having m feet. This indead had got to such a pitch that their tmck wan 
arked over the glaciers in blood, but i t  wae impoesible to loiter; nor conld we 
rlt s t  Dung, for there waa not a mmp of wood nor a W e  of gnse to be got them. 

We ourselves arrived a t  She&ng shortly after mven o'clock in the evening, 
wing been nearly twelve hours on the d; but the t e n b  did not come np for 
long time, and we had an opportunity, sa we sat in the open air by a fine b l r e i  
a of juniper, such M had not rejoiced us for weelu,'of admiring the genial 
umth  of the climate of a spot only 12,500 feet above the =-level. The following 
oming, September 26, we returned to Milom 
The day after our arrival a t  M i ,  a Huniya arrived from Dungpu, a village 

!ar the Satlaj, sent by the Znngpun of Dab, who had by this time become 
van ,  of our hnving gone into Tibet, to inquire where we had been, and to nee 
hether we had come back. The zungpun had mot hie emirnrrry from Dungpu, 
I he paseed that p h  on his return home from Duchin, where he had been to 
.wt some L k n  officers, probably tboee we had heard of at Chujia-tol. He 
d no definite knowledge of our movements, but had heerd that we had c r 4  
be frontier. I desired a memagi to be mnt in return to tell him exaotly where 
e hd been, and I added, that if i t  suited me to go into Hundea again next year 
should certainly do it. I had no idea a t  the time of doing anything of the &, 
a t  I did actually carry my threat into erecution. At  the name time it must be 
rid that i t  is very donbtfnl whether my mamaage wan ever delivered to him. 

Note on Himulayan Ql&8. 

The lugset Himalayan glacier with whioh I am personally acquainted is that 
ear M i ,  a t  the head of the Gori river; but thom of the Tinugangs ,  near 
b d a r i ~ t h ,  and of the Bhagirathi, near Gangotri, are also extremely large. 
The annexed woodout (p 412) will oonvey an idea of the size of the Gori and 

'iahnuguqp gkciem, of which we hare rough plans, aa compared to some of the 
& k n m  ghiern of the A l p  

It wil l  hem be seen that the Qori glacier done, the surface of which is about 
1 milea long, is ao large that it would about fill the whole valley of Charnonix, 
rom the Col de Balme to Ouchee; a t  the name time, while the summit of Mont 
llanc rises about 12,300 feet above Chamonix in a dietaoce of 6 milea, the peaks 
t the head of the Gori glacier rias above Milam, at  a dietance of 12 milea, 
nly 12,200 feet. The glaciers of the valley of Chamonix are not by any msane 
he largest in Swikarlaud, and the glacier of Aletsch, in the V a l k ,  must, 
udging from the map, be nearly as long an that of the h r i ,  or even longer, but 
be valley of Chamonix in m well known, that the comparison with ite g h i e r r  
rill probably be more generally appreciated. 

On the southern slope of the tableland, the glaciers appear to desoend mmmhat  
ower in the north-weatern regions than in the emtern ; Dr. Hooker iuforming us 
;hat they aeldom, if ever, deecend m far an 14,000 feet in Sikim,. while they frs- 
luently reach below 12,000 feet in Kumaon. Immediately north of the Indian 
watemhed, the glaciers are smaller than to the south of it, and terminate a t  much 
ligher levels, varying from 15,000 to 17,000 feet; in  the central part. of Weetern 

' Himalayan Journah,' vol. ii. p. 57. 
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GLACIERS 
Of the Alps. Of the Himalaya. 
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Scale: Eight miles to one inch. 



M A N A W W A R ,  IN WESTEiiN TIBPr, UNDERTAKEN IN SEPTEMBER, 1848. 413 

Tibet they appear to be comparatively ram and of nmall dimenaiom ; but on the 
Turkish wasnbed they again b m e  much I-, and mme of them come down 
men a little below 12,000 feet, though o tbm on the same range taminate M high 
M 15,000 feet.* In the countries north-west of the Indw, near algit, Mr. Witer- 
bottom found one of the glaciers to dewnd M low m 8800 feet. 

The variations in the levele to which them glmiens descend must, in a great 
degree, depend on the peculiar aircumrtancea of eaoh individnal l d i t y ,  though 
the mean temperature of the place will of cotme, to some extent, regulate 
their genenrl elevstion, and the summer temperature will give a negative limit, 
beyond which they can never pasa The two chief factom of there variations 
will be, h t ,  the extent sod elevation of the snow-bin that feeds the ghier ;  
and, second, the slope of the surfaca along which the glacier tmveb. I t  wiIl be 
seen, on a moment's consideration, that if two ghobra am formed on oppdte 
frcea of a ridge like the Indian watershed, whiah deacon& on the south ride from 
18,000 to 11,600 feet in a direot di ince  of 10 m i h ,  while on the north the 
dssosnt ia only from 18,000 to 16,000 feet in the name distance, a eouth glroicr of 
10 miles long will arrive at a level of 11,600 feet, and a north glacier of the 
same lmogth only 16,000 feet. If the feeding nnow-basin ia larger on the muth 
face, the additional waste from the glacier desoanding into warmer regiom may be 
w i l y  counteroailed, but no imaginable inoraw in the supply of snow would be 
liiely to mrry the north glacier to such a level M 11,500 feet, whiah it might not 
be able to attain without an extension of it8 length of 100 milea or more. Thane 
mnsidwations, combined with the h o r n  diminution in tbe fall of mow in tbe 
intaior of the chain, appar to be su&ient to account for the h i e r  leva at 
whioh the glaciers terminate to the north of the Indian wahhed ,  without s u p  
posing any special mtion of climate M Im been suggated. 

No redly mtidmtory conalusion can be come to regarding the mum of the 
lower level to which the glaciem of the Himalayan alope dercend in Kumaon, M 
mpued to 8ikim. Judging from the somewhat greater elevation to whioh foreat 
extends in S i m ,  we may, perhaps, have mme renoon to infer a rather higher 
mean temperature a t  like elevations in 8ikim than in Kumaon, which, indeed, 
might be 001uidered a nataral remlt of the lower latitude of the former ; but our 
thermometric data ere not sullicient to nettle the point direotly, and the climate of 
Skim being m muah more wet thmn that of Kumaon, it would be u w f e  to d e  
we of mere h pion' ugumenb. 

For aimilar rerrsons, it  is hardly possible to institute any proper oompuison 
between the glacial phenomena of Europe and the Himalaya, but the following 
pomb may be noticed :- 

- - - . - . . - 
Europe. T l ~ H i r n ~ L . y m  Syotem. 

.. . - . . - -  

800th of l n d h  North of Indian Torklsb 
Norwv* I I rwnhed. ratenbad. r u e n b a l .  

- - - .  

Ft. I Ft. I h. Ft. m. 
Snow-line ... ... 3000-5500 8500 16.000 18.000 20.000 
Glaciers end . . . 0-1500 3500-6000 11,600-13,000 15,000-16,000' 11.800-15,000 

low noor-line ... 
I 

(''rMdnoadb) Yom-lm0 ' 5000-2M0, 4400-3000 S%O-2500 &?~-sOW 
I 

. - -. . 

R.Q.8. r., voL uiii .  p. 52 ; Thomeon's ' TrsveL in Tibet.' 
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From these figures i t  will be Been that the range of glaciers oompred to the 
enow-line, is very si&r in Europe and on the Himalaya, though in Norhan 
Tibet, in one wellaeantoined insbnoe, in Yarma-Nubra, a glacier is ~UOWII to 
dmcend more than 8000 feet below the limit of perpetual mow. The 
eeen by Mr. Winterbottom, north of Gilgit, coming down to 8800 feat, that ir, 
perhap to more than 1OlO0O feet below the snow-line, is yet more e x t r a o m ;  
but the elention is not so well determined in this oule; nor have we any dir&t 
evidence as to the height of the enow-line on the mountsins in  thin qrurh, the 
from the general arid character of the country, we have no reanon to suppge the 
olimste to be more wet than Northern Tibet generally, or that the nnow d d  
lower there than on the Karakorum pane., where it haa been estimated by Dr. 
Thomaon not to come below 20,000 feet. Thie point is wortby of the attention of 
travellers in thew countries. 

In the absence of satisbtory reoords of the thermometer s t  placer on the Alp, 
near the termination of a glacier, I have calculated the mean temperature of three 
of the hottest months for Chamonix, by interpolation, in proportion to ih e l e v ~ t h ,  
between Glenen and the Convent of St. Benurd, and I find them to be-July, 61'; 
Aueurt, 61'; September, 55'. Takiig Vevsy as the lower stetion, insted of 
Qerevs, which appesns abnormally hot, the temperatures would -Ply, 59'; 
August, 5'i0 ; September, 52'. For three years the mean temperature of zerm~tt 
wan, for July, 56O; Angust, 51' ; and September, 4g0. At  Grindelwald for t a o  
years: July, 60°; August, 55'; and for one year: September, 50°. These 6gm 
may be compared with the mean obeerved by mymlf a t  Niti, a t  11,600 f d ,  
the extreme limit of glaciers in Kumaon, which will be eeen to be nearly the  nm* 
nunely, July, 58O ; August, 58'; S3ptember, 559 So, toy in Norway, the 
approximate summer temperatures at  the termination of .the southern group of 
g h i e n ,  which descend to about 1200 or 1300 feet above the ea, may be t&en 
a t  4' less than the mean of Bergen and Drontheim, that is, July, 5g0; AugusL, 65'; 
a d  September, 50'. And for the more northern regions, where the glaciem rsrch 
to the sea-level, we might have temperatures intermediate between Dronthsim d 
Alten, or July, 60° ; Angut, 51i0 ; and September, 499 From thie, it would appeu 
probable that the extreme limit to which glaciers can reaoh will not have a man 
temperature of the hottest month exceeding 59' or 60'. 

All the phenomena of glaciers eeen elmwhere en, to be obeerved on t h o a  of 
the Himalaya and Tibet, and, with two exceptions, they will require n o  sped 
comment. 

The first of them ie the velocity of the motion of the ice, which must, d 
course, greatly depend on the circumstsncee of each particnler cam; but an 
analogy with the motion of the glecion of the Alps Q suf6ciently shown by the 
few observations I have made in Knmaon. The mean of four daye' m o h  in 
Hay, on the glacier a t  the source of the Pindar, gave a velocity of about 93 k h a  
for the twenty-four hours, for the central parts of the ice, about I f  mile above 
the terminal cave. The same glacier, from May 21 to October 15, m o o d  o w  
9a feet, being at  the rate of just 8 inches in the twenty-four hours.' The motion 
of the centre of the great glacier of the Gori, 7 or 8 mi la  from its lower extremity, 
WM 38 feet, between Auguet 29 and September 30, being at  the rate of sbwt 
14f inches in the twenty-four hours. In juxtaposition with the above, I may 
add, that the motion of the Mer de Qlace, as measured by Prof. J. Forbes, ruied 
from P i  to '3 inchee in twenty-four hours in different parts of the glacier and at 

For details of the Bmt measurements made by mysclf of the motion of the 
Pindari glacier, see J.A.B.S.. vol. xvii. p. 203. 
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different times between the montha of June and September ; the mean at a central 
, p i n t  (L'Angle) being about 1.% inches in twenty-four hours for the three months 
of July, August, and Beptember.. The motion of the middle part of the glacier of 
the Aar is a h  stated by M. Martine to be 71 metres per ennum, which amounts 
to 73 inches in twenty-four h0urs.t 

THE DATE LINE IN THE PACIFIC.$ 
DR. A. M. W. DOWNING, F.R.S., h~ kindly supplied ue with the following. He h~ 
also obtained permission for the reproduction of the interesting map which accom- 
panied bi paper. 

The point to which attention is drawn in thia paper ia thia : Where does the day 
change for the portion of wntinente end islande which are contiguous to the 180th 
degree of longitude? or, in other words, what is the course of the date line (M it  is 
called) from the erctic to the antarctic regiom? 

I t  is obviously moat convenient that the date line ahodd approximate, M 

closely as political and geographical circumstanw will admit, to the 180th degree 
of longitude. Prior to about the middle of the p rese t  century thii  wan far from 
being the case. Up to that time the Philippines kept the American date, owing to 
the fact that the Spaniarde originally approached those islands from the Pacific 
coaet of America. Thus Luzon and Celebes, though on the name meridian, kept 
diierent dates, the former the American, the latter the Beiatic. To remedy this 
inconvenience, the Manila authorities arranged that December 30, 1844, should be 
immediitely followed by Jannary -1, 1845, thus adopting the American date for 
the archipelago. 

The purchase of Alaaka by the United State8 had alao ib effect in straighten- 
ing the data line, aa thin tenitory, which had formerly kept the Asiitic date, from 
henceforth, of ooune, adopted that of America. Further progrean in the direotion 
of the admilation of the data line to the 180th meridian must neceesrrrily be slow, 
M the wurae of the line is mainly determined by the grouping of the islands, and 
by the particular circumstsnces in each group upon which depende the direotion 
in which i t  haa internume with the outer world. 

A glance at  the map which aacompaniea the paper will show the discrepancies 
that, a t  the present time, exist in the position of the date line .a laid down by 
diiorent authoritiee. The most remarkable divergence is in the case of the line 
given in Stieler's Hand A h .  But .a the Atlaa ia dated 1892, this poeition of the 
date line may, perhaps, be considered as not being quite uptwdate. The line 
marked " Wharton is that of the Hydrographic Office, and was kindly communi- 
cated to the author by Admiral 8i W. Wharton; that marked st Smith "is taken 
from en interesting article in the Century Magazine for September of last year, by 
Mr. Benjamin E. Smith, who, however, doen not give his authority for the position 
of the line ; that marked " Davidmn " in due to Prof. Davidson of the Uoivmity 
of California, and wan kindly communicated by Prof. Harknm of Washington. 

* 'Treveb through the Alps,' chap. vii. 
t ' Bevue des Deux londea,' vol. rvii. p. 924. 
f Abatract of a paper entitled "Where the Day Changes," reaently read to the 

Britiah Astronomicnl Aaaocintion, nnd which is printed in the Journal of that A8eooia- 
tion, vol. x. No. 4. 
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It will be notioed that Wh.rton and Davidmn only differ in u n m n t i a l  par- 
ticulars, dbcting one small group of islands. It may, therefore, be oonolnded with 
aome oonfidenae that we have in these two lines an almost certainly aacurste 
delineation (with the emxptions referred to) of where, a t  the prewnt time, the day 
chenger. 

THE MONTHLY RECORD. 
m o r n .  

Dr. Cvijii'r Benearoher in Macedonia-Prof. Jovan CvijiC continued his 
researches in  Macedonia during the summer month  of 1899, and is now engaged 
in the preparation of a geological map and geomorphological description of the 
country. He has alno paid special attention to an examination of the lakes of 
Macedonia, the results of which are of much interest. The eoundiogg over two 
hundred of which were taken in the larger lakes, show that Lake Ochrids is one 
of the deepest in Europe, coming tenth in order with a maximum of 286 metrer 
(938 feet). I t  is thus 34 metres (111 feet) deeper than the Lake of Constar~oe, 
which hm more than double its area, and apart from Loch Morar in Scotland 
(329 metres, or 1079 feet), a Norwegian lake, and the wide baain of Lake Onega in 
Rneeia, is surpmsed in depth only by some lakes in the h u t h e m  Alpa Lake. 
Preep, or Presba, ie, on the contrary, only 64 metree (177 feet) deep, and Lake 
Ostrovo, situated further east on the Monmtir-Saloniki railway, 61 metrea (200 
feet). The smaller lakes are, wmparatively, very shallow. Lake Ochrida in fed 
by a large number of strong springe--in fact, i t  may be said that ite deep bsain 
is entirely filled by spring-water. I ts  wlour is accordingly an extremely pure 
blue, and the white nounding-lead can be distinguished a t  a depth of 40 feet. The 
maximum temperature gradient (i.6. the most rapid diminution of temperature in 
s downward direction) ocoum a t  a surprisingly great depth in all the Macedoninn 
lakes, being found in nome almost ae much as 26 metres (82 feet) below the 
surface. Prof. Cvijid proposes to publish bathymetrical map8 and profiles of the 
lakes (the former on the scale of 1 : 100,000) on the model of those in Penck's 
works on the lakes of Austrii  and Dr. Mill's m a p  of the English lakes. 

A81 A. 

X. Bonin in North-Weatern China-The first number of La Gt?ogruphis 
(p. 67) contains news of the progress of M. Bonin (Journal, vol. xiv. p. 206) down 
to August, 1899. From Niog-Hsion-fu (Ning-hia ?) he had o r 4  the Blseban 
desert by a new route, differing from thoee of Pjevalsky and Potanin, to L i -  
chau in Kansu. The peseage of the desert occupied fifteen days, water being met 
with almost daily, except in the region of dunes known to the Mongols ae Tingri 
ivi~su (celestial dunes), which are formed of sand no fino that the leaet bream ie 
suflicient to obliterate the tracks. I t  is therefore neoesiary to depend nolely on the 
inntinct of the camels for the maintenance of the proper direction. 

APRIaA. 
Xoore'r Tanganyika Exploration-Apropos of the communication by 

Mr. F e r g m n  on Lake Tanganyika in the present number, a telegram from Sir 
. -~- ~p 

Dr. Oeatreich (ante, p. 174) wer told by the fishermen that the great& depth 
was forty timea the span of the o u ~ t c h e d  armq the differenw being easily eooounted 
for by the probable deviation of their lined from the perpendiouler. 
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Harry Johnston to the Foreign Offioe has been communicated to the 8odetp 
stating that Mr. Moore's expedition has sofely reached Uganda. 

African Trade.-The variona wnmular and wlonial reporb i m e d  during the 
p a t  year enable us to obtain a general view of African trade during 1898, the laat 
year for which full returns are available. The great bulk of the h d e  of the 
continent belongs still, of course, to the older extra-tropical European pcxwmimr, 
fully 70 per m t .  of the total being divided between Cape Colony (with tobl 
trade of 42 millions), Natal (6-6 millions), Algeria (22.9 millions), and Egypt 
(22-8 millions). Next to these wme k r i t i u a  (5.8 millions), Portuguey, Eat 
Africa (4.4 millions, including goods in transit), and Tunis (3.9 millions). Other 
wuntries, however, show a steady increase within recent yeur, though much of 
thia is due to a greatly incregeed export of rubber, obtained too often by  wmtaful 
methods which must lead before long to a reduction in the supply. I n  ctrtain 
cmes the increaee is due to imports for railway wmtruction, etc., and not to normal 
wmmem. Of the tropical dependencia of European wuntries, Zanzibar comer 
firat with a total of jnat over three millions ; but thia is, of wurse, made up mainly 
by transit trade to the adjacent c o w  territories. Senegal, Portuguese East Afria 
(special trade), and the Congo State all showed totals of over two millions, 
Angola and the Gold Coast falling very slightly behind ; while L a p ,  the X i  
Coast Protectorate, RBunion, and German East Africa all passed the total of one 
million. The British colonies continue to do a preponderating proportion of their 
t d e  with the mother wuntry, but a falling off of British trade is recorded in 
levera1 of the foreign poeseeeions, e.g. Madagyoly (owing to the new tarif), hgola, 
and the Congo State. With many of the French West Africm colonies, howem, it 
has shown a marked inoresee during the p t  few yeare, the total rolnme of 
British trade with them having more than doubled since 1894, while t h e  import 
of British wttons has risen mum that year from C114,000 to £391,000. Much of 
the trade of French Guinea and Dahome paused respeotively through Sierra Leone 
and Lagos, but efforts have lately been made to divert the trade from the former 
to Konakri. In Senegal France maintains a decided rscendency. The trdr 
of the Germm po~sessions, as recorded in a reoently issued Weiarhd @o. 
20), shows a general increase, the mmt promising wlony being, perhaps, the 
Cameroom, where the plantations of cacao supply E15,000 worth of that uticle 
for export. The natives are mid to show some willingnees to w o r t  In the 
Congo State and Angola, where rubber fo rm by far the largest article of export, 
the trade is chiefly in the hands of the Belgiam and Portugnese respectirely, 
though the Germans am now obtaining some footing in ~ n g o l i  and thresbn tbe 
paition of the British. On the East Coast trade is not generally so active, md in 
Portuguese East Africa especially the exports are small, while the imp- are 
largely swelled by goods in transit to the Traaevaal and Maehonaland, .od by 
materials for tbe Beira railway. The last returns for British East Afrim &or r 
slight falling off of trade, while in German Eaet Africa the exporta form little 
more than a quarter of the total. 

Ropowd new French Expedition aororr the Sahara.-The impetus 
lately given to French operations in the Northern Sahara hae led to the o m -  
tion of an expedition, supported by the Paris Matin, for the study of a route for 
the proposed Trans-Sahara railway to Lake Chad. Ib leader is to be M. Bbchet, 
who will be accompanied by a geologist and several engineera According (D 

Petermanns Mitteikungen, in which this muouncement is made, the whole of t6e 
Sahara between Insalah and Timbuktu-alm, wwrding to pment  fiu, to b 
eventually travarsed by a railway-ie to be formed into a w p t e  go-mat 
under the name Mauritania. 
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Telegraphio Byrtsm in Renoh Wert bftioa-In the 5mt number of Lu 
CfCognrphie, M Biogsr gives a useful hitorical sketch of the development of 
telegraphic lines in French West Africa, with a &etch-map rhowing the linee 
open, constructing, and projected. The miter points out the d o s b l e  results 
towards the establishment of French influeoce in West Africa whioh have followed 
from the methodical extension of the telegraphic systam, commenoed in 1862 by 
t h e  first step to& a line from Dakar to St. Louis. The fimt direct communica- 
tion between France and Senegal was eftected in 1884 by the line oonneoting the 
colony with the Canaries. Since that date the lines have been pwhed m t a n t l y  
forward towards the interior, which is now better provided in this mpect  than 
any other part of tropical Africa From four starting-points on the mts of 
Senegal and Freoch Guinea linen have been carried toavda the upper Niger, with 
various connecting lines between them. All unite before nvching Bamako and 
Segu, from the latter of whioh a northern lime oontinuea to Timbuktn, while a 
more southerly one travenras the countries within the bend of the Niger, aod 
ultimately reaohes the ooMt of Dahome. A branoh line will m n  reach Kong 
From the north, and may ultimately be continued to j )in the syMm of the Ivory 
Coast, which a t  preeant consists of a line pardlel with the cocrst through the whole 
length of the colony and a short branch towards the interior. Other projected lines 
are:  (1) a connecting line from French Guinea to the western extremity of the 
Ivory Coast ; (2) a line from Bandiagam (to which a branch already rnne from the 
Senegal-Dahome trunk line) to Say on the Niger, with a oonnecting link thence to . 

t h e  Dahome line. 
The Iron Induotry in Togoland-In the fourth number of the dfitfeilungen 

ow den Deutschm &Autzgebiekn for 1899, F. Hupfeld gives a sketch of the iron- 
workinge a t  present carried on by the nstivee in Togoland. Iron ore b everywhere 
found in the crystalline schists, of which the mountain zone running through the 
country in a north-easterly and northerly direction is composed. But though 
trace0 of former workings are seen in many parts of thie'zone, the industry is prac- 
tised at  the preeent day in two districts only-that of Basari and Baoyeri in the 
north, and that of Boem in the centre. The produotion is greatest in the former, 
which is a wuntry of isolated hills rather than mountain ranger. The inhabitants 
q e a k  a language different from that of their neighboura, though said to present 
analogies with that of the Gurmas further north. They have a hatred of strangem, 
and are little touched by Mohammedan or E u r o p n  influence, so that the iron 
induntry is with them in ita primitive condition. I n  the Boem district the produc- 
tion is already diminishing owing to the importation of European (priioipdly 
Engliih) iron. The craft of the blacksmith will, however, continue to be praotised, 
though perhaps subject to modifications. The writer gives full details aa to the 
methods of smelting, etc., employed, with illustrations of the fnrnrroee used in the 
different districts. 

Brezxavi1le.-A large-scale plan of the French station of Bnruavllle is given 
i n  the D@che Colonials for February 18-49, accompanied by a sketch of the 
development and proepecte of the place by Emlle Lenoir. The plan shows the 
quartem renerved for the present and future Government buildings, and the oon- 
&aions hitherto secured by various commeroial companies, the whole extending, 
with some intervale, for a distance of 2) miles along the shores of Stanley pool. 
M. Lenoir lays streas on the exceptional advantages presented by the site, which 
will make it, he thinks, one of the most important African centres in the future, 
possibly receiving the wmmerce even of Adamaua and the region of Lake Chad. 
Ita great need ie that of a railway to the coast, though a great development is 
already noticeable since the opening of the Belgian railway. It is already provided 
with telegraphic wmmunication with the m t .  



420 TEE MONTHLY BECORD. 

Eegion of Maximum W a l l  in Wert M o a - A  record of t.he rainfall 
a t  Debunje, a plantation on the wentem flanks of the Cameroons, which has been 
kept regularly since 1896, shows that that locality is not only the rainiest in dl 
Africa (eo far ae can be affimed in the present state of our knowledge), but the 
second rainiest district on the globe. The excessive rain of 1895 was thought to 
possibly indicate that the year was an abnormal one, but eubeequent o b m t i m  
prove that this waa not the case, the rainfall of each of the suooeeding ye- k* 
slightly exceeded the total for 1895. The multa  of the obaervatioria for 1898,rith 
a comparison with the total of the three preceding yearn, are given in the M W -  
ungen aw dm Dcutwhen GJcutzgebieten for 1899, the mean for the four yeara beiag 
9462 mm. or 372.6 inches, aa compared with a fall of 475 inches a t  Chempmji. 
Records from a second station on the went of the mountain, extending with some 
breaks from the end of 1896 to September, 1899, are published in the firnt number 
of PetGnnclnns Mith7ungen for the present year. They show that the rainfdl hew 
agrees closely with that a t  Debunja, the annual mean being 9344 mm. or 3679 
inchee. l 'he month  from June to October show the largest totals, and December 
and January the least. An amount of 12 inches hes more than once been recorded 
in a single night. Such excessive rainfall eeems to be limited to a e d l  MI, 
recorde from other stations in the territory showing a much smaller amount. At 
the government station on the Camerooria river the mean of the five years 1894-98 
shows an annual fall of 168 inches only. 

Ditsrter to Dr. Pleyn'r Expedition in the Cameroons-We have already 
referred (JourncJ, vol. xiv. p. 444) to Dr. Pleyn'r exploration in the south-wast 
corner of the Cameroons territory, to which he went, by way of the Congo, for 
the purpose of furthering its eoonomio development. It is now announced (Pd. 
Mitt.. 1900, p. 48) that while attempting to open direct communication with the 
Yaunde station in the centre of the territory, Dr. Pleyn lost his life from a poisoned 
arrow on November 24 laat, d ~ n g  an attack by the Bnse tribe. The deccamsi 
traveller wse apparently Dr. F. Plep,  who in 1898 published n work on the 
climatology and hygiene of the Cameroons, ae he is spoken of as a foreat &car, 
while Dr. A. Pleyn, who haa aleo done scientific work in the territory, belongs to - 
the medical service. 

Meteorology of Ropioal M o a - T h e  eighth report of the Britieh b m b  
tion Committee on the 'olimatology of Africa, drawn up by Mr. Ravenstein, b 
published in the recently issued general report of the aesociation for 1899. The 
number of stations from which r e t m  have been rewived reaohen the high total d 
forty as oompsred with twentysix during the previous yeru. The moet d m M e  
work ham perhap been done in Nysssland. where the meteorological d c e  h.c 
been o r g a n i d  by Mr. J. McClounie, head of the wientific department. We are 
glad to nee that the very oomplete serien of obmrvatione inaugumted by Mr. John 
Moir a t  Lauderdale in 18W, of which only two yeare! resulte had been previodj 
published, hae been oontinued without a break, being now brought down to 1898 
by the publication of three dditional yeus' records. Duriog Mr. Moir's absswa 
in 1896 the obeervations were made by Mr. Thomeon. The series now benm oom- 
puLon with those obtained by the Germans a t  the Cameroons and eleewhsrq .nd 
the hours of observation (6 a.m., 2 pm., and 9 p.m.) wee with tboes adopted b~ 
the latter, ercept the kt, which is an hour earlier a t  Lauderdale. A t  the new 
strtiom a t  Zomh end Eort Johnston the first obeervarion is made, rr by tbe 
Garmans, ot 7 sm.  At M o m b  a continuous record (though not eo detailed) hm 
been kept by Maam. Pigott and Craufurd siuce 1894, but tbe full o k a t b t s  
bsgun in 1896 by the Sootch miasionariee a t  Kibweri, have been interrupted br 
the removal of the mission from that station. They are being continued, horswr, 
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at the new station in Kiknyu. A record has k e n  kept by Mr. Ormerod of the 
level of the Tana river at Golbsnti, which ehowe that the floods reflect two miny 
seasons, which are not those of the lower river, but of the country at its source near 
Mount Kenya The Tana is therefore a miniature Nile, and offem great 
potentialitiee for irrigation. 

Oeologiaal Features of German By8oal.nct-At a meeting of the Berlin 
Oeographical Society in December last, Herr W. Bornhardt gave an instructive 
paper on the "Geography and Geology of German Npmland," a report of which 
appears in the last number of the Vcrhdlungen for 1899. Hem Bornhardt has 
been principally known for his discovery of workable d e p i t s  of coal in the beeinn 
of the Songwe and Kivira rivers (Joumd, vol. xiii. p 73), but his extensive 
journeye in the oountry north and eastof Nyees have given him good opportunities 
of becoming acquainted with the general structure of the land. Pagarding the lake 
itdf, he has no heeitation in ascribing i b  formation to the mbeidence of a segment 
o f  the Earth's cruet, though it will be remembered that Mr. J. E. Moore throws 
doubt upon this explanation of the origin of the lake as a whole. Herr Bomhardt- 
who, among other evidences of subsidence, points to the great depth of the lake- 
ooneidera that the line of depreaaion ie prolonged north of Nyasa, in whioh direction 
it forb  into two branchen, the one pawing north-west to L&e Rukws, the other, due 
to diagonal faulting, embmaing the wide R d a  valley, bounded on the west and 
south by well-marked fault-scerpa The falling in of the floor of the trough is 
intimately connected with a wdling up of v&nia material, which, joet & the 
diverging point of the two northern branches, in some meneure break their con- 
tinuity with the main trough. The highlanda around the north end of the lake 
are  divided into three motions by the rift-valleys. The northern maas, whioh in 
Mount Beya reaches a height of 9700 feet, aeemn to be compomd entirely of gneias. 
T h e  western highlanda occasionally preeent, in their northern prte, the character 
of a tableland, due apprently to depoeita of eandetone of " Karrco" age. 8md- 
stones oeour also at a lower level on the border of the highlands, and in these the 
coal depoeits are found. Further south gneiss again appears. The eretern high- 
l a n d ~  &a divided into two sections by the deep valley-of the Ruhuhu, the largest 
feeder of the lake, the only gap through which it might be poseible to bring a rail- 
way from the mt to Nyasa. t3andEtone again occuni here, and with it ooal, but 
n o t  of any value. North of the gap runs a gone of gneiss, forming the longitudinal 
ridges and valleys of the Livingstone or Kinga range ; the ridge neareat to the lake 
falling abruptly to the watar from a height of 6000 feet above it. The writer con- 
tends that these highland8 well merit the nameof a range, M they fall coneiderably 
to  the e ~ t  as well ae to the west. Further north they widen out, but maintain 
their motmtsinooe character. They are broken t o d  the east by the wide 
hollow of Busnyi, bordered by table-lie mmes composed in their upper puts of 
horizontal quartziten, sandstones, and conglomerates, which are probably of older 
date than the sendstones of the Songwe and Ruhuhu. They r a t  on tilted beds of 
ancient crystalline ffihistq which cheraoterize the -tern parts of the highlands, 
though narrowing down towards the south. On the -tern margin the surface 
ooneieta ahiefly of a thick deposit of sandy lorun, which meme to have been derived 
from denudation of the Kinga range when at a greater elevation then a t  present. 
Tbe uplands are for the most pert covered with rich grasses, and parts of the 
region might be enitable for plantations under European superviaion, hut them is 
little prospect of sucoesa for small brmera. South of the Rohuhu the h j g h m s  
consist of two mamif, gneies in tho north and granite in the south, aeP.ra& from 
the bke by a etrip of lower but much broken country. Herr Bornhardt concludes 
by describing the rich alluvial plain of Konde with the voloenia me- to h e  
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north, culminating in Mount Rungwe (10,400 feeb), the highest point of the whob 
country. This district is the moet promising of all N p h d .  

dlsrLan Survey8 d&g 1800.-A short &urn& of the survey work uxam- 
pliehed laet year in Alaska by parties from the U.S. C3eologiul a n a  Cout and 
Geodetic Survey4 is given in the fifth numbor for that year of the BtJletin of f& 

Americun Gcographieal Society (p. 503). One expedition of the 0801ogic~1 Survey, 
under Meusrs. W. J. Petem and Alfred Brooke, was succeseful in fixing the @tion 
of the hadwaters of the Copper, Tanana, and Nebesna rivers, a r e c o n n h n c e  map 
of moet of the route being wnstructed. The proposed additional work in the 
direction of Birch creek and the Mynook district WM of neceanity absndoned. A 
seaond party, consisting of Meesrs. F. C. Sohrader and T. (3. Genline, made ib m y  
by rail end steamer the White p s  and the Yukon river to Fort Ynkon, thence 
creceoding the tortuous Gens de Large river in canoes. A new p r t  of i t s  cotme 
was mapped, and the Kuyukuk having been reached by a portage, that river w s  
deeoended to the Yukon, topographical and geological reconnaise~ncee of the whole 
ronte being made. Subsequently, having reached the ooast by steamer, Mr. 
Schrnder, joining Mr. Brooks, mapped a strip of the coast near Cape N o m a  The 
beach diggings were found to extend for 16 to 18 miles between high water d 
the tundra, the gold occurring in streaks of very fine graim. During the summer 
the examination of the Yukon delta was completed by Messm. Pratt, Patnrun, and 
Farie of the Coast and G d e t i o  Sarvey. I t  had been hoped that a deeper entrauw 
to the Yukon than that generally ueed might be found, but in this t h e  party wns 
unmcceeefal. The coast-line WM found to extend from 10 to 15 miles further a t  
than had been supposed. The water is exceedingly shallow, miles o f  mad-ht 
being exposed by certain combinations of wind and tida While canoeing r o d  
the whole delta, Dr. Edmunds had to go out of sight of land or to drag his u n o e  
through milea of mud. Scammon bay, south of the Yukon, WM found t o  be d a s  
ae a port in lieu of St. Michael's, but a good harbour for light-draught reusela was 
found between C a p  Nome and Golofoin bay. Finally, an excellent collection of 
small mammals and birds was made during a boat voyage down the Yukon by 3 

port. sent out by the Biological Sarvey, wnsisting of Meears. Osgood, Maddren, 
and Bishop. The work of the party supplements that of the Herriman expedition 
(ants, p. 66). 

The Idaho and Montana Boa--line.-l'he United States Oeologial 
Survey haa completed the survey and marking of that portion of the b a n d u g - k  
between Idaho and Montana running north from the Bitter Root mountaim to the 
international boundary, corresponding to the 39th meridian weut from Waehkgbn, 
or 1160 3' 2.30" west from Greenwich. The remaining portion of the line Wows 
the creat of the Bitter Root and Rocky mountains. An utiole giving particah 
of the work, by Mr. R. U. &ode, appears in the January number of the  N i l  
Geographic Magazine. The line going northward starts a t  an elevation of aboat 
4850 feet, and, descending from the summit of the Bitter Root mountainq cmaes 
the Clark fork of the Columbia a t  an altitude of about 2220 feet, and reacha the 
uummit of the Cabinet mountains a t  an elevation of 6670 feet. I t  next inbmeds 
many canyons tributary to the Kootenai river, and orowes the latter, touching the 
platform of the station-house at  Leonia on the Cfreat Northern R a i i ,  at an * 
vation of 1824 feet ; thence it ascends the Yak mountain, reaching an altitude of 

I 

6586 feet, whence there is a gradual descent to the international bo1111dq8 ar 
which point the elevation is about 4600 feet. The length of the line sm~efsd 
paam through a latitudinal interval of lo 1' 2466", or aboat 704 mil- I i 
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Hew Matter bearing on Humboldt'r Raveh-A wries of papers and 
letters by Alexander von Humboldt, published for the fimt time in the Zeitsclirift 
of the Berlin Cbogmphioal Society (1899, pt. 4), thrown new light on the evente 
connected with the traveller's prepamtione for his great journey to South America. 
It bee been generally believed that the merit of opening the way for that under- 
Wig belonged exclusively to Baron von Forell, ambeesadorpt the court of Madrid 
from the King of Saxony; but materiala have hitherto been too ricnnty to admit 
of a full knowledge of the wures of events which preceded the departure on the 
voyage. The want hae now been supplied by the discovery of the papera above 
referred to, moat of which consiet of letters addressed by Humboldt to Baron von 
Forell in 1799 and 1800. Having come into the hands of Bar1 von Forell, the laat 
representative of the hmily, they were bequeathed by him to the Swiss historian 
dlexander Daguet, among whose ppera they were found by his grandson Pierre 
Favarger. They have lately been secured by the Berlin Geographioal Society, and 
placed for publication in the hands of Herr E. Lents, who in an introductory notioe 
explains fully their bearing on the history of the voyage. I t  appeam from the 
letters that in the negotiations rerpectiog permireion to travel in the Spanish 
colonies, three men bore a principal part-Von Forell, the Spanish minister 
Urquijo, and the Pruesian mretary of legation Von Tribolet. I t  has been stated 
by Humboldt's biographer, Bruhne, that no interest in Humboldt's plan was 
evinced by the Pruesian envoy, Count von Rohde. Thie is eaaily accounted for 
by the fact that the count was not a t  Madrid doring 1799, while the now-published 
material ahowe that the secretary, Von Trilobet, who managed the business of the 
embeesy in hi absentxi, wan on moat intimate terms with Humboldt The Spanish 
minister was a h  personally well dispoeed to the traveller. The document+ which. 
include a statement by Hlmboldt of him previow ffiientific labours and a memq- 
randurn on the points which he wished touched upon in his pawport, show how 
much of the initiative was doe to the traveller himaelf, and JBO sot forth clearly 
the relative positions of the two members of tbe expedition. The memorandum. 
just alluded to is interesting ae indicating the id- which Humboldt entertained 
as to the route to be followed and other details of hi plans. The letters to Von 
Forell both give an additional insight into the character of the traveller, and also 
apply details ae to his scientific labonre during the early part of the journey. 

Dr. Hermann Xeyer'r Seoond Expedition to the Xinp-A note in the 
(fcographischa Zcitdnyt (1900, p. 117) gives a short account of Dr. Hermann 
Meyer's second expedition to the headstreams of the Xingu (Journal, vol. xiv. 
p. 324), from which the traveller has lately returned to Leipeig. The expedition. 
-which included, in addition to Dr. Meyer, Drs. Kwh (Gieseen), Manpsfddt 
(Dre~den), and Pilger (Berlin), ss well ae seven German coloniets from Rio Grande 
do Sul, and a number of Brazilians, negroes, and Indiang-embled early in 1899. 
at Cuyaba, whence a etart was made across the plateau to the north towards the 
Rio Formoao, apparently a main branch of the Ronuro. The desoent of t h i  river, 
wbich commenced in eleven canoes in May, 1899, involved serious difficpltiqs, 
owing to the rnpidr in its coune and the uninhabited charaater of its banks, 
Many can- and effects were lost, while sickness broke out among the members of 
the party. One of the many falla of the Ronuro, " Baatian fall," hae. a drop of 
over 60 feet. In this part of the river absolutely no fish were found, so that tbe 
food-supply presented p a t  diffificulties. Finally the mouth of the Kuluene was 
reached, whereupon the expedition entered that stream and visited the various 
I n d i i  tribe0 encountered by Dr. Meyer on his first journey. atenaive ethno- 
graphical wlleotim havingbsen made, Cuyaba wasagain reached early in Octobqr. 
Dr. Pilger, who baa separated from the rest of the party on arrival a t  the Ronuro, 

2 ~ 2  
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obtained a large number of botanical specimens, forming the largest collection 
made in the interior of South America. 

Oeographioal Featare8 of Southern Patsgonia.-Prof. J. B. H.tcba. 
whom recent return from lengthened exploratione in Patmgonia wrs r e f d  bin 
our last number, contributa to the Febraary number of the National 
Magazine a concise dgecription of the main featurea of the country visited by hb, 
with a diecwion of their mode of origin. Beginning from the line of mm-chlk 
consisting of alternate layers of eandstones and clays, which form the emkm limit 
of Patagonia, he describes in turn the elevated barren plaine rising from the 
coast in a succession of atep, furrowed by deep traneversa valleys, and coverad in 
the central part8 by rugged lava-fields; the more fertile cone, covered in grat pt 
by glacial depoeite, which skirb the Andea on the east; and the thrw prdd 
&aim of the Andes themselves, separated by two deep longitudinal valley& 'l'be 
most striking phenomenon is the a n d o w  position of the continent -prtbg 
to which the principal difficulties in the settlement of the Chilean-Argentine 
boundary qaedon h due. Prof. Hatcher, who goes somewhat fnlly into the 
question, dim from Dr. Mgmno in hie explanation of the u n d  drcriorrge us- 
ditions. An examination of the low oontinental divides, to the wt of the line af 
lakes which Dr. Moreno considem to have been formerly dmined to the Atlantic. 
showed that the original mcks are not covered to any considerable depth by glacii 
detritns, such an might have dammed baak the outlets of the lakes. Prof. HJcba 
attribates the preaent condition8 entirely to the movements of elevation and sub 
ddence which have prevailed in recent geologic epochs, and points to the rfrb of 
thinga in the extreme south, where the movement of elevation hae been legl marked 

-than in the north, as representiog n former stage in the geographical emlation of 
other parts of Patagonh. In h h  opinion, the longitudinal vdleya of the iCnder 
and the transverse valleys which cross the whole country, bad their origin prsrions 
to  the last submergence, which occurred dnring s relatively short period in late 

'Pliocene timea This nubmergence wan greater over the &tern &au o m  tbs 
Eastern Andes, thun rendering the western channels deeper than the a&an. 
Dnring the 5rst ahge of subeequent elevation, the vallep would roouin submqd, 
the transversa ones forming straitn connecting the two oceana I n  the d 
stage they would appear as land valleys, while the wentern longitudid d q  

- would form a oontinuoun chanael mnding a series of fiordn into the arkrn aria 

In the third, the connection between the two longitudinal vlrllsye would be broken, 
the astern one being occupied, an a t  tho premnt day north of M e  Argentha, 
a arisr of lakes diecharging wntwuds. A fourth stage, in which the bottom of 
the ratan valley is brought above water-level, hobmmable in the extreme noah. I 

A h W 1 y - h v d  h ~ e  in 1110- &uth Wdm.-In his mporta m tbe 
limwtone cava of New South W.les for 1898, embodied in the h d  Beport d 
the Deprtment of Miea and Agriculture of the Cklony for the p.me v, &. 0. 
Trickett d d b w  a newlydiecovered cave at Wombeyau, l;a its 
extanh demations. The Janction Cave,- rr this new can, ir d e d ,  b s W  
neu the junation of the Wornbeyan and Mama Wrat d a  Itr lsngLh bc(vser. 
the extreme pointa h about 10 chains in a d k t  line, while its sxplaad P J L ~ ~  
M mid to toa about three timen that lengtb. Them are two em- Thr 
l o w  one ie sbont 60 f a t  from the W o m b e p  creek, and about $3) fsst abow tbc 
l e d  of the cmk.  From tbii e n h w  a nurow and tortam pmsap, with rnor 
ripplemarked terraces, leads b the centre of the cave. The uppsr atma u 
about 130 feet above the creek, from which it ia distmt about 170 f w r  The an 
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is traversed by a number of pawqp, notably by two running north anl south. 
The northern one of these h of prticular intereat, being embelliihed with many 
beautiful pillar and " shawl " formations and cream-coloured crystalline depoaitu. 
At a certain point the present underground waterway is visible. Southward the 
pessege ie notable for ita draped and temroed crystalline '' cascades," ornamentd 
grotton and stakctitea. It opens out into a large dry cavern, 116 feet long, and 
appears to be 70 feet high in one place. The report is illuetrated with a plan md 
sections. 

Points of Nomenolatare in the Weatern Pmiflo.--In the fimt number 
of the Verhandlungem of the Berlin ~ p h i c a l  Society for 1900, Herr F. Stranch 
calla attention to one or two pointr Gp&ting the nomenclature of plaoen in the 
German ephere in the Weetarn PaoiGc. The fimt refers to the Admiralty group, to 
the lsrgest bland of which no individual name h generally applied, the term great 
Admiralty bland W i g  used in our maps for want of a better. No native name 
seeme to  be in we, inquiries during a recent rieit by the commander of the Miiw 
having been umucceaeful in eliciting any. Herr ~ t r i u c h ,  however, p in t sou t  that a 
name arieb which meets the requirements laid down a t  the Seventh International 
Geographical Congress for creee where native names ue wanting. The island, to 
which Schouten's map merely applies the gene& dewtiption " hoch landt," was 
sighted on January 10, 1781, by Maurelle, commander of the Spuieh frigate 
Princeda, who gave i t  the name Don Joe6 BMCO))) in honob of the theo governor 
of the Philippines, and the name seem to have the right of priority, ss neither 
St;houten nor Carteret bestowed any. I t  is wrongly written "Boeco," both by 
Meinicke and in the Chdlmger Report ('Narrative,' vol. i. pert ii. p. 697). 
Refemng to a n  allueion by Count Pfeil in his recent work to the fimt settlement of 
Port Hunter, on Duke of Pork island, Herr Strauch points out that the name h 
derived from Captain John Hunter, who aooompnied Qovernor Philipp to Botany 
bay in 1788, and visited the island in 1791, and not from the captain of the 
Wesleyan lYliseionary Society's ship, which first visitad the port in 1876. The 
name Port Hunter was used by D'Urville in 1833. Among the many instances of 
confusion d n g  from ill-judged changes of names, Herr 5trauch mentione that 
Blanche bay, named after the British corvette of that name, has been by some 
dtered to " W& Bai," though the proper name is retained in the beet Gamm 
Mpe. 

The " Albakosr" Expedition to the Pmi&x-A third letter from Dr. 
Agaaaiz regarding the work of the Albatnres expedition, dated Buva harbour, Fiji 
islandq December 11, 1899, is published in Scima of February 23, as also in 
the Ammican Joumd of S c h e c  for March. On the way to Suva a few soundings 
were made between Tahiti and Tonga, the depths ranged from 2472 to 2882 
fathoms, the bottom being red clay. A trawl haul was made about 76 milts to 
the eastward of Toaga-Tabu, in a depth of 4173 fathoms. In  the proximity of the 
4762-fathom sounding marked on the chart, a depth of 4640 fathom wae obtained. 
The sounding taken in the vicinity of the Fiji islands seem to indicate a con- 
tinuous plateau of moderate depths from Wailangolala eouth, upon which the 
islands of the Lan group rise. An account of the s k c t u r e  of the &ward Society 
islands h giveo. Aitutaki, in the Cook group, was found to be volcanic. Niue is 
described as aompoeed of elevated coralliferom limestone ahowing three well- 
marked terraces, which in many cases are diippeariog completely. The main 
portion of the letter deals with the Tonga group, and details of their topography 
and etrnctnre are given. In  conclusion, the writer states " that in the Tonga group, 
which is a very exteneive area of elevation, the recent corals have played no part in 
the formation of the masses of land and of the plateaus of the Tonga ridge, and 



*bat hen, again, se in the Society id.nda and Oooh islanb, both a h  in .msof . . 
elevation, they are a mere thin living shell or crust growing a t  their chY.ctmrtr 
depths upon platforms which in the one case are volcanic, in tbe other I 

the formation of which has been independent of their g r o a n  The Wi~q 
and M d l  islands will probably be vbited next. 

Depthr in the North PacMc.-The Washington correspondent of the 
York Sun of February 25, states that Lieut.4ommander H. M. Hedges, of theC.S. 
surveying ship Nero, hae discovered a submarine depression of great depth in aying 
to find a southern route to connect Guam with tbe proposed cable from Honoldu 
to the Midway islands. In this depression, which haebsen named Nca, Deep, two 
remarlable soundings were obtained, one of 6160 fathoms, a d  the other of 5269 
fathome. Tbie is about 100 fathoms deeper than the soundings made by ELM.S 
Penguin in the South Pacific, and appeam to be the deepest sounding ever made in 
any ocean. The deepest temperature-readings obtained were 35O-9 a t  5070, d 
36" at 5101 fathoms. A line drawn from Guam to Midway island on the M y -  
metrical map published in the Cbal2eng.w Narrative crosses the southern exbmit.r 
of the Tueoarora Deep; but as bottom temperatures of 35" or 3 4 9  were obL.Lwd 
in that depreseion, it would appear that the new soundings do not form part of it, 
but indicate a separate hollow, the walls of which rise nearer to the mrkas than do 
those of the Tuncarora Deep. Pending the publication of the official report, hov- 
ever, nothing definite can be mid except tbat in thin as in otber casee of recent 
deep- soundinge the depth of the ocean is &own to be greater than waa formerly 
supposed. 

m t e  .nd 1ndum.-A paper on the olimatiodistribution of industry,& 
by Dr. Ernet von Halle at the Berlin meeting of the International .Geographical 
Congress, is printed in the firet number of the ffeogmphiecne Zeikdrr~jt for 1900. 
The writer begins by referring to the economic l am which have been kid dorm in 
the p t  as determining the action of c l i i  on industry, and which bare been 
appealed to by the champions both of nlavery as a neoeeaPry institution, and of frae 
trade ; aftawards pointing out the tendonoy of modern ecientific progress to dirturb 
f ~ m e r l y  accepted conclusions The conditions of production, .r well ss of 
port, have been so changed, above a11 by the -of steam, that new solutions of the 
problem as regards both ite geogruphicrrl and eoonomic .speck mnet be sought. In 
adopting the theory that the raw producte of the whole world mud be broaght fa 
manufacture to certain centralized points, former apeculatars attributed b r n d  
weight to c l i i t i c  factom, and the effect oJ these both on the possibilities of p 
duction and on the conditiom of human life are now sean to bave -ne r 
change. The &ock of both heat and moisture a n  now be combated by 
meaw, while the present facilities for rapid transport, and improved &- utd 
other conditions of life, make it possible for the northern racer to oury on iadustrii 
undertakingr in hot regione where such were formerly considered imporibl, M, 
hg., in the Southern United Stat-& South Ameriu, Mexico, m d  the W a t  India 
as wed M India and China The comparative independence of climatic &- 
is men, too, in the far north, in the golaelds of Al* and in Russi.n Swtr iJ  
undertakiiga on the borders of the polar regions. The exteneive emplopmt d 
Italians and others in America, and of Chineee and Indian oooliur in pui- prrrs 
of the world, is pointad to ae favouring the induetrial development of Me mfi, 
which in many Way8 are held to poesees advantages over the tsmpente Tbe 
mental capacity necwary for the initiation of euch progreee gmm~~, horn=, u, be 
found only in the latter. The writer concludes by pointing out that the e f d  
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etatea of the future will be thoee which have secured n supply, from their own terri- . 
tory, of the products of a11 climatic mea. 

An Equ8l-arm Pmjeation for  Equatorial Maps.--Ten years ago an 
article appeared in Pdsrmans Hittsilungm by Herr Nell, on en improved form 
of conidprojection, which, while retaining the advantage of equality of araag 
avoided to eome extent the distortion arieing from the oblique angle a t  which the 
m e r i d i i  cut the parallele a t  a distance from the centre of the map. The subject 
is again taken up in the esme periodical (1900, pt. 2) by Dr. E. Hammer, who 
disc- fully the formulae to be used for such a projection, with special reference 
to the limiting case when the equator is tho central parallel of the map. The writar 
pointe out the disadvantage of the modified cyliodrioal projection, wually known 
as that of Sanmn, or Flamsteed, which is so persistently retained for m a p  of the 
equatorial regions, such as Africa or the P~citic islands, and cansidere that, as it 
seems impoeaible to baniah this altogether, an improvement in j t s  form would be 
of eome importance. To this end the o r d i a t e ~  are so chosen as. to lie midway 
between those of Lmbert'a and Banson's projections, thus avoiding, M far as 
possible, the disadvantages of both. Dr. Hammer first finds the expressions for 
t h e  coordinates in the case of a cone, and then applies the correotions neoassary to 
suit them to that of an el l ipid,  obtaining by thie means a table of m-ordiuatee, 
at intervsls of 5O, for a map extending 40' from the equator. The values for the 
5 O  intervals of latitude, given in kiometres, vary from 552 (between 0' and 5') to 
490 (between 35' and 400). while the same interval of longitude is represented a t  
t h e  equator by 556'5, and a t  40° by 491.2. Beyond 20" the intervals between the 
parallels are somewhat lese curtailed than was the cane by Herr Nell'e method, eo 
t h a t  the meridians are very slightly more in agreement with thoee of Benmn's 
projection. Aa regards the obliquity of the angles at  which the parallels and 
meridians intersect, Dr. Hammer.gives a table showing the values acoording to the 
three egsbtems under disouesion. At 40' from the equator and 40° from the central 
meridian the deviation from a right angle amounte, according to the new method, 
to 20°34', as compared with 25' 18' and 30' 11' by Saneon's and Lambert's 
methods respectively.* Dr. Hammer considers this not a very decided improve- 
m e n t  in itaelf, but thinks that the adoption of the new method might lead the way 
to better methods of delineation for the equatorial regions generally. He concludee 
bie article by pointing out a simple method of avoiding the inaocur~y  resulting 
from the common praotice of disregarding the difference between the length of 
chords end arm in netting off the intervals of longitude. 

Subterranean Explorat ions by X. Marte l  in 1899.-An inbmt ing  
&u& of the work accompliehed during 1899 by the indefatigable speleologist M. 
Martel appears in the first number of La &bqmphie. M. Martel began the 

in May, in the Jura, which hae been examined since 1896 by MM. 
Fournier and Magnin, and which, he fays, promises to rival the regions of the 
mt and of the Cauaaee as a field for underground exploration. Unexpected 
r d t e  as regards the mutual relations of sources and abyseea were yielded by the 
-metric and thermometric obeervstions, while on sounding for the first time the 
fnmona rock-pool of Creux B i r d ,  near 8alius, a depth of almost 70 feet was 
revealed, the bottom of the channel by which it  is drained being below the level of 
the neighbouring valley. I n  the mossif of the Vercors, M. Martel visited, among 
others, the grottoe of Bournillon and of the Brudoux, both excellent examples of 

hydrology. The latter was explored for 380 yards beyond the 

For a limited zone in the vicinity of the equator, Lambert's projection gives the 
smelleet divergence. 



428; TIiE MONTHLY BPOOBD. 

ftlrthest point previously reached. Thermometric observations p r o v d  Lhrt tb 
atream iswing from the Cfoulenoire is not, M had been supped, derived 
the Bourne, but must have an elevated origin. I n  the mamy of the thedny 
(Hautes Alpee) the moot important work was the exploration of a pothole d 
by bi. Martel, after his conductor, the Chourun Martin. I t  revealed the fact th.t 
the abyee reachen the total depth of a t  least 310 metree (1020 feet), oom@ d 
four separate shafts, while the explorers imagined they heud the fall of rocks 
a fifth. The depth just mentioned makes the abyss thedeepest natwal one L n o ~  
thr t  of Trebitsch, in Ietria (321 metres), being in part a t t ibid.  At thslowtmt 
recrched it  wae about 400 metres (1300 feet) abore the Souroe dm G i l l a d s ,  the 
general outlet for the subterranean waters of the dietriot. In  the C h o u m  de k 
Parza; M. Martel found ndd, crevassed like a glacier, a t  the depth of 30 metres 
984 feet), the deepeat crevasee giving an additional depth of 44 metrss (144 rest). 
if . Marbl wbwquently examined several of the mbterranean paimgee of Vauclnw 
and the Cawme. In the latter he found the tunnel of Bramsbian completely w, 
a very rare occurrenoe. He WM able to verify the fact that coneiderable modifiu- 
tiom, due to erosion, have taken place since hie former visitn. The d e p t h  of the 
Armand pot-hole was remeasnred by the aid of two barometers, and the origid 
determination (207 metre4 or 659 feet) proved correct, owing to the mutual am- 
pensetion of two opposite errore. The bottom of the Gouffre de Padimc -3 found 
filled with enow, by which the temperature of the underground stream in l o a d  
14O-15O Fahr. below the normal. Some new exploration waa accomplished, but the 
complete e x a d t i o n  of the cavern will q u i r e  a dry season, many a p p l i a n w  a d  
much endurance on the part of ita explorers. M. Martel insists on the n d t y  d 
preventing the pollution of the underground waters by the common practice of 
throwing the carooses of animals down the pot-holer 

Hydrographio Survey8 in Iceland and the Fmroea-M. R s b o t  mm- 
municates to La G&graphie (No. 1) eome detaile of recent muine surveys on the 
coasts of Iceland, eta., taken from the Cfmgmjsk Tidakrift. The eurveys were 
made by MM. Holm and Hammer in the Danish guardahip Diana, and in spite of 
the constant fop, which last summer allowed work during nine days only,  all  the 
fjords of W t e r n  Iceland, from Langanses to Berufjord, were examined, while tbe 
con6guration of the =-bottom wae a h  determined by soundings. T h e  sut 
is e k i i  for n breadth of 50 to 60 miles by banks, giving the eea a dep th  of under 
100 Danish fathoms (620 feet), except where they are tmereed by submarine 
ravines. The results of the surveys ought, i t  in said, to be of practical d c e  to 
the fisheries, the b a n h  alluded to being much frequented by cod. Those in the 
neighbourhood of the Flsroes were Plso examined, and this work will be continued 
during the present year. 

Qeogmphiop1 h d a t i o n . - T h e  annual meeting wao held a t  the ImpsMl 
Institute in oomection with the English Education Exhibition on J a n u u y  8, and, 
in the abeenoe of the President, the ohair was taken by Dr. E R. Mill. The 
Annual Report shows that the Aimciation is growing, slowly and s t d i ,  both in 
numbers and in influence. I t  was announced that Mr. B. Bentham Dickinm 
(Rugby) had signified hie intention of retiring from the office of hon. -, 
which he had held since the foundation of the Association in 1893, and r 
rote of thanks to him for hie eervices WM carried unanimously. Mr. Di- 
was not only the founder of the Awociation, but for the last eeven y s u s  h e  b 
ungrudgingly devoted time and labour to its development. The Aasociation's wl- 
lection of lantern-slides (maps, diagrams, and views), which now numbam morr 
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than 1600, ie entirely his work. By hie personal influence and enthusisetic belief 
in the eduoational value of geography as a school subject, he sucaeeded in inducing 
members of the staff in nearly dl the great schools in the country to join the 
hociation, and the committee are glad to know that they can still count on his 
aaeistance and advice PB one of their body, and that in Dr. A. J. Herberbon (assiet- 
m t  to the Beader in Qeography at  Oxford) he will have a worthy successor. The 
Praident, Mr. Douglae W. Freshfield, treasurer, and other members of the com- 
mittee were re-elected, with the except~on of the Rev. Dr. Gibbins (Kidderminster), 
who had tendered hie resignation. Dr. H. D. Roberts (Cambridge) was elected in 
hi place; and with the addition of Mr. T. G. Rooper (Southampton), already 
nominated in November, the committee was brought to ita full number of twelve, 
exclusive of the officers. On the motion of Dr. Herbertson, it  wns decided "That 
the Geographical Aaeociation shall be open to dl teachers of the geography and 
other persons interested in the teaching of geography." The effect of this will be 
to enable teachers in Primary schools to become members of the hociation, which 
has hitherto been confined to teachers in secondary and higher schools and colleges. 
At a meeting of the committee held in February, a comprehensive programme of 
work for the current year wan drawn up. This is now in print, and the hon. eecre- 
tpry or treanurer will be happy to send r copy to any one who mishes for further 
information regarding the aims and methods of the Association. 

aeography at the Aartralian dsrociation for the Advancement of 
science.-The reports of the recent meeting of the Australian Association for 
the Advancement of Science., published in the Melbourne Age and Herald 
(January 10-16), incluze abstracts of two or three papers of geographical interest. 
In one of these Mr. J. A. Panton summed up the various indications which have 
accumulated in the course of time as to the fate of Leichardt'd lost expedition, and 
sketched the probable course of events connected with its last stager. Mr. Panton 
wmidered i t  proved that the whole party had paased the point in the Macdonald 
range where the tree was eventually found marked with-the letter L. Thence, 
after unsuccwful attempb to advance westward, the survivors probably went 
north, some of them, but not the leader, reaching Elsey creek by way of Emily 
apring and Stnrt creek. Afterwards going east in the endeavour to reach Queens- 
land, they were captured and detained by natives of the Simmen river. The 
queation.of an artificially watered stock route through Central Australia waa die- 
cuaeed by Mr. W. H. Tietkens, who pointed out the various advantages which 
would reault from the establishment of such a route. The line suggested would 
lead from eaet to west in about 25O 40' S., taking advantage of the favourable 
w n d i t i o ~  offered by the Mann, Tomkineon, and Cnvanegh ranges, which extend 
for 400 miles. Among the points nt which a large extension of the present water- 
aopply would be required, none would be of more importance than Alexander 
springs,100 milm weat of Warburton ranges, lying as it  does on the threshold of 
a waterlew tract of perhaps 200 milea. Tho resnlts of a number of temperature 
and density obeervations in the seas round Australia were communicated by Mr. 
T. W. Fowler, who stated that during the past two years there has been a con- 
siderable decreaea in the density of the waters about the Australian coasts, coupled 
with a lower summer temperature of the sea-water in Baas strait, which pointed to 
an increased drift of antarctic water northwards. 



OBITUARY. 

AM ~omeraet. 1 
Leveson E. H. Somerset was the aecond son of Lord Granville Somerset. He 

was born in 1829, and was educated a t  Cheam and at  Westminster School, where 

the navy. Leveson Somerset became a gunnery lieutenant, and served in both 

1 he showed remarkable proficiency. He was in the sixth form before he entered . 
Baltic campaigns. He hnded with the naval brigade a t  the capture of Bomarsund ' 

in 1854. He also commanded a rocket boat during the night attack on Svabrg 
in 1866. He was superintendent of Bermuda Dockyard 1875-78, aide-de-camp I 
to the Queen, and, as Rear Admiral, was second in command of the Channel Fleet 
1880-81. Admiral Somerset joined the Society in 1862. He took great intenst 
in geographical work, and when he first became a Fellow, he was a frequent 
attendant a t  our meetings. Since his retirement he has led a most useful l ie,  
and his loss will be much felt. 1 

Dr. Friedrich Jagor. I 
The death occurred in February of the well-known ecientist Dr. F. Jw, 

whose works on the Philippines and other parts of the Malay region attracthi 
coneiderable notice a quarter of a century ago. A short account of the  traveller 
given in fflobus (vol. 77, p. 162) states that he was the son of an hotel proprietor 
in Berlii  who came from Ruasia a t  the beginning of the nineteenth centuv. 
During a visit to Paris he acquired such a taste for ethnology, that, instad of 
following in his father'a steps, he devoted himself to travel, the extensive ethm 
logical collections which he made being for the most part deposited in the k i n  
Ethnological Museum, with which he wan officially connected of late years. 
bat-known work-that on the Philippines-was translated both into English md 
Spanish. Jagor was never married, but lived the quiet life of a savant. At the 
time of hie death, which resulted from an attack of influenza, he had reached the 
advanced age of eighty-three years. 

CORRESPONDENCE. 
Fiah in Frozen Rivers and Lakes. 1 

hi the Qeographical Journal for March, p. 266, General Strachey discus~s the 
question as to what becowee of the fiah in the streamsrunning into the Mansarowu 
lake in Tibet. He seems inclined to think that they go down to the lake md t h ~  
m p e  being frozen, or that the supply is received from the leke every summer, 
them small streams being towards autumn merely a series of detached pools from 
which the fish could not eecapa 

The m e  question occurred to me with regard to the streams running iota the 
Pangong lake a t  its weatern end about 16,000 feet above the ~ea-le~el ; but in that m~ 
the fish muat, I think, be frozen up and survive the process. The lake is, I beliere, 
too mlt (1300 parta of salt in 100,000 of water, 600 parte being sulpbrte of d) 
for 6 ~ h  to live in it ; in fact, I could find no animal life except a small or- 
(probably a Gammarus). The stream entering the lake from the north mm & 
about a foot or two deep and a few feet wide. I n  July 1870, it was s- .irh 
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three or four species of fish, to such an extent that in an hour or two I caught nearly 
a hundredweight of them, vsrying from 3 to 8 inchee in length. In October this 
stream was entirely frozen, and would remain so for many months ; the temperature 
of the air on October 8 at sunrise wae 16O Fahr., and next day 130 Fahr. I t  would 
be interesting to know if any and what fish can be frozen with impunity. I have 
only been able to hear of one case. Mr. Kappel, librarian of the Linnaean Society, 
tells me that the late Dr. Day brought to the Sooiety's room a large trout frozen up 
in ice. I t  was thawed out, and at first appeared to be dead, but after a few minntee 
it jumped about the table and seemed to be ae lively aa if fresh from the river. 
Only Mr. Kappel and Dr. Murie were present with Dr. Day. 

C~EO. HENDERSOX. 
Surgeon-Major. 

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1899-1 900. 

Sixth Ordinary Xeeting, February 19,1900.-Admire1 Sir JY. J. L. 
WEARTON, K.c.B., F.FLB, Vice-president, i n  the Chair. 

E~~crro~s.-Percy Edwdrd Amy; Captain F r e d 6  John Chdes ; Rev. John 
George G13son ; George Grey ; J.  Williamson Johnston ; Thomas Cardwin Lamb ; 
Frederick Clare Lees, B.A. ; Rev. William Martin-Ellis, M.A. ; Julian M. Vernon 
Money-Kmt (A.M. Inst. C.E.); Hartin H+t Fopet Sutkm; Reuben Hmry 
WiZZiama ; William Hunter Wmkman, M.A. (lwde), M.D. (Hal*vard). 

The Paper read waa :- 
" Journeys in the Chinese Shan States." By F. W. Carey. 

Seventh Ordinay Meeting, March 5, 1900.-Sir C L ~  ;TS MARKHAM, K.c.B., 

President, in the  Chair. 
ELECIIOHS.-d. J. Z r m d  Biddle ; William Louis Bunting; John Richard 

Bigson, B.A.; Alan Bourchier Lethbridge; Christopher Mudd; Edward Penton, 
B.A . ; Capbin Erneat Rose, R.H.G. ; William Stam$eId Torbitt, B.A. 

The Paper mad was :- 
a In the Heart of Borneo." By Charles Hose. 

Eighth Ordinary Xeeting, Marth 19,1900.-Sir CLEMENTS NARKHAY, K.c.B., 

Preeident, i n  the  Chair. 
- 

ELE~IONB.- William Baird; Bowland Lloyd Drury ; Captain Arthur Trc- 
vdyan Booze, R.E. ; Banna Ndtetbludt. 

The Paper read was :- 
re Explorntions in the Patagonian Cordiieras." By Dr. Hans Steffen. 

Afternoon Technical Meeting, Tuesday, March 20, 1900.-Sir C L E ~ T S  
MARKHAX, K.c.B., President, i n  the Chair. 

The Paper read wan :- 
"Twelve Tears' Work of the Ordnance Survey." By Colo~~el Sir John 

Farquharson, K.O.B., R.E. 



E WOPB. I 

Al e h k e r .  Splunoa 4 (1898) : 168-170. Tibe. 1 
g r  l'Exantion den L a c  alpine par lee. Q h i e n  Par M. F. Viglina WitA 
IUwtratiOnJ. 

Aartria-Bohd Cflobw 77 (1900) : 8-13. 
Die ZwtiLnde an der Spraahgrenze in WeetbZihrnen. Von Dr. J. Zemmrich. WilA 
=fv. 

A u a t r i a 4 ~ d ~ .  - 
Pnblicstiouen fiir die Internationale Erdmesmng. Die Antronomiech-Qeodatiea 
Arbeiten den K. and K. Miitiir-Qeogra hisohen Inetitutee in Wien. XIII. Band. 
Trignnometrieche Arbeiten. 6. Die &tz-~us~le ichun~en  im westlichen Theilc 
der Mouarohie. Herawgegeben vom K. und K. Mil~t i r-Qeopphiihen Inatitate 
@p. viii. and 218) ; XIV. Band. Dan Priioisionci-Nivellement in der Oebtemiahhh- 
Ungariaohen Mouarohie. IV. Siid-iietlioher Theil (pp. viii. and 226) ; SV. Bend. 
Trigonometrische Arbeiten. 7. Die Netz-Auegleichnngen i n  mittleren Theile der 
Monmhie (pp. x. and 210). XVI. Baud. Aetronomiaohe Arbeiten. 5. U o -  
gennntemchied-Mesenogen Budapest-Wien, Krakau-Badapert aad Bndamt-Polr 
Awgleiohung den Langennetzea Anhang iiber Stromzeiten. Henrwgeben 
vom K. und K. Militir-Qeographiaohen Institute. Wien, 1899. Size 12 x 9). 
pp. vi. aud 228. Preeentcd by Us Inditufs. 

Belgium. caznet. 
ChneidCrationa mr l'bvolntion de In Sambre et de la Mewe (Cornmunicdion 
i m i a r  Par J.  Cornet. (Extrait den Anndw de la Soeiit.6 g601ogique de 
gique, t. xxvii.) Liege, 1899-1900. Size 94 x 64, pp. [S]. PrueALcd ly fho 
A*. 

Belgium-Eirtoriorl. B. A.R. Belgiqus 84 (1897) : 745-758. Piot. 
Lee Commentairen de Jules CAar interpdtdu au point de vue de Is Belgique. Par 
Ch. Piot. 

Belgium-attorfoal. B.A.R. BeZgiqw 86 (1 898) : 104-118. Pia 
Le oamp de Labidnus pendant la guerre den Trdvirw. Par Ch. Piot. 

Blmk 608 .nd 608 o f  h v .  - 
BbumC den observations hydrologiquee faites dane la mor Soire et la rner d'.W 
pendant lea expeditions de 1890 et 1891. [In Bnsaian.] St. Petemburg, 1899. 
Size 11 x 74, p p  x. and 100. h r k  and Diagrams. 

QEOGRAPHICAL LITERATURE OF THE MONTH. . . ~ t o t h e L a n l y .  

BJ HUGE BOBlWT MILL, D.&., LLD., ZUwadm, BO.11. 
T m  following abbreviations of n o u ~  end the adjeoliven derived from them ur 

employed to indicate the so- of d o l e s  from other publicatiow. Q w p p h i a l  
names are in eaoh case written in full :- 

A. = Aoademy, Academic, Akademie. ' Mag. = Magazine. 
Abh. = Abhnndlungen. ! Mem. = Memoin, M6moirw. 
Ann. = Ann&, Annalee, Annalen. I Met. = Meteomlogid. 
B. = Bulletin, Bollettino, Boletim. + P. = Prooeedinp. 
Oom. = Commerce. I X = hya l .  I 

0. Ed. = Oomptecl Bend- I Ber. = Beview, Revue. 
Erdt = Erdknnde. 8. = Society. Sooi6t6, BeLhb. 
Q. = C)eography, Geogrsphie, Qeogretlr 
Gee. = Q e m l l ~ .  
I. = Institute, Inatitation. 

Sitab. = Silznngsberioht. 
T. = Trenaactiona 
V. r Verein. 

1%. r Isvwtiya Verh. = Verhandlnngen. 
J. = Journal. W. = Wineohaft ,  and oomponndr. 
k. u. k. = kairerlioh aad k6niglioh. I Z. = Zeitsohrik 
M. = Mtteilungen. 1 zap. = ~ a p ~ .  

On aeoount of the ambiguity of the wordr oclaw, a r b ,  etc., the aim of boob in 
the list below i. denoted by the length end breadth of& oover in inohm to the neu@ 
half-inoh. The rize of the J o v d  M 10 x 61. I 

A aolaotion of the m r b  in thb list will k notioed ~ r h m  in the UJdb I 
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Central Europe. Deutuhe Rmdchau 0. S8 (1900) : 803-21 1. Herden. 
Die W ~ a l l e  der Sudeten. Von P. Herden. With IUuJdfonr. 

Iknnurk-Xateorology. - 
Annuah  m6teomlogiqoe pour l'ann6 1895. Denxikme partie. 1897. Premibro 
partie. Publib par 1'Institut Mdtdorologique de Denemark. Kj$benhavn, 1898- 
1899. 8 h  14 x 94. pp. (1895, 2 ptie.) 98; (1897, lkre ptie.) 110. Preseafcd by 
tha D a n a  Meteorological Iwtituts. 

Europe-Anthropolo~. -la. 
The Baces of Europe, a Sociological stud? (Lowell Institute Lectoren). By 
William Z. Bipley, PH.D. Aooompanied by n Sup lementnry Bibliogrspby of the 
Anthropology and Ethnology of Europe. publishel by the Public Library of the 
City of Boston. London: Kegan Paul & Co., 1900. Y h  9) X 6). pp. xxxii., 624, 
x.. and 160. Map and Illwtrationr. Priea l 8 r  net. Premntsd by the P u b l i k ~  

Thin important work on the peoples of Europe in richly illustrated with type- 
photographs. 
EnropbCIimsta Mdeordug. Z. 16 (1899) : 539-546. Leuhaft. 

Die Einflw der Wiirmewhwaukungen der Norregiffiben Meera auf die Luftcir- 
kalation in Enrow. Von Dr. Emil Lwahaft. 
On the influence exero id  by the temperature of the water in the Norwegian rea 

on  the direction of the cyclone tracks acrors Europe, aud thue upon the weether. 

Xurope-Food Bupply. J.B. Slatirtiml 8.88 (1899) : 597-658. Qrrwford. 
N o h  on the Food Supply of the United Kingdom, Belgium, France, and Germany. 
By H. F. Crawford. 

EurapcBirtoriosL B.A.B. Belgiqw 86 (1898) : 94-103. Hot. 
Lea Ecuaeni., dita Scoten oo Schotte, en Flmdre. Per Ch. Piot. 

Tmnoo. C. Bd. 180 (1900): 146-148. Bldcher. 
Sur la d6nudation do plateau central de Hays ou Fordt de Haye (Menr thh-  
Moselle). Note de M. Bleicber. 
The Pays ds Haysr ia a portion of the forest-covered belt of oolitic rookr which 

borders the Parin banin in the east. The land is very broken and cut into deep mvin-, 
some of the characteristics of which form the subject of this pnper. 
P18md Mdm. S. SpLicdogk, Ha SS (1899) : 1-52. D w o ~ ~ u .  

Erplorationr muterrainea dens le Bopans et le Vercors (2- Campagoe). Par Y. 
0. Dbmbaz. . With Planr and IUwtratiar. 

M e .  Ann. 0. 9 (1900): 1751. Cora. , 

Obeemtioue rur la route de Charnonix au Mout-Blanc. Par M. Guido Corn. 
~ ~ 0 b O . y k r .  B.S. hngwdoa. 0. SS (1899) : 1-8. Boorills 

Une application de g6graphie ratiounelle : Le canton du Caylar (HBrault). Par 
P. G. de Bouville. 

--. B.S. L a d o c .  B. 84 (1899) : 9-29. Fondonce. 
Contribution P nne f.one hietoriqne da Ban Lanmedoc. Par C a d i s  de 
Fondonoe. 

-mty7 @-?*I- h r r i .  
La Wogmphie Ydl~alre et  lea nonveller m6tbodea gdographiqnee. La FMCB du 
Nord-Eat. Par 0. B a d  Paris: Berger-Levrault & Cie., 1899. 81ze 10 x 6f, 
pp. 124. M a p  a d  lllwtratioru. 

---. , B.S. Langrrcdoc. 0.49 (1899) : 30-35. Bonville. 
Un r h m 6  de 1 hlstoim du globe : Le canton de Ronjan (Hdmnlt). Par P. Q. de 
Bouville. 

Bennrsy. Wahmohdre. 
Erlluterungen nnr Geologiechen Bpezialksrte von Preumen und den Thiiringisckeu 
Stasten. Blatt Riidendorf, im Meaestnb 1 : 24000. Berlin, 1899. Size 10) x 7). 
pp. 76. Hap and ll~uatrationr 

~rnlan~-llOrlin. Buchin. 
Die phiache L a p  von Berlin. Die erdmagnetirchcu Elemente. Den Klima 
von m. Von 0. Banchin. (Sonderabdrnck aus der Fes be der Btadt Berlin 

Size 61 x 44, pp. 16. Prceented by the Author. 
T fik die Teilnebmer an dem VII. lnternationeler Qeograp en-Kongresr 1899.) 
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Qernuay-Berlin. &nar 
Qeognostieohe Beschreibang der Umgegend von Berlin. Von G. Berendt. Zm 
Erl&uternng einer xweiten Auflage der geologirhen Uebersichbkarte der U m p  

end ron Berlin im Mamstabe 1 : 100.000 in 2 Bilttern. Heransgegeben von dm fi iiniglich Prenssischen geologiwben Landemnstalt. Berlin, 1899. Size 104 x 7, 
pp. 60. Pnrcnbd by Dr. J. Scott Kcltie. 

O e ~ - P r r u r h .  x- I Thal- and Seebildang im Gobiet desBaltiihen Hiihenriickens. Von Dr. KeikPcl 
(VII. Internationaler Gmgmphea-Kongreas, Berlin, 1899.) Sue  10 x 7, pp. 14. 
Map. Prerentad by Dr. J. 8mtt Kdtis. 

Oelmany-8..ony. - 
ffilender and Stetistieohea Jabrbuoh f i r  das E6nigreioh 6Rahsen . . . anf daa 
Jahr 1900. Dresden : C. Heinrich, 1899. Size 8 x 54, pp. 244. 

Breeoe-Carte Osrbr. Monab. Orient 86 (1899) : 124-126. - 
Die WirthschaTtaverhiiltni~~~ ron Corfu. 

Holland. Verh. K.A. W e h .  Amrfardar, 6,2 Sec (1899) : 1-38. Lwk 
Beeohrijving van eenige nieawe grondboringen. Door Dr. J. Lone'. With Pfatr 

Xungary-Tmnrylvania. B.S.G. b i n d  80 (1899) : 75-118. ro ldo ru  
Literainre ~[eografldi a Tranailvanie'I pang la flnea secolnluI a1 XVIJX-lea. 
Stadia de Bilveatru Moldovan. 

Italy. Qlobur 76 (1899) : 345448,366-369. Dwcke. 
Die pleintociinen Landaeon der Apennins. Von W. Deeoke. With M a p a  

Italy. BadbT. 
Italy. Handbook for Tmrellem. By Earl Baedeker. Third Part: Southern 
Italy and Sicily. with Excursions to the Lipari Islands, Malta, Sardinia, TnnL. 
and Corfn. T h i n t h  Revised Edition. Leipsio : Karl Baedeker; London: 
Dnlau & Co., 1900. Size 61 x 44, pp. Ixviii. and 432. M o p  and Planr. Pria 6 m. 
Prsrented by Mews. Dulau & Co. 

Italy-1Papla H e d l l o - ~  
Trade of Naplea and Dietrict for the year 1898 (Supplementary). Foreign Oflice, 
h n a l  No. 2330, 1899. Sue 10 x 6, p p  34. Prios 2fd. 

I*-Sardinia. Trawl 4 (1899) : 847-353. W d h  
In Search of Brigands and Nnraghi. By Samuel Wells. With l l l d r d i o ~ .  

. Italy-8ioUy. ChurshiIL 
Trade of Sioily for the year 1898. Foreign OfBco, Annual NO. 23111, 1899. Size 
94 x 6, pp. 42. Prim Zfd. 

Italy-Sicily. Riu. Cf. Italiana 6 (1899) : 606-620. XarhU 
Termini geogratlci dialettali racwlti in Sicilia. Per Olinto Marinelli. 

Xsditemnean. Xolmnlt . 
Weltgeschiohte. Herausgegeben von Hans F. Helmolt. Vierter Band. Dim 
Randlander dea Mittelmeera. Von Eduard Qraf Wilczek. Dr. Hans F. Helmolt. 
Dr. Earl Qeorg Brandis, Prof. D. Wilhelm Walther, Dr. Heinrioh Schurts, Rof. 
Dr. Rudolf ron Scsla, Prof. Dr. Earl Pauli nnd Prof. Dr. Jdi118 Jung. 

I 

' 

und Wien : Bibliographirhes lnstitut, 1900. Size 104 x 7, pp. X. and 571?= 
and Illdrations. 
The historical descriptions are based on geographical conditione, and them ue maor 

maps ehowing t l ~ e  division of countries at  different periode. 

Xeditamnean-Corh &Miah ff. Mag. 16 (1899): 639-M6. - 
An Anthropogeographical Stndy of Corsica. 
A summary of Prof. Rntzel's work. 

Yeditemeen-Cgpr~. J.R.I. ~ r i i i s h  Arehiteuts 7 (1899): 41-47. 

~ 
The Medimval Architeoture of Cyprus. Review of M. Enlart's L'Arl mipa d 
la Renoirwncs en Cliyprs. By John Bilson. With l l l d r a i ~ .  

Xediterranw-Xalta. 
- ~ 

SPioLkrl 
Malta. Report for 1898. Colonial Reports, Annual No. 270,1899. Sire 9) x 4 
pp. 50. Prfce 3d. 

I 



Banalnir B.S.G. BoMnil SO (1899) : 41-64. Van den @hap 
Les Populations Danubiennes, R o n d n e  et Bulgemu. Par le R. P. rsn don Qheyn. 

B u d .  Pelermannr M. 440 (1899) : 269-271. ~ h i l i ~ b o n  
Zur Morphologie dee europamhen Rumland. Von Prof. Dr. Alfred Philip- 

Bwia-Odeiu Xaokie. 
Agriculture and Trade (Supplementary) of Odessa and District for the Year 1898. 
Foreign OfBce, Annual No. 2366, 1899. Sire 10 x 6, pp. 42. Prios 2)d. 

epin--OiWtu. JaLlon. 
Gibraltar. Report for 1898. Cblonial Reporb, Annual No. 276, 1899. Size 
10 x 6, pp. 28. P r b  2 d  

Bwadsn-9oth~urg. DUE 
Trade of Clothenburg and Dietrict for the year 1898. Foreign OfBce, Anneal 
No. 2337,1899. Size 10 x 64, pp. 86. Price 24d. 

* k ~ .  Qlobur 76 (1899) : 369-371, - 
Dle Manem von Konrtantinopel. With Illwtratim. 

United Xingdom-Manohenter Ship C u u l .  netohar. 
Mtancheeter Ship Canal. The Economic Rerulta of the Ship Canal on &cheater 
and the r m u n d i n  district. By A. Woodroofe Fletcher, u.a Manchwter: 
Chaa. Sever, 1999. 8ize 84 x 54, pp. 44. Prusnled by the Manchceter Bhip C m l  
-pory(. 
A rtaternent of the progreen of the Manoherter ship canal in developing the dbtrict 

through whioh it  W s e a  

MIA. 

Afghnnbtan. C o n l e m ~ m y  Rev. 0900) : 40-49. 
CPbnl and Herat. By Demetnns 0. Bonlger. 

Bodgsr 

Cent& Ads. Cobbold. 
Innermost Aeia, Tlavel and Sport in the Pamirs. By Ralph P. Cobbold. London : 
W. Heinemann, 1900. Size 9 x 6, pp. xviii. and 354. Mape, Portmil, and 
trolionr Price 2le. PrsrerJsd by the PubZwher. 

This volume oontaim the record of a journey through Kmbmir to the Pamirs. 
Kashgar, South-Weetern Siberia, and back to India over the Pamire again. Them are 
a h  ohaptem on the political qaertiom concerning the regions which were travelled 
through, and appendioea dealing with the hietory, oommeroe, and mineral wealth of the 
regions, an well an the treaties regarding the " Anglo-Rmian frontier" and a short 
bibliography of works in languages other than Rnsrian. 
China B.S.6. Paris 20 (1899) : 433-449. 
D e  Canton P Long-Tchhu. Par M. Franpoie. With Maps. 

China. Q k r  
Report by Mr. J. G. H. Q l w  on the Concellsione of the Pekin Syndicate, Limited. 
in the Provineecl of Shanai and Honan, China, with Estimates of Coet of Railways 
and other Works necesssry for their development. 1899. Size 12) x 8, pp. 174. 
Map. Prarsnted by the Pekin Syndieab, Limitcd. 
A oompmheneive report on the reeonrcee of the territories for the commercial 

exploitation of which the Pekin Syndiocrta hss obtained a concesrion from the Ohinese 
Government. 
China. XoMoh and BomdovaM 

L i t u n g  and itr ports: Port Arthur and Ta-lien-wan. Hhtorico-geogmphid 
dewription By V. Kotvich and L. Borodovski. [In Rweian.1 St. Petersburg: 
A. &a, 1898. Size 9) x 64, pp. 48. Map ond Plane. Preeented by hf. L. 
Bomiomki. 

China. C. Rd. 180 (1900) : 184-185. Loolare. 
Snr la ahlogie do la Chine mbridionale. Note de M. Leclbre. 
I. Lealbre'r geological rurveye were made from Tongking in 1897-99, and etteoted 

a juttotion between the enneye in French Cochin-China and thoso of Richthofen and 
in Northem Cbina. They include Yunnsn, the monthern edge of Bechnan, and zy the pronncea of Kweioheou and Kwangni. 

Chinrc B.S.G. Corn. Parin 81 (1899) : BW9M. Xennier. 
La Chine d'anjorud'hui et la Cbfne de demrin. Par M. Marcel Monnier. 
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Ohina-Xedioal Boporto. - 
China. Imperial Maritime Customs. 11.-Special Series. No. 2. Medial 
Re rts, for the half-year ended March 31.1899. 57th I m e .  Shanghai : Laadoa. 
P. King &80n.1899. Size ll x 84, pp. 28. Pr-tcd by tAs I ~ ~ o I  
of Chiners Cualanr. 

&ina-B.ilwap, eta. Wt 
Von Bmdt .  Indnetrielle nod Eirenbahn-Unternehm-en in China. (Abteiimc 
Berlin-Charlottenburg der Deubchen Kolonial-Qesellsohdt. Verhaodlmgeo 
1898-99. Heft 4.) Berlin : D. Reimer (Ermt Voheen), 1899. Sire 9 x 6, pp. [YO] 
Map. 
Contains a map of the projected railway syetem in Chins, indicating the hare in 

the enterprise claimed by eaoh of the foreign powers. 
Chinr Bra-Dhotory. - 

Supplement 1898 relating to China Sea Directory, vol. iii. Third Edition, 189%. 
Corrected to July 13.1898. London : J. D. Potter, 1898. Size 10 x Gf, pp. SS. 
Prim 4d. Pnaentcd by Ute Hydrographer, Admiralty. 

I n k  - 
American Trade with India A Report by the Philadelphia Commercial Museum. 
Philadelphia, 1898. Size 94 x 6, pp. 44. 

India-An&man and Rioobar Irlandr. J.8. Arb 48 (1899) : 105-125. Temple. 
Bound about the Andamanr and Nicobam. By Colonel R. C. Temple. Wifh Xap 

India-Be@ - 
Lirt of Conwltatione, Proceedings, etc. : Bengal, 1704-1858. h e e r r e d  in tbe 
Record Department of the India Office, London. London : Eyre & Spotthoode, 
18W. Size 134 x 84, pp. iv. and 516. Prsrsntad by the In& O&c. 
An index of d c i a l  doonmente in the Bengal amhivee. 

Indir-CeJylon. -1- 
Une ville morte B Ceylan. Par Jules h l e r c q .  ( E x h i t  des BvLlctirr L 
PAcudAnie royds ds Bdgiqw (Claaae des lettred, ek.), No. 6 Uuin), 1899.) Bn~~eUsq 
1899. Size 9 x 6, pp. 485424. Prmmtd by tba dtdhor. 

I n ~ l o p  Thorbam 
Ceylon. Annnal Repnrt for 1898. Colonial Reporte, Annual No. 274, 1899. 
Size 94 x 6, pp. 32. P& 2d. 

India-Lspoh. Dictionary. Hainruing and @ r U a W  
Diotionary of the Lepcha Language. Compiled b the late General Q. B. U- 
rsring, reriaed and oomplated by Albert ~riioredel.  Berlin : rinbd by Unger 
Brothers, 1898. Size 104 x '74, pp. xvi. md552. Prucnted by t&a h g d  &-- 
msnt. 

Indir-Vhga~. t .m.  i)ja 
Notes on the Meteorology of Vixega tam p a ~ t  ii. By. W. A. Bion. C . l c u ~  
1899. Size 9 x 64, p. 41-152. &rdu. Preaemted by the U-cal 
om, a ~ ~ n c  of A i a .  

Jepm-Pormou &Lltk~. 
Trade of Tainan for the year 1898. Foreign Office, Annnal No. 2341, 18%. 
8i.e 10 x 61, pp. 16. Priae Id. 

Sap-Formono. 4=d- 
Tmde of North Formosa for the year 1898. Foreign OBoo, Annud NO. PS19. 
1899. S h e  9) x 6, pp. 18. Prim 1)d. 

y.l.7 Arohipehgo-lormrtm. P u b .  
Imp. and Adalia Quarterly Bsa. 8 (1900) : 127-144. 

The Inland of Sumatra. By E. H. Pqker. 
On the history of Sumatra and the identification of old plaoe-nun- 

-7 - awdtah= 
The Bed Malay, Pen Pictures. By Sir Frank Athelst.ne Swettenbam, K.W. 
London and New York : John Lane, 1900. Sise 8 x 5). pp. x. nnd 296. I + ~ J  ba 

Halay Peninnula-Polklom. Drt 
Malay Magic, being an Introduotion to the Folklore and Popular Be1 of the 
Malay P e n h u l r  By Walter William Skeat. With a P m f w  b 00o 



Blegdeo. London: Maomillan & Co.. 1900. Sire 0f x 6, pp. xiv. and 686. 
Illurfdi81~. Price 21e. met. P d  b# tha P u b l ~ e .  
A comprehensive study of the folklore of the Mahye, founded upon the personal 

obaervatioms of the author main1 y in the state of Selangor, and extended by citations 
fmm the worh of other writera The refscs points out the p rac t id  importancs of 
the psychology of subject-rame, and sEowr that political erron might be avoided if 
the motives swaying the native mind were nndemtood. The book ie illuntrated by 
picturee of come of the magical ''properties'' in use by the Malayr. 

Penlr-Phoruran. Whyte. 
Trade of Khonuuran for the year 1698-99. Foreign Ofice, bd NO. 2368.1899. 
Size 9) x 6, p p  16. Prim l d 

Bnsd.-Cauouru. Ann. G. 8 (1900) : 32-42. Flahanlt. 
La vig6tation dn C a n e ,  d'eprbo 116. Gnetav Radde. Par M. Ch. Flahsult. 
Wilh Map. 

Buubdiberia. P.&nnann~ di. 45 (1899) : 2937,228-335,261-267. Xmhmer. 
Der Anadyr-Bezirk naoh A. W. OLwfjew. Von Generalmajor z. D. Krnhmer. 

Enuiadiberk. Sadtid a. Mag. 16 (1900) : 17-29. Illmpron. 
The New Siberia. By J. Y. Simpson, M.A. 

Bd---ucuir Btevo~. 
Agricultum in Tranocancasia for the year 1899. Foreign OBfce, Annual No. 
1365, 1899. Size 9f x 6, pp. 10. Prias ld 

B n m i ~ ~ B m p i m .  B o o ~ t 4 r .  
Siberia and Central Asia. By John W. Bookwalter. Illnstmted from pboto- 
graphs taken by the author. Seoond Edition, with a Map. London : C. A. Pear- 
son, Ltd.. 1900. Sim 94 x 64, pp. uxii .  and 548. Prlce 21e. Prsrcnled by tho 
PublirAm. 
The author, an American bnninese man, dsoribee in a simple, straightforward way - 

his observations on a journey along the Siberian rnilway, and a snlxeqnent vbit to 
Central Aeia The description8 are rendered effeatire by a large number of snapshot. 
photographr, whioh give an excellont idea of the nature of the country. 
B i .  - 

American Trade with Sinm. A Report by the Philadelphia Commeroial SIwum. 
Philadelphia, 1898. Size 9 x 6, pp. 32. 

B i A m - c h i ( 1 3 ~ ~  Bkot 
Trade of Chiengmai and Dintriot for the year 1898. Foreign Office, Annual No. 
2362, 1899. Size 9) x 6. pp. 16. Price ld. 

Turkey-Ada Minor. Atti R.A. Linosf, Rendiconti 8 (1899): 565-368. + m m n o n e .  
I1 terremoto di Balikeari (Anis M.) del 14 oettembre 1896. Nota di G. Ammen- 
none. 

IyBxaL 

Abpdnis. B.S.G. RuZiano 1 (1900) : 104-120. Bouini.-. 
Hicerahe e rtudi mull' Etiopia. Belasionedel socio C. Conti Bossini. Wia Map@. 
y-m" Ludwig llrlrrtm. 

ugie, die Perle Nord-AfriEas Prag : H. Mercy h h n ,  1899. Rize 18 x 134. pp. 
viii. and 122. Plan and IUwtrationr. Pmo6nkd by H. I. and B. 8. the Archduke 
I;udwMg &lcafor. 
Tnis L a description with handsome illuntretio~ of a small bland, which hae 

been treated to a more superb volume than even the Archduke himself hse hitherto 
produd in h b  artistio treatioes on the inlands of tlie Meditarrnnean. 
horw. Ann Hydrographis 98 (1900) : 1-2. Bchrdder. 

Azoren. Ann dem Beieeberioht S.M.8. MoWu, Kommandant Kapt. t. 8. Sohrijder. 
Anguat 1899. Wilh Plon and View. 

Cape Colony-Eut London. Irrrel and Bdnioke. 
Ann Hydrographis 27 (1899) : 592-599. 

h t  London. Nach Berichten vom Kehrliohen Komla t  dnaolbet und von den 
Kapt. F. H. Ierael nnd G. Reiniake. With Plan. 

Congo 8t.k B.S.G. Cm. Paria 81 (1899) : 505-314. 016; 
Leu voim de transport dano le Haut Oobangoi Par I. A. H. Dy6. With Hap. 
NO. IV.-APRII., 1900.1 2 Q 
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Congo Stat.. LYerF 
Ccdea Congoleia et lois nenellea en vignenr an Con o, oollatiomb d'aprb ler texta 
o5loieb at a n n o t . 6 8 ~  Alphona Lyoop. ~ru ie f lea  : V. F. b i e r ,  1900. S i i  
7 X 44, pp. 604. recrsnted by the Author. 
An epitome of the very numeroue law4 re latiom, end dinabilitlea whioh hare 

effeot in the Congo State, prefaced by s politica$history of the state. 

Eut m-Hintorioal. - 
Die Portugieeenzeit von Denteoh- and Engliech-Ostafriks. Von Juetue Stranden. 
Berlin : Dietrich Beimer (Ernst Vohaen). 1899. Size 10 x 7, pp. xii. and 348. 
Mape a d  lUumtmtions. Prsrsntui by tha Publbhar. 
On the period of Portngnese predominanoe in Eeet Afrioa, with special d a m e  

to Kilwa and Mombaea 
Eartern Afrioa. B.8.6. I l a l h u  1 (1900): 121-142. Bahtovia. 

Dull' Abhinia a1 lago Rodolfo per il Caffa. OonFerenra del capitaw A. K. 
. Bnlmtovioh. Con note di 0. Boncsgli. With Mq. 
xerpt. - 

Dictionnaire &graphiqne de l9Egypte. Le Caire, 1899. S i i  11 x 74, pp. rrii. 
and 650. 
Thia dictionary c o n t a i ~  the name of every inhabited plnae in Egypt, anand 

slphabetioslly aocording to the traneliteration of the name in the Boman alphabet, but 
aooompsnied in eaoh cane by the name in the original Arabio 0hamet.m. Brief 
particnlsm of poeition, population, oto., nre also supplied. 

EWPt- B.8. EhUdiw. 6. 6 (1899) : 189-20% I'onrhx 
Les environn dea Pyramidea de Ghizeh. Par M. B. Fonrtan. 

mgypt. c.nura. 
Trade of Port Said and Suer for the year 1898. Foreign OfBce, b u d  No. 2356, 
1899. S h  10 x 6, pp. 12. Pdoe l d .  

Egypt-Bolk-lore. Abh. Deuban. M o r g d n d .  Gu. 11 (1899) : 1-243. Hut0p.u 

Lieder der Libysohen WBate. Die Qnellen nnd die Texte nebst einem E r b  
tiber die bedentenderen Bedninenstlmme des weatlichen UnterBgypten. Voa 
Martin Hartmann. 

Egypt-People. B.S. K M i v .  6 .  6 (1899) : 203-248. Eet 
Oauaerie ethnographique sur le Fellah. Par Piot Bey. 

Egypt--(kad-Drmer. Wnbh 
On Deaert Sand-Dunen bordering the Nile Delta. By Vanghan Cornish. (Frcm 
the Qwgraphicu1 Journal for January, 1900.) Size 10 X 64, pp. 32. Map a d  
IUULltrelionr. 

EgypCUpper Hilo. B.S.G. MarmiUe $39 (1898) : 401410. Tdrclin. 
La qneetion dn Hant-Nil an point de m e  juridiqne, communication de Y. 
Raymond Teiseeire. 

Branoh Congo. B.S.6. Pa& 90 (1899): 412413. em 
Note our lee explorations de M. PerdriERt. Par Camille Guy. With Map. 

Mob mea. B.8.6. Parla a0 (1899) : 365-411. Il.lra 
De Conakry an Niger. Par le Capitaine E. Galennee. Wifh Map. 

Frenoh fhhea. Mmr. 
Trade of French Guinea for the year 1898. Foreign O5oe. A M U ~  Ka m. 
1899. Bize 10 x 6, pp. 20. P& l i d ,  

Qerman Eaat bMaa. I. Dcutrah. &htr(rgeb. 18 (1899) : 228-235. -. 
Beriobt den oberlentnanta Glauning iiber die Fortsohritte der Pendelexpeditioe 

.Beman &rt Africa-Lake Kim. M. Deukch. Sahuizgeb. 1s (1899) : %-237. Iudt 
Wricht von Dr. B. Kandt iiber wine Beieen am Kivunee. WitA Map. 

Oerman 6onth-Wort m. M. Deubah. Golcutzgeb. lS (1899) : 225-227, - 
Regenmmwngen in Denbh-Siidweetafrika 

m m  Weat bLrioa-K.m-. brl: Dsutsclr. &hut@. IS (1899) : 222-224. - 
Wleitworte znr Karte der Pflanzungegebiete am Kamernngebi .  With &p 



GEOORAPHICAL LITEXATWE OF TEE MONTE. 43 9 

(hmm We& Afrion-Ka~~~eran. M. DeuM. Gakufzgsb. 19 (1899): 201-218. Coarse 
lm Lmde der Banpwa. Von Q. Canran. 
Bei den nordiietlichen Bengwa nnd im Lande der Kabo nnd B d .  Von Q. 
Conram Wfdk Map. 

Wrzasn We& Africa-Kamerun. M. D e u l d .  8ehutzgcb. 18 (1899) : 221-222. Xobel. 
Begleitworte. zn der Kmte der Wegeanfnahmen O. Conram im Lande der 
Banyang. Bangwa, Kebo, Besoei and Bafo. Von Itax Moiml. 

(fe- Wert Afkh-K.marnn. M. DDeukch. ~~. 18 (1899) : 218-219. Plehn. 
Meteorolopische Beobachtnngen am Oonrsrnemenbgebiinde in Kamerun. Von 
Dr. A. Plehn. 

8 e m u n  Went dtrion-Togo. M.. Deahh. Sohutzgeb. 18 (l899) : 194-195. Whl. 
Meteorologhche Beobeahtungen an der W i o n ~ t a t i o n  Ho. Von Mbsiinar H. 
Diehl. 

e e m n  we& -a-~ogo. M. ~ e ~ o c h .  &hut+. 18 (1899) : 175-194. ~upfsld.  
Die Eisenindnetrie in Togo. Von Fr. Hnpfeld. With I U t d d M u .  

Lake Ohad. Mouvemrnl Q. 16 (1899) : 541-545. -- 
Autonr dn Tched. 

x-. Orrsddidier. 
Snr l'origine dee Malgachce. Pnr Alfred Qrandidier. (Extrait de la 'Revue de 
Msdngrulcar.') Parir : P. Dnponf 1899. Size 9) x 6, pp. 12. nludrationr. 

Xsdrgwu. Tluner. 
Trade of Madagascar for the year 1898. Foreign Omw, Annual No. 2334,1899. 
Size 10 x 6, pp. 12. Prim Id. 

k.dsin B p e ~ e  . 
Trade of Madeira for the year 1898. Foreign Offloe, Annual No. 2333, 1899. 
Size 10 x 6, VD. 10. Priau Id. . - -  

Xarocgo. Quatiow Dipl. d C o h .  8 (1899) : 321-881. Xrym~~arLi .  
Le Maroc fran& Par L. Kryezanoweki. 

IIigeda. . Ooldie. 
Report b Sir George Qoldie on the Niger Sudan Campaign (l897), with Mincel- 
laneons &cumen@ including the Military Re rt by Major Arnold, Commandant 
of Bop1 Niger Oomtabulary. h d o n  : w i E r b y  & Co. Bize 13 x 8*, pp. 24. 
N a p .  

Portagoex, Eut Afrioa. Cortr. 
Cap. Cfomee da Caet.. Qaaa, 1897-98. Libon, BE Gomes [1899]. She 10 x 6f, 
pp. 176. Map and IUu~tratwnr. Prsrsntsd by tAe Author. 

Portuuasre Eut  At~ien. Waiold. - 
Portuguese Nyasealand. An account of the Discovery. Native Population, Agri- 
cultural and Mineral monmes. and Present Adminiatration of the territory of the 
N y a ~ e  Company, with a Review of the Portngueee Rule on the Eaet doaat of 
Africa. By W. Basil Wornfold. London: Low & 00.. 1899. Size 9 x @, pp. 
ri. and 296. Map (in -) and nludrationr. Pries 78.M. net. 
A collection of faats derived from ofllcial and other muroes bearing on the o h -  

-ter and reeouroee of a oompuratively little known region of Portuguem Eaat Africa. 
Portugasre We& Afrior. (hrement. 

Trade af Angola for the years 1897 and 1898. Foreign O1Bce, Annual No. 2365, 
1899. S b  # x 6, pp. 38. Pries 2)d. 

Bmnion. Bennett. 
Trade of Uunion for the year 1898. Foreign Ofice, Annual No. 2850,1899. Size 
10 x 6, pp. 10. Prim ld. 

Somaliknd--Bottegb'r Beaond Expsdition. & h c e  10 (1899) : 951-955. Bolator. 
Results of the Becond Bottegb Expedition into Eastern Afrioa By Dr. P. L. 
&later. 

St. H e l m .  Imp. and Adatw Quarturly Rm. 9 (1900) : 98-107. 8ternd.le. 
St. Helena in the Present Time. By Hie Excellency R. A. Sterndale, aovernor 
of St. Helena. 

Sierra Leone. mathan, 
Siene Leone. Report for 1898. Colonial Reports, Annual No. 373, 1899. Size 
9) x 6, pp. 38. Price 2d. 

2 a 2  



koth Afrim. B m a  
The Guide to South Africa for the me of Touriota, Sporhen ,  Inrdidr, and 
Settlere. With coloured mape, planq and diagrams. Edited annually by A. Barnlet 
Brown and G. Gordon Brown. for the Castle Mail Packets Company, Limited. 
1899-1900 Edition. Seventh Edition. London : Low & Go., 18W. Bize 74 X j, 
pp. xlviii. and 420. Prim 2r. 6d. 
The present edition of this conciee and handy Guide has boen rerieed up to JnIf 

of lest year. In addition to the unnal Guidebook information, it  contaius a great 
deal of condensed and statistical matter bearing on South Afr:oa generally, and 
is well eupplied with maps. 
h t h  a. TbrlL 

Sonth Africa '(the Cape Colony. Natal. Orange Free State, South African Be- 
publio, Rhodesia, and all other territoriw south of the Zambmi.). By George 
M'Oall Thenl, LL.D. Seventh I m p ~ i o n .  (Fifth Edition.) (The Story of the 
Nationa) London: T. Fisher Unwiu, 1900. Bire 8 x 4, pp. xxviii. and 452. 

and mUddh.  Pn'C4 58. 
A summary of evenb in South Afrioan history from the diecover). of the Cape 

the Portngueee in 1486 onwards. The ~upplemeutsry chapter denle w i t h  the latent 
p h w  of Sonth Afrioan hietory-the outbreak of the present war. 
&nth Afxh-Bibliography. B. New Ywk Publia Library S (1899) : 4 2 9 4 1 .  - 

Works relating to South Africo. 
South Africrr-0limate. &holtr 

The South M c a o  Climate, including Climatology and Balneology, and dircassiog 
the advantages, peculiarities, and capabilities of the count M a health resort- 
more particularly with reference to affeutione of the cheat. %, ~ i l l i a m  C. W o l t r  
Y.D. Loudon: Caseell& Co., 1897. Size 9 X 6, pp. 200. I l l W r a t i o ~ .  

Zlmriblur. Oln 
Trade of Zanzibar for the year 1898. Foreign Oftloe, Annual No. %I. 1899. 
S h . 9 1  x 6, pp. 20. Prim 1 f d. 

ROBTE AMXBIOA. 
Ah*. row, & 

Treanury Department, United States Coast and Geodetio Survey. Bulletiuu, h'cn 
37-40. Alaska : Washington. 1899. Size 12 x Sf, pp. 113-204. Charb. Prc 
Mntsd by the 17.5. Treasury  depart^. 

A l u k .  National (7. Mag. 11 (1900) : 2951. Prr(re 
The Copper River Delta. By E. D. Preston. 

Ahb- -Cape  Home Dintriot National G. Mag. 11 (1900): 15-23. Uahmdu- 
The Cape Nome Gold District. By F. 0. Schder .  WUb Hap and Ill- 
On the remarkable gold-diggings on the extreme nest of Alwka d i s c a o e d  in 1898 

between t idamarb on the washore. 
A m d m - m e .  Natum. Wochenmhrift 14 (1899) : 592594. - 

Woher hat 'LAmerika " seinen Namen ? 

W a o f f e e .  - 
Ooffee Production in Brazil and Comumption in the United States. Foreign 
05ce. Mincellancous, NO. 512,1899. Size 10 x 6), pp. 8. Pria  fd 

Brrdl-Bio @rands do Id. B W n t L  
Trade of Bio Grande do Snl end District for the year 1898. Foreign Ofi, 
Annual No. 2332,1899. Size 9# x 6, pp. 26. Chart. Prim 4d. 

fh i lo -~ t rormr i  Denart. 2. Qer. a d k .  Berlin 81 (1899) : 281-311. 
Zor Qeographie der Puns de A h m a .  Vou L. Darapsky. With M a p .  

-!4. 

anad. .  BUM. 
Be ort on the Geology and Natural Reeourcer of the area inoluded by the Niperg  
an{ Ternincaming MapSheel.9. comprioing portiom of the Dbtriot of Nips% 
Ontario, and of the County of Poutiao. Quebec. By Alfred Ernest Barlor, ru- 
Geological Survey of Canada, pert i., h n a l  Report, rol. x. O t k n q  1899. 8ip 
10 x 6f, pp. 302. Maps (wprate) and nlwtrationr. Prcrs~Lsd t h  &&+d 
&r rq  of Canado. 

Cam&. B.S.G. Park 90 (1899) : 450-461. 
Au Nord-oneet canadien. Lea Reds-Noh. Par Mgr. Lsgsl. 

* 
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-+British aO1nmbia. Nautiad Maj. 68 (1930) : 16-19. ha. 
Inland Waterways of B r i t i i  CJolnmbii. By IL B. 6malL 

Canada-H.dron'r Bay Company. Willton. 
The Great Company (1667-1871). being a History of the Honourable Company of 
Merohanta-Adventurers trading into Hndaon's Bay. Compiled h m  the Oompsny's 
Archiwee, from Diplomatio Doaumenta and State Papere of France and England. 
from the Narratives of Factorr and Traders, and from many Acoonntn and 
Xemoh, by Beaklea Willeon. With an Intmdnotiou by Lard Strathoona and 
Monnt Royal, Governor of the Hudson'r Bay Company. 2 vob. London: Smith, 
Elder & Co., 1900. Size 84 x 54, pp. (vol. i.) xxx. and 340 ; (vol. ii.) x. and 370. 
H a p  and Portrailr. P& l8& PrsMJed by the Publidun. 
A fescinatii  narrative of the career of the Hudson Bay Company in the north- 

w e t  of Canada from the time of it8 foundation by Prince Rupert in 1670 to the 
relinquishment of territorinl righta in 1870. A map M given, showing the posh of the 
Company at  the poriod of its greateat extenaion before tho settlement of the Oregon 
diqute,  and the hiitory ie rend6red interertiug throughout by biographtoal notioes and 
aneodoter of the leading organizers and pioneen. 
a8m&-ont8do.  MmllW.  

Report on the Geology of the Ares oovered by the Seine Biver and Lake She- 
bandowan Nap-Sheetu corn rbinp Portions of Rainy River and Thunder Bay 
Dietriots, Ontario. BY wiEiam McInnee. ~ . a .  (aeologiaal survey of ~anatia. 
Part H, Annual Be rt vol. x.) Ottawa, 1899. Sire 10 x 6), pp. 66. M o p  
< q r a t e ) .  ~ J ~ ' t h e  ~ o g i ~ d  B-Y oj & d a .  

Chile-Capper. An 8. Ci. Argentina 48 (1899): 209-238. JfmCntr 
L a  industria del mbro en Chile de Juan VelPequez JimCez. 

C&a Biw. GZobur 76 (1899) : 348-353. Sapper. 
Ein Beanch bci den Guatueos in Coetarica. Von Dr. Carl Sapper. With 
Illudrationr 

Branoh Bdana. Tour du &nu& 6 (1899) : 189400. Bmlllusn. 
L a  temtoim contoate' FranceBrbilien. Par BI. Qeorges Brausseau. With Map 
and Illwtrdwnr. 

Trench and Datoh Olahna. 5Pigott and Waconpe. 
Trade of Frenoh and Dutch Quiana for the year 1898. Foreign OfBoe, Annual 
No. 2560. 1899. Size Bf x 6, pp. 14. Prim ld. 

J d e a .  scotlirn (3. Mag. 16 (1899) : 626-639. Hill. 
A Sketoh of the Geology of Jamaica. After B. T. Hill of the U.S. Geological 
Survey. 

JamaW. GeoUinh Ef. Mag. 16 (1899) : 617-627. HsQ. 
Jamaica, with remarks nn mme of the other Went Indian Inlands. By Alfred O. 
Nmh. With Map and IUdrationr. 

Serto6. B.S.6. ds PEet (1899) : 99-11 1. Digpet. 
Relation sommaire d'nu voyage au veraant ocoidental dn Mexiqne. Par M. L&n 
Diguet. 
An extraat from the Bulldin du M&um d'hwbir6 naturdls, 1898, No. 8, p. 545. 

Maxiso. Lemoke. 
Mexico, das Land nnd reiue Leute. Ein Fiihrer nnd geographischea Handbuch 
nnter beeonderer Berlckeichtiguog der gegenwiirtigen wirtschafblichen Verhalt- 
nkee den Isnder. Von Heinrioh Lemoke. Berlin : A. &hall, 1900. Siae 12) x 
10, pp. riii. and 290. Map and IUdmtionr .  Prim lb. 
A geographical dewription of Mexiao, with speoial reference to the economic oon- 

ditions of the country and the prospects of future development. 
Chamberm. 

Tmde of Nianragna for tile year 1898. Foreign Oftlee, Annual No. 2329,1899. 
Size 94 x 6, pp. 16. Pries Id. 

St. Vinaent. Thomplon. 
St Vinoent. Report for 1898. Colonial Beports, Annual No. 281, 1899. Size 
9) x 6, pp. 20. Prim lid. 

frinidad. Knollyr. 
Trinidad. Report for 1898. Colonial Reports, Annual 60. 272, 1899. She  9) 
x 6, pp. 52. Price 3d. 
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.Wwt Indiem. Jay. 
A Olimpee of the Tropiae ; or, Four Months Uruieing in the Weat Iodiea By & k 
h t i n g s  Jay, LL.B. London : Low & Co., 1900. 8i.e 8 x 5). pp. 284. Nap and 
IRdrdwnr .  Price 6s. Prewntsd by the Author. 
A diary of a trip in a Royal Mail steamer, with some hir tor id nobr 8s to the 

islands vieited The term " roaring fortien " applied to north latitudes appeui~ to be 
new. 
Wert Xadh-Jamaia. His 

The h l o g y  and Phyaical Geography of Jamaice : Study of a type of Antillers 
Development. Baaed u u Surveys made for Alexander Apssiz. By Robert T. 
Hill. With an ~ ~ p e n d P I  on some Cretaoeous and Eocene Corals from Jam.ica 
By T. Wa land Vaughan. (Bulletin of the Mneeum of Comparative Zmlogy 
at ~ e r v a d  College. vol. u r iv . )  Cambridge, Yam., 1899. Sim 91 x 6, pp. 256. 
Map and Pla(cs. Pr-tsd by UIU duthor. 

OETTTBAL ARD MUTE A M E B I O k  

Argentina-Patag~nia. B.S.R. Belp f f .  88 (1899) : 366-374. hdnte.  
Voyage d'l~iver en Patsgonia Par M. GI. Leoointe. With Map. 
A j m e y  up the valley of the Bio Sent. Crnt to Lake Viedma and halr b tbe 

mouth of the river, carried out during the detention of the Bdgico in the Strait of 
Magellan fmm June to August. 
Arg~+e Bepublia - 

Annario de la Direoai6n Genersl de Ertadttice oorreapondiente al Aiio 18S. 
Tomo ii Buenoa A b q  1899. F i e  11 x 74, pp. 428. 

Argentine Bepublio. dnn. Hydrographis %8 (1900) : 11-14. Danialusn and 8[...rrr 
Zur Kilatenkunde von Argentinion. Nacb Berichten den Kapt. B. E Dankhen 
und dee Kapt. E Hensen. 

Argentine Bepublia B.6.0. C h .  Paria 81 (1899): 364-393. I.obr 
V o w  d a ~  I'Argentine Sud. Par M. le Dr. Machon. 

dgmtine Bepublio-Buenos Aha. P.I. Ciml Enginem 188 (1899): 170-24S. D o b r  
Buenoa Ayres Harbour Worlra By J. M. Dobeon. W M  Pkmr and Bcdiou. 

A q p t i n e  hpublio-Pork. -- 
Eetndioa wbre p u e r h  en la Prorinoia de Buenoe Aha.  Segunda Psrta Oort. 
-tima fluvial del Rio de La Plate. Por el Ing. Julio B. Fiperon. Test d 
Atler La Plats, 1898. Sire (Text) 11 x 7f, (Atlas) 148 x 11, pp. 308. h e -  
mnted by ills Argcnline Qorrsnrmsnt. 
On the porb of the Argentine Bepnblio. with e dinonmion of the tiderg depth, a d  

trnae. 
Wrk. J.S. dda 48 (1900) : 2344243. Oar-y. 

Some of the Undeveloped Beaoumea of Bolivia By Sir Martin Oonway. With 
*P. 
An acaount of the mineral wealth and the vegetable pmduob of Bolivia, with 

rrpeoial referenoe to the Indiarnbber fomta. Particulars are given aa to the mpply of 
labour and the meanr of communioation. 
Csntrd A m a r k  VcrA 0u. Erdk. Berlin 48 (1899): 4-06. WF- 
Herr Dr. Carl Sapper. Ueber h e  Beinen in Contrel-Amerika. 
A note on thin pper appears in the J o u d  for M d .  

Oart. Bicri. @lobur w (1800): 1-8. m- 
Ein Besuch bei den Chirripci- und Talamance- Indinern von Coekrioa Von S 
Sapper. With lllwtrationh 

m b u r g r ~  B.S.R.B. d'Anwcr8 88 (1899) : 309-366. Jw- 
La Mpubliqne de Nicaragua, Notioe hhtorique, g6ographique et st.tistiqma Pu 
M. Henry Jelhay. 

Porto Bioo. P4 
Notes on the Forest Conditions of Porto Rioo. By Robert T. Hill. (U.S. Deprt- 
ment of Agriculture, Division of Forestry. Bulletin No. 25.) Wanhingtoo, 1899 
Size 9) x 6, pp. 48. Map and Phtcs. 
A note on this paper eppeam in the Joumal for March. 
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AU8TBALA8XA ARD PAOR10 ULABIIL 

A--Bimr X m y .  n u m y .  
Twelve Hnndred Milen on the Biver Murray. By A. 8. Murray. With F h i l e  
Illoatrations in Colom by the Author. Auntralie: G. Bobertson & Co. ; London, 
J. 8. Virtue & Co. 1898. Sire 13 x 18, pp. S6. Prasnbd bg Uu P d i a h a .  
Illwtmted by faaimilea of the anthois remarkably deotive wattwolonra, repre- 

senting the typiaal scenery of thie most typiaal Anotnalian river. 
llritkh lea BPinm. & Hnnte. 

h p e t o h  from His Exoellenay the LientenantQovernor of British New Guinea 
reporting V i i t  of hpeation to certain pLoee on the North-emt Coact of the 
Posseneion. [No 311 @ 10). Despatch reporting vieit to heed of X i h e  B.y to 
a r r e ~ t  oertain Natives agb had been guilty of an attack on Europeans. [No. 321 
(pp. 4). Deepatoh reporting aonolmion of Visit of Inspeotion round the Cout 
and inlands of the Poweaion. [No. 341 (pp. 4). Deepstch reporting proceedinge 
from 14th June to date of arrival in Briebane. [Na 563 (pp. 4). Brisbana, 1899. 
Bize 13) x 84. Pramtad bg the Cdmial Ww. 

krbrIslana. *day,  Pmell, a u k .  
P.R.ffS. Audrahricr : 8 .  Awtmlicm Br. 8 (1899) : 127-146. 

Eester bland and ite C o l d  Itstue~, by Captain H. V. Barnlay, B.N.. including 
Detailed Beport upon Ea&r bland. or Rape-nni, by Commodore W. Arhmore 
Powell, B.N., and calling at  Sale-y-Gomw and. Eaater Idands, by Cbmmander 
Bonverie F. Olark, B.N. With Map and muhphonr. 

lfm&uthW.lw. w h  
The Wealth end Prognas of New &nth Wala. 1897-8. By T. A. CloghIsn. 
Eleventh h e .  0 dney, 1899. Sim 9 x 6, pp. 1084. Diqram Map. Pmsnted 
by the d g c d . ~ f  .for Nclo Boulh IT&. 

Hm South WJer. J.R. Cdonid I. 81 (1900) : 98-120. Btrphan. 
Reminieoenoea of New 9011th Wdw. By the Eon. Septimw A. Stephen. 

P d o  Irl.nk Nutuna. Wodmdrifl16 (1900): 4955,614. Irmbenins. 
Die 8childer der Ocesnier. Von L. Frobenioa With ZUudrutionr. 
On the varieties of rhields in me  amongst the tribes inhabiting the Paaiflc islands. 

P.Oitl0 Illand& V d  (3sr. Edk. Berlin 87 (1900) : 74-78. Btmnoh. 
Zur Nomenklatnr der SMaee-Inseln. Von F. Stranch. 

PIsido Oaean. A d n  J. gci. 9 (1900) : 33-43. &-d=. 
E x p h a t i o ~  of the * Albotroscl" in the P d t l c  Oaan. By Alexander &ad!& 

P.oido omm. 6n'am I1 (1900) : 92-98. 
Cmim of the dWr01 IL By Dr. A. Agumih 

- 
m m  BmIOHa. 

Antarotic-Bolgiu~ Expedition. La ff., B.8.G. P a d  (1900): 81-92. B.Q4vlb.. 
Besnltate g e n h n x  de l'expddition antarctique belge. Par M. E. Baeovitza. WUh 
Map. 

Antarotia-asanun E . p r d i h .  
Verh. a&. Ebdk. Berlin BB (1899) : 452463. 

D r l w  

P l m  nnd Adgaben der Dentsohen Sadpolar-Expedition. Von Prof. Dr. Erioh 
von Drygalrki. 

hratio-Bering Bw. Tour du Monde 6 (1899) : 801413. Zelufnofp. 
LB Chas~w anx onre marins de la Mer de Berin B6mm6 du rapport inedit d'nne 
miaion ot8aielle msse. Par B. de Zeneinotf. 5itA &fap and IUuutratlonr. 

Aratia Camntr. B.G.S. P h a W p U  8 (1899) : 71-75. , mt. 
Drift C d r  to determine Arctic Ourrenta By Henry G. Bryant. 
A number of rmsll oaalw, built of great stren h and provided with a written 

l a f  request to the flnder to communicate with the Phi elphia Geographiasl Society, were 
sent oat laat summer to be placed by whalers on the nolid floe ioe in the amtio ma 
reached thron h Bering strait, in the hope that they would eventually drift out end be 
-e3ed on J e  Atbntia dde. 
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earman Antubtic Expadition. N d u ~  61 (1900) : 318-321. 
The Cferman Antarctio Expedition. By Prof. Erioh von 1)qgalnki. 

Bpitrbergen. e~rood. 
Additional N o h  on the Glacial Phenomena oi Spitebergen. By E. J. Garwood. 
[From the Q u a r t e l l  Journal of fhe Qeological ,Soaiety for November, 1899, voL lr.] 
Size 9 x 6, pp. [12]. Map a d  1Uwtratioru. PnscRtcd by the AutJwr. 

~ - T I Q ~ L  emeBhpHy. 
a a m ~ h ~ .  &bun 11 (1900): 181-186. liPdmLohl. 

LeittBden der Kartenentwurfslehm fUr Studierende der Erdkunde und d m  
Lehrer, besrbeitet von Prof. Dr. Karl 26 ritz. Zweiter Auflage, hemn 
m Dr. h i e  Blundau. Erster Theil. (!ferier] By Dr. A. L i n d e ~ k o h ~ ~ ~ ~  
Thia is a more than w a l l y  thorough renew, forming to some extent a brief English 

abstract of the work noticed. 
h d e a y .  - 

The Earth Meamnred. By a Member of the Chicago btronomical Society. Seoond 
edition. Chicago, for private oimulation, 1899. Size 94 x 64, pp. 40. 

O a o p p h b d  Inrtrament. Vide&. Sk+ifrsr (1899) (No. 2) : 1-70. Xohn. 
Das H nometer ale Luftdrnckmoseer und seine Anwendung zur Bestimmnng der 
Sohwe&rmktion. Von E Mohn. 

Beographhl Tablee. N ~ v t i o d  Mag. 68 (1900) : 1-14. eoodrin. 
Spherical Travem Tables and their Usrs. By H. B. Qoodwiu, M.A. 

asoph* B.A.R. Bdgique 84 (1897) : 1013-1019. Polio. 
Sur den term- de nutation insenniblea pour la Term entihe, sensiblea pour l'&m 
temtre.  Per F. Folie. 

Oeophyriea M h .  A.R. BelOiqw 68,6 (1898) : 1-39. Polla 
Thhrie du monvement de rotation de 1'6mroe solide du globe. Fondernanb de 
l'astronomie eph6rique du xxu eikla  Par F. Folie. 

On the mathematical theory of tlie movement oi the orust of the Earth an a whole 
with respect to the fluid interior, an a banis of spherical astronomy. 
Oeophpioe. 6i13. A.W. Wien 107, Abth. IL a (1898): 1059-1112. Ookingh.01. 

Ueber die znnahme der Mohtigkeit, Abplattung nnd Scliwere in Innern der Erde 
auf Qrnndlage einer neuen Hypothese. Von E. Oekinghaua 
On the increase in density, polar flattening, and force of gravity towPrde the centre 

of the Earth according to a new hypothesie. 
htitudo Chmgee. B.A.R. Belgiqw 84 (1897) : 238-217. Folio. 

Note praiminaire eur lea troie pdriodea de lavariation den latitadea. Par F. Folie. 

Limnology. Gcisnes 11 (1900) : 253-255. B-. 
Some of the Problem of Limnology. By Prof. E. A. Birge. 
Prof. Birge treats limnology as if the word meant the study of the Living organism 

of lakes. Thie meaning, we believe, was never oontemplated by the originator of the 
term. Limuobiology h a term more descriptive of the paper before na 
Meteorology. Nit~efesnlh Century 47 (1900) : 94-102. B.eon. 

Climate and the Atmoephere. By the Rev. John M. Baoon. 
Metemologl-Evaporation. Mudlo.  

Sitzb. A.W. W h  107 Abth. II. a (1898) : 280-303. 
Verdunstung den Meerwaauera und den Biiewraaeers. Von Eduard Mazelle. 
On the evaporation of sea-water and fresh water. 

Xeteorolegy-B.inbU. 0.2.6 (1900): 89-96. Brtlclma. 
Ueber die Herkunft den Begens. Von Eduard Briickner. 

Yeteorology-Temperature. Meteorolog. Z. 16 (1899) : 529-539. Tmitert. 
Die Bebampfung der Froatgefahr. Von Dr. Wilh. Trabert. 
On the methods of avoiding the bad effeota of front on orope by making arti6ci.l 

clouds of smoke to check radiation, and by other expedienb. Reference u Mde to 
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Mr. Hunmon'r work, 'Frwt : when to expect it  and how to lenaen the injury there- 
from.' publirhed by the United Sbten Weather Bureau. - 
%%?&e Tiefoee-Expedition anf dem Sobifl Taldiria 1898-1899. (VIr  

Internationaler Geogrsphen-Kongma, Berlin, 1899.) Sue 10 x 7, pp. 120. M a p .  
Diagram, etc. 

Oommphy-Beb  La. Sitzb. A. W. Wien 107, Abth. 1 (1898) : 609-637. Laboh. 
Berioht iiber die phyr ika l i ech-oce~aograp~n Untenuchungen im %zfif&e, 6 Beptember 1897 UI 24 Illn 1898. Ton Josef Ldmeh. With 

*P. 
Own~gmphy--Btrait of Dover. Yoom. 

Report ou Olmervations of the Tidnl Cumnte and Underourrents in the Strait of 
Dovor made with a Deepsea Current Meter. By Captain W. Usborne moo re,^.^., 
IZM.8. Rubarch, 1896. London: J. D. Potter, 1899. Size 13) x 84, pp. 18. 
Chart. P h  3a. P r m b d  by t h  Hydrographia Ofioe, Admirally. 

Sitrb. A. W. W&n 107. Abth. 1 (1898): 1057-1170. Vierhapper. 
Z?x%-%atik m d  geographbohen Verbreitung e i n r  alpinen Dfa.(DuGrnppe. 

Von F. Vierhappor, jun. With Map and Pldsr. 

A H T H B O P O Q E W ~  AHD EISTOBIQA~, exoemr.  
Anairnt Empires Ilrrpsao. 

G. Msspero. Hiatoire ancienne dea Peuplee de I'Orient Clwique. I. Lea 
origin-, Egypte & Chsld& (1895): 11. Lea premisrer rn6ldes dea Penplea (1897) ; 
III. Lea Empirea (1899) ; Paria, Hachette et CL.. Size llf x 8, pp. (I.) 804 ; (11.) 
798 ; (III.) 826. M a p  and ~urkd(ocu. 
A mnaaive wntrihution to onr knowledge of the empires of the lands bordering on 

the  Eastern Mediterranean and the Persian gulf in the earlieat timea. 
Anthropogeognphy. Kirby. 
Zw internationalell Nomenclatur der Todesnrnaohen. Eritisahe Bemerknngen zu 
Dr. Bertillon'e Vonohliigen. Von Dr. Joeef von Kiiriijy. Berlin : Pnttkammer & 
Mahlbreoht, 1899. S i i  10 x 7, pp; 4 2  Pmmted by ths Author. 
On an international damillcation of the causer of death for nee in the compilation 

of vital stathtioe. 
-- 'WLWWP~Y: Ximr. 

Projet d'explorationr ddmographiqnea B exdcuter dans den paye inoonnue. Par. M. 
A. N. Kirsr. Krbtiania, 1899. Size 10 x 64. pp. 12. For pn'cab tirnrlation. 
Proponah for earrying ont eenrne enameratiour in parts of the world not yet under 

t h e  wmplete control of oivilized governmento. Tho proposal originated at  the St. 
Peternburg Statistioal Congrew in 1898, and was wpported at the Berlin Geographical 
Congress in 1899. I t  will, we believe, be further diicwed at  one of the Paris Con- 
greMes thin y-. 
Oommeraial lbognphy. - 

The World'e Commerce and the United Staten' ahare of it. Second Edition. 
Philadelphia : Commercial Museum, 1899. Size 8f x 1, pp. 16. 

Qommenial Wography. W m p m a r y  Bso. 78 (1899) : 371-378. Bowlor 
The Sea the Only F h d  for Trade. By T. Q. Bowlea, X.P. 

~onuner0i.l Geqpphy. B.Z. 6 (1900) : 10-20. Hdle. 
Die klimathhe Verteilnng der I n d ~ t r i e .  Von Prof. Dr. Ernrt von Halle. 

Cornmemid Oeogr8phy-Tea. YoEwan. 
VII. Internationaler Goographen-Kongreee, Berlin, 1899. The Geography of Tea. 
By John McEwan. Size 81 x 4), pp. 20. Prewntcd by the Autlror. - - - -  

l ~ i a t i ~  ~al~oim. 
Term Coogreeeo Geografioo Italiano. Amdrio Veepuce et lee Gbgraphes de Saint- 
Dib &fdmoire de M. L. Gallob. Firenze: M. Picci, 1899. Size 95 x 7, pp. 16. - - - -  
PrsMJsa bv the Author. 

Jfiat0ria.l. Pukoh. 
Die geographische Arbeit des 19 Jahrhundertr. Rede gehalten beim Antritt dea 
Rectorate der UnivemilBt Dreelan am 15 October 1899. Von Profeeaor Dr. Joeef 
Partach. Breelau : W. Q. Korn, 1899. Size 9 x G, pp. 18. 
On the geographical work accomplished during thenineteenth century. 
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3bt0rhl bogmphy. Q.Z. 6 (1899): 665-671. xr&ebma. 
Die Beniehnngen zwhhen Geographic nnd Qeschichte. VorhPg, balten sd 
dem VIL internationalen Qeogmphen-Hongress zo Berlin. Von f- I(Rt 
echmer. 

airtorioal-Xepla. Pkir 
Gpler  ale Oeograph, eine historinch-geographische Abhandlnn von Rudolf-Piris. 
Wiinohener Qeographieche Studien, hewnagegeben von Skgmnnd Qiinthrr. 
88chstes Stiick.) Miinohen : T. Aokermann, 1899. Size 9) x 6, pp. viii and 142. 
P h  2e. 6d. 
A rtudy of Kepler's viewr on hysical geo phy based ultimately on the eight- 

volume edition of the oollected worb, and on su&nently pnhliahed m ~ d e n e ~  

-*. Blobur 76 (1899) : 377-380. Dir 
Ein Jahrhnndert der iiberrweisoben Viilkerwendernng. Von A t h a r  D k  
The number of emigrants from Europe by sea during the nineteenth century 

entimated in round numbers an 30,000,008. 
P o l i W  lwqpphy. LbtmL 

Conf&ence de I. Jaoques Lhtard mur les Comp6titims E n r o m ~ e a  an Sou- e t  
en Chine faite le 6 Avril1899 B l'bseooiation Amicale den Anoiens k18vea de 1'Eoole 
Sup6rieure de Commerce. Marseilles. Size 10 x 6f, pp. 8. Pnusrbd by fh 
A*. 

Univerul l h b r y .  Eelmolt .nd aLhm 
We1 mhiohta Erater Band. All emeinea-Die Vorgwohichte-Ammi 
D u g i l l s  Oman. Von Dr. Ham F. %elmolt, Prof. Dr. Jorl Kohler, Prof. Dr. 
Friedrioh Retzel, Prof. Dr. Johannes Btmke, Prof. Dr. Konrad Xaebler, I L d e  
GraPWilozek und Dr. Karl Weale. Leipzig und Wien : Bibliographinohee I ~ C t u t ,  
1899. Size 104 x 7, pp. x. and 630. Map and 1Uwtmlionr. 
Thin ia the flret volume of a treatiw on the &tory of the world from the atandpoint 

of the development in culture of the human race. It oontains s general mcormt of the 
prehistoric period, end sketohea in eome detail the history of America and of the WC 
ooean from the earliest times to the pntsent day. 

MORBAPHY. 
Bandolier. - 
Mr. Adolfo F. Bandelier y sun Investigeciones en el Continente Ameriarna Pa 
Menuel Vioente BalliviPn. La PBZ, 1899. Size 9 -x 6f, p p  20. P d  hg fk 
Author. 

nubier. P&a. 
Joeeph-Victor Btubier. Notice nor se vie et ees travaru. Par Ch. Pfider. 
Nanoy [not dated]. Size 9 x 54, pp. 38. Portraif. Pnrsntsd by the BodlV & 
G6qraphw de PEat, Nancy. 

Bsrrrmmn. Deutda RundraIbu 0.48 (1900) : 231-233. - 
Dr. Oskar Banmann. W l h  Portrait. 

. Dr. Baumann wne born in Vienna in 1865, and, after having taken a great part in 
the exploretion of East Africn, died lent year. 
Biopphioal Dietionuy. - 

Who's who, 1900. An annual Biographical Dictionary. Fifty-oewnd year d 
inane. London: A. & O. Blaok, 1900. Size 74 x 5, pp. xviii and 109% Pro- 
6entua Ijr the pubzi6k8. 
Thii convenient handbook of brief biographiem of living persons is fatit beooming 

i~ldispenaable, although there is room for the inolusion of aome additional geograpb 
and travellers 

(hmperio. B.S.0. Ikrlha 1 (1900) : 142-154. B h d L  
M a M o  Camperio. Cenni necrologici del eocio Aldo Blenaioh. 

PLher. aWlog. Mag. 7 (1900) : 49-54. DnLc 
Eminent Living Geologists : Rev. Osmond Fiaher, X.A. By C. Davieon. W i o  
Portrait. 
The author of 'Phpiies of the Fwrth'r Cmst.' 
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-en. 8ehnas 11 (1900) : B2-B5. - 
Profennor Henry Allen Hamn. 
This notice of Prof. Hueen, the American meteoro1o@t, L printed from advance 

sheets of the M d M y  W d A w  Bsobto. 
Humboldt. 2. h. &dk. Berlin 84 (1899) : 311-362. Ld3LtL 

Alexander von Hnmboldt'r Aufbrnoh anr Beise nach Siid-Amerika Nach nnge- 
drnokten Briefen .A. v. Hnmboldt'm an Baron v. Forell dargestellt von Edoard 
L e n k  - ..- - 
Idemom of s Bevolntionint. By P. Empotkin. With s Prefeoe by George 
Brendea. 2 vola London : Smith. Elder b; Co., 1899. Bise 8)  x q, pp. (voL i.) 
xiv. and 258 ; (vol. ii.) 340. Pdraitr. Prics 218. 
I n  theae volmnes Prince Empotkin pnblishea for the 5mt time in the Eoglbh 

language s abort but dear deaoriphon of hie travels in Siberia while an oficer in the 
Bummian army, and explains how he.wee led to form the thwryof the mountain symtem 
of Anis whioh in now n n i v e d y  uxw, tad. He alw farniahea an sccoant of hie 
stndiea of the physioal geo phy of ~ i n f m d ,  and the 5rst volume contains so mnoh 
geography that Memoirs OK Geographer ' would form an appropriate title. 
B a w ~ m  J.B. &ht*tid 8.88 0899) : 677-679. - 

Sir Itrm W. Xaason. 
&hBdtt. Dsvtrdis Rmdchau Q. SB (1899) : 135-137. - 

Robed Harm Bchmitt. With Portmit. 

eE- 
AlmmM. - 

Annusire pow l'an 1900, publid r le Bnreau dea Longitndm. Aveo den notices 
.Oienti5ques. Puie: GImthier-$ illus. Bire 6 x 4 pp. vi., 628, 90. 1 6 8 2 ,  PO. 
and 38 
In thii h e  boars are wn in the Annwiw for the 5mt time in the notation of 

Oh to 2P. s h t h g  from mifight.  
An-y-Tmnh Tholnron 

P. and T.R.ff.8. Audmhricr. Qwmrhnd 14 (1899) : 1-8. 
The Geographical Conditione of City Life. By J. P. Thomeon. 

b.tmnolny- Doaning. 
Preoeasion Tablea adapted to Newmmb'r value of the Preceamonal Constant and 
rednoed to the epooh 1910-0. By A. M. W. Downing, ~ . e c . ,  etc. Edinburgh, 1699. 
Size 1% x 10, pp. 86. Prs#rtal by the A*Uor. 

Amtronamy. Bunhut. 
On the Orbit of the rt of the Leonid Streom whiah the Earth encountered on 

ovember 15th. By A~thnr  A. Rembaut, D.W. (From the the morning of 1898, 
PmosSaing8 of Uw BOyOZ r800Miy, vol. 65.) Size 8) x 54, pp. 321428. Prwsnbd 
by the Author. 

IUUogmphy. P. a d  T.R.ffd. Atutro&a8ia. Q m J c m d  14 (1899) : 12-25. -- 
Some Ori t id  N o h  on the Queensland Volume of the International CBtalogne of 
Bcientiilo Literaturn 
Thir r e p A  the Caunoil of the Briobane brsnoh of the Boys1 Qeographlcal 

Sooiety of n eeia apparently led to a oorreapondence with those mponsible for 
the aetelogne which war criticired ; but while the letters of the C o ~ c i l  are printed 
in an sppedix, the replier have not been publinhed. 

Pmohiotti. 
??%%otti. I Mas. Itnliani in Inghilterra Sene I. Londm. Il M m  

Britannioo. VoL i. La Collezione sbane. London. 1899. Size 11 X 7). pp. 164. 
On the Italian manwripta in the Slmne Collection in the Library of the British 

Mumeam. 
I l i ~ P 4 - Q . t . l ~ .  - 

Veneichnin der Bficher in der Bibliothek der K. K. Qeographimhen QeselMaft 
in Wien. Nnoh dem Stsnde vom 15 Deoember 1897. Mit Nachtragen bis 81 
December 1898. Wien. 1899. Size 9 x 6, pp. 450. Prsrsnted by the & K. ffco- - - 
graphidon Q&haj& Wien. 
This ostalogne of the Vienna Geographical k i e t y  is arranged under a oom- 

ptuatively &l number of subject-headiigs in a seriea of lints, eaoh of whioh rune 



448 GE30WHICAL LITERATURE OF THE MON'lH. 

alphabetioally, aaoording to suthors' namem. The whole im brought togethex in r 
continuous authors' index. 

Sibliography-Xnglirh Qatalogw. - 
The Endinh Catalogue of Boolm for 1899. Giving Titles ~lmsifled nnder Anthor 
and Subject in one Strict Alplmbet, with particdam of Bize. Price. Month of 
Publicetion, and Name of Publisher of tho Bookr iasued in Qreat Britain a d  
Irelaud in 1899, and the prinoipal boob published in America. London: Low t 
Co., 1900. Size 10) x 4, pp. 248. 

Book of Beferonw. J-. 
The Englishwoman's Year Book and Direobr 1900. Beoond Year of New Lme. 
Edited by Emily Janes. London : A. & C. filaok, 1900. Size 74 x 5, pp. ~ i i .  
and 340. Prewnbd by Us Publidem. 

Britbh Empire. P. Lil. and Ph4010ph. 8. Licepool 63 (1899) : 153-169. Philip. 
The Growth of Greater Britain. A Review and a Foreorst. By Georm Philip, 
jnn. WdhMap. 

- 
The map shows by appropriate coloum the gradual growth of the British empire 

and its territorial extent at different periods. 
Eduoatioe Zabhur aad Bpilr-. 

La Eduoaoim Induntrial. Iuformes sobre la Educacio'n Industrial en los Eatdon 
Unidos de Norte-AmMu, y p a b s  Europeos, publicadoa en IaglQ bajo la dkem56n 
del Sr. Curol D. Wright. Traduoidm al Cantellano pot el Dr. J. B. Zubiaur 7 el 
Bev. Dr. J. H. Gybbon Spilsbury. Buenoe Airen, 1899. Sire 9) x 64, pp. 450. 

Bduoati& mnmr. 
200 farbige Skireen (meint Tafelzeichnnngen) mur Einfuhrung in den &om bib 
Unterrioht. F~ Lehrer und [khiiler m Biirpr- and Mitklschulen. ~ o n h .  
Dr. E Ebner. Wien and Leipzig: G. Freytag & Berndt [d daled]. Sire 
8 X q, pp. 72. Pmmkd by the P u b l W ~ .  
A oolleotion of wloored diagrams, partly oonoerned with mapdrawing, bat nminlr 

with nhtistica of various kinds. 

Zduo8tbd-Methodr. Q.Z. 8 (1900): 20-27. p.tpL 
Die Lage im Mittelpunkt dea geographiaohen Unterrichtea Von Friedrich B.baL 

Ednmthal-XethoC. J. -1 a. 8 (1899) : 388575. BWda. 
Geographical Idoratory Work in Woroeclter Academy, W o r d r ,  B b a  By 
W. H. Gnyder. 
Describee the seriea of exercima in praotioel geography carried oat in the Phyaid 

Geography Laboratory of Woweater Aoademy. Theexerciees deal chidy with the* 
of conbnr map& drawing eectiom from map., simple determinations of latitude a d  
projeotiona The meaning and are of meteorologicei mapa is alw tanght. 

Eaglirh DsatbMry. - 
A Stmdard Diotionary of the English Langaage upon Original Plans, designed 
to give, in wmplete and amrate statement, . . . the Orthography. Pronunciation. 
Meanina. and Etymology of all the word and the meanin of Idionutio Phrrar 
in the Speech and Literature of the English-speaking ~ e o 8 e a  Prepared by mad 
than Two Hundred Bpecialiste and other soholam, nnder the nupervirion of Isre 
K. Funlr, D.D., LL.D.. Francis A. March, LL.D.. Daniel 6. Gregory, D.D.. UD. 
4 vola Vol. i., A to L ;  vol. ii.. M to Z. New York and London : Fn* b 
Wegoall's Ca, 1900. Size 13 x 94, pp. xx. and 2318. Map, Illudmtion8, ad 
CWoursd Pldu .  Prercntsd bg Dr. 1. K.  Funk. 
Thin rerp rofueely illastrated diotionary ia ooo~mpnnied by a lhort garettn,:. 

whioh has not !een uniformly r e v i d  t, date, and a number of maps ooloured polithall!. 
and produced in the familiar rtyle of American atlasea 
Omgraphid Conpas. Nduno. Wdmudtri/l14 (1899) : 501-508. - 

VII. Internetiorder Qeograpl~en-Congrew Berlin, 28 September bi 4 Oktober 
1899. 

-an Coloniw. - 
Jahreebericht iiber die Entwiokelung der Dentachen &hu ebiete im Jahre 

and Sohn. 1900. Size 12 x 9, pp. 318. 
9 1898-1899. (Bailage eum Deubchen Kolonialblatt 1900.) Ber in: E. 8. Mittk 
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Bumsnim Osognphiul aooiaty. - 
Notice enr Is  Soci6td Boumsine de Gkgraphie (1875-1900). Bncarest: J. V. 
0ocecli, 1899. Size 94 x 64, pp. 21. 

Trrvel. Jailerron. 
A New Ride to Khiva. By Bobert L. Jeffermn. London : lethnen & Co., 1899. 
Sire 8 x q. pp. xii. end 312. ZRudratbnr. P h  68. P m n d d  bp ths PubIiAzrs. 
The narrative of a cvcle ride aomm Qermany. Austria, Hnngary, Sooth Bumia, and 

the Kirghir stepm to Khivs. The cycliet m e  obliged to make we  of camels in cros- 
ing the desert. The whole journey wen a remarkable feat of enduranoe, and contains 
mom of geographical interest tban is neual in much workm. 

NEW MAPS. 

WBO- 
n g m  md W-. 

hbliort&ma hued dnoe February 8,1000. 
--w 

6-inoh-Oounty Map :- -..- 
&~LAUD r a ~  W u r s  (revirion) :--Cherhie, 7 s.r, 45 X.E., 59 N.E., MA N.E., 64 a.w., 
65x.w.. S.L Derbynhire, 21 8 . r  B t d o d & m ,  1 Sk.W&morhd,24 a.w, W N.W. 
18. d. 

Earow AXD ~ n d r e r i r i o n )  :-Berhhir~, XII. 3,7,12 ; XlV. 9.13,14 ; XV. 
11; XVII. 7 , s ;  XVIIL 3,4: XXXIII. 2,7,8, 10, 11, 12: XXXV. 13. Bu& 
XIII. 12,18,16: XIV. 7, LO, 11; XV. 2, 9,11,12.13,15; XVII. 12, 16; XVILI; 
2 ; XIX. 1 ; XX. 6,16. Oumkrhd,  XXXV. 8 ; XLVII. 13 : LIV. 8.12 ; LV. 4, 
5; LVI. 1 ; LVIlI. 5. 13, 14 ; LXI. 2,s. Derbymhire, XXXIV. 14 : XXXV. 13 : - 
XXXVII. 8.12; XXXVIII. 6,9 ; XLII. 12,15.16. Denbighahire, I. 14 and 15; 
111. 3,7, 8, 11, 12. 15, 16; IV. 13; VI. 4, 7, 8 ;  VII. 1, 2, 3, 5. 6, 7, 8, 9, 10, 12. 13, 
14, 16; XI. 16: XII. 1, 2.3. 6.8,9, 10, 11, 13, 14,15, 16: XVI. 4 ; XVII. 1, 5, 
11: XX. 6; XXIV. 1,2, q7.8,  9, 10,11,1qI4,16; XXV. 5, 9, 10, 11.12, 14; 
XXVI. 5 ; XXXI. 1, 2, 4, 11 : XXXII. 1, 5 7 ; XXXIII. 2, 6: XXXV. 2 : 
XXXIX. 10. @lam- XL 6 ; XVIII. 5.13 ; XXVII. 8 : XXXVI. 2.3.4. 
5, 6, 7, 15; XLII. 10,-14 16 ; .XLV. 1, 2, 3, 4,-7, 8, 9. 11, 12 ; .XLVI. 1, 8; 5; 7: 
Hottinghamahh,IX. 11.18, 16: XV. 2 , 4  6,7,14 : XVI. 3. 4.16; XX. 3, 5, 7,8, 
9.11,12.13,15;XXI.2.5,6,7,9,10;X~.1,2,5,7,8,3,10,11,12,13,I4,15,  
16; XXV. 1, 8, 4, 5. 6, 7, 8, 9, 10, 11, 12, 13, 14: XXVI. 1, 5, 6. 9, 10, 11. 
Xorthun~teddre. LXVL 13: LXVII. 1. kfo~drhirr. IX. 16: XL 12.11 15: -, -- . 
=I. 12- XIV. 4,7,9, 10, 11; 13, 14; XV. 1, 3.4, 5, 6,8, 3, 10, 11, 12,13; 15, 16; 
SV1.1,4,5,6,7,8,9,11,12,13,15,16; XVII. l ,2 .3 ,5 ,6 ,7 .8 ,9.10,  11.12.18, 
14, 15, 16; XXI. 4 ;  XXII. 2, 3, 4;  XSIII. 10; XXXIII. 15; -1X. 8. 
Btaffordrhire, XIV. 12, 14; XV. 9 ;  XVIII. 4, 12; XIX. 4, 8,12; XS. 12, 15. 
Wil-, IIL 7,8,10.11,12,14,15,16; IV. 7.8.10, 12,13,14,15; V. 9,13,16; 
VI.6,9,1I,13,15; VIII. 1.2,S.l; IX.8,12,14,15; X.1,2,3,5,9; XI. 1.3.5, 
5 ;  YVI. 2, 3,4,6,7,8, 10, 11, 12, 14, 15,16; XXIII. 2,3, 4,7, 10, 11, 12; XXX. 
5 6,7,9,10,11. Sr. cad . 
Miroellaneot~a:-CounQ Diagrame, scsle 2 milem to 1 inch, printed in colonre, 
rhowing uniom, sanitary districts, boroughe, and civil parinbee; also the 
sheet lineqVviz. Cubridgeahire, k d i g a ~ h i r e ,  Montgomeryddre, and Oxf*h'c 
PrSas 38. d. 
(Z -104 4w) 

a i r t o r i d  Athm. Pooh. 
Hiatoriml Atlss of Modern Europe, from the Decline of the Bornon Empire; 
wmprimng aleo parto of the New World wnnmted aith Eoropeen Ilisbry. 
Edited by Reginald Lane Poole. n.a., PED., Fellow of Magdaleu College, and 
Lecturer in Diplometic, in the Univenity of Oxford. Part xxv. Oxford: the 
Clarendon Press; London, Edinburgh, Glasgow, and New York: Henry Frowde, 
H.A. ; Edinburgh : W. it A. K. Johnston. 1900. Prim 3s. Gd. Prewnfed by Ule 
Cllarendon Prenr. 
The present isme of this Athq Part rxr., containa the following mapa : No. 40, 
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Cfermany at  the Peace of W halii 1648, by the Ber. J. P. Whitney. Ma. ; Na 59. % the h n o h  Empire in 1810, b A. L. f i b e r ,  M.A. ; and No. 88, The United S b k  
of America after the treaty oT1783, by Hugh E. Egerton, Y.A. &ch n r p  im aajnrr 
panied by explanatory letterpiean. 

Po-. P ~ B a ~  
PortugsL Scale 1 : 100.000 or 1.6 ntd. mile to an inoh. Sheeta : 2, ~ W D ;  5, 
Chavw; 36, Qninta Levantads conntrnids e g r a d  pels D i i  Qenl dm 
trabalhk geodesicos e topogmphiaor, Poblicada em 1898,1899. 

MIA. 
Ada. Bardoe @itogmphiqw de 1'- Pub 

M e .  Scale 1 : 1,000,000 or 15.8 stat. milen to an inoh. Bheets: b g  Sermg. 
Pan. Monkden, Toheng-Te-Foo, Vladivoetok, Nankin, QnelpaW, BdoaL D&& 
heliogmvd et pnblid par le Service Wgraphique de I'Arm&, Puia Price 1-25jr. 
each ded. 
As r i l l  be Been by the title, these sheete inolnde tbcwe parte of Chinn, B e  mad 

Korea with regard to which a great deal of pol i t id  intereat is felt at the pnrent time. 
The map in very nicely drawn, sonudings are given along the amst, and d l  meuu d 
oommnnicrrtion are shown. 

Ohinr- Piddd 
Map of the Seighbnrhood of Swatow, from Pheng-Hai in the wnth-west to Chnu- 
An on the east. and Ynng-Ting in the north, with the worse of the Sorth Han to 
Ting-Chow and Went Han to Moi-lim. Scale 1 : 63,360 or 1 mile to 8x1 inch. By 
Bev. W. Riddel, r.D. London : McCorquodale, 1899. 12 sheeb. 
In thin ma the ooaatline in takein from the Admiralty oharb, and the ah id  inknd 

poaitim are fxed by plane+table or rsertant, the detail. being filled in with pri.m.tir 
compaea The names of district cities are given in Mandarin Chinew, with loal tmm 
underneath. Where names would be crowded, numbera have besn naed, beginning and 
ending in each Smile aquare, the poeition of which io eaoh degree ie marked by 
nnmbem at sides of the sheets, in order to find names by an index. A full esphatiao 
im given of the symbols uaed in the map. 

The map is a lithographic facsimile of the original dmwing by Dr. RiddeL 

AFBICA. 
k t h  Afrim. Jobtm 

Special Map to illustrate the Military Operations in Sonth Africq 1900. W. k -4; 
K. Johnston, Edinburgh & London. Pries la, &d. 

T& . Sodw Gbgmphiqua do l'Armw, P u k  
Carte topogra hi ue de la Tnniie. Scale 1 : 50,000 or 0.8 stat. mile to an inch 
sheet luiii., ker$er. D d ,  heliogrovd et publit5 par le 8ervioe Qeographiqm 
de l'Arm4 Parie.. Pries 1.50 fr. 

Wmt Afrior k D6p6ohe C o l d  
Oonvernement G d n h l  de la Cote Ocoidentale d'Afrique. Soale 1 : 4,000,000 or Q 
slat. milee to an inoh. " La I)e'p&che Coloniale," L u d i  12 Fdvrier 1903. P.rir 

AICIZBIW. 
Xorth-Wwt c.ndr B m p r - O . u r J ' r  m. 

Map of Parts of the Yukon Tembry and Xwkenrie District. W e  1 : 1,%7,SO 
or 20 stat miles to an inoh. Surreyor-Qened'a 088- Ottawa, 1899. P d  
by the Sur~eyor-G-l of Canada. 
Mr. W. Thibandean hm compiled thin map, under Mr. Ogilvie'n direation, f m  d 

the moot recent soarces of information, whiob are acknowledged in s note. The ob$ 
of tho mnp k to abow the m o m  of the Peel river and its tribntnrier I t  bu 
rinted for the me of the Snrvey OfBoe on1 , and knot  intended for public distriboth. 

&bere is no hill ahadin but the soppond line of wotemhed batween the ~ n ~ o n d  
Maokenzic. basins is laif down. 

AuBTBhLIh 
Watern Arutrrlk Cmw 

Topogrnphicsl Map of Menziw, North Cool rdie Gold Field. &ale 4 in&a to 
a mile. By W. D. Campbell. l'opogmPhinF8urveyor, 1899. h l o g i d  Sun:  
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PEON)BBAPHI. 
Cdn.dirn Boob Xountninr. Vieou. 

Five Piotnrqne Landsonpea in the Canadian Booky Mountains. By Walter D. 
Wiloos, Eeq , F.R.O.B. New York and London: Q. B. Putmm's &na, 1900. 
P d s d  by W. D. Wilocn, Eq.. F.R.ff.8. 
These are a very beautiful eet of photographa of mme of the mod pictnmpe 

soenery of the Canadian Rooky monntains. Tbe following h the list of theu titla:- 
(1) At the foot of the Rockies; (2) Moraine lake ; (3) Lake Aliie; (4) Mount 

hiniboine;  (5) Evening. 

Fifty-two Photogra ha of British and German New Qoinea, New Britain. and 
Solomon Inlands. gy Rev. Q. Brown, D.D. P~~ by Rev. G. B m r ,  D,D. 
Although the circnmstancea under which theee photogrnphs were taken by Dr. 

George Brown most at timee have made his task a diilicnlt one, he bas nevertheles; 
succeeded in pmdnoing remarkably good apeoimens. The selection of snbjeeta hu 
been oarefnlly made to illaatmte the mnery and natives, together with their duelling% 
implementd, eto. The titles are as fol1owm:- 

BrSlW Nmr ffuinca.+l) London Mhsionary Boaietp station. Port Momby: (2) 
View from mission houee, Port Moresby: (3) Street in Port Momby; (4) Street in 
Port Moresby; (5) Street, Elevara island, Port Morelby; (6) Elevara island, P d  
Moresby : (7) New Guinea stone olnba; (8) Women wmin from work; (9) Wool- 
girls a t  mirion station. Dobu: (10) T h m  sobmlboya. DO%U ; (11) Native ho- 
Dobn ; (12, 13) Part of oireulsr village. Ferjzuimn island; (14) Tomen and gub. 
Dobn; (15) Women, Normanby island; (16) Women cooking, Normanby idand: (17) 
Qronp of nstiver, Normanby island ; (18) Nativee, Normanby island. 

CfmMn New ffuinm.-(IS) Group of natives ; (20) Women and ohildren ; (21, Z! 
Women; (23-26) Natives ; (27) Men in the not of shooting. 
New Britain.--(28) Nntire village ; (29, SO) Native danoea; (31) Fijian dam.  
60Zomon In&ndr.-(32) Natives, Shortland group; (33) Tambn hona, Shortlnnd 
up (34) Howe and natives, Rnbiana, New Georgia: (55) Canoe, Rubians, Sew g" .: 

eorgla; (36) Canoe and wooden flgnre, Rubiank New Qeorgia; (37) Sacred imap 
in bnah, Rnbiana, New Oeorgia : (38,39) Figure showinn distension of lobe of the a r .  
Rubiana. New Georgia: (40) Qemn. ohief of Bnbiana, New Georgia; (41) Man md 
women, Bnbiana New Georgia ; (42) Bnrinl-plaoe. Rnbiins, showing miniature how 
in which the skull of dead relatives is placed; (43,44) Nstivea of ShnrLl.nds p a p :  
(45) Village. Aola; (46, 47) Village scene. Marao, Quadalcanar: (48) k h  -e, 
Florida; (49) Two natives, Mama: (50) Three men and boy, Maran; (51) Won- 
and children, Mnran; (52) Head hunter'e canoe, Mnrao. 

Vanoaover Idand. Viatoria Book and BL.tiaoap Co. 
Photographic View Album of Picture ne Victoria. Vanoouver Island. Publiebed 
by Victoria Book (t Btationery Co., ?iotoria, B.C. Pnwnted by Lied. Trirlon 
DnnnreuUbr, R.N. 
The titles are given below :- 
(I) Looking from the new Government building*, James b3y. Viotoria ; (2) Ju~ss 

bay, from oathedral ; (3) James ba looking west fhm o~thedral ; ( 4  5) P e r k n t  
baildig* Victoria: (6) F C t  side. krliement buildingo: (7) Oovernment street: (8)  
Poet Offtoe; (9) St. Anne's convent: (LO. 11) Beaoon hill pnrk: (12) Mount B.ter. 
from Viotoria ; (13) Eaqnimalt oharoh and royal roads: (14) EM. s h i p  in Eq-1 
hubour; (15) Outer harbour; (16) Olympio range. from Viobria: (17) The OagP, 
Viotoria Arm ; (18) Naval canteen grounds, Euqni~nalt ; (19) St. Andrew's Pmnbyterh 
chamh, Metropolitan Methodist church. Roman Catholic oharch; (20) Salmon rpn 
near Yale ; 30,000 Freaer river ralmon ; (21) A catoh of bont before bredsfart; S p b  
fall4 Alberni district, V.I. ; (22) Sporting views in the neigbbowhood of Viotoria 

IPS.-It would greatly add to the value of the o o ~ o n  of Photo- 
graphs whioh hue been eetablbhed in the Xap Boom, if dl the m r n  
of the Boaim who have tagem photographs during their trrveb, would 
lorward copies of them to the Xap CPretor, by whom they will be 
aohowledged. Should the donor have pPrcrhssed the p-phq 1 
will be umful fir mfbmnoe if the nune of the photugmphar rad hfr 
addran are given 
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A JOURNEY TO THE SUMMIT OF MOUNT KENYA, BRITISH 
EAST AFRICA.' 

IN East Africa etand two snow-oapped mountaina, extinct voleanio oonw, 
whoeenamee have been known for fifty yeare-Kilimanjam and Kenya. 
They are about 200 milee apart, due north and aouth of one another, the 
equator orosaing Kenya, the more northern of the two. I t  was the 
miseionary Rebmann of Mombsa who, in 1848, first reported the existenoe 
of Kilimanjaro. In  the following year his oolleague, Krapf, eaw Kenya 
from Kitui, a epot 90 miles mth-east of the peak. Sinm that time 
Kilimanjaro is mid to have been visited by more than a hundred 
Europeane, and both the British and the German Governments have now 
eetabliehed etatione in ite immediate proximity. Ita summit was oon- 
quered in 1889 by Dr. Hans Meyer. Kenya, on the other hand, being 
further inland, and for other reasone less aooeemble, hea been more rarely 
visited. It wae men, for the eecond time only, in 1883 by Joseph 
Thomaon, when heoroesed the plateau of Laikipia, out of whioh rise the 
north-western elopee of the mountain. In 1887 Count Teleki penetrated 
the foreet girdle of Kenya, and snoceeded in reaching an elevation of 
nearly 14,000 feet. Six yearn later Dr. Gregory attained to a height 
probably about 2000 feet greater. Both of these attempte were on the 
south-weetern quadrant of the mountain. Captain Dundse had 
previouely failed to emerge from the foreats of the aouthern slope, but 
Dr. Kolb a t  a later time reached the open "alp " above the eastern forost. 
It appeared, therefore, that when the Uganda railway had reduoed the 
dietanoe from the ooaet to Kenya by two-thirde, i t  ehould be poeeible, 

- - -- - . - - - 
B d . s t  the Royal Qeographioal Society, January 22, 1900. Yap, p. 564. 
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with no greet expenditure of time, to convey a well-equipped expedition 
in a state of European health to the foot of the mountain, end th& such 
a n  expedition would have a reaeonable chance of oompleting the 
revelation of ita alpine eeoreta. 

Rail-head having arrived at  the requisite point in the summer of 
leet year, our party, oonsieting of six Europeans, left Mareeillee on 
June 10. My aolleagues were Mr. C. B. Hsneburg, who u h d  with 
me the expense of the expedition; fi. E. H. [laundere, a wl.lector; 
Mr. C. F. Cambarn, a taxidermist; &bar Oilier, an Alpine guide from 
Courmeyeur; and Joaeph Broaherel, a porter from the errme villege. 
We were aided by a grant from thie Society. Mr. Hamburg was good 
enough to act, not merely ae photographer, but also as oamp-mauter, 
t h w  leaving me free for obeervetion and eurvey. The most important 
item in oar equipment wee a aerie6 of forty boxes, tin-lined, each 
weighing 25 lb., and containing a day's oomplete ratio- for six 
white men. Two of these boxes were a man'e load, and we &ed 
them to the mountain, where food oould not be obtained. They aerved 
our purpoee admirably, and in a year of unusual drought were the haia 
of our suoceea. By any other method of peoking, theft d wade would 
have compelled retreat long before our work WM aooompliehed. 

We reaohed 7aneibar on June 28, and, warned by a telegram from 
M o m k  informing ue that other oeravans were about to eet oat for 
the interior, and thet portere were in anueual demand, we asked for and 
obtained the kind permieeion of &nerd  Matthewe, the Sultan's firat 
minieter, to recruit Swahilie in Zenzibar. On July 4 we landed at 
Mombeea, where famine-striaken Wanyika were engaged on relief works, 
and emall-pox wee prevalent. We therefore arranged with Major 
&attar, to whom our thanke aredue, that the fifty-nine Zanzibaris, who 
amved on the 6th, ahould maroh to the fort and be isolated for the 
night. On the following morning they ;were p l d  in the train 9nd 
sent to rail-head, then a t  Nairobi, a three days' journey from Moubaaa 
Mr. Hausburg took charge of them, and with him there went the other 
four Europeans, while I remained at  M o m h a  until the 12th. oompleting 
our arrangementa. The advanced party were delayed by a railway 
mident, and Hausburg had to undertake the tranehipment of all our 
goode at midnight. During my etay at  Mombase, I enjoyed the very 
kind hospitality of the chief engineer of the Uganda railwey and Mm 
Whitehouse. 

At Nairobi we cemped alongeide Mr. S. L. Hinde, the oolleotor of 
Maaailand. There we recruited l o d  porters, with the invaluable help 
of Mr. F. G. Hall, the well-known dietriot officer et  Fort Smith. We Jeo 
learned something of the ways of the aountry and of ita game, and 
spent pleasant days in the oompany of the railway end Protectorate 
officials. With the aid of Captain Bearcroft of H.M.S. Philael, of 
the Eastern Telegraph Company and Mr. Anderson, their manager at 
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Zanzibar, and of the Uganda railway and Mr. Stallibraee, the d i r e o h  of 
telegraphs, I endeavoured to fix telegraphically the longitude of N h b i  
aa a base for our work. Most unfortunately, the sky was overclaet on 
two m d v e  dsya eelwted for the operation ; then the spread of amall- 
pox mmpelled ne to deer p d p i t a t e l y  from Nairobi under k t  of 
quarantine. On my return from Kenya, the P h k l  had gone to 
Delagoa bay to take part in the Boer war. 

We parted from Mr. and ?dm. Hinde at  Nairobi, but we owe so 
mnoh to their kind help, that they muat be counted aa membare of the 
expedition in oharge of the base. 

The laet detaohment of the caravan left the railway on July 26, and 

marched to our firet camp on the Nairobi river, 0 milee from the station. 
There we couoentrmted, and after a day's delay oommenoed our journey 
to Kemya in the morning mist of the 28th. A11 told we were 170 
atrong--eix Enropeens, eixty-aix Swahilia, two tall Manai guides, and 
the remainder naked Wakikuyu. For four daye we oroseed the Kapoti 
plains, steering by Donyo Sabuk, the "great mountain" of the Mami. 
The pleins are traeleas and oarpeted with sweet gram, which a t  thia 
m n  waa burned brown and crumbled under the foot. I n  addition to 
the Nairobi, we crossed three considerable streams-the Rniru, the 
Darnku, and the Thik+whoee waters, thigh-deep, are d m  from the 
slopes of Kikuyu away to the north-weet. Their winding v d e y s  are 
trenohed into the plateau, and along the bottoms a continuous belt of 

2 H 2 
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tree and bneh overarohee the river-ohannel. There wee evidenoe of 
lione a t  the river-benke, but game wee not very abundant in thii put 
of the plain, although we had eeen herde of 1500 zebra, wildebeeste, 
d hartebeeste a t  a distance of 20 or 30 milee to aonthward beyond the 
Nairobi station. Bhinmma were the moat striking tenants of the 
weete. On two oooreione, when We went more then nenally near to them, 
they oharged into the oaravan, fortunately without aerions effect. 

At one point the Nairobi river, flowing flu& with the plain and 
enoumbered with tall mopheaded papyrus, euddenly plangee into e 

gorge with twin falla divided by an inlet. The gorge head, moiat with 
epray, is ohoked with tropiod vegetation, inolnding palme, whioh we 
had not eeen einoe we left Voi, only 100 milee from the ooaet. 

On the banks of the Athi, here oalled the Begazi, and at  the foot of 
Donyo Sabuk, we fell in with Mbuthia, a wizened Kiknyn ohief, with 
avarioe and ounning written in every line of hie faoe, who wee return- 
ing to hie village from a visit to Mr. Aineworth a t  Idaohakoe. He 
brought two oows, the one a gift to him from Mr. Aineworth, the other 
for me to preeent on the Sub-Conrmiesioner'e behalf to the prinoipal 
mzee or elder of Meranga. Ae long ee he wee with us i t  wee Mbnthis's 
proud function, like a Hebrew king, to make pretence of driving theae 
oom. If they etrayed, hie attendants turned them again to walk in 
front of him. 

On July 31 we made a maroh of 15 miles from the Athi to Mulnks, 
Mbuthia'e village. Our way lay over the plain and acroas the Thika 
river into a country eet thinly with soraggy trees, like a great apple 
orohard with dr0ugh.t-burned grass. Thie ie the march-land betweea 
the g r w y  plain of the Mesai and the oultivated hilln and valleys of 
the Wakiknyn. Gradually the grase beoame longer and greener, until 
a t  laet it was shoulder-high and eeed-topped. Then we oame suddenly 
to the brink of the deep valley of the Thuge brook, along whioh, in 
the bottom, wound a etrip of irrigated oornland. On the oppoeite side, 
in a glade of the bueh whioh ran up the slope, we pitched- our camp in 
oloee neighbourhood to Muluka. 

Here our troublee began, for our Kiknyn headmen came to us with 
etrong expreeeions of dietrwt ee to the intentions of their mntryman, 
Mbnthia. I t  took some diplomaoy to seoure p e w ,  and that evening we 
for the firat time put a boma or fenoe round the oamp, and the white men 
took turn in keeping guard. Next day we made a etate entry into 
Muluka, photographed Mbnthia and hie wivee, and ahifted oamp aonm 
the ridge on whioh the village is pieced, into the next valley-that of the 
Ilula brook. I t  wae in thia district that Mr. Haelam, one of the Proteo- 
torate officere, had been murdered a ehort time before, and here 8 

neighbonr of Mbnthia'e, Mudiu of Heturnbe, a man of einplarly deoeitfd 
and repellent oountenanoe, intrigued with the Wakiknyn of our carevan, 
trying to make them deeert ne, in the hope, no doubt, of looting what 
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we could not carry without their aid. In  the evening, by iirelight, our 
Kikuyu headmen endeavoured to counterect hie and eimilar influenoes 
by orations, whose remnnding periode and eloquent vowel sounde were 
eeduotive even to thoee of us who oould not u n d e m d  a word that was 
epoken. Ae the peroration wao reeohed the orator put queetione to the 
omwd, who replied unanimoaely, with an effeot whioh rasembled the 
repid woital of the Chnmh Litany, punctuated by the loud grunting 

IN THE KMTA FOBYBT. 

reapanees of the mugregetion. Them Kikuyu headmen behaved well on 
the whole, and were loyal to us in spite of coneiderable temptations. 
Next morning, however, the whole body of Kikuyu portere attempted to 
desert, and were only checked by a display of firearme. 

From this until A u p t  6 we straok northward and eastwed 
through a difEoult oountry with euwseive ridgee at right anglee to 
our path, and deep-cut valleye between them. Rich banana shambaa 
crowned the summite; irrigated atrips of maize wound along the 
valleys. From a eingle prominent point in one of them valleys I 
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oo~nted fourteen separate villages. The soil wee of a brilliant red; 
the grees wee green, and the wild-flowers of an English aepeot; the 
well-trodden paths were often sunk like Devonshire lanes, and when 
the morning dew wee on the weeds, and the bananas for a moment out 
of eight, the whole scene appeared familiar and far from equatorial. 

There seeme to be no superior government among the Wakikup, 
and our fortunes varied with the character and temper of eaoh l d  
ohief or elder. At one camp, on the Ieeragua brook, the whole country- 
d e  wee afraid of us, and through fear ww hostile. At night large 
fir- lit up the hilltops around ns, the centres, no doubt, of shauri and 
medioine-making. A woman, probably a epy, tried to gain entry to 
the boma, and our old Maaai, Ndani, got hold of her by the wrht 
aoroee the fenoe and wee about to m u  her through with hie eword, but 
Haneburg saved her, and she got away. I n  the morning we found that 
the guide8 had deserted, and that no natives were visible exoept a 
group of spearmen high up on one of the remoter paths. We eent out 
an armed party with our Kikuyu headmen, who, after long parley at a 
W o e  gradually reduced, finally brought in two ohiefs trembling 
like aspens. With them we net out, and by muoh ehouting they 
indnoed others to join ns. None the less, an arrow fell a t  my feet whm 
we were traversing a thioket that day. 

In eharp oontraat to this was our treatment by Wanganga, an elder 
whoee village was perched on the higheet and steepest ridge whioh we 
hed to traverse. After having rather nervously climbed some 500 feet 
under the eyes of spearmen pemhed on the rooks above ue, we were wr- 
priced by e warm handshake from a tall dignified savage, mpported by 
hie son and by oolleagues, and eurrounded by the ladiee of his h m ,  
who preeented to us a "chit," or letter, which he had obtained from 
Ittr. Lane when on o visit to Kitui, and with i t  the h e s t  sheep whioh 
we reoeived ee a preaent during the whole of our journey. We were 
atill more surprised to find that some men, whom our Swahilia and Mimi 
would have disarmed and plundered as suspects but for a fortunate 
interferenoe on our part, had been guides sent out by Wanganga to bring 
ns eefely across hie country. I was much impreseed about this time 
by the signifioanoe of an inquiry from a chief ee to whether I was a 
good or e bad white man. 

On August 6 we marohed out of the hill country of Kikuya-whioh 
is a trenohed and denuded lava plateau-over the brow of the gn&h 
hill &dundu, with an extensive view upon plaine to eastward, and 1 

then through the gap between the gneissio hills, Kamati and Kambijo, 
aoroee the Sagana, to the plain whioh is the beginning of Meranga. Here 
we pitohed camp and stayed for three dajs. In  the last two mamher 
we had again had to deal with rivere rather than brooks, and of th- 
the Maragua, t h e  Kaiahue, and the Mathioya are worthy of mention. 

Meranga is a country about 30 miles acmes, extending from the 
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Sagana northward to the edge of the Kenya foreeta. It haa very definite 
limits. We entered it when we croesed the Sagana; we left i t  when . 
we oroesed the Ragati. It is part of Kikayu, and yet very distinct 
from the remainder of that land. I t  appear8 to be ruled by a eyetern 
of informal meetinge, or ehaurie, of elders, who eit on little etoola in a 
greet ring. Such a ahauri wee held within eight of our oamp on the 
day of our arrival, summoned, no doubt, by Msgonie, the elder of the 
neighbouring village, with whom we had made friende. Through our 
gleeeeo we watohed one orator after another addreee the assembly, and 
daylight wee failing before the interpreter came to announce that the 

TEE CLOUD8 ON LAIlCIPIA PLATEAU, WITH NANDAHUA AND SATTUlA ON TBB WEBTERN 
HOBlPOM, M IIM ?BOY TBL UPPXB LIJIXT OI K)R= (ABOUT 10,800 FEET) 0U 
TI(L BH0ULD.B OF M O W  KENYA. 

rich men of Merangq" ee he put it, had oome to vinit n a  The sheari 
had, in faot, adjourned to our oamp, and when the ring had been 
reertsbliehed, and when Hamburg and I had joined it, and Magonie had 
made epeeohee, we were informed that the Wameranga were our friends, 
and would do all they could for ue. Then the fifty Wazee mee, and, 
ehaking hands with us, fled away each to hia own village, or, in the 
aaae of the more remote, to etay the night with Magonie. Even a t  thie 
first interview, however, we heard that the Wamerangs were a t  enmity 
with the Kihyu peoples, through whose territoriee, beyond Merange, 
we ahonld hare to appmaoh the weetern foot of Kenya, end that oon- 
eequently there were limite to their power of helping us. Accidentally 
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I learned, what I afterwerds abundantly verified, that Menmga hes an 
alternative name, Ilyaini. There ia some legend about a great chief, 
who waa the father or founder of the country, and had two nemes, 
Meranga and Ilyaini. 

Along the north bank of the Sagana is a most elaborate system of 
pita intended to trap hippopotamus, which tue still plentiful in the 
river, and invade the native shambaa by night, doing much damage, 
Them pita are large and extend eo far that together they oonstitute 
a oonsiderable work of engineering. We found frequent hippopobmns 
skulls in their neighbourhood, each the m r d  of a feeet, for all the 
bones except the skull had been removed, and the teeth had gone from 
that. To supply our men with meat, Hausburg shot two hippopotamue 
in a pool 3 milea above our oamp, into whioh the Sagana and Ragati 
rivere fall over edgea of the lava sheeta which here underlie the plain. 
But he won greatest renown by killing a hawk on the wing, a feat not 
usually attempted by the native bowmen. I tried in vain to obtain 
astronomical sighta. For many days the weather here and a t  previous 
camps followed a constant r6gime. I t  did not rain, but the sky waa 
always overoaat, exoept for a gleam of sunshine shortly before evening. 
Aa might be expected under such conditions, the temperature waa very 
equable. 

We left Magonie's on August 10, our guides being three wseee- 
Kamanga, Kerrerri, and Megonie. Kamanga was an important elder 
verging on old age, a pleasent man, but of no strength of character. 
Magonie was a pushing, boisterous individual, friendly enough, but 
rather oppressive. We were told that he waa a notorious drunkard. 
Kerrerri was a young man of somewhat Japanese counteqance, very 
pleasant and intelligent, but of slippery charaoter. I learned a great 
deal from him, but found i t  necesdary to verify everything by the arose- 
examination of more stupid persons. A young friend of his who joined 
11s later was the handsomest man I saw in Afrioe, and i t  atruok me 
frequently that the better-bred Wakikuyu, with their oompt ive ly  
thin lips, copper skin, well-bridged nosea, and alightly oblique eyes, 
were a far more intelligent people than the average negro, more intelli- 
gent also than the negroid rank and file of their own people. I n  aoma 
reepeots resembling the Maaai, they differ markedly from them in 
character, for the Wakikuyu are mercurial, and the Ittaaai are w a e d  
and silent. Yet the Wakikuyu have nothing of the ohildish and 
fatalistio temperament of the Swahili. They are reeponaible free men, 
not emancipated slaves. 

For 7 milea from Magonie'e our way waa over the plain thmgh  
fields of maize and maize stubble, and paat banana grovea. For the 
firet time since we left the mango treea of the coaat, we aaw really fine 
spreading tree8 of the general appearance of walnut-twee, with large 
dark foliage-the remainder, no doubt, of the forest which aeeme to 
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have olothed the greater part of the Kikuyu oountry at no distant data. 
The hedges between the fields were moetly of wild tomato, and bore 
both fruit and flowern. Beans. aweet potatoea, yams, and gourds were 
abundant. Narrow paths of gresay red mil travereed the country in 
all diwctione, c m i n g  the streams by bridges formed of felled trees, 
the trunk8 of whioh are cleft down the oentre, the flat mrfaoe being 
upturned. The paths were usually fenoed in, and wild flowers grew 
along their edgee. We eaw evidenoe of the am of manure. 

Towarde the end of this march we entered a hill oountry, but the 
cultivation beoarne if anything more extensive and more mntinuous, and 

the  orope more luxuriant, for we had now wme to that part of Kikuyu in 
whiah it appearn to rainalmoet daily. From Auguat 7 to the 15th, it rained 
every day from midnight, or earlier, until noon or later. We $ravelled 
under the moet deprmmng oonditions, drenohed to the skin from the 
moment that we mae, making short m d e s  over slippery path,  and 
pitohing our camp on wet ground. Yet the sapeot of the oountry wee 
aomething never to be forgotten. Here, in the heart of Africa, in a 
region previously approached by half a dozen white men at moet, we 
traversed equare milee of etanding maize, neatly divided by slight 
furrows into rectangular half-aore plote, each, we were told, valued for 
sale at the price of a goat, and we had to pitch camp in a marketplaoe 
strewn with mrn-cob, or to march for several miles to the next vacant 



spaoe. As we approached the end of Meranga, however, a eingular 
ohange took place in the aspect of the people. At Magonie'e, on the 
Sagana, they had worn cloth, and, friendship onoe eetablished, had mule 
freely into our camp, maintaining a day-long mtwket outaide it. Here, 
as we approaohed the borders of Wangombe and of the dreaded Watnmu- 
tumu, even the chiefs wore skins, and for hours we marched over a land 
heavy with orope, and yet saw neither man nor woman. Again and 
again Kerrerri naked me to prevent our Swahilh from shouting md 
singing, in order that the inhabitante might not be frightened, and that 
he might have an opportunity of establishing relations with them. 

Through Meranga we followed the valley of the Ilegati, an im- 1 
portant tributary of the Sagana not marked on the map,  whioh deaaends 
due southwards from Kenya. On Auglust 12 and 13 we crossed ita 1 
upper basin, where a number of streams from the Kenya foreate con- 
verge to form the Ragati proper. Here the higher grounds rise above 
the cultivation and have the aspect of a rough English ookmon, of the 
kind that would here be overgrown with gorse and bracken. Both the 1 

uplands and the etream-edgee were brilliant with flowers; indeed, 
the whole of the upper part of Meranga is a paradim of wild-flowers. 

On August 13 we crossed the Ragati and entered the little muntry 
of Kaleti, ruled by the chief Wangombe, a terror to the whole neighborn 
hood. We were told that a t  the time of our visit he held prieoner the 
son of our Maaai, Ndani, and the brother of our Meranga, Kerrerri. In 
the early morning of the 14th, before we had aa yet met the chief, 
Magonie and Kerrerri fled from us rather then encounter him. We had 
no alternative but to advenoe into hie oountry without a guide. We rmde 
straight for hie village, with the effect that he came out to meet us. 
After a long and irritating interview, he at  last abandoned his effort to 
induce lus to oamp alongside of him, and undertook to guide ns to the 
Sagana and to supply ue with food, but he would have nothing to do 
with our friends the Wameranga. 

We now marohed for two days through a fowet containing many 
elephente, whoee paths we followed. The flowers were here rarer, but 
of the same speciee as in the cultivated country. The most singular 
point, however, was the almost complete absence of winged ineecte, at 
any rate in the day-time. Song birds, on the other hand, were abun- 
dant. The lofty trees were hung with beard-mom. Here and there 
we traversed green glades, from which conical hills, clothed with fbmt, 
oould be seen to riee from among the tree8 in our neighbonrhood. 
Niana and Kehari, the most prominent of these hills, became important 
landmark0 at a later stage of our journey. 

The rain now oeesed, though i t  obviously persisted in the country 
'that we had travereed. Ahead, to northward, was a greet arch of blue 
sky, a clearing which had been seen at times, low on the horizon, 
from so distant a point as Magonie'a. The relation of rain, wind, and 
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land-relief WM, in faot, strikingly illustrated by our experienoee. 
The mth-eaet monsoon wae blowing strongly without depoeiting 
rain on the plains of the Athi and Sagana, whom elevation is about 
5000 feet. When it strnok the elope of Kikuya, whioh rims gradually 
fiom 6000 feet to abmt 7000 feet, it drenohed the whole oountry aide. 
The high plaine of Laikipie, whioh mnnount the dope a t  an elevation 
of about 7000 feet, were dry. So mdden is the ohange from Kikuyu to 
Lsikipia, that in the oourse of a single mamh of about 9 milee we left a 

dripping forest and came to a land whioh wee the scene during the next 
few  week^, not merely of prairie fires, but a h  of foreet fire& Yet in 
the preaenoe of these fires we oodd see the heavy bank of oloude olose 
a t  hand, driving up over the brink of the plateau and melting into 
thin air. 

It waa an the afternoon of August 15 that we emerged from the 
forest of Eikuyu, and morning the Sagana again, here flowing to m t h -  
westward ae a brawling mountain stwarn, we pitohed the oamp whioh 
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was to be the base of our operations on Kenya. The mte was a high 
one, and gave 8 wide view over the brown steppe of Laihipia to the 13%- 
tant curnee of the Aberdare range. That evening the mtting enn lit 
up the peak and enowe of Kenya, which rose abruptly above the forest 
curtain of the mountain, at  whose edge, splayed out for some distauw 
on to the plain, we had now arrived. 

Our h t  attention wee to commissariat. Wangombe had promieed 
ne food for our portere, and he now refnsed to deliver it. We had no 
alternative but to detain him until he made his word good. We had a 
store of grain, accumulated during our peseage through Yerenga, hat 
&hat was eaeential for the porters who were to be sent on to the mountain. 
In  two days, as a oonaequenoe of our action, a caravan arrived, botb of 
men and women, bringing a oonsiderable supply, for which we paid 
liberally in cloth. We then paid off a portion of our Wakihyn and 
sent them home. At the Bame time Wagombe left ua, promising further 
supplies. 

Next day, August 18, two parties left the carup--the one, under 
Sulimani, our Swahili headman, returned to Wangombe's to buy more 
food; the other waa the mountain party in my own oherge. Heusburg 
stayed in camp until the return of Sulimani, and wae then to join ma 
Of the porters going to the mountain, twelve were equipped to remain 
there for eome time, old Metropolitan polioe ooats, boots, and eutm 
blankets being served out to them. 

On the evening of the 18th my party made a short march to a point 
a t  the forest edge, close to that by which Gregory entered it. Next 
day we commenced what we expected to be a tedioua paasage of 
perhaps three daya Char and Joseph, woodmen aa well aa icemen, led 
the way with axes, and two askaria followed with machetea Thae we 
cut what the guidee ohristened "la grande route du Mont Kenya" 
Onr work was eaeed by availing ourselves of elephant-pa* and by 
keeping steadily to the ridge, thus a~oiding the tangle by the etreeme. 
There waa hoar-fmt on the ground as we paesed through the portal 
of the firat trees in the early morning. Within, tall straight branohlw 
conifers supported a dark roof of foliage with frequent gaps to the aky. 
The undergrowth was at  first of laurel-like shrub and of tall stinging- 
nettles, and here green parrota flew screeahing in flooks jaet above the 
treetops. Presently tufts of bamboo appeared, and then bamboo onsbd 
all growth but the conifere, the ground-weeds, and the rope and string-like 
creepers. Hour after hour we forged onward, and after a time upwud 
a h ,  until with unexpected progress we grew ambitious of making the 
paseage of the forest-zone in 8 single day. And thia we aooompliehed, 
with one hour to spare before the inexorable t r o p i d  nightfall. We 
camped in a glade, part of the glade-maze which rune along the upper 
edge of the forest, and above us, comparatively close, wee the greea 
treeless shoulder of the monntain, hiding the central peak. 
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The next day we moonnoitred upward with a view to finding a eite 
for the standing oamp, whiah waa to be the halfway shelter between 
the baee of the mountain and the foot of the oentral peak, and in the  
afternoon we moved the tenta to the spot eeleoted. I t  waa at  am 
elevation of about 10,300 feet, and oommanded a view over the forest 
slopee, aamas the Laikipian steppea, to Sattima and Nandarna, the twin. 
heighta of the Aberdare range. The phenomena of wind and oloud 
were of unaeeaing interest M watched from this poeition. A t  the aamp 
itself even the lighteat wind wae rare, yet the drift of the smoke from 
the fi& below showed the constant strength of the monmn on the  

KENYA PEAK AXD TH1 'l%LICI[I VALLEY. ?IWX TFUE B O W - W E 8 T .  

plain which we bad left. A vaat stratum of cloud hung day and night 
over the rainy slope by which we had aecended to the plain, and this 
we came to call the a oloud roof of Kikuyu." On one occasion I looked 
over ita upper surface, acrose 80 milee of white woolly cloud, to the 
p k e  of Donyo Lamnyu emerging like an island from a sea. Espeaially 
in the early morning, a tongue of oloud extended from the Kikuyu roof 
along the eastern foot of Sattima, thus masking from us the weetern 
half of Laikipia. At sunrise the eummita of Nandarna and Sattima 
etood out cold and hard against the weetern sky, but aa the morning 
advanoed aloude capped the heighta-clouds, however, of quite inde- 
pendent origin from the Kikuyu roof below, or its Laikipian tongue. 

On August 21, Char, Joseph, and I went up to what proved to 
be Gregory's Hbhnel valley, and here for the first time we saw the 
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extraordinary vegetation of the alpine zone of the mountain. The un- 
broken side of the valley, crowned with owl-haunted orage, haa a nuid 
peaty eoil, in which are eet yard-broad hemiepherid t u b  of wiry gram, 
each tuft heving a moiet rotten centre. Well beeten ratpathe d f y  in 
all direotiona between the tufts, while every here and there are groups 
of c a d d i k e  giant lobelia, of whioh nome eend up tall apikes bearing 
the flowers. In general appearanoe very like the lobelicr, except M 

re@ the flower, b a speoiee of giant groundsel with silvery lesvea; 
but the greateet curiosity of all ie the tree groundsel, with a thick I 

dark trunk 8 or 10 feet high, aurmonntad by a oaotas-like hed of 
green leavea, beneath whioh b pendant a mam of deed leavee, dry rs 
tinder towerda their tipe, but moiet and rotten near the trunk. Ooa- 
sionally a tall spike, severel feet in height, bearing yellow groundsel 
flowre and fluffy d e ,  etsnds ereot above the leaf-heed, or broken and 
leaning gauntly to one side. In other apots are yellow oomposites, 
nomething like dandelions, but with bloaeoma seseile on the ground, 
and bnehy everlasting flowere. Beautiful sunbirds with lark-like mng 
fly from lobelia to lobelia 

Thet evening, aa we were on the point of returning to the oemp, r 
lighted metah was dropped, for i t  never omrred  ,to ns thet where the 
ground waa boggy to the tread any epeoial precaution waa n& 
against fire. But the fire spread behind ue with alarming rapidity, 
feeding on the surface of the grass tnfte end the dry enda of the deul 
groundeel leavea Next morning, when we eet out with eight porters to 
oarry etorea up to form a depbt, a great column of smoke row in front 
of ue, and above it was white cloud drifting away to north-weeti, rs 
though the voloano were once more in activity. Fortunately the men 
had boota with them, and, beating an entry through the hieeing lime of 
red Lamee, whioh broke into a roar ae they grasped a tree g r o u n b l  or 
shrub heeth, we raoed for 50 yarde through the sarid amoke. It waa fully 
e quarter of a mile before we could aee and breathe freely egain, and 
then we were in a new land. The mountain-side waa black, oovered 
with velvety mounda whioh had onoe been grase tufta, but net with 
thousands of gleaming pointis-the silvery groundsele, whioh had been 
protected by the moisture cupped in their broad leaves. Preeently we 
realized that we were within a vest oirole of fire, end that the whole of 
the colleoting-ground oonvenient to our middle a m p  wee endangered. 
We determined to preeerve the upper Hohnel valley, and fought the 
fire for two houm, at  laet with sucoeea, though a long watoh waa #till 
neceesery to oheok the flamee which every now and again broke from 
the border of the emouldering area. The sun went down thet eveuing 
amid emoke-banka of mauve and orange, the orb i b l f  ohanging ~ 
from blood-red to a glorious ruddy gold, while above were roeeate .nd 
pale green clouds. The after-glow waa of copper. 88 night settled 
down the ruddy glare rose high over the edgee of the deep black &y. 1 
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and the silver gronndeele gleamed weirdly in the diffueed light ; but in 
rear-to eaetward-wae the oold dark valley heed, the reward of our 
etrnggle in the afternoon. 

The next morning we went up to the ool above ns and looked 
ocmea the Teleki valley-in and from whioh Teleki end Gregory d e d  
their higheat points-n to the rooke and glacier6 of the central p d .  
We ohom, from a dietanoe, the position of our topmoet oemp, a mile 
from the foot of the ice, and then returned to our tents by the runhing 
Hiibnel stream, to reoeive a further relay of etorm and to prepare for 
the final advenoe on the following day. But that afternoon a mefmge 
came up from Haueburg, who had jrlst arrived at the middle oamp, to 

XhxYA PEAK AND THE TYNDALL @LACIER. 

the  effeot that two of our Swahili8 had been murdered, and that the 
beee camp wae nearly devoid of euppliea. I immediately left the two 
guide8 where they were, and joined Haueburg at eunset. 

It appeared that the food csravan eent out on the lath, in oharge of 
Snlimani, had duly amved at Wangombe'e, and that the portem had 
bought food for themeelvee, and ale0 a emall quantity to be added to 
our etore. Wangombe then eaid that he oould not get muoh more in 
his village, and naked that men ehould be eent with him to make 
pnroheaes in another village. Thia Sulimani refumd to arrange, but 
Sudullah, an energetio and favourita aekari, ineieted on going, and five 
others volunteered to go with him. Wangombe and many of hia men 
acoompanied them. While paeeing through a banana ehamba, our 
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party waa attsoked with arrows and spears by a force in ambush, I d ,  1 
apparently, by Wangombe'e brother. A fight ensued, in which two 
men fell on our side, and, i t  waa reported, five on that of the enemy. ~ 
The remainder of our men got baok to amp ,  bringing with them the 
weapons of their slain adverssriee, but Sudullah wae unfortunately one 
of the killed. Wangombe came to Sulimani that evening, asking him , 
to stay where he wee, aa he wished for a shauri in the morning; but 
Sulimani struck camp a t  midnight, and returned to Hausburg on the 
morning of the 21et. On the 22nd Hausburg despatched Sulimani with 
thirty-five men, including the two h i  guides, to buy food at the 
Government station on Lake Naiveeha, and leaving the baee camp, now 
protected by a good boma, in charge of Ali, the interpreter, himself 
came up the mountain to o o m l t  with me. 

On August 24 Hausburg and I went down again to the base, taking 
Saundere with us and all the food that could be spared. After going 
arefully through our etook, we determined to divide everything eetable 
between the men who still remained at  the camp, and to despatch them 
in 8nLimani's track towards Naiveeha. They refused to stir without a 
white man to lead them, and we had reluctantly to give the charge to 
our colleotor, Mr. Saundere. The Masai guidee had gone with the 
previous party, and Saundere had to undertake the crossing of an 
untraversed country with no better guide than a pooket-compass and 
an envelope bearing approximate directions. On the evening of t h e  
25th, having accompanied the caravan a short distanoe on the way, 
Haneburg and I turned aeide to shelter for the night under the lee of 
a valley brink, with feelings of no little anxiety for the fate both of 
Sulimani and Saundere. The garrison on the mountain had food for 
about three weeka. 

The next day we returned through the foreet to the middle camp, 
and, while Heusburg helped Camburn to oollect thire end in the 
Hohnel valley, I rejoined CBsar and Joseph in the Teleki valley, where 
they had established our top camp and built a stone hut. Thence, in 
the early morning of the 30th. we set out on our h t  attempt to olimb 1 
the peak. 

The oentral peak of Kenya ia a pyramid of highly crystalline rod, 1 
cleft at  the summit into two points, standing north-west and south-eret I 
of one another, the north-western being some 30 or 40 feet higher titan 
the other, and the two perhaps 1000 feet higher than any other point 
on the mountain. The Masai have a legend that they had their ori& 
on Kenya, and I propose that the twin points should be named after the 
great Maeai ohief, Batian, and Nelion, hie brother. I owe the suggeetion 
to Mr. 8. L. Hinde. Nearly thrwquartere of a mile to south-eaa td  
an iceclad peak, visible from the plains of Laikipia, rises to about 
16,300 feet, and for this I euggeet the name of the living Mesai obief. 
Lenana. Between Lemna and the central peak are glacier passea from 
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whioh deeoend to northward and eouthward respeotively, the two ohief 
glaaiera of Kenya, whioh heve been named after Gregory and Lewia. Ae 
the word Kenya in probably a aorruption of the Maaai word signifying 
" miat," it aeema approprieb, on that aa well aa phyaid ground& to 
deaoribe the notoh in the wmmit betweem Batian and Nelion aa tbe 
*' Qab of the Miat." 

Our way led up the left lateral moraine of the Lewin glecier, then 

di-y aoroea the glacier to a mow-filled coaloir near it8 north- 
weetern oorner. A ehort dietsnae up the oouloir we turned to the left 
and olimbed the -tern faoe of the eouthern art% of the peak. We 
were here delayed by three mauvah pan and the treeoheroua nature 
of the Gswmd rock. On the ridge we were further delayed by the 
broken character of the edge, which oompelled frequent traverses, eo 
that night fell upon ua a t  the foot of the point Nelion. We therefore 
m n g h t  a slab of rook juat below the arlte on it8 western aide, and, after 
snoh food ae ootlld be afforded, tied oureelvea to the rocks and prepared 
for the twelve houra of equatorial darkneaa. We were at an elevation of 

No. V.-MAY, 1900.] 2 I 
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about 16,800 feet, but the cold wan fortunately' lees than at the camp 
in the hollow of the head of the Teleki valley. I t  was not until 2 a.m. 
that the east wind, whioh had been moaning and meaming through the 
ohinire of the mk-wall behind ne, began to r e d  over aod to stroke us 
with pawe of oold air, making ne draw cloae together and beat our k. 
The sky wae oloudlese, and the stare, shining like lamps without twink- 
ling, ehed light enough to reveal the lakeleta on the Two Tam ool to 
weat of ne. At 3 p.m. the moon rose, meting a oold light over the v a t  
cloud roof of Kikuyu, and by diffaeed illumination making dear the 
enrfece of the Darwin glaoier in the shadow of the precipim, 1500 feet 
beneath us. In  the morning we climbed a little higher, aiming at the 

point Nelion, but were speedily brought up by a oleft out oampletely 
through the peak, dividing the southern a&te from Nelion. We had 
no alternative but to abandon the effort and return to our camp. 

Hausburg and I now ohanged pleoes, and while he and the two 
guides tcok the photographic camera, in one long day, oompletely round 
the foot of the peak, I went down on to the Laikipian plain to watoh 
for the return of our oaravans. I had to traverae the smouldering 
remaine of a fire, which had seized the lower edge of the Kenya f o k t  
where i t  was croased by our path. 

As the days went by, s p n t  chiefly in scanning the plain with r 
glase, and no one approaohed us, my wait became an anxione one; and 
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on 8eptember 5, being the fifteenth day ainoe the departure of Sulimani 
a d  the elemnth ainoe that of Saundem, I had to eend word for all to 
come down from the mountain in order to start for Naivaeha on the 
7th, leet starvation ahoald overtake ue. On the day arranged H a m  
burg duly conducted the retreat, to the bitter chagrin of CQeer who 
had again been defeated by the peak. He and Jocleph had laboriody 
oat their way up the Darwin glaaier, and, bed weather intervening, 

KXNYA PEAK AND LENANA, FROM TEE EA8T. TXB HALL TARN IN TEE 
POREOBOOIID. 

could neither mount higher nor yet return by the dangerow m y  that 
they had come. They managed, however, to effeot a traverse to the 
mth at&, and returned by the route whiah we had followed in the 
first attempt. 

M a t  fortunately, however, some two hours before Haasburg's 
arrival, Snlimani and Saundere marohed in, and with them Captain 
Cforgee, who commanda at Naivaeha Snlimani had reached Naivaaha, 
md after three days, oonsnmed by an ofilaial oorreapondenoe, Captain 
Gorges had obtained leave to return with him to the foot of Kenya. 

2 1 2  
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They took l d  36eeai guidee, and followed an important native trwk 
over the Aberdsre n n g e  to the north of Sattima, a t d  appuently 
unreoorded exoept in the native itineraries oolleoted at  Mombaer d 
published by Wakefield in 1870. By an extraordinary o h m ,  Saundm, 
who had made a diffioult and t o b m e  journey over the shouldere of 
6attima through traokleaa ravinee ohoked with bush, strnok the path 
whioh Gorge0 waa following jost half an hour before the oupm 

from Naivaaha came up, two days out from the station. Than it 
hsppened that our whole f o m  wes onoe mom oonoentrated, and rein- 
foroed by the men belonging to Qorgee. On the following day it 
waa deoided that Hausburg should lead the majority of our oaram 
beck in oompany with Qorgeu, and that I should return to the mountain 
with four white and fifteen pioked blaok men to make one mom 
endeavour to solve it8 problems. Hausburg and Qorgee left withii 
six h o r n  of our deoision. 

I now determined to move our bam a m p  some 3 milee into the 
foreet, and to leave Saundere and Camburn there, on a new o o l l d g -  
ground. Our little foroe oodd not effect the removal of our etor& at a 
single journey, and, following a praatioe whioh we had hitherto found 
s u d u l ,  a portion of them waa hidden in the bush. Unfortunately, 
rn were watohed on this ocwsaion without our knowledge, end on the 
morrow, when Saunders returned to oomplete the removal, he mrpriaed 
natives, apparently Wanderobo (elephant hunters of the foreet), in the 
very aot of looting. By the use of bird-calls aa a warning, they ma+ 
to esoape. They aarried off muoh which waa of little value to us ; but 
the tin-lined food oases, whose loss would have oompelled our immediate 
flight, had proved too diffioult to be opened in a hurry by Randerobo. 
This was not the only owasion on whioh we had evidenoe of the 
Wanderobo on Kenya, though they were so timid that we never sao- 
ceeded in establishing relations with them. On one o c d o n ,  however, 
at  an elevation of over 12,000 feet, when white men were absent, a 
party of eight of them oame to three of our porters and inquired their 
businem. They went away with the laoonio remark that there m a  
much ehooting on the mountain. 

At last, on September 12, CBser, Joaeph, and I left our top onmp at 
noon to make the final attempt to reaoh the summit. The journey round 
the peak, made by Hausburg, had deerly ahown that no war 
pmotiable up the northern preoipice, and we had already failed twia 
on the southern side, onoe on rook and once on ice. We now plumed 
a route psrtly over rook and partly over ioe. We followed oar &st 
traak up and aoroee the Lewis glaoier, and up the faoe of the eonthem 
&te, near the top of whioh we spent the night under a Mummery tent. 
We were up a t  earliest dawn, and away as soon as the sun roee oat of 
the cloud roof to eastward, thawing our hands so that we oodd g m p  
the rooks. A traverse, with step8 the head of the firwin glaoisr, 
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brought as to a rocky rib deaaending from the weetern oorner of 
Nelion, and up this we orept for a short way. We then deoided to arose 
the glaoier whioh hanga from the Gate of the Miat between the two 
points, and draine by a oonloir into the Darwin glacier below. It proved 
very steep and intensely hard, eo that three home were oonsamed in 
outting steps on a traverse whioh we had hoped to mnke in twenty 
minutee. A final rook scramble enabled ue to set foot on the enmmit of 

Betian preoieely at noon on September 13. The view from the Gate or 
the Mist had been magnifiaent. At the aummit we were a few moments 
too late, for the mist, driving up, gave only momentary glimpses into 
the valleys beneath. 

The mountain-top is like a stunted tower rieing from among ruins 
and orowned by three or four low tnrreta, upon whioh we eat, feet 
inward. There was no snow there, and the thermometer slung in the 
air gave a temperature of 40° Fahr., while eeveral kinds of liohen grew on 
the rocke. We dare, however, stay only forty minutee-time enough 
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to meke obmrvetions and to photogreph-and then had to dencend, not 
from any phye id  inconvenience due to the elevetion, but for feu of 
the afternoon etorm. We made our way downward from step to etep 
ceutioualy in the miet, and reeohed our sleeping-plaoe of the previom 
night at mneet; but we continued down the m k e  by the moonlight, 
end errived in a m p  after 10 p.m., exhaueted, but viotorioaa We 
eupped by the fire a t  midnight, with the sound of the Nairobi torrent 
ringing on the rocks and swelling end falling in the breeze, and from 
time to time with the hoot of an owl or bark of e leopard, yet none 
of them seeming to break the silence of the great peak which mee 
emong the stare, sternly graceful, in the wld light of the &king 
moon 

After a dey's rest, we eet out on a three days' journey round the 
mountain by a wider circuit then that followed by Hausburg. be no 
native could ammpany us, and ae we carried a plane-table in addition 
to food, we had to forego e tent, and to sleep in the open beside a fire 
of tree groundeel. We traversed the heads of six valleye, each with a 
charaoter of ite own. The Hobley valley has a greet smee a t  ite head 
of ooarae blocks, for the moat part brilliantly red, end i t  has e g1aciat.d 
platform on ita eide bearing e tarn, with e second tarn in the bed of 
the valley. The Gorges valley has apparently been half filled with a 
subeequent flow of lava, so that i t  hae a broad pevement, upon which 
are everywhere traces of extensive glaoiation, and among them many 
tarne, mostly dry, and some oontaining pumice. A gorge, 1500 feet 
in depth, haa at  one place been worn into this platform, leading down 
to a black lake eurrounded by cliffs. The Hinde valley is the wid& 
and altogether the n~oat spacioue of the six, although i t  do- not 
originate in the central peak. The Mackinder valley beam the dminage 
from the Gregory and minor northern glaoiere, and is dominated on 
the north by two grand crags, which I have named, from Maeai ohiefe, 
Sendeyo and Tereri. The Hausburg valley is double-headed, being 
inveded by the glaoiated end of the ridge which forms the oentral 
p d .  I t  receives water from three glaciers. The Teleki valley ha 
four distinct features at  its head-two rocky corriee or cirquee, the 
Lewis glacier, and the central peak. To these six valleys should be 
added a seventh, the Hohnel, although we La3 no oocasion to treveree 
i t  during this circuit. I t  has a considerable lake in ita heed, and, 
like the Hinde valley, does not derive immodiatsly from the central 
peak. A11 theee valleys are thrown eastward and westward from e 

lightly devious craggy ridge, lying nearly north and math, and 
bearing Lenana, but not the oentral peak. The axis of the central 
peak, on the other hnnd, lies at right anglee to this, striking from 
Lenane to the head of the Hsusburg valley, and throwing down the 
glaciers northward and southward. 

From the end of the high ridge, between the Gorgea and Hinde 
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valleye, we looked on to what we called proviaionally the Eaat mom- 
bin-+ brosd green mound at  a distance of about 10 miles, far larger 
and loftier than the numerow emall cones which nee from the forest 
of the eastern and eonthem slope& Between the Eaat mountain and 
Kenya proper is green rolling country, eoored by valleys, the whole of 
i t  above the level of treea. 

We returned to the camp in the forest on September 20, where we 
rejoined Saundere end Cambnm, and on the following day commenoed 
our homeward journey. We crossed Laikipia north-westward, fording 
stream0 both of the Nairobi and Guam Nyiro syetems, but the moet 
interesting features enoountered were two parallel esoarpmente, etriking 
with curious straightnew north-north-west for many milee, and defining 
e strip of raieed oouutry some 8 or 9 milee acroea The eurface of the 
iltrip dipped gently northward, eo that the eecarpmenta were highest 
towarde the eouth, that on the weatern aide being seen to rise to quite 
2000 feet above the plain. These are probably fault soarpe, and lie 
nearly parallel to the scarps of the Great Rift valley. Together with 
Sattima end Nandarua they form Thomaon's Aberdare range, and I 
would euggegt that we should add to the presidential character of the 
range by epeaking of the r a i d  strip north of Sattima as the Markham 
Downe, for the lendaoape is markedly unlike that of Laikipia, and 
resembles that of the Bnesex hilla. 

Beyond the seoond ecarp we came down on to the Maaai oountry of 
Ondagobbne, in which, towarde the north, we saw the lake "El  Bor 
Loseat," possibly identical with Thomson's Telphuea swamp. With the 
aid of the observations made by Sanndere when orwing Sattima, I waa 
able to lay out approximately the upper couree of the river Morendat, 
and then, leaving the caravan t o  follow, I walked ahead to Naivaaha, 
where I arrived on September 29. Thence, by the help of Captain 
Gorges and other friends, I was rapidly forwarded on my way to the 
ooaet, and, catching a steamer without delay, arrived in London on 
October 30. The remainder of the party, in the kind oherge of 
Mr. Hamburg, came by the French mail, and reaohed Marseilles on 
November 13. 

The reenlta of our expedition are a plane-table sketch of the upper 
part of Kenya, together with rock specimens, two route eurveys along 
lines not previously traversed, a series of meteorologioal and hypso- 
metrical obeervatione, photographs by the ordinary and by the Ives 
colour proceeaes, colleotione of mammele, birds, and plenta, end a small 
collection of ineects. But we were unfortunate enough to loee a portion 
of our plants on the homeward journey. 

Finally, I wish to express my senee of the indiepermable servim 
rendered to the expedition by my colleagues. Cbear and Joeeph had e 
paneion for work whioh made itself eepeoially evident npon the ioe and 
in the foreet. Our anoceas npon the peak was in large meaaure due to 
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W e  judgment. Of t h e  pluoky oroesing of  Ss t t ima  by Seunders I 
have elreedy epoken. To h i m  end to Camburn  w e  owe t h e  exmllent 
oondition of t h e  d e o t i o n e  brought  home. Above ell I o w e  thanb to 
m y  friend Mr. C. B. Heusburg,  w h o  not  o n l y  ehered the expense of the 
expedition, but took ao large a p e r t  i n  the menagement  of the wuavlm, 
e n d  proved himself EO invaluable e ehot  and eo acmmpliehed a phob 
grepher. A n d  w e  ell owe thenka to thorn in Eest Afrion w h o  helped 
end befriended ne. 

Before the reading of the papr ,  the Chairman, Sir T ~ o u e  HOLDIOH (Vi 
Prmident), d d  : Mr. Mackinder, who will r e d  the paper to-night, is well known 
to dl of ue M a scientific geographer ; to-night he wmes before us an a most 
ful traveller, M the 6ret man to aaoend one of the principal puke in East 
Afrioq Mount Kenya I would particularly sak your attention to the ill- 
of hie paper. This is the first time, I believe, in which the art of colour photo- 
graphy has been applied to the illnetration of a aoientific expedition ; a t  any rate, 
it is the first time the reeults have been shown in thin room. I will now .aL Mr. 
Mackinder to read hi paper. 

After the reading of the paper, the following diecudon took plaoe :- 
Sir T H O ~ ~  H O L D ~ ~ ~  : Mr. Mackinder's story of difficulties met and ovsroome 

in his plucky w a n t  of Mount Kenya, together with the delightful mrics of illua- 
trations he has given us, may. I think, be wnsidered a model of descrjptive 
illustration. His expedition WM so well armed a t  all points to meet the mi&ti6o 
requirements of an expedition of thii nature, that it does, to a certain extent, in a 
way which an expedition less well equipped would hardly do, challenge, not 
critioim, but disouseion. Dr. Gregory, who wee some years ago in Eaet Afriw, 
whose name you have heard mentioned by  Mr. Mackinder in connection with th ia  
particular peak, han written a few words of comment on the altitudes obtained, 
which I will read to you, and after reading them, I hope that some of the gen t la  
men here preeent will speak. Mr. Hinde, the resident in Muailand ; apt& Smith, 
the wveyor of the route from Mombsea; Dr. Bowdler Sharpe, who can tell ru 
eomething of the natural hietory of them regions ; and Mr. Ravemtein, the well- 
known geographer, will, I t m t ,  give ue some of their viewe. I wil l  now red 
Dr. Gregory's letter. 

I much regret that the neowity for my nraching Melbourne well before the and 
of February, prevents my attending next Monday's meeting to penonally oon- 
gmtulate Mr. Mackinder on the eucoess of hie expedition to Kenya. I orn off= 
him my llincereet wngratulationa, an I have heard from him an account of hie work 
and results. As a couple of yearn ago doubt was thrown on my explanation of the 
mountain, I am glad to hear from Mr. Mackider that we are fully in oocord an to 
ite strncture. The only point where we do not agree is an to the absolute height of 
the highest peak. Mr. Maokinder, from his result with the Watkii memid, 
supports Captain Smith's determination of 17,200 feet, wherean h m  a rough 
&ugulation with an Aboey level from some baeee in the alpine zone determined 
by boiling-point obaervatione, I accepted Lieut. von H6hnel's reault of little o m  
19,000 feet. Smith and von Hohnel's multe  were both baaed on oareful triangula- 
tion, and the question ie whom date WM the moat reliable. Von Hiihnel'n 
observations were made a t  the weat foot of the mountain, whenoe the peak rose 
above him with an elevation of about 29' (an I write in train, I an only t m t  to 
memory for these  figure^). Thin base-line wsr short, and the errom of oksrration 
and refraction under such circumstanoes were a t  a minimum. Chptain Smith's 
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conditions were lee8 favourable ; his b l i n e  wan many times longer, and the 
angular elevation of the mountain small. The country between him end Kenya 
wss oooupied by alternate belta of veldt and forest ; accordingly the dmoephere 
wxubta of belta alternately more or less humid. R e b t i i n  undw thew circum- 
etsncer would be at ita maximum, and the amount indeterminable with preoinion. 
Captain Smith's renults, therefore, do not eeem to me to oommand the same 
confideno8 ee von Hahnel'c. 

'I That mhction alters the apparent elevation of African mountains to the extent 
of hundreds and even thousends of feet in well known ; it  may be illustrated by the 
cases in which distsnt mountains aometimea rise above and fall below the horison 
of a given spot, wooding to the condition of the atmosphere. 

"Moreover, the lower estimate eeeme to me inherently improbable, am i t  would 
introduce anomalies in the distribution of the ground-line. Mawemi, the lower 
peak of Kilirnanjaro, in about 17,000 feet h ighaome estimates have plroed it a 
little higher-but Mawenzi, though 280 miles further south tban Kenya, hm no 
glacim a t  alL Mern, well over 16,000 feet high, owes its name to its summit 
being occasionally whitened by mow, but it ham no glaciers or permanent.mow. 
If Kenya be only 17,200 feet high, how can we explain the existem of fourteen 
glaciers on it, if mountsins much further north, and only o little lower, have 
none ? 

'I Hence it seem to me that von Hohnel not only had the more favourable 
position for reliable mults, but that his resulb are in better agreement with the 
general geography of the country. I am, therefore, still inclined to woept the 
earlier and higher estimate of the altitude of Kenya 

But this is a meredetail, which may not be nettled until a mercurial barometer 
bee paid a viait to Kenya And I can only renew my congratulations to Mr. 
&kinder on the auccecrs of his boldly planned and well-achieved expedition, 
which I hope will tempt other equally trained obeervers to devote their summer 
vacations to monographing some of the now ammible and little-known area of 
British East Africa. 

"I should like to add a word of congratuhtion to Mr. Saundm on his plucky 
lint t r a v m  of the mountain block of Setti~na." 

Beyond a remark that Dr. Gregory hes certainly vsrtly over-eatimated the 
value of the corrections which refraction may render neceeeory to the ohearvation 
of altitudes, I will add nothiig to what hae been mid, but will leave Mr. Mackinder 
to answer thin oriticism himself. 

Mr. 8. L. H ~ D E  : After having seen something of the etart and finish of the 
expedition, I have had the greet pleesure to-night and the very good fortune of 
hearing the details of Mr. Mackinder's most sucoeseful exploration. Unfortunately, 
I have not had the opportunity of klking them over with him, but I think he 
has mid too little of the difficulties he had to overcome. Be came into the 
country at a time when it wee famine-stricken. A famine had been raging for 
over two years, and, as a consequence, great difficulty wee experienced in getting 
food for the natives, and very great trouble in collecting food for a number of 
men in any given district. I t  wee considered neceeecuy to go through Merenga 
Thb small but rich country is perhap the only part of East Africa which had 
not d e r e d  from famine during these two years, but shortly before Mr. Maokinder's 
expedition etarted, we had been involved in trouble with the natives, whom we 
h o w  to be very treacherous. We lost one officer and a number of men, and 
for that reason did not perhaps encourage Mr. Mackinder to go to Mount Kenya an 
mnoh ee we might have done. We appealed to thin country for help for the 
famine among our people, but unfortunately found that the eyes of the public 
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were directed towards another part of Africa. With famine among primitive 
nativen, small-pox almoat invariably goes hand-in-hand, and an epidemic m 
raging from Mombase to the Uganda border. It waa only with the greatat 
care and most stringent precautions that Mr. Mwkinder suooeeded in getting hi - - 
caravan through the country without contamination. He has laid no dress on 
them points, but his pluck in dealing with diffioult aituationq and the agaistrnce 
he received from his colleagues before he actually attempted the mountain, have, I 
think, had more to do with his success than he implied in his papar. I mmt m- 
gratulate all the members of the expedition on their exceedingly eucceesful geo- 
graphical work. 

Captain Q. E. SHITE: I am most interested to be present a t  the excellent 
descriptive lecture ou Eaet Africa this evening, having spent over two years in tbat 
part of the world. I was never nearer than 90 milea from the peak of Kenya, but 
I have seen it  from many points, and it waa one of the most important pointa in 
my triangulation. I now propose to defend Mr. Mackinder's eetimate for ita 
height, thereby defending my own estimate of 17,200 feet. Dr. Gregory staten 
that Lieut. HShnel's height, with which his own agree% wsa 19,000 feet; tbat it 
was obtained from observations of the summit on the north side, where the side is 
steep and the angle of elevation is great. Now, that would be a good way of 
measuring the summit if yon knew for certain the height of the point fmm 
which you take your observations, hut I do not think he had any better method 
of obtaining  his^ height a t  that point than with aneroids, or some sort of b m -  
metrical determination. On the. other hand, my own work depended on the 
sea-level, which does not vary very much in different par& of the world. I t  de  
pends on a triangulation as far aa the northern slopes of Kilimenjaro, including that 
peak itself, by Consul C. 9. Smith in 1892, which was carried further north in 1896 
and 1897 as far as the lake by myself. From seven different pointe I observed 
the summit of Kenya, and the values I obtained from these different points 
agreed rery clogely. The probable error I got was 20 feet from theso men 
observations. That doea not abeolutely say that my height wrrs within 20 feet, 
but I think it  fairly ssfe to maintain tbat the height is not more than 100 feet 
from my determination. With regard to the refraction of the atmolphere, I an 
only say that Dr. Gregory is mistaken, because, from a whole aeries of olme.rvations 
beginning a t  one point and going round many hilltops up to the lake and b e k  
again, a distance of 700 miles, you would expect an error. Well, the error rarr 
23 feet. If the refractions were aa he ssys, nothing of this sort could have been 
arrived at. I think, speaking from memory, that Dr. Gregory very much over- 
estimated the height of Mount Kimawenzi. He stated the height to be 17,000; I 
think I am right in saying it  is 16,000 feet. Then the general formation is 
diflerent from Kenya; it  has a still more pointed peak, and no high valleys where 
snow and glaciers can collect, which, even-if it  h& the same height, is a n  exphna- 
tion of the lack of glaciers. 

Dr. BOWDLEX SEAUPE: I have only to say a few words to-night about the 
natural history collections which Mr. Mackinder haa brought to the British Museum, 
and which have turned out to be of very great interest, considering the short time 
Mr. Mackinder was able to be on the mountain. The collections are not very 
large, but are of great value, as proving the relation between Mount K e n p  and 
the reat of the high mountain eystem of East Africa. An regards zoology, we have 
not yet got n repxt on the mammals from Mr. OldBeld Thomas, but there is 
a new kind of Hyrax, or coney. I have worked the b i d  out, and find that 
if Mr. Jackson had not explored Mount Elgon in 1890, naarly every bird th.t 
Mr. Mackinder got would have been new; but the f ~ u n a  of Mount Kwyr b 



A JOURNEY TO THE SUMMIT OF MOUNT KENYA, BRITISH EASl' AFRICA. 479 

undoubtedly 8irnil.r to that of Mount Elgon, and in a leaner degree to that of Mount 
Kilimnjaro; and thng M I have often explained before, there ie a kind of separate 
mountain-fauna whioh extends right acroas Africa to the Came1-00~. A very 
curious little bird was found by Mr. Jackson on Mount Elgon a t  a height of 11,000 
feet, and I remember slryinz to Mr. Mackinder that he waa bound to find the same 
sort of little chat on Mount Kenya, a t  a height of 11,030 feat. This he did, and it 
was the name species aa the Mount Elgon bird, an ordinary-looking little brown 
chat, with a good deal of white in the tail. I t  ie only found a t  high elevations, 
and oocnrn in the mountains of Abyeeinia at  an equally high altitude. I now 
dieoover the Kilimanjaro bird is not the same PB that found by Mr. Mackinder on 
Mount Kenya. Thus the high fauna of Kilimanjaro is proved to differ a little from 
that of Mount Kenyr The fineet bird he obtained wan a splendid Eagle-owl, as 
big M the Enropean specie4 Bubo bubo; this new species he met with high up the 
mountain, a t  a height of 14,000 feet. I have named i t  after Mr. Mackinder, and 
I feel very proud of having done so after hearing what he has gone throngb, and 
listening to the account of hi adventurous journey. He also procured three other 
new birdg and the names whioh I have k t o w e d  on them will, I hope, be accept- 
able to the three other Englieh companions of his travele. 

Mr. E. G. RAVENSTEIN : We have heard to-night a moat interestihg account of 
a very important expedition, an expedition which I feel sure will be found to have 
yielded excellent reaulte in at  leaet two departments of science. What I wanted 
to say with regard to the altitude of Mount Kenya hm been anticipated by Captain 
Smith. For the preaent, a t  leset, I stick by the results obtained by Ceptain 
Smith. 1 know perfectly well what Hiihnel has done, and thoroughly appreciats 
his work. But i f  I tell you that Hiihnel himeelf admite his uncertainty about the 
exact position of the mountain, you will perceive that the result of hie observation 
for its altitude must be uncertain. As far an the glrniem are concerned,it is not the 
highest mountain that carries the most glaciers. nor isit  the oldest bead that cames 
most grey haire. Water runs off duoks' backs, and there is no chance for glakiera 
where the slopes are eteep, and there an, no resting-places for snow to accumulate. 
Naturally ~ e G a  and ~ilimenjaro present in many respect8 the ssme features: the 
southern face is exposed to moisture-bearin3 windg and is covered with luxuriant 
vegetation; the northern elope, deprived of these rain-bearere, ie arid, but the 
quantity of rain and mow and the declirity of the slopee all determine the forma- 
tion and extant of glaciers. Therefore for the preeent I edhere to Captain Smith's 
resulte, and am glad to find that Mr. Mackinder's rough obwrvations agree with 
them. Ishould like to draw attention to the tact that in Kikuyu, near Fort Smith, 
tbere L a station which haa been occupied for some time by Scottish miaeionarise, 
who own an excellent mercurial barometer. Whether this instrument ie of use in 
converting the natives I don't know, but it  afIbrds an exoellent means of converting 
aneroid observations into altitudes. 

Mr. MAOKINDEB : In reply to very kind comments to-night, I have only to say 
one or two words on Dr. Gregory'e letter. I nhould like to say, h t ,  how much 
1 feel his generous and valued recognition of the work that has been done; but 
I am afraid he has misrepresented, through lack of knowledge of the faotr, the 
material I had on which to bane my opinion of the height of the mountain. I 
did not take to the summit only a Watkin aneroid; I took a boiling-point ther- 
mometer, and a ding thermometer. Further than this, in the alpine zone, where 
Dr. Gregory determined the altitude of hie base by boiling-point, I also determined 
the altitude by boiling-point, and came to nearly the eame result as Dr. Gregory. 
He obtained the altitude of the peak above by means of an Abney'e level, and I 
did so by means of a theodolite and a plane-table. I think surveyors will agree 
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that the chmce of my being able to obtain the wrrect result wan greater. I my 
my I calculated the height from four diaerent oombinationq and obtained few 
slightly meren t  multa, all of them something over 17,000 feet. I am not p 
pared yet to state what ia the exaot height, because of temperature c o d m  
still to be made. A t  the some time, I would point out that Captain Smith 
computed from eeven triangles, and that I hnd four different methodsof calculation, 
and in the whole of these eleven computations, there is nothing that carria m 
n e u  to 19,000 feet. 

Sir T s o w  HOLDIO~: I think Captain Bmith and Mr. Ywkinder haw 
sdiciently well d i i  of Dr. Gregory's oriticism. I have nothiig more to my 
than to dl your attention to the immense importsnoe of Bring correctly the 
heighb of m o u n t a i ~  in such positions M Kenya and Kilimanjaro. It in not 
merely the abstract ecienti60 reeult which ia important; but these mwnt.inr, 
sbnding M they do M bulwarks to an immenee amount of country in G n t d  
Africa, give a value for the altitude of any country from which they arn be KUI. 

& long an a short bane can be meamred, and triangulation can be made, by my 
one working within the radiu of vbibility, he can a t  once determine his o n  
altitude. I wi l l  aay nothing more, but ~k you to join me in thanking Mr. Mackindsr 
for hi exoellent paper, and to congratulate him on being the fimt man to ascsnd 
Mount Kenya. 

APPENDIX. 

Preliminary Note by Mr. Mackindcr on the Scientific Results of the Mount 
Kenya Ezpedition. 

Tbe general map showing the route followed by the expedition has been con- 
structed from a route mwey made with prismatic compass and watch. Obeervations 
for latitude by double altitude were obtained with sextant at camp 17 (18' 16"S.), 
but unfortunately not a t  camp 11, owing to meteorological conditions This, how- 
ever, mattera lesa because when the positions of Donyo Sabuk and Naivaaha, an 
plotted from the route survey, are superimposed upon Captain Smith's poeitions for 
those pointe, my position for Kenya peak, aa determined by dead reckoning, diffem 
leee than haif a minute of latitude and lees than two minutes of longitude from 
that obtained by Captain Smith by triangulation from the Uganda road The 
colouring is, of course, exact only in the immediate neighbowhood of the route 
followed. 

The detailed map of the upper portion of Kenya has been constructed from a 
planetable sketch. A baee of 500 feet was measured, and extended by merns of 
theodolite to 6224 feet. The o i m i t  of about 14 miles very neuly c l d  The 
original sketch waa on a scale of 3 inches to the mile. 

No native name haa been placed u p n  the mapa whioh wan not ascertained or 
verified by me upon the e p t .  

Altitudes were measured by means of a Watkin aneroid, checked a t  nhort 
intervals by boding-points. The aneroid worked very aatisfaotorily, giving con- 
sistant readings. All the readinga have been reduced on the basis of a height of 
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17,200 feet for Kenya peak. This appeared more expedient than a direct aomporiaon 
with aaaumed oonditions at eea-level, since I had my own observations for tempere- 
turn up to the summit, and the daily r&im WM very regular. 

For the altitude of Kenya, I depend on six measurementa by triangulation 
from the Uganda road made by Captain GI. E. Smith, and four measurementa made 
by myself on the epot, although by leas rigorom methoda Osptain Smith% mean 
m d t  wan 17,184 feet, with a probable error of 20 feet. Siioe doubt was thrown 
on this r d t  at the meeting of the Sooiety on January 22, I give my own obeem- 
tions in detail. They may be grouped in pain, thns : 

A. 1.-Boiiig-point on summit at 12.30 p.m., Septemk 13, lWO-obaerved, 
181.6°; oorrected, 182-20. Temperature by sling thermometer, 40° Fahr. 
Assumed temperature a t  sea-level, 80°. Assumed pmsure at ees-level, 29'9 incbee 
(= boiling-point, 212O). Inferred avenge tempentnre of intermediate air, 67O. 
Result, 17,204 feet 

Noh.-The p u r e  obtwmed, being between the morning maximum rrad the 
afternoon minimum, would be average ; the temperature obeerved mnld, of course, 
be above the average. 

A. 2.-Boiling-point at camp 22 in Teleki valley (average of three resding at  
different houra, checked by mven intermediate aneroid r ead inp)+ked ,  187'6O ; 
corrected, 188O. Temperature (avemge of obwrvations at different houre), 320; 
but thii exceptionally low owing to position. Inferred average temperature of 
intermediate air, 60". Dednced dtitude of camp 22, 13,808 feet. Difference of 
altitudes of peak and camp 22, deduced from difference of preesuree, with inter- 
mediate air at average temperature 35O, 3322 feet. Reault, 17,128 feet. 

B. 1.-Altitude of csmp 22 assumed at 13,808 feet. Angle of elevation of @ 
meseured at camp 22 by theodolite, 230 69'. Base measured on plane-table, 8216 
feet. Computed height of peak above camp 22,3656 feet. Rsault, 17,461 feet. 

B. 2.-Boiling-point on hill north of csmp 22 at 10.30 a.m., Beptember 16- 
observed, 185-8O; corrected, 186.20; d u c e d  (because read a t  time of morning 
maximum), 186-lo. Temperature, 41.6O. Inferred temperature of intermediate 
air, 600. Deduced altitude of station, 14,948 feet. Angle of elevation of peak 
above station measured by theodolite, 220 36'. Base measured on plane-table, 6803 
feet. Computed difference of altitudes of peak and station, 2410 feet. Besult, 
17,358 feet. 

Nofe a B. 1 and B. 2.-The triangles of error in this portion of the plane-table 
sketch were imperceptible, but both the rneaaurementa were in the same direction, 
and the paper may very likely have stretched a little. 

The altitudes of Naivanha, Sattima, and Nandame, given upon the map, have 
been accepted from Captain Smith. The altitude of Nairobi hsr been obtained 
from the railway engineers, and has been aorrected for the difference of the coast 
and Kikuyu he-levels. A11 the remaining altitudes are from my own 
obeervstions. 

The rock specimens brought back are being examined by Prof. W. J. Sollas, 
F.B.~., and have not yet been compared with Dr. Gregory's aolleotion ; nor have I 
yet eeen Dr. Gregory's paper read before the (3eologioal Seciety on January 24, 
1900, only an abstract having am yet been published in the Cfsologicd Magazine. 
But there is ground for the following preliminary statements :- 
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1. l'he moh a t  the mmmit of the point Batian ie apparently idential with 

that found a t  a lower level on the central peak, and b r i b e d  by Gregory mr 
nepheliie-syenite. The specimen from the summit ia holocrystalline, and j d e s  
the inference that the core of the volcano row far above the present peak. If re 
assume that the core has been datroyed to the extent of 1000 feet, which would 
probably suffice to produce the observed results, m d  that the crater d l e  rom 
mother 1000 feet above the core, then the original height of Keoym may have 
equalled that of the still complete Kibo summit of Kilimanjaro. 

2. Lavas were observed dipping r t low a n g l d O  to 15O -away from the 
central peak, in nor the te r ly ,  north-weeterly, eouth-westerly, and south-easterly 
directions. Thin ten& to support Gregory's conclusion that Kenya ie a ringb 
dhectsd volo~nio maw; but the e a t  mountain, upon which we looked from the 
esstsrn shouldem of Kenya proper, although low when compared with the eimikrt y 
placed Mawenci peak of Kilimanjaro, appears almost too mmive to be ms~ely 
parUitic. 

3. The major axb of the central peak strikes in a very straight line for nearly 
2 miles from the point Lenana west-north-westward, and throws the gl- 
down northern and southern slopes. It t remarkable, however, that the chief 
water-parting of the mountain runs for more than 5 miles in a direction at right 
m g l a  to tbie, through Lenma, and past the eastern foot of the central peak, with 
the effect that the valleys dewend eestward and westward, and that the whole of 
the elisting glacial drainage belongs to the western slope. From a mriea of speci- 
mew obtained a t  widely mparated spots on the summit of the craggy ridge which 
constituta the divide, it  apperus that the lie of the water-parting haa bean deter- 
mined by a system of great dykes, whom main direction is from north-north-eut to 
south-wuth-weat. Theee dykea must have almost split tbe monntain in two, while 
cracking it in other directions. I t  is probably pertinent to  note in this connection 
that while there are small cones dong the northern, eastern, and southern muginr 
of the mi/, there are none immediately a t  the weatern foot, under the lee, it 
were, of the central peak and core. At  the heads of the valleys abutting on the 
mein d y k a  an, grand, almoet geometrically ~erfeot cirqucs. 

4. In  Meranga, the valley of the Ragsti, below Ksngoso, is floored b y  what - 
appeare to be a lava-stream. Be this portion of the valley is out back from an 
wwpment  overlooking the plain in which the Ragati and Sagma join, i t  would 
appear that eince the denudation of the surfeoe approximately to its present form, 
there have been volcanic eruptions on a grander wale than is implied by ouch 
minor cones as Kairungu, Nians, and Kebari. 

6. At the confluenoe of the Sagana and the Regati is a fine section of the k v a  
which constitutes the plein, resting upon the gneiee, which here r i m  into the h i  
&muti. The eurface of the gneiss is smooth and burnt. There is no eridcnoe of 
a mil between the two rocks. 

6. The elevated tract of the Markham downs is defined by two parallel c*crrp 
ments striking with remarkable straightnm for many miles in o direction p a d l d  
to the great Rift valley. These are doubtleas fault scarp, and the elevation of 
the block between them is no doubt oomplementary to the drop in the bed of the  
K i t  valley. 

There are firteen existing glaciers on Mount Kenya The Lewis glaaier is a mile 
long, the Gregory glacier is rnther ehorkr, and the remainder are mull. The  
lower ends reach to the following levels :- 
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Teleld valley, Tynriall gleoier . . . . . . . . . . . .  14,820 feet. 
. . . . . . . . . . . . . . . . .  YY , L e d  14,850 , .. . . . . . . . . . . . . . . . . .  v, Darwin 14,880 

Msolrinder, Gregory . . . . . . . . . . . . . . . . .  11,900 ,. 
Hemburg, Cesar . . . . . . . . . . . . . . . . .  11,450 , 

The glacier cola, l d i  over from the Lewis to the Gregory glaciers, are at  an 
altitude of about 16,100 feet, so that the average slope of the former in about 1 in 4, 
and d the latter about 1 in 3. There were few important crevassen in the Lewis 
glacier, except a t  a point a short distance from ita lotver end; but the Gregory 
glacier was much firnured, and exhibited fine wracs. 

Everywhere and a t  all houre the surfaces were dry and crisp. Comparatively 
little water flowed from the snouts, and the streun-banks gave small indications of 
flooda The ice was intensely hard, and fed by fine hail rather than snow. 

Evidence of p a t  glaciation was most conspicuous in the Gorges and Hausburg 
valleys, the rocks in which were everywherebeautifully ice-worn down to a level of 
14,000 feet. The glaciation is on a grand scrle 2 miles below the head of the 
Gorges valley, on the rock floor into which the Michaelmn gorge has been cut. A 
glacier formerly rode over the Two Tarn col in a wasterly direction, and has imparted 
to its western face an arching carve and glassy smoothneee as of a great waterfall. 
At lower levels, down to about 9000 feet, are largeboulders, but I found none lower 
than that recorded by Gregory. Old moraines were obeerved down to 12,000 feet. 

A considerable series of cloud observations was taken upon Kenya, extending 
over the whole of our stay on and near the mountain, but it would be anprofitable 
to desl with these until the general reporta of last year's monsoon have been 
published. 

A barograph was working during sixteen days a t  elevalions of 7000 and 8000 
feet. The resulting curvea show that the pressure waa remarkably steady, that 
the daily oscillation did not exceed the tenth of an inch, and that there were regular 
maxima and minims a t  10 am. and 4 p.m. respectively, and minor maxima and 
minima a t  10 p.m. and 4 am. respectively. 

The air-temperature a t  the summit a t  noon on ~e~te rnbe ;  1 3  war, 40°; the 
lowest temperature in the previous night a t  16,700 feet was 2 8 O ;  the low-t 
temperature in the night of August 31 a t  16,800 feot was 2g0. 

At Cemp 22 (13,800 feet) the night temperaturea fell to less than 300, but 
the morning 8un rapidly raised the air to over 60°, the afternoon cloud lowering it 
again to 400 or less. The minimum thermometer, exposed to radiition into the 
cloudless night sky, regietered as low as 16O, the ground being covered with hoar 
frost, and bottom ice forming in the Nairobi stream. The 1obeli.s o l d  their head 
of l a v a  a t  nighttime juet like daiaiee. The air was uaually dry, the relative 
humidity W i n g  on more than one occasion to as low M 54 ond 62 per cent. There 
was no oonaiderable rnin or mow fall during our stay at  high altitudes (Augut  20 
to September 20), but a little fine wind-driven hail on moat afternoone, prmded 
by a sharp drop in temperature about 2 p.m. 

The Sagma a t  camp 11, measured on August 9, was mtimated to have a flow 
of between 1,600,000 and 2,090,000 cubic feet an hour. 

A large series of photographs-half nnd quarter platetiwere taken by Mr. 
Hausburg both on the road and on Kenya, and a few film were exposed by me on 
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the summit and on the east aide of Kenya I&. B.usburg alao took ooloar pbdo- 
g r a p b  by the Ives procaas, and of theae three are here reprodwed, though the 
printe hardly do justice to the originale as exhibited in the chromoa~~pa  We om 
many thanks to Mr. J. Thomeon for the very considerable trouble which ha hu 
taken in connection with thew Ivea photographa The third of the dour @b 
is of a scene in the Nyika, the ~rub-demrt, which extends for a hundred mila 
inland in reer of the fertile m ~ t d  belt. The mil in of a redder oolour Ch.n hen 
repre anted. 

Mummob.-The skins and skulls collected have been described in a paper d 
before the Zoological Society on February 20 by Mr. Oldfield Thomaa Fourteen 
s p i e s  from Kenya are enumerated, besides five others, epeoimens of which wen, 

obtained from Nairobi. The most interesting are two new species of Dessy (Pw- 
atria). Of thew the larger (P. M a c k i h ' >  belongs to the rock-inhabiting wctb~ 
of the genua It in abundant above the foreet wne up to 14,600 feet, and hu far 
itu nearest relative mother new species of smaller aim (P. Jockroni) just r ~ n t  

home from the h v i n e  station by Mr. F. J. Jackeon. Apart from thew two 
specie5 no rockdaeeiea have been found in any part of East Afrioa, nor are they 
known further to the south. The eecond new dassy obtained by our expedition 
(P. Crawahayi) belongs to the forest-inhabiting gronp (Dtndmhyrmz). I t  occm 
in the Kenya foreet, and haa a near ally in P. didq of the lower s lop  d 
Kilimanjaro. An additional specimen wae received from I&. Richad Crawrhr~, 
while our material wan being worked out. The large eiee of P. Mikideri,u 
compared with P. Jackmi, in not without interest in connection with the re- 
of the glacierst. 

A new eub-epeciea of rat ( h y a  irromtur wcsks) was obtained from the oppr 
edge of the Alpine eone of Kenya 

We obaerved elephant traoks a t  an elevation of 11,600 feet on the we& side of 
Kenya, and a complete skeleton of buffalo in the Qorges valley a t  an elev&m 
of 14,200 feet. A leopard was seen at  a height of abont 14,000 feet south of 
the Htihnel lake, and leopard and bufFalo traoks a t  14,MX) feet in the G o r p 6  

vdey .  
Birda-The collection of birds was referred to by Dr. Bowdler Sharpe in the 

course of the discussion reported a t  p. 478. The new s k i e s  from Mount Kenya are 
Bubo MmkSrulcriD Cbmpothera Hawburgi, Eyphantornir Cambumi, and P i d m  
h t i .  They have been described by Dr. Sharpe in the Bdktitu of the Brithh 
Ornithological Club for December and January last. 

1nsecls.-Prof. E. B. Poulton, r.E.s, has kindly examined the inseob collectd 
and sent me the following statement :- 

"The insects collected by Mr. Msckinder'e Expedition were not numerow, bat 
included some interesting forms. Among the buttedies, the only two individd 
of Limnas chryrijpbs were of the Xl@ form without the black and white tip to 
the wings. Further south this form dieappears, while it  ie apparently u n i v e d  in 
the north-east in Somaliland. A specimen of the very rare &nddoe J d d ' i  
(Crawley) was captured in Nairobi forest, from which also an ind iv idd  of Anroo* 
echda, var. A l b i W u t c i ,  was alao obtained, indltinguislmble from the specimens 
from Natal. I believe this to be the most north-easterly range yet recorded for thi 
speoies. Among the Amirus,  a specimen of the beautiful A. reydia wrs capturd 
All the butterflies were captured in the dry season, and many of them -hibit 
marked seasonal variation in colour, pattern, and size. Among other g m p  two 
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new species of Phytophaga (Coleopbra) have been described by Mr. J m b y ,  and 
an extremely interesting species of Forficulidae will be described by Mr. Malcolm 
Barr. Of the few Hymenoptera, some are apparently new; but the hopeless state 
of the Ethiopian species of this order forbids the hope that they will be worked oat  
in the immediate future." 

Several epecier, of lichen, some of them brilliantly coloured, ware found on the 
summit of Kenya Theae, together with the mosses collected in the Alpine zone 
and in the foreat, are being described under the direction of Mr. George Murray, 
F.B.8. 

Unfortunately, the greater number of the dried specimens of flowering plants 
were lost on the road home, but seeds of the giant lobelias and groundeels have been 
eoved. 

The highest flowering plant waa the everlastin& gathered at  about 16,500 feet. 
There were two very distinct species of giant groundsel and two of giant lobelia. 

The most interesting point noted wae the oocurrenoe of Wanderobo a t  high 
levels on Mount Kenya. As stated in the paper, they visited some of our men 
at an elevation of over 12,000 feet, but the remains of gram hut nand of firas, 
together with the occurrence of footprints, proved that they commonly frequent 
the upper limit of forest a t  rather more than 10,000 feet. 

K+li = the northern portion of the Athi plains, inhabited by the Kapoti 
Maaai. One of my Masei belonged to the Kapoti, and he told me on the spot that 
the Thuge brook wae the northern boundary of Kapoti. The station on the Uganda 
railway of this name b many miles from any pa% of the K a p ~ t i  plaiw. 

Merainga = the country between the Begarm a t  Magonie's and the Ragati eaot 
of Wangombe'a. The g is pronounced as in German (Menmg-a, not Meran-ga). 
Merangm hes an alternative name, Ilyaini, which Qregory has attributed to a river 
in the neighbourhood. 

KaZ6ti = Wangombe'a country. South-weet of this are the F-tfikn-tdmu. 
Both Wangombe and the Wa-tumu-tumu are feared by the Wemerange. 

N a r o ,  L a s p i a ,  now vacated by the Mami. 
Q n d a g d k ,  Kinang6p. M a 4  paaturea west of the Aberdare range. 
Kandirndrc, Kambijo, Kamhti, a group of gnehio b ib .  
Kairbngu, Nicina, Keh~ri ,  minor extinct volcanic conea 
Karglna, Kdmiseh ,  ? outliers of the Laikipisn lava plateau. 
Kangdso, Kandige (or Chndege), hilla marked by tree clump, on which 

,periodical markets are held. 
N d n d a h ,  the Kikuyu name of the monntain which ia miscalled on the m a p  

Kinangop." The Naivasha Maeai informed me that it  is partially occupled with 
Kikuyu shambaa, and is known to the Maeai i n  question as El Donyo Giguyu, 
":he Kikuyu mountain!' 

ThGe, Thkgu, ILMmga. The Th in these names is thiok, M in ' I  those!: The 
g in the last of them is pronounced as in German (Ithang-a, not Ithan-ga). 

Kedu, the name of a ford across the Sagana on the r o d  from Meranga to 
shako's, and not, as shown in some maps, a local name of the river. 

Ruiru, Daniku, considerable tribatariea of the Athi, which we croaeed close 
No. V.-MAY, 1900.1 2 K 
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to the main rlvsr. They murt come from the Eikuyn wcqmemt, sines Mr. P. 
Q. Hall records the namm in that neighbonrhood in a hU3. map whioh be kindly 
lent me. 

Naira (= (Mami) "cold water " (Ma Hi)). There are two r i m  of thn 
name, the one ooming out of the cool Kikayu fomt where the Uganda d r r ~  
entare it, the other originating in the eouthern glaciers of Kenya. The spelling of 
the railway etation "Nyrobi " ir indefeorible and odls for remonstrance, brim it 
bseomea rtersotyped, and before Nyvmha " in perpetrated. 

JOURNEYS IN THE CHINESE SHAN STATES.. I 

TEOU~H the mnleteem rained h o p  of an early atart by putting in an 
appearanoe shortly after daybreak on the morning of Deoember 4,1898, 
there wan, of con- the nenal delay; for, after atrapping all our belongings ' 

on to the addle-framea, they diaoppeared, and we saw no more of them 
for eeveral bonre. To the inexperienoed thie kind of thing is trying; but 
good temper and patienoe are aa indiapenerble to the traveller in Yun- 
nan M an abeenoe of nervee. Thew mental qualities, with aome silver, 
a few tinned edible& and a oampbed, may be aoneidered neoeaeitiea; if. 
in addition, the traveller poeseeees a knowledge of the cnetoma d 
language of the oountry, be ia eplendidly equipped. 

The Mafas " turned up again about 10 a.m., with their animele and 
pack-saddles. Two mnlee and three h o r n  enffioed to avry everything 
neoeessry for a three weeke' trip-inoluding a servant, boy " and oook 
combined, who, having paoked hie olothea and bedding on a horse, 
climbed up on top, and remained a fixnre, eo to speak, during the whole 
trip. The eteepeat ancent or the moet perilom dement had no t e r n  
for him. Perohed on the top of his belongings, he aimply held on tight, 
and the horn did the reat. A ooolie to carry my camera, and a soldier 
.to aot M a guard, also woompanied me. 

From Semao the road to I Bang eonth-eaat, and, ps unud in 
Pun-nan, the way liw over mountain ranges or through valleya in a 
eeriee of up0 and downe that beoomee monotonone. We stopped for th8 
h t  night at Hnang Teeo-pa, a emall village reputed to be the reeort 
of evildoers and horsethievee. My peeeport gave me right to two 
guarda from village to village and at  each mating-plum; but my 
servant demanded twenty men from the headman, to guard our valuable 
baggage. Apparently, there weren't eo many men in the whole village- 
eo we oompromid and were eatiefied with our hdlord'e eon, who kepl 

Reed at the Royal Geographioal Mety, February 19, 1900. Xap, p 564. 
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watoh outside the h o w  all night. There wan, of oourm, not the 
slightest danger, and only onoe during the trip did I ahow my pane- 
port-to enenre civility. All foreigners travelling in theee regiona are 
treated as officials ; and in proportion aa my importanoe w a ~  magnified, 
m did the rank of my boy " grow, until I began to have aome hesita- 
tion in asking ,him to perform hia ordinary menial duties. 

Next day the weather ohanged, and we made our way over the 
interminable mountain range0 in a drizzling, bitterly oold rain. The 
road wae eo slippery that I thought i t  eafer to walk ; but my boy " 
kept his seat, and studied how beet to proteot hie bedding from the 
piercing drizzle. 

On amring at Pa-w a hamlet of ten honeas, I found an offioisl 
reet-houm," in the &ape of a minerable straw hut with more ventilation 
than oheltar, and divided into two by a bamboo pertition. I and my 
horn took poeedon of one room, while the reet of the aaravan tried to 
make themselvee comfortable in the other. At the risk of a general 
oonflagration, we lit a huge fire, and spent the rest of the day drying 
ourselves and hoping for leae inolement weather. 

Leeving Pa-pa next day, we followed for aome dietanoe the sharp 
creet of a hill, whioh led ns gradually down nntil we came to the plain 
of Meng Wang. Thie is, I believe, the emalleet of the 8ip &ng 
Panna "-the dietriot under the control of the Tnmn being unimportant 
in every reepect. We stopped for a time at the village temple, and 
were visited by the young Tumu-a lad about twelve yeare of age. He 
speaks Chineee well, and told me that he had a Chineae tutor. Hie 
father had died only a month previody. The little fellow was 
delighted when I allowed him to look through my binoculare, and asked 
me to stay the night at Meng Wang ; but I wan obliged to make a 
muewhat longer stage, and so pnshed on to Wu Lu-ho-a oolleotion of 
three or fonr houses, simple ehelter for the oooasional traveller, with 
Chinese inhabitants. 

Next day the roads were wretohed, but the weather waa beautifully 
c l a u  and fresh after the rains. We paseed some cnriom gevcs-the 
family vmlh  of the Pen-jen, or original inhabitante of the oountry. 
Theee graves were shaped like Shan h o w ,  and in front of them, sway- 
ing about in the wind, was a varied oolleotion of offeringe attaahed lo  
strings. A long dement and a trying ~soent brought ns to Pa Yuan, 
a big village inhabited by Chineae and Pen-jen. 

The Pen-jen race belong most probably to the Woni" reoe, like 
many of the hill-tribee in this part of Ynn-nan. Indead. I think i t  would 
be poeeible to 01-ify the numeroua aboriginal tribes of Ynn-nan and 
ImbChina nuder, at the moat, fonr generid beadinge; and the future 
traveller would be doirlg work of soientific merit if he oonld ascertain, by 
comparing the longnage, oostoms, and dreaeea, eta, of the tribee met 
with, the parent-reoe of eaoh. At preeent the nomenolature employed 

2 ~ 2  
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by .different traveHere ia moat oonfuaing. E d  tribe.calls the other $ 
cr different name, whioh often merely refera to aome peonliority of dram 
or onetom ; end the name people ere frequently denmibed under varim 
names. The ordinary observer, for instance, would eee no rcmmM.noe 
between two mch apperently distinot tribes as the pictuxwque Akh- 
or hill people to the weat of the Mekong-and the Ma He, the arstched 
hwood-carriern of l'n Erh and Semao. Yet they are undoubtedly the 
name people, speaking the mame Irrogqp, an& differing only in name 
and dress. 

In  dealing with .the d l 4  aboriginal raoea of Pun-nan and Indo- 
China, the two main facte to be taken into amount are the grodarl 
intrnnion of the Lolos from the north, and the retrogreseive movement 
of the Sham, who were formerly maatere of 'a large part of mouth and 
weat .Punman before the Chinese. Rebellions and petty warn, with tbe 
aoneeqnent breaking up of onoe powerful rawr into tmattered triber, d 
even the mountainona and nnprodnotive nature of the oonntry itself, 
have aleo been main factore in producing an apparently inextriable 
medley of hybrid. Bnt to return to Pu Yuan. 

1 The coatume of the Po Yuan Pen-jen women is very etriking, 00x1- 
eiatiog of a 010th hood, an open jacket, and a pair of ahort white tram 
reaching barely to the knee. But the moat important, though the leret 
noticeable, part of their coetume ia their colonred cloth gaitera Them 
the women are obliged to wear, aa without them i t  ie believed they 
would be able to fly away, leaving their huabands and eweetheut, 
mrrowful. This legend recalle a 'onstom of anoient Carthap-where 
the unmarried women wore metal leg-gyvee, which were eevered only 
during the marriage oeremony.. The Akkaa-ah a Woni tribe-WBU 
aimilar gaiters, though I do not think the same importanm ie attuhed 
to them. I t  ie probably an. emblem of eome old onetom of whioh tbe 
trne aignificanoe has been forgotten. 

1 

Leaving Po Yuan, we deeoended to the Nam Ban, known locally a~ 
the Pn Yuan-kiang. Nam Ban ia the Shan name, and Loeo in, I think, 
the Chineee tramlation of the Pen-jen word for river." There wm no 
proper ferry-boat, but our luggage was piled up on a .bamboo reft, on 
which we also o r d .  The animals were urged by the muleteen, into 
the watar, and made to swim aoroes under I ehower of stone8 and 
profanity. Every Chineae muleteer hes an unequalled etoCk of the. 
latter, no one speoimen of. which is fit for publication. ~ 

In the thick foreate which border the banks of the Nam Ben there 
said to live an old white elephant. He may some day have a oomponim, 
if the Frenoh oarry out their new projmt of brbging a d n y  np the 
Nam Ban valley. 

From the river the mad was moetly uphill-splendid exemiee for 
the men;but hard on the poor animale. We stayed a t  Ki and 
following morning reaohed I Bang. 
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I Bang conaieta of one straggling market street, situated on the ridge 
of a mountain, and surrounded by deep valleys. The population is 
about 1000, mostly Chinese engaged in the tee trade ; but a little 010th 
is also made and dyed locally. I visited the tea-plantations-mmply 
clearings on the hill-eides--snd obtained apeaimens of the leaf, flowers, 
and eeeda. To make a plantation, old dried eeede are planted and care- 
fully nourished. When the young planta are sufficiently strong they 
are transplanted in rows at  equal diatanoes. Cuttinge will not grow. 

At I Bang there 81-0 three tea-hille, and from six to eight qualitiee of 
teo to each hill. Eaoh locality is suppoaed to impart its own particular 

h v m r  to the varioua qualitiee. I Bang tea is said to be muoh better 
than that produced in the I Wu or Meng Hai districts, though the treee 
are identical and the cultivation preotically the aame. But reputation 
is everything in trade. 

The very fineet tea is known ae "Sheng Ye," and ooneieta of the 
young unopened leaf-tip, greyish-green in oolonr, and covered with a 
ailky down. This is the only quality which undergoes no preparation 
beyond drying in the sun. All the other kinds are much alike, and go 
to make up the P u  Erh tea " of commerce. 

There ia a likin station at  I Bang, and likin ie paid on all tea pre- 
pared and pressed into cakes before leaving; but loose tea going to 
Semao paye likin on arrival there. The output of the I Bang district is 
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about 1600 picnb annually. Moet of the merohanta a t  I Bang and 
I Wn, M a t  Semao, are nativea of Shih Ping. 

The Tuem and natives of the I Bang diatriot are Pen-jen, who have 
adopted a dress very much like the Shane. Their name for t h e d r s s  
is Ve-Nin," which ie aimply 8 variation of Oi-ni," or Lb Woni." 

The weather w a ~  not favourable for photography, but I bronght my 
camera out at  I Bang. The Chin* regarded i t  with e good deal of 
suepioion, there being a wideepread belief in Ynn-nan t h ~ t  foreignem 
have an instrument (ohm pao ohing) by meam of whioh they are able 
to dimover hidden treewxw, and carry away the luck of a place in the 
ehape of preoioue etonee. But having eeen the Likin Weipan go 
through the ordeal of having his portrait taken with equanimity, they 
were reassured, and the orowd whioh had been following me in the hope 
of eeeing something extraordinary gradually diepereed. Mmt of the 
Chinese along the way had heard of e telwuroope, and to dietraot their 
attention I need to give them my binoculare to play with. The mtiveo 
wen, muoh simpler, and, though many of them had never before eeen r 
fureigner, I found them more hoepitable than curioua. 

Between I Bang and I Wn I elept at  a little " Hsiang Tan " (a Lolo 
tribe) village. The inhabitants were pleased to receive a grest man," 
who, like themeelves, wan an "1 Chia-jen ; " * and when I a e k d  for r 
vocabulary, they tumbled over each other in their eagernw to enpply me 
with the required information. Like most of the Lolo tribea, the 
" Hsiang Tan" are fond of mueio and dancing, and were delightad 
when I played eome simple tunes on my banjo. The young girh of 'the 
village etartad danoing outaide the house, and though the on* illu- 
mination came from my candle-lamp and eome pine-wood torches, they 
kept i t  up until a late hour. I n  the first of the 'Etndee Sine 
Orientalee,' lately published at  Shanghai, PBre Wid, speaking of the 
Loloe, Bays " the men dance, but the women never." Thie is not at dl 
our experienoe of the Loloe in thie pert of Yun-nan. Dancing ie looked 
upon ae a healthy amusement to be indulged in by both eexea, and I 
have never eeen the slightest suggeetion of immodeety. Indeed, the 
Loloe are pre-eminently a moral race-very different from their neigh- 
boars the Shane. 

I Wu is situated on the site of a hill overlooking a valle~, and is a 
slightly larger and more important place than I Bang, with a pop&- 
tion of abont 2000. The dietriot producee from SO00 to 4000 picnla of 
tea a year. Some cotton pasees throngh I Wn on its way to Ching 
Tang, Ynn-nanfn, etc., aib Mo Hei; and iron pane, walnuts, and the 
neual exporta also come down by the same route. At Man Nai-two 
day8 north of I Wu on the Mo Hei road-there ie a likin ebtion, which 

-- - - 
' 8  I C h i 1 *  or " I-jen," Chinese for barbnrians-P term formerly employed by the 

Chinem to designate dl foreignem, but now forbidden by treaty to be ased in a d  
daonment.. 



wlleota likin on dl native produoe psseing through. At I Wu I met 
some men and women of the "Yao" tribe. They were up from the 
" Meng La" diatriat on a hunting exauraion, and were awaiting the 
return of some of their party who were away ohaeing a wounded 
elephant. The men were finely built, manly fellows, in appeeranoe 
not unlike tho Csnton~~8, whilst the women were good looking, and 
oe fearleas and independent as the men, with whom mially they 
are on an equal footing. I wrote down a short voaabulary of their 
language, and beoame quite friendly with them. They are not on 
terms of good-fellowehip with the Chinese, and will not answer to 
the ordinary form of Chineee salutation. Tho88 Chineee who have any 
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dealings with them addme the men re Lae Kenv-a term whioh 
they aeem to appreaiate. 

The "Yao" are a hardy ram living amongst the mountains, and 
moy be found almoet anywhere between the Weat river in Kwangai 
and the Mekong in Yun-nan. They are nomedia in their habits, stay- 
ing only two or three years in one p h .  They odtivate valuable 
mediainel plants for sale to the Chinem, and hunt the elephant for hie 
ivory and the tiger for his bones, which oaanpy-with deer-horns and 
other peauliar produota of the a b a n  important position in the 
Chinew pharmaaopia. They make their own weapons, and I examined 
one of their elephanbguris-a hind of aannon in miniature, with a sl~ort 
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The latter, oonetitnting the whole available military force of the dirtrict, 
ie composed of Shann, and numbern about three dozen. They u e  d e d  
" aoldiern " by oourteey, though their principal owupation daring my 
vieit wae the making of mud bri& and mortar for the new midmom 
which the Enropemu are conatruoting. There ia nothing remuhble 
about Meng Wu except the olimate, whioh is exoept iody trying. 
U r i a  is encouraged, if not engendered, by the dense foreh  with 
whioh the hills around are oovered, and from early evening till late in I the morning the plain ia enveloped in a thiak minty fog, whioh ia only , 
dispelled by a eoorohing nun. In  the summer the plaoe ia subject to 
terri60 storma, whioh often unroof the frail bamboo honees and flood out 
the inhabitante. There is no commerce, exoept in piga, and no local 
market. Large droves of '' porkers " are eent north into Chinm 
territory, many of them eventually reaching the marketa of S~IMO, 
P o  Erh, or Talang. Likin is colltwted on pigs by agents from the 
Man Nai and Yeng Lieh stations. 

Pereonally, i.e. in their face and figure, the Shana reaemble the 
Japaneee, and the women are, to my tbe leaat, just as unoonventiod 
and fascinating. But there the reaemblanoe en&. The men are lacy, 
good-for-nothing fellows, who never, unlew absolutely obliged, do any 
work. The women toil during the summer in the rioe-fielde. and when 
a t  home are induetriously employed weaving 010th. Their ooetnme is 
very pretty, consisting of a turban embroidered with gold thred, r 
short tight-aleeved jaoket, a long white pettiooat, and a ooloured elrirt 
Their skirts are so much more beaoming than the ugly mifahapen 
trousers of the Chinese women, and i t  ie thia differeooe in oostume 
which strikes the eye of the traveller coming from China 

At Yeng Wu the girls were already providing themaelves with 
cotton-seed balle, and I wea pelted with these love-mieailea whenever 
I made my appearanoe in the valley. They were not, of course, intended 
to convey any meatage to me; but at  the festivities whioh take p h  
during the Shan New Year  the^ ooloared balls play an important put, 
the unmarried girb throwing them a t  the young men of their choice. 
By oontinually aatching or mieeing them the yoxi* show their 
preferenoe, and marriage engagements are the result. At other times , 
this game reeolvea itaelf into M mode of flirtation, the one who mires 
the ball having to pay a forfeit to the thrower. All the Shrrn boy8 
spend a part of their livee in the village temple, where they learn to 
read and write, and beoome lazy. 

On leaving French territory, the route wan, to nee a Frenah nor4 
&vantable, and during the greater part of the year must be abeolntely 
impeeeeble. We followed the valley of the Nam Wu up to ib muroe, 
and then struck over the dividing range whioh forms the frontier. The 
evening wae drawing in, when one of the horses got embedded in a mud- 
hole, and we had great di5culty in extricating him. We got him out at 
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laet, and made a fresh start. But a h u g  slippery boulder lying right 
aarom the path at a partioularly narrow spot, proved a stumbling-blook 
to the first mula, that slid and rolled down the side of the ravine until 
stopped by the long p e .  It took eome time to get the poor beaat with 
its burden baok to the road again, and then the muleteem-both young 
fellowe--gave up and oomrnenced to ary. I told them to oamp out, end 
having eeen the whole party oomfortably rrround a blazing fire, whioh 
wae soon made, I etarted on foot, with my aervant, to find our proper 
atopping-place, Pelts. It w a ~  by thia time quite dark, the path wee full 
of holes, and we had to find our way sometimes by the aid of matohes. 

"BBlANQ TAN" WLOB OF IWU.  

We came at leet on the telegraph poles, and then to the stone marking 
the frontier. A few li further on we found the village of Paka Here 
I eanily arranged with four or five Chinese to go baak and help our 
caravan ; and by 11 p.m. the last of the party had etraggled in, and we 
were onoe more in good spirits. I woe really glad to get baak into 
Chineae territory, for I felt that the hardahips and difficultiee en- 
countered in French Laos were barely compeneeteil for by the 
conrteey and hospitality of the acting political agent and his colleague 
a t  Meng Wu. 

From Paka we followed a fairly good road leading level for aeveral 
days, and planted the whole way with telegraph poles. .The mountains 
hed been cleared by fire of their dense foreets; but though the aspeot 
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wre not eo gratafnl to the eye, we were glad of the change. The 
inhabitanta of the villages we paused were either Han Pa I " or Chinese, 
hoepitable but uninteresting. Some of the latter were tormerly beggan 
of Semao, who, having saved a little money by industriously following 
their vocation, had emigrated to theee parte, and were eking out r 
wretahed though perhaps honeater existence by cultivating the little 
watered valleye. 

I must not forget to mention a labourgeving device, used by the 
" Han Pa I " in hulling grain, ,of which I secured two photogrspbg 
The apparatus ooneieta of a wooden log, hollowed at one end, and with 
a piece of hard wood feetened through the other. This log is evenly 
balanoed, and a stream of water is turned on to the hollow end, which 
when full sinka down, empties itself and r i m  again. The other end, 
falling continually into a receptacle containing grain, performa ita work 
by gradually looeening the husk. 

We crossed the Nam Ban again at  Na mifa. Thie time we forded 
the river, there being nothing in the ehape of a ferry ao far aa I O O U ~ ~  

eee. I t  required a knowledge of the locality which we did not p o w ,  
to avoid the deep plaoes, and several of our party wanted drying thnt 
evening. From the Kam Ban the county presented ita old aepecte- 
hills, valleys, and zigzag roads, and the villages mew moetly Chinese. 
By the occasional uee of quinine, the efficacy of which as a 
of fever needs no endorsement, none of us were ill during the trip; and 
we arrived baok in Semao on December 25, Christmas Day. 

The object of my trip was to obtain ae much intereeting material as 

possible for the Semao section of the Pnrie Exhibition; and my in- 
tentions were to visit, if time permitted, the country of the Kaw* 
that earage people of whom we had heard so much, but knew eo little. 
March and April are not the month par excellence for travelling in 
Pun-nan. They usher in a period of dry and duety weather, with 
irritating wind, whioh continues until the rainy eeaaon. The sun 
appears and disappears daily as a round red ball, and  the hills are 
wrapped in hazy mist as to be almoet invisible. Pereonally, therefore. 
I felt lees pleased than usual at  the p r o s p t  of a long journey-a 
feeling intensified by rumours of the head-hunting propeneities of the 
savages already alluded to, whom acquaintance i t  wan part of my 
mission to make. 

Leaving Semao on March 7, 1899, we struck south-west through a 
region never before traversed by Europeans, along a road followed by 
cotton caravans coming up from Burma. My own emall -amn was 
oomposed of seven pack-animals with two muleteers, my servant, a 
coolie, and one soldier. The muleteers were fine, strapping ponng 
Mohammedans, well up in every detail of their calling. To the soldier- 
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a picked man from the Prefed'e YamBn-I entrneted my shot-gun, in 
lien of his old aervioe blunderbum; and the coolie had charge of my 
mapahot camera. 

Our Grst etage should have been Nakolo. But, M usual, we were 
late in starting, and were obliged to make a &our, and put up for the 
night in the little Lolo village of Lao Wang-ohai, 30 li out from Semeo. 
The Lolo$ proper, who oall themselves Ni Sn, exist. in the Semeo 
distriot .in emall mattered villages only, and are very muoh mixed by 

BEAN 02BL OF MEWO LIEN. 

intermarriage with other hative tribes, and even the Chinese. Their 
onoeeton, ruled over a large part of thia provhce, and there are still 
powerful independent Lolo tribea inhabiting North Yun-nan and South- 
Western Szechuan, with whom the Ni Su of Semao . claim BfJinity. 
They poeseea a mmty literature, in the shape of written manuaoripts, 
showing evidenoe of their vaniehed greatnew; but now only the 
*& Perma," or village sootheayerr, are able to read and explain their 
g e c n l i ~ ~  oberactem. 
. We rstorned to the main road nett morning, and continued all day 
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"up hill and down dale" through charming aoenery to Nakolo, a 

Chinme village of about fifteen honaea. From there the r a d  leds 
up over the Hmao Ln Shau, a oontinuation of the Ta-Ln 5h.n m g e  
of mountains whiah runs from north to eouth in an unbroken line for 
milee. We c d  i t  a t  a height of 6200 feet, and deaoended to Me 
town of MBng Pang, inhabited by "Hna Yao Pa I," or "Coloured 
Bodice" Shane. Here I obtained my first oontribution to the Puir 
Exhibition-the pretty ooetnme of the Hua Yao Pa I women, which I 
purchased without exciting snapicion aa to my motivea I 

The Shans, oalled Pa I by the Chinese, atyle tbmeelvee "Tai," I 

adding the distinotive name of their o h .  The following vuieties 
oaour in the vioioity of Semao :- 

Tai Lu, or Shni Pa I, including the majority of the inhabitante of the 
Chiieee Shan Stafes ; 

Tai Pa, or Hua Yao P8 I, so named from the mlonred bodioe worn 
by the women ; 

Tai Ns, Hei Pa I and Han Pa 1, immigranta from Wei Yuan wearing 
blmk aldrte, or Sham who have adopted Chineae drew and omtom; and 

Tai h, the people of Meng Lien, or Meng Lem. 
In  th ia paper remarh on dreaa apply partiaolruly to the women's 

ooetnmee ; the men as a rule wear the blue jwket and trousere oommoa 
to the poorer olaaaes throughout Chins. 

Leaving Meng Pang, we passed through Chen Le-pa, a large plain 
with a Shan (Lu) population. The Lu women 8re fond of gay ooloum, 

! 
and tpeir drees is very striking. The Lin Shun Tueeu, or hereditary 
ohief, wan staying in the principel village, and as we were travelling 
through hie territory we sent him oarda. Thie piece of formality 
brought 8 meeeenger from him to wish ne a p~easant journey. Our 
next stopping-plaoe was Hsiao Ho Kung, a emall village inhabited 
by Hei Pa I, immigranta from Wei Yuan, a dietrict north of Po 
Erh. Theee people were very poor, and their houeee, ins- of 
being perohed up on piles in the ueual Shan faahion, were built on tbe 
ground, and reeembled magnified beehives of the old-fsehianed s h w -  , 
t h t ~ h e d  kind. The interiore were dark and smoky, and the enbnom 

low and narrow that for days afterwards we auffemd from mm fore 
heada and a tendency to atoop. 

Villagee were not a prominent feature of the oonntry through which 
we peeeed next day, and for 30 li or more we did not see 8 human 
being. At a plaae called Tang Pa-ahau, where the road overlooke the 
MeLong valley, there ie a settlement of poor Chinem, who manage 
somehow to make a living from the hare hilJnidea. Daeoending to , 
the Mekong, we found the ferry working a t  a point known as E n  Tu- 
kow, where the dietame from bank to bank ie eomewhat leaaened by 
projecting roch ;  but the current is strong, and the water very deep. 
On the left bank above the river ie a atraw hut flying the likin flag, 
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where a tax ie oolleoted on all goode pwing  to and fro. The ferry- 
ohsrgee, whioh pertain to the Lui Shun Tuew, are high, and mnet 
mount  to a coneiderable mm yearly. We were a long time d n g  
owing to the anwillingnw of the packanimals to enter the bat, and it 
waa evening when we started to climb the steep hills on the right bank 
of the river. On our way up we dietarbed a number of peooock, 
jangle-fowl, and pheasen& that 
had oome out of the den- thiaket 
clothing the hillkdes for their 
evening wrangle and stmt. Thir- 
taen hundred feet above the 
Mekong we etopped a t  the village 
of Nan Pien Hsin-obi. The in- 
habitanb, like thoee of Hsiao 
Hekung, were immigrante from 
Wei Yuan, and the women wore 
the name aombre coetume--a long 
skirt of some bleok stuff, relieved 
by widths of green and dark-red 
olotb, a blaok bodice, and a turban. 
We n o t i d  many drivelling cretios 
of both aexes, and more than half 
of the  inhabitants were disfigured I 
with goitre. In Yun-nan one be- 
oomee roonstomed to the eight of 
thia horrible deformity, but in thie 
little place the proportion of per- 
eons amcted woe unnsnally great. 
The villagers objeoted to the pn- 
aence of our dogs ineide their 
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houses, and we n o t i d  that their 
own gaunt bemta were never ' I R ~  
allowed to enter. Having re- axx* aomrrn WITH PEOULXAB REAP-DBE~.  

marked the aame oimumotance a t  
Heiao Ho-hng, I wae a t  first inclined to attribute it to home snper- 
etitioas or religious prejndioe, but I found i t  waa really fear of the 
fleae. 

From Nan Pien Hmnshai we oontinned, alternately ascending and 
deocending, paming here a Lo Hei, there a Chinese village, until we 
strnok the Nam Wang, a stream flowing through the Meng Wang 
plain ; and, following up ita oonree, we eoon reaohed that place. Meng 
Wang is one of those fertile, popdons plateaux whioh oocur hem and 
there like oaoea in the mountainous deeert of Pun-naa. When their 
altitude ia over MOO feet above the eea, theae plaine are u n d y  inhabited 
by Chinase, below that height by Shans, whilet varioua aboriginal tribea 
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oooupy and cultivate the intervening mountain ranges. Meng W q  
ie an important Shan oentre belonging to the Liu Shun "pama" The 
population of the place-that is to my, of the eight or ten v i m  
mattered over the plain, for the Sham &like living in large corn- 
munities-mnet be nearly 8000. 

Leaving Meng Wang, we made but a ehort etage, etopping at the 
Akka village of Peeeng, which liea up in the hilla overlooking th Mmg 
Wang plain. The Akkae belong to the Woni division or o ~ o o t  of the 
Lolo race, and their language ie p r a o t i d y  the name as that of the Ma 

through P w n g  on a former occaeion, and being recognized by some of 

i He, the poor firewood-carriers of Pu Erh and Semao. I had p m e d  , 

the men, we were oordially welcomed, taking up our querten, in the 
headman's house. The Akka women wear a very pictureaque.ooetume. 
It ooneiate of an open jacket, an embroidered bodice, a very ehort ekirt 
reeohing aoarcely to the knees, a pair of cloth gaiters, and a ourions 
head-dreee. Thie laet ia a towering mese of oomplioated beadwork on 8 

bamboo and cloth foundation, ornamented with cowrie ehella and silver 
beads, and for height and general prominenoe the equal of the modern 
nratinte hat. It is worn only by the married women, haying muoh the 
aame significance as the wedding-ring. From the day of their mvrirge 
they spend their leieure time in ite decoration, and when they die it ia 
buried with them, the silver ornamente only being taken off. Except 
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on speoial oooeaione, enoh an a visit to the neighbouring market of Meng 
Wang, the hat is covered with a pieoe of blue 010th to proteat i t  from 
the sun and rain. 

I knew there would be great ditlloulty in parehoeing a aomplete 
coetume for the exhibition. When the French &at eatabliehed a post a t  
Meng Wu, there were several tribee of them Akkae in that dietriot, and 
at the request of t.he French Conaul at  Semao the Meng Wu mident 
obtained a woman'e d m  and hat. But the transaction was dbtaeteful 
to the Alrkae, and reenlted in their flight from that part of Frenoh terri- 
tory. Moet of tbeir enpektitioue beliefs Beem oentred in this remarkable 
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headdreee; and, though I approached the question as delioately ae 
pomible, my propoeal to purchase one wan reoeived with a good deal of 
anapioion. I did not tonoh on the eubject again until tlie evening, 
when, having created a favourable impression by varione little preeenb, 
I wggeated to our hoet that a ooetume, inolnding a hat which 
had not been worn, might surely be found or made in enoh a large 
village; and he eventually promiaed to do hie beat for me. At 
eleven o'olock the next morning, when I was preparing to leave, there 
were no eigne of the coveted ooetume. But eoon after my patienoe 
was rewarded, for, followed by a orowd of villagere, the headman a t  
length appeared, bringing a oomplete dreae with the hat. He told me, 
that nearly all the women of Peeang had been ongaged during thenight 
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making the thinge, whioh lacked the eilver beade and buttone only. 
Them I could pmhaae separately and fix on myeelf; so I paid the p3i0 
demanded, which, conaidering the circumstanoea, nrs not exorbitant 
Then, bidding theee eimple people good-bye, I etarted off to try and find 
a direct route through the high monnteina, known M the Lo Hei-ehuq 
lying to the eaat of Meng Wang. That day end the next I epent in 
vain endeavonre to find a suitable road for peatmimale throogh 
the hille, eventually m h i n g  the "Haiang Tan" village of b 
Hmung-tien. 

The "Heiang Tan " are a tribe of L o b i n d e e d ,  they are the d y  
people who style themselvee Lolo," the term being oonaidered oppm 
brioue by the Nian, Pula, and other tribea. They are allied to the Xiso, 

and have a aimilar dreee and language. Their onetoma and amnsemerh 
are also muoh the erme, but I oould find no trace of a litemtnn, paat or 
preaent, and the ohildren of the rioher pe~eoate are lemming Chinam. 
Chataide one of the honeerr at  Lao Heiung-tien there was poeted a Chinese 
proclamation imued by the Tumn of Lo Hei. I t  was addweeed to the 
women of the district, exhorting them to live virtuone and indaetrim 
lives, and to refrain from al l  immoral amueementa. Like other Lolo 
tribea, the Heieng Tan " are fond of danaing, which ie oontrary to 
Chineme idem of propriety, and thb proolamation waa evidently d i d  
against this innocent divereion. But a leotnre on conduot to a people 
eo well-behaved aa the Loloa woe aa unfair as it waa offensive, for the 
Chineee of South-Weetern Pun-nan h e  themaelves unuenally i m m o d  
It ie this intoleranoe of harmleee customs, coupled with their oontempt 
for native coetumea, which has created moh a wide gulf between the 
Chineee ae a whole and the aboriginal mow of Pun-nan; and i t  in 
probably the resaon why, dnrillg the Mohammedan rebellion, nearly dl , 
the hill tribes ranged themeelvee on the aide of the rebeln. The Trim 
of Lo Hei-the hereditary chief who rules over the district known as 
the Lo Hei-shan. and who, like the Shan ohieftpins, owne allegianoe to 
the Chineee-resides a t  Ta Pa-ku. 

Whilet we were a t  Lao Hsiung-tien, a band of eight cattle-thieves 
paid a visit to the village. In the middle of the night they entered the 
house where we were sleeping, and were evidently much eurpriaed to 
see a foreigner in poaeesaion. They did not attempt to moleet us, but 
aeemed, on the contrary, glad to get away from a dangerone epot; for, I 

apart from the fact that they are treatad as offioiale, foreignere us 
oredited throughout Pun-nan with superhuman fiemen- and &g. 
In the morning I found that my white metal map-box, which had been 
lying on the table, had dieappeared. 

There being no good direot route to Neng Lien, I turned north to T. 
Pa-ku, and struck west along the Chen Pien road, which had been widened 
and repaired for the peeaage of the Chinese party of the Southern Bonn- 
dary Commieeion. We croeeed and r e c r o d  their traok several timer 
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on our way to Meng Lien; indeed, by taoitly allowing i t  to be 
underetood that I wee going to join the Taoteie' party, I wee navd 
tbe annoyanoe of explaining a t  every village tbe reasons of my journey. 
At Nan Ma-ohai, our first stopping-place west of Ta Ye-ku, we were 
awakened during the night by an alarm of fire. Six h o w  below na 
were deetroyed; but fortunately there wee no wind, and the flame6 
did not spread. F i m  are of frequent ocmrrenoe in this part of the 
country, sometimes reenlting in the destruction of the whole village. 
Yet deepite them warnings and the knowledge that their houaes 
are built of the most inflammable materials, the villagere are carelem 

BOA YAO PA-I QIPLB OF HBUO YENO YANO. 

with their cooking arrangements, and take no preogutions againat 
eccidenta. 

The inhabibnta of Nan Ma-ahai are " LB Hu,)) a Lo10 tribe known 
to tbe Chinese as the Lo Hei of Lo Hei-shan. They are akin to the 
Hsiang Tan, and are to be fonnd spread over a wide area, from the 
Mekong to the Salwin. In  their villagee I found no outward evidence 
of any literature or religion. The Loloa do not build temples. They 
believe in epirita, and a t  uertain seaeons of tbe p a r  they perform ourious 
ritea and offer sacrifioe~ to propitiate the evil or reward the beneficent 
nab. 

A very long stage brought us to Shang C!hing-chang, a settlement 
of LLChia Kawa," situated on the top of a mountain 6100 feet above 

2 ~ 2  
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aea-level. Them are the oivilized as opposed to the " Yeh " or 
navage Kawas. In appearanoe they are tall swarthy people, with , 
oval feoee and prominent features, quite unlike the Lolo tribea around 
them. Their language oontaina a pemntrge of Shan worde; bnt they 
have no knowledge of writing, and I could glean little of their belief& 
Althongh they dieolaim any affinity with the "Yeh Kawae.'' and 
have partly adopted the Chineee and Lolo drees, mannera, eta, they 
are a &tinct ram, and muat be, ae their name implies, of Kawa stock. 
h e  west of the Mekong are very muoh mixed. The CSineee 
settlers, too poor to import their own women from Eaetem centres, 
intermarry freely with the Lo Hei and HBiang Tan tribes, who in their 
turn mix with other native peoplee. The reeult is a oonfneion of h- 
p a g e  and onetoms moet di5cnlt to analyze, and the fleeting traveller 
can only endeavour, by careful comparison, togueae at  the parent race of , 
each tribe. It in improbable that there are more then five or six dietinct 
raoea in Pun-nan, though there are nearly a hundred differently named I 

tribes- 
The following day we p a d  q u i b  close to the village of I Sung. 

marked on the mapa as Chen pien, the aapital of the Chen pien prefecture. 
The yamen of the firat prefect, a Cantonese, waa built down in the Meog 
Lang plain ; but he was oarried off by malaria, and his euweeeor ~.ernownt 
the official reeidence to a healthier epot on the hills, 30 l i  away. 
The quality of-the opium, whioh is extensively oultivated on the hill- 
sides in thie di~trict, has quite a reputation amonget ooneumers in 
South-Western Pun-nan. Thie year the crop will be a failure. owing to 
the want of suffioient rain during the eleventh and twelfth Chinese 
months. We passed through two hamlets whereeome Hunan men have 
eettled down with Lo Hei wives, and off the route were several Akka 
villagee. In  the afternoon we ascended to a height of 7000 feet, our 
higheat point during the trip. From this elevation we oould aee some 
big mountains to the west, the Kung Ming-ehan range, which forme the 
Burma-Pun-nan frontier, being plainly viaible no great distanoe away; 
and behind it, showing dimly through the haze, a higher range, a t  least 
9000 feet above the level of the sea. 

On our arrival at Nan Tieh, a Lohei village, we met a oanrvan of 
cotton in charge of some Mahommedan muleteers, who had come from a 
place in Burma, north-west of Meng Lien, and were making their way by 
a roundabout route to Ta Pa-ku. They had been obliged to skirt the 
edgen of the Kawa country, and told me many storiee illustrative of the 
fieroeneae of this head-hunting tribe. At preaent only the Shme are ~ 
able to enter the Kawa country without being molested; and some 
Chineee offioials, whilst making a preliminary eurvey of the frontier 

I 

whioh runs through their territory, were only reoently attaok:ed, uid 
obliged to flee for their livee. The Kawaa build up near the hilltop, 
and their villages are ao arranged that the only entranoe is through , 
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a tunnel-like passege cut into the solid earth. Their h o ~  are 
cavern-shaped stmatures, made by digging a hole in the aide of the 
mountain and ereoting a mde porch outside. They oultivate mountain 
rice end maize, and make a curioue oloth of strong texture whioh 
they eel1 to the Shana Their ordinary coetume, men and women, is 
a ridiculously mall loinsloth and a pair of huge earringe; but when 
visiting the marketa, they fold a pieoe of 010th skirt-like around their . 
bodies, and the women weer in addition a looee shorteleeved jaoket 
and a pointed oloth hood. These and many other details I lesrnt 
from the Mohammedan muleteers. They were British subjects, and 

THE TEN BILL8 OP IBANQ, 8EOWlSQ TEA-TREE& 

must  have been proud of the fact to acknowledge it, for they were 
dressed exactly like other Chineee, inoluding the queue. 

We left the main road a t  Nan Tieh, and struok eouth across a deep 
valley and up the o p p i t e  hill-side to a " Chei Kru," Akka village. 
Thie is a variety known to the C h i n e  ae " Ping Fu," or Level-heads, 
from the women wearing a less imposing head-dreeu than the Chien 
Fu," or Pointed-heads. I tried hard to prooure another d r w ,  but failed. 
My mod= operandi in thia in&noe waa as followe : the headman of Nan 
Tieh, our etopping-place, was a Lohei well known to the Akkaa of the 
village, and I perauaded him to start some time before us in the morning, 
and to try and arrange for the purohese of a woman'e oostume. I made 
no limit aa to the price of the articles ; he was to be remunerated for his 



trouble if he failed, and to reoeive a dated sum if he a u d t d .  1 
think he understood that my motivse weme quite f ihd ly ,  d 
h o n d y  enough to earn hie reword; yet the scheme had no dt, 
except to bring tbe whole of the villagere out to the roadaide lo  watch 

M pur* We stopped to rest a t  Chin Fang, a Lohei vi1lq-p. he 
apitrrl of a emall hill district ruled over by a Chinem, who ia 
married to a native woman. He wee away with the Chineae frontier 
party, at  the head of a number of hie snbjecta ; but his eon had re- 
turned the previous day, and gave m a full eocoont of the progea of 
the commission. 

Tbe Tao-tai of Pu Erh was in oharge of the Chineee party. .nd the 
Britieh officials mnst have been impreesed by the nnmber, if not by the 
martial appearance, of hie following. Soldiere were eummoned from 
park of the prefecture to aot ee hie eacort, whilst a percentage of the 
inhabitants of every little village along or nePr the route accornpmid 
him headed by their local chiefe. The armament of thie motley crowd 
wee varied, coneieting of weapons old and new, from the latat-pattern 
Winchester (manufactured in the araenal a t  Pun-nan fa) to the p r ,  
trident, and blunderbum. Everything wae working emoothly, 
heard, exoept for the little difficulties connected with the diviaion of 
doubtful tamtory; and the Britieh party, with their smart escort of 
aikhs, created a very favoarable impremion. We notioed many proofs, 
in the ahape of bottles and empty preserve-tine, of the recent patmage 
of foreignere through the country; and once we came upon the 
mloured picture, " Joeeph's Dream" ( T d h  Chrietmae Number, 1898), 
stuck up in a conspicooue place outaide the hut of an untutored saw 
The contrast in this wild wildernem was startling. 

Thieving bands of Kawee were known to be in the vicinity of Chin 
Fang, ee a few days before a neighbouring village had been raided and 
some cattle driven off by them aavagea, who are mid to be able to cleave 
a pig in two with one etroke of their keen-edged eworda When w 
left, our young host ineiated on sending eight men ee pards,  who 
acoompanied ue down to Meng Ping, a plain inhabited entirely by Sham 
Like Chin Fang, i t  is one of t h e  little mi-independent mrnmuniti~ 
no common in thie region, appertaining to no partioular date, but 
paying a nominal tribute either to the Chen Pien prefect or to the 'ham 
of lohei. Theee small dirrtricta are under chiefs who have been given 
wntrol of momls of temtory aa reward for their help to the Chinese at 
some critical period. The headman of Meng Ping waa with the Chen 
Pien prefect at  the frontier. Like many of the Sham, he h.s tbe 
reputation of being invulnerable. 

The belief in the potenoy of oharms, etc., is very widespmd emongst 
the lower olaan Chinese and the Shans in this part of Yun-nan. The 
latter, in particular, have all kin& of a m d e b  to w a d  off evil, the gem of 
their oollection being one which oonfers invulnembility on the m m r .  
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Thie aseful quality may elso be obtained, I wae informed, by under- 
going a very painful prooeee of tattooing. During my trip I WM a h o n  
a "dragon's neetW-whioh looked like a bit of the horsehair atuffing 
from a foreign saddle-guaranteed to render the pumhsser'e honae aafe 
fmm 6re; and a "fernole deer'a horn,** whiah would enable the 
fortunafa owner to walk grest dietanoee without fatigue. Not being a 
h d e d  proprietor or a profdona1 sprinter, I had no nse for theee 
things; and though I entered into negotiations with eeoeral people for 

the taliaman whioh wonld render me invulnerable, none of them were 
willing to etand the test of Weatern eceptioiem-a reoolver a t  thirty 
paom-even though I offered them an enormous anm and a handeome 
foneral in ceue of mident. 

We travelled through aome wild oountry next day, and towards 
evening came again to the main mad. At one plaoe we esw, working 
in the fidda, aome Kawa girls, who appeared to be in puria raturdibw; 
a o l m r  inapeation, however, revealed the cnetomary loin-rag. I 



might have epent the night in one of their villagee, but my 8hm 
gnide advieed me not to do ea He ePid that it was unual fat 
otrangene to take a pard of Shans with them when intending to 
visit the Kawse in their h o m e ;  no, leaving the mountaim, .re 
dcmwended to the Shan town of Nang He. From there the r d  
waa level the whole way to Meng Lien* The prinaip.1 town of 
Meng Lien ie eituated on the uide of a doping hill at the northern 
end of a large cultivated plain, 3600 feet above the level of the 
The mountaine around are covered with thick forget, and the plain 
ie watered by the Nam Lien, a cool, limpid, and doggish river, which 
rune at  the foot of the inoline on which the town ia built. It 
certamly the prettiest plaae that we had visited during our tip. In 
the plain, nestling amongst the woods, are many other villagee, and the 
total population mnet be nearly 20,000. 

The dietriot of Meng Lien oomprbea a large tract of territory, 
whom weetern boundary forme for mme diatanoe the Bnrmeee frontier. 
The preltent T u r n  of Meng Lien ia a young man of twenty-one, on 
whom the Taotai, when passing through on hie way to the frontier, 
conferred civil rank of the third 01- He was married the day we 

arrived, and invited me to the wedding feativitiee, which were taking 
place at  the bride'a home some distance away. But I waa anxione to 
vieit the market on the morrow. and wee obliged to refnae. In an 
interview with him, I learnt that the boundary cornmiseion had started 
a t  Meng Ah, a point sonth-weat of Meng Lien, and were working south. 
That part of the frontier running through the Kawa country has not 
been defined, and will be left over until next year. Unleee aome 
arrangement ia made by then, fighting between the savage inhabitante 
and the Boundary Cornmimion is, I am asanred, inevitable, and the 
Indian Government will probably despatch an expedition to the frontier. 
We found accommodation in a temple near the Tussu'a yamen, and 
the chief bonzes, the junior prieate, and etudents quartered in the 
building received ue with ourioaity, but cordially. All the Shan b o p  
enter a temple a t  an early age, where they learn to read, write, and 
ohant prayera. Should they eleot to stay, they are gradually promoted, 
and so many pupils are entrueted to their are.  Every morning t h e m  
youngetera may be men ohanting the contenb of their boob aloud to 
their instruotore, or pricking letters on to palm-leaf booklets with a 
steel stencil. 

Amonget the other raoee of thie part of Yun-nen the immorality of 
the Sham b p m r b i a l ;  but i t  is not a t  first apparent to the p.eeing 
atranger, who is often at  a loea to know how such a bad repubtion hrs 
been eatablbhed. The faot that both eexee mix fredy togethes; and 
are on term of social equality, however contrary to Chinese id- does 

+ Yeng Lien, or Yeng Lem. 
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not offend the foreignere' eenee of propriety. Farther aoquainbnce, 
however, will show him that the Shsn girle, outwardly ao pleeeing, 
modeet, and indnstrione, are utterly wanting in virtue ; whilst the men 
are dissolute, even the etudenta in the templee throwing off their 
p r i d y  drees and demeanour a t  nightfall. The unmarried women ere 
allowed the moat abaolute freedom, and have many lovers; but onoe 
married, they beoome, aa a mle, good and faithful wivea, and take a 
prominent part in the management of the houeehold. 

It wes very cold in the early morning a t  Meng Lien, and I remarked 
t h a t  a t  low altitndea the temperature wae much higher during the dsy 
and lower a t  night than on the hills. Dnring our stay in the temple 

we were awakened regularly a t  daybreak by the prieete and etudente, 
who, kneeling in front of the great gilt Buddha, yelled their morning 
orisons with more vehemence than harmony. Then the women of the 
place entered in twoe and threea, and, firet removing their turbane, dso 
performed their devotions. They bring with them offerings to the 
gods-little balls of glutinona rioe and a handful of chillies. We 
vieitad the market, which ie held once every eix days at  Meng Lien, 
and ie frequented by many different kinds of people, eome of whom 
come from distant placee. I obtained aeveral ourioaitiea, inoluding the 
gala d r e w  of the Kawa and Lohei women. Amongat the foreign 
thinge for sale on the etalls, I noticed all aorta of woollen, eilk, and 
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oottan piacegoode, in mnch grentar variety than can be f d  rt 
S e w  ; condensed milk, candles, umbrellas, lead-penoiis, and bn#ons. 
Theae ortialee are brought from Mandalay or Bangoon by Shan haden, 
who frequent all the big markets of the Chineee Shan Staten. They 
never go to Semao, fearing the intoleran- and jealouey of the Chinwe 
rnerohanta there. 

Leaving Meng Lien on the morning of Maroh 21, we d ths 
plain in a south-eaaterly direction, and found onreelvee once more 
amonget mountain rangeehere covered with denee forest. About noon 
we encountered a foreet fire, and had barely time to rneh paet the point 
of danger, the flamea already lioking the long gram a t  the side of the 
narrow path. The laat bone threw hie pack into the fire, and in 
rescuing i t  one of the muleteere burnt hie hand rather badly. Fnrther 
on huge branch= of fallen trees, still burning, blooked the path end 
stopped our progrese. We were on the elope of a mountain, and A d  
go neither up nor down. Behiid and below ne the woode were on firs 
and it needed our united efforte to move aaide the blazing loge and 
&art on again. Then the strong wind rushed the flamea up in front 
of ue from below, separating three of oar party from tbe caravan. The 
heat wee almoet unbearable, and we had difficulty in keeping the how 
quiet ; but at laet, after an anxioue time, we were ablo to paar, through, 
and made all haate to get away from the burning area. 

We rested awhile in a Kawa village, the villagere belonging to the 
eemi-civilized kind to be met with on the ontskirte of the Kawa oonntrJ.. 
From one of the men-+ ferociom-looking old aavage, with unkempt 
hair falling over hie ehouldera-I obtained a ehort vooabulary of their 
language, my deeire in thia dimtion being limited by hie ignoranoe of 
Chinese and my imperfeot knowledge of Shan. He aocompanied ua as 
a guide to the next Shan village, and I bought from him an old 
fuse-gun, made locally, the etoak of which was emeared with blood 
and ornamented with the feathera of birds which he had ehot- 
Our route led through a mountainoue barren country with few in- 
habitants until we arrived at  the Pu Meng-ahan village of Nong Ihg ,  
situated in tbe oentre of an important tea-dietrict. Thia place belong8 
to Meng Che, bat the adjacent villugea of Ching Mai, Meng Ping, 
Man Kieng form part of the territory mld orer by I&- Yang, a 
Chin- merchant of Ta Ya-ku, who waa given offioial rank and obtained 
a grant of land for hia aervioee in the war against the hill trib of 
Lohei. Theae three villagw were lately made over to him by the Meng 
Che Tueeu, with whom he ia on very friendly &ma. 

From Nong Hang we deaoended to the Shan town of Meng M.llg, 
situated in a big plain. Game of every kind ia plentifnl in the thick 
woo& which cover the bille around, and on leaving the plain I obtained 
a ehot at  a peacock. Between Meng Mang and Mew Che there ue no 
villages near the road, and ae we arrived late at  the eummit of the high 
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range whioh divides thew two plainq we decided to a m p  out. We 
found a pleaaant sheltered gully with gram and running water, where 
we spent a good night, the atmosphere a t  that height (5500 fwt) being 
dry, with no sign of the heavy miat whioh nightly envelope the low- 
lying plains. The weekly market waa in fall swing when we amved 
the following morning a t  Meng Che. I noticed the aame variety of 
foreign goods exposed for d e  es a t  Meng Lien, and amonget the orowd 
of frequentma were eome Hnnanese pedlare, with their usual stock of 
matchea, peraaesion-caps, Chineee buttons, and the odde and ends 
peculiar to a pedlar's stock-in-trade. 

From Meng Che to Meng Hai i t  is only 50 li. On our arrival we 
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fonnd hundreds of Shan men and women and a few Chiueee orowding 
the market, and preparing to camp under the small straw she& which 
serve ae ecwnty proteotion against the sun and rain and heavy night dew. 
The market wsa to be held next day, and these people, who had come in 
from a distanoe, would be ready to wrangle and barter a t  an early hour. 
At night I vimted the place again, and fonnd many of them lying around 
on the ground fest esleep, while others, inalndiug most of the Chinese, 
were huddled up near their opium lamps. Before daybreak the 
market was aatir, and people were coming in from all directions. 
Tbere are two roade from Meng Hai to Kiang Hung-one through the 
Meng Sung tea-dietriote, the other curving round to the south in a 
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eemioircle. Having al-dy been over the former, I this time chose the I 
more santherly route, which led for aome dintmnoe through tea-planhtiona 
Outside one of the large villagea whioh we peseed were the oorpwe of 
IIU Chineee amrounded by tn l tum.  Theee men belonged to one of the 
numeroue mall bands of robbers and horae-thievea living around Smm 
and Pn Erh, who overrun the Shan stah during the dry smm. 
attaoking small oaravana and e b l i n g  horsee and cattle. Somethw, M 

in thia inetanoe, punishment overtakes them before they con get away 
with their booty; but it wae a aommon ooourrenoe during our trip to 
meet partiea of villagers armed with epeere or old gans, looking for lad 
at t le .  The Bhane, when they cstoh them thievee, cut off their heds 
without referenoe to the offioirrle. At one plaoe en routs I ssw the 

I 
headleee bodiea of two horse-thieves lying out beyond the village limits 
During the morning we twioe forded the Nam Ha, a stream whioh, 
rieing above Meng Che and flowing through both that and the Meng H.i 
plaina, empties itself into the Mekong a t  Kiang Hung. Then a steep 
anoat brought us to Nang No, a '& level head " Akka centre of three or 
four goodsized villagee. The dietrict prodnoen a lot of tea of exmllent , 
quality, and the inhabitants were well-to-do and would listen to no 
enggeetion for the purohaee of their garments. At I Bang and I Wn 
the Chin- make a cloae distinotion between the tea-leavea according to 
the age or time of picking, and they have gained a reputation by o h  
of the finer young qualitiee ; but in all other districts the nativen wait 
until the treee have put forth a11 their leavee before oommencing the 
harvest. The tea ie bruiaed and dried after picking, and aold loom to 
traderd, who carry i t  up to Semao, where i t  ia currefully sorted into three 
qualities. The output of the tea-distriota weat of the Mekong ie many 
timos greater than that of I Bang and I Wu combined, amounting to 1 
about 26,000 picule annually. There were two anrione gaten to the 
village where we etopped. On the top of the Lret, facing the d, 
was the ekin of a dog with head intaot, its month open and its teeth 
grinning de6anoe to the evil epirits who are alwaye eo eager to enter 
Akka villagee. The other gate, which waa of ourioue make, had M 

ornaments, and probably with the eame idea of soaring away ghoets. 
the model of a rat, and the nude figure of a man roughly carved from 
the branohee of a tree. I inquired oarefnlly aa to the beliefa or re 
ligion of the Akkaa, but could get no information beyond the string 
of legends about good and evil epirits oommon to moat of the mom 
in Aeia; even theae would have been intereeting, but that no two 
people oould relate them alike. 

At Nang No, aa elnewhere, the Akka women work hard in th8 
fielde and a t  home; but the men have acquired a faoility for l o d q  
foreign to the nativee of poorer diatriots, and which mnet be pot 
down to the pernioious influenoe of wealth. The altitude of Nang 
No ie 5800 feet above aea-level, and we olimbed another 300 fast 



JOURNEYS IN TEE CHINESE SHAN STATES. 613 

before commenoing the trying dement into the Kiang Hung plain, 
where we arrived a t  midday. In the afternoon we pasmd Kesai, the 
wsidenoe of the prinoe, who ie constantly surrounded by  a numerous 
body-guard of men drawn by oonscription from the villagea in the 
plain. The people were in a very exoited ~tate. I t  wae rumonred 
that the powerful Meng Che Tumu intended to come and attaok them ; 
the prince had also reoeived b w e  that the Tao-tai waa going to pay 
him a visit on hia return to Pa Erh from tbe frontier. We etopped for 
the night a t  Katlang-kai, near the Mekong. After the freahneep, of 
higher levela, we found i t  unpleeeently warm in the plain, whioh lies 
a t  an altitude of 2200 feet above the sea only-the lowest point of our 

A BEAN m L E  AT CHBN LIE-PA. 

journey. Next day we ferried the Mekong, and, croeeing the dividing 
renge, alept at  Man Hoko in the plaine of Heieo Meng-yang. The in- 
habitants are "Hue Yao Pe-i," a Shan tribe whioh I have already 
described; and I pumhsaed without difficulty another of their costumes, 
trimmed with silver and elaborately embroidered. 

The hills around Heiao Meng-yang are covered with virgin for&, 
the haunt of wild bearstethe elephant, tiger, panther, wild buffalo, bear, 
and pig, and feathered game in great variety. Fifty li to the north- 
eest of the plain ia the tea-district and former city of Ynlo, now an 
unimportant village mentioned in old Chinese chroniclee dealing with 
South-West Ynn-nan. 
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Leaving M.n Ho-ko, we were undecided whether to trsvel &wly 

and camp ont for the night, or pneh on to the next village, 90 li & i t ;  
but an adventurn whioh befell ue w h i t  we were at  our mid-day meel 
obliged ua to adopt the former plan. We had travelled during the 
morning through thick woods, following np the sinuoua ooaree of a 
ernall etream There were no honeee of any deeoription along or neu 
the road, and the only human beinge we met were eir Sham We 
atopped a t  noon in a euitable spot, and as usual the horses were turnea 
loom to graze, whilst the muleteere and men prepared their r i a  
Preeently we heard one of the horeea neighing,. and, aa they were 
generally too hungry to make a n o k ,  one of the mnleteern went to 
see the canee. To be brief, six of our animals had been stolen by the 
Shane we met the enme morning. They had followed ns, eeiEed their 
opportunity and six of our horeee, and were on their way baak to H n i ~  
Meng Pang. Fortunately my men were a! strong, active fel lom and. 
picking np their weapons, they were eoon in full purenit. At fbt 1 
disliked leaving the baggage unproteoted. but I eventually joined in 
the cham. I t  kes long and dimmforting; but the nature of the 
ground aided ue, whilst i t  prevented the tired horsee from going very 
f ~ t ,  and my men a t  I& overtook the thieves. The fighting ars 
m d y  over by the time I arrived, for the Sham were no match for our 
mueoular Mohammedans, and after reoeiving 8 few hard kn& they 
cleared off into the bueh before our firearme were brought into play, 
though the soldier in hie zeal sent two ohargea of small shot after them 
from my gun. However, there were no casualties, and, having re 
aptured the horw. we retorned perspiring but triumphant to our 
interrupted repast. The thieves belonged to the local olses, who, 
though very conning, are aa a rule not courageous enough to be really 
hgerous .  

In the afternoon we let off a dynamite cartridge, purchmed at 
Meng Lien, in a deep pool near the road, and obtained about 10 Ibe. 
weight of delioions fish. We camped out in an open spaoe, firet destroy- 
ing the long gram all around, and then lighting four big fire0 to keep 
off predatory wild besets. We were etill a t  a low altitude, and a 
thick mist enveloped ne from snneet until after sunrise the following 
morning. From our camp we ascended, and found ourselvee onoe more 
amonget Chinese villages, and next day amved at  Pn Teng, the capital 
of the Shan etate of that name. The town lies, ae usual, in a long low 
plain (altitude 3000 feet), watered by the Ta Keng, a tributary of the 
Nam Ban river. 

The dintance from Pu Teng to Semao ie 110 li, two abort s t a p e  over 
hilly country, but a penon unencumbered can oover i t  eseily in one 
day ; so, leaving my caravan to follow on slowly, I started from Pu Teng 
ehortly after eunriee, and arrived baok at  Semm in the afternoon, after 
an abeence of thirty-three daya. Exoept the little miahape whid I 
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have mentioned, we met with no trouble or &knea en route. T h e  trip 
wae an enjoyable one. a n d  the mulb will moot probably be on view 
to viaiton, to t h e  Ohinese Court of the Paria Exhibition, 1900. 

Before the reading of the paper, Admiral Sir W. J. L. W H ~ B ~ N  (Viae-hident) 
srid : I will call upon Mr. Wuington Smyth to rerd the paper we are going to ham 
thie evening. Mr. Carey is nnfortuatdy not here, being etill in China, and we 
are very much obliged to Mr. Smyth for d i n g  hi paper. Mr. Smyth h a  been 
in the southern pa& of the Shan Statea, and will therefore be able to read the 
paper with eympsthy. Mr. Carey ie an oficer in the Chin- Cuebme, etationed 
in the weetern part of Yunnan amongst the Sham; and the paper deaoribss 
expeditions made from hii centre a t  Semao to the weatward, over the Mebong, and 
into British territory over the Burmese frontier. 

After the d i n g  of the paper, the following diecumion took p h  :- 
Lord LAYIHQTOH: I think I may safely my that the paper given a very ~ l o r e  

and succinct description of the northern portion of the Shan Stotss. Many of the 
mntm depicted remind me very forcibly of my own expcniencea when I once went 
through the southern portion of the Shan Statea. Of courne the chief inkmot at 

' 

that time woa political, oa to the poseible destination of the etatee, to whioh 
of the great Powers they would belong, but that is not a point to be touched on 
here. From the density of the population, it  is to be euppaaed that they us very 
fsrtile, and oould be rendered more ea under different aonditions; the time ia 
coming when we ehall eee some European p>wer in control of that portion of 
Yunnan. Travel in certainly a t  times very trying, and I remember well, after the 
rains, how exceeaively &&cult i t  wss to surmount the continual h i h  that lie in 
the way; they become so g r a y  ae to be impmtimble, until the sun comes out 
strong enongh to dry up thii greasy mud. I a h  remember the instrument wed 
to thrash ont the paddy which war deaoribed in the paper ; i t  ia rather ingenione 
and very simple. The w a h  falls into a hollow log, and as it  emptiee, the pestle 
f& on to the grain, removing the husk. I have no other remarks to -make 
on the paper. I am very glad to  hear again of thtne regions, for I was able 
to epend a very happy portion of my l i e  travelling there, and I think we d 

, 

owe a debt of gratitude to Mr. Carey for hie having compiled hi experienoes 
for our benefit. 

Major A. C. YATE : In the autumn of 1887 I was serving in Burma, and wae 
inetructed to proceed to Mandday, and report myself there to the Intelligence 
divibion. On arrival I wan told I ehould either have to go to Bsngkok and travel 
northwarde to explore the country, or join one of two Shan expeditions about to 
annex the temtory between the h d h y  and Salwin rivere. Ultimately, I went 
with the northern Shan expedition under Major (now Colonel) Y a h ,  R.A. The 
eouthern column wne under Colonel Swetenham. We took, more or lew, the route 
now foll,wd by that railway to the Kunlon ferry on the Salween that many 
people think will end on the Yangtss Kiang. We oronead the great Gokteik 
defile, one of the moot diffioult points on the projected line, eeveral hundred 
feet deep, and very dillioult for engineers to negotiate. They have, however, 
negotiated it, and are now putting a bridge over it. Thence we went to Thibaw, 
where we were entertained by the well-known Tsawbwa. I n  his own territory he 
had been accustomed to regard the life of hie eubjecta as of little importance. 
During a visit to Rangoon &me twenty to thirty years ago, he had t w o m  three 
of hie men pnt to death, thereby bringing himself within the reaoh of British 
hw. However, he received timely warning to clear out, which he did; and I 
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lure understood that his gratitude to the British Oovernment for not interruing 
with h b  p m p t i v e  is one r e ~ ~ n  for the friendly attitude which he hudnys 

&me of the tribes through whoee temtory we marched gave m trouble, but a~ 
we h d  strict injunctions not to fight if we oonld avoid it-we had 160 men and 
two gunr--we tried the pacific policy as far an possible, although at  Theinni the 
Tuwbwa, who had a p p m c b d  the Chinem with a view to obtaining their aid in 
checking W, only e n t  in his aubmiion when we were within a few milea of bin 
chief torn. From Theinni we went about 160 miles to the Kuolon ferry oa the 
Sdween. The r o d  had fallen into completa disuse. The pictures which I hrrs 
jmt lldsn on the screen reminded me of many things I ssw and h a d  of there. An 
intelligence officer I had to find out what 1 conld, and any one who hrs b&n 
amongat Sham will understand the difficulty of getting intelligence out of than. 
I made careful note of the Salwin sunpension bridgss, however, from thar 
detcriptione, and I now see that what they told me ass c o m t .  

Having reached Kunlon, we had done our duty, and having annexed fmm 
10,000 to 16,000 nquare milea of temtory, we returned to Mandalay. An we 
rmvched in, Sir George White came out t o  meet us. The British part of the 
wcort coneisted of fifty Munster Fueilierr, and never did men look fitter than they 
did, after their three months' bard 'work. That, very bristly, is how we annexed 
the temtory between Burma and the Salwwn. I t  was done almost unnoticed. 

Mr. W A B I N G ~ N  SMITE : 1 feel that one dnty 1 have to do is to explain  shod^ 
tho nature of them innumerable tribes. Mr. Garey, in his most intereating pp~, 
meot.ions a great many names, which must have left you in a mixed condition u 
regards the tribes mentioned ; for practical purposes there are two main diviaiow- 
the first the Ka, who call themselven Woni, such an the Akka people and seven1 
other very primitive tribea, who are practically the aborigines of the country; and, 
secondly, the Shans, who are called by the Chinese Pa I, and who call t h t d v e j  
Tai. They are found all over IndeChina from to 28O N. lat., even to tbc 
headwatem of the Irrawaddy valley. Many of these have been described by Mr. 
Mecarthy, the late General Woodthorpe, who is miseed M, much all round the 
Indian frontier, Mr. J. G. Scott, and other travellers who are mostly nnfort~nuely 
unable to be preaeot this evening, or we might have heard more of this, to my 
mind, most fascinating country. 

Mr. Carey remarkn on the extraordinary credulity of these people with regard to 
talismans. I obtained one once from the head of a monastery, a very valuable Little 
piece of wood, which defends me from falling trees and swordcuta I tried to pt 
one to protect me from u~otors and bicycles, but he was unable to mpply the 
want. I will not detain you longer, but will give you on the Lao mouth-orp r 
short piece of music played by the Siameee Shaus in the valley of the Me Kong. 

Sir W. J. L. WHARTON: I am nure we shall all agree that, whatever elm the 
Shans may not have done, they have obtained a certain proficiency in m d  
instrumentrr. For ssvage instruments, the tune just played M by Mr. Wluingt~n 
Smyth had a most pleasant tone. 

The p p e r  we have just heard is a little difficult to follow with the map  
have here, became to look at  the map you would think this a plain country. 
whereao it  is a mountainous one, the mountains running down in long r i d p  
prallel to the valleya It is neceearry to realize that what we have gone through 
in very mountainous country, interspersed with valleys and fertile areas of 
cultivation. I t  is an interesting country that created some stir a little time WJ, 
when Major Yate told us it  WM doubtful where the boundary would be dm-. 
and it may still pcesibly come to the front some day. This will be a very vaIu~Me 
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record in the Society's J d ,  M it oont.im very many points of intareat; and 
I am mrs the mesting wil l  agree with me in communicating to &. Carey our 
obligations for his having d t t e n  and sent this paper to u* 

COLONEL DURAND'S 'THE MAKING OF A FRONTIER'* 
IN thie book Colonel a Algy " Dnrand haa given a moat oharming acmunt 
of hie etewardehip aa warden of the Gilgit frontier for about five  yet^^ 

clubeequent to the establiehment of the Gilgit agency in Mmb,  1889. 
No etranger country exista in all Asia than thie borderland 

of mingled megnifioence and horror--a land of magnifioent mountains 
seamed with nnmeawred glaciers, overshadowing valleye aa beautiful 
oe any in Knahmir; valleye whom sweet lovelinema warms the author 
to enthuei~tic  d d p t i o n ,  and which are well illuntrated by eome 
admirable photographs in the pagee of hie book. Colonel Durand 
travereed the country with the eye of an artiat, no leee than that of a 
eoldier; and M he poeeeeeee the gift of an attraotive atyle in writing and 
8 power of vivid deecription, hie book is interesting from beginning to 
end. 

But hie administrative dutiea demanded muoh mow of him than 
devotion to the picturesque aepecb of nature, or to the intereata of 
aport, and hi etory of the ghaetly nature of thoee poli t id revolutions 
whioh o m r  periodically in the nogoverned wildern- whioh lice 
beyond the Qilgit border, is a revelation of the extraordinary mixture 
of bloodthirsty fcmuity and inooneequent light hoartednew whioh atill 
.animates the unredeemed portion of Ariatio humanity. 

'*Half monkey and half tiger" ia Dnrand'e estimate of Chitrdli 
-character. A ChitrBli, or Kanjuti, chief will sell hie own people into 
slavery; he will murder all hie neueet relatione with rnthlem f e d * ;  
he will iaoe death (when he muet) with dignity and pluck ; and he will 
(at leset the ChitrBli will) charm a Enropean visitor by hie frank, aor- 
dial good nature, and hie faaoinating mannem The monkey " ia 
ueually predominant; but no tiger that ever lived oen equal bin 
-deliberate, murderow bloodthiratineea when he haa accounta to e q u m  
with hie own familiar friends and family. 

Opiniom may poesibly differ as to the praotioal political or military 
gein of each edvenoed poeitione as Chitrhl, but there can be little doubt 
about the moral mponaibility of a government that might extend its 
hand, and yet would lesve such a country to etew in ita own seething 
~ n l d r o n  of miarnle. 

I n  1888 there were already gathered together tbousande of Kaahmir 

'The W o g  of a Frontier.' By A. (3. Dnrand. London : 3Iumy. 1899. 

No. V.-MAY. 1900.1 2 M 
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aoldien, with little dimipline and with m a t  inadequate militmy ~ 
ammgemente made for their welfare, prepared to enforce the rule of 
Kaehmir in thoee border dietriota which bad been conqned  or annexed 
by the Sikhs, but whioh had broken loom fromallogre aaoendency. For 

the time being peaoe was patohed up ; but auoh patchwork never h t a  
long on the frontier ; and it fell to Durand in 1891 to rerrseert the righb 
of K h i r  in Hunte. Thia story he doea not tell; it hre been dredy 
well told by Knight ; but he do- tell of thoee prooeedinge whioh led to 
our mupation of Chilaa, and t h h  part of hia book ie euffioiently 
imtmctive. I t  illuetratea foroibly the diffioulty of drawing a line when 
onoe a ,frontier is overstepped, and we begin to meddle with Uthe 
tribee." 

Colonel Dnrand'a nuggeation that in 3888 (thin wae before the 
inauguration of Imperial aervioe in the native atetea) a thouand 1 
Comaoh might have made their way to Srinagar to the aatoniahment 
of the peaoefnl inhabitante of the Kaahmir valley, ie rather etartlimg 
to any one who haa digeeted hie desoription of the nature of tm* 
Gilgit frontier roadn. We know now that fifty good fighting men 
oould mrtainly hold enoh roade; and it ie hardly oredible that Sikh+ 
Gurkhaa, and Dograa were rednoed to n condition of such utter imbeoiity 
by W management as to have rendered it impoaaible to mainbin a 
defeneive position in ench a oountry againat enoh a foroe. 

T. H. H. 

THE OCEANOGRAPHICAL AND METEOROLOGICAL WORK OF I 

THE GERMAN " VALDIVIA " EXPEDITION.' 
By Dr. Q. BOHOTT, Deutuohe Beewarte, Hamburg. 

[Abstract of a paper read at the British h i a t i o n  for the Advancement of Ebiaoce, 
Dover, September I6,1899.] 

I OoNBIDEB i t  a great honour to give an account of tbe Vddittio expedition in this 
assembly, especially under the presidency of your chief authority on oceanography, 
Sir John Murray. 

England hes a considerable interest in our Qernun deep- e x w o n ;  

The (feogtaphicol Journal has given revert11 notices of thin expedition-in roL rii. 
p. 494, on the ahip and the ecientiflo ataff; p. 569, on the voysge from Hamburg to 
O m b n  and Canary Man& ; in voL xiii. p. 297, on the mdimoveq of h w t  i.hod ; 
on p. 836 will be found a ohart ahowing the t d  of the VaMivia in the Bocthem 
ocean along the ice-boundary, and aloo the deep- mundiop ; and h l l y ,  p 640. 
exteneive rummary of the wientiflo work, also of the mologial i n r e a t i g a t i ~  of the 
whole voyage between Cape Town and Bnmata. We give hers m e  umoldw 
remarks reluting to the above-named inqnirier 
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oome important i e s  of our equipment were m d e  in England, and the leader of 
the expedition, Prof. Chun of Leipin, h~ pointed out on a e v d  occasionr how 
valuable the advice of Sir John M u m y  baa been to him. Moreover, in the 
summer of 1898, when the VaMivia wan starting on her voyage, she anchored a t  
Q M ~ ,  and dl the members of the expedition enjoyed on t b k  occ~sion the  
hmpitdity of the llcientific men of Edinburgh; and on her return, in April, 
1899, the Vddisio anchored here juat outside Dover for a day. I did not then 
think that I should six months later be in thin very place to give an account of 
tbe ocemographicsl and meteorologid ohmrvations which had bean made under 
my care. 

1. Soun~mae.  

A t  most of those stations where important oceanognphiorrl or toological work 
rre to  be done, the depth of the ees had first to be munded. Even where, word- 
ing t o  the charb, the depth of the sea waa known more or ]err, .coumtsly, we 
had first to mund, to ancertain the nature of the bottom before the n e b  nsre 
let d o n ,  and alm to g u r d  against s u r p r k  Especially in recent y m  local 
shallom have been found in the deepest regions, banks of only il@) h t h o m  or l e a  
For example, on October 17,1898, we were in the South Atlantio, betawn h t  
F i h  bay and Cape Tom. The chmh led us to expect a t  1-t 2600 fathoms, 
ao we confidently let the great vertical net down to 800 fathoms ; however, i t  
came up full of foraminifera1 nand, showing that i t  hd been on the gromd. 
Soundings on the epot showed a depth of about 500 fathoma, but the fobwing &y 
we obtained nearly 2800 fathoms, the area of the dincovered submarine bank being 
therefore doubtless very small. 

It b n n n v  in thin country, which by its surveying s h i p  and oable 
stenmen h a  taken m y  thounand deep-wa munding in all the ooc#ns, both by 
bemp line and by steel wire, to give a description of the methods of deep- 
mnnding. I need only mention that we had two sounding-mmhinar, a Prench 
appurtus  by Le B h c ,  need by the B d g h  and olher ahip, which, however, did 
not prove slrtisfactory in  a rough nee, and needs alteration; and an -rim 
mmhine on the Elisbee principle. The latter worked excellently; we have 
roanded with good results even in a wbole gale. There were mme new fmtureq 
h b l y  an electro-motor, which wound up tbe wire with quietneaa and d i n t y ,  
and k much to be preferred to the steam-engine. In polar regions, especially 
whsn, s team-pip are liable to freeae, electric power meme the best; we made 
use of it  for the first time for t h b  purpoee. 

The  pinnewire employed on our nounding-whiner WM of Germrrn menu- 
factme, and of marvellous strength; eeveral times we unintentionally brought 
the  iron Wlb. weight up again to the surface from depths of about 3000 fathom 
in r h a r ~  nea without breaking the wire. I n  the latter p r t  of the voyage 
the  Sigsbee d i e  was the most frequently uued, and during the whole nine 
m o n h  we only lort 20 fathom of wire, and that redly through want oT 
attention. 

Most of the new dee~p-d soundings were obtained on the route Cope Town- 
Boovet inland-ice-limitKerguelen, where our expectations were exceeded first 

4 s  the ~ i b i l i t y  of working. On a m n t  of the prevailing stormy 
wd.ther in the higher degreea of muthern latitude, we did not expect to make s 
~t many mundings ; neverthele~ we managed to sound forty t i m a  on this 
route in deep water where scarcely a single nounding e x b e d  before. The r e a u l t ~  
were rather rurpriniig. 

a x 2  



We went from C.pe Town t o n v b  the south qnite nure of mooanbring b- 
iog deptha, and of being able to dredge beyond 50° S. L o t  in a depth of 1000 
to 1600 fathomn, or even lese than 1000 fathoma We a i e o d  this wbjkt 
every day, so much ban been written abont the anfuotio plateau, and srm the 
Crozet  inland^, Prince Edward inland, and Kerguelen have been c o n e i d 4  mtpab 
of thin h l l o w  nea. However, the result proved to be contrary to our antid- 
petion ; h d y  between Cape Town and Eouvet we found mmetimes mom thrn 
2600 fathomn and a very irregular bottom (even up to 1480 fithome), whaar 
Botivet inland is placed on a luge hre of little m& than about 1M)O h h o m ~  
But M we went on towards the s o u t h m t ,  we met with a succession of m u p h  
during the entire oourae through tha ice. With the exception of two mundings d 
nearly 2200 fathoms, me got always, up to Enderby land, depths of more than 
2500 fathoms, and often more than 3000 fathoms (greatat deptb, 6733 metred 
= 3135 hthomg in M0 9. lat. and 38" E. long.). 

Wnen going northward from Enderby land to Kerguelen, we fbnnd an inoradmg 
depth--more than 1000 fathoms, more than 1500 fithome, and 8ornetima m m  
than 2000 fathoms, and on one spot. where we were o b l i i  to break off, mom rhrn 
2300 fathoma An between Cape Town and Bouvet, we found a very it& 
bottom ; and it is remarkable that the shallow nea between Kerguelen and M o D d  
Irl.nd and Heard inland, which wee inventigated by H.M.S. Chdhpr ,  hu a w 
steep elope down to the antarctic basin. 

We may oonolude that a t  leaat between O0 and 60° E. long., eouthward hrm 
kt. 66O or 56O S., there i n  a fairly regular and very deep antarctic depmmiaa, with 
no ruggestion of a plateau. 

It Ir W l y  necasluy to point out the geographical or geophysical importaDoe 
of the new mundings, but I may remark that the mean depth of the south pdu 
ees must be somewhat greater than han hitherto been nnpposed. In  1896 Ih. 
Karstens antimated the mean depth a t  800 fathomn, which is much too l i th  
There ie the name difference os in the cane of the m t i o  Mi, where, an we k~ 
from Nanmn, the d0pt.h~ are greater than they were thought to ba 

The voyage from St. Paul and Amsterdam towards the north to P h g  d t d  
in much &tin interesting. By keeping our route to the w t ,  we went j u t  be- 
the soundings of the G a d &  (1876) and of the Eguriu (1887). Here our sound- 
ings gave varying renub  compared with thoee of further south ; there d m p  
than we expected, here shrrllower. For instance,in 30° 9. IaL, 88O E. long, inrtad 
of 2700 fathoms M expected, we got only about 1100 fathomn. 

The great depths of the eastern part of the Indian oaers do not r e d  a, 6u to 
the south-west as we believed. We found between the Maldive and Chagor id& 
much smaller depths than we expected; further, we explored the most inbrsstin~ 
inland sea between the Nii inlands and the west coaet of Sumatra, and nomdd 
nearly all the paseages ; then we examined the slope of the ground a t  the narthQn 
part of west Sumatra by a serien of eoundings, which, a t  a dishes of 60 a mils 
from the land, showed over 2800 fathoms ; and, lantly, the dope on the mu&-wd 
edge of the Agulhee bank down to the deep sea han been eua&ned. 

The following table contains ell our deepsea eoundings except those betraD 
Cape Town-Bouvet-Kerguelen, which are published in this J o u d ,  wl. xiii 
p. 647 :- 
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LIST OF TBE DEEP-SEA 80UNDINQS OF THE UVALDIVIA" EXPE- 
DITION, 1898-99, IN THE ATLANTIO AND INDIAN OCEANS. ' 

N.B.-For the mnnding in the Antamtio ocean, nee voL xiii. p. 647. 
p~ 

- - 

No bottom. 
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- ! Near Cape Town. 
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Nov. 3 
9. 4 
n 4 
" 4 
9. 5 

CAPE Tom-Bowsr I S L A N D - K m o v ~ .  
(See GeqraphiocJ Journal, vol. xiii. p. 647.) 

1 1  Between the N i i  it- ,,/ h d s  " " *& 
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Sibenat ohannet In 
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CO-~AQU~  LA-LB -DU-BW~ALJUH. 

Feb. 16 1 6O BWl ' 7S0 31'.7 714 1 419 
,, 17 , 4O WO u 78O 15'.3 2436 
,, 18 j 2O 29l.9 76O 47'00 

S. 
2260 3T6 1 

I , 20 1 00 r - 3  is0 %'.O lZSZ 96-2 Equst0ri.l abumeL 
I , 21 l o  57'8 I 7S0 19-1 1596 1 533 

. 1 6O 1WS 7S0 18'9 l8!57 / 35-1 

, 27 i 4O 5l.8 ! i O O  1l.9 
, 26 1 60 W 5  700 68"l 1163 96-4 

34-6 1 
28 2O 56's 61O 59'99 5% ' 

ST6 
Mar. 1 ' 20 3 8 7  65O 5W.2 ' 1895 35.3 . 

2 P 38'3 ti90 W.9 2515 55.3 I 

9 4O 34'.8 W 4Y.8 1300 ; 35% I 
11 1 4O 45'9 48O 58% 2773 34.2 1 

, 14 (id l2I.9 . 41° 1V3 1618 356 
I ,, 20 1 60 W 8  i 39" SF5 ; 221 52.0 1 

I Z d b r  obuurel. 
Pemba h n e l  

The memtromenta of deep- temperature and the chemical analyws of the am- 
water were plaad in the s a n d  rank of importance in the work of the expedition. 
We employed principally tbe English deep= thennometem of Negretti and Zambra, 
-6rnt the reveming thennometera, which, after a little alteration, we ueed with 



624 WORK OF TEE GERMAN " VALDIVIA" EXPEDITION. I 
ruccese in the antarctic water, when, they .re indeed indiapenmable ; then re uasd 
index-thermometers of the double-tube principle. Besides, we h d  numa good 
C ~ e l l a  inrtmments. The trials of an electrid thermometer supplied by Fliaman, 
Brothers proved extremely interesting. In thii instrument the vuiatiom with tam- 
pemtm of a platinum spiral are observed by meanr of a Wheatstone b r i d e  lldng 
the zero method, and hence we have a m e ~ m  of variations of the d e e m  t e m p  
tm. We had only 400 fathoms of cable, end, owing to nome h h n i d  def- the 
instrument m a  not employed to m y  greet extent; however, them defseb an be 
remedied, and then, M far aa we have ~scertained, the instrument will pro- 
hb ly  give excellept resulfa Them remainn, it la true, an inevitable dind~-  
t ap - tha t  in, the eize of the cable, which is about half an inah in diameter,md em 
in a weak current is deflected in uncertain anglen, m that without a m e & #  the 
true depth of the spiral cannot be aamrtained. But amongat the ice, eepecdly 
near a nouth polar winter stotion, wherever d l  but important diemum d 
temperatm in the deep water are to be expected, and there is no current, I ahodd 
think such an awt& most valuable. 

We have m d e  complete serial temperature observations from surfsoe to bottomat 
fifty-nine stations; twenty-one wries in the northern aud aouthern Indian ooan alone. 

Am it  is impodble here to discuse a t  length r d t a  which are different b r  
the dB'esent parta of the ooeane, I may be allowed to give only a few seriea of desp 
sea temperaturea taken by the Yaldivka in the various regions and currents. 

The o k a t i o m  at the ice-limit are moat interesting, M giving a typial 
polar temperatum mritw. We have from the anrf.oe to 60 fathoms very cold rrtar 
(2Q0 or 300 Fahr.), the water of the melting ice ; then follows a layer of warm 
water (320 to a0 Fahr.), down to about 1000 fathoms; and lastly, toward8 the 
bottom, again temperaturea under 32O Fahr., but not m cold M the surface l a p .  
Further, we have in the weetern part of our antarctic voyage, neu Bouvet i.l.nd, 
somewhat lower temperatures than in the eastern part, in the vicinity of Enderby 
land, showing tha t  Bouvet inland has, in rpite of ita relatively lower latitnde,a 
pronounced antarctic character, whereaa near Enderby land warming iductllesr 
eeem to prevail. The importance of them temperaturen ia obvious; tbe exttglce 
of a layer of relatively warm water more than 1000 fathoms in thickntm ir 
extraordinary, especially if in 60" S. 1st. yon still find a t e m ~ t u m  of 35' 
Fahr. at a depth of nearly 1000 fathoms. The big iosbergs all dip into this layer 
of temperatures above 3Z0 Fhr., and these f ~ t a  may also auggeat important wn- 
cldons in interpreting the resulta of mme of the plankton o ~ t i o n a  and tbe 
catches with the cloning nets. 

The grater salinity in the warm layer accounts for the fact that thhdiatriiution 
of ternperaturea (disregarding vertical cnrrenta, which would effect a oompmmtion) 
is stable. The well-known.series of temperaturea observed by the C M h g e r  in tbe 
nonth of Kerguelen towards the ie l imi t  hoe not been fomd by us, perhaps beam 
the Val&& was not far enough to the east, or because we were in the ice a t  mother 
eeaeon (November and December). On the whole there is a rsllemblanm in the 
temperatures found by the ~allmrgar and Vdiv ia ,  sinoe we have .Lo found l 
minimum of temperature at a depth of about 60 fnthome, but our a u h x  WB& 

wan much colder, and our warm layer much warmer, t b  that of the Challenger. 
At any rate, it  is important, in view of antarctic exploration, to point out that in 

the longitude of Kerguelen, before Enderby land and close to the pmk-ice, we have 
found higher temperatures of the water than anywhere elw on the antireicsroute, 
higher even than the ChaZImger obeerved further to the ast, and thiiis one rcnron 
why the Qerman antarctic expedition of 1901 will attempt to go routh in tha 
longitudes of Kerguelsn. 
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Now I may give a short description of the state of the ice o k e d  by the Vd- 
divia in November and December, 1898. 

The ice between Bouvet bland and Enderby land in those latitudes wan observed 
outside the usual routan for the first time for many yearn. The extraordinarily 
strongdrift of the ice and iceberg8 which took p h  from 1892 to 1897 in the South 
Atlantic and in the Indian ocean, had just ceased. It is most likely that we 
met with relatively favourable ice-conditions, because during the lmt few ymm au 
u n u s d  amoant had driftsd northward. We saw about one hundred and eighty 
bergs of ditrerent sites; their exact positions were recorded, and their approximte 
dimensions measured or estimated; a good many icebergs were sketahed, a still 
grater number photographed. 

The Valdiuia remained nearly four weeks in the ioe, although she wan not bailt 
of wood, had only one screw, and was not rigged for sailing. 

The first iceberg was sighted shortly before Bouvet Mnnd on November 25. We 
met with the firat drift-ice on November 30, the temperature of the water being 2Q0 
Fahr. Whenever iceberp occurred, as a rule drift-ioe, often in wide irregular fieldr, 
appeared ; this coneieted of p iem of totally cmhed  ice, all of nearly uniform small 
height, and often forming a sort of what we call '' Eibrei." The apecific gravity 
of this ice and other things make it probable that it  combto in great part of fmg- 
mente of glacierethat  is to say, of fresh-water ice; once we saw many such 
fragments falling from an iceberg. This drift-ice was most abundant and compact 
north-east of Bouvet island; then followed a very remarkable decreoae in the 
number of icebergs, and a t  intervals the total absence of drift-ice, between 20° 
and 40° E. long., beyond whioh both the icebergs and the ice-fields increeeed a*. 

The pack-ice, whioh was easily recognized as see-water ice by its greeniah colour, 
presented a totally new and peouliar phenomenon, for it  roee wmetimen level with 
the deck of the steamer and ehowed obviou layera, ope upon the other. We only 
met with it near Enderby Land, about 100 seamilee to the north ; i t  of course com- 
pelled ue to go baok. 

Regarding the icebergs, i t  is remrrrhble that tlioee in the western pnrt of our 
voyage, near Bouvet island, looked weather-beaten, with grotesque forms, full of 
clefts and caves. Most frequently there waa a low forefoot of ice spread in front of 
the berg, often occupied by penguins ; more rarely the berg had retained its original 
centre of gravity, and the hollom made by the waves Isy exposed. The table-form 
drawn by the C7aallenger wan very rare in the western part of our ice-route ; briefly, 
everything suggested that those icebergs had already made a long voy- whence 
i t  follows, I think-and I am supported by the abeenoe of ice between 200 and W 
E. long., and by the depth of the antarctic man-that no land exista between 0' 
and 40° E. long., except, perhap, in very high pol= latitudes T h b  has already 
been ehown, to some extent, by the explorations of W a n d  Bellinghausen. Between 
40°and 62O E. long., where I he icebergs incresseagain,another important fact appsars. 
The further we went to the eaat, the more we found the remarkably regulu tab& 
iceberg8 like those drnwn in the ChiaZhgw narrative. Some of them, as before 
Enderby Land, were to all appearance just broken off the land, and showed no clefta 

The height of the icebergs was measured by the sextant after the diatence had 
been found by the sound of a shot or of the steam-whistle; the average height 
was between 100 and 180 feet above the water, 80 that 1200 to 1500 feet of ice 

I 

dipped below the surface. The longeat iceberg, which, however, we saw only at a 
great distance, was 3 to 4 sea miles long, and fully reproduced the effect of Rods  
well-known antarctic ice-bnmer. 

The Valdivia expedition has nowhere in the higher southern latitude met with 
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drifting seaweed, wherean in the amounts of Cook and Baer thin weed is mid to be 
abundant; however. the grslrt depths and the want d h d - m u w e  made it moat 
uniikdy that we should meet with it. 

An to other axanographid o b o e ~ ~ ~ 8 t i o ~ ,  d e h r m h d o n e  of npeci6c gravity and 
d n i  ty of the seccwater were made twice dail y, besidse frequent ohoervatiom of 
the tmuparenoy and colour of the water; the r e d h  of d these a n  only 
be made intelligible with the help of oh.rb. There remain experiments with 
driftere: direet cnrrent ohrvat ione were very dillicult on the Vddiwio, because 
doring the fishing the engines were neldom completely a t  m t .  

I a m  mrry I a n n o t  now nay anything about the diitribution of the deepsea 
depoeib, ae our pbyaician and bncteriologist, Dr. Bachrnann, who had taken up this 
part of the work, died, and after his death the specimerm of the depoaite were packed 
away, and have not yet been even e u ~ o i d y  examined. On the whole, however, 
our rau l t s  agree with those rrlrerrdy known. Special attention h a  been paid to 
the eriatence of diatom earth within the region of the antarctic ocean from 
Eonvet inland up to near Kerguelen. 

The rne t~~l~ log ica l  equipment had beeo mpplied from the " Beewarte " a t  Ham- 
burg. A meteorologiul journal WM kept, the obeervatiom being registered every 
four h o w  day and night by the d o e r  on the bridge. Beaides theee important 
obeervstionq we had three registering instrumentq a thermograph, a hyg&mph, 
and a barograph (by Bichard frhs) ,  which showed themselves very oorrect during 
the entire voyage. Thun fur every hour of our way we shall be enabled to give the 
moet important climatic dementa. A hygropph,  especially in the high muthern 
btitudq~ie, perhap, a new thing a t  nea. 

The varintione of the barometer in the equalla of the tropic+ a t  the change of the 
winds, etc, have been obeerved, and some okrva t iom of inmlation and radiation 
have been made, besides measurements of the amount of rainfall, eta. 

I will here deacribe only the etate of the weather near the ice-limit, ae we know 
it for a relatively large dietance from O0 to 800 E. long. Here the limit between the 
stormy region of the brave west winde" and the light east winda muth of about 
55"-5T' 8. ]at. hse a particular intereat. 

When we left Cape Town in November, on a moth-south-west course, we bad 
variable end often stormy weather, frequently a heavy 808, and sometimes heavy 
stormn from the west-north-west. Not later than near Bouvet island we got 
temperatures of the water of 300 Fahr. and of tbe air under 32O Fahr.-that is to 
my, in the muthern summer and in a latitude like the northern part of 
England. Add thereto a oontinuoua storm from north-weat or west-north-west, 
and you may see that it was terrible weather; the deck wae frozen or covered with 
h h  and ice. When going along cloee to the ice during the next three weeh we 
got continually an air-&mkrature under 32" Fahr. ; the minimum nas only 27O.6 
Fahr., but this wse mfficient to produce some disadvantages. The pumpe, the 
h h - w a t e r  tanks, the steam-pipes whioh supplied one of the sounding-machinee, 
were h n ,  and sometimen the ship wan totally covered with snow as in the 
hardest winter. 

As to -the details, we got the west windn up to about 20° E. long., in 664" 
8. ht. On December 4 we seemed to low the stormy west windn and to reach 
their polar ride, for the character of the weather for the entire distance from 
20° to 60° E. long. to 65' 8. ht. nas totally altered. We had light winds, 
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moetly Ptom the e ~ t ,  of force 1-3 of Beanfort's lclile a t  most, with dm and 
ofbn perfectly smooth sea, not even a ripple, on December 6,6,7, 8, 10, 11, 
12,14,16,17,21; that ie, on 70 per cent. of the menteen &ya we spent soath d 
66' lat. On the remaining 30 per cent. of tbose days we had moderate to strong 
winds, but dm from the eaat, northeat ,  and north, and even storm h m  the e u t  ; 
at any rate, no sign of went windo during dl there weeke. 

Thh weather by i t d f  m a  favourable for our work, but tbe frequent fog and over- 
crst grey l y  prevented ue sometimee, on the other hand, from going on. Ao sooa 
M we had pamed 6P S. lat. on our way northward, tbb time to the erst. in the 
longitnde of Kergwlen, we a@ met with the stormy wmt win& and w&dy 
storm accompanied us up to Kerguelea There r e m h  still OM d b l e  thing, 
that is, tbe c h g e  of the barometer. You might expect that, beyond the stormy 
aest mnda that in, louth to about 65O lat., in the light cnet winds and good weather 
the barometer rose again, a d  that we had a relatively high promure of the air. To 
my snrprh,  we got the following rerulte from the rsgirtering b t m m e n t  :- 

Within the went-wind region. mom. 2W.61; and in their westsrn p r t  
(Boavet), 29".63 ; and in their mutern part (Kerguelea), 2V40.  

Within the eaatwind region, mean, 29"-32. . 
The most mutherly regions had the lowest average of atmospheric prerrsure; we 

have not yet found a rising of the barometer t o n a h  the pole or a h o e  of an ant- 
arctic anti-oyolone, even not near Enderby land. 

NOTES ON A MAP OF PART OF THE CORDILLERA REAL OP 
BOLIVIA.. 

By Sir MARTIN OONWAY. 

I#Ut of the Cordillera Real contained in this map includes the highest portion 
of the range. The mountains and the whole south-west slope for a width of about 
26 miles were eurveyed by me in 1898, and had not been previously surveyed. 
The approach of the rainy season prevented me from making a close hpection of 
the somewhat tangled ridges between the Chisel peak and Condoriri, where mme 
error8 may have crept into the map. I did not viait the n o r t h a t  side of the 
range. My own work is based upon a careful triangulation, the net of which is 
deposited for reference in the Royal Geographical Society. Detailn were 6lled 
in  by means of a plane-table sketch, but the small scale upon which my work 
M here reproduced prevente the smaller forms from being reproduced. This 
is unfortunate, because the details of mountain form are in  many reepecta even 
more important, from an orographical point of view, than the general oonfigurr- 
tion of the country, which they would explain and account for. My o r i g i d  
largescale drawing, however, is in the Society's collection and u n  be referred to. 
The nolllenclature of the peaks is very imperfect. All the mountains, I believe, 
have native names. Being ignorant of the Aymare language, I was unable to find 
them out, and none of the educated Bolivians I met could tell me what they were. 
The only names, of peaks along the main chain, of which I am certain are Illampu, 
Ancohnma (Hankuma), Condoriri (or Murumamani), Cw-aca, M m b ,  Illimani, 
and Laicacollo. Chnchacomane existn in the neighbourhood where the name iswritten, 
but may be the next peak to north or south. The other names are very doubtful. 

Map, p. 564. 
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The remainder of the ~p is from v u i o ~ ~ n  unpublished aurveys by different 
i n d i v i d d ,  which were given to me in Bolivia I have deposited the original 
documents in the Society's collection. The Pauchinto, Coriaguira, and Tipaani 
rrllepa .re from an excellent m a y  by Mr. J. R Minohin, mado in 1880. The 
Amqpaya and Chahna d e p  am from a map by Sefior Ed 1di.q- made to 
re-t the lime of a projected road from La P u  to Huanay. The Zongo and 
Con,ioo valleys were ourwyed by M o r  Deodoro Moegla The Rio de la Pac from 
below Lao Juntas and the Bio Beni are from Heath's aurvey. The rmte tmm La 
Pas to the Bio Un&vi is from a vory rough sketch-map by R. R E m i r ,  to indi- 
cate the route of a propod nilway to Yungan. A line of route from Dmaguadero 
to La P u  L from a m a t  aocumte survey by Seflor Bustrmante. Some detnib of 
the Pma rnth of Q U ~ I L O O  are from Mr. Minchi  F i l y ,  the outline of Lake 
Titi- beyond the ptts I touched, h borrowed either from Herr Sttlbel'a map 
in P&mnannr MiMungsn, or from Mr. Minchin. I have not reproduced any 
portion of Penthd 's  msp. I have adopted for the d t i t u d a ~  of the paL. on the 
main nnge  the maam of m y  own and the bed other obmrvatiom I could find. 
I have not taken in mooant suah mtwurements M give to Sorrb and Illimrrni 
height6 of 25,000 feeC. whereof revera1 might be qaoted. The following am tbe 
otmwatiom from which the m a n s  have been deduced :- 

. .- .- - 
Name of p.t. A orhority. AltlMe. HMO 

altlbude. 

Fetb. Feet. 
North outlier uf Illampa ... I Conway 17,237 1 17,!23i 
Illampu (MOUJA~ Barn&) ... - - 21,275 

Conway ' 187 feet below Anmhuma - 

E i r u h h  peak (Mount .Sontin) 
Oorppto (?) . . . . . . . . .  
Chnchscomane . . . . . .  

C h h l  peak . . . . . . . . .  

Ctmdoriri . . . . . . . . .  

Ceab-nca . . . . . . . . .  

Pentland 
Mincbin 
Conway 
conway 
Conwny - 
Pentland 
~ n w a y  - 
Pentland 
Conway - 
Reek 
Conway - 
Pentland 
Reck 
Minchin 
Conway 
Conway - 
Pentland 
Phb 
Relee 
Miuchin 
Beck 
Oouwny - 
Reek 
Moegle 
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Olooiel Erouon at Looh Loohy.-At a reoent meeting of the Geological 
Society, Dr. W. T. Blanford direoted attention to a form of s t u b ,  apparently the 
result of glacial, with eubaequent frenh-water, ermion, of which a partionkrly striking 
inetanoe occura on the eide of the great glen of Sootlend near the head of Looh h h y  
(Quurbrly Journal  Geol. Soc., February, 1900). A t  that point, and apeoidly 
on the wuth-east eide of the glen, the glaoiated dope is singularly regular, inclined 
a t  an angle of about 35O, and presents the appearance of having been plan& by 
glwier action to s greater extent than is usual. The etreame that drain the elope 
have cut numerous channele, not more than 10 or 15 feet deep on the average, 
though in exceptional caaea they may reach a depth of 60 feet. %he cmata of the 
hilla, which rise to a height of 2000 feet above the ma, are inbmwted by glmn 500 
feet deep, or even mom, the lower parta of whioh are clearly truncated by the 
eloping plane above alluded to. The surface of this is formed by a narrow band of 
Devonian etrata, oompoeed a t  the spot in question of a hard but d y  dinintagrated 
~ndetone, to the lithologiod character of whioh Dr. B h f o r d  euggeats both the 
even slope and the extent of furrowing by watercoureee may be due. Dr. B h -  
ford regards the features deaoribed as especially worthy of attention, fimtly w 
eupplying an inetanoe of extemive eroeion by a glacier, and secondly as affording 
a -p&ible meane of egtimating the approximate date of the termination of the 
ghcial epocb. For the latter objeot careful obwrvation~ of the present rate of 
deepening of the ravinee would be necessary, end as thin may only amount to 
about 6 inch- in a century, a certain number of yeare must elapse before any 
definite resulta could be attained. Dr. Blanford is inclined to minimim the 
amount of post-glacii erosion by which the whole dope hae been deckxi, but the 
pomibility doea not seem aroluded that the lithological chamatAr of the rock m y  
have favoured the removal, under the action of f m t ,  of the surf808 layers a t  a rate 
whioh would keep pace, to a certain extent, with the deepening of the c h ~ n e b .  
Again, might i t  not be poeeible that the present raviner may be of recent origin, due 
in the first inetanoe to exceptional downpours of rain, euoh as opened oat  a new 
gully on the eide of Helvellyn in a single night in the autumn of 18987 

L&er of the Snowdon Dirtriot.-Mr. J. R. Dakyne gives in the CfGdogiml 
Magazine ( F e b r t w ,  1900) mme account of hi investigation8 of the lakes and 
tarns of Snowdon, with espeoial reference to thelr mode of origin. Mr. D a k p  
hea w far been unable to make a full examination of the lakes and their surround- 
inge, but his oboemations of level by means of an aneroid lead him to h n t  from 
the opinione expreaeed by Meesre. Marr and Adie in their ppw on the lakes of 
Snowdon, and to regard all the lakes examined as trne rock basins. For the 
mttlement of the question soundinge are of course neceesary, and the hope is 
expressed that such may be executed during the coming summer, poaribly by the 
writer himself. In the ceee of Qlaelyn, Mr. Dakyns says that solid rock extends 
entirely acroes the outlet on a line the lowest point of which M no more than 
40 feet below the level of the lake, and ia seen in the bed of the streun a t  lem 
than 6 feet below that level. The preeent stream, which Mews. ltfm and Adie 
show to be above the bottom of the drift-filled depmion, is, he says, UI artificial 
watercourse. Again, in all poeeible outlets to Llydaw solid rock ie reached no 
lower than 40 to 50 feet below the lake-eurface, while evidenoe exieb that the 
depth of the lake is very much greater. In the csee of the othor tuna and lakei, 
Mr. Dakyne holds that the eetimateg of the thickness of drift made by Mesrra 

and Adie are nusupported by facts, while M regards the eurroundings of Llyn 
Qnellyn, he  ye that statements of those writere are incorrect. 
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Agrioaltdra in Kent-The J d  of Us Riyal dgricultuml M y  con- 
tains a " Sketch of the Agriculture of Kent," by Mr. Charles Whitehead, which 
contains much information of geogmphical interest. Mr. Whitehead dividea the 
m n t y  into four divisiontiEast Kent, Mid-Kent, North Kent, and the Weald of 
Kent; and four subdivisiom-Romney Marsh, tbe Ide of Thanet, the Isle of 
Sheppey, and the Hundred of Hoo. A good summary of the geology of cxrch 
divieion is given, and the soil and agriculture are brought into relation with the 
different geological formations. The stady of this rspect of the subject is particu- 
larly intereating am an illustration of the manner in which the effect of such natunal 
factors .re modified by sltificial conditions impoeed from without, e.g. the dominab 
ing influence of London M a market for fruit and dairy produce, and M a oentre of 
attraction, making it almoet imposeible to obtain agricultural labour at a reasonable 
coat. Beaides the geology, Mr. Whi t ehd  discusaea the ioflnence of nurface relief 
in different p.rte of the county, but the importance cf this element b hardly suffi- 
ciently emph~ized, and it in a great pity that no attempt has been made to diechm 
the climatology of Kent. Beeidea mean vduer of temperature and rainfall, given for 
the whole county, we have merely a few general remark4 just ruficient to show 
how valuable a review of agriculture from this point of view would have been, but 
little more. Mr. Whitehed'e conolnsions are very significant. "There is probably 
no county in the kingdom io which there are M, many kinds of crops and indurtrien 
in connection with the cultivation of land. . . . Some of them m y  be olaasified as 
minor induetries . . . but they .re of the g m h t  importanoe to Kentiah cultiva- 
tors, without which they would have been in an almoet hopelm state of depmion. 
These 'minor indutries'. . . will be further developed as the wealth of the 
country and the proeperity of all clasees increase, and many of the Kent cultivators 
are availing themsclvea skilfully and energetically of the opportunities which their 
soil, climate, and traditions offer." 

The lZailwayr of E m . - A t  the end of 1897 the total length of the 
Hungarian railways amounted to 16,762 Kilometree (9766 miles), of which total 
about 13,000 kilometres (8060 miler) were under State oontrol, and only some 
2800 kilometree (1736 miles), obiedy loclrl linea, under that of private oompaniea. 
The rapid extamion of the railway system hre brought with it, M a direot result, 
a development of Hungarian industry, inasmuch M the greater part of the railway 
material is now produced in Hungary-t the works a t  Budapest, DichgyGr (at the 
southern foot of the Hungarian Ersgebirge, betwean Waitzen and Tohj), and 
Reschitslr (in the Banat). In a country no rich in natural producto as Hungary, 
when, the carriage of corn giver rim to an extraordinarily briak traffic for a e v d  
montha together, and goods are mainly desp.tched in bulk, a very large rollinggtock 
ia indiapensable. Thus the number of goods waggona w h e d  some 50,000 in 1896, 
representbig a total omt of 90 milliards of florine, while the p.wanger eruricrges had 
only involved an outlay of 34 milliards. The following table shows the number of 
ton-kilometma repreeating goo& forwarded, a t  intervals of ten yearn :- 

1877 ... 1,300,800,000 = 192,000 per Kilometre open. 
1887 ... 2,420,900,OOO = 249,000 , w 

1897 ... 4,772,!2 00,000 = 314,000 ,, m 

The number of ton-Uometrea hna thus nearly quadrupled withii two decadeu, and 
baa nearly doubled even in proportion to the total length of railway open for t d o .  

BPOer of kope.+--T necessity of taking into oonsidemtion the physioal 
festnrea of a district when dealing, not only with the migratione of people, but 

* h of Emope : a f3ooiologid Btndy.' By William Z. Ripley, PH.D. London : 
Keg.n Pad, !henoh, Tmbner, & Co. 1900. 
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with the evolution and eocial condition, is being inomuiugly r e q u i d ,  ad it 
oonatitnh the keynote of the memorable work on the ncen of Europe whioh Dr. 
W. Z. Ripley hrs recently offered tn hie fellow-workera Before dealing with the 
inhabitants of a oountry, Dr. Riplay's first oue is to give a brief sketch of ib 
d e n t  physical fertnrm, often accompanied by a map, and all through the book 
he keep, an to spmk, one eye on the geographical features of the area in qa&. 
To taka a ohan- eumple, in describing the detailed map of the diatributiw of 
oephalio index in Lignria, he M~E, a It is curioue to note how the a h u ~  d 
the ethnic boundary ia softened where the physics1 barriera against intamom 
betwcsn north and nonth are modified. Thus north of h n o p  then, ir a Qeoidcd 
break in the dietinot racial frontier of the province ; for just here is, .s om b p  
graphical map of tbe country indiata, a brod opening in the monntainr ladiag 
over to the nurth. The pam is d y  traversed by rail -7. Ovsr it m y  
inmiona in either di i t ion have eerved to oonfound the popuiation upon eitha~ 
ride." Dr. Ripley dieoutma in variom p h  the prnblem of the direct or iDdiraa 
effect of environment on oe&h phy& charaute~tion. The very p d  obn- 
vation that monntaineera are shorter than people living in plaina is phblj 
mainly a qmtion of food ; but even the fmt in not unived.  I n  Thnringir, br 
example, the proportionately higher atature of the mountaineers is due to the ktrr 
oeonption of the valleya by the relatively short Slav invdera from the eat.  
" In addition to tbe direct effect of environment, a selective procers is a h  at mk. 
Only thm can we account for the fact that, while the populatio~ a t  mod& 
altitudes seem to be phpically depreeeed by their mrroundingr, thee from mgitnm 
of the greateat elevation reem to be rnther above the normal stature. It maw 
permierible to m m e  with Rmke that only those of decided vigour am able to 
withatand tbe rigours and privations in this lattsr tree, leaving an abnorrmrUy tall, 
selected population M a result." Wherever the geology of a dhtrict b.s prodocad 
a poor roil, or where the c l i i t e  is unfsvourable to prosperity, the influam is 
rc5eatcd on the phyeid charaotariatior of the people. All over Europe m y  bc 
found thsee "miwry spota," where the environment aota directly apon st.rora 
through poor food-supply and unfavonmble mia l  conditions; but phJdol 
degeneration is not the only effect of them “bid area" The ohaptar on 
environment wrm faoc, acclimatixation, and urka selection, or that t d a c j  
towards long-hesdedneee, ehortmm of rtatnre, and brunetnear, that oh.ndaha 
most large loma, are of especial interest to the aociologii who endeavomr to taa 
the effeote of olimate, soil, food-~upply, the density of the population, and 0 t h  
more or less physical factom, on the bodily, social, and moral ohuaobr id i~  d 
human societies Dr. Ripley oleuly e x p e e  the weaknena of that orude ammp 
tion which exaltn the influence of ram M o p p d  to other data whioh h tb 
favonrite doctrine of certain enthnai.etio tempwaments and patriotio d e t k  
Dr. Ripley recognim three European r a w :  the tall, fair doliohooephrlr (I* 
bade), northern, or Teutonic ma, M he prefers to call it  ; the rhmt &k 
brachycephale (round-heads), Alpine rsoe; and the shortish, dark d o l i c h o c d ~  
Mediterranean reae. The different people6 of Europe are believed to be the d t  
of more or lea  mixture of them raoss, modified by l0cs.l conditions and mmetima 
intcdfied by artificial mlection. The author hae had to deal with a very inrricrt, 
&a of problems, and be has produced a faecinating work, which, though d 
%t.h faoh, is eminently readable owing to an m y  style, clear arrangement, .Dd 
a lavieh supply of dietributed maps. The reader's interest in the subject ie f& 
increased by the 222 portmite of well-chosen national types. A unique feat- of 
the book in the relected bibliography of nearly two thousand works and ppen on 
the anthropology and ethnology of Europe. I t  in di5cult to apeat too highly of 
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the work. Dr. Bipley han *en an infinitude of trouble, not only in colhting his 
material, but in the nunner of ite pmatmtation-a matter of no small importanoe 
tohisreadsra 

ANA. 

H. &ht-Yvm' Journey to PuhgPr and ths Pamirk-The necond 
number of La @&graphic 0 0 n t . i ~  the amount by M. Q. Saint-Yvee of him j o m y  
to Chin- T d e e t r n  and the Pamirs undertaken during the latter half of 18W. 
The route followed was in great put over known ground, unforeseen difficulties 
having curtailed the programme, but in one or two localities the beaten track WM 
left and some new -g&aPhical nadb obtained. The .Itamtion of plane p r a  
vented the attninment of great resulk M regardm the hirtoricd geography of the 
country, which had been the primary objeot of the expedition. From Andijm, 
the terminan of the Tr;.ns-O.spi Wiwsy, M. Saint-Yvm p d e d  by Olh to 
Gulch., examining the ruins, whioh date from the time of the independent ghuu, 
of Khokmd. At ht the Budan military road to the Pamira commenaen, 
from wbich the route to -gar divergem at Kurgan. It was followed, how- 
ever, some dinbm further, M the hveller wimhed to investigate the passa of 
the Alai weet of the Terek davan. He muooeeded in dimovering t h m  new paaee, 
all high and difEoult, mnd also found that the principal stream on the muth aide of 
the mountpins is not the Terek-m, M b shown on Rumian but the Sugulrt- 
au, of which the former u an aflluent. There is .Iso a Sugnatsu on the north side 
of the Ahi, M the Kirghii adopt the oonfdng practice of calling all atreams which 
d d  from the anme creat by the sun6 nama At IrIrLtbtam, the B ~ C h i n e a e  
frontier pt, M. Wt-Yvm again diverged from the d routs with a view to 
exploring the little-known y[.lt.kr range, belonging to the system of the 
binstag-tau. In oroering thin range a eeriee of BLOW-peak8 and gl.ciexa WM aeen to 
the neat, riaing in the pyramidal Dutrueil de R h i i  perk to a height of aome 
18,000 feet. Between this chain and that of the Kovan-tnn to the south rum the 
fine valley of the Kovan, a hitherto undeacribei tributary of the Eiil-m, or 
Kashgar river, to which ib course WM followed. The Koran-tau dm oontaina a 
series of mow-peaks, varying from 16,000 to dmoot 20,000 feet in height. An 
attempt to explore the Kixil-su down to its aonfluence with the h k a n s u  hiled, 
and the ordinary route to Kanhgar wan rejoined. From h h g r  M. Saint-Yva 
p d e d  muth by the v d e y  of the Kenkol river and the Chiohiklik preq and, 
sftar neuching in vain for a new p a  acma the snowy chain whiih boundn the 
Yamin on the slret, reached the Aknn by a northerly &w. On the return 
journey from the g m t  Punir to 16.rgil.n, M. 5.intYvea avoided the Taldik p.s, 
crossing the Alai further weat by that of Jiptik. I t  .fIorded a marvellous p n c t  
~UM of the !kana-Ahi, and on the north led to the Khoja Bdan-au, whioh flows 
for 30 milea through frightful gorgea 

lVBIOk 
Exploration South of Abyaoinia-An English expedition under Mesen. 

h r r h n  and Whitehouae h~ p&ed  southward^ ftom Abyminii in the direction 
of M e  Rudolf. The lateat new4 forwarded by Renter'm agency, statea that the 
party hat d e d  Zuqual., on the H a m h ,  and was about to p d  to the Walamo 
country by the chain of lakes running southward through the Galla lands. Oamels 
are being employed for truurport purpoaea From Lake Rudolf the Expedition will 
rtrike westward for N.eeer, on the Sobat. A complete snrvey of the route will be 
mda The ruins of an old city hd been d i v e r e d  on a hill, well and closely 
built, with nurow streets extending for threequarters of a mile. I t  aeems paible  
that thii WM one of the "ambas" or inhabited mountains mentioned by the old 
travellem. 
No. V.-MAY, 1900.] 2 N 



Exploration in Prsnoh We& Mricc*-The arrival in the Wend gadrad 
the Hmt.lne-d'Ollone mianion, which eet out ha t  year to explore the rsgion d the 
upper Kavalli from the south, WM a n n o u d  early in April. After oar of 

the basin of the Kavalli, the expedition is asid to have come upon a h i t h a  nn- 
vbited tribe of mnibab ,  who, however, in  other reapecb showed a c d d a t k  
amount of civilization. Their language ditrem entimly from that of their n e i $ b  
l'he expedition was treacherously dealt with, and with dl5culty escaped in &. 

Eorthern a y a m h d . - A n  instructive aketah of the physical g d ~ o f  
the country west of Northern Npruu-perhaps, generally, the leaat-known + of 
the British Pmteotorate-is given in the &:ti& Qmgraphiml Magazine (Febnw. 
1900) by the Rev. James Henderaon, who between 1896 and 1899 made d 
journey8 through the coontry. Mr. Henderson dividea the tract in q u d m  
three belts, viz. the c a s t  with its fringing plaim, the first or LL T u m b S W  p b b  
and the second or 6L Nyika ** plateau. The phi1111 are reduoed to a miaimam 
dong the greater part of the northern half of the lake, the mountains going 
down to the water in  many places. The soil, except where alluvial, Is g e d ~  
Poor- The bsobab, and still more the aoaoia, in the pravailing tree. Cattle 
Lately been introduced into moet of the villages, the &be fly having T i &  
with the destruction of the buffalo by rinderpest. &me ia not abundant. Ks 
of the plaim a sucoeaeion of foothills, elopes, and cli54 covered with second-gmd 
forest of long standing and producing some ueeful timber, leads to the Tumbotr 
platsau, about 2000 feet above lake-level. I t  terminatee northwards in MoaU 
Waller, while southwards it declinee on the west to the foot of a still higher ssarp 
ment. Its mmthern extension, however, known M the Vipsya plabsi ,  d k  an! 
into the plains. I n  the north the surfax ooneiete of rolling selvse, well nated 
and fairly fertile, with peaks bearing dwindling tufts of primeval forent. Wb* 
and E11lopesn fruit-trees and vegetables have been grown with eome e m  ad 
coffee is promising. M b j i  cedar and mahogany have been introdnced and thr* 
well. The whole of this plateau seems free from t s e t d y .  The eecsrpment b * 
west ie that of the Nyika (L' uplar~ds~'), which on this side has a11 the app- 
of a mountain range with lofty summits. Contrary to the general idea, this hua 
very definite outline to the west, ita edge rising like a wall of rock before th 
traveller as he approaches it from the Losogwa valley. From Mount 
northwarde i t  has its bsse in the phins of the lake-shore. Along the upper bJf 
of the eastern face a girdle of primeval foreat of exceeding density extende to1 

varying depth, but its extent k yenrly diminiehed by the graea fires. The s u r b  
of the Nyike is exceedingly rugged; apart from patches of acrub io the hollom, it 
is --clad, the icy winds that sweep over it from went and east after sundon 
being appuently too severe for trees. At  its highmt, i t  is over 7000 feet 
ea-level, and ie frequently shrouded in mist; while perennial streams, clear, co16 
and rapid, intsmect it  in dl directions, giving rise to three important r iven Thr 
whole diitrict described is, as a rule, very thinly inhabited. 

The Belgian Satango Expedition-Newa of the expedition to K.&W 
under the wumand of Lieut. Lemaire, which aet out in 1898 US the e.et cou.t,W 
of which brief reporb have been received from time to time from Tannganh 3 
the south-eastern parts of the Congo 81ak, wm received in  U r w l e  a t  the end d 
a c h ,  bringing our knowledge of its movements down to November hat. V d d  
work ~PP- to have been accomplished along the southern ftoutier of the CoPgv 
Sht$ well as further north. In July, 1899, the expcrdition wen on the L* 
hut wan about to start west for Lake Dilula Thia journey b sin- been s m  
fully accompl~ahed, the K d  having been struck and aecended to L.Le Dibb* 
whence the return juurney was made along the C o n g e Z a m k l  water-@ 



the 8ourcss of the Lulua, Kiloehi Zahbezi, Lubudi, Lufupa, Lunp,  and 
Kabompo being visited. Of them the Lubudi is the great western branch of the 
Lualaba, considered by M. Wanters M the true hd-stream of the Congo. It is 
probably the Luburi or Lububuri of the "Pombeim," though the laatnamed 
writer is inclined to believe that there are two distinct rivers. The Kabompo is, of 
course, a tributary of the upper Zombezi, while the Lunga has been considered a 
branch of the Kafukwe. At the time of writing Lieut. Lemaire waa a t  Tenke+ on 
t h e  upper LuBra, en route for Lofoi. A careful survey of the route had been made, 
and positions accurately fixed. Near the Lualaba the expedition had been joined 
b y  Major Gibbnq  then on hie way to Tanganyika and the Nile. 

hpdll of Britirh 80uth bfricoi-The report of the Directore of the 
British South Africa Company, h e d  in December Inst, contains some interestinp 
information on the general state of the country down to the end of 1899, showing 
tha t  before the outbreak of the present war ~tisfactory proprees was being made 
towards the development of the territory. The boundary of Southern Rhodesia- 
now divided into the two provinces of Mmhonahnd and Matebeleland-with Portn- 
gum Erst Africa, had beeu delimited in Y a n k  as far M the Mazoe, where a 
cessation of work was necaassry pending the adjustment of a difference of opinion 
with the Portugueee repreeentative. The sucoeee of the administration an regards 
the native population was shown by the very extensive immigration into Rhodesia 
from neigbbouring territories. TI& telegraph syrtem is being-rapidly extended, and 
in addition to the trunk l i n a  from the Cape and from Beira to Saliebury, and from 
Urntali to Ny- and Tauganyikq eeveral branch linen are open or oonstruoting. 
inoluding a loop vici Tuli from Palapye to Salisbury. A branch line 123 miles long 
is being constructed from Domira bay, Lake Nyaea, to Fort Jameaon. New town- 
s h i p  have been mhbliehed a t  Rumpi, on the Mashoneland railway, and a t  
Qwanda. A marked improvement in the farming industry is recorded, and a heavy 
harvest was obtained in Matebeleland in 1899. The inoculation for rinderpeat her 
proved very effective, and i t  is hoped that the diaeaae h.s been stamped out. The 
t c e b f l y  is a h  said to be disappearing in districts in which i t  WM formerly 
prevalent. An a step towards the propooed northern extension of the railway, the 
constrnction of a line from Bulawayo to Gwelo (150 milee) haa been taken in hand, 
and the preliminaries have been arranged Sor the further extension to Lake 
Tanganyika A branch line from ~ u l a w * ~ o  to Granda has alm been decided on. 
The mining outlook is mid to be very favonrabla Coal of exceptionally good 
quality and of conriderable thickness has beeu discovered in the Wankie district 
160 miles from Bnlawayo. I t  extends over a wide area, and ie mid to be equal if 
n o t  superior to any in South Africa. Deposits of rich copper ore have d m  been 
reported in the central diitricbof Northern Rhodesia, a little north of the Zambezi. 
T h e  report is acoompenied by an appendix giving the t e r n  of the supplemental 
charter of the company, to whioh, however, no date ie wigned. 

Journey in Bouthorn Madagaaoar. -An interesong journey (briefly 
dercribed in la Ohgmphia, No. 2) was made Isst year by M. Bastard in the 
territory of the Mahafali, one of the few tribee of M a d n g w  previouely untouched 
by F m c h  influence. L i v i ~ g  in the extreme south-west of the idand, the Mahnfali 
md Antandmi have kept aloof from their neighbourn, and, though visited by 
Robert Drury and others during the eighteenth century, have remained off the 
track of modern travellers. Landing a t  Tulear, north of the Ooilahi river, M. 
BPetsrd first vkited the Anhoei ,  entering meanwhile into negotiations with the 
Mahafali king, from whom he a t  last obtained permieeion to visit his kingdom. 
The MahPfrli country is traversed from north-east $a south-west by the llinta, a 
atream of whioh only the month in the k y  of Maaikoro wan previously known. 

2 x 2 
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put forward as the most important tank awaiting the enterprise of the Perari.oa 
A small beginning has been made by the Sociedad Sihnaniro,n which hu nnda- 
taken the o p i n g  of a route to connect the valleys of h t a  h a  snd Y d  
with Puerto Samanez. This, the writer holds, is bound from ita position to 
become the nuclens of cm energetic commercial population. 

Oeography of the h a  of Ataoama. -A aketah of the physical  feature^ d 
the Puna of At.clrma-the portion of the Andine region in which the di+ 
Chilean-Argentine boundary wre fixed last year by the United Staten minieta in 
Argentinn--i contributed to the Zdtdrift of the Berlin Geographical &&Q 
(1899, pt. 4) by L. Darapky, the results of whoae surveys in the mth-west of 
that region are embodied in a large scale map whioh accompanies the pper. Tbia 
part of the Puna wan not explored by Bertrand, while i t  wm imperfectly s o n ~ c d  
even by the Chilean "Comimun Exploradonn under San Roman, and Hen 
D a n p k y  found many of the current ideas as to its geography incorrect. P m  in 
ita wideat sense signifies a h e n  upland region ; while the Puna in question, lying 
on the border region of Bolivia, Chile, and Argentina, ia c h a r & e W  by the 
aheenca of drainage to the eerr and by the great number of mlt buiru, dry a 
p t i a l l y  filled with water, which run in a general direction from north to math. 
I t  preeenta striking analogies with the "Great Baain" in North Ameriaa. Famu 
acoounte filled the region with lines of mountain chains, but closer inveatigatioo 
proven that these are both fewer and lea extensive than had been supposed. The 
idea of Philippi that we have to do with a level plain from which bolPted eummib 
rise, is also incorrect, for, though steep slopes are rare, the general mntonrs of thr 
country show much variation. With regard to the Cordillera Domeyko, wppossd 
by &n Roman to run continuouely from the Copiapo volcano, paat the pab of 
Maricunga, DoPLa Inee, Bolson, Sapos, etc , to 23" 9 S., Herr Dnrapsky sap that 
the cone of Dofia Ines han no continuation to the south, in which d i i o n  i t  falls 
abruptly to the " ealar" of Pedernalm. Northwsrds, however, a oontinuc~ls rrry 
undoubtedly extends to 24" 49' S., and perhap further. This is the range dkr 
known ae the Weatern Cordillera, which fonns the physiographical limit of the 
" Puna," dividing the region of river valleys to the west from that of isolrted srlG 
basins to the eoet. In the central region, where some former observers have dram 
the main chain or " Cordillera Real de loe Andes" through a line of great volcuwcq 
the writer eaw no trace of a continuous range. The aountry f o m  a mumy 
measuring some 45 miles by 16, and the volcano of Lastarria lien off the culminating 
line of the plateau. Further aouth, a mngle ridge is seen, ending in the  double 
volcano of Los Morros, which falls to the Laguua de Ins Pamnaa The mlcmo d 
Llullaiyaco in the north is an independent peak, towering above the nnmmdq 
country, on which it  exercises no genetic influence. Herr Darapsky g a y s  that the 
ealt bei were, as a rule, exaggerated in size by the "Cornision Explodorq" 
which in some caws threw several into one. They are @bly the ramnsntr d 
larger baains, which existed when the amount of water in the country w.e grater. 
A necessary accompaniment of such a state of things would be a glaciition of the 
district, of which, however, the traces are not distinct, the universal presma, d 
angular rock messes being eaeily explained otherwiee. The writer 8uggsdr, rs 
possible that a change of climate 11a3 been caused by an alteration in the wtmm of 
winds since the elevation of the great volcanoes; such nn alteration being indiutd 
by the prwnce of dunes where noue are now formed. The p p e r  mclnda with 
tables of altitudes of the principal pees of the region. 
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of the Newton glacier, which descenda between the two main e ~ t e r l y  spurs of the 
mountain, but the earlier nation of the route differed from either of thoee c h m n  by 
the American pmfeseor. A landing wae effected near the western extremity of Yakutat 
b y ,  whence the great Maleapins glacier (here 25 miles wide) wae croseed in a 
nearly north direction to the lower end of the &ward glacier. This latter, which. 
coming from the vicinity of Mount Logan north of the St. E l k  chain, fo rm tho 
large& feeder of the Malaspine glacier, wae ascended for a short dietance, after 
which the parallel agaeeiE glacier wan reached by the Dome pose arose an inter- 
vening ridge. The Newton glacier (which m a t  right angles into that of Agassb) 
led the party to the Russell 1x1, which hd formed almoat the farthest point reached 
by the duke's predeeeeeor. Thence to the h a 1  summit was a distanp of lees than 
2 mileg Among the many strikiig views which display the great mountain 
and its glaciers in the moet varied aspects, i t  is difficult to single out any .a 
specially worthy of mention. One of the moet impreasire k perhap an evening 
view from the Seward glacier, while thoee of the scnres of the Newton gh15er and of 
the dieperah of the mists from the summit aa seen from tho same valley are also 
particularly fine. The views of Mounts Cook and Augusta from the Seward 
glacier show that them peaks almost rival St. Elias itself in massive grandeur. A 
comprehension of the geography of the range is much facilitated by the panoramas 
given at  the end  One of these, l d i g  north from the crest of S t  Elias, is of 
special interest an affording a glimpee into the icy terra incognito whence rinea the 
still higher summit of Mount Logan; a more irnpreseive picture of wildneee and 
desolation i t  would be di icul t  to imagine. Firdly, the illustrations of plant-life 
during the brief flowering aeneon, and of the foreatclad shores of Yakutat bay, 
d o r d  striking contraat to the world of ice to which they approach m nearly. 

The Valley of the Umbamba, P~ITL-A reoent number of the Bdetin of 
the Lima Qaographid Society contains the report of a paper on the valley of the 
Urubomba and its commercial possibilities mad Laet year before the b i e t y  by 
Seiror Luis Robledo. After pointing out the great importance of the Urubamba 
valley an a natural line of communication between the populous and productive 
plateaux and elevated valleya of the Andes and the wooded Trans-andine plainn, 
and between Lake Titicam a t  the extreme south of the Bepublic and the Ama- 
zonian ports of the northern borders, the writer gives a detailed sketch of the 
commercial resonroes of the valley in its upper, middle, and lower w~lree. The 
upper Urukmba valley, with the neighbouring Andine plateaux, embracee mme 
of t h e  moat productive districts of Peru, its natural remuroes inoludiig the wool, 
silver, led, and mercury of the higher mne, the commerce of which converges by 
railway and road on Cuzco; the cereale of Acomayo and Puuro; the cattle, gold, 
and other minerals of Quispicanchi and Paucartambo; and the varied agricnltmal 
productions of the temperate region below Cwco. The middle Urubambe, an 
defined by Seflor Robltxio, begina with the p e e ~ g e  of the river through the Cor- 
dillera by a caflon offering the finest eoenery of the Andes of Cuzoo, and en& a t  
the femoun Pongo de Mainiqua During the intervening stretch the river takes a 
&zag course with many rapids, while the Torontoy road follows its rocky banka. 
In  the valley of Santa Ana, whioh extenda to the confluence of the Yanatili, much 
of the tropical f o m t  has been o l d  for the plantations of caoao, coca, and sugar- 
cane which have been established. The populated part of the valley ceaaea a t  the 
Yanatili. The lower Urubamba is navigable from Puerto Samanez, a little below 
the Pongo de Mainique, traverding the forest-clad plains of the Amazon baain, 
and receiving many tributariee navigable for canoes. The forests abound in 
caoutahonc. The great need of the country k the opening of communication by 
rond or railway with the muth, and the establishment of such communication is 
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put forward as the moat important task awaiting the enterprise of the Pam* 
A small beginning has been made by the I' Sociedad Bihmniro," wbiih h~ &a- 
taken the opening of a route to connect the valleys of Barite h and Yaortili 
with Puerto Samanez. This, the writer holds, is bound from its pwition to 
become the nucleus of an energetic commercial population. 

Geography of the h a  of Atmama.-A sketch of the physical fa tu rn  d 
the Puna of Ahcame-the portion of the Andine region in which the digpatad 
Chilean-Argentine boundary was fixed last year by the Unltsd Statea miniabr in 
Argentina-is contributed to the Zdtsd+ift of the Berlin Geographical h k t y  
(1899, pt. 4) by L. Darapsky, the results of whwe surveys in the south-west of 
that region are embodied in a large d e  map which accompanies the paper. This 
part of the Puna wae not explored by Bertnmd, while i t  was imperfectly surveyed 
even by the Chilean "Comisiun Exploradoran under San Roman, and Herr 
Darapeky found many of the current ideas M to its geography incorrect. Pun. in 
it8 widset senss signifies a barren upland region ; while the Puns in question, lying 
on the border region of Bolivia, Chile, and Argentina, is charactar id by the 
absence of drainage to the aer and by the great number of salt b i n s ,  dry or 
W i a l l y  filled with water, which run in a general direction from north to mth.  
It presents striking analogies with the "Great Bsein " in North America. Former 
accounts filled the region with lines of mountain chain% but closer investigation 
proven that theee are both fewer and lesa exteneive tban had bean supposed. Tbe 
idea of Philippi that we have to do with a level plain from which isolated summib 
rise, is also incorrect, for, though steep slopes an, rare, the general con tom of the 
country show much variation. With regard to the Cordillera Domeyko, mppmed 
by San Roman to run continuouely from the Copiapo volcano, paat the perrlrs of 
Maricunga, Dofla Ines, Bolson, Sapos, etc , to 23" 9 S., Herr Darapky mys that 
the cone of Dofia Ines has no continuation to the south, in which d i o n  it hlls 
abruptly to the salar " of Pedernalen. Northwards, however, a continuous muge 
undoubtedly extends to 24O 49' S., and perhap further. This is the range often 
known ae the Weatern Cordillera, which forms the phyaiographical limit of the 

Puna,'' dividing the region of river valleys to the west from that of iaolatsd salt 
basins to the wt. In  the central region, where some former observers have drawn 
the main chain or " Cordillera Real de los Andes " through a line of great volcaoas, 
the writer saw no trace of a continuoue range. The country formn a mam:f 
measuring some 45 miles by 16, and the volcano of Lsstarria lies off the culminating 
line of the plateau. Further south, a single ridge is wen, ending in the double 
volcano of LOB Morroe, which falls to the Laguna de la8 Parrinna. The mlcmo of 
Llullaiyaco in the north is an independent peak, towering above the murounding 
country, on which it exercises no genetic influence. Herr Darapky nays that the 
eelt basinn were, as a rule, exaggerated in size by the " Cornlaion Explorndora," 
which in some caeea threw ssveral into one. They are possibly the remnants of 
larger baeins, which existed when the amount of water in the country was g a t e r .  
A necessary accompaniment of such a state of things would be a g ld i t ion  of the 
district, of which, however, the traces are not distinct, the u n i v e d  preaer~oe of 
angular rock masses being easily explained otherwise. The writer suggeeta as 
possible that a change of climate ha3 been caused by nn alteration in the system of 
winds since the elevation of the great voloznoes; such nn alteration being indicated 
by the pressnce of dunes where none are now formed. The paper w n c l u ~  with 
tables of altitudes of the princilml passea of the region. 
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Sir Q. Eewner' htarctic E x p a t i o n - E a r l y  in April the intimation wm 
conveyed to us by Sir G. Newnes that the expedition under Mr. Borchgrevink had 
safely returned to New Zealand, after succe~~fully accomplishing its objecte. 
Telegraphing from Campbelltown, in South island, the leader announced that 
t h e  highest latitude attained by the eledge-party was 7S0 501, the reaching of 
whi ih  constitutes a record in antarctic discovery, the highest point hitherto 
attained having been in  7S0 10', Rose's farthest, February, 1842. The moat 
valuable regnlt, however, is the fixing of the present pxition of the muthem 
magnetic pole. The only misfortune to the party seems to have been the death of 
the zoologist, Nicolai Hamen, an experienced collector who had for some yearn 
worked for the British Museum. The expedition has arrived at  Hobart, Tanmania. 

Remlta of the Belgian Antarctic Expedition.-Pending the publication 
i n  Belgium of the fall results of the Antarctic Expedition of De Gerlache, the 
enmmarg of the work done, contributed to the second number of Lo ffiographn 
by E. RPcovitze, the naturalist of the expedition, suppliee some interesting detaik. 
It is eocompmied by a reproduction of the mop of Lieut Lecointe lately published 
by the Royal Belgian Qeographical Society, ahowing the dieooveries made by the 
expedition in the region north of Graham Land, with the varioue tracks of the 
veesel up and down Belgica strait, M the pae~ge  found between Danco Land and 
the Palmer archipelago h~ been named. The shorn of the strait am mountainous, 
cut by narrow vdleys, one of the peahs having apparently an altitude of 6000 to 
COO0 feet. The channels separating the varioue islands are deep, and the whole 
preeentr the appearance of a sunken land of which the valleye have been invaded 
by the sea The land is composed of ancient crystalline rocks. Danco Land and 
the larger islands are covered with an ice-cap comparable with that of Greenland, 
but an eramination of the moraines proved that the glaciers are retreating. 
Another important geographical discovery wan that of a a n b d r e  plateau south- 
west of Qraham'a Land, between 75' and 103O W. and 70° and 71' 35' s.. with a 
mean depth of 600 metres (about 276 hthoms), while to the north there is a.sudden 
drop to a depth of 1500 metree (820 hthome). The existaooe of this continental 
platean supports the idea of the continental character of the antarctic lands, while 
i t s  greater  depth,^ oompared with other continental plateaux, is another indication 
of subsidence in this region. The d i m e n t n  obtained from this locality c o ~ i s t ,  in 
addition to grey mod, of a large proportion of nand, gravel, and rounded pebblea, 
which must have been derived from o sercshore. The result of the voyage is to 
prove the non-existence of the land laid down by Walker, a n d a h  of that supposed 
by Cook to exist in about 150° E. M. Racovitzn also sketches the results obtained 
i n  rsgud to magnetism, meteorology, oceanography, -logy, and botany. After 
pointing out the axtreme scantinean of the fauna and flora of the landa vidted 
(apart from the -1s and ma-biida, the latter of which are very abundant in 
Belgica strait), he expresses the opinion that the antarotio fauna which existad 
before the invasion of the ice must have been entirely destroyed during subsequent 
glacial epochs. Even the existing species do not, he t h i n k  date from a pre-glacial 
period, but have been introduced by birds from America. 

Ice in the Arotic Sear, 1899.-For mme years the Danieh Meteorological 
Institute hae annually published useful information, derived from captains of s h i p  
and others, respecting the condition and movements of the ice in the tseaa east and 
weat of Greenland, the mont recent report giving the results for 1899. The work 
of the institute in thin direction met with cordial recognition a t  the Berlin meeting 
of the International Geographical Congress, which p a d  resolutions in favour of 
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more extended observatione, for which end the co-opemtion of other bodier ma 
asked for, the Danish Institute being designated as  the aentrnl o f i e  for the 
collection and preparation of information. Communications from obervem ua I 

therefore appealedfor by the latter, to which reports may be mnt free of @age, 
addreaeed "Meteorological Institute, Copenhagen." The results for 1899 an, gim 
(1) for the ~a round 8pitsbergen and Novaya Zemlya ; (2) for the Arctio ocm 
and Denmark strait; and (3) for Davis strait and Boffin b y ,  the state of the ice 
during each month for which observations u e  available being deecribed. The 
following general conclusions are arrived a t :  (1) In the Kara wa, in the wePtcan 
part of Buentu ma, and round a portion of Spitabergen, se well se in Smith mund, 
more than the normal amount of ice Beems to have been present. (2) &n& of 
B'm~z Josef Land, m d  under the east coaat of Qreenland, there wne oonridembly 
less ice than usual. The favo-ble conditions in the latter regions us c o d d  ~ 
to be a natural result of the unfavomble conditions in the former, a drift having 
been set up by special wind-conditione. A good spring seaeon is predicted for the 
premnt year off the nouth-west coast of Greenland. In  the southern part of Davb 
strait iceberg8 were, last summer, extraordinarily scarce, there having appnmtly , 
been a retudation of the drift of the bergs, possibly through grounding, a little 1 
north of Angmagglik. The effect of them conditions on North American mvi- 
gation remainn to be seen. 

XATEEMATIOAL ABD PEYOIQAL O#WBA?BY. . I 
A Meohanical Theory of the Formation of MoantPiar-In a ncent 

number of the Comptea Bendw of the French Academy of Science (vol. cur .  No. 
6) M. M m l  Bertrand &etches the outline of an ingenious theory of the origin of 
mountain ranges, by which the obeerved phenomena ore accounted for by a aeries 
of mechanical diiplacements, each following as the immediate reeult of that which 
baa preceded it. M. Bertrand's theory has immediate reference to the Europan 
system of mountains running from east to west p l l e l  to the Medibmean 
depreesion, but he apparently intends it  to apply, with the necessary modificatiow 
to certain of the great meridianal systems, e.g. the Urala and the Rocky mounbios. I 

The first stage supposed is that of a k i n  due to excese of weight over a given me, 
to the north of which (in the case under considemtion) ~ l n s  a recently elevated 
mountain chain whence the baain tends to be filled by sedimentation. The e x m  
of weight thus produced leads to the depression of the floor of the basin, and, u a 
necessary result, to the diaplacement of an equal mass at  a lower level. Thin t.La 
place in a eoutherly directiou, and the result is a ridging up of the surface to ths 
muth of the basin, this constituting the seoond stage in the procese. In the third 
stage, this ridge, having no counterpoise, is displaced by the force of gravity and tbe 
tensions existing within the Earth's cruet, and is carried over the surface of the 
h i n  by a shearing movement which is sufficient to produce all the essantid 
characters of mountain structure. The leet stage consists in the elevation of tbe 
maea deposited in the form of a mountain rang,  which M. Bertrand acumnb for 
thus. In the preceding movemente, a substitution hss taken place, within a g i m  
vertical zone, of less dense surhce formations for an equal volume 'of the dams 
interior layers, and there is thus a tendency to reduce the original exoese of waight- 
Coupled with this there has been a lateral displacement of the surfsce Irym 
relatively to the deepaeated zone to which the-excess of weight w s ~  dne. A 
deficiencp in weight is the result. and this occasions the elevation of the maw. 
M. Bertrrnd considere that the displacement of the sedimentary material from the 
mountain range to the depreslled k i n  must be compenmted by a diilscemsnt of 
the whole surface, probably affecting the outer layere only, and t h u  in ttlm dl 



ooasion a d i sphmen t  of the axin of rotation of the k t h .  He allom that the 
&ncluaiona ue not abeolutely rigorom, but t h y  coincide with the d t a  obtained 
by a coneideration of volarnio phenomena, which h~ enabled the writer to trace a 
curve on the globe repleaenting the d isphment  of the pole in s p a  

Variation of Latitnde at T-0.-M. J. Bocardo gives in the Cmphr 
R& (vol. c x u .  No. 6) the reeults of his obeervatiooe, during the latter p u t  of 
1899, on the v.rirrtion of latitude at the Oboematory of Tcnrmo, Italy. The 
determinationr ~lrsn, made by the Hombow-Talcott method, mnd were bawd on 
repeated ohaervationa of -kty-three #roof stus, rsverd being aontinued through 
four m o n t h  The reeults am haad on ova  five t b o m d  b k t i o n a  of stam, while 
the greatest m e  wan bken to elimimte errom by mutual o o m e o n .  The 
muimnm variation of latitude obtained WM almost I", the vdue for July being 
42' 39' 25"-89 (with probble error of + 0"-OSl), and for October (at the end of 
wbioh it reached a maximum) 42O 3Y 26"-82 (prob~ble error, +(Y1-046). M. 
Boccvdo points out that, while the variation obtained may aeem excdve,  the 
value (W.3) aommonly w d g d  to it is merely a mean. Tbe v a b  obtained for 
the latitnde in October elorel y agrees with that adopted by M. C e 4 ,  from ohrva-  
tiom by the mme method, stun, and inatrumenb. 

Lichhbtug'r Contributiom to Terrertrial Phymor.-The an- of 
the death of Georg Christoph Liohtenberg was laat year mlebrated by the German 
pme, in which attention was principally d i i t s d  to hie work M a ratiriet and 
mod i t .  In the Abhndungen of the Vienna Geographical 80ciety (1899, p k  2-3) 
Dr. 8. Oiinther calla attention to Lichtenkrg'a contributions to the ucience of 
geophysics, whiob, though commonly left mmewht out of sight, are folly deserving 
of consideration. The German wientiat, who was born near D a m k d t  io 1742 or 
1744, and in time becune professor at Wittingen, in faot took a speoial intereat in 
tarreatrial physico, and his work in that d ic t ion  shows him M mn original and 
unprejudiced thinker. Hie contributions to the variow brrnohea of the mience are 
briefly sketched by Dr. Glinther, who pointn out many inatan- in which hi ideas 
were distinctly in drsnce  of his tima The progrew of geographical discovery 
anmoed in him a keen intereat, and connections formed during two viaits to England 
enabled him to keep his countrymen informed of the work of English explorere, 
especially Cook, of whose voyages he published a lively account. He also paid 
attention to mathematical geography, and his determimtione of positions in 
Hanover are among the moat accurate of his time. His originality M a thinker 
is shown by his theory of a gmeous interior of the Earth, in regard to which he 
gave more definite ehap to the mmewhat vague ideas of Franklin. In the domain 
of geology, he p.id attention to volcanic phenomena, and showed the analogy 
betwem thorn of the Earth and of the mom. The tendency of the lands of the 
globe to termin& mthwnrda in a point, with an island to the east, wan noticed 
by him, and the seuch for m explanation recommended. Meteorology seems to 
have exerciwd on h i  a special attrnction, and hie ideas as to the eystem of the 
winds were in great measure correct; while hie theory of atmospheric vapour-in 
close agreement with that now adopted-is considered by Dr. Giinther M his most 
genuine contribution to seience. An a teacher Lichtenberg enjoyed a high repu- 
Won, and one of his courees was attended by Alexander van Humboldt, who, no 
doubt, there lnid in part the foundation of hi fature insight into natural lawa. 

The Biver WJ a Boundmy.-The imporhnce of the river M a boundary 
between oiriliaed and uncivilized peoples is diseuaaed by Oskar Emil Junghans in 
his inaugural dinnertation for the degree of doctor at Leipzig University, recently 
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issued in pamphlet form. After a preliminary glance a t  the various  for^^ of 
boundary rupplied by natural features, the writer dim- the varying r6b phyed 
by the river in relation to primitive and c i v i l i d  man, irmisting on ita importame 
u a boundary in the caee of the former, and aa an aid to culture in the w e  of the 
latter. Having then laid down ae the requiremen tuof a boundary between the two 
clasees of peopltm, (1) that i t  muet present the idea of a boundary in a o o n s + ~ m  
form; (2) that it must d o r d  proteotion from inroads; (3) that i t  must allow free 
intercourse and further the extension of culture ; the writer endeavoun, to prom by 
hiebrical inrhncee, especially the cru, of the R o m w  and hrmana,  that the river 
beet meeta these requirements, pogllereing decided advantages M compared with the 
mountain range. He ie perhaps inclined to give too wide an application to the 
principh laid down, and to leave out of socount special factors which may help to 
determine the choioe of a river as boundary, 0.g. the d h t i o n  of ita flow relatively 
to the line of advance of civilition, its navigability or the reverse, and the rutore 
of the country through which i t  p~leea The instanosr adduced might w i l y  be 
~ t a h e d  by others from which a contrary conclusion could be drawn, while the 
double fmotion of arteries of civilization and boundaries between c i v i l i d  and 
uncivilized peoples could rarely be performed by the rivers of ooe and the sune 
region. The author gives frequent referenoes to the works of R a t d  and other 
writers on nnthropogeography, as well M to the statemente of travellerq on both 
of which hie work in to a large extent founded. Few authoritiee, other than 
-an, w m ,  however, to have k e n  consulted. 

OBITUARY. 

hsnl Sir William 8. Lookhart. 
By Colonel Sir T ~ o r a e  H. HOLDIOH, &c.LE., O.B. 

SIB WILLIAM STEPHEX ALEXANDEB LOCKHABT, who died a t  Calcutta on March 18, 
was a Fellow of the Royal Geographical Booiety, and throughout his adventurou~ 
and euoceeeful w e e r  he wan ever an ardent supporter of g e o g r a p h i  enterpoise. 
He attained great renown an an able general in the field, and he died Commander- 
in-Chief in India Had he given hie life to the caw of gecgraphy, he would have 
achieved equal mcceas M an explorer ; for he wan not only a moet cloee and d u l  
observer, and a good deecriptive writer, he wan a born leader of men, and he loved 
the field of adventure. 

Sir William wae the eon of a Scotch laird-parson, the Rev. L. Lockhart, of 
Milton Lookhart, in the county of Lanark. He wae inteneely proud of the name 
he bore and of his descent from an ancient houw, and he inherited much of the 
literary ability of that houee; hie uncle being John Gibeon Lookhart, the well- 
known author of the 'Life of Swtt.' Few even of hi beet friend8 knew that Sir 
William indulged a fancy for poetry as  well ae for pme. 

Hie military record ie part of the recent hietory of India. In 1868, a t  the 
age of seventeen, he entered the service M a lieutenant in the 44th Bengal 
Infantry, with which regiment he was aneociated for ten yearn. He nerved for 
a few monthe in Oudh with the 6th Fueiliers, and his subsequent war eanioes 
include campaigns in India, Afghanietan, Abyesiuia, Burmah, and Sumatra. 
As adjutant of the 14th Bengal Cavalry, he waa in the Bhutan campaign of 
1864-66. As aide-de-camp to General Merewether, he was in Abyesinia in 1868, 
and witneesed the fall of Magdala. As D.A.Q.M.G., he was eubeeqnently with 
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the Hazara field force in the Black Mountain Expedition. In  1875-77 (for 
want of a field in India) he nerved in the Dutch war in  Achin, and reosived 
the Dutch war medal and c h p .  Them he nearly died, for he WM struck down 
with fever a t  the end of the oampaign, which atretched him helplean a t  the 
port of debarkation. He was r d  commandant in the K h a i b r  a t  the commence- 
ment of the Afghan war of 1879-80, and finally acted a s  A.Q.M.O. with Rokta'e 
force a t  Kabul, where he took part in  all the engagements of that winter. By this 
time he h+ attained the rank of lieut.-colonel, and the decoration of C.B. During 
188586 he conducted a pol i t id  expedition to Chitral, which was, to a wrtain 
extent, the aomplement of the Ru-Afghan Boundary Commission on the (hue. 
It was during thin expedition that he showed hi capacity and courage .a an ex- 
plorer. l 'hat a d v e n t u m  journey through Huruta and acm the Hindu Knah 
(where he was filat to rhow the way) nrs m fraught with danger from the 
tacherous hostility of the fierce old Eunzachief, Ghazan Khan, that i t  is a marvel 
how hir little party (which included hi great friend Woodthorp) camped the 
trips that were laid for it. Nor were mattera much improved when, after cmrdng 
the Kilik with in6nite difficulty, and pnshing his way down the Wakhan to 
Iuhkmhim on the Oxug he found himaelf face to face with determined opposition 
organized a t  Kabul. Unable to penetrate Badaksban, the party crossed by the 
Donh into the Amawai, or B ~ h g o l ,  valley of Kafirehn, and m made their way to 
ChitmL Independently of ita political sigoificace, that journey was a great 
gographical record. Geographically, it WM perhaps Woodthorp's opportunity 
nther than Lockhart'a ; but it  waa Lockhart's enmeet and determined aupport of 
\Voodthorpe that enabled the latter to achieve his b f i i n t  mcaxa. In  the remote 
wilds of the h h g o l ,  Lockhart is di l l  remembered re the typical "Sahib," and it 
woald he well if that type could be ever reprewnted in strmge knde as i t  nu, 

then-by commanding personality and chivalrous dipoeition. 
In the winter of 1886-87 he obtained his firet command of a brigade in Barmah ; 

and his K.C.B. quickly followed. In Maroh, 1887, he obtained a brig& in the 
h g r l  oommand, and two yeue later joined the Eeadqunrter St& 8s A d s t a n t  
Military Secretary. He commanded the two Meranmi expeditiom of 1891, and 
fid ohowed the way into the Khanki vdley .cross the &mans range. Thin 
h g h t  him hi. to the m k  of major-general, and Bftsr the ape- 
dition of the follodng year he became lieutenantgeneral, and attained the Punjab 
divinimi command. The Waziristan campaign of 1894 gave him another oppor- 
tunity of sweeping a difficult hill country olear of an active enemy, and for the 
third time he received the thanks of the Government of India. 
Hie laat a rmpaip  WM in 1897, when he found himself in  command of M.000 

British and native troop on the I n d i i  frontier with Tirah before him, and perhap 
the moat difficult series d operatione to carry to a sumedul  imue a well- 
w e d  fos that any I n d i n  general had M yet encountered on the frontier. Them 

much heavy fighting a i d  coneiderabiloeq but the result was a complete and 
thorough exploitation of all thorn hitherto unknown highlande a t  the h~ of the 
Sofed Koh; and the fid nubjugation of a people who were but seldom to be seen, 
and were never caught asleep. Nothing more could have been done than Lockhut 
d& and nothing could have been more eatisfactory to him than the candid acknow- 
"%Went of his fo- that he WM their rnsster, even in mountain tactica Shortly 
Bftar Tirah he succeeded Sir G. White 8s Commander-in-Chief in India 

The forceof ~ockhart 's character lay not alone in the energy and abiity which he 
b r o ~ h t  b bear on his immediate military or political dutiea His heart WM M sound 
ashieha- A -ful adviser, a faithful friend, a genial and kindly oompanion, whose 
uaswmving honesty of purpose wrs never to be doubted for an instant-duoh was 
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Lockhart. He will be remembaed by m y  for hie brilliant qualities an a g s o d  
and leader. He will be remembered by not a few aa a nise and chivahm friend ; 
M the man who, when leder  of an expedition in which w ligbt ad 
tents were soame, tamed up on equal term with the whole p r t y  for the dopbrfd 
privilege of sleeping out-end won ; as the man who picked up  the wornat  Mti 
-lie from the mow and carried him into camp (and a Bdti coolie is not a sreet 
burden) ; M the man who declined the p l o u r e s  of a public reaption and cmtmbb- 
ment to nek out a sick friend who had been suddenly struck down, and sit with 
him and cheer him for an hour; as the man who oould never reconcile dim&lf to 
the adjustment of a boundary which gave the Buhgol valley to the Amir, beam 
he had himeelf given the right hand of fellowship to ita Ka6r chief. 

Tall and straight and strong er he looked, Lockhut'sconstitution aas not qd 
to hie appearance. A t  the close of the Tirah campaign he was no beaet with fever 
that many of his friends doubted if he could ever recover. Perhap he never did; 
for when I raw him lret (at the Aldershot review of the summer of 1898). and am- 
patdated h i  on hie high appointment M chief in India, he did not opeat of the 
future in t e r n  of his ueual hopeful enthnai.em. It waa not the Lockhart of Kabul 
who went to Simlr  He mamed twice-first Caroline Camelii daughter of Map'- 
k e d  E. Laeoellee Dennis ; and secondly, in 1888, Mary Katherine, daughter d 
the late Captain W. Eccle~, of the Coldatreom Gaarda 

A t  the evening meeting of March 19, the P8aemslrr made the following 
remarks : Before announcing the businem of the evening, I amnot help Fefemiq 
to the lose the Society haa suetained in the death of the Cornmandtyiinch'i in 
Indii. Sir Wm. Lockhart wan an old Fellow of thin Society. He wan a mm who 
tmk a deep intemt throughout his life in geography, having begun exploring when 
very young with the Bhutan expedition, then with the Abpiniart expedition, after- 
wards he did mod valuable work when attached to the Dutch army in Achi, when 
he sent home memoire and very valuable map. Few men raw more of the 
frontiers of India, and in  more recent timee he commanded the expedition to Chid 
and the Pamirs, which was the fimt to explore the upper conrse of the true 0- 
8i Wm. Lockhart aa a young man waa imaginative and enthusiastic, and no mean 
poet. I remember that he wrote stanma on the deed of hi ancestor who rooom- 
panied Lord Douglas when he took the heart of Bobert Brnce to the Holy Iand; 
ah, I remember a poem of hie of coneiderable merit in imitation of the (Enone of 
T e n n p n .  He waa then a most charming companion, well informed, genial, sad 
most obliging. As he waa an a young man he continued through life, and d e  
many dear friends who now mourn his loea It is not for me toepeak of hi greats 
and higher qualities as a eoldier, but I think I may truly say that in Sir W i  
Lockhut the country hre loat a most valuable public aervant. 

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1899-1 900. 

Afternoon Technical Meeting, Tuesday, March 27, 1900.Sir  CL-% 
Mannaaar, K.c.B., President, in the Chair. 

The Paper read was:- 
"Methods adopted in Surveying the Cordillanrs of the Andea" By P d  

m d ,  of the Cbilian Survey. 
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N i 4  Ordinary H e l i n g ,  A p d  2, 1900.-Sir C L I ~ ~ E N T ~  MARKHAM, K.C.a, 

President, in the Chair. 
EUUXTOBR-Rw. William Eadaik, M.A.; Alhn A. Fmkr; J. 8. nyde 

JonMrm, M.A. (hm.) ; Robert Nuncs Lync; Donald A. M ~ ~ A l w t e r ;  Coptoin 
Begin& Jamen Mac&mald, R.A. ; L i d . - C h Z  Pery Haglr Hamon Marry (6th 
Dragoon OLwrdr) ; Hon. Wdzsr M d .  

The  Paper read w.s :- 
" Explomtione in Central Asia" By Captain H. H. P. Dewy. 

QEOGRAPHICAL LITERATURE OF THE MONTH. . . d d d r k o u t o & ~ .  
W O E  ROBERT HILL, D.lllo., L.L.D., LBrahr, BO.8. 

TEB following abbrevhtiocu of no- and the adjeclim derived from them am 
employed to indicate the roumn of artiolen from other pnblioationa G e o p p h i a l  
nunen are in eeoh caw written in full:- 

A. = Aoademy, A d &  Akademk ; Mag. = Bfagtyine. 
Abh. = Abhendlungen. , Mem. = Memo~m, M6moLer 
Ann. = Ann&, Annalea, Anden .  Met. = Bfeteorologiosl 
B. = Bulletin, Bollettino, Boletim. P. = Pmaeeding~~. 
(30m = Commera 
C. Bb = Oomph Bend-. 
Erdt = Erdlcnnde. 8. r Society, BociCt6, 8elrhb. 
a. = Chopphy, Geogmphie, 
am. = Qenellrahnf). 
L = Inrtitnts, h t ~ t u t i o n .  A V. r Yerein. 
k = Izveatiyr I Verh. = Verhsndlnngen. 
J. = Journal. W. r W b m h a f t ,  and oomponndm. 
t n. k. = kaimrlioh nnd kiiniglioh. 1 Z. = Zeituohrift 
DL = Mitteilnngen. 1 Zap. = Z a p W  

On acoonnt of the am big nit^ of the wordr octaw. rto, eto.. the a h  of booh in 
the lint below U denoted by the length and breadth of gover in inohes to the neumt 
.half-inch. The rim of the J d  U 10 x a. 

Arsl&olWrorhinthtrlirtrfllk.otiad~hmin~eYJopmriL" 

XWOPB. 
Alpa-Ebtodcd dnauaim Qub dlpin F m n p i .  SS (1898) : 644-555. It-. 

Paseage der Alpm et dn ool de la Faucille par nn filerin de 1518, d 'aph  In 
relation de le 8age. Par M. Qlletcrre htangin. 

Anrtricnohamh Qlobw 77 (1900) : 8-13. -. 
Die Zwtiinde an der Spraobgrenze in Westbiihmen. Von Dr. J. Zemmrich. With 

A ~ k s m m r g n t .  dbh. Q. &a. Wien 1 (1899) : 137-178. Lorenr. 
Aeltere nnd nenem Ldhnogen im H a W t t e r  See. Von Dr. Jomf Roman Bitter 
Lorenn von Libnman. WiU, Pi&. 

Arutrk--1 dunuoiro Club Alpin Franpi, 45 (1898): 140-200. Viel lM. 
A tRvers le Tyrol : Oetzthal et Dolomitee occidentales. Par Y. Edme Vielliard. 
with mudtonr. 

Muk--logy.  M i  8.R Antiquairrn N o d  (1899) : 229-296. Yflller. 
Notice w r  les fonillea faites pour le M d e  National de Copenhgne, pendant la 
ann& 1893-1896. Par 6ophar Mfiller, trnduite par Eog. Bennvoia Wif.6 
I U u s l m i t . ~  

Denmuk-Y-lorn. - 
Annnaire m6teomlogiqoe pour l'annk 1896. Publie par 1'Institnt mCtt?orologi ae 
Dan& 1)euxibme partie (1800, pp 98); Ditto pour l'mnCs 1898. ~rem%re 
putie. Kjtbenhsm, 1899. Sine 14 x 94, pp. vi. and 140. 



B v E b b r h l .  B.A.R. &Zgiqw S6 (1898): 784'2. W. 
Lea F r h n e  en Flandre. Par Ch. Piot. 
On the Frisians or Fra- the free north-western Qerman tribeq in FLndm rt an 

esrly period. 
Prrmo. Mdm. A. Ih'jon 6 (1898) : 99-399. rkd. 

Hietoire d'nne for& mmmnnela La Fodt  des C m c h h  I, la rille d'Aoaoaw. 
Par M. Etienne Picard. Witn Map and P& 
The hietory of thia forest in traced from 1298 onwards. 

F.naa. M h .  & SpCreblogia S (19) (1899): 140 .  Mutd. 
10" Cam e nouterraine (1897). PremPre Partie. La Grotto de la B.lw 
(1&re>-K herohes en Savoie et en Sub. Par ht. E. A. Martel. With P k  
and Rlwlrdiona 

R m o a  Ma. a Spddoqie S (18) (1899) : 1-36. nanaic 
Explorations mutemines dans le Qard. I'Ardbohe et I'H6rault (Campagne de 
1898). Par M. Fdix Bhmnrio. With P h u  and lUurt*. 

R a ~ a  A trawra b Mode, Tour du Ah& 6 (1900) : 13-14. ~~. 
~ 

Ls b a l  dee Denx Mars.-De I'Atlantiqne I, la M6diterranQ.-Son double a m -  , tag8 commeroial et militaire. Par I. H. de Nonssl.nne. With Map. 
,M. VersMte'r project of a canal uniting the Bay of B h y  and the Qnlf of Liaar 

Ynnoe-blpr. Camole and Xalkrr. 
Annuaim Club Alpin Etanph S6 (1898): 593-370. 

La vdl& de la Gordol ne (Alpee-Matitimes). Par M I .  Viotor de Ctumle et 
h n i e  fiubert.  with 3tmtmfiar. 1 

TrmeBrl t t sny .  A trawrr b Mndc, Tour du Mmds 6 (1900) : 9-11. - 
Le Pad, le Prdaent et 1'Avenir de 1'110 de Sein. With IUwhtM.. 
Thia bland has euffered much by &roeion. 

Ranee-4ercmner Annuairs Club Alpin Fmnpir 86 (1898) : 285331. X a & m  
Le Sidobre. Par M. Baymond Nauxibrer. With Map and Z U ~ i o n r .  

Fwc&Qud. C. Rd. 190 (1900) : 213-220. nartnd 
Le k i n  houiller dn Qard et lea ph6nombea de oharringe. Note de I. Marcel 
Bertrand. 

RanobQusogne. Dsutrclis Q. Blditlsr 48 (1899) : 255-256. =W 
Die Diinen der Qamqne. Von Biohard Le M m g .  Wilh Map. 

Fwoe-Yerutha BB.Q. ds P E d  (1899) : 23-50. W- 
La oolline de Male6ville. Par I. le profesaeur Bleicher. Witb Plate. 
Particulars of a prehiatorio maeonry wall found on the Ik€alze'ville hill. 

Trmoe-Yont Blano. Spelunca 4 (1898) : 171-176. V.1w 
Exploration den Yonlinr de la Mer do Qluw. Par I. J. Vallot. WitA P b .  

Jruwe-Ehone CN8oh.r. Spelunm 4 (1898) : 156-158. ?d 
Cimdation den Eaux dans le Gllaaier du RhBue. Par Y. F. A. Forel. 

~ e r n u a  y-Hamburg. - 
Wegweiser d m b  Fhmbnrg nud Umgebnng. Hamburg: F. W. Redenucher [d 
dated. Size 7 x 41, pp. 94. Plan and IlMrationr. PrsraJed by Dr. 3. &d 
Kdw.  

Itdy. EdtL 
A Pilgrimage to Italy. An Aoconnt of a Vieit to Brindiai, Napler, Mount 
Venuvins, Pompeii, Rome. Florence, Vonioe, and Milan. By the Rev. Jlrma, 
Smith, ED., with Introductory Prefaoe, by the Very Rev. F. W. Farrar, D.n, r.nn I 

Ahdeen.  1899. Siee 9 x 6, pp. x. and 512. Map,  P h w ,  a d  Rkulrofiar 
Prim 8s. 6d. Prambd by the Author. 
The record of s trip throu~h Italy, illustrated with unneacrl ricbnesq and die- 

playing a keen appreciation of the manifold interert of the parb of the antntry which 
were visited. 
1 ~ ~ 0 1 0 .  Qlobvr 77 (1900) : 37-42. Bni.- 

Ein Beenoh der Sohlammprndel von Banenolo. Von Dr. Q. QAm. 
lU&ratimu. 
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yon ten^. BB.R.Q d*Antmr W (18S9): 561-590. krJ. 
An MonUn+. Par Y. Viotor Levy. 

~ o m s y - Y ~ l o g l .  Yohn. 
Jahrbnch den N o r w e ~ h e n  Afeteomlogisehen Inntitub far 1898. Herausgegeben 
von Dr. H. Mohn. Christinni., 1899. Bise 1 4  x 10, pp. xii. and 122. 

F m i o  15 (1897-18S9) (No. 3) : 1-210. bndenron. 
Btndier iirrer Finlands torfmoear ocb fossila kvartiirflora. Af Qnnnar Andewon. 
&man a b b o t ,  pp. 181-210. WitA Platat. 
On the planta of the peat-momen of Finland ana the Quaternary flora of the 

conntry. 
B-Fbhd. Pm,n& 14 (1897-1899) (NO. 1) : 18-20. & ~ h l a ~ .  

Nene Beokahtnngen fiber die Awbreitnng dee Yoldia-meerea in Finland. Von 
Viotor Hackman. Alto Om i norm F i d  iahttagna rmglnohle etrandmiirken, 
No. 5, pp. 1-8. With Yap*. 
German ahatmt of a per in Swedii  on the probable limib of the late glacial 

Yoldis lake in the oentre oRinland. The -nd map indieaten the probable extenmion 
of the l&e on both ddee of the Qnlf of Bothnk. 
B ~ d ~ - F h h d .  Pmio 14 (1891-1899) (NO. 6) : 1-31. H.M~II. 

Spridda nppgifter om navigationen r m t  lob-och b8l tr .hdet  rid Finlands 
rydlcaet under iildre tider. Af Beiih. Haaren. German almtrnot, pp. S 3 1 .  With 
Map aiui P h f c ~  
On the navigation, pilots,% and berrconn on the sonth m ~ t  of Finland in early 

times. The map is the reprodaction of a Dntch ohart of part of the eastern Baltic, 
evidently of the early part of the sixteenth centnry. 
B ~ d ~ - p i n l . n d .  Fmnio 14 (1897-1899) (No. 7) : 1-71. Borbeg. 

Ytbildningsr i Kareien med siimkild h'insyn till iiudmorlnerne. II. Af J. E. 
Rmberg. Qerman Ahtract 64-71 With Mop. 
On the t e r m i d  mornin- &em, and other glacial remains of m r n  Finland. 

B*- Pen& 15 (18!X'-1899) (NO. 5) : 1-195. I.Vuaa~. 
Ih?terminatim dative de la peuntenr b Hebingfors, prMdQ d'nn Aperou snr 
lea formaler de 163nctioe Par Ottu 8avender. WifA P h .  
On gravity obmrvatiom made a t  Helsingforq with deb& and 5gure.e of the pen- 

dalnme employed in the maemoh. 
B~uda-Fwaud. Fcnnia 14 (1897-1899) (No. 4) : 142. Buh. 

Finlands kommnners mum i B r e d  &rift. Af BPll 81~6n.  With Q-R 
ahtract. 

T h u  paper in Bwedi~b, and mother of 54 pp. in Finninh by V&ino Wallin, dieou~n 
the namee of the commanee of Finland in their Swedish and Findab formq giving a 
oom lete alpbabetical l id  in each language. The lisb were originally compiled by 
the btonimlr C h g m y M  Society. and distributed widely over the country. in order 
to mllecr all vuiatione of the name4 and the d a b  t h m  prooured wen, then dieenreed, 
and the lirt. now pi~bliehed indicate the fonw whioh are moat probably correct, and 
which the Booiety deaiiraa to nee iaperseding the haphazard rpelling now employed on 
-ps- 
BrU5.-Filtland. Fmnio 14 (1897-1899) (No. 8) : 1-19. 'Ngmtedt. 

Magnetiaka nndereiihringnr i trnktansf Junmro. Af A. F. Tigentedt. German 
Ahntnot, pp. 14-19. With Map*. 

A remarkably detailed magnetic survey of a small portion of the & of South- 
Wedem Finlu~d. 
Bnd~--Koh P-. Fen& 16 (1897-1899) (NO. 2) : 1-!H (NO. 4) ; 1-15. 
I ~ B  Nephelioryenitgebiet aaf der Halbinnel Kola. 11. Von Wilhelm Bemany. 
N m  Beitriige znr Qeologie der Halbiuml Kola Von Wilhelm Ramesy. 

Deacriheo enlogical obnervations at varione p o h b  on the Mnrm~n ooaat and ou 
the  inland of fildiu. 
PPdr--mok. FmuM 14 (1897-1899) (No. 2) : 1-43. Ailio. 

Ueber Strnndbildnngen dee Litorinameeres auf der Insel Man- Von Julim 
Ailio. With Map. 

The inland of ~ t e i n m a r i  lies in the north-east of Lake Iadoga, and ir ler ely 
formed of deposit. left by the Librina wa, the reeee~ion of whioh msy be atndietf by 
the linen of ancient benohen. 
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B ~ ~ a r g o r o d .  Tour du Mmrds 1 (1899) : 61-4. IDid. 
Vhite h Novgorod la Grande (noe anoienne aepitrle de 1. B114de). P u  M. la 
Marquia degli A l b i i  With l7Jdrafiolu. 

8- B.S.6.B. Modrjd 4 l  (1899) : 242-248. v m  
Vim romam.8 tnpiiolaa Por D. Antonio Bl6zquer y Delgedo -lea Viu 
nnmem 19 y 20. 

Bpab-Biar r~  Revad.. AM. (;I. k Wien 1 (1899): 179326. PaL 
Beim eur Kenntnie der Spaairohen Bierra Nevada. Von Dr. Johanna Bein. 
With Map. A h  apt& copy, praaJed by the d&. 
A thorough geogmphical ntndy of the Sierra N d a  with regard to all the am. 

ditiom of the renge and of it8 inhabitante. The memoir ooncluden with a bibliography 
of the region. 
Unitad ginsdm-England. QyorhrZy J. acdog. 8.68 (1900): 138-191. Otoan 

On the Oeological Stmotam of Portionr of the Mslvern and Abberley Hill& By 
Prof. T. T. Groom. with Map. 

unitad Kiagdom-England. brta 
Quarterly J. Gsdog. 6. 66 (1900): 1-7. 

On the Cornish Earthquakee of Muoh 29 to April 5 1898. By Chukr 
mison ,  WS. with f i p .  

United Kingdom-EngW - 
Sixtieth Annual Beport of the Begistrar-Oeneral of Births, Deaths, and k b r i 8 p  
in England (1897). London : Eyre & Bpottiewde, 1899. S h e  10 X q, 
pp. cxliv. and 308. Prim lr lOd 

United Kingdom-Eorkh WJII Qdog. Mag. 7 (1900): 18-20. lhm' 
Modern h o d s t i o n  in North Walem. By J. B. D e w .  

ABIA 
Ads-EMorid Bso. SaidiQique 18 (1900) : 204-207. Eht-Twa 

L a  penplee retmuvh de 1'Asie Gntrale. Par M. G. Saint-Yvek 
Thin utlole., whioh M bunslated fmm the B r i a n .  d d e  with the d d u a t i a  h m  

two anoient monnmenb on the shorn of Lake Taidarn and one at  Or- i 
Ohin.. ahohoky. 

Vdndorlbaim a Mennyei Birodelomban. ' [Oholnoky Jtmii.] (gftl6nlenyod a 
" Term&cettndominyi KWiiny " 856-ik fflset4baL) Sire 10 x 7, pp. 169-192 
IUudrd&n& Pramted by ths A*. 

China-Bailway& Qwdionr DipL d Wu. 8 (1899): 459-468. Pamd 
Lea Chemine de fer ohinoh.-Travail d'organieetion. Per BL A. A. Fanvd. 

china-Ylmnen B.8.G. Corn P a d  81 (1899) : 315-324. - I  

Lon voiee d'& an Ynnnan et le oommeroe avea oe pep. Par hE Wrid 1 
Angonlvant. 

Ohinere Qsogmphy. w 
Qeogrephionl Notes. XIII. Tan-tan or Dan-den, Dondin ? XIV. K-la or K d a  
Pn--10, Kora or Kora B h r .  XV. Yonu-la-ks, Malaoca By Q. Sohlegtd 
Beprinted from the Poung-Pao, vol. x. No. 5. Leyden: E. J. Brill, 1899. S h  
10 x 64. pp. 22. P r d  by ths Author. 

Chinese Btudia. -. I 

Lee 6tuden c h i n o h  (1895-1898). Par Henri Cordier. (Extrait' dn SupplCmsat 
au Volume ix. du ' Tonng-pao,' No. 5.) Leide : E. J. Brill, 1898. Size 10 x 6). 
pp. 142. 

Chi- Tnrkeshn LQ Q., B.S.6.B. P a d  (1900) : 93-110. W C Y l l r  
Tnrkentan ehinoin et Pamira (Juillet-Dbembre 1899). Per If. G. Saint-Yrer 
With Map and Illwlratiolu. 

Dntoh Eut Indier. Colonbraadex and V u  da W 
Dagh-Beginter ehonden int Cuteel Batavia vent pasrerende h e r  tm plnetan JI 
over geheel ~Jerlandte-~ndia, dnno 1691-1634. (Pp. vL and 460.) Ditto. Anna 
1656. Uitgegeven door het Depertement van Kolouien ondw toedoht M Dr. H. 
T. Oolenbrnnder. 'eQrnvenhage+ K Nijboff, 1898-99. Bize 11 x 7f, pp. riii and 



312. Ditto. Anno 1670-1671. Uitgegoven door het Bntavhrah Genootraha van 
Ennoten en Wetennohappen, met mtdewerking n n  de ~ederlanboh:~n&ohe 
Begeering en onder toeziaht. Van Mr. J. A Van der Chija 'a-Hage: Y. 
Nijhoff. 1898. Size 11 x 74, pp. 530. 

htam A h  EanMh 
A Brief History of Eastern Asia. By J. C. EIannsh, X.A. London : T. W e r  
Unwin, 1900. Bire 8 x 51, pp. XTL and 304. Pries 7r. 6d. Pradcd 4 the. 
Pnwher. 
Beginning with Ohioa in the ramotert the anthor nketohee the hietory of the 

whole of Asia, with the exception of Pernm d Aaiatio Turkey, down to the pmmnt 
day. Them ia a oopiour index and a lint of bcch of referenoe, whioh would be improved 
by adding the phoe.nnd date of publidion to h e  titlea . 

hnah Xdo-Chiua Anmaim Club Alpin Fmnpoir Y (1898) : 4-12. adla.. 
An Tonkin et en Annam. Par M. A. Eallea With IfZdtiolu. 

M o b  Ihdo-Chinr h. hkisnk'jip~ 18 (1900) : 11-15, 109-114. raol&& 
La dtnre dn riz am Camhodge. Par M. AdhCmard LecPre. 

Ironoh hdo-Chh-TanLie B.S.0. Pa& 90 (1999) : 414452. d'hty. 
De FImoi h Mongtze. Par M. Born d'hty. 

Indk. B A B .  Bdpiqre 84 (18%') : 155-208. A l d d h .  
Daa fn%uemoea olnmiquem d a ~  l'ut de 1'Inde par le comte Goblet d 'hlr ieh.  
With 111urfral(onr. 

mi& B.A.E. Bd01que M (1897) : 484-584. ' Alviolla. 
Dcs inflnencea clewiqnee dm8 le  cultare mientitlque et litteraire de 1'Inda 'Pnr 
le cramte Goblet d'Alviella. 

. . 
Idk-Andamm Id& Indian A d p a r y  W )  (1899) : 323SS1. Temple. 

JdisQllmeoru Papem relative to the Bettlemenb in the Andunan Imlandr in the 
XVlIIth Century. Prefme by B. a Temple. 

IdL-mmtmhL J.E. India Arroa 81 (1900) : 6+. W i k e  
The Mngal, Mnhratt., and Sikh Empirw in their Zenith and Fall. By Sir William 
Rattigan, Q.C. 

Indi+p.il-y Commnnioati~~ J.S. A d  48 (1900) : n4-284. M8ohn. 
New Pmjeotr of Baiiway Commnniation with India. By J. M. Maclean, Y.P. 
Thim paper d i r c w ~ ~  the question of an all-land route to India in ite pol i t id  

upeoh 
K o r u .  La 0.. B.S.G. Pa& (1900): M 0 .  l onnk .  

A trarem la C o r k  Par M. Marcel Mcnnier. WiU Map and InurlraNoRI. 
Malay Arehipdqp. Van dm Krmp. 

Bijd. T a d .  Lamd- ar Vdkenlr. Mud.-ImdiC 7 (1900) : 1-101. 
De CommissiGn van den Bchontbij-nscht C. J. Wolterbeek naar Mnlalcka en 
B i m r  in Jnli-December 1818 en Febmari-April 1820. Met aanteekeningen. 
Door P. EL van der Kemp. 

Xday Amhi-am Ann. Hydmgraphia 87 (1899) : 581-587. - 
Jan, Nordkhte. 

Malay Arehipe lqo-Ja t~  B.A.R. &Igiqw M (1897) : 773-781. Imoltmq. 
Lm volanr de J e n .  Par Jules Leoleroq. 

Malay A m h i ~ o - l o m b o k  Paillo. 
Tm. I d b h  T d ,  Land- en VOUCdlJC. 41 (1899) : 416428. 

Bij de  nitmatie-kaart van het lmtverblijf te Narmadn (Lombok). Door P. de Boo do 
la Paille. Witb Map. 

P r r d c L a b  Urmt J. Linnean 8.. Zodogy S7 (1899) : 345-453. Bfinther . 
Contribntionr to the Natnial Hietory of Lake Urmi, N.W. Persia, and Ite Neigh- 
boorhood. By Robert T. Ofinther, X.A. Wtth Map a d  Plater. 

Philippine hkndr National G. Mag. 11 (190b) : 1-14. Barrrtt. 
The Philippine Irlandr and their Environment. By Hon. John Barrett. With 
Map. 

E d - T P T k w b n .  C&c&Mu DipL st Odor 9 (1900) : 146-162. VenoLoff. 
La Quation dn Turkertan. Par M. Vennkoff. 

No. V.-MAY, luOO.] 2 o 



bru Hdi.'r Joameym. kmnr. 
Damh h i e a r  Wfisten. Sven Hedins Beinen nnd F d n a g e n  1894-97. Vm 
Heinrioh Bmnner. Zurioh, 1899. Size 71 X Y. pp. 70. I'faaJad bl 
A*. 

Tnrkq-p.latiue. Cl-L 
Arehcologid Emmmhea in Paleatine daring the yaua 1873-74- By C l ~ u k  
Clermont-Ganneau, LL.a Vol. i. With numeroo. illlutmtimn from drawing 
made on the spot by A. h m t e  dn Noiiy. architea: T ~ ~ h t e d  by Au 
Stewart, n. Publhhed for the oommittee of the Peleetine Explontion 23 
1899. Size 111 x 9, pp. xviii. and 528. Prasnfed Us Palsdim &pbrot*. 
M. 
Thin volume aompleh the mt of the ' Survey of Palmtine,' and d a l s  slmat exflu- 

aipely 4 t h  the arohealo of Jermdem, s p d  p ~ m h ~ e e  being given to the 
medisvd architeotnre of Cmading period. 

Turkey-Tdor. Qlobw 77 (1900) : 46-48. vim#= 
Ein Bemoh anf der Inml Telos. Von Friedrioh v. Vincam. With Z U d r d h ~  

Y&W (ka. Ann. Hydrogtapl~b SI (1899) : 577-581. - 
AM den Reiiberichten Seiner Majcmtiit Sohiffe. With Chart. 
The German men-of-war on the Chinem station are engaged in making additiasrl 

nound!nge on the amt of Shmtnng,and their eonndinga are being published, rs in tbir 
instauce, on very transparent white W i n g  pper, intended to h laid over a portiau n: 
the British Admimlty ohart m M to bring the new sonndhg into relaria rib 
the old. 

AmIOA. 
-me. - 
Commercial Afriee in 1899. Aren. Population. Production, aoilraye, Te lwphs .  
Transportation Boutea. Foreign Cummema, and Cornmeroe of the United Stam 
with Afrioa. [From the summnry of Commerce and Fiuanoe for Aupst,  1899.1 
U.8. Treasury Department, Bureau of statintion. Size 12 x 91, pp. 321-467. 
Map. 
A diecueaion of the oommemial geopphy of Afrim givmg the latert dab, ritt  

f i e  objeot of promoting Amerian trade. 
BriW C m t n l  A & h .  Sodtbh ff. Mag. 16 (1900) : 88-99. nudanm 

Northern Nyaaalnnd. By the Bev. James Hendemon. 
An exaellent epitome of geogruyhid ohewutione mrde during mveral yeue' 

minionary work in northern N y d a n d .  

'4mPt-W-- B 8. Khcdiw. G. I (1899) : !253-295. mi. 
Une deecription uobe dn Fayonm en VII' &cle de l 'h6gh Pu Ahmed !&ki 
Bey. 
A dearription of the Fa nm written in the thirteenth ctmtnry by an Arab writer, 

A ~ U  onman el ~ a b a ~ i  e{~sf.di. 
mt -ph~.  B.S. K m i u  ff. I (1899): 297-324- Bmoh. 
Le Mu& de Q & e p h i e  et d ' E t h q p h i e  de la BociCtt?. Noti- pu le Dr. 
FddCrio Boaole Bey. With lllur(rdionr 
The Khedivial Qmgmphical k i e t y  o p e d  a mnmnm a t  Cairo in 1898, conhin'i 

m a p  and reliefs of Egypt, md reprwenbtipe colleotio~ of the pnoduch of all tbc 
Eg~ptian provinca from the Equatorid rrgions to the Mediterranean. 

Egypt-Nile. Bhkmwd'~. Mag. 167 (1900) : 247-249. WSrc8 
The Low Kile of 1899, in relation to the Cotton Crop of 1900. By 8. W. Wallroa 

qypti.n B d m .  Mumnewl 0.17 (1900) : 6 1 4  H W .  
Le oomnundant Henry sur le haut Nil. With Map and Portmit. 

BgJPtl.n hulsa ~ t f u h  ff. Mag. 16 (1900) : 89-82. XW. 
The Dq Summer on the Upper Nile. By & I). MiLilne, x.a, o.m 
O ~ r v s t i o n r  on the rainfall and the volume of the Nile in the Eqmt0ri.l Pmnon 

in the eamlner of lw. 
Frmoh O~d.n-Thb&h. IlrbL 

f i w i p ~ 8 a e n f a  Culon. &mildPAjri,p Fmrpk No. 9 (1899) : 15i-168 
La r6gion de Tombouctou : Le dernier rapport du Colonel gl0bbbb 



Fmeh West bhia J. R. U W  Serb 1.44 (1900) : 111-136. HWrd-A-. 
Becent Frenoh Ex  itiom in We& Afriaq 1894-1899. By Captain A. H i l l i d -  d;" Atbridge. With ape. 
Tmoea the Frenoh explora t i i  and military operatiom in Wemt Afrio. from 1894 

to 1899. 
F d  Wat Atrim. B. ChUdPAfdpw h n p h  0 (1899): 368-872. - 

L a  rCorganhtion de I'Nriqne widentale franpim. WWL Map. 
Pransh Wsrt dFriar La 6.. B.6.6. Porir (1900) : !W!H. = W F .  

Lee Lignea phiqnecl dam I'Afrique oaoidentale frpnpiee. Par M. L. Q. 
singer. wifiEP 

-ah Wmt m. 8. CoaPit6l'Afripw Franpairs 0 (1899) : 362568. betonnet. 
Le myssen, de la mission Bretonnet. With Portrait. 

earman krt Atha. Perk &a. Edk. Berlin 96 (1899): 437452. Bornhudt . 
Herr Berg-Amemor W. Bornhardt : Gmgmphirohe und geologiaohe Mitteilnngen 
iiber dan dentache N y m  Qebiet mf Qmnd eigener W i n .  Wiih Map. 
A note on thin paper appears in the J o u d  for April, p. 421. 

-EULAfki88. o d l ~ ~ .  
W t i i g r  Kolotdpditik u. Xdol,ioZwirlrdaft (1899) : 1-6. 

Die dmbchatafrilranieohe Zentralbahn. Von Dr. WiIheLm Oeohelbinser. 
Oarman But Moa-Viatoria Iyum. Xohama 

The Victoria Nyanze The Land, the Bmas, and their Odomr. with Rpecimens 
of some of the Dialects. By P a d  Kollmann. London : Bonn-hein & Co., 
1899. B h  94 x Gf, p p  x. and 254. Map and lUutmtionr. Prles 7r. 6d. 
During his aevtual journeys in the region ot the Victoria Nyanza, the author 

acquired mmh information regarding the ple--their onrtomr and om a, mode of 
lite. and ethnograpbio relation-nd zxtendve aollerdione of all %ndr The 
reenlt. are given in the preeent volume, whioh ir rendered all the mom amfnl by a 
number of sketahea of im lemmts, reapone, etc., need by the nntivea in thia portion of 
Germam Eaat A t r i a  'I& book is h r l a t e d  by Mr. R. F. Neabitt 
Germsn hth-Wat A f k h .  v i m .  

Dentaoh-SBdweebAfrika G d i c h t e  der Kolonhtion bh sum Ansbmoh dm 
Krieges mit Witbooi, April 1893. von C. won Fran~oia Berlin : Dietrioh Beimer 
( E m t  Vohn) ,  1899. Size 114 x 8, pp. 224. Map. Pria dm. Pre#rbd 
the Pd l idu .  
A himtory of German &nth-West Africa from the period of ib deolaration u a 

German proteotomte in 1883 until 1893. The nature of the country and the people are 
conddered, and a h  the whole qnention of German colonization during the interesting 
period when the definite .ooeptanoe. of itr podtion M e oolonial power wps a i l  nnder 
digcumion in Germany. 
Bermu Wmt Afrior Den&&. Kdonio2MaU 11 (1900) : 135-139. von k m p b  

Berioht fiber die erfolgreiobe Beendignng den Wnte-Adamaun-Feldzup. Bericht 
vou Hanptmann von Ksmptr. 

W& --Togo. Eupfeld. 
l h t d a  Kdon(d.sl(ung 16 (1899) : 405-406,423-424.433434. 

Die Verkehrsverhiiltniese in Togo. Von Fr. Hnpield. With Map. 
eermrn Wsrt AMOS-Togo. Klom. 
Togo nnter Denbcher Flagge. Reimbilder nnd Betrachtnngen von Heinrich 
gloae~. Berlin : Dietrich Beimer ( b e t  Vohmn), 1899. 8im 1 9  x 7, pp. xxii. 
and 562. Map ond Zllud~tionr. P h  l h .  Preaated by tba Pdiaher. 

Herr Kloee deacribea the German colony of Togo in oonaiderahle detail. both with 
r e g u d  to the aonntry, its prodnctiom, and people. The book ia riahly iiluetrated. 

yd.(tueu- Lu Cf . ,  B.S.G. Paria (1900) : 1-29, 111-140. 0.lllhi. 
M.dyasoPr (1896-1899). Par M. le G6n6ral Gallieni. Wilh Nap.  

-1. Omdidiw. 
SIU les h v a n x  gtkgrapbiqnes et cartogrnphiquen ex&ntes h Madagancnr par ordre 
du @n6ml Qallieni, de lh97 h 1899. Pnr M. Alfred Grandidier. (Extrnit den 
Comptu m d w  &s &a- de I'Acad6mie den Scicnccr, t. cxxxix., s6ance du 10 
Juillet 1899.) Bue 11 x 9, pp. 8. 
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o.nd.--BrItiBll Odnmbia. Hill-Tout. 
P. and T.B.B. C a d  4 (1898) (8- 2): 187-B1. 

O a d o  Origin of the KwaLiutl-NootLs and Balieh Stoch of B r i U  Columbb 
and Fundamental Unity of Bamo, with Additional N o h  on the IMnC By ahari~~ 
Hill-Tout. 

C a ~ ~ u e ~  P. a d  T.B.S. C a d  4 (1898) (8ea 1): ltB-216. Biuie 
L'Habitent de SainMustii. Contribution L la Qhgmphie S d e  dn aenads. 
P ~ U  M. L . M O ~  m r i ~  with mwfrotMu. 
A h d y  of the mmid and soonomio life of a French Canadian village, giving 

insight into the relation between the people and their habitat. 

cknd.-8t. kwr-. P. and T.B.S. C u d  4 (1898) (800.3) : 538. K&r. 
Ice Floods and Winter Navigation of the Lower St. Lswrenoe. (Preaidentisl 
Adchm of -on.) By T. 0. Keefer. O.Y.Q. WitA Phru and I I 1 ~ i 0 1 u  

CIIuds-BL Lawrenac P. a d  T.B.S. Cum& 4 (1898) (Sea 2) : 107-135. Sulk 
The Vallq of the Grand River, 1600-1650. By Benjamin Sulta 
A portion of the history of the exploration of C a n d q  dealing with the opening up 

of the 8t Lamnoe  mlley. 

k t  ma Hbmy 8nd Cosger. 
U.8. Department of Agricnltore, Weather Bumnu. Meteomlogioal Chart of the 

* Greet Lnkea. Summary for the 8eseon of 1899, vol. ii. No. 9. Pre red . . . by 
AM J. Henry and Norman B. anger .  Wdington:  weather b-n, ~WJ. 
Sine 124 x 10, pp. 28. Charlr 

lrorth Amrrior B.ff.8. Pbhklphh 9 (1899) : 55-69. Bunell. 
The Name. of the Largsr Geographioal Featares of North America By L m l  
C. Buomll. With Map. 
The map is the photogrcr h of a relief model of North Amerios. The peper is 

r e f e d  to in the Journal for &h, p. 288. 

lrorth Amuh--. P. and T.B.S. C u d  4 (1898) (Sea 2) : 77-99. Howlay. 
V i n h d  Vindicated. By Bight Rev. Bishop M. F. Howley. With Map. 
The author Pddncea reamno for belioving that Helluland was on the neat ooaat of 

Newfonndhd, Markland the Magdslen hhds, and Vinland mmewhere on the 
. southern nhore of the Qnlf of St. Lawrenoe. 

norta amerfos-odthobg~. brl. 
T h e  Birdr of &tern North America Part ii. Land B i  Key to the Familiea 
and Speoier By Charlee B. Cory. Special Edition printed for the Field 
~ l a n b i a n  Maaram, Chicago, Ill. 1899. Si 94 x 71, pp. x. and 131581. 
I U M b r r  

unitad Bt.te8-c.lifomh Ekohmum.nd-. 
Ann. Hydrographis 97 (1899) : 587-592. 

Port h Angelem. Neoh Beriohten der Kapitine F. Baahmann, B. Mehring, 
F. Warneke, nnd O. Chrbtemn. With Plate. 
The platen mhow the pier s t  Loe Angela M i t  sppeam from the land and from the 

sea 

U n i t d  I)t.Wd. S h  C l d  B. 8 (1900) : 109-11 1. J-. 
The Eaet Basin of Mount Brewer, or Ourel Baein. By D. 8. Jordan. WUA Mop. 

united Btatw4Mifornir lsima Club B. 9 (1900) : 1-107. Im a0ntr. 
Rambling through the High Sierra. (Reprinted from ' A Jonrnal of Rambling,' 
privately printed in 18'75.) By Joneph Le Conte. With 1UwtraLionr. 

United Ot.k.-Id.ha Ammican J. Bci. 0 (1900) : 9-12. Stone. 
Note on the Qlooietion of Central Idaho. By George H. Stone. 

United B t a t s r - I U o  and Montana-Bo-. Ooode. 
National ff. Mag. 11 (1900): 23-29. 

T h e  Idaho and Montana Boundary Line. By Bicherd U. Goode. With Diagram 
nzwJiorr 

A note on thia paper appears in the Journal for April, p. 422. 
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U n i t 4  8tat.r-Iron Maanhatwe. J. Franklin I. 148 (1899) : 437461. irk 
The Development of Iron Manufaoture in the United Statea in the PIst Seventy- 
flre Yearn. By John Fritz. 
The production of pig-iron in the United States was ii3,S~M tons in 180, flnt 

d e d  1,000,000 tons in 1864, pnmed 5,000,000 in 1886, and d e d  11,773,984 W 
in 1898. 
United 8 t . k c X m  York. B. dm'cun B.S.91(1899) : 417443. TUL 

Phynical Qeography of New York State. Part ix. The Shore Linea By B. s 
Tur. WilA Ill&&. 

OXRTBAL AHD SOUTH AMEBICA. 
bnuon .  B . l l w t a  

Sixto L. Ballenteron. A h v &  del A-ME. La Pas, 1899. Bize 9 x 6, pp. ir. 
and 104. Map. Prusnbd by Us Auihor. 
A jonrney from La Pa down the Rio Beui, Rio Madeira, and Amamn to P u i  

exeonted in the ymrs 189CI. --- - 
CmnhiER Central de Extinai611 de Langunta. Memoria de loe t n b a j a  r e d u r b  
d m t e  el 1'" ejeroido oon nn informe especial de la inspeoci6n g e n d ,  1897-98. 
Buenon Airw, 1899. Size lOJ x 74, pp. 240. Map Prersntcd Dr. r. P. 
M m o .  

On the effort made in the different prorincer of the Argentine Republic to rtrmp 
oat the h t  pent. The m a p  l o w  the poition and direotion of the loaont a- 
in each province for nevcral dlstinct invrriona 
- t i ~ - P i b ~ ~ y a  Rim. 6. d m d m n  M i r .  Mog. 84 (1900) : 29-32. Rib 

The I h t a  Beuch Expedition. 
N o h  of the expedition under Sen. Uriarte in nearch of the miming explorer, 

Ibareta, on the upper Pilomayo. 
Bolirk. BnniTi- 

La Entedintica de la Goma ek t ica  en Bolivia (Eotndio preliminar.) Por M. V. 
Ballivian. La Par, 1899. 8iza 9J x 7,.pp. 6. Pmsnted by the duUor. 

Bolirk. frucr. 
Pedro Krnmor. La Indnntrin en Bolivia (Primers Pute.) Le Pu, 1899. 6b 
9 x 6, pp. 308. Mop. Ptwded  by Don M. V. Ballinha. 

A study of the natnrnl resources of Bolivia, end of the indurtriee whioh exist in 
the m t r y  or whioh may be introduced advmbgeoon1y. 
VIPrrrul.--Bo-. - 

Venemela. Noe. 4,5,6 (1899). Venezuela-Btitinh Oninns Bound y Arbitration. 
London : Epre G; Spottinwoode, 1899. Size 10 x 64, pp. No. 4) 236, (No. 5) 118. 
(No. 6) 766 and l x x r  Pda,  (No. 4) llid, (No. 5) 66, L o .  6) 30.5~2 

Want Indies. - 
W a t  Indiea Further Correspondence relating to the Hurricane on 10th-1% 
Beptember. 1898, and the Relief of Dirtream canned thereby. London: Ejre b 
Spottinwoode, 1899. S i i  l3f x 84, pp. v i i i  and 96. Prlcs lOd 

Went Xndim-Pllot. luutL 
The Went India Pilot. VoL ii. The Caribbean Sea, from Barbdon to Cvlh; with 
Florida Strnit, Mama and Bermuda Islmdr. Origlna11,ll~ oompiled by O.pbio 
E. Bunett, B.X. Fifth Edition. London: J. D. Potter. 1899. 8 i i  9f x 6. 
pp. u. and 686. Indm CAort. Pties 60. Prsrcnbd the H # h g r a p k ,  
AdmiraZty. 

A-IA AXD PAOIIRC -8. 
AnatWh-AborigLnr. I r p F  

P.B.G.8. dwtralario (9. AudrdQ) 8 (1899): 119-126. 
Tracking by the Auetmlinn Aborigine. By A. T. Magarey. 

A w - A b o - W .  TJ1.B.S. Admlario (Vidoria) 17 (1899) : 52-63. W w  
SuggrNru as to the Origin end Goqnphical D(.tributim of the A h r i g h a  of 
Anstralia By B. S. Wnlpole. Witb UwtrcJionr. 
The author brings forward r e w m  for his belief that the A u t d h  Abodginrl 

dencended from the Dravidian triben now represented in India by the Toh.  



A u h h - a a m d r  m p l o n .  
P.R.G.S. Audmlaaia (8. Awfdia)  8 (1899) : 83-92. 

Cuntln in Anntralia. By N. E. P h i l l i p ,  J.P. c 

On the intmdnction of the oamel to Amtralia, and i b  value in derert travelling. 
Anntdb-Water. W Y .  

P.B.Q.S. Aukaloricl (S. Aukalia) 9 (1899) : 67-82. 
Auah1i.n Aborigind Wate~Qucst. By A. T. Mapmy. 
On the art of flnding rater in the arid dcnert, enpeoially in the mob of water- 

tre~~. ' '  
Brit* bbmon bland& Wooddad. 

Bdtiah Bolomon Inlands. Beport for 1898-99. Colonial Beporb. A n n d  No. 
275, 1899. sise 10 x 6 pp. 32. P& FA. 
Contains report of the journey in Qnadalonmu aummsriped in the J d  for 

January, p. 71. 
Pnpmotu I-. Globur 77 (1900) : 13. Lamprroht. 

Der Name der Panmotu-Inneln. Von G. Lamprecht. 

-08. Bdtriiga Kolonialpdilik u. Kdonialm"rk&ft (18%) : 7-12. X l u ~ r m .  
Zor Samoa-Frnge. Vm H. v. Ku~erow. 

80- Anmtnh. T.R.S. Sot& Awtralfa S8 (1809) : 198-207. Horehin. 
N o h  on the Geology of Kangamo Island, r i th  npeoial reference to Evidencen of 
Extinct Qlaoial Aotion. By Walter Howchin WitA Plan and S d h .  

huth A e - T i d ~  Chap- a d  I n g k  
P.R.Q.S. Adlualodcl : 8. Awtmli4n Br. 8 (1899): 93-102. 

The Tidea of Sonth A m t r a k  By R W. Ohapnun, MA., and Captain Iugh 
T.raunL -7. 

Tammaninn Bivers. Lakeq and Flowern. By A. 8. Murray. With Facnimile 
Reprodnotions in Colour of numerons Skebhm by the Author. Amtrelia: G. 
Bobertaon & Co.; London: H. Virtue & Co. 1900. Biu, 13 x IS, pp. 58. Pro- 
.entsd tq Us PuMidem 
Striking piotnrea of the varied rcenery of Tanmania, 5 e l y  printed in aoioora 

Tumanta-&but. B.8.G. Marrsilb S8 (It@@) : 257-274. 
h a  ports d9Amtralie : Hobart. Par M. Qeorgem Bonrge. 

JJo- 

Watern A~utrdh - 
The  Golden Went. Her Minen and Iudmtrieq 1899, an reprenented at  the Cool- 
gPrdie Exhibition. Pnbliehed by authority of the Went Australinn Government. 
Sue 17 x 11, pp. 68. Il1dmtionr. 

W e e m  A u m t n k  - 
Wwtern Anslralin. Annual Pro- Beport of the Geological Surrey for the 
year 1898. Perth, 1899. Size 134 x 84, pp. 64. Map. Pruenlcd ly the Ooac+lI- 
rsrt of W c d m  ddra l ia .  

Westan A u 8 t n u .  W b h  
P.R.Q.S. Aurtra&bia : S. Awtralian Br. 9 (1899) : 149-171. 

~ b b t  of Joumnl of Explorntio~ in Western Australia, 1896-7, under com- 
mand of L. H. Welh  

POLAB PBBIOrn. 
AntMtia - 

%PP* imimire rnr lea rechemhw danographiqnen de l'expddition ant- 
-tiqne 1- Pu Henr).k An$owkKi (Extrait dm Btd. ds PAmd. roy. ds &vp (Cl- den Soiencen), KO. 11, pp. 642-649. 1899.) Size 84 x 6. Platsr. 
p d d  tq Us Author. 

ant am ti^. Pekrnanna Y. 4U (1899): 283-%. h~.n- 
Die errte meteorologirohe Jahreoreihe am dem Budpolargebiete. Yon Prof. Dr. 
1L S u p .  
Bnmmarg md diacndon of M. Argtowaki'r paper in the Qmgraphiml Journal, vol 

xiv., p. 418. 
&*In&& YWT 19 (1899) : 409-413. Xathmrt ud -hdm. 

Underto-ingar betriiffande den pg Knng Karla land fanun stora flptbojen fAn 



Anddwxpeditionen. 1. Den And~?eska polarbojenr drift till Enn gut Lnd 
Af A. (t. Nathmt. 2. FyndomstiLndigheter. hjeru identi0eriug.tefni.h nndm 
nijhingr, eta. 3. Om riirt- ooh d jur lbmingu~u i Andr6e'r pokboj. Af G. 
L.gerheim. WUI Map and IUuabntMu. 
Full partionlam regarding the d h v e r y  of the polar-buoy " of the A* 

apedition, and on the seaweeds with whioh it WM covered. 

MATHEMATICAL O X O B W .  

(hod-. P. and T.R.8. C o d a  4 (1898) (Bea 3): 31-37. l'citohatt. 
A P1.n for International Meesurement of an Arc of the 98th Meridian. By Dr. 
Henry a ~ritchett.  WUA MOP. 

P k n  for the measurement of an arc of the meridian of 98O W. from 15O N. to 70°, to 
be undertaken jointly by Mexico, the United Btates, and Canada. 
Latitude Ohmga C. Rd. 180 (1900) : 307-309. noamdi 

htude sur la variation de la htitnde P l'observatoire de Ternmo (Itdie). Note I.LI 
M. Jean Boooudi. 

Latitude Qh.nger. B.A. R. Belgiqus 1 (1898) : 276-281. nth 
Fondementa de la thdorie de la vnriation den latitndm. Par F. Folie. 

Lath& Oh.ngu Bit&. A. W. Whn 107, Abth. 11.8. (1898): 507-514. Bt.k.ILi 
Einige Bemerkungen m r  ErkISrng dm Polbewegnng. Yon L. Qrrbo* 
with DiagTaa 

Lw~gltude. Naulicd Mag. 6S (1900) : 98-101. ClLftL 1 

Longitude by Eolipsec By J. Dnndna White. 
Hadgation. Anrr Hphgvaphb 28 (1900) : 24-28. UaW. 

Zur Bewohnng der Breiten- und Liingenberiohtignng neah der Standllnie~ 
methode. Yon W. Beuter. 

Baviga thd  Inatmment. Rm. Marilirne 148 (1899) : M-60. 
Chrclc 6quatorial de relbvement. Par Y. E. Deornto. - I 
Om Elimateb "sdrin r i gpologieL och hist0rie.k tid aamt d e m  o d e r .  bf 
Nib Ekholm. WWA xp. 
On climatschanges and their probable a w e .  

QwUdw B.A.R. B&qw 811 (1898) : 169-172. Zdb. 
Thhrie dn monvement de rotation de l'hm solide du glob& Fondementr ds 
l'ssbonornie sph6rique an XX' sihle. Par F. Folie. 
On the interaction between the eolid crurt and the inner ntxleu of the E ~ t h .  

w* saottirh a. Mag. 16 (1900) : 60-67. edUh 
A White-hot Liquid Earth and Qeologid Time. By Prof. Jnmes (teikie. 
A r l iuaC of Prof. Chamberlin's ariticinm of Lord Kelvin'tI theory M to the origiD 

and age of the Earth, poFting out that the essumption of the globe h a ~ g  oooled hm 
a white-hot liquid maas u not necessary. but that the Enrth might have been bnilt 
M a solid body ab initio by the elow secretion of meteorio manem. 
O h i d  Pedodr. J. Gsdogy 7 (1899) : 751-787. Cham-% 

An attempt to frame a workin hypothesir of the atme of (tleotl Period. on - 
aboepherio h.ia 111. By 'J! C. Chamberlin. With C%rk  A h  apords cqy. 

Xount.in Liner. &v. ScicntilEqw 19 (1900) : 143-148. m. 
Lea directions conjnga6ea dea f l i e n t e  ot fraatumo de I'Boome terrertra Pu 
M. A. 8ouleyre. 
The antho; firat shows the frequent ooonmnoe of two t~ystemr of c n m t k 1 4  

at  right ang1e.a to the other, whiah he terms coqjugabd aptem; then points out b.1 
the two mumbem of a conjugated system are not synohronoaq bat ue ammhtsd 
igneoar m k a  of different sue; he then 5 d r  i t  neomsary to thin theory that the 
movements of the orust should correspiu; with s n m p t  p i o h ,  md t h m  it rhbald 
be pwail~le to predict cuthquakw. 



aoi8molagfy. 8dma 11 (1900): 215-218. Tuekor. 
The Effect of the Mexican Earthquake of January 19, a t  Momt Hamilton, 
Cdiifornia By Prd. B. Tuaker. 
Thin records the dimwvery of an earthquake shoals by mesm of a meridian aimle. 

Tamatrid Hagnotiam. M&. A.R Bclpiqus IS ,  S (1898) : 1-40. m ? W e .  
Magndtisme terreutre. La ddolinaiaon d'nne bommole, libre et b 1'6tat stntiquq 
eseelle ind6pendante de mn moment mapdliqae? Obmnatiom de d e o l i n o m h  
b momenta diffhnta. Par Charles Lagrange. With Dbprollu. 

Tamatrid Map- 8ilrb. A. W. W h  107 Abth. 11. a. (1898) : 759-776. Liaur. 
Ueber die Aenderung der erdmagnetiwhen grrft mit der H6he. Von Prof. J. 
Liznar. 

Terrmtdd Magnet- TmrsdricJ M o p n c t h  4 (1899) : 237-239. Tillo. 
Sur la R(Ltion qni exfate entm la Rirrtition den kl6mento Mag116tiquw at 1. 
Distribution Qdndrale den Mere et de Tempt?ratnm Moyeone Annualle b la 
Surface dn Qloba Note de M. le Lientenant GLneral Alexia de Tillo. 

Vola8nom. Brornr. 
Die Er  bniese ron Dr. Alphonn Stlibels Vnlkanforschnngen. Von Pan1 Gmrer. 
Sch6ne%&: Berlin, 1900. Bize 104 x 74, pp. 14. P r d  by the A&. 
A diacolsion of the reanlta of Dr. Stlibel's study of the volcanoes of Ecnador in 

their beuiog on the theory of volaanio nation, and espeoially u regards the doubt they 
throw on the wide applicability of Sntw's rift theory of v o l c a n ~ ~ ~  

~ H P O P O O X O B ~  AWD H I ~ B I O U  ~~~~P. 
Colamintion H.rJ1o~ille. 

Alphonse de Hanlleville. La Morab de la Colonintion. Denxihue &lition. 
Paris : A. C h a l l d ,  1900. S h  10 x 64, pp. 44. 

 tion on. h b d .  
Tropical Colonization. An introdnation to the Study of the Subject. By Alleyne 
Irelnnd. New York : the Maomillan Company. London : Maomillan & a, 1899. 
Size 9 x 6, pp. xi i  and 282 Diagram 
The author hnr had experience fur neveral yearn in Dritieh tropical posseanions in 

Mi and America, and now puts together the resnlts for the beneflt of the United 
Sbtee pnblia, b enable them to form o inions as to the best way of governing r tropiol.1 
colony, how to obtain a tmrtaortby lagoor supply, and to underatand what the possea- 
sion of tropical colonies amonnb to from the atandpoint of the novareign state. 

Da- J. osdogy 7 (1899) : 727-736. Admr. 
Sir  William Dewmn. By Frank D. A h .  

eened. vitrtbo. 
Trrhlhoo. Nantica don Portugnezer nw reoulw xvi. e xvli Parte ii Con- 
rtracbres Names. Memoria aprenentada 6 M e m h  Beal dtm 6aienoi.s pot 
omyiao da o e l e b q o  do 4" Centeuario do Deembrimento do caminho maritimo 
da India. Pot Sonee Viterbo. Liehoe, 1900. 8ire 12 x 9, pp. 300. Front- 
Prmmted by the Author. 
A biographical diationvy of 12& Portngucae shipbuilden of the nixteenth and 

reventeenth centuries 
mnwbr. mntrrch. 

Bebnatian MUnater, Leben, Werk, Wkoahaft l iohe Bedeutung. Von V ~ k b r  
Hantzach. (Des XVIII. Bandea der Abhnndlungen der philologimh-historiachen 
C h  der Kiinigl. &ahaimhen Geeellwhaft der Wissemohahen. No. 111.) 
Leipzig : B. Q. Teubner. 1898. B h  1 l f  x 8, pp. 188. 

Sebrutinn Y i t e r  WM the compiler of one of the earliest geographid texbhookr 
pnblbhed in the rixteenth century. 
k t b -  J. Ty& f3.8.4 (1800) : 229-230. 

The Late Hr. Q. E. T. Smithmn. Wilh Podmit. 
Wild. TewdriaZ Magnctirm 4 (1899) : 273. 

Profemor Heinriah Wild. 



0811EBAL. 
Owgnphiad Congrw.  e k p u M c .  

Souvenire du VIP Conglbs International de Q60graphie, Berlin, 1899. Par ~ 
de Clrpuede. Genere. 1899. Size 74 x 5 . p ~ .  52. Pmcnbd b# the dutbr. 
A very animated dewription of the prooeedingn of the even th  htcmw 

Qeographical Congma. 

68ogmphio.l B.B.B. Madrid U (1899) : 249-282. Llum- 
~i h g r e s o  i n b h - 1  de Qeogntln de Berlin. B ~ M B ~  de son t-h p e l  i 
Becretuio de la h i e d a d  Q m 6 c m  de Madrid. Don Eusebio Jim6ner Llmem~~. 

Owgmphiorl Oongmu. B.8.B. Z h l i a ~  1 (.1900) : 9-52. Vedo~8, 
I1 eettimo Cungrerm Internarioliale a Berlino, reladone dei 80eI Delegrti dell. 1 
Bocfetb Oeograflce I b l i i  Prof. G. Dalla Vedova, dott. 0. De W t i n i  Prof. 
F. Viesxoli. 

-P~Y. B. Union B. Nord & la F m ~ s  90 (1899) : 32-49. Corn(. 
In G&pphio  et la &ience. Par E C o d .  I 

* e ~ h ~ .  B.Z. e (1900) : 65-89. efhtkr. i 
Der Hnmanimnr in reinem Einflmm auf die Entwioklung dor Erdkmdc. vm 
Prof. Dr. 8. Qifuther. 

-fir- 
Lehrbnoh der Geographic, von Hermann Waper. &ohate . . . Auflage ron Qnlhb 
Wagner's Lehrbuch der Qeogmphia Erster a n d .  Einleitung. Allgemcine 

sf x 61, pp. xvi. and 882. Prsrcnted by the Author. 
Etdkunde. Hannover und Leipsig : Hnhn'eche Bnohhnndlllmg, 1900. Site 

A ~lmnnmentnl work w i n g  in review every department of the miewe of p 
WP~Y.  
Hulth in Tropif18. B.Z. 6 (1899) : 67148.  Diinhla. 

Ucber die Bereohtigung der Anlage von HBhenenatorien in den Tmprn, auoh mit 
Biiokriaht auf die neneeten Ergebuiese der Malariafornohung. Von Dr. C. Diiubl~. 
On the quwtlon of the k t  rituation for onnabtie on the mountuina of tmpid 

wuntries, with special reference to the eioidance of malaria 

lount8inh I&admw. 
Die Hoohgebirge der Erde. Von Robert oon Lendenfeld. Freibnrg im Breiqpo 
HerdemLe Verlagehandlnng, 1899. Biee 94 x q, pp. sir. and 53%. Mapa ad 
I U d r d i a r .  
Chapten on the origin, rtrnotare, and arrangement of mount.im and mounG 

ol~ains and on mountain florae l d  to a general account of emh of the great morn& 
ohnlnr of the world, with uumerom illustrations and map. 
Pudox .  - :  

The Diuturnal Theory of the Earth; or, Nature'r System of Conetrnoting 
stratifled Phyeical World By William Andrews. New York : M. Andre- 
E. (3. sbvenr; London: Low & Co. 1899. Siu, 8 x f3, pp. u i v .  m d  55% 
Portmi: d Mapa. Yria 12s. Gd. P r a d d  by Msurr. Loco & 00. 

The author of thin auriom speculation WM a man of ooneiderable ability. Born in 
Philadelphia in 1798, he was a drummer in the r a r  of 181% and becune in turn 
bookbinder, journalist, and stationer ; but he fouud time to oolleot an immense n w k  
of geoiogicd speoimenr, and to elaborate the theory demribed in thir dame.  He 
the self-oontml to publish nothing, and died in 1887. Him executom olaim that be 
taken Lir plaoe beside Copernicua, Qdileo, Newton. and Darwin." Dinturnel rm+ 
Intion ie deaoribed an a mrt of q i m l  revol~ltion of the Eutb. in the eoarw, of =hid  
* the north terrertrid polar point ie tnken within 30° of the routh sidereal polu point, 
and returned to within tiOO of the point under thtr North Btu, from whenoe i t  &tdV  

P h - n ~ ~ b o p ~  Deulrchs Rtmddau B. 44 (1900) : 193-202. m w  
Woher stammt dor Name Amerika 1" Von &hiller-Tietx. 
A rummary of the wntroiorey as to the origin of the name A m a h , "  now Kt at 

rest by the deflnite proof that Waldeeemifller introduced the word M d e r i d  
the namo of Amerigo Vcrpuoei. 

wad 0rog.phy. B. Uniom Q. h'otd ds la France 90 (1899) : 5741. Add!* 
Programme dYtudes de gCogrnphie r6gionale. Par Y. E. Anhillon. 



NEW MAPS. 
By J. OOf99,  (k.obr, BO.9. 

mBoPx. 
4 l ~ 1 d u l W . l w .  Ordmma 8-q. 

P I I b l i a b  iwed dnae February 8, lsoa 
1-inah :- 
EHOLAUDAXDWALSU (revinion) :-164,185,186,188, 197,198,215. Hilh engraved 
in black or bmm. lr. sack 

alnsh--OomQ yap :- 
EUQLAUD AUD WA- ( h i o n )  :-Bar- 23 n.~. ,  t i .~ . ,  1.1,24 N.w., s q 32 n-w., 

40 U.E. -h.mrbin, 32 ti.-., 8 W., LE., 53 E.W., 55 8.W., 36 N.k, &9 mu- 
plete, 41 ~.w. ,~.r ,ar . .42 m . ~ .  ~.t.,n.~.,43 n.E.,aw..rr,lii u.E.,LE., 46 N.w., E.w.. 
ax, 47 N.w., ti.=, n . ~ ,  48 complete.49 e.w.50 N.r,  51 ~.w.,n.r,n.~,52 n.r.,n=,53 
E . W . , M U . W . , 5 6 N . W , E E , 5 7 a . W . , 5 8 U l  C b 4 . h i r e , S O 8 . W , S 8 A N . L , 5 8 U W - . ~ ~ * ,  
51 lu Dam, 90 N.W., N.r,B.R, 31 N.W.,N.E.,LE.,~!AN.W., aN.E.,3sti.w., 
s.K, 34 N.t. mt, 31 aw.. 3 X.W., LW., 6 NS., 10 1.1.28 N.W. 17 LW.. 24 -- 
nr, 25 N.E, E.w., 26 N.w., 32 N.W. mot% 5 0.w.. 22 N.E., s . ~ ,  53 x.w., 8 N.W., 18 
&W, E.E., N.E., 22 K.W., 23 8.W. Wtd, 35 8.W.. 8.E.. 8 5 ~  E.T., 41 N.E., 48 N.W., 50 
n.r, aE.. 51 e.w., 53 N . r ,  54 N.W. Bt.fford~hixe, 9 N.E. Wwtmorhnd, 5 8.w. 
la. c a d .  

S5-hh-Pdmh Map:- 
E R Q L A ~  A ~ D  WALES (reviaion) :-Barbhim, X. 10 ; XXXVII. 3 -4 VIL 
16: v111.9, lo, 11.12, 13, 14, 15, 16; IX. 15; X. 9, 10. 11, 12, 13, 14, 15, 16; 
YII.3, 4, 8, 11; XIII. 1, 2, 3, 4, 5,6,7,8,9,14,15; XIV.1,2,3,4,5,6,8,12; 
XV.1,3,4,6,7,8,lO;XXIV.4. ~n~r~,1.11,12,15;11.13:1V.8,1~, 
15 ; VILI. 2,3,4,10 ; XIIL 2.6. Cumberland, XLVII. 14 ; XLVIII. 6 ; LIV. 7, 
9, lo, 11 ; LV. 1.3,s: LVIII. 2, 3,6,7,9, 10 ; LIX. 1.2 Derbyshire, YXXVnI. 
5,7, 10, 11, 12, 14, 16; XXXIX. 1, 3, 4, 6, 7,8, 9, 10, 12, 14; XLIL 11. -h- - 
rhirr, IIL 10, IS, 14; IV. 1 and5.6. 7,s. 10; VI. 1, 2.3, 6, 9, 11, 12, 14, 15, 16; 
VII i?,3,4,8,11,12,15; XII. 5.7; XVI. 4,6,7,8,10,11,15; XIS. 5,7; xmII .%4.  
8.12; XXIV. 5,6,15; XXV. 16; XXS. 4 ;  SXXI.3.7.P, 12; YXXII.3,4 6.9,11. 
13. 14; YXXIV. 15, 16; YSXV. 6. Blame-shire. XI. 5 ;  YVIII. 6. 9. 10; 
XXVU. 12; XXXVI. 1.11 ; XLU. 6 ; XLVI. 6,9,10,13. Harthunptonrhirq LIY. 
6.10.15; LVIIL 1; LIX. 16; LX.9.12.16; LXIl. 2.6.15.16; LXIIL8,10,11,13; 
LXIV. 4 ; LXV. 1.2 ; LXVI. 2. Hottm, XIV. 4 ; XXV. 15.16; XXX. 4 ; XXXlv. 
12. ~ ~ 1 1 . 1 4 , 1 5 ; I U . 5 , 6 ; I V . 4 , 8 , 9 , 1 0 , 1 2 , 1 5 , 1 6 : V . 3 , 4 , ~ ~ , ~ , ~ ,  
10,11,13, 14,15,16; VL 1; VII. 15.16; VIIL 4,7,8,11, 12. 14, 15. 16; m. 1, 
2.4,5,6,7,8,9.10,12,14,15; X.1,2.5,6,9,10,19.14,15,16; XI.8,10,11,13; 
XII.9;XI1L&4,7,8;XIV.1,2,3,5,6,8,12;  XVI.2. Wiltrhire,IV. 16; v. 
14: VII. 7.8.11, 12, 14, 15; VIlI. 7, 8 ;  IX. 9, 13, 16; X. 4, 6 ;  XI. 6, lo, 14; 
X1L2,3,46,7,P,10,11,12,13,14.15; XlII. 5.10; XIV. 1,2,Y;.XVIII.4,8; 
XIX. 1,5,9; XXIIL 14.15.16; KXTX.4; XXX. 1.5. 8 m X I V .  16; 
XVIII. 1 ; XX. 11. 38. moA 
BQUND AXD WA- 4 milea to M inoh, mired and renumbered sheets :-(1 and 
2), 3, 13, 17 ('LO and 24). la. 6d. ad. 
Mirae1hmmn:-Oounty Diagram, male 2 miles to 1 inoh, printed in aoloan, 
showing unioor, boroughs, unitary dibtrictq md civil prirhee ; alm the & male 
aheet limit., riz Angleaey, Bedford. Books, Chubridge. Cudigan, Carmarthen- 
shire, Derby, Yorknhire ( k t  Biding), Flint. Herte, Hnntingdon, Leicater, 
Middlenex. Montgomerybhire, Nottr, Radnor, Butland; alno 3 milen to 1 inoh, 
Lincoln and Buooer. 3r. each 
(X -/on(, -1 

Wkrd and W&a. hrtbalombw. 
Bartholornewt Eednoed Ordnance Survey of England and \Wen. Scale 1 : 126,720 
or 2 h t .  miles to an inch. Sheet 3, Cumberland. J. l3mtholomew & Co., Edin- 
burgh. Pride 2r. mounted on &h. Pmankd by the Publidera. 

MIA. 
Indian 9ovmnmmt 81~vep .  Surveyor-Olnd of India. 

Indian A t l ~ ,  Quarter-nheetn, 4 miles to an inch. No. 66 P.w., psrb of dintricts 
Bijnor, Almom, Naini Td m d  Garhwbl, and Native State of Tebri GarhwPl (N.W. 
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F'rovincea), additione to 1899: 76 N.E., putr of dietdotr K a r d ,  Nellore, d 
Kistna (Madran Presidenoy). 1898 : 77 N.w., psrb of districts Ear14 Auu~t.pm. 
Cudclapah, and Nellore (Bfadras Presidenoy), 1899.-Skeleton Bfsp of Iodi.. 64 
miles to an inch. 1899. 2 leeta-Amnm, 48 milee to an inoh. 2nd edition, 
1899.-Punjab and mmunding oonntriea, ekeleton map, 32 milea to an inah. 
Additions and oarreotiom to 1899.4ind 8ume 1 mile to an inoh No. 35. 
dhtrid Karaohi, Seamn 1894-97; 7 7 ~ .  part of (BaIuchinPlln) and dW+d 
Dem GhLi Kh6n (Punjab), b n  1897-98; 117 (Preliminary ime). diatncb 
Hyderabad and Thar and Plrker. Seaeon 189&97.-CenM India and B.jpntb 
Surve ,1 mile to en in&. No. 474, parts of district Mirrapur (N.W. Pmvbms), 
and d t i v e  Sbte of Rewah (0.1. Agency), Bsaeons 1864-65. 1881-8!2, and 188S.- 
Sot~th E ~ t e m  Frontier, 4 milea to an inoh. No. 5 s.w. (6th edit), Beurns 
1886-92.-Upper Burma, 16 milea to an inch. Z sheets (2nd edit.).-Mrtriet 
Darbhanga, seaeons 184649, 4 miles to an inoh. Correotiona to 1899.-fi 
Highness the Nizam's Dominione, in clod in^ the h i g n e d  Dintriot. of Bernr, 16 
milea to an inch. 2 sheeta Additiom and eorreotione to 1898.-Hill Tippers, 
Bengal, 8 milea to an inoh. Correctiow to 1899.-Ditrict Boht.l Punjab, 8 milm 
to an inch. 1899.-Chart of Trianguletion and Travem. No. 12, Party (Sindl 
2 miles to an inoh. Bheeta '77 and 7 7 ~ .  perb of Kallt (BaluchiiUn): Noa 86,87, 
88,106 (Rind), Beasona 1896-98.-A~am. Index Ma showing llc11e-n of publi~ticm 
1899.-Conventional signs fur CadasLnl Alap.-%muted by Ell: k k d m y  o/ 
Stah for India, through tAs India Ofiiw. 

AFRICA. 
South Afria. Wood aad Orthp~. 

htap of the Orange Free Stnte, eouthern part of the Transvael, Natal, B ~ u t o k n 4  
and the adjaoent parts of Cape Colony. W e  1 : l;267,200 or 20 stat. mil- b p. 
inch. Wood and Ortlepp, Cape Town and Johannesburg. London : E Stanford. 
T h i  map will be useful for reference in following the movemante of tmop in B o d  

Africa. I t  e m b m  the whole of the Orange Free State, Natal. the southern @ d 
the Tranevaal, Banutoland, and the adjacent parts of the Cape Colony. k t  p h  

ven onenlarged a l e s o l  Pretoria, Johannesburg. Bloemfontein, Kimberley, IddW 
fndyeimith, Dundee, and a small general map of South Africa. Althongh mus 
of plaoea are given than ie un111 on m a p  of this scale, they are olearly writton, and do 
not give the map the appearance of being overcrowded. Bailways are printed in 
roads in red, and hills in brown. 

0E)lEML 
World. ~ ia ldnroamdbndmr  

The "Diagram " Beriee of Colonred Hand Maps. Designed by B. B. Diokiasoo. 
x.A., P.B.Q.~., and A. W. Andrew% M.A.. r.uc.8. London : George P h i p  k Son. 
Prtae Id. sod. Presenlsd by M m .  Dickinum and Andraw#. 
Thin eeriw of orogrnphically coloured map, of which the following is a lid, &odd 1 

prove useful in sohools. Sames of plsav are purpoeely omitted, but spota i n d i e  
the positions of the principal places are shown. Aa the maps have been d a l l y  oom- 
piled, and can be p u r c h d  for one penny emh. they will no doubt noon ooma inb 
general nee for the parpoees of geographical instruction. The following is a lint of the 
map :- 

Europe, Germany, Italy, Austrian Empire, the Netherlands, Balkan Peminm4 
British Isles, En~land and Wales. Scotland. Ireland, London Dirtriot, Fnmoq Wdeq 
Aniq S.E. Ania, Indian Empire, Peleatioe, Africa, Sonth Afria, North Ameria, &itirh 
North America, 8011th Amerioa, Amtrelia. 
World. nJir 

Two charte of the world showing Imbem and Wind for January and F e b w ,  and 
June and July. A. Ilyin, Pt. Peternburg. (In Rneeisn oharactera) Pwerlcd by 
the Publirhm. 

World. Vivian de &int X u t h  md I)aWa. 

Atlas Universe1 de Qhgraphie. Ouvrage oommend r M. Vivian de Saint 
Martin et oolltinud par Fr. Bchrader. Paris : Liblririe L e t t 0  et Cia B h d :  
Europe Oentmle, lnde Mdridionale. Priae 2 fr. eaoh. P r d  UI Pub 
lbh-I. 

CEABTB. 
A d d d o  ahuts. H Y W W P ~ ~  -@nh A w w .  

(marb and Plena published by the Hydrographio Department, Admhlt~, 
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January and F e b w y ,  1900. Prudd by tin Hydropaphie Deporhmnt, 
d d r i d y .  
No. Inchoh 

3110 m = 3-9 Bcotland, enat ooeet :-Cromuty Firth. 2r. Gd. 
3129 m = 092 Aratia Ocean :-Yugonki rtrait. la. 6d. 
703 m = 1.9 Plann on the north ooeet d South Amtrio.:-Ln Gnnira harbour. 

la. 
3111 m = 3.9 Isthmns of Panama :--Colon or Navy b y .  lr 6d 
3108 m = 015 B d : - B i o  Doce to cape St. Thorn& !&. 6d. 
3120 m = 0.36 United Stater, west taut :-Bodega head to Abalone point. 2r. Gd. 
3121 m = 0.36 United States, west omst :-Ahdone point to Bedding rook. 

%. 6a. 
8103 m = 075 Bay of Benga1:-North part of North Andaman i b d ,  with 

adjacent ahannelr. !&. tid. 
1 4 Anohora ea on the amth and west ooeetn of Oeleben :-Pare Pare ={A} b y .  L i h n g  .ad h aim b y &  LL (ib 

1559 m = 1.a Ehmm or Navigator inlands:-North coaat of Upolo. la. 6d. 
580 Strnit of Qeorgia, rheet 2. New plan :-Tribnue bay. 

1457 Anohorsgea in b h  New plan :-Doria and Anohorage bsva 
2975 Anahomgeo on the reat o o ~ t  of Ytm island. Pinn add&:- 

&hike Hakuahi. 
979 Inlands between 160° e ~ t  nnd 150° west longitude. Plan 

added :-Yanahiki inland mahornge. 
(J.  D. Pdtsr, A g e d )  

No. C1ncelled by NO. 
=I Plan of Yugomki strait New plan. 

on thin ohut. ) Yuga*i strait . . . . . . . . . .  3129 
2632 Plan of Latakiya on this 
OM 

513 Plan of La Gnsira her- New plan. 
boar on this atrart. ] h G u a i r n .  . . . . . . . . . .  703 

1493 Plans of Colon or Navy N,, plan. 
bey and port on Colon or Navy lay . . . . . . . . .  3111 
ohart I 

1457 Plan of Chignik hay, New plan. 
. . . . . .  anahorage on thii sheet. } Dais  and Anahorage b a p  1457 

2668 Plans of Parell Pareh bay N~~ ebeet. 
and Mahorn on thin\ Plnnr on south and west eouts of G l e h  3128 
.beet. 

1339 North m u t  of Upolo. N ~ o ~ ~ ~ t  of . . , , , i 
Chutr that h.r, roosired Important C o m o t i o ~ .  

No. 2929, Atlrntia oomn:--Cnrrente. 1188, The World:-Coal and Telegraph 
chart. 210, England, muth oout :-Hamoaze. 62n, Channel islands :-Jersey. 
2W3. White we, eheet v. 2'274, White eea. Yheot vi. 2853. Franoe, west m t  :- 
Rade de Cminia to Prerqu'fla de Quibemn. 1131, Ieland of Cornice. 2802, G l e e ~ ,  
eoet omat :-Euripo town and strait. 2'23 1, Bluok mm :-Odessa to Sevestr~pol. 1774. 
Falklar~d islal~ds :-Stanley harboor. 2818, United Stnter. ewt CQM~ :-Hampton 
mecfn and Elizat~eth river. 2044, Bmsil :-Ilha Grande and Sapetibe baxs. 2531. 
United Ststen, west ooset:-Cape Mendwiuo to Vancouver hlurrd. 1917, Van- 
ooaver ialend. 2689, British Culumbie :-Hero end Koasrio @traits. 613, Afrian, 
mnth conet :-Port Natal. 685. Africa, e ~ t  eoast :-Baznruto bag. Limpopo river. 
253. Qulf of Aden :-Jebel Jsu to Ghab Kulaugarit. 2403. Siuppore slruit. SM, 
Eastern amhipelago :-Surabapa, Bali, and Bapudi straita 947, Borneo :-Via- 
toria harbor. 214 Solnmoa islands. 2637, Strait of Makassar, south pr t .  2662, 
Etmtern uchipe1ago:-Porta in M~kacaar strait. 2582, Ch~nr:-Canton river. 
166, Chitla :-Pagoda ancltornge aud eppronoheg. 452. J r p n  :-Ytno island. 996, 
Japan :-Kii chaunel to Ydo.  1016, Australia. m u ~ h  NIIU~ :-Corner inlet to Gabo 
island. 205t. New Zealand :-Cnok atrait and coaet to C ~ p e  Egmont. 2535, New 
Zealand :-Maouhu harbour to Cape Egmont. 1469. Snlttmou islnnde :-(;uadal- 
c ~ n u  nnd F~or~do  isliuds. 2658. Solomon inlands:-Qavutu and Tulugi harhourn. 
1378, &ndwic.h islands :-Honolulu harbour. 
(J. D. POW, Agent.) 



(2%) Valle Nnevo ; (28) River Chubut; (24) Mnnia forest, on both rides ot river 
M.aEiuales; (25) Lnke Todoe l a  Santon ; (26) Lower Oorcordo river; (117) River 
Chubut in the &iten valley; (28) Valley of river Lenca: (29) Upper Xanm d l r j :  
(SO) Burned wood and Magui " mhmbbery in  the namnr of the Pnelo v d l q  ; (31) 
Settler's houm, Valle Nuevo; (32) Narrows of river Pnelo; (33) Fimt big mpid d 
the hieen river; (34) Monnt T m n d o r  and the Puelo gkoiem; (35) Valley of the 
upper river Fatalenfu ; (36) Port Tangbao in the Chonoa amhipelago ; (97) k t m $  
mani wood in the Ma5inalea valley; (38) Rooky narrows in the ILbPallulea n l l r y :  
(39) Biver Cimea and Monnt Pyramide; (40) Biver A h n  near ita month end Mount 
M u a ;  (41) The " Boqnete " parting the watern between the Pnelo and Chnbut buins; 
(42) Rapid, river ALeu ; (43) The " Boqnete " partinq the -ten between the Ynelo 
and Ohubnt b i n s ;  (44) Snowy range, b o r d e B w  VaUe Nnerp; (45) Ford in the 
Central Wnee  valley ; (46) Reamins of su anclent mttlemest m Port Tan*; (41) 
Rapid and narrowe, river Manno; (48) Upper M a I l i ~ i m  valley ; (49) Water-prring 
region hetween rivers Chea and Apulen ; (50) Biver Puelo in i ts  lower wune. md 
Mount Yate; (51) River Corremtoro; (58) Torrentes valley; (55 Junoticm of riven 
Simpson mud Ma5iuales, and Floree inland ; (a) Lake Totornl an  d Puelo vallry; (55) 
Rapid in river C h e n  ; (56) Lske Jorje; (57) Olaoier-oovered range dividing the 
r a b m  betweon Lake Fonbna and river MaKiuales: (58) Lower valley of the rim 
Maom; (59) The s'Porton," upper Mdiualea d l e y ;  (60) Lower valley of river 
Cimen ; (61) Western entrance to the narrows of river Oimea ; (62) Biver turrca. 
upper Chen valley ; (63) M r o  wood. Puelo valley; (64) Biver Tiotoo; (65) Wetor- 
dividing region between rivern  PI^, and C h e w ;  (66) Ontlet d Lake Puelo; (67) 
Lower valley of river Ahen ; (68) Biver terraces, C k  valley; (69) Scenery of 8 

Sub-Andine valley; (70) h t r o y e d  Mnin  wood, oorerin the bed of the  &Biunler 
river ; (71) The Entancia Maiten ; (72) Maiten valley a n f  the Cordillera m u m ;  (3) 
Cedm rood in the Pnelo valley ; (71) Watrr- rting range between rimrn Pulem nod 
Ninehum ; (75) Biver Fenix flooring into Bnenoe A i m ;  (76) h n e r y  burdering 
river Manno ; (77) h h i n g  in the Nnevo valley ; (78) Vdley of river FnI.Imfn; ~ 
(79) Iargo Maiten tree, Valley Nuevo; (80) Water-dividing region between r i m  
Pico and Chergue; (81) The "Mom," Cirnee valley; (82) Volcano b r n o ;  (at 

Lower valley of river Cines;  (84) Corral of Pnelo valley, with tmmes of formtr 
river-levels; (85) Mount C h m ;  (86) Port Carter, mouth of the river Cianen; (87, 
Pnelo valley end Cordillem, from Mount Obervtwion ; (88) Croesing river Cirnee on 
a raft; (89) Water-parting gap in the Cnquel range between the riven Trka t.od 
Corintor ; (90) Water-dividing rogion between r l v m  Pico and Ohergne;- (SL) Westem 
entranoe to the rirer Puelo nurows; (92) Lana Cboerer; (98) Rapid, lower C i a  
river ; (!M) A lagoon in the Mafiinalen valley ; (95) River t a r ~ e a  in Cienm rd ley;  
(96) Water-parting region between rivem Cisnes and Bhamon; (97) River ILlgnno: 
(98) Caqon-like formation of the Mafiiualer valley; (99) Corondo river; (1OOI 
Affluent of river Cisoea; (101) Upper Mafiiuaiea valle (102) &nth border of the 
great banltio tableland, seen from Billo valley; (103) d i t e r n  extremity of the upper 1 
Puelo lnkes. 

Upper Ilile. Iltmntm 
Nine photographs of the Upper Nile above F d o d q  ehowing " Sudd," and three 
of natives, by Major E. A. Stanton. Premnted by Major E. d. &anton. 

This interesting set of photographs shows, prinoipally, the sudd on the upper Nils 
and it8 tributaries; in addition to which there are photographa of natives a d  thtir 
dwelliuge. Tho following in a lint of tlreir titlea :- 

(1) Sudd comina down the White Nile near Lake No; (2) Sudd *lands driftin: 
down stream ; (3) White Nile near Eobat : drifting eudd ; (4) Wind breakin pi- nl 
sndd : (5) Cornpition of the eudd on the Bnhr ee Zeraf; (6) Denk. n-a* -&nca ; (7 
Camp on White Nile. 25 miles north of Faahoda; (8) On the b a n k  of the Bvbr 1 
Zeraf ; (9) Lake No and eudd coming ont of Bahr el Bha-1; (10) Pieoe of audd being 
broken up; (11) A Denka man ; (12) Shielukn a t  Fashode. 

I 

IO.B.-It would greatly add to the value of the oolleotion of Photo- 
graphs whioh ham been eetabliehed in the Map Room, if all the Fellom 
of the 8ociet.y who have taken photographe during their travelm, won.ld 
forward copies of them to the Map Curator, by whom they .riU be 
aoknowledged. Bhould the donor have p m  the pho-pha, it 
will be mefd for referenoe if the nsme of the photogpapher and 
address are given. 







THE GEOGRAPHICAL JOURNAL H 
I SUMMIT OF 













The 

Geographical Journal. 
No. 6. JUNE, 1900. VOL. XV. 

TWELVE YEARS WORK OF THE ORDNANCE SURVEY, 
1887 TO 1899.' 

By Oolonel Sir JOHN PABQUHABSON, K.O.B., R.E. 

I AX afraid I am about to deal with a very dry aubjeot. The record 
of the work of a publio department, however interesting to specialiate 
or  to thoee who have taken part in it, oan hardly be made intereating 
to a general audienoe. For i t  must necesserily in a large measure 
coneiet of dull figures and uninteresting dates. Be, however, i t  is now 
twelve yeare since any Survey offioer has written or shken  on the 
snbjeot (the last occanion having been when Sir Charlea Wilson read a 
paper a t  Manchester on September 6,1887), I could hardly eee my way 
to refuse when I wee asked to write a short account of the reoent work 
of the Ordnance Burvey. I can only hope that SOU will receive what 
I have to eay with aa much patience and indulgence aa you can. 

There is nothing new or original in the paper. I ts  main subject 
is the work of the Survey from 1887 to March, 1899, when I left 
Southampton, but i t  is neceseary to make a few preliminary observations 
on tbe previous work of the department. 

I have endeavoured to shorten the paper, and to avoid stating to yon 
a number of figures as to areae, which would oonvey little information 
t o  your minds, by preparing shading diagrams to show the progress 
made by  the Survey during the above period npon the various branohes 
of i t s  work. The extent of the shading ahown npon each diagram 
repreeenta the extent of the work done during the twelvo p a r s ;  and 
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the shading will enable yon to see a t  a glance both the amount of the 
work done and the l d t i e s  in whioh that work baa been pmoeeding. 

Another point which I have desired that you ahonld have an oppor- 
tunity of criticizing is the variety and the quality of the Ordnance 
Survey maps. Criticisme have been a t  various times made as to the 
quality of the latter as compared with the quality of the m a p  of other 
oountries. The Survey has no desire to avoid wch oompariaons. I 
have made a collection both of the English Survey maps and a h  of the 
mapa of foreign countries, on all the scales available. Them wlleotions 
are open to the inepeotion of such of you as take an intereat in map 
making, and I think that they will not only enable you to aompare 
the relative quality of the maps, but that they will, inoidentdly, alm 
indicate to you the differenma between the nature of the work carried 
out by the National Survey of England and the nature of the work done 
by the Government map-making departments of other wnntriee. 

I. THE WORK OF T E E  SURVEY FROM 1784 n) 1887. 

The first operation of the Ordnance Survey of the United Kingdom, 
namely, the measurement of a base-line in 1784, waa undertaken as s 
conaequenoe of the action of the Government of France. I n  1783 the 
Frenoh Government invited the British Government to connect the , 
Paris and Greenwich obeervatories by a eerie8 of triangles This 
proposal was supported by the Royal Society, who reoommended that 
General Roy, one of ita members, should carry out the work. In 1781 the I 

first bassline was measured on Hounslow Heath, and on September 23, 
1787, the triangulation having been carried eastward to the ooaet of I 
Kent, three French aoientific men met General Roy and others at  Dover, 1 
and arrangements were made for carrying mcipmoal ~bervat iona .moo 1 
the Straits of Dover. Soon afterwards two  station!^ on the French coast I 
(Blano Nez and Montlambert) were interseoted by observations from the 
two English stations at Dover and Fairlight Down. The r-lt rn 
that the distance from Dover across the Channel as wmputed from the 
Hounslow Heath base waa found to be 7 feet longer than the dist.nce 
ae computed from the Frenoh triangulation. 

From the triangulation of Kent thus established, a m e y ,  on the 
scale of 1 inch to a mile, of that county was undertaken in 1797, and 
the resulting map in four sheets wee published on January 1, 1801. 
I t  was a wonderfully good and econrate map for the period a t  which it 
was produced. 

A m n d  edition of the same survey waa published by Colonel 
Mudge in 1819 as Sheet IIL of the old series I-inoh map of Eog&nd 
and Wales. Thia Sheet 111. ehows that there wae by 1819 a considerable 
improvement in the English style of map-engraving. Theee old *ria ( 
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I-inch maps of England and Walea were the only maps prepared and 
published by the Ordnance Survey down to 1824, but they continued to 
be produced, simultaneouely with other surveys, down to 1844, when 
they had reached M far north as South Lancaehire and Porkshire. They 
were, especially the later sheeta, excellent topographiaal mapa There 
are two apeoimens of them, tbe sheet oontaining Birmingham, and the - 
eheet containing Snowdon, in the portfolio of English mapa 

2. Six-inch and 5-feet Swveya. 1824-1855. 
The firet advance ae to the scales of the Survey was made in 1834, 

when w r v e p  on the scale of 6 inches to a mile began. In  1824 there 
was an Irish land question, as there is now ; and for valuation purposes 
the Government gave Ireland 6-inch maps, the 1-inch survey of England 
being meantime largely mspended. Thie 6-inoh survey of Ireland pro- 
ceeded from 1824 until its completion in 1840. By that time i t  had 
been hund so useful for purposes other than those connected with land 
that  the 6-inch scale was adopted by the Government for the survey of 
the countiee of Pork and Lancaster in England, and of several counties 
of 800tland, the 1-inoh maps to be obtained from the 6-inch by reduotion. 
These &inch m a p  were engraved on copper ; there is o specimen in 
the portfolio of English maps. They were well engraved, and had more 
numerous contoura than the later maps. These 6-inch surveye proceeded 
from 1824 to 1855. 

The towns in the above counties were at  the same time-that is, in 
1840, ordered to be surveyed and published on the scale of 5 feet to a - 

mile. Them town map0 were also engraved on copper, and there is a 
specimen of them in the portfolio of English maps. 

3. Sizinch, 25-inch, and 10-ft~et Surveys from 1866 to 1880. 
The next advallce se to the scales of the Survey was made in 1855. 
I n  the early fifties Parliament had taken up the subject of the best. 

scale for the National Surveys, had held various discussions, and, 8s 

might be expected from the constitution of that body, had come to- 
various conflicting decisions regarding it. About this time Sir Henry 
James had become Director-General of the Survey. He held very strong. 
views on the subject of scales, lost no opportunity of pressing them upon 
t h e  Government and the country, and in 1855 he gained his point. In 
t h a t  year the Treasury, in accordance with the recommendations of a. 
scientific committee, ordered that for Great Britain the agricultural 
districts ehould be survey& for the scale of 1 : 2600, or about 25 inches. 
to a mile; the towns for the scale of 1 : 600, or about 10 feet to a mile;. 
a n d  uncultivated or mountainous districts for the scale of 6 inches to a. 
mile. The 1-inch m a p  were to be obtained by reduction from those 
larger  scales ; and, later, i t  was decided that the " Old Seriee " I-inch 
maps, so far as already completed, that is for the whole of England and 
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Walea south of Lancsahire and Porkshire, should be mpermded by a 
" New Seriee " 1-inch map h e d  on the new largeaosle mrveja 

This year, 1855, therefore, m u b  an entirely new depsrture in the 
work of the Survey. h'euly the whole of the survey mape of G m t  
Britain which are now in use are b a d  on the new wrveye and d m  
decided upon in that year, and nearly the whole of the survey work 
done in Great Britain before that year haa beon put on one side. 

From 1855 until 1880 the Survey had a oomparatively quiet time. 
By 1880 the four northern oountiea of England and nearly tbe whole 
of Sootlead were oompleted on the new acalea. Some progreee had rrlso 
been made in England in the south-eeetern countiee and in the mining 
districts. At firet an endeavour was made to engrave the new 26inch 
and 10-feet plans on oopper, but the attempt wae found to be hopele~s ; 
Sir Henry James found that the time taken wonld be tao great, and 
that the necBBcary engravere oould not be got. The plane on the two 
largeet wales were therefore publiehed by zincography, the buildings 
being ooloured by hand. For them large scales the zincographio method 
of production has been found for all practical purposes sdicient, while 
it is mnch more rapid and mnch leee expensive than oopper-plate 
engraving. 

8pecimena of the earlier and later 26-inch and 10-feet mapa can bo 
aeen in the portfolio of English map. The lateat of the ohangee made 
in the style of them mape are in accordance with the recommendatione 
of the Departmental Committee of 1892, alluded to later on. 

4. Awekration qf the, Caddra l  Surveys, 1880 io 1890, and Chpleiion fron 
1887 to 1890 of the Publieation of the Cadastral Plans of Great Britain. 

By 1880 a new politioal queetion had arisen-that of the cheap 
fer of English land. A eelect committee had reported to the Govern- 
ment that the Ordnance Cadastral Survey wae suitable for mrrying out 
this objeot, and had recommended that that survey should be immediately 
completed for Eogland and Waltx. At the then annual rate of expendi- 
ture and the then established strength employed on the survey, i t  was 
estimated that i t  would not be completed until the twentieth century- 
that is, i t  would not have been completed now. The Government in 
1880 asked Colonel Cooke, the then Director-General. whether. if they 
doubled his Surrey vote, be would undertake to complete the Cadrshl  
Survey of England and Wales within half the estimated time-that ie, 
if he wonld undertake ita completion by 1890 instead of 1900. The 
question wae a difficult one. To double within a limited time the 
strength of a large number of surveyors involved manifeet risk to tbe 
accuracy of the work, and accuracy hae alwajs been one of the para- 
mount objects of the Ordnance Survey. But Colonel Cooke fsoed tbie 
riek. He drew up a ~cheme, with estimatee, for completing the work, 
and organized the large additional force which bad lo be employed. 
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His confidenoe wan jnetified by the rewlt. The total eetimated ooet of 
the work for the ten years waa about S1,600,000. I t  waa oompleted 
within the time and ooet eetimated, and i t  has stood the t a t  of accuracy 
aa well aa the work done before the acceleration, while the cost per acrg 
wen not increased. I do not think that Colonel (now General) Choke 
haa ever received the credit due to him for this service. If, ae he might 
very eaeily have done, he had declined the responsibility of undertaking 
it, not merely the Cadastral IJurvey, but all the smaller d e n  would 
have been greatly delayed ; Devomhire and the Yidlande would still 
have been without a one-inch map of later date than the earlier part of 
this century, while any revision of the older maps on all eoalee could not 
even now have been begun, much lees have made the coneiderable pro- 
gress which haa been made. I t  is true that the main object of the 
aooeleration, namely, the cheap transfer of agricultural land, haa not 
even now been attained; but that is not the fanlt of the Ordnance 
Survey or of General Cooke; rather, I suppose, i t  is the fault of our 
myatern of government by party. I t  is true that in 1897, by some 
happy accident, the preeent Government a t  last suooeeded in paaaing o 
Land Tranefer Act ; but, hitherto a t  least, i t  appliee only to the munty 
of London, which had already, long bsfore 1880, had large-ede surveye. 
The application of the Aot to the oountry in general and to agricultord 
land remaim etill a question for the future. 

But the acceleration of the survey had oaueed another change to be 
made in the method of production of the map. This time i t  waa the 
6-inch mape for which copper-plate engraving had lo be abandoned. 
After 1880 the output of 6-inoh maps under the acoeleration became so 
large that the time and oogt of copper-plate engraving became pro- 
hibitive, and Colonel Cooke decided that those maps should be produced 
by pbobzincography. Under this method i t  wae poaeible to publish 
the 6-inch maps not only aa aoon ae, but earlier than, the maps on the 
25-inoh scale, while if engraved their publioation would have had to be 
poetponed for yeara. Bat the exigenciee of photography required that 
they ehould be publiehed by quarter-sheets instead of full sheets. 
Reoently this difficulty haa been got over, and the 6-inoh m a p  of part of 
&xA.land and Ireland are now being published by phobzincography in 
full sheets. Although, from the nature of the case, zinc mape can never 
rival copper-plate mape, the object hes been to bring the former aa near 
the latter aa posmble in quality. Speaimens of the various forms of the 
Engliah 6-inch map are in the portfolio for English maps. 

5. The Departmental Gornmiltee of 1892. 

Some of the advantages of the service done by Colonel Cooke in 
1880 have been already mentioned, but there is another, which, 
although not strictly in chronological order, may be mentioned 
here. In  1892 the Board of Agriculture appointed a nepartmental 
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Committee, of which Sir John Dorington, M.P., was the chairman, and 
Colonel Johnaton, the present Director-General of the Survey, wae 
the eeoretary, to report upon the work generally of the Ordnance 
Survey. The oommittee waa a very strong one. I t  received a large 
amount of evidence. and made a moat valuable report, which haa in 
every way greatly strengthened the poaition of the Survey. But 
many of their recommendations, the moat important of which hare 
been @yen effect to by the Board of Agriculture, and whioh have 
either been already alluded to or will be alluded to later on, could 
not have been oarried out unleee the aoceleration of the Cadaatml SUI- 
vey of Great Britain had been completed, as i t  had been, before the 
committee was appointed. 

1. Completing the publication of the Cadnetral Sumy of Great Brifain. 
1887-1890. 

We have now reaohed the period in the hiitory of the Survey-1887 
t~ 1899-with which thie paper haa mainly to deal, and i t  will be con- ~ 
venient to divide the account of the work done during that period into , 
two heeds, namely, first, m a p  on the larger dee- tha t  ia, mapa on 
ecalw of 6 inches to a mile and upwards; and, secondly, m a p  on the 

I 

smaller acalee, namely, maps on scales of 1 inoh to a mile and less, I 

usually called topographioal map. 
It hee been stated above that Colonel b k e  in 1880 had undertaken 

that the survey would complete and publish the l a r g ~ a l e  or dastral  
survey of England and Walea by 1890. By 1887 the field work and 
most of the manuaoript plans for the accelerated. survey had been 
practically completed, and little remained to be done except to finish 
the publication of the maps. From 1887 to 1890 this work waa poehed 
on aa rapidly as poasibllo by Colonel Bolland, who wee then in oharge of 
the Publication Branch of the Survey, and by 1890 i t  waa oomplete, 
aa had been in 1880 promised by Colonel Cooke. 

Diagram No. 1 ahows the area published after 1887. I t  amonate to 
about 10,000 square milee. 

2. Large-scale Rem'eion Sumeye, ordacd 1886. 
I 

Apart from the completion of the publication of the Cad& Survey 
just mentioned (1887 to 1890). the principal work of the Snrvey in 
Great Britain from 1887 onwards assumed the character of revision 
surveys as distinguished from original surveys. I n  November, 1886, 
Colonel Sir Charles Wilson was appointed Direotor-General. I t  was 
fortunate for tho Survey that an offioer so able and diatinguiehed, and 
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of so large a aurvey experienoe both a t  home and abmed, took oharge of 
the work at  eo important a time. He had praotidly to organize not 
only moet of the work which filled up the period from 1887 to 1899, 
but muoh of the work which will go on for the next ten years. Just 
as the name of General Roy ia aesociated with the commencement of 
the Survey, of General Colby with the great triangulation and the 
introdnotion of 6-inch map, of Sir Henry James with the in- 
duotion of the 25-inch and 10-feet nmp, and of General Cake  with 
the acceleration of the Cadaahl  Survey, eo will Sir Charlee Wileon's 
name be eeeooiated with the commenoement and organization of the 
work of Revision Survejs for Great Britain, the neceseity for whioh had 
long been pressed upon the Treeaury by eucceaeive Directors, but whiah 
it fell to him to begin. 

3. Preliminary Be-suruys and Rem'sim, and h p k t i o n  of the O r i g i d  or 
First Edition 25-inch Maps of Great Britain. 1887 to 1894-95. 

On Deaember 22, 1886, about a month after Sir Charles Wileon had 
been appointed Direotor-General, the Treasury authorized o revision of 
the original 10-feet, 25-inch, and 6-inoh m a p  of the Survey to be oamed 
out. Later i t  WM dmided that -pa on those e d e e  should be mvieed 
a t  intervab of twenty years, and the 1-inch m a p  a t  intervale of fifteen 
yeare. But before the reviaion proper, that ie, on the eeme ecale, of 
the original 25inch maps oould be taken up, there wee a good deal of 
preliminary work to be done, and the first work to be undertaken wse a 
re-aurvey on the 25-inoh and 10-feet ecalee of L a n d i r e  and Yorkahirg. 
Thoee counties had, aa has been above stated, been wrveyed for the 
6-inoh and 5-feet soalee about f?rty-yeam before, and that survey bad 
been reckoned ee part of the Cadastral Survey of England. But i t  wes 
plain that they were now a t  a disadvantage as oompared with the reet 
of Great Britain, whioh had been provided with 25-inoh end 10-feet 
map. Their re-survey was begun in 1887 and oompleted in 1892. 

There followed a rseurvey on the 25-inoh and 10-feet eoalee of the 
oountiee of Sootland and of the bland of Lewie, whioh had been aur- 
veyed for the 6-inch and 5-feet soales over thirty or forty years before, 
and which were therefore on the same footing aa Lancaahire and York- 
shire. Their re-eurvey began in 1892, and wee completed in 1895. By 
the publication in 1895 of the 1-t 25-inch map of the island of Lewis, 
there waa oompleted the original or first edition of the 25-inch survey 
of Great Britain, which had been begun under Sir Henry James in 
1856, just forty yeare earlier. 

The most prominent feature in the re-survey of Yorkahire and 
Lancaehire wee the immense development of towns and urban districte 
einoe the lest survey. Practically the whole of South-west Yorkshim 
and South Lanaaehue had to be entirely re-surveyed, the original survey 
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being quite lost in the universe1 additions to, and changee in, the build- 
ings and streets which had been firet surveyed. Although the town or 
10-feet mrveya were curtailed ae muoh aa poeeible, yet for the two 
counties they extended over 124,745 aoreg, requiring about 3250 p h s .  
The eame feature ocourred in the revieion of London on the 5-feet d e ,  
whioh followed on the re-survey of Lancaehire and Porkshire. I t  in- 
cluded the town aurvey of 116,582 acrea, requiring about 760 5-feet 
plans. An entirely new survey had to be made of the whole of the 
outer ring of London. It was begun in 1890 and completed in 1894. 

Rssarveys or revisions of the 10-feet plans of Edinburgh, Ghgow, 
the Tyneside towns, snd Plymouth were taken up and oompleted about 
the same time. Their original large-scale plans were very old. 

The total number of plans of the above towns, which were completed 
from 1887 to 1894, amounted to nearly 5000, covering an area of 275,000 
scree, or about 410 s p a r e  miles. When i t  remembered that the 
male of moat of theae p h  ia about 40 feet to an inch, that is, large 
enough to show door-steps, whioh are in fmt shown on them, the labori- 
one and costly nature of this town work will be undenstood. 

Complaints have been made, and down to quite recently, of,the dow 
production of its topographical m a p  by the Ordnance Survey ae oom- 
pared with the rapid production OF their topographical maps by other 
countries. The systeme'in this country and abroad are so different 
that there are no grounds for suoh comparieons. Foreign oountriee 
d o  not publish a t  all suoh maps as our plans on the 10-feet or even 
the 25inoh and 6-inoh scalea; they only publieh topographical m a p  
analogous to our 1-inch map. Franoe, for instance, with the excep- 
t ion of a few towm on a eoale of about 3 inohea to a mile, publiehee 
n o  m a p  on a male larger than 1 : 60,000, which is a little larger 
than our 1-inoh map on the 1 : 63,360 d e .  The remlt ia that the 
whole of Franoe, about 206,000 square milea, is covered by 1100 of 
these 1 : 50,000 sheeta. I have had two dia- prepared, both on the 
=me scale. One (Diagram l a )  is of Greet Britain, of whioh the total 
area is about 91,000 squsre miles, showing by shading the a r e a g  
amounting to a few hundred square miles-for whioh, from 1887 to 
1894, t u  above stated, the Ordnance Survey had to prepare nearly 5000 
maps. The other shows the area-about 206,000 square milee, namely, 
the whole of Franoe *-for whioh the Frenoh General Staff would have 
to prepare only about 1100 maps. A compariaon of theae two diagrams, 
and of the relative number of mapa, shows the entirely different nature 
of the work done by the respective Government map eetebliehmenta of 
the two countrim. 

- -  

* It in not thought neoeesory to print thie diagram of Fiance ; any map of Frnnw 
will  ahow the ares. 
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4. Abandonment of the Town ScaZes. 1894. 

But the large amount of work thrown upon the Survey by the t o m  
scales from 1887 to 1894 had drawn attention to the great, and rapidly 
increming, oost and delay whioh they involved. The Departmental 
Committee of 1892 reoommended, after hearing Sir Charlee Wileon's , 
evidenoe, that in future all towne uhould bear the ooet of keeping up 
their own m a p  on any e d e  larger than 25 inches to a mile; and in 
1893 the Bocrrd of Agriculture aaked the Survey what would be the 
relative ooat of revising the whole of Greet Britain, firstly, if the town 
eoelea were retained, and, eecondly, if they were abandoned. The 
anewer wes to the effeot that if the towna were to be revieed on the 
10-feet soale the o o ~ t  of revieion would be about 50 per oent. more than 
if the whole country were revised only on the 25-inoh and 6-inch d ~ .  
The Treasury then, in January, 1894, ordered that in future these town 
survey8 should not in Glmt Britain be carried out exoept a t  the coet of 
the towne themeelvea. Thie decision was amply jnatifiable, and haa 
given great relief to the work of the Ordnanoe Survey. Town enrveya 
had gone on from 1865 to 1894,or nearly forty yearn. During that time 
every town of any importance in' Great Britain haa been provided with 
either &feet or 10-feet plane, which it can if i t  pleeses keep continuonely 
up to date at  no great diiBoulty or expenee. 

Specimens of these town m a p  a t  various periods are in the portfolio 
of English map. 

6. General BeGm of the 25inch and 6-inch Map of Great Britain. 
1894-1899. 

By 1894 the preliminary re-eurveya or revieione of Lancashire and 
Y o r t s h i ,  the six Scottieh countiee, and the town6 above mentioned, had 
been completed, and it waa possible to begin, for the first time, that 
regular and general revision of the original 25inoh and 6-inch map8 
of Great Britain, which i t  is intended in future to carry out every 
twenty years. The dietricte whioh had the oldeat surveys were taken 
up E r s t ;  they were mainly in the north of England and south of 
Scotland. The work was of a kind new to the Snrvey. Chain sur- 
veyors had to be trained to take the original m a p  to the ground, 
and plot on them to scale the alterations which had taken place, and 
the draughtemen in the field divieione had to be trained to traoe the 
revieed mape for zincography. The work hes, however, proceeded 
rapidly. The rate of progrees ia two or three times that of the original 
survey. But there ie a danger for whioh the Director-General may have 
to provide. One of the eurvey divieione haa already been seriously 
retarded by having to reviae a large town at  the town'e expenee on the 
10-feet scale. If many such c a m  occur either addition8 ehould be made 
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to the enrrey rtrength, or the work will not be oompleted by 1910, the 
estimated time. 

In  1896 a eoheme, based partly npon extent of country, ptutly npon 
population, wan drawn up under which eaoh of the eight eurvey divieions 
in Great Britain ie the centre of a dhtrict of whioh i t  will in future 
oprry out revision eurveys. I t  ie, however, liable to modification 

' aocording to the multa  of experience. 
There have had to be ohangea in the method of producing the revbed 

2&ind mapa, whioh are produoed partly by zinoography and partly by 
photo-zinoography. The buildings on theae maps are now printed 
orma-ruled ineteed of being colonred by hand, a ohange recommended by 
the committee of 1892, but which would in any oane have had to be 
adopted after 1894; i t  would be impoeeiMe without adding largely to 
the buildinge and etaE a t  Southampton to colour by hand the largely 
inaroaaecl number of maps now printed. 

The progreee on all the 25-inch and 6-inch re-eurveys and revisions 
from 1887 to 1899 for Great Britain ie ehown on diagram No. 2. It  will 
be awn that by far the most difficult areas of the country, and most of 
the oldest mapa, have been resurveyed or reviaed since 1887, but part of 
this area will come within the twenty-year limit, and will have to be 
again revied before 1910. I have, however, for the sake of simplicity, 
inoluded in one diagram all the largeecde re-eurveye and revieionn 
carried out from 1887 to 1899. 

G. 25-inch &-8IIr~y of Ireland. I 887-1899. 

Meanwhile, while the work of the Survey in Great Britnin had 
.changed from survey8 to revieions, the work in Ireland had ohanged 
from revieione to re-eurveya. I have already stated thst in 1840 Ireland 
had ginoh maps for the whole of the ialand, and was then ea to ita map 
far ahead either of England or of Scotland. By 1887 i t  waa a8 much in 
arrear aa i t  had been ahead in 1840. With the exoeption of County 
Dublin, whioh had been eurveyed and publinhed on the 25-inoh ecsle, 
Ireland had still in 1887 only it8 6-inch map. I n  the end of the latter 
year the Treasury eanctioned the r+enrvey of Ireland for the 25-inch 
ecale; but i t  was not until 1891 that two additional eurvey divisions. 
one a t  Ennie and the other at  Cork, oould be organized for the work. 
Sinoe 1891 the progreee of the work haa been elow. I t  hae been all in  
what are usually called tho congested dietricts in the west of Irel~nd. 
I have obtained one of the mapa of these dietricts on the 25-inch sale, 
ae an example of the kind of work that has had to be done. Thin map 
hae more than fifteen hundred enclosures, or parcela, ae we call them on 
the survey ; the area of the whole map is 960 aores, eo t h J  the avenge 
area of eeoh encloeure ie about,two-thirde of an aore. The Survoy had 
previously not met with work ao laborioue in any agricultural or oountrr 
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district, and I am glad to hear from the present Diredor-General that 
he has been authorized to organize a fourth divieion for pushing on the 
re-wrvey of Ireland. 

The diagram No. 3 ehowe the progreae whioh has been made in tbe 
field on the re-eurvey of Ireland on the 25-inoh scale up to Y d ,  1899 ; 
and the specimen 25-inoh map of County Mayo above mentioned, as well 
aa, for oomparieon, an ordinary Englieh 25-inch sheet near Cantarbury, 
and a Saotoh sheet, are in the portfolio of Engliah map. 

=I. THE WORK OF THE SURVEY ON SMALLSCALE MAPS FROY 1887 
TO 1899. 

1. Completion of ~ r i g i n i l  1-inch Newaeries Hap of England an3 Wales 
in Oufline. 1887-1896. 

Having now completed the record from 1887 1899 of the large- 
scale maps, I will turn to the record for the aame period of the topo- 
graphical mape on the 1-inch and smaller eaalee; and the firat of t h w  
is the first edition of the new.-eeriee outline map of the United Kingdom 
on the 1-inch ,male. I 

On December 31, 1887, the outline 1-inoh mapa of Sootland and 
Ireland were complete, but 220 sheets of Ellgland and Wales remained 
unfinished. They were completed in 1896. A11 these 1-inch maps 
have been obtained by reduotione from the Cadastral or large-soale maps 
of Great Britain and Ireland. I t  has been contended that i t  would have 
been better to have made an entirely independent 1-inch survey of the 
whole country. I doubt this. At any rate, I believe one thing is 
oertain, namely, that we are much better off now with the 1-inoh mape 
based on the larger scalee than we ehould have been if a separate 1-inch 
map had been made. 

Specimens of the various kinda of the 1-inch maps of Great Britain, 
from the earlieet to the latest, are in the portfolio for English mapa 

Diagram No. 4 shorn tbe progrees made on engraving the 1-inch 
outline map of England and Walee from 1887 to ita completion as above- 
mentioned in 1896. 

2. Prqreee of the I-inch Hill Map of the United Kingdonr, New Series, 
from 1887 to 1899. 

As to the 1-inoh map of the United Kingdom with engraved hill 
featuree, about 40 sheets of Scotland out of 131, most of them containing 
only islands, about 30 out of 205 eheeta of Ireland, and abont 280 out 
of 360 eheefa of England and Wales, remained to be aompleted on 
December 31, 1887. Scotland and Ireland were completed in 1895. On 
March 31, 1809, about 100 full sheete of England snd Walee still 
remained to be engraved with hilla, so that abont 180 eheeta of England, 
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40 of Scotland, and 30 of Ireland were colnpleted from 1887 to 1899. 
The estimated date for completion of the entire work in the United 
Kingdom was a t  one time 1'325, later i t  was 1910, now i t  is 1902. I 
do not now think the work can be satiefactorily completed by 1'302, 
and I think the Direotor-General should apply for authority to ex- 
tend the time for either two or three years. Competent hill engravere 
are moet di5cnlt either to get from oubide or to train in the depart- 
ment. I t  must be remembered that thie work once done remaine 
alwaye good, tbat great part of tbat already done has been extremely 
well done, tbat the most important part of the country from a 
military point of view is already completed, and that, judging by the 
d e s ,  the general publio prefers using the outline map to ueing the 
hill map. I have no doubt that undue preesure for conipletion will 
injure the quality of the eheete remaining to be done. Owing to 
this pressure, I had recourse some time ago, but only as an experi- 
ment, to a firm in London to push on the work. Some of the work 
done by them had not in 1899 turned out aa satisfactory an had 
been expected. Unless their work ham since coneiderably improved, 
I think that thie mode of accelerating the hill engraving sbould be 
abandoned, and tbat more young engravers should, if pomible, be trained 
to thh duty by the Survey iteelf. 

Bpecimene of the English hill-map are in the portfolio. For the 
South of Eoglsnd the hills can bo printed either in bleok or brown 
from the oopper platee. For that district the hill feature8 have since 
1889 been engraved on separate plates, and this eyetern will be continued 
ee far north oe South Lancaehire and Yorkehire. 

Diagrams Noe. 5 and 5a show the progress made with the engraving 
of the hill-maps of the United Kingdom eince 1887. 

3. Re&&nw of the Small-*ale Map. Completion of Reuision of the Outline. 
New Serieu, One-inch Map, Great Britain. 1893-1899. 

The Departmental Committee of 18!#2 recommended that the revi- 
sion of the 1-inch map of the United Kingdom should be carried out 
independently of the revision of the m a p  on the larger eoalen, and thie. 
remommendation baa been given effect to by the Board of Agrioult.ure 
and  the Tresaury. 

The revision in the field of the 1-inch mapa of Great Britain woe 
begun i n  1893, but a11 the engraven, were not free to go on with the 
engraving  of thie work until the original ontline 1-inch may was com- 
pleted in 1896. Thereafter the work proceeded very rapidly, and laat 
Maroh it was practically completed for Great Britain. A large area of 
Ireland had alao been revised, and part of the revisions had been 

by Maroh, 1899; the Bame methode of repreeenting detail 
being am far ae poesible followed ae in the Case of the revised l-incb 
m~ps  of Great Britain. 

No. V1.-JUXE, 1899.1 2 Q 
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Sir Charles Wibn's original oetimate for this work wae only for a 
revieion of the I-inoh maps of & h d  and of about two-thirds of 
England and Walee, the reat of England and Waleo to be completed 
more gradually. But i t  seemed to me that an excellent opportunity 
now presented itaelf for obtaining a 1-inoh map on the m e  uniform 
lineo, and nearly up to dste, for the whole of tbe United Kingdom. 
The B d  of Agriculture readily oooourred, snd obtained the aanotion 
of the Treasury to this work being carried out s t  onoe to completion, 
not only for Great Britain, but also for Ireland. 

Diagram No. 6 shows the area of 1-inch revision of Great Britain 
oompleted from 1893 to 1899. I t  amounte, aa above stated, to pmcti- 
d l y  the whole of the of Great Britain, only some five or six 
sheets in the Midlands remaining to have the engraving completed on 
March 31,1899. 

4. Rembed I-inch Mps of Soolkmd, Ireland, and the North of BtglanJ, 
with Hills in Broum. 1898-1899. I 

The revision of the I-inch m a p  of S c o t h d  and the north of 
England wan only oamed out on the outline mpper plates, end not on 
the hill oopper platea, whioh oontained both name0 and detail. To 
have d e d  out the revbion on these hill platea would not only have 
doubled the ooet of the engraving but would have damaged the hill 
featnrea. On the other hand, if these hill-eheets are unre r id ,  they 
will go out of me, and their original cost will be tbrown away. The 
difficulty has been got over by preparing one zino plate with the hills 
only, and another zino plate with only the revised detail and the nunea 
From these two zinc platee, by double printing, a msp is obtained o m -  
taining both the hill featuree and the revised details. be the hilla on 
this reviaed map are printed in brown, i t  in in many reopeota oleorer 
than the original engraved hill-map, eopecially in the more mountain- 
ous districts, where the engraved hills, printed in blaok, although 
very a r t i s t i d y  exemted, are extremely dark, and obeoure the names 
and detaiL The revieed map a h  has the contours, which the original 
hill-map baa not. 

Two apeaimens ef Sheet 54 Scotland (" Loch Bennoch "), one behg 
the original nnrevised sheet with the hills in black, the other being the 
revised sheet with the hills in brown, oan be .compared in the portfolio 
of English mapa. This map should be pusbed on rapidly for Soothnd, 
the North of England, and Ireland, as the revieion of the 1-inch mnpe i n  
the w e  of those oountriee or districts cannot be conaidered complete 
until i t  is done. Only a few sheets of Scotland had been published on 
Maroh 3 1, 1899 (aee Diagram No. 7). 

5. Progreaa of One-inch Cotouted Map. England and Waku. 1893-183'3. 
In Xarch, 1892, the War Office appointed a Cornmitteg of whioh Sir 

Charlee Wilsnn waa a membr, to report upon the best meana for 
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obtaining a military map of the United Kingdom, and in April, 1892, 
the Bocrrd of Agriuulture appointed, as hPe been etated above, a Depart- 
mental Committee to report upon the work of the Ordnance Survey 
generally. Both oommitteee agreed that the military map ehould be 
boeed upon the I-inch map of the Ordnance Survey, which should be 
printed in five or nix ooloura, and that it ahould be on d e ' t o  the public. 
They alao agreed, with some minor exceptions, ae to the detailn whioh 
should appeer on the map. The Tregwry a t  firat re- to appropriate 
any money for thie oolonred map, but General Sir Bedvers Buller, who 
was then Adjutant-General, and who ie a etmng advocate of m a p  in 
oolour, bronght preeeure to bear on the Treewry, and obtained permie- 
sion for me to divert S500 of the Survey Vote to making an experiment 
in the preparation of 1-inch o o l o d  maps. Later on, the Treaanry, 
on the recommendation of the Board of Agriculture, eenotioned the 
preparation of theee coloured mape ee part of the regular work of the 
Survey; the map wss not, however, intended to extend beyond the 
southern counties of England, until it should be seen whether i t  wodd 
be taken up by the public. 

But oolour printing from zino or atone wee till recently oompara- 
tively unknown on the Ordnanc8 Survey, and practice1 difficulties arose 
i n  organizing a staff for carrying i t  out. The earlier maps produced 
were not eatiafectory, but a considerable improvement has since been 
effected. Two epecimens of theee mapa, one being an early sheet con- 
taining Margate, and the other being the Shafteabury eheet, which was 
one of the laat done before I left Southampton in Maroh, 1899, are in 
the portfolio of Engliah map. The latter is a great improvement 
on the former, and ie a good clear map. Diagrnm. No. 8 shown the 
progrees whioh had been made in the preparation of these 1-inoh 
coloured m a p  up to March 31, 1899. 

6. One-inch Civil Parish Hap in Gbloure for Great Britain. 1898-1899. 

Another experiment in colour printing hae been the production of 
]-inch mape for civil purposee with the pariahen shown in oolour. 
They are aim need aa indexee for the 6-inch and 25-inch mape, and are 
on wle to the public, but enough time hae hardly yet elapsed to ehow 
whether ther will have any sale ae map. Two specimens, one for 
England and one for Sootland, are in the portfolio of Englinh map. 

When the next oensum comes, theee 1-inch mape, and a general map in 
colonr on the soale of 2 milea to an inch for eaoh oounty of England 
and Weleg a epeoimen of which wae prepared in 1898, may be found 
to be not only useful but neceeeery. The latter map wee prepared at  
the inetance of the Board of Agrioulture. Both mape ought to be of 
great aervice for all purpases oonneoted with 1-1 government, 
although, ae ie mentioned elsewhere, the Local Government Board, the 
department principally concerned, appears rather to dread than to 
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welcome the nee of any kind of maps for either its local government 
or ib boundary purpoeea 
D i  No. 9 ahowe the progrem which had been m d e  up to 

Maroh 31, 1899, on the pnbliootion of thie civil pariah map. 

7. M a p  on Smla smaller than 1-inch lo a Mik.. 

Aa to theee, the present instrnotione of the Survey indude only 
eograved Cmile and 10-mile mapa. Both of them already exist for 
England and Wales end for Ireland, prinoipnlly baaed on the old 1-inoh 
mope, and coneequently not up to date, while the 10-mile m a p  were 
only published ae indexes to the 1-inoh map. Neither could be revised 
until the revision of the l-iooh map ehoald be oompleted. That ie 
now dooe for Eogland and Wales, and in 1898 the revieion of the 
&mile map of England and Wdea WM approved, and the drawing 

beIPn. The execution of the original map on that scale wae 
excellent cmd up to the highest etandard of eograving, and, M 

i t  would have been hopelem to get a better executed map at the 
present day, while the moet important detail on the original map etill 
remained good, i t  wrs decided to revise the old map iostead of making 
an entirely new map In view of future oolour-printing, the size of the 
old sheeb had to be reduoed, and the new aheet linee were made to 
coincide with the ehoet lines of the new eeriee 1-inoh map; i t  wae aleo 
decided that third-ohm made ehonld be ehown in addition to the firet 
and eeoond olass rode, and that the hill features ehould be represented 
by hiJlahading, and not by contoura Them decisions were arrived 
at after ooneultation with the War Offioe, whioh p h e  oonsiderable 
importance upon this 4-mile mep. AH the outline edition must 
precede the hille edition, no deoision WM oome to, or waa in 1898 
neceesary, M to the method of hill-shading to be adopted for this map ; 
nor am I aware that any deoieion haa yet been arrived at  ; but I very 
strongly hope that tbe hill-shading will be by engraved vertical 
haohurea Thii c~nrse, in addition to being, I believe, the best method 
of representation, would have the additional advantage of continuing 
for a time the employment of hill-engravers, who are, a9 already stated, 
so much required for the completion of the hill-engraviog of the 1-inch 
map. I hope, a h ,  that this r e v k d  Pmile map in outline will be 
puahed on M rapidly M poeeible; the original map in outline, even 
when published nnreviaed eome yeare ago, has been one of the moat 
popular maps ever published by the Survey, and in its revised etate 
there ie every probability, for various reeeons, of ib becoming even 
more popular. 

As to the revised and engraved Cmile mape of Scotland and Ireland, 
ancl aa to the maps of the three kingdoms on the scale of 10 miles to an 
inch, they are still entirely for future execution, and do not come 
within the soope of thie paper. 
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A good deal of the revieed &mile map of England and Walea had been 
drawn under the above decisions, and eome of i t  had been engraved, 
before March 31, 1899, tau ehown on the acoompanying diagram. No. 10. 

Specimens of the old and of the revised Pmile map are in the 
portfolio of English map. The engraving in both ocreea is above the 
average in quality. The old sheeta contained an area of about 120 
milee by 90 miles. The new sheets oontain an area of about 90 miles 
by 60-that is, they each include 25 aheeta of the new series 1-inch map 

There are also speoimens in the portfolio of the unrevised engraved 
4-mile m a p  of Ireland, of a photozinoographed (temporary) Pmile map 
of Sootlend, and of the 10-mile maps of the United Kingdom which 
were engraved ae index- to the 1-inch mapa 

IV. GENEBAL OBS~VATIONS. 

1. The Uw of Ordnance M a p  by Public Departnunrb and the General P d i c .  

The Pnblio Departments which mainly use the Ordnance m a p  are 
the War Office and the Admiralty. The Foreign and Colonial officea 
have a h  of late years shown a greatly inorwing crppreciation of m a p  
specially produoed for them by the Ordnance Survey. The curious 
cironmetance is that the department, the Local Government Board, 
which is moat concerned with I d  arean and their boundaries in 
England and Wales, and to which for good administration good m a p  
are absolutely essential, appears to have the greateat dislike of all kind8 
of map8 in connection with both Loml Government areas and their 
boundaries. It is probably not too much to say that the o h  of 
different local areas and authorities under which England hse been 
labouring for many years, and from which i t  ie only now beginning to 
emerge, is due to the timidity of this pnblio department, and to its 
reluotance or incapaoity to make any intelligent use of maps. 
Scotland is not much better off. Ireland is, in fact, hitherto the only 
one of the three countries in which the public geta full practical 
benefit from ita Ordnance maps. There the whole of the valuation OF 
the country, and dl decisions aa to the bonndariea of the Local Govern- 
meat areas, are by legal enactment baaed on the Ordnance Survey 
m a p ;  while under a system organized some forty years ago by Colonel, 
now Sir George, Leeoh, upwards of five thousand estates have been 
mapped by the Ordnance Survey for the Land Judges Court. A similar 
Ordnance Survey organization should undoubtedly have been adopted 
for the aystem of Land Transfer by mapg which has been recently intro- 
duced in London, but other infiuences were too strong. A new Govern- 
ment map-making organization has thus been established for carrying 
out work identical with that of the Ordnance Survey, with the certain 
result that the coat of both organizations will be largely incrmed, 
accompanied by an unnecessary addition to the coat of land transfer. 
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As to the published maps of the Snrvey on d e  to the public, I hope 
they will always be limited to the scdee a6d forme a t  preaent authorized, 
and that maps on dl other scales and in all otber forms will continue 
to be left to private enterprise. The publiostion branch of the survey 
a t  Southampton is becoming over-weighted with the work already 
allotted to it, while efficient firms of map publishera like Meearn. 
Bartholomew and Stanford are well able to enpply the public with 
maps on other scales baaed on those of the Ordnance Snrvey. It seems 
to me to 'be in accordanoe with pnblic policy that they should be 
encouraged to coxltinue the produotion of all ench mape, if not even, in 
oam of neceesity. to assist the Snrvey in the publication of ita own map. 
Inferior prodnotions on the other hand, which are, unfortunately, 
numerous, should be disconraged aa muoh aa poesible. 

2. Style and Quality of the Ordnance Map.  

Time only dlowa a very brief allusion to this point. The general 
principles followed hitherto by the Ordnance Survey Department have 
been the following :- 

1. That the accuraoy of ita m a p  ia the first consideration. 
2. That for acales larger than 1 inoh to a mile, the more rapid and 

cheaper proceases of printing from zinc or stone are, in nearly all cases, 
suffioiently good for all practical purposes, and are practically enforced 
on the Snrvey by considerations not only of time and &, but also by 
the limita imposed by the number of available copper-plate engrevers, 
and by the extent of the publication establishments at  Southampton and 
Dublin. 

3. But, on the other hand, for maps on the 1-inch or smaller scales, 
copper-plate engraving is in the first instance eaeential both for clear 
outline and for the hill features, whether the printing is done from the 
copper diroct, or by tranafer to stone or zinc; and the engraving for 
theae males should be maintained at  the original survey standard. 

4. I t  follows that the engraving of them emall-ecale maps should 
not be unduly hurried; and this applies more partiaularly to the hill 
engmving, whioh ie a permanent work, and which should be oompleted 
with aa p t  perfection ae possible, the estimated time of completion 
(1 902) being extended if neceeeary. 

As to this point of hill engraving, the system introduced in 1889 by 
Sir C. Wileon of engraving the hills on separate plates ia no doubt open 
to minor objections, but it has been rendered indispeneeble by the 
remmt demands for colonred 1-inch m a p  with the hill features. 

Be to the principles above stated, they will, I think, be found to be 
supported and corroborated by an examination of the mcrpe of foreign 
countries. The best of these foreign topographical maps are in every 
case Grst produced by copper-plate engraving, both of the detail and of 
the hill featuree. 
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On January 1, 1897, the charge of the aales of the ordnanoe maps 
was, in amordance with the recommendations of a Departmental Com- 
mittee, appointed by the Board of Agricnltum, and of which Xr. 
Hayee Fisher, M.P., was chairman, transferred from the Stationery 
M c e  to the Ordnance Survey Department. This change was mainly 
owing to the general complaints from the bookaelling trade in Eng- 
land, and from profeeaiond men all over the country,'that they could 
only get maps by sending to London for them. The m l t a  have 
hitherto been distinctly succeeeful. The net value of the aalee increased 
from abont %17,700 in 1896-97 to about %23,750 in 1898-99, an 
increase of abodt 33 per cent. in two years. But another branch of 
tbe new system, that of d e a  through poet-offices, hae distinctly failed. 
I believe the reaeon to be that the Postmaeter-General offers entirely 
inadequate remuneration to the postmaetere for the rather complicated 
work they have to do under the rules laid down. 

4. Organization of the Department. 

This baa now stood the teat of the experience of a hundred years, 
and although the Ordnance Survey has been suooeeeively attaohed to 
four different publio departments, via the Board of Ordnance, the War 
Office, the Office of Works, and now to the Board of Agriculture, its 
organization throughout has remained practioally unchanged. The 
Board of Agrioultnre haa taken, and takee, a keen interest in the work 
of the survey, and this interest hae in various ways benefited and ad- 
?anted the work of the department. But in the future this very interest 
may eeeily entail not only that advantage, but the disadvantage of 
undue interference ae to the detaila of administration. So long, how- 
ever, ae an administrator of the strong practical common eenae of the 
preeent (1899) President of the Board of Agriculture remains at the 
heed of affaire, this danger is unlikely to arise. Nor, under the some 
condition, is i t  likely that the preeent organization of the survey, or 
ite syetem of pay and discipline, will be aerioualy interfered with. 

That organization is, so far ae I know, absolutely peculiur to the 
Ordnance Survey as a branch of the public service. Its baais ie a 
militruy establishment of aome 20 officere and aome 400 or 500 noncom- 
missioned o5cers and men of the Royal Engineers. To thie military 
establishment are attached a t  the preeent time about 2000 oivilium. 
The civilians vary as to clam from unskilled labourere, at  the bottom of 
the tree, to a few able and superior publio eervante a t  the top. Nearly 
all the men employed, military and civilian, are trained to their survey 
dutiee by the Survey itaelf. For the field work, which ia the beeie of 
the Survey, with its frequent moves from district to district or f- 
country to oountry, the military element is manifeetly jnvaluable, if not 
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Lodispenesble. On general grounds eleo its d u e  is etesdily inareasing, 
i view of the prinaiple which appeare now, with the sanction and en- 
couragement of moet of our modern members of the Hourn of Commons, 
t o  'be in course of rapid application to thorn branches of the Civil Service 
whioh have most Parliamentary votee-the principle, namely, that the 
general tax-payer ought to pay to hie civil servants of thorn branches 
$he maximum of pay and pension without much regard to the value 
of the work rendered in return. 

5. Future Work of the Survey. 

There is still very important survey work remaining to be mmpleted. 
I ehonld myself plaae first in importanoe the completion of the edition 
of the r e v i d  maps of Great Britaiu, with the hills in  brown, followed 
b y  similar work in Ireland; until thL is done, 8e baa beer already 
mentioned, the 1-inch reviaione ccmnot be considered oomplete. Kext 
i n  importance, I should place the oornpletion of the revised Pmile and 
10-mile map in outline of the United Kingdom. An to the 1-inch 
e o l o d  mepe of England and Wales, they are mainly required only aa 
military maps of the dietriot south of a line running east and weat 
through Cardigan, and i t  still remains to be seen whether they will be 
popular with the publio, while ae to the hill-engraving of the 1-inch 
map of England and Wales, ita rate of progress and date OF completion 
ehould, a~ hae been stated above, be made entirely d e ~ n d e n t  on good 
quality being enenred. As to the large-scale revisions, the heavy ex- 
penditure on them will always require that do88 attention should be 
paid to the rate of progress. 

But as to the mmpletion not only of the work now in hand, but also 
of any new work which the Board of Agriculture and the Treasury 
may senction for execution by the Ordnance Survey, I cannot, be wrong 
in aesuming that in the hande of my eucceeeor, Colonel Johnston, R.E.. 
the reputation of the Survey for good worlr honestly carried out will be 
fully maintained. 

Colonel JOHHSTON : I have only a very few remarks to make on the excellent 
paper we have heard. I must my, in the first instance, that I am very glad it has 
been read, as it wuld not have been in better hands, and the present is a very good 
opportunity for reading it. The Survey, until a iew years ago, wan mncerned 
mainly with large-scale work; of late yeare, more especially during Sir John 
Farq-n'e time, a very great deal of attention has been paid to the amall 
or geographical work of the Burvey, with which this Society is more especially 
interentad. I may slry I fully endorse the view of my predecessor as to the im- 
portsnce of this small-de work. An advantage that I hope may arise out of this 
paper in, that we may get suggestions as to improvements in the survey mspe, n, 

the department hae always &own iteelf willing to listen to suggestions or criticisms 
ss to the mape produced. We shall be very glad to receive any to-day from 
anembere of this Society ; especially I shall be glad to m i v e  them as regardo the 
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coloured map,  to  which Sir John Farquhorson referred. The coloursd map wi l I  
very shortly b completed muth of a line, speaking roughly, running from Ipowich 
to  Cudigm. A conriderable number of sheeb are alresdy publiied, but eo Z.r 
the d e  hrrs not been very p a t .  I t  may he that the publk do not know of tbem. 
I would like to remark on one or two pointn mieed. Sir John Farqnhuson referred 
to the dead weight of the town surveys ; in the psat thnt has been a dead weight 
on the Surrey, and I am bound to say, if the revision and nsurvey of t o m s  hd 
continued, i t  would hare prevented the Survey doing much other valuable work. 
A t  prenent we are not eererely p r e d  in that way ; Carliale and CIrdiff ue nearly 
completed, and Aberdeen and Dundee are both in progmw. An regads Irelsnd, the 
di5culty in the resurvey ie very great. The fourth division, to which Sir John 
Farquharmn referred, has not been formed owing to the calla on the Ordnanca 
s & ~  due to the prewnt war. AII soon as it is over, and we get fully es~~Mished 
again, I h o p  the fourth Irirh division will be formed. On the other hmd, tha 
reviaion of Great Britain hna ro far p2reaecd, that it h u  been possible to t r a d e r  
ow dirision from England to Ireland. An regards hill engraving, I may my thr  
the meYlues taken by Sir John F a r q u h n  have been extended, and I hope 
that, without any logs of quality, the 1-inch hi1 map will be completed by 1902, 
or very eoon afterwardti. As far as I am concerned, there is no intention of d 5 c i n g  
quality in any way. IL may be of in tmst  to indicate what the Snrvey h.s done 
since Sir John Farquhorson'e time. An far as the luge  rcale is concerned, ~ . c -  
t i a l ly  the whole of England is within the twenty-yearn limit ; that ip, no rppre- 
h b l e  number of counties have surveys over twenty yearn old. [lootland k n o t  
quite so mtiafaotory, but the few countiea with older surveys are Eeing taken up. 
The 1-inch revised map of Great Britain was completed last year. We are getting 
on with the 1-inch revised map of Ireland rs f ~ t  as p c i b l e ;  the work h been 
extremely hssrp. The present is b d  on an old survey, and the alterations are 
=t=ely heavy ; the field work, drawing, and engraving have beemvery slow, but 
l qmrter of the country ha3 been done. The work in being puahed on M rrpidly 
as e b l a  In  England the 1-inch hills have been d m d y  alluded to;  we haw 

r e v i d  hill sheets for a third of Sootland, m d  I hope in a yaw the 
ahole of Scotland will he published. As the revision of the 1-inch map of Ireland 
is completed, M, will the revised maps with hills be completed; it  will go on 
par< F. The r e v i d  &mile map ie being engraved an fast am is oonmstcnt 
with good work. I hope within a year's t i e  it  will be practicdly completed. 
Engraving the 4-mile Scotland baa been oommenced, and that will go on M rapidly 

~ i b l e .  Ireland will followv. I t  has not been poegible to d> anything with 
the 10-mile map yet, as i t  ha8 been thought better to concentrate our efforts on 
the 1-inch m d  4inch d m .  There is one other work I ebould refer t o ;  it  
has been heavy-that ie, the wvork for the War Office. Ordnance Survey officers 
and men have been sent to b u t h  AMOS for survey work, in addition t o  o h  
for ordinary Corps work, and the result ie we are extremely short, I n  other wap 
we hare been drawn upon, by men of the reserve8 and volunteers being &led 1 
out for army eervice, and we have bad very heavy demande by the War woe ' 

for m a p  ; m far we have been able to meet them. I don't think I hare anythin8 
more to nay, except that there is every intention on the part of the Ordnance 
Survey that its reputation for sccuraoy nnd good work shall bo maintained. 1 

Sir CHARLES WILEON: I wish to express my w n c m c e  in Sir John F q o -  
hamon's excellent epitome of the work of the Survey to the prewnt time, .nd 
my how perfectly I concur in his estimate of the services rendered by -bed 
Cooke to the Survey, which have never been sufficiently appreciated. I should a h  
wieh to mention what Sir John not been able to allude to himself, tb.( 
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conducted the affairs of the Elnrvey during his period of office in an admirable way. 
He had many difficulties to contend with, and I think he steered throogh all of 
them in a most successful manner. One difficulty the Su~vey  haa had to contend 
with in m y  new departure bas been that of getting people in the different deport- 
ments of the Government to undentand what maps are and what their uses may 
be. A* long ago an 118(33, when I had charge of the Irish Surrey, I was struck by 
the great expenee to which landed proprietors in Ireland were put in selling their 
property. They often hod to havo 26-inch surveys made for the purpoeea of the 
court, and had to pry the whole of the cost themselves. I then advised the com- 
mencement of a 25-inch survey of Ireland, and WM strongly supported by the 
boundary commiaeioner, Sir John Green, and by the authorities of the law 
courls, but the Government would have nothing to do with a large-ecale survey 
i n  Ireland. When I wm appointed director-senera1 I again took up the question, 
and with very great diffionlty WM able to persuade the Treasury that a 26-iich 
survey was absolutely neeesssry to emable the terms of the Land Aota for Ireland 
t o  be carried out. Exactly the name difficulty occurred afterwards with regard to 
t h e  revision. I t  ia impoesible to get officials to recognize the absolnte neaeeeity of 
having accurate map. At fint only a small sum wes allowed for revision; but 
gradnally, when questiooe were asked in Parliament, the vote was increased, and 
at laat continuous revision wae authorized. I am glad that such excellent progrees 
has been made in the revision. I am quite sure, from what I know of the present 
director-genenl, that the reputation of the Survey will not suffer in hie hands, 
a d  that he will meet sny new departure or any questions that may a h  in the 
k t  poseible way. 

Lord BELHAVEN : Sir John Farquharaon said the Local Government Board did 
no t  mako much use of the Ordnance Survey mapa, but certainly those who work 
under them use the Ordnance Survey maps on every possible occlreion. For 
instance, the County Guncil to which I belong : we have to pay for them ourselves. 

Mr. Hoeu LEONARD: I may be permitted to ~y that I think, if the Survey 
Department took a little more trouble in making known what m a p  they have for 
sale, there would be a much larger sale of their maps than there is now. I hove 
been oonnected with maps Tor many years, and was not aware that there is a 
coloured 1-inch map published until to-day. We have had a great deal of informa- 
tion given to ua with which I wae not acquainted, and I think if any reasonable 
memos were taken to let the publio know whet is going on, the esle would be 
increased, and the m a p  would thus be made moreuseful to the country, which hss 
to p y  for them in the end. 

Mr. Doua~as FUEEHI~IELD : Having represented the Royal Geographical Society 
eight  years ago, when the Council mads representations regarding the Ordnance 
S u r v e y  map, I think that we, who belong to the Society, may congratulate our- 
s e l v e s  on the very great extent to which the mmmendotions I was authorized on 
b e h a l f  of the Society to make hare been carried out. I n  the important matter of - 
the use of colonr in maps, i t  appears that great progms has been m d a  We have 
heard that there is a very small sale for coloured maps; this arises from want of. 
knowledge by the public. I am convinced that the Ordnance Survey Department 

now doing everything they can under the conditions in which they live; they 
the anme enemy that Lord Salisbury lrtely mentioned-the Treasury, no& 

the Treasury is encouraged in ita traditional policy by the extreme apathy and 
of knowledge of the use of map,  which is not conhed t~ the Government. 

depr tments ,  M one of the speakere suggested, but extends through the whole 

Dr. A. J. HERRERTSON: In the first place, I would suggejt that it  should be 
No. VI.-JUXE, 1900.1 2 B 
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compulsory for every head pt-office to have .n Ordnance map of the diskict framed 
and hung up on the walla In the second place, i t  wodd be d d b e  if the Ordnance 
Survey could issue m a p  to echools a t  a aheap rats, in the way the Amsrian 
Qovernment hla amnged, where the maps are sold to teachera for who01 pnrpases 
a t  the coat of printing and paper; I think that would contribute to the popnlnrita- 
tion of mop, and would very muoh help all mhoolmastsn, who find the expenee 
of buying m a p  very heavy. 
Sir JOHN FAEQUHAR~~N: 1 had nomething to my to you about the aka of 

Ordnance map,  but I began to think the paper very long, and perhapn you 
would be getting tired of it. Roughly, i t  was that the Survey had had the den in 
charge since 1897. Formerly it  was in the hands of three mgentq 8s you know- 
Sbnford for England, Menziee for Scotland, m d  Hodgss and Figgis for Irelmd; 
bat the Ordnance Survey took i t  up in 1897, and the reaulte of tbat change hrve 
been dietinctly sncceeeful. The d u e  of the increase of den wan, after two yeam, 
about thirty-three per cent. But another branch, that of nulea through the post 
office, h a  distinctly failed. I believe the rereon to be, as is stated in the ppcr. 
that the Postmaster-General offere insdequate remuneration for the oomplieated 
work the postmasters hare to do. I think that yon can get the Ordna~ce  mapa 
a t  8 p h f f i c e  in a fairly !orge town, if there is no load agent there for the de oi 
the m a p ;  but the poetmesten have to write such wmplicated form8 tbat rer)- 

often they make mistaken, and i t  is M troublesome to the fbuthampton people 
M i t  is to the postmcurtarn t h e d v e s .  Then, I think, the postmaatens are only 
p l d  the finction of a penny, in  the eune m y  rn with money orders, and the nault 
is that the postmasters don't care for the work. An to making the mape known, 
I think you will find that in places where vieitom go, the local bookseller hos 8 

i o d  map of hie own that he wants to eell, and if you ~k for a map of the distrid 
you will seldom be shown an Ordnance map, but 8 rough map tlut he h.s W 

-compiled himsalf. 
The PEUWIDENT: The meeting will aieh to pses a vota of thanks to Sir John 

.tFarquhuson for reading his paper, and for hie kindnees in bringing these intemt- 
*ng foreign survey maps here, which he will allow to remain for a few days, so tbu 
a number of people who are intereeted in them can examine them in detail. The 
most inbreeting part of the paper to us, and all those who care for the spread d 
geographical knowledge, ie the paragraph on the sale of map. I t  is much to bc 
deplored that the system of a l e  through the local poet-offices baa failed, owing to 
the obstruotion and the want of interest in the matter a t  the General Yoat-o86m. 

. Of course, if the postmasters were properly remunerated, the edee by thst maos, 
jt cannot doubt, would be very large indeed. Since I was examined by the depart- 
,mental committee of the Board of Agriaulture, I have had s register kept  of the 

..number of people who wme to examine the Ordnance Survey mapa in this room. 
.,It is very large comparatively; it goes on increasing year by year, and I bnw 
.very little doubt that moat of thoee who come here afterwards buy the mapa It 
would not be of much avail, I think, to advertise very largely, M the adrortisernsnts 

.would not be seen. I don't see any means of making the existence of m l o d  
,maps better known than those used by the diflerent agents of the Survey Deprt- 
,merit. I now ask you to paw s vote of thanks to Sir John Farquhanon for bis 
.very intereeting paper, ard for kindly ahowing us thew foreign mapa. 



EXPLORATION OF THE BERMEJO RIVER AND ITS 
AFFLUENTS, ARGENTINE REPUBLIC.' 

TEE expedition etarted in two boats, each 27 feet long by 7 feet beem 
by 3 feet deep. One was built a t  the Ingenio La Esperanza, having 
been designed and its oonstruction enperintended by Xr. Stephen 
Leach ; the other at  Sau Loreno, designed by Mr. R. Smythe, and built 
by hie carpenter. Both boata were made of algarroba timber and &r 
planking, being copper-faatened throughout. The firet waa launched 
for trial on the repreeser at  La Esperanm, and on Jicrrch 1 she was 
duly christened La Eeperanza, and again on March 6, on the river 
Ban Pedro, about two miles from the junotion with the Lavdyen. 
The other on March 3 was launched in the river Sen Franoieoo, about 
2 miles below where the San Lorenzo flows into it, and wae chrietened 
the Bertha. There were, besides, three c U n -  22 feet long by 7 feet 
beam by 1 foot 9 inches deep, especially built in Bnenos Aim for the 
expedition, from a deeign and by the order of hie Excellency the 
Minieter of htarine, Commodore Bivadavie, and eent overlend by rail 
as far ae the station Pampa Blanca F.C.C.N. (Central Northern Railway), 
and thence to the river in carte. One, the Ledma,  wss launched on 
the river San Pedro at the ecrrne time ee the Eeperanza; the other two, 
the Lavalyen and Soru, were launched on the San Francieco a t  the mme 
time ns the Bertha. 

On March 4, 1899, the two bo8b + r a m  and Lcdeama left the 
Ingenio Lm Esperanze on carts to be h n o h e d  a t  the Paeo del Piquete, 
about a mile below. the junction of the San Pedro and Lavalyen, whioh 
unite to form the San Francisco. Be the road through the foreat wae 
found too narrow, trees had continually to be cut down to clear the 
Way, making progress very slow, eo that by sundown little more than 
hdf the distance had been covered, and a halt had to be celled for the 

Map, p. 680. The following letter, dated 6'Espernnz.a, Snn Pearo, Provincia 
Jojuy, Bepoblica Argentinn, October 28, 1893." from Mr. Wnlter Leach, accompanies 
this paper :- 

"Thinking that they may be of same interest to IOU, I am forwarding with this 
report of an expedition made by luyeelf and variow others, whoee names appear in the 
report, and plane of the rivers whose course we followed. 

'The idea of the trip originated through a desire to see if thew rivers were not 
navigable. md ea faailibte the curisge of the products of them northern provinces. '. The report and plans have been dnwn up by C.ptein H. Bolland, muter mariner 
of the British Mercantile Marine, who ecoompanied the expedition. taking with him 
aU instruments necessary for taking obeervatione, which I think you may be antided 
am owct A eketub of thie river with it. cones and length of reaches WM kept all 
throngh. 

" If you wiab for any further psrtidam, h d l  y addrecr mo hem or write my brother 
Thomcrs Leaoh, the Harridge, Rochdale, h m s h i r e .  

" I am, youm faithfully, 
* WALTER LEACH.'' 

2 ~ 2  
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night. Some of the party remainel with the boats; the others p d e d  
on to Piquete, where the first camp of the expedition waa formed, ht. 
24" 17' 55" S., long. 64" 41' 40" west of Greenwich. 

March 6.-At daybreak work wae resumed, but p r o v  wan very 
slow. By abont 4 p.m. a place waa reached where the roed passes close 
to the river San Pedro. I t  was remlved to launch the boate then and 
there, whioh was euccsssfully accomplished. Mr. Walter Lesch taking 
command of the Bperanxa, and Mr. Stephen Leaoh the ~~ 
proceeded with a few men down the San P ~ d r o  into the Lavalyen and 
the San Franoisoo, and arrived at  the Piqueto oamp a t  dusk. 

March 6.-At 6 a.m. the a m p  was broken up and the boats ready 
to start. The Ledemma, drawing about 10 inches, with Mr. S. Leach 
and Captain H. Bolland, led the way, followed olosely by the Bpmanza, 
drawing abont 12 inches, with Mr. W. Leaoh and Captain L. Zorilla. 
After grounding eeveral times, a stop was made for breakfast on the 
shore, and after another pull in the afternoon, Mr. R. Smythe'e camp 
wrrs maohed a t  about 5 p.m. Here was the other oontingent of the 
expedition, with the boats Bertha, h a ,  and Lavalyen. 

March 7-13 were spent in the Sora camp. a place aotually about 
halfway between the rivers San Lorenzo and Sore on the left bank of 
the rirer San Francisco, in front of Belle Vista, lat. 23O 53' 41" S., long. , 
64O 36' 0" west of Greenwioh. The delay here was made to organize 
the expedition, to fit out the boats with all neceeeary gear to protect 
their crem as much aa possible from the sun and rain, to load the 

required for three months, and sufficient ammunition for 
defendinabbe expeaition in m e  of an Indian raid. Each boat was 
furnished di th a Winchester rifle, a maohete, a mompito net and veil, 
and plates,~cups, eto., for eaoh one of its crew. A h  two spadee, two 
axes, two pickaxes, mast and mil, sun and rain awnings, a small tent, 
oars, rudder. anchor, lamp, and everything requisite to make the t r ip  

ae possible. Distributed amonget the boate were also 
a mt of carpenter's tools, cooking-utensile, canvas, oakum, pitoh, nails, 
mrewa, tacks, and all neceeseries for making repairs. The provisions 
coneisted of salt meat, boiled beef, vegetables, ric?, beans, tes, ooffee, 
sogar, yerba, and oatmeal, all in watertight casks or tins. Bread a n d  
salt were the only articles in bags and liable to be spoilt The 
instrnmenb included a chronometer, sextant, velometer, barometer, 
thermometer, compaes, and theodolite. A medioindeat  ww a p p l i e d  
with instrnments and medioiues, and a very liberal quantity of m e d i d  
comforts, such as Liebig's extract of meat, cornflour, condensed milk, 

and oatmeal biscuits. Also one large duok-en, two &-an 
M ~ ~ ~ ~ ~ ,  and several fowling-pi- Each man carried a large knife 
and rerolver. The boata were numbered in the order in whioh they 
had to procee 1, ae follows : NO. 1, chalaua Lederma, dmft 14 inoh- : in 

were H. Bolland and L. Zorilla, nautipal men, who together pilot& 
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the expedition; elm W. Pateraon, dootor. No. 2, La Euperacua, draft 
20 inohee, with W. Leach, chief of expedition. No. 3, chalane &ray 
draft 13 inabee. No. 4, Berthu, draft 22 inches, with R. Symythe, seoond 
ahief of expedition. No. 5, chalana Laualyen, draft 11 inches. 

Boeta were tried with their reepective crews, and two small 6-foot 
pnnts eent up from Buenoe Airee were annexed. While in t b i ~  camp 
rain was experienoed on varioos oomsiona, generally during the night. 

March 13.-Cloudy, with light north-eeet wind. At 11 a.m., the boats 
being loaded and everything ready, a start wae made, each boat follow- 
i n g  in order as numbered, the Eqperanur towing one of the punte, the 
Bertha the other. No great program had been made before one or other 
o f  the boate began .to get into diflScnlties, either by grounding or running 
againet a snag, and causing a general delay, as all the other boata had 
t o  wait or send sesistance. The Eapernnza, fouling a snag, capsized her 
punt, which got adrift, but was recovered by the Lcdeuma. Shortly after- 
wards the Bertha followed snit ; her punt, when recovered, was eo badly 
damaged that i t  had to be taken on board. Several articles were lost 
or damaged ; amongst others, a box of signal racketa. At 4 p.m. camp 
wae pitohed for the night on the left bank of the river, a: little above 
the a m y o  Sanoelito. Some of the members slept on board the boats ; 
t h e  others on shore, in tenta. 

March 14-Cloudy morning. Thunderstorm with rain during 
n ight  Here the two punts were abandooed, being left on shore, made 
faet to treee. At 7 a.m. broke camp and p d e d ,  boate continnally 
getting into difficultiee ae yeeterday. During the afternoon, the Bertha, 
whiie following the Ledemna through one of the numerotla falee channels, 
got  badly aground, and had to be partly dimharged to lighten her. She 
was hauled over the bank by tackles, working until dark with crews of 
Esperanza, Led-, and Lavalyen. The Sora was the only boat that 
took the right channel, but in doing 80, nearly oepsized on a snag. 
The Eapranza got through by taking a very narrow branch, where a 
t ree that obstructed the way bad to be cut in two. At dark a m p  was 
formed, Ledema and Lavalyen remaining where Bertha was aground, 
j%peranza about quarter of a mile further down the river, and Sora in 
t h e  other channel. 

March 15.-Cloudy morning. Little rain during night. By 8 a.m., 
Bertha having been floated and reloaded, a start wae made. Picked up 
m r a n z a  and Sora a little lower down, where they were in readiness 
to proceed. After grounding several times, ahont 3 p.m. arrived at  a 
very  shallow branoh, where all the boats, except Lederrno, returned up- 
atream about half a mile to come down another channel. LeeIesma was 
s e n t  on to see if another channel wae practicable. She grounded several 
timee, but eventually got paat, and later on waa joined by Bertha, and 
a m p  was made for the night. The other boata remained above the paw. 

March 16.-Light eoutherlg wind, and fine. At 7.30 a.m. the 
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Eqerauza, &a, and Laoalysn arrived r6 the plaoe where Berthu d 
Leeleomta were oamped, having taken the same ohannel aa the Bertha, and 
p i n g  without any diffioulty. To-day boats kept better to-r 
and got into l e a  diilioultiea. At  4 p.m. came to o shallow paim where 
all borite g~onnded. On getting sfloat, oamped dl together. 

&rch 17.4 loudy morning, with rain. At G a.m. left camp, but 
grounded eoon afterward8 for e ahort while, bods getting together w i n  
almost immediately. On leaving the. mt wbem they had atopped to  
get together, the Lavalyen fouled a eaeg and oapeid, floating about 
half a mile down-stream bottom up. She wm eventually lighted, the 
sand that in moh a ahort time h.d almost. iilled her, deened out, and 
reloaded with the reoovered artiolea ,6he lost mm9 Winoheater r i k .  
about 2800 rounda of ammunition; eome of the crew'e eifeote and pro- 
vieions. She oleo had a plank efove in on e t e r b d  bow, but ww eoon 
repaired, eo that in the afternow propem again w.s made until about 
4 p.m., when, coming to a bad paw, h+erazuo.grounded badly and au ld  
not be floated before dark. Sora and Lavalyen remained by her, ladma 
and Bertha paaaed and oumped together about 500. metree lower down. 

March 18.-Cloudy, mbty morning. Bain during night. Equrauo 
and other two boats floated off easily (the river had risen eome G inohes), 
and got to where Bertha and Ledeema wem cmmped. Remained all day 
in oamp to dry clothee and reet. 

March 19.-Fine morning. Left oamp at 7 a.m., but grounded aoon 
afterwarde. Etyeranza had to go for about s mile up-8-m to take 
another branch. She did eo, paaeing without any diffiodty; all boets 
arrived about 4 p.m. at  La Peiia, where i t  wee thought fit to remain, in 
order to replenish provisione loet when. Lavalytm capsized, a t  Seiior Peclro 
Homero'e almaoen, dietent about half a mile, and to olean out, r&t, and 
stow boats ready for entering the Bermejo. 

March 20.-Cloudy morning. Very heavy .rain and thunderstorm 
during night. Hauled Bertha and Bperanza on &ore to examine their 
hulle, and waah them out. All boats were thoroughly oleaned out and 
re-etowed, and provisione repleniehed, thinking that on leaving hem all 
traceri of civilization would be left behind. 

Marclc 21.-Overcast sky, with fresh easterly wind. At 2.30 p.m., 
boats being all m-stowed and ererything ready, o etart waa made for 
Las Juntae, where the Sen Franoieoo joina the Bermejo. The dietonce 
was covered in about an hour without any di50ulty. Here the firat 
rips were encountered, and the boate were in danger of being ewsmped 
by the waves. Camp waa made on the right bank of the river &n 
Francisco, about half a mile from ite junotion with the Bermejo. Lat. 
2:i0 19' 0" 8., long. 65' 4' 56" W. of Greenwich. From Paso del 
Piquete to the mouth of the river Ledeema, the Sen F r a n c b  flom in 
a north-by-east direction a t  an average speed of about 4h milee an hour, 
over a bottom of loose eand and stones. Ite course winde, and in places 
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d i d 8 8  itself into numeroue shallow ohannels, studded with a number 
of map, whioh are continually being tom from ita banks at this time 
of year, when the river is in E flooded state, and carried down by its 
o m n t ,  to be arrested in their progress by the shallownem of the stream, 
and remain to form, in e very few days or perhaps h o w ,  a bank of eend. 
By this meam the river changes ite conme, and thus i t  is very easy to 
~nderet.nd the o h l e a  this river pnte in the way of navigation, and 
the reaaon of the continual groundings of the boat8 of the expedition. 
Likewise, it mnst be stated that the orews of the boat8 were not experi- 
enood men ; some of them had never before polled an oar or seen a boat. 

The lower eection of the river, from the mouth of the Ledesma to its 
junction with the Bermejo, flowm in a north-easterly direction, a t  about the 
same rate, over a bottom of fine, kcooe sand. The water ie of a reddish 
colour and thiokly mixed with sand, whieh makes it unfit for drinking 
until allowed to eettle. The river is very wide in places, sometimes as 
much M three-quartem of a mile between ite natural banks, which are 
in moet plsoee low and marahy, covered in general with a stunted growth 

- of timber. Heavier timber is eeen in the h o k p n d  at  no very great 
distance from its shoree. I t  is in them wide places, divided aleo into 
several ohannela, shallow and full of waga, that navigation is so dilcult, 
aa the ohanneb are ever shifting, from day to day, and i t  requires a 
quick and practised eye to o h m  the right branch. Frequently in this 
expedition the boata were carried down a wrong channel, having become 

- unmanageebb by their crews in the anmnt,  and they had to retum 
several times to get into the right branch. I n  low river the navigation 

- should be eaeier, aa then the oonm would be better defined. Both 
banks are fairly populated. Every now and again animals were men 
grazing and habitations ~ e d  ; but cultivation seems scarce, owing 
probably to the difficulty of getting produce to a market. 

UPPPB BEBYUO. 

March 22.-North-east wind, md fine clear mnoming. Left camp a t  
2.40 p.m., entering upper Bermejo a few minutes afterwards. At 
4.15 p.m. oamped for the night on the right bank of river. T d a y  
several rapide and rips were pesaed, some of the boats shipping muoh 
water. 

March 23.-Clear fresh morning. Soon after sonriae an earthqnalre - 
- was felt. It lasted several eeconds, and waa no aevere as to dietorb 

water in a bucket on shore, but no chaoge was noticed in the river 
. surface, although it was felt in the boata After an early start, good 

way wee made until abont 2 p.m., when a place was reaohed where the 
river was about 2 miles broad, and out up into numerous emall channels, 
studded with snap,  and interspersed with small islands and dry nand- 
banks. Took the left-side channel, in which very little water waa 
found about 500 yarde further down. So we had to retnm, hauling the 
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boete baok by means of ropes made fast to the snage which divided thin 
branch from the channel that skirted the left shore. 

Eventually a way woe cut through this barrier, allowing the boats to 
paw one by one into deeper water. Camp wae here formed on left bank. 

March ti.-Light eoutherly wind and clear weather. Got an early 
start from camp but stopped about o mile further down at the puesto of 
SeEor Joe6 Leon Tegueno (Luna Yuerta), where eome eheep were 
p r d ,  and from an almacen distant abont a mile inland, other 
artiales. 

At 11.45 made another start, and in about on hour regained the 
main channel of the river, which had been left on the previone day, 
just above the spot where the barrier of s n a p  had to be cut through. 
More tide-ripe and rapide were encountered to-day, but there was lem 
grounding. At abont 4 p.m. camp was formed for the night on the 
right bank 

Mwch 25.-Strong s o n t h + ~ t  wind and oloudy, cold day. Left camp 
a t  6.30 a.m., but little progress was mede, the wind being nearly always 
dead ahead, and the boets wuld not make headway against it. At about 
2 p.m. the spot wee reaohed where the Teuco and Bermejo Central 
meparate, the old courm of the Bermejo Central beiig found oompletely I 

dry. About 3 p.m. oamp was made on a dry sandbank, in front of the 1 
high oliff (15 feet) of Pow de la Omp. Here the channel is only 
abont 80 yards wide, but very deep, and with a strong current running 
at the foot of the diffs. This camp is in  lat. 23O 34' 45" S, long. 
63O 18' 34" W. of Greenwich. The upper Bermejo, from the mouth of 
the San Francisco to El Pozo de la Orega (where today the river 
Teuco may be said to begin), is a t  this mason of the year, when the 
floods are at  their height, a red-yellowish coloured streem with o current 
of abont 4 miles an hour, maximum 54 miles. I t s  course, for the first 
15 milea, is in an east-north-east direction; then i t  turns sharply to tbe 
south-east, running in this direction, more or lees, over a soft sand1 
bottom through a flat oonntry. Ita natural shores are as much oe 2 miles 
apart in plaaee, and are thiokly wooded to the water's edge with fak 
sized limber. Although the ehores in general are low and marahy, cliffs 
are occasionally seen to rise some 10 to 15 feet high, covered with 
detaahed clumpe of treeg and fine grass. The course of this river is 
continually crossing from shore to shore, often spreading out and dividing 
iteelf into numerous branohes, intercepted by snags, dry sandbenke, and 
small islands. These ohannels have every appearance of wnetrnt 
shifting a t  this season of the year probably, but when the river ie at its 
normal height, or low, they most likely unite in one good navigable ' 
channel for eteamcrs of light draft. and, if once cleaned out, could 
possibly remain so with the continnd traffic of steamers up and down. 
The old course of the Central Bermejo, where twenty years ago moet of 
the water found its way from the river, was quite dry. To-doy 
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cmrrent strikea a cliff about 15 feet high, juet above t h b  epot, and 
cennona off to  the left, striking the oliffa of Pozo de la Orega. of 
which i t  coneumea large portions every year. During the nighta of 
Maroh 26 and 26, which the expedition spent in this locality, continual 
landdip  occurred, and were heard falling down with a thundering noise 
and splash into the river below, and it is mid that about a mile of thee0 
diL hoe been consumed by the river in the last ten yeare. The country 
throngh which i t  flows seeme to be very fertile and fairly populated, as 
every now and again cattle, sheap, horeee, aod goata were awn grazing. 
while in the beckground the habitations of their ownem were visible, 
eome of them being of a very eubetantial kind, notably El Carmen, 
belonging to. Seiior M. Aparicio, situated on the right bank, about 
7 milea from the month of the San Fnmoieoo. The water of t h b  river 
ie eo thoroughly impwgnated with a fine jellowish sand, es to render i t  
unfit for drinking without filtering, and it outa to pieces, in an incredibly 
short time, any maohinery in motion with which i t  wmee in oontaat. 
Ilapids and tide-ripe, forming big and dangerous wevee, were not 
nnwmmon, endangering the bmte aeveral timee by nearly swamping or 
aapsizing them. 

March 26.-Fresh south-east gale, very cold, with rain. Moved camp 
to left bank of river, and a little further down, under the cliffe of Porn 
de la Orem where a landing-place was obtained. Some freeh meat 
mae procured from the pueeto. Several members are down with 
a L  chucho," fever and ague. 

March 27.-Fresh eouth+aet wind, very oold and cloudy, with rain. 
After breakfast weather moderated a little, eo a start was made. 
Severel tiderips were passed. In one of these the Bertha lost one 
of her orew overboard, and in reecuing him was very nearly swamped. 
A t  4 p.m. camp wee formed on the left bank, the night-watohee being 
doubled. 

March 28.-Moderate south-ewt wind, and cloudy, with mall rain. 
Left camp a t  6.30 a.m. Half an hour afterwards encountered very 
bad tide-rips, and all the boata shipped quantitiee, greater or lees, of 
water. The Bertha, getting broadaide on, nearly capsized. About mid- 
day passed Peso del Milagro, where there are boats stationed for 
ferrying purposee; two houre later Paso del Siderio, where there is 
a ferry a h .  At 2.30 p.m. camped for the night at  Seiior E. Qarmiento'e 
puesto, where fresh meat wae proonred. Here the Mataco Indian 
interpreter (Crgnerez) and one of the member8 of the expedition left to 
go to the Colonia Rivadavia. Letters, too, were aent back by L'chaaque " 
(8 meeeenger) to La Esperanza. 

March 20.-Light eouth-east wind, and cloudy. At 9.30 am. left 
a m p ,  paeeing the ferry Peso del Contite about twenty minutes 
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afterwmb, and later on a Bonoho with & Z a ~ ,  no boata being seem 
further down the river. To-day saw Palo nanto for the b t  tima At 
4 p.m. camped for night on right bsnk of river. 

March 30.-Light south-eaet wind, and oloudy. Rein during night. 
At 6.45 am. left camp, but had to stop from 7-30 to 10.30 for a her- 
thunderetorm. To-by eew a few lndiann on b a n h  of river, fishing, 
but could not get near enough to speak to them, as they invariably hide 
themselves At 4 p.m. oamped for night a t  Port Belgrano, where 
Seiior Tomaa Buiz ham hie eetabliehment. 

&rcl, 31.-Light mth-west  wind, and oloudy. Left camp a t  .a50 
a.m., pawing a ranoho on right bank, about 5 miles further down. 
Saw eome Indiana to-day, bat mold not get into oommuniootion with 
them. At 4 p.m. amped on left bank of river. 

April 1.-Light math-west wind, and h e ,  cool morning. Left 
camp a t  6.16 am. Saw rarioua eigna of Indiene and eeveral abandoned 
" toldoa " in the forenoon. During the afternoon eaw an Indian fishing ; 
stopped and epoke to him. He reoognized the chief of the expedition, 
Nr. Walter Leaoh, having been at the Iogenio La Esperanea Sent 
him for hie oacique (chief), whom he mid wae called MauueL About 
an hour later Manuel arrived, accompanied by another ohief, and mid 
Caoiqne Sumaye had hie &Meria about 2 miles further down the river. 
He wae embarked on the Led- to point out the plece, which wee 
reuohed about 3 p.m. and camp made for the night. Soon after some 
white people, men, women, and ohildren, oome into camp, and aaid the 
place waa oslled Belle-Ville. Numeroue Indians also, with their 
families, who reoeived presents, exchanging their weepona and wuee 
for clothee, tobaoco, etc. The cacique Sumaye, although known to the 
chief of the expedition, did not put in an appeeranoe. 

April 2.-Light south-west wind, and fine, clear morning. Indiane 
brought goats and eheep into the camp, whioh wes visited by the 
caoiqne Mariano (well known at La Eeperannr) on horeebaok, and 
drwed in Chrietian garments. He wae eooompenied by eome white 
men. As Snmaye had not turned up by 12.30 p.m., a start waa made; 
three Indians, volunteering to proceed with the expedition, we= em- 
barked, two in the Espanza  and one in the Berth. At 4.15 p.m. 
camp was made for the night on left bank. 

April 3.-Light south wind, and fine, cold morning. Left ounp at 
6.30 a.m., and had not gone far when a tiger of the oountry, or jaguar 
(Felis onza), wae seon on the left bank, and several othere were shot 
during the day. No Indians were observed, nor tracee of them. At 
5 p.m. camped for night on right bank, finding i t  very difficult to get 
a suitable plaoe, ae the ooaate are very little out of the water, and h 
wood vnry emroe. 

April 4.-Light north wind, and olondy morning. Left oemp st 

5.30 am. SPW and shot eeveral tigem. About 7.15 a.m. came to a big 
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. rapid (Sdto de 100 Ingleees), end lrter in the day to  a psse with only 
3 feet of water in it, and whioh wcre named Paeo ROCB. 

April 5.-Light mth-west wind, d fine, fresh morning. Left 
a m p  a t  6.30 am. Shot eeveral jeguare, whioh eeem to be plentiful 
hereabouts. Saw Palo maboo t d s y  for b t  time.; oleo two Z n h  
in the dbtanoe, but did not get near enough to them to ooweree. 
a m p &  a t  4.30 p.m. on right bmk. 

April 6.-Light north wind, and fine, clear morning. Left csmp a t  
6.10 a.m. 6aw emoke rieing in different plaoee ahead, but some dishce 
off; probably Indiana setting 6re to the long p a  While stopping 
for breakfaat sew a number of Indiana (Tobas) on apposite bank,. bat 
re they oould not s p k  the national tongue, though four or five came 
into a m p  and reoeived preeente, little or no information .could be 
obtained. About twenty minutes after a start had been msde a emall 
stream of olear water rrea p-d, coming in from the south-met, 
whioh wm taken to be the old ooum of the Bermejo Oentml in 
let. 26' 36' 20" S., long. 60" 14' 45" W. of Qreenwioh. The ehores 
are a little thicker wooded, but still rery low. At 4 pm. csmped far 
night on left bank of river. The river Penoo, being mmply a oontinnrr- 
tion of the upper Bermejo, is mmilar in many reepeota, the water being 
of the same yellowieh-red oolour, and thiokly impregnated with h e  
sand. It ram in a eonth-eaat direotion, more or lees, at  the rate of 4 or 
5 milee an hour, thmugh a somewhat flet mnntry; over a bed of .oft 
movable sand. From Pou, de la Orega ae far aa the Paesto of Senor 
Eugenio Sarmiento, in kt. 23" 47' 20" S., long. 63O 7' 0" W. of Green- 
wioh, this river haa all the breoterietio retwmblanoes of the upper 
Bermejo, a t  one time running in one etrepm between its natural bmks. 
at another spreading oat into numeroue ehallow branohee intemepted 
by dry eandbsnke and studded with large snap.  The ahoras, too, 
have the eame appearanoe, being low and wooded, with habitatione 
here and there, having maize-fielde attached, and domeetio animals do= 
by. Tiderips, with their large waV08, are too often met with, making 
it extremely dangerous for amell bosh Several oanoea and c ~ l a ~  
(flat-bottomed bate)  are nsed for ferrying purpogee, notably thaee a t  
the Pas03 del Milagro and Siderio. The ohannels here, too, hare the 
appearenoe of ehifting during the floode, but of being oonmntrated into 
one when the river is low, when they oould be navigated by emall 
light-drafted eteamere. 

From the pueeto of Seiior E. Sarmiento to Pam Rivedovia, 80 

called after H.E the preeent Minister of Marine, in 1st. 24O 27' 66" S., 
long. 61' 35' 28" W. of Greenwich. This river ohanges materially, 
running now in one channel only, from 100 to 300 y d s  broad, and 
widening itself in short reaohes and eharp bende between low thiokly 
timbered banks. I t  rune a t  a rate of from 33 to 5 milee an hour in a 
eouth-eaet direotion, over a bed of soft sand and mud, eimilar to its 



608 EXPLORATION OF TEE BERYEJO RIVER 

ahor-, whioh are low, and ehowed eigns of having been reoently over- 
flown, the water-mark on the trees being eome 5 feet above the gronnd. 
The depth, being apparently nniform and free from snags and rapids. is 
nuitable for navigation by steamere of moderate nize and draft In 
general the oounh-y ronnd about the river-banke is flat, and denmly 
oovered with a fair-sized gl-owth of valuable timber down to the water's 
edge. Pdo  amto of a eomewhat ntuntd growth ie found. Cliffn are 
unknown in this exteneion until about 12 milea off Paso Ei&via, 
where for a ehort dietance they are found on both aides, being abont 
12 feet high, and covered with detached trees and fine gnum Tbe 
conree of the river eeema to change somewhat, the stream itself cut- 
ting more direct ohanneb through the eoft mil, eapeoially a t  thia 
sewn ,  when the river is apt to ovedow ita bsnb.  Although very 
fertile and healthy, thie distriot ia very soantily populated by white 
people, probably from ita distance from any marketable oentre and 
preeent mode of communication therewith. Several ranohee or habib- 
tione are wen on the banke of the river ; notable amonget them ie that 
of Seiior Tomes Boiz a t  Poerto Belgrano (on the opponite aide of the 
river), and dietant about 3 milee from the old abandoned fort of the 
same nema Here the Mataco Indian haw hie home and happy hunting- 
gmnde,  but seeme to live at  peace with the white eettler, who hrs 
invaded hie domain8 without aompenaating him in any way for hi 1- 
80 i t  ie not to be wondered a t  if animal8 are ocaasiody stolen. 

Belle Ville-lat. 24' 21' 10" S , long. 61' 43' 50" W. of Greenwich- 
ie the place where the laet settlere (familiee) are, their dwellinge being 
on the higher land at  some little distanoe from the river, and right 
amonget the domains of the most powerful cacique (Indian ohief) of 
this district, Somaye. Soon after passing the Pam Rivadavia (which 
had 5 feet in i t  on April 2 over a hard bottom) to the confloenoe of the 
Tenco and Bermejo Central-let. 25' 37' 20" S., long. 60" 14' 50" W. of 
Greenwich-thin river changee ooneiderably as i t  winds ita crooked 
oourse, etill in a more or l e a  eouth-eaeterly direction, through a vary 
flat, marshy dietriot, where timber is scarce and of very poor qualie. 
Ite banks are ecarcely a foot above the water, and covered mostly 
with kind of common pampa graee, and inhabited by the jaguar and 
mosquitoa The bed of the river is uneven, forming many rapida 
(ealtoe) and the Paso Roce (named after the aotnal preeident), where 
i t  croeeee the 26th parallel of latitude. Here on April 3 only 3 feet 
of water wee found over a hard bottom. Probhly, on the other side 
of the island (isla del Carpincho) more water is to  be found. -1 
little forthor down, after pansing between two cliff8 12 feet and the 
lest rapid, Angostura (60 yards broad) ie reaohed-the narrowest part 
of the river-and the coaete begin to be higher with e better clam of 
vegetation, and timber of some value, though eporse, ie eeen. Pdo  
matsoo (Acholocarpus precoz) is found in small quantitiee after passing 



AND ITS AFFLUEXTS, ARGENTINE REPUBLIC. 609 

the 604 parallel of longitude a t  Monte Sindo, eo called as being the first 
timber of any size seen since leaving Paso Bivadavia. Again now the 
river seems to have a more uniform depth, ae the eurfaoe waa not dia- 
turbed nor bottom found at  12 feet. Toba Indians are the undisputed 
owners of this distriot, under their caoique Pedro, and the only time (on 
April 6) they were spoken with seemed to be friendly, asking for tobacco 
and wearing-apparel. This, low marshy district between Paso Riva- 
&via and Paeo B o a  hae the appearancleof being onoe thickly timbered, 
as many dead treee, prinoipally the Sempiternal quebradio colorado. 
are still visible, with their roota some G to 8 feet below the eurfaoe, 
Probsbly when all, or a t  leaat moat, of the water of the upper Ber- 
mejo found its way down the Central Bermejo, this district was a 
large canada, and the Teuoo unknown below Belle Ville, where i t  
wan a mere backwater, receiving eome water from the Bermejo when 
flooded. Then a season has brought a greater amount of water than 
ueual, which hae cut its way through the bluffa, filling up the 
c a k d a  and forming an immenee lake, killing a11 the trees, and 
eventually, year after year, depositing its thickly impregnated water, 
until i t  has silted up to ita present level, some 6 to 8 feet. Then. 
through another nnneually big flood, the barrier a t  the eouth-eastern 
extremity (the oliffe jnet below Pam Roca) was broken through, and 
thus formod the pregent river Teuco. It is a well-known fact that these 
regions, ae well aa the nvere Paragnay and Parane, are periodioally 
visited (about every ten years) by big floods. 

LOWER BERMEJO. 
ApriZ ?.-Light north-eeet wind, and olondy. Left camp at  6 a.m., aU 

day proceeding without anything oconrring worthy of note. The shores 
seem to be higher, and covered with a thioker growth of vegetation. 
A t  3.30 p.m. heavy que l l  from north-eaat with rain, so camped for night 
in a thick forest on right benk of river. 

April 8.-Moderate n o r t h e t  wind, and oloudy. Left camp at  
6.30 a.m. The ooasta here are about 10 feet high in ?laces, and covered 
by thick graae and detaohed foreet. At 9.45 a.m. we paeeed the site of 
the abandoned Fort Wilde. At 1.30 p.m. arrived at  the fimt or outpost 
of oivilization-Fort Regimiento 12 de Coballeria, eituated on the left 
hank of the river, on top of a oliff 15 feet high. At 5 p.m. arrived a t  
Fort Preaidenoia Roca, situated on right bank of river, in a bend, on the 
top of a oliff 15 feet high, where oamp wee formed for the night. 

April 9.-Light nor* wind, and fine clear weather. Left camp a t  
6.30 a.m., arriving at  8.30 8.m. st the Arrayo Acaoia, where a stop was 
made for the day to waeh olothee and the boata in the clear water of this 
arrayo. At 4 p.m. moved about half a mile further on, where camp was 
made for the night. 

April 10.-Morlerate north-east mind, and fine morning. Left camp 
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a t  6.15 a.m., prooeeding until 8 a.m., when the site of the abradoned 
oolony Azara was pursed. At 3.30 camped on left b.nL of river, i t  
having commenced to rain heavily, with thunder and lightning, whiub 
lasted all night. 

April 11.-Light north wind, with-overoast sky and drkling rain. 
Left camp a t  8 a.m., eoon afterrrards p k g  a rapid ( e n p p d  to be 
Salto de Izo). At 11 a.m. arrived a t  the Comiaaria de Formoc~r, where 
a stop was made for breakfast. At 3 p.m. arrived a t  the once proopemum, 
but now deeerted Pueblo del Expedition, where camp wes formed for 
the night, the weather threatening rain. 

A p d  12.-Light north-east wind, and dull cloudy morning, with 
rain up to 7.30 a.m. Left camp a t  8 a.m., half an hour later psased the 
island Na Cumtfi, and at  3.45 p.m. the almoet deserted colony of 
Grandolfi. Stopped for the night at 4.20 p.m. ; a good camping-pund 
waa difficult to find, aa the oocrsta &e low and marshy, in many places 
covered with water from the recent heavy raine. It began to rain coon 
after getting cunped, and continued all night. 

' 

Apn'l 13.-At noon i t  began to clear up, with f m h  m t h  wind. 
Left camp a t  12.30 p.m., pnsaing through a zone of palm treea A t  
2.14 p.m. we pwmd the telegraph wire which conneata Formoea with 
Reeietencia, camping a t  4 p.m. for the night on the edge of the palme. 

April 14.-Moderate north-esst wind, and cloudy. At 6.20 am, t he  
Ledcnna left with chief of expedition on board, to go on ahead re far as 
Corriemtes, leaving other boata to follow on in  a day or two, when mews 
were rested. 

April 15.-Light eaaterly wind, fine and clear. Some of the members 
shot, &he& eta. At 5 p.m. began to cloud over and rain. 

April 16.-Fresh south wind, and oloudy; rained in ehowem all 
night. Left camp a t  6 am.. reachidg mouth of Berrnejo a t  9.30 am., 
and Puerto Bermejo, or Timbo, at  2 p.m., when a m p  was made for the 
night. 

April 17.-Moderate south wind, and clondy. At 5.30 a.m. left camp 
a t  Puerto Bermejo, passing Humaita a t  7.30 a.m., Lae Palmrs a t  9 o.m.,and 
the Boca del Paraguay a t  noon. Arrived a t  the city of Comentas a t  
4 p.m., where the Ledemna had arrived a t  8 a.m. -The Lower Bermejo 
is perhaps better known than the Teuoo, or upper Bermejo, on account 
of its proximity to a grand fluvial highway. The general course of thin 
river ia in a eouth-easterly direction, although very crooked, winding about 
in a most extraordinary manner, and flowing a t  the rate of from 3 to 5 
miles an hour, over an uneven bottom of sand, and in plaow b o a  (a eoft 
andstone). In  some of the reschee snags are very oommon, making 
navigation extremely dangerone. Some twenty yesre ago mveral amdl 
ateamere were sunk by running on them, while attempting to resoh the 
province of Salta, by the river Paraguay, by this waterway. In  thoee 
days the Teuco w a ~  a emall atream of no importance, and the G n t d  
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Bermejo, with its flouriehing colony Bivadavia, was thought to be the 
only practicable highway. But twenty yeam has eeen ohangee, not 
only in  a river. but aleo in shipbuilding ; grest and important strides 
have been made in the conetrnction of ehallow-drafted steamem, so that 
to-day this river, minus some of the numerous enage, and perhaps with 
a little dredging, could be made into a great commeroial highway, and 
through this channel, probably, the riches of Bolivia will in the near 
future find their way to the over-sea markets. The shoree and cliffd rise 
gradually until the locality of Preeidencia Iloca, when the latter are 
some 12 to 18 feet above the water, and continues, more or lese, till 
Pueblo de la Expedicion is passed, when they begin to deacend. Low 
coaeta are found from below the Gandolfi colony to the mouth of the 
river, opposite the Isle Monterita in the Paraguay river. These shores 
are covered in all their extent with detaohed forest, intercepted by'open 
ground, and in the low marshy regions oovered with pampa grass, 
Caiia de Caatilla, and the higher regions with fine graeees. They 
are vary thinly populated. At the last outpost, Fort 12 de Cabal- 
leria, there is a sergeant with air eoldiers ; also a small shop (almacen) 
kept by an enterprbing individual, who trade0 with the Indians, 
exchanging bad liquor, tobacco, and clothee for skins of wild animals, 
beee-wax, feathers, and the like. At Fort h i d e n c i a  Boca a sergeant 
with eight soldiers, with some of their wives, were the only inhabit- 
ants. About 12 nliles lower down is the Bite of the now completely 
abandoned colony Azara, with all ita habitation8 in mine, and ita 
on- valnable machinery about the long graae of this park-land region. 
Further down Colonel Uriburn has a fine cattle-ranch (Eatancia). This, 
and the other, a t  the once flouriehing, but now almost deserted camp- 
town of Pneblo de la Expedicion, with its ringle remaining house, are 
about the only places left of any not.. Cultivation of any kind seems 
not to be practiced at  preaent, although anything of a semi-tropical 
aharacter will grow-sugar-cane, castor-oil plant, t o b ,  and the like 
all grow well, beeides maize and vegetables. In several place8 piles of 
cut  timber, palme, and charcoal were men on the bank in an abandoned 
condition, having lain there some time, and half grown over by 
vegetation. All this goes to ehow the richnees of this region, end how 
&ly it could be populated and formed into a thriving district if only 
regular traffic wae eatabliehed, by which means a market could be 
reaohed at  moderate cost. Toba Indians inhabit thie region, but were 
not seen, keeping out of eight probably from their fear of the white 
people. 



NOTES ON THE COUNTRY BETWEEN LAKE CHIUTA AND THE 
RIVER LULI, CENTBAL AFRICA.. 

By Captain F. B. PEARCE. 

TIIF. Anglo-Portuguese military expedition (1899) againet the alave- 
raiding chief Kwamba enabled me to traverse the hitherto blank piece of 
country between Lake Chiuta and the Luli river. I have, a t  the end of 
this article, noted the methods by whioh the accompanying map wae 
compiled ; so, leaving this part of the subject, I will note the charooter 
and feature8 of the country through which I paseed, oommenoing a t  
iUadziabango, situated a t  the north-eastern oorner of Lake Chilwa. 

Madziabungo is not the name of a village, but of freeh-water holes, 
These shallow wells are situated on the wooded ridge which separates 
the respective levele of Lakes Chiuta and Chilwa. Thie ridge ie about 
30 feet above the flat level plain, which may be taken to r e p r e n t  Lake 
Chilwa ; I say represent, for during the dry season (Apl il-lhember) no 
eigne of open water can be seen when looking south--only a dead level 
grase plain to the very horizon. The water, after deepening the 
eristing holes, wae good, and indeed all similar water-holee a n  be msde 
to yield a fair supply of water by a little judicioue digging and deepening, 
A good view of Chikals mountain, and beyond that Zomba mountain, 
can be obtained from Madziabango, while to the east the Luaai hills can 
be e n .  The usual game, oonsisting of hartebeest, med-buck, pig, 'ad 
kwapi, can be found round Wziabango. I 
' 

Leaving Madziabango, the path, which ie level all the way, runs due 
- eaet for a mile, when the No. 9 boundary pillar is arrived at. This post 

hae been erected by the Anglo-Portuguese Provisional Boundary 1 

Delineation Expedition, and has been taking by them to mark the north- ~ 
eastern corner of Lake Chilwa-lat. 14O 57' 40". The path then trends 
north-east and north, and runs through tbe usual soenery of small foreet 
trees, with occasional open gram plaine. One mile beyond the boundary 
pillar water-holes are arrived at. At 7 milee from Madziabango the 
Pamtundu water-hole8 are reached, and from an anthill close to the wells 
the  first view of the southern open plain of Lake Chink can be seen- 
This plain resembles the northern plain of Lake Chilwa I t  is quits 
flat and covered with ehort grass, and extends in an unbroken level ar, 
far se the eye can see. On thin plain buffalo, gnu, hartebeest, and 
varioue smaller antelopes are to be found. 

From the Pamtundu water-holes northwards the open plain ie kept 
in view on the left until Tombowe hill is recrohed. Here there are 
villages with large mopeira (millet) and cawava fields. Tombowe hill 
b about 100 feet in- height, and from it8 summit an e x d e n t  view of the 
eunoundiog country can be obtained. To the north the eye extends 

Map, p. GBO. 
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acrcen wooded undulating land, rising a t  intervale into emall rounded 
hilloob. Lipembegwe mountain can be eeen, and beyond tb t  again the 
top of a large mountain, whioh mnet be situated near the Lujenda river. 
To the west the ground dopee gradually down to Lake Chinta, and open 
water is men opposite Mundi hill. The Winde hilln rise about 6 milee 
from the Ue'e west shore, and beyond thoee hilb Unango peek is 
remarkable as a fine bold eummit. 

Owing to  war^ and rumonn, of were, the country to the eeet of Lake 
Chiuta ie not now thickly populated, and most of the v i h p  have 
been moved into British territory on the western shoree, where there are 
now many villagee. The portion of Lake Chiuta not oovered with reeds 
is a pletwant pieoe of water, with cleen level banks ; it ie shellow, the 
s v q  depth appearing to be from 3 to 9 feet. The &ores are oovered 
with various freah-water moilneca, whiht ite -tern are inhabited by 

hippopotami. Since a ohannel has been cut through the thick reede 
between Chiuta and Amaramba, I hear that moaodilee are finding their 
way into Chink In Amaramb and the Lujenda outlet them reptiles 
are exceedingly numerous. One ourioue feature of the lake, whioh 
doubtlew haa been mentioned before, is the piles in the water, whioh 
still remain to mark the exihnoe of lake dwellings. They are oluatered 
towards the east eide, and are generally situated about 50 to 200 yards 
from the ahore. The water is now about 6 to 8 feet deep aronud them. 
Them water-dwellinge were, of wnrse, a means of aafety against raids 
and warfare, and beeidee b i n g  need as temporary dwellinge, the year's 
food supplies were placed in this African Venice for aafety. I think we 
can deduoe from them piles that the rice and fall in the lake ie very 
slight, for during the dry seaeon ( A u p t )  the forked tops of the p i h  
on which the floors had reeted were only generally about a foot from the 
water-eurface. The large extent of reeds whioh separates Chiuta .from 
Amaremba wae this year (1899) travereed by a canal, out at  the inntanqe 

Na V1.- JUNE, 1900.1 2 s 
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of Mr. Alfred Sharpe, so thcrt pseeye by water o m  now be had betwean 
the two lakee. 

To return to Tombowe hill. Towade the aouth and eouth-weet 00 

a clear day Zomba and Chikda monntaine can be dietinotly seen, and 
Chilws island. Between Tombowe and Chikala stretches the greet. 
Chiuta plain already mentioned, ita monotony only broken by N a k i  hill 
on the oppoeite nhore, but so low ie t h b  &ore that the level appesn, to 
extend slmoet indefinitely. To the south the Luaei hills arevisible, and 
towards the eaet verg typioel country ie seen--&nee foreet land of emdl 
trees, broken here and there by the yellow gram of the open " d a m h "  
(plains). The ground appeam level to the horizon. but in reality it 
co& of enormous but gradual undulations, the ridgee and furr~m of 
whioh mn north and south. Nearly due eaet on a clear day can be seen 
the mountain called Mtungwe, of which I shall have to epeek more in 
detail later on. The water in the holee to the north of Tombowe hill, 
where my permanent barn camp was pitohed, waa very good and fairly 
plentiful; I bear i t  never driee up. Tombowe camp is inlat  14O 47' 35"; 
height, 1707 feet. 

The objeotive of the expedition wee Kwamba's village, on the d m  
slopee of the Namwero hille. Guidee towards Mtungwe mountain were 
d i f f i d t  to prooure, es every villager had fled on the appmooh of " war," 
and beeidea, the 40 or 50 miles of badly watered and uninhabited foreet 
which separates Chiuta country from the Luli country, constitutes the 
latter a speoiee of terra incognitu to the nativee living near Lakes Chinta 1 
and Amaramba. The most direot way, I believe now, would have been I 

along the road to Mtumbi hille, and thenoe to the main Kwamb- I 

Mkanyela path, which follows the Mtamkulu river. Our guidee, how- 1 

ever, led ne towardm the Mkloma hilloahe, whioh lie due north of 1 

Tombowe, and then cut off to the east towards Mtungwe. 
At fimt the path leede through open oountry scattered with stunted 

forest clump. After leaving Mkloma hills, however, and with our bocks ' 
to the lake, the country changes somewhat, and the open pLeine (dambos). I 

which fonn such e marked feature of the mantry round the lakee, beoome 
smaller and smaller and fewer in number until they may almost be riaid , 
not to exiet. The whole country is thickly covered with trees The 
w e 8  vary from 18 inohee to 3 feet in diameter, and, exoept on the h k s  
of streams, larger specimens are rarely met with. The higheet vuis 
from 10 to about 36 feet. There is little or no undergrowth exoept near 
the bed of stream. In this part of Afrioe this is known M foreet, and 
theoretically the nomenclature ie donbtleee correct, but wch forest mmt 
not be oonfueed with such foresta aa are met, for instaaoe, on the 
West Coast. Them latter foreata consist of mawee of gigantic trem for 
the moet part growing out of tangled meeeea of creepere and dense 
thioket-growth. The foresta in this part of Africa, although equal in 
tbe extent of ground wvered, mnsiet of quite small treea with little 
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undergrowth. Every few milee open plain0 are met with. Them 
plsine may be 200 yards in breadth, or may extend to M muoh as 2 or :+ 
milee ; on thew plsina game is generally found. 

After leaving Mkloma hills, the next rise ia the north hill of Nangu- 
lnh tuoh i  Theee three hills form or stend on the waterahed between 
Lake Chinta and the Luli river, but thie watershed in very indefinitely 
defined. After leaving Nangulnkntnohi hill the road rune through the 
n d  fareet of small treee, with an m i o n a l  bamboo brake. At 5& 
milee from fiangulukutuohi the path peroeptibly tends downwarde, and 
after o fairly long but gradual desoent the Matawepa river ia maohed. 
After leaving Nangnlukntuohi hill betee fly was observed for the first 
time, and them fliee were notioed all the way from this point to the 
Mtamkulu river. They were most numerow in the vioinity of water, 
and I should judge thie piece of country, during the rainy eeaeon, to 
be very bad with them. The Matawapa stream, like so many others, 
does not flow during the whole year, but, t h a n b  to the overhanging 
trees on ita bankm, there are several large pooh of indifferent water in the 
bed dl through the ~ ' J T  m n .  The stream is about 30 feet broad, and 
the benhs are 8 to 12 feet in height. Buffalo and elephant spoor are 
nume- in the vioinity. The path, after leaving the Matawapa, 
continnee through similar foweted country ee before deaoribd. 

The Nohere river (dry) is m h e d  after miles, and then the path 
tende south-eeat, and even at  times muth. As the Mtamkulu river is 
approeohed, the foreet thins and open graa3 patobes beoome more fre- 
quent and larger. The Mtamkulu river  in, a t  the point of oroeaing, 60 
yarde in breadth, with an uneven m k y  bed, which makea the oroseing 
in the rainy eeaeon a very dangerous and diflioult mattar. In A n p t  
the water WM not flowing, but there waa ample water in very large deep 
pools; the water was not clear nor very good. The banks vary in 
height, but were only a few feet high a t  the place of oroesing. Croseing 
wee effeoted over the rooky (limestone) edge of a fall " between two 
large water-pools, the one towerde the emt being about 10 feet lower 
than the one on onr right. The path peeeee through a eoattered village 
(the first s i p  of habitation sinoe leaving Tombowe hill) immediately 
after quitting the Mtamkuln, and proceeds towards the oentre of the 
Mamwero hille. The hills, as will be neen on referenoe to the map, are 
10 milea in length, and they attain a height of about 800 feet above the 
surrounding terrain. They are oovered with small trees and bamboo 
thickets, while the summite are generally bare rook. 

Four milas afttu leaving the Mtamkuln river the path bifnrcatw, 
that going to the right leads direot to Kwambs's villagee, and that tend- 
ing north+& or to the left peeees between the northern dopee and 
Ytungwe mountain, and eventually 1 4 s  to the -me l o d t y  as the path 
on the right. For various reaeons we took the north-eaat or left path, 
and thie led ua through 8 few small villagea with the nwal fields of 

2 8 2  
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cwmva and mopeira During thin time we had the great, mountain a€ 
Mtungwe straight ahead. A oertain amount of a ordure grows on the 
lower dopes, but the extreme precipitoasnees of ite aides preventa growth 
to any height. There are two dietinot featares in thia fine mass of mob. 
They are (1) the oone eummit on the eastern acarp, and (2) the round 
hump, or b l a ,  wbioh tops the weetern preoipioea The oone in the 
higher of the two, but both are wonderful epeoimens of great rook 
maeeea Both oone and bluff are absolutely devoid of vegetation, 
and, indeed, for 2000 feet below their summit there oan aoamely be 
a i d  to be a ~ i g n  of it. The Mtamkulu river flowe oloee along the 

VIEW OF MTUNQWE MOUIPTAIN. 

(SW&~JTOWI near Us Iatawapo river.) 

rrouthern faoe, and all around the neighboarhood of the river is thiokly 
fomted. 

Several miles away from Mtangwe, we notioed what at h t  every 
one took to be water flowing from the eonth-weetern faoe of the 
preoipioe. What we ssw were two very long brilliantly white a t r i p  
on the mountain faoe. The etripee, or etreab, were perhape fifty yards 
apart and parallel, and I may not be far wrong if I judge the width of 
eaoh ta have been 20 to 30 feet. They appear to start suddenly from 
about 1000 feet above the foot of the mountain, and to deeoend per- 
pendioularly until loet in the tree8 beneath. Even through glaesee i t  
was at firet diffioalt to believe theee enormom whito etripes were not 
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water, ee they were eo perallel throughout their ooulree to esoh other, 
and a p p d  to fall ao true. On appmhing  them oloeer, however, I 
think we all beoame mnvinoed that theee etripes were not water, but 
w m  evidently parallel mama of intensely white quartz (1) or lime- 
atone (?). (I fear my geological knowledge will not admit of my beiig 
more definite than thie aa to the formation.) 

The path, aa I have already mentioned, paeaee between the Namwero 
hills on the eouth and Mtungwe on the north. The dietanoe between 
the two ie generally about 3 to 4 milea, and the length of the paaa thus 
formed ie about 4 milea. Halfway through the pam the aouth-eaat 
preoipioes oome into view. Thie ie by far the grandest aide of the moun- 
tain, and, indeed, I have never seen anything to equal the enormous 
faoe of emooth, bare perpendioulak rock which forms the aide. To the 
very m m i t  there ia not even an appearanoe of growth, and the sheer 
wall must be, I judged, over 3000 feet in height. The berenean and 

VALLXY O r  TKW LULI rBOY XWAYBA'B, tOOhINO BOBTE-EABT. 

emoothneee of thin muth-eaat faae is evidently due to the fsot that 
from thia direotion the eouth-eaet monsoon blown, and the wind and 
rain hae, to all intenta, planed emooth the great fsce of the mountain. 

The imprewion of the Luli valley, when firet aeen, is that of a greet 
fom+mvered plain, shut in on the muth by rangee of hills, but open 
to the east and north. The bold peak of Maripa, however, br& the 
oontinnity of the horizon towarde the n o r t h .  No viUagea nor mgna 
of human habitation are met with in or around Htungwe; it ie not 
until KwamWe village ia reaohed that any signs of life are seen. 
The villagee in thie part of Africa (exoept those of the Angoni) ere 
eorrttered and indefinite oollectione of huts, and Kwamba'e ia no exoep- 
tion to the rule. The village, or, to be exed, the seriee of villagee, 
extend for many milee along the dopes of the Namwero hills. Exten- 
aive fialds of mopeira, oaeeeva, t o h ,  and a little eugar-ame muround 
the villagee. Kwamba'a h o w  are eituated at the northern end of theee 
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aeries of villages, and the immediate valley in whioh his bnildiqa are 
plaoed is almoet entirely ehnt in by the Namwero hills on the north 
and west, and by small detached hills in the other dimtione. Some of 
the honees are cir&, but them more generally appauea to be d 
aa granarim The nativm atore their grain in a neat and alean manna. 
The grain wae stacked on a r e i d  platform 4 feet in height. Tbe 
interior of the granary, including the floor, is plretered with dark blue 
olay, and the whole ia kept moet earnpulonaly ewept and oleened. The 
dwelling-houeee an, generally reotangnlar, surrounded by v e ~ d a h a  
The interior of thew houeee is somewhat ourions ; i t  ie divided off by 
two partition walls, whioh are 3 to 4 feet in height, and do not, them 
fore, extend to the ceiling or roof. One partition wall is built right 
eorose the houee, with the exoeption of jut room enough to squeece 

The prrtltton walls are 3 to 4 feet In bdght and 1 foot Wok. 
The platform am 6 to 8 Inchls hlgh. 
The earthen of the Inttrlor la on BUM level u outalde grooad. Thc -, b o n r ~ ,  h 12 

l ~ e h a  above tblr laveJ. 
The dwra M ot houd and u e  mmovable. 
TIM owed 01 th - I ~ W  ~ U ~ I U O ~ I  W ~ I  h quite .ppannt, IU or fm to exdodc the 

through at one end. The reeult of the pertition wall in that the home 
ia divided into two reoeeeee or roome. In e l ~ h  reoeae ia a amall pht- 
form about 6 to 8 inohea high, whioh ia evidently need rre a b d d d  
and neat. The tope of the partition w d e  eerve as tsblee. Over the 
door is a hole juat under the eaves ; thie ie for ventilation and for allow- 
ing the emoke of the fire to escape. The roof, of conrae, ia thatohed. 
and the verandah ie raieed about a foot above the natural level of the 
mil. There were no eigna of goate or oattle, but eeoh h o w  bad ib  
fowl-home, which wae generally formed out of r trunk of a tree 
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hollowed oat and laid on a pile of mob and etonee. One end waa 
cloned, and the log in kept from rolling away by rooks being piled 
upon it. 

A good view of the Luli valley is obtained from the emall hill exaotly 
oppoeite Kwamba's honeee. The renge of hille to the east and south- 
eeet ie higher than the Namwero Idla, and there ore aome rather fine 
0 1 s  oppoeite Kwambe'e. Our guide d e d  this range the Makua hills, 
but thie probably ie the general name for all the oountry from 
Kwambs's to the cpoeet. The Makua hille (for want of a better name) 

. rice from 1000 to 1200 feet. The north-east and muth-west limib of 
this range are accurately laid down on the map. The rangee lying 
beyond the Makua hills to the east are eimilar in appearanm, and I 
judge them to attain a eimiler dtitude (1000 feet). Ae far aa the eye 
oan eee, the whole oountry ie thickly foreeted, and there are no eigne 
of olearings whioh might indioate fields or sitea of villages There 
are no villagee between Kwembe'e and the Luli river, but I notioed 
several fires on the dopee of the Makua hills, whioh would appear to 
indiaate human habitation. I wae informed that there were no 
villrrgee in the neighbourhood of mount Maripe. The water-enpply 
a t  Kwamba's waa obtained from water-holee and a very emall eh.eam of 
water which h u e d  from a rook cloee to Kwamba's house. 

It waa with regret that I found my dutiee prevented me fro111 stay- 
ing any length of time in the oountry and exploring thoroughly the 
surroundings. Our return route pesaed over the Namwero hills to the 
m t h .  Exoept in two parte, the gradient waa fairly easy, and, aa already 
mentioned, the path from Kwamba'e ante into the path we had traversed 
a few milee to the e ~ t  of the Mtamhlu river, and thue we regained 
the route by whioh we had approaohed the Namwero hille. The expe- 
dition returned to Lake Chinta by the aame path as that it had oome by. 

N m  oa TEE MAP.-Thia hae been made by means of prismatic comptam 
obeemtions and by observatione for latitude, the whole forming a nyetem of 
trhguhtion. No attempt wat~ made to obtain o b s e m t i o ~  of longitude, the 
longitude on the map being baaed upon the position of Madahbango shown by 
O'Neill in hie ' Preliminary Map of a Journey to Lake Kilwa' For the obnerva- 
$ions north of tbe open water of Lake Chiuta, f am indebted t9 Mr. A. Sharp's 
kindneaa His observations were made during the early part of 1899, and the 
latitude of varioun points on Lake Amaramba fixed and many bearin@ by prismatic 
compess taken. The heights noted were obtained by average readings of two 
a boiling-point " thermometers. The height of Mtungwe mount hm not been 
calculated, but my eetimate of 0000 feet will not, I feel sure, be far wrong, .e in a 
great m a y  features thin mountain wae similar to the Mlanje mountain in the 
Protectorate temkq. No b e  wae actually measured, but the scale wee obtained 
by reducing the difference of lstitude between two place8 to statute miles, and as the 
various details shown on the map mere obtained by triangulation, the reepective 
distances am, of course, proportional to the distances between parallels of two pinb 
fixed by latitude. There ie thua a diirence of latitude of 10" (nearly) between 
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Uziahngo and Tombowe water-holes. Between the padele @g thnmgh 
them two points there in a dierence, therefore, of 11-61 statute milea On the =me 
r d a  of latitude Mr. Sbarpe's observations on Amaramha have been kid 05. The 
differenoe between p a d &  of Tombowe water-holee and the point which mmrked 
onr camp on the Matawpa river bee a h  been used as a check, and, ae wi l l  be PUSL, 

haa worked out accurately. The poeition of intermediate points other than point. 
of triangnlotion h~ been fixed by "time and marching " observations, and an the 
routem were t m v d  generally mom than once, I am of opinion that very fib 
9coumoy hao been attained ae regard8 these minor places. It ia a good oountry f a  
triangulation purposeq and had I had an opportunity for more extensive ohat iona ,  
the extent of ground which could have been mapped would have been very much 
increased. 

A JOURNEY THROUGH SOUTH-WEST SECHUAN. 
By E D W D  AMUNDSEN. 

1 ~TARTED on &member 13,1898, from Ta-ohien-lu, my aim being to cmee 
the unknown part of Chrrleg and Yili. Theee two districts, though 
within the juriediotion of the provinoe of Seohuan, are by the Tibetanu 
called mkingdoms,n and eaoh has ita ruler or Tibetan king. The 
Chineae offioiale a t  Ta-ohien-lu tried to dissuade me from attempting the 
journey by repreeenting the danger8 of the road, and the oharacter of 
the people; but, Gnding I t ~ e e  determined to go, they eventually 
oared peseporta for me in both Chiieaa and Tibetan, and f&ed an 
eeoort of two men, one of eaoh nationality, to proted and help me on 
the way. Two eervante, one a Lhasa man-Pin Chung-kindly lent 
me by Mr. C. H. Polhill-Turner, oolnpleted the party. 

Our fmt eleven days' mamh lay through the oountry of the " King " 
of Chalag, who reaidee a t  Ta-ohien-lu. The muoh-eoettered population 
of this db&t speak the offioial language of Kham to a certain extent, 
but in the family cirole the dialeot of the respective valley8 ie need, 
and eaoh valley seemed to have ita own dialeot. Of the people and 
cudoms I need not speak mnoh, my main intention being to give a few 
notes of the geographioal feature8 of the oountry travereed, but I may 
mention the faot that everywhere I reoeived the greateat kindnem from 
the simple hospitable people. 

The " king" having sent word through hie offiaide to the pecple 
along the road, my ooming wse everywhere expeoted, and u n p l w t -  
nee8 wse avoided. The oountry ie a euooeaaion of mountain rengea 
We croeeed no leee than thirteen paesee from Ta-ohien-In to Be-n-rong. 
Luxuriant pine forests abound everywhere except on the creet of the 
pa-, where emall shrubs only were to be seen. The foreeta in& 
in grandeur se we went farther m t h ,  till in the valley before resahing 
Ba-n-rong I imagined myself among the mountaim of Norway. The 
land, when not used for pastoral pnrposee, ia given up to the oaltivation 
of berley, wheat, Indian oorn, and buokwheat. After olimbing the laet 
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pam, Ko-ae-la, an almost perpendicular deecent brought ne to the village 
of Ba-u-rong, a plaoe with about eighty familk, Chineee and Tibetans, a 
ooep epot on the left bank of the Nakchn river. The valley k warm and 
fertile, yielding three oleps a yeor. Here we remained over U t m e e ,  
waiting for the people of Mili, the next '& kingdom? to oome and receive 
their obarge. The two rnnnera from Ta-ahien-lu, having eecorted me 
thne to the boundary river between ChAkg end wili, were now a t  
liberty to return, having only to me ue aaroee the river and on to 
Milian mil. 

A meesenger had been sent on to the Eli chief with an order for 
oola " (i.6. baggage a n i d )  and e m r t  to the palaae of the Mili 

king. The manner of eending enoh an order is unique. My whip 
waa tied on to a pieoe of wood, to which some feathem were also 
atteohed ; thie was aealed with the chiefe eeel, and oonriera ran with 
all deepatoh carrying thie queer offioial dooument to ita deetination. 
The Yili ohief happened to be away from home, so the meeeenger had 
to go Q a more dktant point, Meanwhile the Mili people, in  fear and 
trembling, received me, and, on the eemrity of a Tibetan runner, gave 
me oola " for the further journey. 

On Monday, December 26, we were eacorted by about thirty people 
to the bank of the Nak-ohu, and ferried over on a raft made of two 
pieoee of timber, with e plank in the middle to stend upon. The koreee 
had to m i m  auroes. During the high water in snmmer the raft cannot 
be need, and recourse ia had to a bamboo rope etretohed from bank to 
bank-a rather riaky businem, I imagine, aa the river is probably 
60 yards broad, and the rope bridge very high. We found the heat on 
the river-benk oppreaeive aa oompared with the atmosphere of the 
mountsine we had been mowing. Having oroased the Nak-ohn in aafety, 
we olimbed to the first village, about 1000 feet above the river. 
The road on this side of the river ia nothing but a poor footpath along 
cliffe and eteep mountain ranges. A day's journey will often take the 
traveller no farther than he oen cal l  b d  to hie laet night'e reating- 
place, travereing the deep valley between having ocoupied all h k  time 
from daybreak. 

The lKiliane are poor, and have the appearance of en oppressed 
people. Their houaem are emall and dirty, with eimply no furniture in 
them, aave a etool or two to put the food on while eating, though in 
some of the better onee they are able to offer the traveller a onehion or 
piem of skin to epread on the floor for a seat. The one room, whioh 
has neither windowe nor ohimney, eervee for bedroom, dining-room, 
parlour, p e a t  hall, and kitohen. The family and gueete, beaides, perhape, 
a goat or two and a pig, all find amommodetion in thie one room. 

However, I did not hear much oomplaining on the part of the people ; 
even the poorest with only Nature's aovering on seemed to be oontent, 
and ate their buckwheat cakes with gratitude to the lama-deity for 
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life and eofety. Them cakes ue a staple diet among the Tibet- here, 
being easily made with juet water and buokwheat, and oookd on a 

fragment of eome d M e d  iron pot. I found them to be superior .s 
an artiale of diet, and a welcome ohange from " taambo" (barley meal). 
The Miliens oling to Tibetan onetome and fashions es far aa they ate 
able. They dreee in orthodox Tibetan fashion when poeeible - the 
1am.e. of course, alwaya do so-but many of the people oover t h e d m  
with whatever they oan get, adding, whenever they go out on a journey, 
the large heavy cloak of the Loloe, whioh in both 010th- and tent in 
emergenoy. The people are pesoeable and law-abiding, and always 
epecrk highly of their lame-king, or, os they sometimes a l l  him, "the 
inoarnate lama," who owne allegianoe to the Mai-lama a t  Lhasa, to 
whom he muet pay an offioial vieit before being woognieed ae the 
" king " of Mili Tribute ie also paid to China every twelfth year. Iu 
religion they adhere to the '' Yellow Seot," or reformed o h 4  of Tibet. 

To the Nak-ohu I followed the road trovereed by M. C. E. Banin two 
yesm ago, but from t h ~ t  point to Mili Gen-ohen (the principal plaoe in 
Mili), eo far .e I am aware, no foreigner had ever travelled the med I 
took. On Deoember 30 we regohed the Gp-yul-ohu, or river of China," 
au the Tibetans d l  it. I t  flows, I wes told, down h ~ n  Litang, and is 
not more than half the size of the Nak-ohu, and b very shallow in parfi. 
Before reaohing the Gya-ynl-ahu we paneed along the Kangda d e y ,  
t h g h  whioh falle the Kang4s-ohu, emptying iteelf into the river jnst 
mentioned. Thie valley baa mode Mili famoue for ite gold, which is 
found in the river-bed. In paet yeere thin had proved a great atbotion 
to the Chinese, who oame es goldseekere, but i t  proved eleo their ruin. 
The Miliens combined and killed off the immigrant Chineee by d i n g  
~ k e  and treee upon them from the mountein-eidee, and thne rid them- 
~lvt?a of their undesirable neighbourn. Now none but Miliune d for 
gold. 

From the village of Kang-da, a thriving p h  fwr women were sent 
to oarry my things and 88cort me to the next pleoe, and they did it sing- 
ing es they went. One srrng the solo part, and the rest took up the 
chorna, while now and again one of the more pious broke the melody by 
tuning  to prayer, a combination that greatly helped one to forget the 
rough and diffioult road. On thie stage darkneee overtook ne when we 
reeohed the place where the road bends to the south, following down the 
Gya-yul-ohn, whioh we heard rather than eaw on our right. The worn- 
mrried pine torohee to ehow the way through the foreet, and we rewhed 
8 solitary roadside h o w  about 9 p.m. The woman of the h o w  made 
great objeotione to ue etaying, but, ae she knew the women amere ,  ohe at 
length consented to our doing eo. Onoe inside the honee her feminine 
ouriosity overcame a11 other feelinge, and she oame holding up the toroh 
close to my face to inepect the new arrival. SO a~tonished wes she that 
she smote upon her breast, saying, Holy Trinity I " ae much cu, to my, 
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" What kind of creature have I admitted to my houee?" Her fern were 
soon scattered, however, when I spoke to her in her own language, and 
oommenoed to make myeelf a t  home in her specious kitchen, which 
beoame bath, dining, and bedroom to ne for the night. 

Peaeing the village of Tinke after eome diffionlt travelling along 
oliis and rocke, we reached Waabin. nioely built on the m t h e r n  slope 
of a beautiful mountain. This monastery, whioh haa two hundred 
lamas in reeidence, servee in turn with two othera ae the reeiderice of 
the Mili king. 

I had got thus far by offioial help, but now my fears were a r o d  
for' the future. " How will hie Majeety look upon me ? Will he help me 
further along. or will he blame me for naing a oola' withoat hie per- 
mhion, and send me baak again ?" were questione with whioh I p d e d  
myeelf at  this time ; but I did w I was adviaed to do by a Lhese man- 
put on a big air suoh as beoomee an official, and determined to push 
matters through. My Tibetan follower always tried to keep me up to 
the mark, and demanded reepeot for hie maeter where he thought need- 
fd At our firat request the Waahin people showed us a poor dirty 
place near the monaetery, in whioh we refuaed to stay. The lmna in 
charge+ however, oame and begged na to put up with i t  till the arrival 
of the king," who wae expected in a few days. The woman of the ho-. 
who wae a eweeper in the monastery, was of a different mind, however, 
eo ahe locked the door in our facee and went off. As the lama hsd gone 
baak to the monastery, I sent Pin Chung with another Tibeten to ehow 
my peaaport, and tell the lama who I wae ; but he wae told to olear out, 
and was misted thereto by a couple of men standing by. This Yin 
Chung felt to be too great an indiguity, so, gathering himaelf together 
ae well w he oould, "Do you not even wish to see the papers from the 
Emperor? " he oried, and eo left them. Things looked rather dark just 
at thin junoture, and I epent eome time in uneasiness, praying that help 
might be given. Soon, to my relief, some lames came down and ordered 
the houee to be swept, and begged me to be good enough to etay in it 
for a few days ; alao gave me Bome eatables, and apologized for the inadla 
offered to my attendant, and so our feelings were mollified. P in  Chung 
thought his reference to the Emperor's papers effeoted the ohange. Our 
pepen, were copied, and mnoh information elioited by questione a d  
written out, and provkone promised for ourselvee and horeea 

After two or three dap'  waiting, the arrival of the "king" w u  
announoed by d u t e e  from their p e ,  and muoh exoitement among the 
people. He wae aamied in sedan chair, as an offioial in China would 
be, the only person in Eli who may be thus oarried. He .c- 
oompanied by a large retinue of l a m ~  and offioiale. Soon after the 
" king'e " arrival, Pin Chung wee called up with the papers, but in a 
little while he returned, shouting when he came within- Wi diat.noe, 
" The very beet thing poseible--we ahall get all we need for going on;" 
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for whiah we thanked Ood. Again the lame came, oalling Pi Chnng 
with papera ; but he quiolrly oame down again, eeying that the "king " 
wi&ed to eee ua all, eo we got Bome preeenta ready and eet out for the 
monastery. 

In the big gateway leading to the " king'e" reaidenoe we were met 
by the k u b b  (or prime minister), who took ne upetaire and aeated ue 
till the paaaporte were again examined, presents exohanged, and so on. 
We failed to eee the king," however, for eome reawn not stated ; but 
he  gave ne numeroue preeenta, snoh as eheep, rice, tea, butter, dt, and 
whatever we needed in the way of food, promised ne all we needed to 
continue our journey, only asking that we should atop at  the moneeteriea 
on the way, and not with the lay people. Indeed we received muoh 
kindnew at  their hands. Next morning we got on the way for 
Cm-ohen-the metropolie of the 'lldili dietriot-following etill down by 
the Giti-yulchn, road good and almost level, through a fine valley whioh 
I oalled Edward'e dale, a warm ooey p h  with good o o m p h g - v d e .  
I epent a night here in the open waiting for " ooh" The esoort eent 
by the "king" aoted as oook, and we had a royal feest from the 
"kig'e " bounty. The 88001% wae a famoue oook, and told ee that he 
served the "king" for his food only, the service being oompulsory, 
reckoning as the family tax. 

The second day on thie rond we were joined by all the emall lamas 
and offioiele returning to Mili Cfen-ohen, after eaoorting the king " to 
Waohin. The kuteab and ohm-tso, prinoipal officials, were moat polite 
to ue. The seoond night out we etayed a t  A-eha-ten, and entered Mili 
Q d e n  next day before dinner. Thie plaoe, though so famone in the 
kingdom of Mili, in really a big monastery built on the southern dope of 
a mountain range, with a h e  foreat of oak and pine in it, with an 
equable olimate and not exoeeeively odd. It in the prinoipal reeidenoe 
of the " king; " he livea here a year or two, then goen to Waohin for a 
time, and thence on to Kang-n, and again retume to the Gen-ohen. A 
nioe bungalow was furni~bed us outaide the moneetery, where we h y e d  
a oouple of days and proved the truth of the '' king'e " promiee to eupply 
our needs. The offiou vieited me, wanted to see my things, some of 
whioh I had perforoe to give them. Altogether we had a most pleaeant 
time. and carried away good impreeeiom of the kingdom of Mili. 

From this point we o r 4  +to Northern Yunnan by a route of eome 
ooneiderable length, and were then on ground whioh ham been both 
travelled and deeoribed by othere. 
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BJ HUGH ROBERT BULL, D.&., LL9. 

Ar.mouo~ Prof. Wagner'e ' bhrbuoh der hographie ' appears with a 
etatement that i t  ie the eixth edition of QutheWagner'e text-book, i t  is 
r a l l y  a new work. and one of the tint importance. The introdnctory 
volume, dealing with general geography, now before mu, ie marked by only 
one defeot, probably the reenlt of the method of pnblioation, the volume 
having been brought out in four prta epreed over the mx years 1894- 
1899. One result of t h b  ie a somewhat formidable liet of errata for the 
earlier aeotiona. The bibliographiee in several inetanoee stop ahart of 
the period of pnblioation of important books now available for etndenb 
whioh have for yeam supreeded tho88 recommended aa the beet. This 
is particularly true with regard to chapter I. of the Introduotio~, which 
deels with literature bearing on geographid ecienoe as a whole. The 
remainder of the introduction ie devoted to a brief but admirably conciee 
aooount of the history of geographioal theory, and to a study of the 
soope and mb-divieiona of geography. 

The hietorical ohapter is of peonliar interest, for i t  deals with an .spect 
of the eubjeot that hrre l m n  very much negleoted. We are familiar with 
hietoriee of geogrephical exploration in whioh the mocamive steps of the 
opening up of the world to knowledge are deecribed in great detail, but 
here we have a history of the development of geographioal ideas, the 
w 4 v e  stages of the opening of the human mind to a oormot appreoia- 
tion of the Earth aa an objeot of study. We observe with more regret 
than eurprise the small part which the Englieh langnage haa played as 
a vehicle for the program of geographical knowledge. No one would 
wish to deny the claime of German, French, and Dutoh writere to the 
leading place in the modern restoration of geography, but we are inalined 
to believe that Englieh minde have not been eo exoluaively engaged 
during the last three centuries in oollecting the faots of travel, and so 
oblivious to the importanoe of general idem aa ie usually mppoeed. 

Only thirty pagee am oooupied with the i n t m d n o w  matter, the 
value of whioh ie far greater than the spaoe it ocaupiee would lead one 
to expeot. 

Qeneral geography ie treated in four books, methdioally subdivided 
into ohaptera, eeotione, and paragraphe. Prof. Wagner's work is the 
latent expwaeion of the most eocomplished etudent of g e o p p h i d  litem- 
ture, and hie syetem of c l d c a t i o n  may be viewed aa representing the 
science of geography ae i t  exieta today; a resultant of the original 

' Lehrbuch der Qeographie, von Hermanu Wagner! Beohrte g ~ z l i o h  umgeu- 
beitete Auflage von QutheWagner'r Lehrbuch der QcmgqUe. Emter B.od 
Eiuleitang. Allgmeine Erdknnde. Nit 84 Figuren. Hamover lmd Leipzig. H.hn- 
'.%he BuoUmdlong. 1900. 
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view of many men. H e w e  we oonsider i t  right to give suoh an epitome 
of the wntente an may mrve am a ekeleton for a oomplete system of 
edvanoed teaohing of the principles of geography. 

Taking the namea Erdkunde and Geograpliie aa exactly synonymous, 
Prof. Wagner ahowe that considered an to its hiatorid 
development, exhibite a distinct duality of oharaoter, looking on the 
Farth fiom one point of view aa a phymd body, from the other point of 
view aa the dwelling-place of man. From the first point of view 
geography ie a pure natural soienoe depending on exact meaaurementa ; 
from the other it in a oonneoting bond between natural scienoe and 
history. But thb quality, although fer-reaohing, is not fundamental, 
end Prof. Wagner believes that the gap between the two pointa cf view 
may be mo08ssfully bridged, and geography looked upon as a unity. 

General Geography is treated under the following mbdivieions :- 
B o o ~  I. MATHEMATICAL Q ~ E A P H Y  (193 pp.). 
&p. I. Direction on tk Earih'u Surfoc~.-Dimation on the horizon-- 

Direotion on the celestial vault-Direotion on the eurface of the Earth 
--Determination of geographioal position. 

Cliap. D. !Che Body of the Earth.-Figure and mze of the Earth- 
Phymd oharaateriatice of the Esrth am a whole : mesa and mean deneity, 
internal heat, tenatrial magnetism. 

Clkrp. IIl. Move~lenk of the Earth.-Rotation-Revolution-The Solar 
System-Gravitational interntion of oeleatial bodies on the Eerth. 

(?hap. IE ~eognrphbz ~ap6.-hjdons-Mapcon~tmotion and 
drawing (topography)-Measurement on maps. 

BOOK 11. PEYBICAL QEUQRAPEIY (334 pp.). 
chap. 1 Tlb 6Urfa~e 0 wlide. 
(?hap. n. The Lad.-Internel structure of the Earth's cruet-Con- 

temporary movemente of the omat.-Modifioation of the Earth's oruat by 
external agenoiea-General remlta of destruotive proceems-Land-forms 
-Lakes and rivera-Coaata and islande. 

Chp. LU. The Oceans.-The bed of the ooeann-Sea-water-Move- 
mente of the sea. 

Chap. IV. Tirs Atmoq~lrere.-Temperature of the air-Atmospheric 
presnve and win&-Water-vapour and preoipitation-Climate. 

BOOE 111. BIOLOGICAL Qrmuew (87 pp.).-The Biosphere-Distribn- 
tion of OrganiemeQeneral reenlta of migration-Vegetation of the 
land-Planta and animals of eoonomio value. 

BOOK IV. ARTHBOPOOEOORAPEY ; OR, TEE EARTII AND MAN (189 pp.).- 
The Human speciegNatura1 divieions of mankind--Chiiication of the 
human race according to oivilization--5tates (political geography)- 
Chief religions and their distribution-Settlements and deneity of 
population --Trade routea and modes of transport-International trade. 

This plan oovers the field of geography fully, and follows what must 
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be held to be the natural order of the development of the wbjeot, purti 
ing from one didion to the next by the lead abrupt transition. The 
p t e e t  detail ie given to the wl ie r  and more fundamental qneetiom 
involving measurement and differenoee of form, and aonsidering tbe 
01- but oleer p i n t  and the.oonoiee etyle, t h m  portiom form the f d a t  
and moat eyetemrtio treatise on mathematid and phyeioal geogrrphy 
with whioh we are aoquainted. Faote and. oouolnsione am etP* 
though nuely illnetrated by dewriptione of individual inet.noes, and the 
number of piotoriel and autographio i l l~t ra t iom might have been in- 
o~ereed with advantage. The referenoee to literature on eaoh branoh of 
the wbjeot rrre remarkably full, and, for &man w o r k  probably exhaus- 
tive. Emellent index- oomplete the volume, but in spite of every cue, 
eeveral inaoouwies o m  in theee. The worst we have notioed is 

Joudd, vol~~naee, 208," when, the name ehould be Judd and the page 
268. Critioiem of woh minutim neeme almost unjust when we oonaider 
the immense value of the work, the leaning whioh it diephy~, and the 
thoroughly eaientifio and methodioal plan on whiah it is arranged. 

SOME UNPUBLISHED SPITSBERQEN MSS. 
By Sir MARTIN QONWAY. 

Tm following documente seem deeerving of a wider aooeseibility than 
they have poseeesed. Both Lanoelott'e and Gray's notee appear to be of 
about the fame date, hnoelott's a little earlier than Gray'& my about 
1660 or before. Both relate to the Bay Fishery, and do not refer to the 
killing of whales in the open eea About the time of the foundation of 
the Boyal Sooiety the whale-fishery eeems to have attraoted mnoh 
attention. I n  the &fs. Begieter Book of the Boyd 8ooiety (vol. ii. p 76h 
under date Deoember 17, 1662, are published a  eerie^ of elementuy 

Enqniriea for snoh ae goe to Oroenlmd, by Mr. Hoekina." by's 
repliea in the aame volume (p. 156) are addreseed to a more elaborate 
seriea of queetione, whioh were afterwards printed with little e lmtion 
in the PhibmphicaZ TranuacLioM (vol. ii. p. 564). The following fwtaote 
ie added to them in a neat handwriting in the oopy in the Boyal Sooiety 
Library : These have been shoe printed with Sir John Narborough's 
voyage8 from Spitebergen, 76 deg. N. ht. they d e d  that year." I have 
seen it stated somewhere that, in the PhiIoEopiiied !&a&ionr for 
1675, there ie a referenoe to a ciroumnavigation of Spitebergen. I have 
looked carefully through the book, and can find nothing to juatify the 
statement. In  Zorgdrager (German edition of 1750, p. 11) Q I ~  is 
mention of a oircumnavigation of Spitebergen by Cap& in 
1630 ; but no euch exploit waa aommpliehed by him (cidc P a m ) .  

- 

London, 1694. 8ro. 
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BRITI~H Mosmu. MS. Swam 3986, & 78, 79. 

An Account of Greenland from a p t .  Lanmlott Anderson a Hull-Ybtohax~t 
who han made 33 voyagee thither. 

1st that they n d y  went out of Hull in the Begining of May, and that i t  
proved 3 weeks or 4 voyage to the phce they went to which lay in 78 gr. of Latitude. 

2dly that they sayld between g r a t  maaaea of Ice of 17  or 20 fathomen thick 
part of whioh stood out high above the level of the main m ~ t ,  off which ran apoub 
of fair f m h  water, when the sun shind upon them. 

To some of theae maaaea of Ice (which were of fnr leaner Bulk) they often times 
faotned their ship by the Ankor when the winds were higherthan ordinvy to hibder 
it for running too swiftly that it might not split i t  selle upon those great icea 

3 that they caught their whalee in some large Bay or other and particularly in 
the Bay call'd Fk11 BOuud.* That they always swome to them in their Boatm with 
harping irons of t t i s  shape to strike them : a t ~ d  always strive to  avoyd 
their tayls (becrrnee with that part they strike and if they hitt a Boats will break 
it in piema) but if you benre up to their head and foreparto, then are you more 
eecure. The whales are there of quick hearing (though they have but little sors) 
and if they bea mddainly nurpriued will quake and shiver, and strive to avoyd you 
by sinking down into the ser 

After they are struck they preeently dive and run dokd towardo the Bottom. 
Now their harping Irons are fastened to a Cord (which lyes coyled up in the 

Boate, so that i t  may not run fould.) of 800 fathom's. 
Which the whale wiU draw all after i t  and they follow hir with the Boate 

which way soever shee draw the Cord : and it  be not of length enough they are 
ready (with another Cord in another Boate) to faaten to the end of it  before the 
whale has drawn it quite out to its full Length both of which may extend to 1000 
fathom. 

The whale will toyle and weary hireelfe t h w  till shee be w a y  or not able to 
s h y  longer under water (and she will sometimen stay 1 howor or more under water 
befon, shee appear a t  all) yea and will run under grert Ilauds of Ioe whioh are 
flmting there, but will wme back againe to the open reri and aim. 

Lastly when shoe is dead and flocrkm they lett hir alone for 2 or 3 daye in 
which tyme shee swella and no a greater part of hi Bmk appears on the water : . 

Then they goe to hir and cutt off Collop of hir baok .a d e e p  ma the .htt 
reaches : and as f.r M the water permitta. which done they turn up one side and 
then the Bellp and hotly the other side and so -dm hir round and then leaving 
t h e  reet of the Body (exoept the whalebone which they take out of hi mouth) to 
the mercy of the aea  

Then they take these Collop and Boyle them in their Coppen and w, the trrt 
runs all into oyle. 

And an ordinary whale will yeild 12 tun of oyle : aome 20 tun (if large and 
taken a t  a serrsonable time). 

One strange observable more hee relates off  tho^ ecus &bout June when they 
whales wme in there is a certain kind of frnite exactly l i b  Cow-Cumbem which 

' rise in the sea and swim all over.it in infinite quantitya (ao that the ecu swarms 
with them) and M soone M ever they observe those Sea-Cow-cumbem to arbe, 

* The deflnite sbtament that the English were still accustomed to make Bell 
m n d ,  by whioh the modern Becherahe bay b intended, their principal bane, b im- 
porbt. The ohief Englbh resort in the early yeam of the Bay Fishery was Cove 
Comfortlees (English bey), and the neighbouring shores and wsbm of Forelnnd wnud, 
King'r bay, and Crw bay. 

NO. VI.-.JUXE, lgOO.] ' ' 2 T  
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they doe infolliblely prognonticate the oommeing in off the whales, which am poore 
and l a n e  a t  their first arrival1 there (M he observd of the venison) but i n  1 or 2 
m o n t h  will be exceeding f i t t  with d n g  and feeding M they mppose on thee 
Concumbers. 

For hee ban obeerved that the thrort of theee sort of wholes is very narrow 
mepctively to their great Bulk, so that one c m  hardly thrust their Arm down it  : 
But it might extand to a much greater bore when hee WM alive. 

These &w-cumbers are conceived to be a e u b m a ~ e  froite, which grow a t  the 
Bottom of those eena and when ripe doe drop off and so ore boyd up immdbtdy 
to the topof the oman: 

Hee observed they leeeened number and grew fewer and fewer toward the 
latter end of their etav there. 

Hoe concludes i t  p k h b l e  that the whales come into tho80 oold northran reu to 
cant their young mee there: for he tells mee bee hee seeoe many young ones with 
the ald and once killd a mother-whale with a young one sucking on hir, which wm 
M big M a horse, which they killd a h .  

Though their whale hh ing  be their maine end and designe of ,ping thither, pet 
eometirnee they make a coneiderable proffitt of sea-home Wth,  of which kind of 
Animal there is great plenty in thoee .wan. 

He mys he has own on the shore of thoae eeas one or two long horm white 
and arerthed exactly like those wee call unicorn homes, which WM doubt lea  
the horn of some fish cast there: and is that which paesed for the aoverrige anti- 
dote + of the world, for there is not such an animal in the world as  that which in one 
of the Royal1 supportem in the Anna of England, which is commonly d l e d  tb 
unicorn. 

About 14 Auguet the 0 begine to nett and so i t  growe night little by little till 
the 13 of 7br till the night was then 6 howera long, and that is the longeat any 
person can or dare stay there. 

That the s t a m  have nometimes fhirely appeared there on t h m  eo short night.: 
that them are often great mists for 10 days together. 

That the grounds in Greenland are all m m y  and live and thrive good long 
g m  and great store of nomll, and eonrvygmm, which is best about the b o r e m  
and tin obeemed grows where the wild fonles dung. But not a tree or ahrubbe to bc 
seen on all the oountrey, which is full of very h i - h i l l s  which constantly are 
covered over with mow. 

That there ant fresh fish both in the see and in the fresh -tern and Uea (which 
have noe commerce with any other watere) in that countrey. 

That there am infinite store of wild ducks and geese and other foule, which lay 
their eggs in the inlands thereaboub which they fetchd by whole Bmte-full at ma 
for an excellent dainty: they all desert the country before the m e r c h b  cams 
away. 

That there are no creatures to be seen there but wild D w e  foxes and Bares: 
the Dave M leanem can be when they come thither and in 2 months will be extra- 
ordinary fett, which they kill for their meal and d t  eome and bring it over and 
hang their tonguee and sell them here for a tainty. 

Th.t there wse 8 men oncet had the misfortune to be left all win- in  
- .~ -p - - - - - -- 

See 'The Embcreey of Bir Thomas Boe' (W. Foster's edition), p. 290 and M a  
HsUnyt Society, London, 1899. 

t This was the party whoee adventures in 1630-1631 weremow folly and amnatal J 

described in Pellbam's 'God's Power and Providenoe' (London, 1631; Eaklu;rt 
hiety 's  edition, 1855). Pellham merely states tbst they were relieved by two rh ip  
of Hull, but does not mention tho captain's name. 
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Greenland, and that the next eummer after it wrrs hee and his ship had the fortune 
to relieve them. 

That they were all .live and had kept an exmt m u n t  of tima 
That the &on of their being left there the year before waa thin; they went up 

with Bcata higher into the wuntrey to kill venison (which they kill there with 
dogp and guns) and etayd it weme too long so that the ship waa gone away for 
England, before they returned into the Bay : which when they fonnd, they began 
sometimes to crye out and lament their sl.d fate, other times to w l d  and fight : 
but at la& with mutual persuasione to provide for m long and id a winter (aa was 
comeing cm) and to th.t purpom ren t  again up into the wuntrey to kill more 
v e h n ,  and after m e  home with 27 Bucks whioh they roastsd very well (with 
the whale Collop formerly mentioned which they boyled their oyle with) and then 
caskd up for their nee (for oalt they had not). 

That they made a ehift to get a hoguhd of oyle out of the rdigea of the whales 
which m e d  them for Lamp (made of old ropesend there left) all the mid winter. 

That they got all the whale Collop they possibly could rake up together: and 
drew up their B o b  (cutting them in pieces for their winter fewell) : 

That they ma& themselves a honee halfe undergrown and halfe above and 
pnlld down moet of the Bmm (where they Boyld their oyle) to build it with : and 
eo sodded it extraordinary well over. 

That in the wld and darke winter they had much Benefits by the light of the 
moone and now and then caught foxes by Baytas (which came to their very hutt 
doore for they wuld not etir any way out (above 2 or 3 hundred yearcis for looeeing 
them~lvea and heir hntt and being frozen to death to boot: which foxes proved - 
veq good meat. 

That they once caught a k e  and eat off him rated,  but they had all like to 
have dyed of h i .  

That their drink was snow melted and their cask'd venimn to their m a t :  
which kept very well (for h p t  Anderaon buld mee hee tasted of it the year after 
when hee relieved them : 

That the eess in t h m  parts flow not above 4 foot high. 
That the mid 8 men were psle, land, and ill-mloured when hee and his ship 

relieved them. 

RE~UTEB &OK O F  TEE ~ Y A L  ~ I E T Y ,   YO^. ii. (1662,1663) p 166. 

25 February, 1662. 
Enquirien propounded to and anewered by Mr. Gray ; that bath been neverall 

,times in Gradand. Brought in by Mr. Oldenburg. 
1. What ie the heat of the sun? etc. 
2. What ie then the moet mmtant weather in snmmer ? etc. 

t 

6. What Currenb there are, and which way they set, and how hu t?  whether 
they alwaye run one way? Ana There is but one oo-t Current; whioh 
away from the East-South-Eant, and rum up to the N.N.E., an far ru 77 degem 
latitude, where 'tie checkt ; and from thence sete away again on the W i e  of 
Greenland, between Duke'e-Cove* and Greenland to the South-west ; and then 

Duke'r oove WM therefore a b y  in the east aide of Wybe Janr Water (Stor 
fiord). In my large mlleotion of trsoinga of Spitnbergen mapa, I can only 5nd it 
marked on one, "Cerb parliwlue dells Tern di Qrenehnd." This ir Oarta 49 in 
the Parts MCORd4 deL Tonu, tsrw in the utlm called " Dell' Amano del Mare di D. 
Rnberto Dud180 Duos di Nortumbria e Conte di Wardoh : In PYrenre N e b  Btamperia 

2 ~ 2  
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wheeling about the South-point of Greenland, seb up again N.N.W. to the Fae- 
lend oE degr. Latitude, and then from the Sooth-end of the Fo?ehd, it drives 
away to the W.-N.-W. This current when there is much Ice n p n  the Colrst is 
more fomible ; bat runs very easy, when the ioe is gone from the Chant. It runs 
always one ray.  

11. Whether there be any pita or Mines? Ann. He knom of none b u t  some 
. Wminea ,  which he had been digging in, not much beneath the eurhce of the 

Earth. 
13. As to animals, birde, etc. 
14. As to vegetables. 
16. As to thunder. 
17. An to fish. 
18. Whether m y  people do, or have been known to stay there ail the wintar? 

and how they shifted? Ans. Onoe they themselves left + there, beeides their 
intention, 7 or 8 men, that were gone a hunting; a t  which time they weighed 
anchor and went along the shocu, intending to meet them and take them in at a 
convenient plaoe : but a wind and a fogg arising which made them lose t h e  sight 
of land, and forced them to sea : their poor companiom were l@ behind, b u t  found 
alive a t  their nest return, having lived upon Foul and Deer, and eaved themeelves 
from being frozen by the M e a  they found there. 

19. How neer any hath been knowne to approach the Pole ? Bna He told me, 
that once, he met upon the Coaet of Greenland a Hollander, that swore he had 
been but halfe a degree from the Pole, shewing him his journall, which was a h  
attested by his mate; where they had seen no Ice nor lend, but all wuter. 

2% wenu, incredibZe (added in another hand). 

R ~ L ~ I ~ T E B  BOOK OF THE ROYAL SOCIETY, vol. ii. (1662,1663) p 308. 
I 

November 4,1663. 
The manner of the Whale-fiehing in Greenland. Given by Mr. b y  to Mr. Olden- 

burg for the Society. 
[With 6 illuatratione, in pen and bistre.] I 

I 
w e  have socording to the bi ieese or smalneeee of our ship, the more or fewer 

Boatee : a ship of 200 tune, may man six boata; A veasel of 80 or 100 tons, 4 
h t a ;  A Veeeel of 60 tuns, 3 boata or more, not lease; 3 boate being an few M may ' 
be with convenience to kill a whale. Esoh boat hath 6 men; A Harpeneir, Btam- 1 
mso, and four Oars; to which men the merchant giveth, (beeidce their wsger) far 

I 

every 13 tuns of Oyle (which we call a Whale) when there is M, much for 4 

di F r a n m  Onofri: 1617." I t  is clear that thin is a wpy of an Engliah map, bat I 
have not yet found trace of the original. It mwmmblw Edge?s ohart mom than any 
other. but materially differs from it in important reapecte. Probably the map mpm 
sente the,idan of mme Hull skipper. The moat energetic of the early Hull w h i m  
wan Thomar Marmaduke. He in eometimee referred to in Pnroh.e M Duke, of Hd. 
He was one of the 5mt men to reeort to the egat side of Bpitsbergen, and Duke'a a m  
wan probably named after him. On the Florence map it ie marked " D u b  Ootle," 
with "Athale Hed" aouth of it, and C. di Duckee Coue" north. I t  in the Oothr 
cove, apparently, whioh is marked on the Admirnlty chart in the weat and of Edge 
bland. 

* Them winterere were again Pellham's party of 16.3&1631. Pellham dhthd1.r 
nays that the captain of the ship Salutatha that abandoned them a, reoklcesly ru 
Mamtw Meson. Qrry ww therefon, one of Paeon's wrnpany. 
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Thus having gotten our Iron into her, out boab row where they think h e  will 
rise (&r sbe bath been ba t lng  her wlfe a t  ground) Pod get 2 or 3 iroum more 
into her, .nd then we . c ~ o u n t  her m u m  Then when mhe ir nwr tired with 
atriving and d e d  with the boata and roper, we I.we her with long Luuxa, the 
Irons and atan& wsreof are about 12 or 14 foot long, with which we pick h a  to 
death; and in killing her, many timen she s t a d  m e  of our boats, bating snd 
flouriahiiog with her myle above water, that the b& dam scarce come nigh her, 
but ohentimen in an hours time she ia dispatched. 

Thm having killed her, onr h t a  tow her (all of them rowing one betore 
mother, one f n t  to another like a bun of Horws) to the ship'r stern, where, aftar 
she hath layn 24 honm we cut off the Blubber, and take the finm (which we 

TEE XMQLlBH a TQ'TB " XU BILL BOUXD. 

commonly call the whalebone) and her tongue out of her mouth, and with s grat 
pair of slings and tackle, we turn her round, and talre all that is good off her, and 
then we turn her carcaes adrift and tow the blubber (cut in plecee) to the shore, 
whom workn stand to mannure (sic) it. 

Having made fast the blubber to the ahom, we have a Waktsidc-man who 
standa in a pair of boots, to the middle leg in water, and 5 w e t h  such fleah M L 
not clean cut from the blubber: Then we have two men with a Burow). that 
when the Watersidemm hath cut it in pieces about two hundred weight, carny it 
up to a stage h o d i i g  by our Works, like a Table; then we have a . with a 
long knife, who we oall a Stage-cutter, who sliceth i t  into thin pieces about halfe 
an inch thick, and a foot long or longer, and throws it  into a Cooler, we a l l  a 

- 

Not 8 wheelbarrow ; vidc illostmtion. 
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dicinguder, betwixt which and another Cooler (adled a Chopphg-adur) we 
have men we call clioppar placed; five or air men, who upon bloch cut about a 
foot and hare aquare (made of the tayle of the Whale, which is very tough) do 
t.Ls the eliced blubber and chop i t  very amal l  and thin, not above a qoarter of an 
inch thiok, and an mch or two long; and thrust i t  off from their bl& into the 

' 

ChoppingCooler, which holda two or three tuns: Then upon a Platforme ia built 
a Capperhole, about 4 foot high, to which there b a stokehole, and on thin C o p p  
hale is a broad Capper, which oontaineth about a Butt, hanged with Mortar and 
made tight m n d  the edges. And over the Stokehole, upon m Arch, rbnde a 
Chimney, which drawn up the moke  and flsme. And we have one we call a Tub- 
filler, who with a Ladle of Capper, whoee handle b about 6 foot long, taketh the 
Chopt blubber out of the chopping-cooler and put. i t  into a hogshead rmde with 
etrappa for that purpxm, and he d r a m  thin hophead from the chopping-woler'e- 
nib to the Copper and putteth it  in ; under which having once kindled a tire of 
wood m d  boyled a Copper or two of Oylq the a c d e  which remrrins after the Oyle 
iu boyled out of the blubber (which we d Frittem) we throw under the Copper, . 

which maken a feirce fie, and so boyleth the Oyle out of the blubber without any 
other fewell. 

Then when we find that it  ia boyled enough, we have two men whioh we a l l  
coppermen who with two long-handled oopper lndles take both oyle md fritters 
out of the Copper, about halfe, and put i t  into a Bmow (we dl a Fritter-barrow) 
made with two handles and barrell-bouds wt about halfe-a-qouter of an inch one 
from the other, through which the oyle ruuneth and the Fritters mmain; from 
which the Oyle being drained whilat another Coper of Oyle boylee, they ue cast 
into the Stokehole and burnt, and the barrow sbnda ready aaain on the first Oyle- 
Cooler, to receive what ie taken out of the next Copper. Out of thie barrow the 
Oyle r u ~  into a great thing we d a W e r  made of M-boerda, containing about 
five tune, which ia filled within an inch of a hole (made in the side for the Oyle to 
run into the next spout) with water to cool the Oyle, and m theOyle runs up& the 
wnter, through thii hole into a s p u t  about 10 or 12 foot long, into another cooler 
filled as aforesaid and out of that, through a long spout into a third filled an afore- 
soid and out of that, in a long spout into a Butt laid under the end of this spout, 
which being full, the hole of the Cooler, next the Butt ia etopt till another Butt ie 
M d  under, and then the plugg being taken out, i t  fllleth another, till we have done 
boyling: Then we fill up our Oyleq when they are thororlp;hly wld, and m k e  
them and roule them into the water, rafting 20 together, and i o  tow them a W ,  
hoyet them into our.ships, and stow them to bring them home. 

- And for our Finna, which grow in two Gumms in the whales meuth (whereof in 
a whala mouth, great and small are about 600,460 w h d  beiig,merchmdable) 
n e  cut them one by one out of the gumms and having rubb'h 4liem clean we bind 
them up 80 in a bundle, and so taking acwunt of them ship them a w  in our 
Long-boat. 

Upon the ehoer we have a Tent for oar Lmd-men, built of stone, and w v e d  

The deaoription applies to the English mttlement at Bell oound, and rhould be 
compared with Pellhnm'e deecription of the a m e  place. The illustration reproduced 
herewith from Qray'e paper @. 312X in  evidently a rough repreeenbtion of the Bell 
mund utentn," which, however, were mnoh larger than here depioted. I have been 
u~~able  to learn whether any remaim of the foundatim of them building can otiU be 
traced. They are to be looked for on the west ahore of Rechembe bey, in the &t 
gro11nd between Fox point and Fox glacier. Perhap some of the many tonrirta who 
now ridt Beoherche bay, with a few houn to epare there, would nearoh for foundationq 
and let me h o w  if they 51d any. 
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with Deals, and Cabbios made themin for onr Blubber-men to lodge ; And we b v e  
a great Working-tent with a Lodgingmom over it, where, about 6 Coopem work, to 
get ready Caek to pat the Oyle into. 

p.. 308 h a  a drawing inmt. 
.p. 312 contains 4 drawing& 

MEMORIAL TO DR. LIVINGnONE. 

IT hae long been felt desirable, by the many admirere of Dr. Living- 
stone, that the spot on whioh the greet traveller breathed his lset 
ahould be permanently marked by a suitable memorial. When, on 
tbe dieoovery by Mr. Weatherley of tbe precarioae condition of tbe 

THE PYUNDU THEE W B  LAKE BANGU~ULU, UNDER WHICH L I V ~ O B ~ N E ' B  H ~ A B T  WAS 
BUBIXD, AND ON WMCB J3l8 NATIVE BOLLOWEBB CARVED AN INBCRmTlOX. 

tree whiah marked the locality, i t  was deoided by the Royal G h -  
graphioal Sooiety to take step8 to secure the section of the tree bearing 
the commemorative inmription for safe-keeping in this aonntrg, it 
was hoped that arrangements might also be made for the worthy 
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commemoration of a spot to whioh, in the eyes of Engliehmen, an 
Jmoet snared ohanaater attach~ll. At the eame time a movement had 
been set on foot, and funds rained, among reeidente in Nyeealand and 
othera, with the support of Sir H. M. Stanley, for the fnrtherance of 
a similar objeat, and i t  wee found poseible to conoentrate the efforts of 
all intereeted on a single acheme by the formation of a joint committee, 
representing our Sooiety and the other body of sympathizers. The 
labours of this committee have, we are glad to announce, led to a 

6WTIOls OF THE LIVINO8TONE TREE 00NTAININO THE INBOIILFTIOX. 

setisfeotory result, all the arrangemenkt having been made for cawing 
out the deeign. 

It hes been decided that the memorial shall take the form of an 
obeliek, 20 feet high, surmounted by a croes. I n  the abeenoe of mitable 
atone in  the region in queetian, the material chosen is the beet concrete, 
whioh, it ia thought, will be the moet setisfaotory from the point of view 
of durability. I t  will be taken ont in 460 air-tight cylipdere, each of 
50 lbe. weight. Moulda, of oak with metal lining, have been prepared 
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for the formation of the blooh, of whioh over 300 wi l l  be d. 
Tablete, in bleokenedjbmnce, will be embedded in the bl& M moulded. 

BBITCa Or THE MEYORIAL TO BE SRECl'SD TO LIVlLlOBMNE Oh' THE llITL 01 nU T S U  

Two of thw,  p l d  on oppoeite aides of the monument, will bear the fol- 
lowing inscription : Erected by his Friende to the Memory of Dr. lhvid 
Livingatone, Miaeionarg and Explorer. He died here, May 4, 1873." I 

I 
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On the other faoee of the obelisk two more tableta will be p l d ,  on 
which the following will appesr :- 

"This monument occopiea the spot where fmerly etood the tree, at 
the foot of which Livingetone's heart wan buried by hi faithful 
native followere. On the trunk was carved the following inscription : 
'David Livingstone. Died May 4, 1873. Chum4 Sonre, Mnia- 
sere, Uchopere.' " 

The undertaking bee met with the cordial support of the Brithh 
South Africa Company, while it3 encoma may be considered asmured 
through the co-operation of Mr. Alfred Sharp, British Commissioner in 
Nyasaland, who has kindly made himeelf reeponeible for ita execution. 
Mr. Robert Codrington, the oompany'e representative in the Bangwedu 
region, hee also shown himeelf aotive in furthering the neoeseery 
preparations. I t  will be remembered that to Mr. Codrington was dme 
the securing of the mction of Livingstone's tr- mieeion with which 
he  wee entrusted by Mr. Alfred Sharpe, who, a t  the requeet of the 
Council, kindly agreed to act as the Society's agent. The task has 
been accomplished with entire eucoeee. The section hae now axrived in 
thie country and is depoeited in the houee of the Boyd Geographioal 
Sooiety. The thanks of the Society are due to the Britiah South Africa 
Company, who, through their repreeentative, Mr. Codrington, have moet 
generously oarried out the Society's wiehee in having the eeotion tram- 
ported from Central Afrioa to England. I t  is only fair to state that 
Mr. Alfred J. Brown, who deaigned the memorial, and has taken all the 
trouble to obtain and pack the material and design the moulds, has 
given hie aervices gratuitously. 

THE MONTHLY RECORD. 
THE MNIIBTY. 

The Annual Awards. - The annual awards of the Society bave been 
made as follows for the preeent year : The Founder's Medal to Captain 
H. H. P. Deasy, for the exploring and survey work whioh he has 
accomplished in Central Asia; the Patron's Medal, to Mr. Jamee 
McCarthy, for hia great servicm to geographical acienoe in exploring 
and mapping all parts of the kingdom of Siam ; the Murobison Award to 
M. H. Argtowski, for the valuable ooeanographical and meteorological 
work whioh he performed on the Belgian Antarctic Expelition ; the Gill 
Memorial to Mr. Vaughan Cornish, for his researches on sea-beach-, 
sand-dnnee, and on wave-forms in water; the Baok Grant to Mr. Robert 
Codrington, for hie journeye in the region between Lakes Nyasa and 
Tangenyika; the Cuthbert Peek Grant to Mr. T. J. Alldridge, for his 
journeys during the paat ten yeara in the interior of Sierra Leone. 
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Bekm& of Yr. C o l ~ ,  the Socri~Q's Hap Curator.-The announoe- 
ment that  Mr. John Colee, t he  Society's Bdop Curator and Instructor, hrs 
been compelled to retire, owing to failing health, will be reoeived with 
einoere regret b y  all the  Fellowe of t h e  Sooiety. Mr. Coles hPe filled 
hie important and reeponeible poeition for twenty-three years, and hee 
diecharged the  dntiee of hie poet i n  a manner whioh bar gained for him 
t h e  unqualified approval of the  Council, and the  respect of all who 
have oome into contoot with him. The diffimlt teek of keeping the 
Suciety'e enormous collection of m a p  and photograph up  to date, of 
maintaining order in their arrangement, and of affording eeeietance to 
the  numerone Fe l lom and vieitom who desired information, hae been 
performed by Mr. Colee with oomplete eaoienoy. Aa an Inetmct~~ in 
the  use of imtrnmenta and in praotioal topographical eurveying, he 
paeeed many travellers through hie handa ; as a teaoher he  wae probably 
unsurpeseod. I n  these and other waye Mr. Colee has rendered p t  
servioe, not only to the  Society, but  to the promotion of ecientific gee- 
graphy. His retirement ia a great lose to the  Society. He will be 
eucoeeded i n  the map curatorehip by Mr. E. A. Beevee, who has been 
aeeistant to Nr. Colen for twenty-two yeare. The  Sooietyss eyetern of 
instruction has become so important under Mr. Colea that  the O O M C ~  
propose to make it a separate department, under a competent offiaid, 
who will devote hie whole time to the work. 

C h ~ t 0 1 0 g y  of the Bonnbliok (3ronp.-Dr. Fritz Msch&k (8 pupil of 
Prof. Penck) oontributen a paper on the climatology of the glacier region of tbe 
Sonnblick to the report of the Sonnblickvercin for 1899, dealing spsci.lly with 
Ednard Richter's obaewatione of the remarkably low level of the snow-lie in the 
erstern pert of the Hohe Tauem. The m n t  considerable development. in the 
system of observations, especially the increase in the number of summit ~tatioos, 
h n  provided a large quantity of new material. The glaciem cover, or covered in 
1871, an arm of 16 square kilometrse (6-2 equam miles) on the north side of the 
group, and about half am much on the south side. The mean elevation of the 
glaciers on the two sides is 2680 metres (8800 feet) and 2730 me- (9000 fset) 
respectively, the name aa the position of the "climaticn mow-line. Above this 
level, my 2700 to 3100 metres (8900 to 10,200 feet), lie the catchment hains of 
the glaciers. Calculating from the rainfall, the yearly increase in thiokneim oar- 
reeponds to from 14 to 17 metres (46 to 56 feet) of freehly fallen mow- m d  
rrs Heim allows for the Western Alp, and twice an much aa 8chLgintrdt 
entimated at a time when few observations at high-level mettwrologid &.tido. 
eristed. The annual m a n  of tempemtore is +0°-1 C. (32O-2 Fahr.), d the 
aummer mean 7O C. (44O-6 Fahr.) at an elevation of 2200 met= (7200 feet); st 
2700 metres (8900 feet) the summer mean w 3O-6 C. (38O.6 Fhr.); a d  at  the top 
of the Sonnblick, 3106 metres, or 10.190 feet, the annual mean ir -6*'1 C. (21" 
Fahr.), summer man, +0°-4 0. (32O.7 Fahr.). The new obsemt iw oonfinn 
Hann'e supposition that the level of the mow-line chlrngee from month to mootb 
within comp~tively m w  bib. The 10- edge of the nrow-oovaring-the 
temporary snow-line-rises from 1400 to 1600 metree (4600 to 6200 feet) in A$, 
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to 2400 to 2700 metres (7900 to 8900 feet) in July, and snow disappears from 
the valley slopes almost entirely in Augnet. The rule that the snow limit rIws 
toward8 the centre of tbe mountain mam holds good for the temporary as well M 
for the climatic anow-line. Slopea with southerly exposure are specially favoured ; 
they am clear of wow half the year up to 2000 metres (6800 feet), and for 140 
d.ys to 2400 metres (7900 feet), while northerly mpoeuree are only clear for 60 
days at  the same elevation. The proportion of snow removed from the a Firn " 
region by melting, estimated from the air-tamperaturea above freezing, is markedly 
greater in the glaciers exposed to the south than in thoee exposed to the nortb, 
notwithstanding similar precipitation and mean knnperatwea-a eignificsnt example 
of the importance of thin element. The mum of the low level of the climatic 
snow-line-2700 metres (8900 feet)- i i  therefore primarily the abundant precipi- 
tation, which favours large Firn depoeits; but the low sammer temperature, 
preventing extensive melting of snow, is also an important factor. Great local 
vuiationa of level-2600 to 29CO metrea (8500 to 9600 feet)--are due to the 
conditions of exposnre and the shadows thrown by the mountain masssr. 

Farming Indnstries of Bolmia and Herpegovina.-From the excellent and 
detmiled publications on the agriculture and stock-rearing induntries of Boeni 
atid Herqegovina, iesued by the Austro-Hungarian Government (Sarajevo, official 
p r w ,  1899), i t  appears that, acwrding to the returns for 1896, more than 88 per 
cent. of the civil population, comprising about 220,000 heads of familien, are 
engaged in farmiog industries. Of this number only 2.6 per cent. belong to the 
clam of landed proprietors, while over 39 per cent. are independent cnltivators, 
nod 40 per cent. "Kmetan," or hereditary tenants, who, during the Turkish period, 
were to the landowners practically in the relation of serfs. Since 1885 the number 
of independent cultivators hes i n c m d ,  relatively to that of the "Kmeten," by 
almoat 13 per cent. Boenia and Herqegovina belong to the moat extensively 
wooded co&triee of Europe, mom than 52 per cent. of the surface consisting of 
foreat (&a and conifers), which i6 State. property and under systematic control. 
Yet almoat a quarter of the land (22 pi?r cent.) is now under agriculture, the 
smount having increased by 7 per cent. in one decade. Qardens and orchards 
have likewise increased 23 per cent., and vineyarde 18 per cent. The chief d-e 
in in pasturage, while forests and unproductive ground (the latter barely 2 per 
cent. of the whole) show but a slight decline. Taking the average of the five- 
yearly period 1892-96, the annual yield of wrn has risen since 1882 from 1.2 to 
8 million metric centnem, the chief increase being in maize, the staple crop of the 
wantry, though the yield of wheat and barley han aleo riaen. That of potatoee, 
which were first introduoed by the Austrian troop in 1878, hm, however, shown 
the. greatest increese, amounting to 190 per cent. on the average of the first five 
y m .  Cattle, and especially nheep, abound, the latter having increased from 
840,000 in 1879 to 3,230,000 in 1895, the number per square kilometre being 
63 (163 per equare mile), or twice that of the inhabitants. Goats number 1,460,000, 
cattle 1,160,000, the former being three times, the latter twice, M numerous as in 
1879. Of s.wine there are 13  to ths equare kilometre (34 to the square mile). 
Sheep are most largely exported (130,000 head in 1879). but cattle and goats both 
show an increaee of late years. Swine have, on the contrary, been le& exported 
since 1894. 

of  the Central abine Provincer-The latest addition to the 
Fordungen mcr .dnrtschen J~lndes- und rdkskunde ia a paper by Dr. P. Polis, 
d i i t o r  of the meteorological station a t  Aix, on the rninfdl of the central ~ h i n e  
provinces and the m o u n d i n g  regions. The period covered by the material ueed 
is only the one decade 1886 to 1895, but the discussion has the merit, dl too rare 



in much inveatigatione, of attempting to estimate the probsble errors of the d t a :  
the maan uncertainty in differentiating one station with another is found to 
amount to about five per cent. A very clear oet of m a p  shows the distribution of 
I..inf.U in tbe four W.M)M, and the psrcentage of the total annual fhll &vcd 
during each. The special poinb of local importance are pointed out, but some 
oomluaione of general intenst, hued on the examination of thin partioular ~q 

are mggestSve when compared with the rainfall typea mcognhbl; in the Britbh 
Inleu. The rainfall b in the first inetance determined by the distribution of preb 
owe, codemation occurring in the sacending currenb amciated with low bro- 
metrio prsrsare; and along with thia the tempemtwe and humidity, I.rgsly 
depending on the position with regard to ma and land, muet be taken into acco~t. 
Given the conditions controlled by them footom, the l d  ineqdt ies  are 
primarily regulated by the surf- relief of tbe region. Mountains caum a gaud  
i n c m ~ e  of rainfall on their weather aide, and diminution on their lee aide; m 
inorerae of winter and autumn mlnfall, and a diiinntion of sammer rainfall. A 
maximum in October is due to the grater humidity of the atmosphere and the 
larger number of cyclones during that month. l'he inc- of-raiohll with 
height is clmly connected with open position of mount&.ui conoemed; sheltered 
elevations of equal height diminish the rainfall. A mount.in range diminirha tbe 
annual range of temperature on itn weather side, and i n c m m  it on- ib lee dm; 
hence an the former the winter rainfall, on the latter the summer rrinlP11, is 
increased. We may compare this with the west coast and the midland and ea&m 
counties of England The alteration of weather and lee sides due to the rwrsonrl 
chmges in tbe d i i t i o n  of prevailing winds tam& to increase the w i n k  rainf~U 
on muth-weet expoenren, and the F m e r  rainfall on north-eost exposwee. Spring 
rainfall is increased on eastern slopes by tbe prevailing eaaterly winda l 'he long- 
period records of air show that mow falle most frequently in March, J.nuy 
coming second, and February third ; but for the 1889-95 period January and Feb- 
ruary the months of most frequent mow. The number of days of snowfall 
incremaea rapidly with incream of height. Old mow may give M much aa 3.5 mm. 
of water per centimetre of depth, equivalent to nearly one-third. 

Mr. D. Frerhfield'r Exploratiom round H o ~ t  KauWjinga -Tho 
February number of the Alpine J w n d  contsine a short eketoh of the tour of 
Kanchiijiiga d e d  out k t  autumn by Mr. Donglre F d d d ,  accornpsnied by 
&. E J. Qarwood and Sig. V. and E. Sells. Darjiling wan left on hptember 6, 
and after being hospitably received at oantok, the capital of Sikkim, by the 
Political Reeident, Captain Le Meaurier, to whom the party were indebted for the 
most valaable aid in arranging their tmmport, the travellere reeohed IPohsn, cm 
the road to the Donkia p~sq on September 17. Here the horses were left, the route 
lying up the pathlea gorge of the Zemu to the glacier which flows from the north- 
emt brse of Kanchiijinga l'he great storm which did M, much harm at  D u j i i g  
was encountered, at a camp a t  16,000 feet, in the form of forty hours' mow- 
fall, which prevented any attempt at high ammta Proceeding north across the 
Tangchmg La and The La poeees, both over 17,000 feet, the party d a d  the 
lofty paature valley of Lhonalq* Tibetan in character and uninhabited. Thence, 

* This (Pm. R.Q.S., 1892, p. 613) is tho upper Zemu valley of Iiuokm, while the 
Thlonok of that traveller is the stream dercending from the Zemu glacier of Whib mid 
Hoffman. On the 2 miles to the inch survey of India the Lhonolc strenm ia 41ed tbe 
Lnnok Chn, the glacier stream the Pokie Chn, and the united stresms the Zemn Cbu. 



after a visit to the Charten N y h  p (19,000 feet) leading to Tibet, the ridge 
running north h m  EIsnchinjii wan c d  into Nepal by the only known prq 
the Jon- 4 21,600 k t  amording to the Government maps, 21,300 by 
the travellard obeervationa. On the farther side a great glaoier runn first m t b ,  
then west under Ksnchinjinga into one of the had8 of the Kangbechen valley. 
Five days were occupied in croseing &om the stream of the Lhonak- d e y  to 
the point where the ice was 1eR in Nepd. At K h u n q  8ii Joeeph Hooker's 
Kambsohen, the track of that traveller in 1848 wae c r d .  8ince Hooker's visit, 
no European had visited thii side of Kanohiqjings, owing to the di5oulty of pone- 
trating Nepal. Mr. Freohfisld, however, met with a friendly ramption a t  Khuma, 
the only permanent1 y inhabited spot in Nepal he viibd.  A snperb view ~lroes the 
Arun valley to the Mount Everest of Englnh mpe wau obtained. 8 W m  wau 
again entered by the Kangla pam, and some days were spent in the neighbourhood 
of Jongri, whence the (hioh. La, wuth-west of Kmohinjingq wau risited, and a 
view obtained of the 19,000-feet gap leading to the Zemu glacier. It appeued 
exceedingly steep and diEoult on the sonth d d a  Mr. Freshfield qcnh in glowi~g 
t a n s  of the glsoier ~ ~ ~ n e r y  of the K i m  Himsbya, and of the b t i e s  of its 
vegebtion. Signor Vittorio Sella and Mr. Qarwood obtained r e d  hundred 
photographa of the peakn and glaciers, the fomte and flowers ; and the latter, who 
is  a member of the Council of the 0801ogiaal Society, collected much information 
and the material for a physical &etch-map of the Kanchinjinga group The 
Government m a p  were found to be inwmplete in topographicel detail at high 
altitudes on the emtern side of the range, and on the weetern, where they ere heed 
on the obaervations of native pundits, they proved wholly bccurate. 

Dr. Even Hedin'r Expedition.-Newr of the p w e s  hitherto mde by Dr. 
Sven Hedin in bin present journey to Central Asia ie given in the toPrth number of 
P e e -  MWungen. From -gar, which waa reached on September 1, 
1899, Dr. Hedin proceeded to hilii, on the Yarkand-daya, for the purpoee of 
entering on the h t  section of hia progrunme-the exploration of the Tarim. 
Between &ptember 16 and December 7 he navigated the whole river from Lailik 
to Janai-koll, on Lob Nor, the result being a wmplete mrvey of the Yarkand-darya 
and the Tarim. At Lob Nor he met the F m o h  traveller, M. Bonh Some weeks 
having been spent in the thorough exploration of the region of the lake, Dr. Hedin 
m d e  hi way to Cherchen, which he d e d  on Januuy 12, Im. 

Typhoom of the China Ileaa-The Manila Obeervatory has iseued an 
important memoir on the typhoons of the Philippine region, by Father J& AlguB, 
aJ. The work iu in three pmta ; bt, a fall discussion of the typhoon, the distri- 
bntion of prwanm within it, the winddireotiom and clouds in ite different perto, 
the progressive movements of the whole, and the general wnditione under whioh 
typhoone are developed. Next coma an account of appearances aeeociated with 
typhoons, puticularly such as are of value in fomca&ing their approach ; and, lastly, 
a detailed account of a h t e d  number of typical and anomaloucl specimens of 
typhoana One of the moot important pPrte of the treatire ie the practical applios- 
tion of the results obtained to aecertaining the poeition and motions of typhoona A 
table of mean pxwmra for dierent arean and meanom is given, and a cert.in depsr- 
ture from the mean-which may be indkted by a red movable needle on a ship's 
hrometer-markn the neighbowhood of a typhoon. With the help of 8 new 
instrument, called the bamcyolonometer, it  ie then poasible to determine the 
position of the centre of the typhoon, and with a second barornekweadiq and 
obaervations of winddirection, to find the direction of its motion. The cyclonamebr, 
which coneiata of a dial representing a horizontal section through a typhoon, and 
three movable needles to be adjneterl in accordance with the observations, is a 
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perfmtly nimple device, but should be a valuable aid in interpreting the indiaLiom 
of the barometer. Father Algogs full memoir is in Spsnieh, but a emall pmphlet 
in English is imued along with it, deecribing the ~yclonometa and ita nee in 
practionl navigation. 

ma. 
Be- of Mr. Moore's -edition-The arrival of Mr. J. E. Moon at 

hbsr, on his return from the scientific expedition to Tanganyika, wns reported 
about the middle of May. The expedition is wid to have been very ~~ucceac~ful, 
having carried out the propoped eoologid inveetigations throughout the chain of 
lakes from N y m  to the Albrt  Nysl l~a The main result is the dimvery that 
the marine forms of life found in Tanganyiks do not extend to m y  of the more 
northem lakes, as had previonaly been thought possible. Evidenoe wan wllected 
that Tanganpika must have formerly exbnded farther both towards the Coogo 
valley and towards the north and south. A eucceeaful w e n t  of one of the snowy 
peaks of Ruwenmri WM made, and the results will be of mucli intarest se affording 
a oampsriron with the phenomena of the other high  peak^ of h t  Afica. 

Y e o r  @ b b o ~ ' r  maition.-Major Oibbons writs  to us from Chienje, at 
the north-east corner of Lake Mwem, under date January 21, giving an account of 
hi journey to that place from Lialui, on the upper Zambezi The first section u p  
r i m  wan performed by canoe, the banks in this eection being high, undulating, 
and we11 wooded, so that the landscspe waa moat pictureeque. Navigation is 1- 
obat~cted thm Major Gibbons had snppoeed, moet of the rapldn offering no obstacle 
to the pnmap of light-draught stern-wheelera At Nana Kandundn, eaet of Me 
Mob,  portarn for the route to the Z m k i  aouroes were unobtainable, though any 
number could have been procured for the journey by the old traderoute to 
Ghrsngsnaa 1% difEmlty had, however, been forestalled by Major Gibbonq who, 
before leaving Lialui, had procured five donkeye, which were driven along tbe 
river-bank during the voyage. The commencement of the rains rendend the land 
journey exoeedingly dBcult, but Major Gibbons retained his usual robust health. 
The ground rase in gradual undulations to an altitude of 5000 k t  a t  the Zambesi 
eonme., and wse covered with forest,with a little undergrowth. The.neighbourhood 
of the Kapombo sources is exceptionally attractive, consisting of high undulating 
open domq with braoing air and good peeture. The loss of two donkep through 
the attaoke of lions neoeseitsted the abandonment of mme of the ammunitla and 
supplies, but tbe party held on, and when nearing the Mumbeehe o v e k  the 
Iamaire Expedition, in company with which the journey wan continued for m e  
time. The watershed, which wae followed to the Lufim eystem, m i s t e d  of 
high belt of undulating grouhd falling away to the north and south. A d d  
mapberry, similai to the English, WM here met witb, though apparently u~lknorm 
to the north and south. Before reaching Lukafu station, Major Gibbons WM 
attacked by dyesntery, but eoon reoovered, and made hie way in twelve daye to 
Mpwetu, where he fell in with Mr. Weatherley, of the value of whom geognphial 
work he speaks highly. Throughout the whole journey only one hontiledemonatn- 
tion was encountered, and this was soon brought to a friendly iasue. fijor 
Gibbons has continued his careful eurvey of his route, every change of direction 
being noted, and dietan- -recorded, while star observations were d w a p  Mde 
when the state of the sky admitted. While travelling with Lieut. Lemaire he 
continued his work quite independently, but hie resulta agree well witb the 
~tronomical longitudes fixed by the latter. He had met with wnrteous coneidan- 
tion at the hands of all the Congo State officials. At the time of writhg, ha wrr 
already on hL way home viii L d o  and Khartum. 
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I)r. -&on Bmith's -tion.-A telegram haa k e n  waived at the 
8ooiety fmm Dr. Dodebon Smith, dated GIebsl Aim, May 21. Osbel Ah is on 
the Upper Nile, m d  is probebly the fint talegraph station met with by Dr. Smith. 
He atem that he has travemed the region between the river Omo (about 6 O  30' N.) 
to Fort Berkeley on the Upper N i i  and that he found no rivm "went of the 
Omo," that is pmnumably between the Omo and the Upper &bat. Hie oollectiono 
sud map, he strteq are a good," and hi oompsnion, Mr. Fraae.r, b well. 

Journey to  Lake Xwm-Tbrough the courtesy of the Foreign Ofice, a 
rsoent reprt  of Mr. lufred Sbarpe on a journey to Eazembe'a and the Luapula h.s 
been communicated to na It is accompanied by a detatled nocount, by Dr. O. D. 
Gray, who accompanied the enpedition, of the county t r a v e d ,  and by a sketch- 
map of the route. The journey was occaeioned by the contunucy of the ohief 
=embe, whose raids had heen a constant awe of disquiet to the Mweru district, 
but  who fled with his people a c r w  the Luapula before the arrival of Mr. Sb.rpa 
A British station nu eatabliahed near the dte of bia town, to which hi people 
moon began to ratnrn, and it k hoped that the oonnty will now mttle down, the 
whole Luapula d l e y  down to 11" or 12" baing thns thrown open to trade. On 
the  Luapuh, Mr. Sharp was well received by the chief Kahnbi, a son of Eazembe. 
On the Nyma-Tanganyika platenu Arab influence h.e almoat disappeared, while 
the natSvsr are no l o n p  colleoted under influential chiefs, a fact whiob, thougb 
favouring peace, removes them to some extent from the control of the authorities 
hbow is exceedingly diffioult to obtain, and ox-transport, for which the greater 
put of the Stevenmu rod ia euitable, is regarded aa indhpemable for the necds of 
the country. The route followed by the expedition lay for the mmt part t h g h  
mll-known country, but Dr. Gray's notea give some w f u l  information regarding 
its pmmt condition. From the south end of Tanganyiks .Mr. Shupe took a mom 
southerly mute than that followed by him in 1892. cmdng the Lofu in about 
go S., and travelling pertly along a hoed road and partly by native patha On the 
second day the high plateau WM left, and the differonce in temperature waa moat 
marked, the mn beating down more fiercely, while no cool bree~e tempered ite 
bent. Tbe country wan at fimt thickly wooded and little inhabited; aftawards 
mveral Awemba villages were pamed. Mr. 8harpe reports that the Awembe 
country haa lately been opened up both by the Chartered Compy's of8chb and 
by the Frenoh mbnionaries, i t  having been divided up among pet:y chiefs on the 
death of Ketimkulu. Passing south of the Mweru swamp am! crossing the 
Mkubwe, the Iargeat and beat ronning water between Tanganyika and Lake 
Mwem, Dr. h y  proceeded d i i t  to the Kalungwiei station, while Mr. (Jhupe 
tamed mide to viait the swamp. The dealustion of this M a gune reserve epcy 
he thinks, a wine step, and likely to prove effectual in preventing the extermination 
of the elephant. Dropping down into the Kalnngwizi valley, Dr. Gray found the 
country more open and fertile. The valley wan uninhabited during Mr. Shu-pe's 
visit in 1890, owing to Arab depopulation, but b e  the estabbhment of the 
Kalungwizi station, natives have flocked to it from all parts. &uth of &lung- 
h i ,  a thickly wooded country with many rubber trees wrrs entered, and, being 
well watered, waa free from the parched appeazance presented by the plateau at the 
time--the clam of the long dry aeamn. The Luapula awampa, which were sub- 
sequently visited, were formerly a great haunt of elepbnnte, but thew am rapidly 
diminishing in number owing to the persecution by the natives. Other game h e  
dissppured owing in part to the rindepat. On the return journey, Dr. Gray 
vieited Kilwa island, which he coneidem of much prospective value aa a snnatorium. 
It ie one of the most beautiful spob in the whole country, and on its plateaux, 600 
feet above the lake, the air is cool and balmy, the roil drj, with short turf grw,  and 
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dotterl over with large shady trees. From Chienje station, m u  the wrtb md uf 
Lake Mwem, the return journey WM made round the north ride of tbeM~lau 
swamp. Beyond this the country waa a eerieo of high and low level., giving the 
impredon of having once been a lake region. A flowing river (tbe Cbimh) ELHI 
hy Mr. 8hsrpe in 1892, had quite dhppared, a fact whiih Dr. Omy t b i h  to 
favour the idea of a general deeiccation of the wuntry. 

Lient Lemrire'r Expedition.-A few additional particulars r e a p t b g  tbe 
gwgraphid rerulte of the Belgian expedition to the sonthern bordem of the Congo 
State ue given in the Mouwnwnt Cfhgmfiipus for April 16 and 29. Fnnn the 
village of -be on the Ludaba the expedition reached the Nsilo Wls, w h  the 
route led north-wmt roross the Lufupa to the Lubudi. This - amended tmudr 
the eouth, but a werterly direction rru afterwards mumod, nnd the Kuleshi, a more 
important stram than the Lubudi, WOE reached. On arrival st the  K u d  (tbe 
L b h i  having meanwhile been crossed), the expedition astxnded that river d 
one of ita affiuente to Lake Dilolo. Thii is a vast awamp with no connection with 
the Kaaai, while only after very heavy rains does it appeu to commuahte wirh 
the Zamberi throngh the Lotembwa. The line of puting between the Zamkri 
and Congo b i n s ,  which w n  c d  and rscrosssd during the return joamey, 
prored much better marked than h.s hitherto been suppowd, no intsmomrnunia- 
tion between the two besiis having been observed. The principal river cromed N 

the Mualaba, evidently the Lualabe of the Pombeiroq and of Aroot, C4pell4 red 
lvene, though Lieut. Lemaire eeeme to imply that the Portugueas travellam pLosd 
ib sourceo a degree too I.r wuth. The Kuleshi mentionedabove M xmwe importrot 
than the Lubudi is evidently the Lokoleshe of Arnot, who did not, horrerar, rpat 
of it M of exceptional aim. M. Wautera conaidem that the information rent home 
by Lieut. Lemaire juatifiea his belief that the main branch of the Weet Lorlrh, 
ad, amording to hie view, of the Congo i tdf ,  lies weat of the Lubudi, whioh auos 
WM originally, however, applied by him to the stream omupying thepolition of tbc 
Kuleshi. Lieut. Leriress full aocount must be awaited before these hydrogrr 
phicsl questions can be entirely cleared up. 

The MdoaPland Bailway.-The resident engineer, fi. Hury Qwd, writa 
and poinb out in connection with the map of the M~honaland railway, publirbsd 
in the February Journd, that the railway waa opened for t m 5 o  on May 2 4  1899; 
dm that the Bei i  railway ie now being relaid to a gauge of 3 fact 6 inchas, uniform 
with the Mrahonaland railway and the South Afriuan system ; this widening WU 

expected to be completed in May. The original distance from Bein to UmM by 
the formsr gaoge (2 feet) wan 222 milea, this dkt~nae  will be d u d  to about , 
'2074 miles on oompletion of the widening, as several devitiow haw bam mds , 
from the old route. 

AXEEIOA. 

h j e o t  for Fm&. Quiaua-The iseue for May 2 of the D i e  
Coloniale contains an account, by tbat journal's corremponder~t in French C h i i  
of the proposed railway from Cayenne'ti the interior which hy lately ~ O Q  

under discussion in the Cmeil Gtndml of the oolony. The e~~hsme wu 
set on foot by M. Levat, an engineer, to whom a co rndon  for the railmy 
for a period of ninety-nine yeara wan voted in January l ~ t  by the Cdonirl 
Chamber, the decision of which, it is hoped, will be uphold by the arpma8 
authority. From Csyenne the line will p r d  mouth up the valley ol the 
Comtk river, afterwards strikivg m s 3  to that of the Apruag, wbicb it rill 
wend as for as the Saut Kanori. Here it will bifurcate, ono branch ranning roll& 

and sonth-eaet to the Oyapok and the territory in dispute tetween Fram ad 
Bratil, the other rtriking went for the Awa, the upper branch of the Bbnd on the 
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Dutch frontier. The whole of the projected lime will have a lenglh of nearly 
400 kilometers (2M) milea), but the .section to be first taken in hand will extend 
only to the Arataye, a tributary of the Aprrurg (about 60 miles). Within this 
distance i t  will, however, t r ivem districts in which gold is s h a d y  being mined. 
Great hopes are mid to be based on the infloeoce'of the rdlway towards the develop 
ment, not only of the mining reeourcel, but of the agriculture of the colony. The 
latter has of late years been in no flourishing condition, but it  ie thought that with 
proper means of communication an era of will dawn for thefertile Isle of 
Cayenne, as well ae for the forest industry of the interior. 

Dr. Hermann Xeyer'a Second X i  Expedition-The main outlinse of 
Dr. FL Meyer's latent expedition have d d y  been given in the Journd, but the 
fuller account given before the Berlin Qsographical Soaiety in February last--and 
aince publiihed in the Verhandlungsn (Nos. 2 and 3)--enable13 us to d d  more 
detaila Of the various head-etreams of the Xingu, the Kulisehu, Batovy,' Tatoh, 
and part of the course of the Kuluene, had been explored by former expeditions ; 
but  in order to complete our knowledge of the hydrography of the river, the taeL 
of laying down the m u m  of the R o n u r ~ n e  of the most westerly bmchse-- 
remained to be performed. From the aim of thii river a t  its month, Dr. Meyer 
had been inclined to consider i t  the true upper w n m  of the Xingn; but a difficulty 
existed in determining its place of origin, .s the Formoeo and Profundo, the only 
atreams deeoending the northern watershed in this region which had not yet been 
explored, were rrecribed by the I n d i i  'to the Paranatinga, a tributary of the T a p  
joa The solution of this problem themfore formed-together with ethnographical 
rcseuch-the main object of Dr. Meyer's expedition. After various difficulties, 
C'uyaba wan left in March, 1899, the route to beyond the Paramtinge following 
i n  the main ground already t r a v d  by Dr. Meyer. Be, however, he had net 
out  before the cloee of the rains, the oountry, instead of the monotonone grey 
appearance which i t  had before presented, - decked in the fresheet green. A 
deviation ww made over the Bema Trombador in the trackn of a party of 
C a p b i  Indiauq who had for the first time made an incuraion among the 
Brazilian settlements, and who will, Dr. Meyer t h i n k  caw trouble to the 
authorities unlw wieely Landled. From the summit of a hill beyand the Para- 
natinga, the clearnere of the atmosphere allowed an extensive view over the 
unknown wuntry to the north, in which direction countless strenme aeemed t o  
converge on a (Lark strip of foreet, which marked the courne of the Rio Formoso. 
This  Dr. Meyer determined to follow. Tmw were found for building canoes, ten 
of which were rea3y in a fortnight, and the voyage WM oommenoed on May 23. 
Dr. Meyer apeaks in glowing teds  of the beauty of the wooded b e n h  of the 
river, which noon attained a large ah. After eight day. mountains closed in on 
either hand, the treea diaappcued, aod the flow of the stream became accelerated. 
h p i d a  were soon encountered, and pmwnted almost insurmounhble difficulties. 
Over a hundred and 6fty frightful paaeogee had to be made, endiog in dislreter 
thirty-five times, 80 that more than h.lf of the total equipment was loot. By far 
t h e  finest fall is that named "Bastian" by Dr. Meyer, which, with a drop of 60 
feet, is the first great waterfall discovered on the Singu. Finally,as already related, 
Indian villages were met with, the confluence of the Kuluene was reached and 
the  retnm effected by that river and the Kulisebu. The chief problem now remain- 
ing is that of the origin of the Atelchu, which joins the Ronuro from the west. 
Dr. Meyer thinks that after his experiences no traveller will ohooee the Ronuro M 
a route to this region. 

Phyaiuo-(3eographiu8.l drpeok of the Nicaragua Canal Qu&ion.-In 
the b h  number of the Bulletin of the Geographical Society of Philadelphiq 
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Prof. Heilprin brings forward certain ph.sm of the Nicaragua 4 project, to 
which he thinks sufficient attention ban not yet been paid. Tbey u e  connected 
with the physical geography of the region through which the cad will ps, and 
enpecislly with the volcanic phenomsnq which, he thin& may p m t l y  nnr\mns 
the dtenui  of the and, if mule. Prof. Heilprin rrrviews the principl manifests- 
tiom of volcanic activity which have occurred within the p t  century, and &om 
the small ground that exists for klieving, with the aupportera of the 4 echeme, 
that the activity of the region is on tbe wane. He lsys particulu &rtas on the 
violent earthqunke which agitated the whole of Niauagua in April, 1898, M to 
which he q u o t a  the opinion of Dr. Sapper that its character was purely tachie, 
M against the new of Major Dntton, that earthquakes in thie region are mas 
incidente of the volcanic activity. Another question of vital importance to the 
scheme is tbat of the level of M e  N i c ~ g a r ,  which Prof. Heilprin shows, by aw- 
puison of the older with the newer ourveya, and the analogy of other U e a  both in 
Central America and elnewhere, to be in all probability incohstant, a fall of 15 b 
20 feet having, it  seeme, taken place in the course of little more than half a century. 
h t l y ,  attention is called to tbe deformation of the N~caragus cuaat-line by the 
rapid silting up  of harboum, etc., a subject with which the permanency of  the pro- 
p e d  canal is cloeely bound up. From all these facts Prof. Hrilprin onmidm 
doubtful the advisabiity or pmctiubiity of a canal mch M ie contemplated, thinkii 
that it  may properly be questioned whether, if the canal had been conetrncted r 
century ago, it  would be in existence to-day. 

Expedition in Wertern A u d d i ( ~ . - A n  account of a prospecting expedi- 
tion to the B~rrow, Cavenagh, and Warburton ranges in Western Austrslh ir 
given by Mr. Hugh Ruasel in a recent publication (vol. xvii., 1899) of t h e  Vie 
torim Branch of the Royal Geographid Society of Australeeia. The p r t y ,  coo- 
nieting of Mr. H. V. Smith, Mr. F. W. Leech, and the author, with two natives, 
left Coolgardie on May 3, 1897, the route chosen being betwean tbat of Formet in 
1874, and of Lindnay in 1890. They followed the track by Mount Marguet to 
Kiikpatriclr's Well, and then struck nearly due east for Mount Shenton. Then- 
an east-north-eest direction was taken to Point Virginia (Wells), a large con- 
glomerate " breakaway " with cliffs 50 or 60 feet higb. After crossing the  9Jt 
Lake country, mud-ridgee were encountered for nearly 100 milea, with a#- 
sional patches of mulga and deuert gumq and a few quandongs and racirs, 
besidee spinifex. On July 12, in lat. (by sextant) 26O 59' 40" S., a place which 
was called the Three Point conglomerate wee reached; here there was plenty of 
water, as aleo kangaroo and rock wallaby. The Towneend ridges are- described 
ae a long narrow line of outcropping jaeperoid rocks, running 50 or more milea, 
and highest a t  the weetern end. From Mount Squires, the highest point in B u r o w  
ranges, trip were made in all directions. On 29, tmvelliig a little to the 
north of week the party made for Elder creek, which they struck in about 60 
milee, a t  its junction with the Hughes creek. The Warburton ranges from the 
watershed of Elder and Hughea creeks. Nativen were met with in the Barrow and 
Cavenagh mges,  thorn of the latter W i g  described as men of fair physique m d  
in good condition. These ranges were prospected, but apparently with w wcoear 
On the return journey Coolgardie was reached on October 13. A detailed map of 
the route of the expedition illustratee the paper. 

German Occupation of the Caro1iner.-The Deutsdes KdmicJMd fur 
February 1 contains the reportibfiGovernor von Benniugen on his v o w  round 
the Caroline, Palau and Marianne groupe, m d e  during the latter part of last year, 
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for the purpose of taking over the government from the Spanish authorities. I t  
given some interesting details aa to the preeent condition and pmpecta of the new 
Garman posseaeion. The eastern part of the Carolinen waa first visited, a German 
h g  King left with the native chief of Kueaie, where, an everywhere, the new 
authorities ware well received. The population ie about 600, thoagh formerly much 
greater. The people cnltivate hugely, and posesss an excellent breed of cattle, 
which the governor thinks might be r e d  on a larger d e  than a t  present. The 
production of copra might also be increeeed. At Ponapg posseasion waa taken on 
behalf of the German Government with appropriate wmmoniee. The port of 98~-  
thgo is hardly suited to an cuteneive trade, and the seat of government might with 
sdvantsge be removed to the much superior harbour of Metalanim. The reception 
accorded to the Gmnans waa particularly friendly a t  Ponape, and the proepecb of 
peooarble development are extremely good, the ohrrracter of the people presenting a 
striking oontmt to t h ~ t  of the New Guinea nativea. The island is especially suited 
for the cultivation of vanilla and caw. The Buk Archipelago wan next visited. 
The  population in here fairly dense, being detimated a t  16,000, and is still incrsee- 
ing, in spite of the conatant civil wars. The people u e  little touched by civiliza- 
tion, but though firesnne have been importd to some excent from Japan, have not 
hitherto molested Europem~ In  the Palau group the population ie likewise eaid 
t o  be increasing. The formation of the i h d a  in very vuiona The d m  are 
often of a bebhive h p e ,  and composed entirely of c a d  The larger are in part of 
volcanic origin, and in their upper portions preeent te-like flats, with no deep 
covering of soil, while the lower grounde ahow a rich layer of humus. The 
governor made an attempt to verify the d t e n c e  of ooal in the group, and thoagh 
time did not admit of aviait to the depoeite, which are mid to occur on the southern 
part of h b e l h b ,  specimens were obtained from the nativea The bedo are mid 
to extend for milea, and though the ssmple obtained was not altogether promising, 
better in mid to exist. The exinting charts of the group are Boid to be untruet 
worthy, and there in urgent need of a new survey, which would doubtless lend to 
the  d h v e r y  of good harboura At  Yap many signs of prognrme were seen, and, 
thanks to the energy of the late Spanish governor, Qerman enterpriee will find a 
well-prepared field. The geological formation resemblee that a t  Palau, and 
m i n d  may possibly be found. The last group to be visited waa that of the 
IYI.riannee, where a landing waa effected on snipan-and Tinian. 

The " Albatron " -edition to the Pwiflo.-The fourth and final letter 
from Dr. A p m b  to the U.S. Fish Commission (dated "Yokohamq Japan, Xaroh 5, 
1900 "), relative b the AIbr(rosa expedition, appesra in Scisncs of April 13. It d d u  
with the cruise from Suva, Fiji, to Guam, one of the Ladronea, during which the 
Ellice, Qilbert, Marshall, and Caroline group6 were visited. Owing to the nnfavour- 
able weather, bat little deep-sea and pelagio work wan done. A number of soundingti 
were made from e o ~ t h  of NurnLita, the muthemmoet of the Ellice. islands toward 
the Marahdl group, which indicate that the Ellice islands are isolated peak8 rising 
from depths of from 1500 to over 2000 fathom, and that the name is the came with 
the Qilbert inlands. About thirty aounding were made between the atolls of the 
Mamhalla. Theee ielsnda riae from depths of from 2000 to 2500 fathom. The 
atolls of the Itlamhall group are noted for their great size and the comparatively 
small area of the outer land-rims. Among the Camlines, one of the m a t  interesting 
group visited was the Truk archipelago. Dr. Agaseie is of opinion that thin 
&onp owea ib formation to submarine erosion, and not to eubeidence, ae a t  firat 
sight might appear probable. Truk afford8 a good illustration of the important 
part played by the existence of a submarine platform in the growth of coral reefs. 
The author attaches great importance to the action of the north-east trade winds 



in shaping the atolls of the different group, and points out that the coral reefs am 
all eitnated practically within the limib of the trades both north m d  south of the 
equator. The line of soundings, rnn from the northern end of Namonuito to Gurrm, 
developed the netern extension of a deep trough running mouth of the Lsdroneg 
Abont 100 milee south-eaet of Guam, a depth of 4813 fathoms r a e  obtained. This 
island is dwcribed in mme detail. A nnmber of birds, planb, insecb, and reptih 
were. collected during the crnim, and a llvge nu~nber of photographs r e m  'den 
illustrating the coral reefs of the Pacific. 

Division of Oeologioal Time.-We have received a reprint, from the Joarnaf 
of Bedogy, of a paper, by Prof. T. 0. Ohamberlain, on the Ulbrior Braes of Time 
Divieions, and the Claeeifiartion of Geologic History." Mr. Chamkrhin euminer 
the preeent state of knowledge in certdn departments of geology and geophysics, 
with the view of ascertaining how far recent prognws hae indicated a direction in 
which we may look for a logical classification and division of geological time It 
is reoognized that if natural divisions resulting from simnltaneoue phases of action 
of world-wide extent can be detected, they must be accepted an the true in& of 
division. But i t  is taken M proved that there were no universal breahs in d i -  
mentation or in the fundamental continuity of life, and that therefore if we d 
for W u t a  divisions we sball eeek in vain ; the question k whether the continuity 
of physical and vital action proceeded by "heterogeneous impulses * or by 
"correlated puleationa." If the latter, the history of the earth lesnmu r 
" rhythmical periodicity susceptible of natural cleseification and of rignificmt and 
rational nomenclature;" if the former, "the contradictory p h  of local actioor 
will inhibit all but the most general unity, and render clauaificlrtion and nomen- 
clature either arbitrary or provincial." Prof. Chamberlain argues that the the or^ 
of "correlated pulsetione" in probably the true one, and that on three grouds 
k t ,  great earth movemente affect all quarters of the globe-this follows from 
the recognized cauees of such movements, such M secular cooling, ohange of speed 
of rotation, etc. Second, the major movements of the Earth's d m  hare con- 
sisted of the sinking of the ocean bottoms and the withdrawal of additional waters 
into the baeiie, whose capcitiee are thereby incregeed. This leads to an examinn- 
tion of the nature of shrinkage movements, and brings the function of the 
continental shelf, with its profound influence on faunal distributioo, into pro- 
minence. Third, the periodic changea taking place in the quantity of carbonic 
acid in the atmoephere, and conaeqnent variations in climate. Here stress is laid 
on the periodic expoeure of large orese of crystalline rocks to the atmomphae 
and their decomposition by weathering, altho~igh curiously enough little ie mid 
about the periodicity induced by the pbyeical change8 in the ahnoraphere than- 
eelvea. Prof. ~hamberlain is of opinion that along them linen it  may be pomible 
to arrive at adequate natural banw for the more important dividons of geologid 
time. Thl w may be subdivided in relation to the migration of faman, or to 
special featurea of continental development, and in thii way the present a r b i m  
systems may be largely eliminated. 

Dr. Banaen'r Bt t t  Voyage.-Dr. Nansen has briefly described tbepmgmmme 
of the voyage in the nortbern sesa which he hae undertaken for the pment  summer, 
in a note in the April number of Peknanns Meitleilungen. Ite leader is Dr. J. 
Hjort, well known for hie work in connection with the Norwegian fisheries and 
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~ o g r a p h i d  d, and its objeot ie the detailed axmination a t  all depths, 
from a phyaicnl and biological point of view, of the em between Norway, Iceland, 
J a n  Mayen, and Spitsbeqpn. Dr. Nanmn hopes, with the help of the beet modern 
imtrumenb, to obbin acowate determinations of the oonstants of b m p t n r e  and 
qmd60 gmvity of the ocarn water a t  Werent depths, while Dr. Hjort will make 
the examination of the plankton of the ma-water, in put by new methods, his 
special tyk. The party will soil in a new steamer, the Bichd which h~ 
bean built rpeoially for ooeanopphiod reaeamh, and whioh will be pkoed a t  Dr. 
Hjort's dinpod for the proeecution of the Norwegim mt ioo  of the proposed inter- 
national work in that direction. Dr. N w n  h o p  that the new reenlts will be 
of value an extending and explaining hie raeuchtm during the voyage of the 
From 

Bunha Arotie h p d i t i o n - B a r o n  Tull, the well-knoan explorer of the 
New Sibwin islands, had, a year ago, worked out m plan for the exploration of 
t h e  northern portion of the New Siberia archipelago, aa well M of the hypo- 
thetid Sannik&s l a d .  The Rnssimn Gbvernment and the Aademy of biencee 
have supplied the neceaaary funds, and the preparations have been puehed 
forward so energetically that the expedition is now ready to start. Ahout ita 
arrangemento and plane Baron Toll h a  kindly communiuated to ua the following : 
A Norwegian whaler, H a d  Hirfager, hae been bought for the p n r p ,  and she 
h u  been rwhristened Zayd (Morning Dawn). She hae been marranged for 
her new purpore a t  the well-horn wharf of Colin Archer, the builder of the 
h m .  The superstructure on the deck h~ been tmaformed into a spscioun 
laboratory for zoological, bcteriological, and oceenographicll work, and a t  the 
beginning of May the steamer atartad for St. Petersburg. Baron Toll will be the 
leder, M well aa the geologist of the expedition; Lieut. N. Kolomeiteoff, who 
h u  won arctic experience in his journeys to the Ob and Yenisei, will be the 
captain. Hie scoond will be the S w d i  lientenant. T. Matthieeon, geodesist 
and meborologiet, who took part in the Russian meridian-measurement expedition 
to Spipitsbergen. Lient. A. Koltechak, who h e  already made journoys in the 
Northern Pacific, will be the ocanogmpher; and A. Biiulya, who a h  took pert in 
the Spihbergen expedition, will act aa zoologist ; F. Seeberg, a Swede, undertakes 
the pstronqmieal and magnetic observations; and Dr. Walter, who took part in 
exploratione along the Muman cuaat and in Novaya Zemlya, mils M surpeon, 
bncteriol~giet~and assistant-zoologist. The erpedition will consist, d l  told,of twenty 
men, the crew being all Rueeians, Arkhmgelsk fishermen. Baron Toll's travelling 
companion, the Cosseck Rostorguyeff, will join the expedition as dog-driver and 
interpreter. Dogs are an important factor in a modern arctic expedition; sixty 
will be taken on hoard-forty of the Weet Siberian breed, and twenty of the very 
beet of all Siberian breeds which is found about Ust-Yamk. Provisions are taken 
for three and a quarter years. Briefly etated, the plan of the e x e i t i o n  is the 
following: Early in June the Zarya will mil from St. Petemburg to T r o w ,  
wbere she will stay for a while, ae well as in the new Bnssian military harbour 
of Catherine, in the Kola peninsula Thence the steamer will nail to the Yugor 
Strait in N o v y a  Zemlya, whioh the expedition intends to reach by the end of 
July-thie King the beat time for entering the Kara sea. AE soon as this is done, 
tbey will mil for Cap Cbelyuskin. The arctio miling season being short, there 
will hwdly be time left for advancing in the same year round the New Siberia 
inlands, and Baror. Toll intends, therefore, not to underfake this part of the 
voyage before the summer of 1901. He will winter the first year on the eastern 
coast of the Taimyr peninenla, in the north of Khatanga bey, in about 7 6 O  N. lat. 
Thie is certainly a goo4 point of the programme, becaute the Taimyr peninsula, 



which is nearly na big rs all Sweden to the south of hponia, r s h  atill d y  
unknown. About twelve monthe will them be a t  the d i i  of the espulitba for 
the erploration of the peninsula. If the umditione of the he  are fammdde, the 
New Siberii islands will be circumnavigated in the eommer of 1WL If nat, a 
p b  will be found for wintering, and the winter of 1901-2 wil l  be spent tba- 
The third summex will be given to the return j o m y ,  and, if  possible, it is intandd 
to return criri Bering strait to Vladivatok. 

Lake8 and Valley8 of the Upper B e  Penixuula, North an#n- 
lend.-Mr. T. L. Wabon, who was a member of the Cornell Univereity Espsditb 
of 1896 to Greenland, ban made a uareful etudy of the lakea and vallsp. d the 
Upper Nu@ peninsula, eepeoklly with regard to their origin and topography. 
Hie " Notee" on the aubject are published in the J w d  of QsdoOy for Ocbba 
to November ht. The penhula is 26 to 30 mila long, avwaging from 4 to 6 
milee in width, and is crharaateristidly rough and rugged, intenscted by 
fjords, which in many caeee penetrate to the edge of the ice-cap. The d f r  of 
glaciation are everywhere apparent. Much of the uncovered land is occupied by 
lakea The largeat of these are mostly confined to the large valleyq while many 
tarna are scattered over the higher ground. Theee lakes appear to owe tbeir origin 
largely to glacial action, and are, with p i b l y  one or two exoeptions, true rook 
h s i ~ u .  88 a c h  the valley lakes observed on the peninsula in e k e  from 
over a mile in length down to the smallest-size banin. They varied from a few 
feet to 150 feet in depth. Souudiige. were taken of the largmt lakes, md two 
showed their beds to be wdderably below otu-level. Two typm of volleys 
were observed on the peninsula. The lager of thew are deuxibed M being very 
deep and bmd, and mmewhat U-ahaped in aection. The facts collocbd pointed 
to the wncluion that this type of valley WM due to differential p r e g W  dsay, 
with subsequent ice-erosion. The second type of valley is of minor imporbma 
on account of slight development, and can be c l a d  M strike vallsys. 

The Development of Habitable L h . - U n d e r  thii title, Dr. Xi11 haa an- ' 

tributed to the ScoltirA Geographical Magazins ( b h ,  1900) ncareful study of tbe , 
wnditiom which should govern the opening up of new landa within the tern* 
zone to European civiliition. By development he understanda suoh a tmatment I 
of its natural reaoumds M will enable the land to continue to support ib inhabitant. 
u their number inorenaea ; regarding aa foreign to the invatigation, the endavow 1 
to extract from a country the largeat possible present gain, without regard to the I 
wants of future generations. Thus considered, the pnnrees is weentially one of 
wonring a permanent adjustment of people to the land on which they live, and the ~ 
problem to be solved is that of enabling a wuntry (or aesooiation of countries, such u 
the British Bmpire) to bewme or wntinue .all-supporting. Dr. YiI maidem the 1 
natural resourcer of such a wuntry under the heads of (1) mateiriab for food and 
clothing derived from reproducible vegetable (and animal) m; (2) matmid 
for houaes, implemmte, machinery, etc., wming chie0y from the limited resources I 

contained in the Earth's crust ; (3) the power of doing work, obtainable without I 

risk of exhaustion only from the forces of nature due, directly or indirectly, to I 

eolar radiition. He shows how a due proportion must be mainbined in drawing 
upon them several mources, none being unduly developed to the detriment of tbe 
othera. The attempt to work only the most profitable reeourcee of a wuntry .nd 
to rely on external suppliee for the rest, must, under existing lawn of h u m  
society, be attended with rink. After a eketch of the influence of geographical 
oonditione in determining the relation of the people to the land in old countria, 
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Dr. Mill proceeds to coneider the cam of a new countrg just appropriated by a 
civilized power. Ib proper development wil l  demand, in the fimt p k ,  a 
stock-takii of natural reeources by a oomplete system of surveys; and in the 
next, the proviaion of serviceable communications, the w h  deation of siten for 
toms, and the proper adaptation of their street plan to the &round, and, most 
importunt of all, the introdwtion of the right sort of inhabitants. In oonsidering 
mme of the aomplio.tione which may have to be faced, Dr. Mill makes mme remrulcn 
on the mutual relations which should prevail between higher and lower mceo, show- 
ing alike the wickednsss of tresting the latter M people without dgbte, and the folly 
of regarding them .a in every way apable of equal treatment with Em-. 
Aa mentioned above, it ie to the development of new knda only that attention ie 
directed in the paper, and the more M o u l t  problem preeented by h d e  incapable 
of eelf-support is not entered into. In tha main, Dr. Mill is, by the nature of hi 
subject, limited to a strictly utilitarian point of view, 813.11 consideration for the 
requiremente of the artistic wnw being, it ie to be feared, poeaible in the m p p o d  
p-ic struggle for the estisfaction of more material wants. 

OBITUARY. 

Field-Xmhl Sir Donald Martin Stewart, Bart, Q.C.B., Q.C.S.I., 
D.C.L. 

GIB DONALD ST~WABT was born in 1824, at Forrea He wee the sou of Mr. 
Robert Stewart, one of the Stewarb of Fincretle, who traced their deecent from 
King Robert 11. During hie boy hood much of his upsre time wee spent among the 
fishermen of the coast, and it was then that he acquired that love of the gentle 
craft and skill with the rod which he never lost, and which took him in later days 
yesr afbr yeor to spend his holiday in Canada. Entering Aberdeen University, he 
proved hi ability an a cl~1ca.l  echolar before a cadetahip landed him in India 
(1840), rs lieutenant in the 9th Bengal Infantry, of whioh, mwh to his creiit M a 
smart officer, he shortly became adjutant. In 1854 he saw hie fimt m i c e  on the 
frontier; but it was the Mutiny of 1857 which gave him the first real chance of 
proving the soldierly grit that wae in him. On June 18 of that year he set out 
on his perilou (and now famou) mission of carrying deapatchea from Agra to the 
camp of the Delhi field force, which he succeeded in reaohing in epfety. He wan 
with Colin Campbell at the relief of Lucknow, and subeequently with the Rohil- 
kand Brigade, and alter the suppression of the Mutiny joined the Staff Corpa His 
next service WM in Abyesinia in 1868, where, though employed on the lime of com- 
munications, he, like Roberts, both maintained and consolidated hie reputation. 

After promotion to the rank of mejor-generd, Stewart was selected by Lord 
Mayo for the responsible task of governing the Andamans, which under hi able 
adminietration beanme transformed into a well-regulated industrial colony. In 1875 
we find him in command at Lahore., and in 1878 he was selected for the chief com- 
mand of the Southern Afgban field force when the war brulre out-a command 
which involved the highest political as well as military reaponsibility. The paseep 
of the Khojak mge, the occupation of Kandahar, and the final advance in 1879 by 
the galst-i-Ghileai road to Cabul, in the faoe of an active enemy, are matters of 
history. The c r i i  wae encountered at the place known hietoriwlly M Ahmad 
Khel, where Sir Donald Stewart fought hie one great battle, winning a brilliant 
victory. His e v e n t d  retirement of 7000 tro~ps by the Khaibar, a movement 
which involved great risk, wae no lees brilliantly carried out. He had likewise 



prored b i d  a moot able diplomat throughout the dililcult political mgoobtio~s 
with &hanistan. Be commander-iaohief in India, 8i Donald aaw the 0anqu-t 
of BWM effected, and he prscticrlly inaugurated the modem s y e h  of w e  .od 
communiclrtione on the nortb-weet frontiw. H e  WM a c d t e m t  dmab 
supporter of geographical mapping, the dvantages of which both for a d m i n ' i v e  
and military purpoeea he fully grrsped. An immewe amount of bqqpphicd 
work WM d m  under his command in Afghanistan, and to thii  axtent h e  cLims 
ch ti on M a gwgmpber. h leaving India in 1886, he WM pl.osd on the Indi. 
Council, and became field-marsbal in 1894. At hie d d ,  which o o d  on 
f i c h  26, he beld the post of gorenor of C h e h  Eoopital. 
8i Donald'e kindly nature and innate simplioity of churrctsr, no ltw than hiis 

shrewd good senrq won him many warm friend., whom, whatever tbair 01 

pdtion, he was dways glad to wdcome. or to help with a kind word of d v k  
His heart wan ever young, and he would be commandeered " by hi y- 
grandchild ea readily M by a vimroy. Few of the dietinguiebed guests at * Snow- 
don," whom Sir Donald reigned u military chief of India, were aware of the  upbit 
of fun that would o c c r e i o d y  b d  loose in that happy-hearted houuehold when 
" the c o ~ b  were clear." To the end of hie days he remained alike un- by 
trial and unspoiled by SUOOGM. He married, early in life, a daughter of Commands 
Dsbine, RN. ; and five children (two sons and t h m  daughtsn) eurvive h i  His 
eldest eon, No- Stewart, uucceedn to the baronetcy. 

The death occurred early in May of Lieut.-General LaneFox Pitt-Rivere, rd 
known for hie valuable work in the field of ethnology. The deceased g e o d  wan a 
eon of Mr. W. A. Lane-Fox of Hope -1, and was born in 1827. Entering the army 
in 1845, he med with distinction in the Crimean war, being present a t  the battle 
of the Alma and the siege of Bebsstopol. He became major-general in 1877 and 
hut.-general in 1882. Oeneral Pitt-Rivera' ta9te for ethnology wrm early aroursd, 
for when only twenty-five he commenced the collection of objects illustratiog tha life 
of eavage man, which eventually reached such extensive proportions, and which he 
presented to the University of Oxford, Succeeding to the Rivers esteteu in 1880, 
and adopting the name and urns of Pitt-Rivers, the general devoted his leisure to 
the investigation, by excavations and otherwise, of the interesting uchaeology of 
tbe county round Rushmore, in Wiltahire, publishing the results in rn =ria of 
volumes. He wae for some yeare President of the An~hropological Institute, and 
tooh an active part in the proceedings of the British Association. He had been a 
member of our Society eince 1859, and had served for a time on its Council. 

CORRESPONDENCE. 
The Hap of Central and Southern Manchuria 

THE following notee may be of use to those consulting the Society's new map of 
Central and Southern Manchuria, publiehed in the September number of last year. 

The localitiea shown on the La-Lin--9ansiog mad are unknown. Them is a 
mountain txack to Ma-yi-ho, which I have followcd for some 30 milee; hut the 
regular road pssees through Pin-cho, striking the river Ma-yen-ho a t  8 small 
walled town called Ma-yi-ho. 

From this town the river flows for 48 miles in n north-westerly direction, join- 
ing the river Sungari a t  Nan-tien-muun. Between Nan-tien-munn and Sansing the 



corntry is mountainous and unbridged torrents frequent. I was told a t  this 
village tbat there ass no road along the right bank of the Sungari to Sansing, and 
consequently had to turn west and crgg the river a t  the regular ferry a t  Pu-yang- 
mu, and m reaoh &sing by the right bank. 

The A-ehih-ho river joins the Sungari to the smth-west of Hulan. The A-shih- 
h o - H u h  road orossse this stream a few miles north of A-shih-ho. On this road 
should be shown the lame Bussien eettlement of Harbin, where the railway acroes 
Manchuria fork& one branch to Niiohk and Vladivoebk, the other to Kwan- 
chiing-tsu snd Port Arthur. 

The road from Kuan-chiIng-tsu passing through Lung-wan (called by ite official 
name Nung-ancheng on the map) strikes the valley of the Sangari about 30 miles 
from Petunq, a little muth of Kong-ye-fu, a charming semi-Mongol eettlement 
nestled in an elm grove. Thence, though the river makes several bende towardm 
the east, it rune generally parallel to the road. The latter has a forward bearing 
of 334" to E m - c h b g ,  or Yetuna. 

The very prominent shoulder given to this river above Petnno, with the r o d  
rhown aa bearing to the east of north, is not correct; the direction of this road ie 
truer in the 1887 map. 

The river Hsin-Kmi hm been omitted. This is a shallow muddy stream about 
half a mile wide, whicb, flowing from the west, joins the Yi-tung-ho river about 8 
miles to the muth of Lungwan. 

The road to Kwsncblng-tzu leaves the imperial Kirin-Mukden road at  the 
rillage of Ta-shwei-haw, 20 milea weet (by road) of Kirin. I am inclined to think 
that the Imperial road is rhown M bending too much to the east, which places 
Pi-tug-cho in too high a latitude. This town can scarcely be north of 43"-20', 
becruw by a rough coipaee rketch I found that Kwan-chilug-tzu is practically in 
the name latitude M Kirin. Now, Pi-tung-cho is 36 miles by road from Kwan- 
chiLng-UU, but the direct distance on the map is only 20 milea, which, with every 
allowmce for sinuosities, ie too short; either Kwan-cbi~og-tzu in further to the 
north or Yi-tung-Cho further to the south t b n  shown on the map. I believe 
the latter to be the aee. 

If this deduction he correct, then Kai-yuan should he more to the eant, and the 
arnde with the valley of the Liu-ho or Hwei-fa ; in fact, the position of Chao-pang- 
chiing ir probably 20 miles east snd slightly to the muth of tho poeition assigned 
to it. This would place Kwan-Kai in about lat. (18" N. and long. 127" E., for the 
Whei-fa doer not take such a northerly course an shown on the map, an proved by 
its road dirtance from K i n ,  about 80 miles. Ou the map the direct distance 
hetween these places ia shown an 37 miles, whereas in the poeition I d g n  to 
Kwan Kai ite direct distance from Kiriu would be 56 mileu. 

I may mention that the general course of the Sungari above Kiiin is south- 
easterly. I drove on the ice up to its junction with the La-fa river, and from that 
point ma that the Sungari cune through the mountains from a south-easterly 
dimtion. Doubtleee it  makes a large bend back to the junction of the Wheifa, 
but I doubt, except perhap in its upper reaches, that, after leaving the immediite 
neighboorhood of Kirin, its course ie ever west of long. 127O. 

The late Governor of Kirin told me that his jurisdiction extended down the 
Imperial road to Wei-yuan-phu-munn (marked on the map aa Wu-Yuan-fu). Aa 
its name indicater, i t  is a gate where tolls are levied on goods p a d u g  between the 
provinces of Kirin and Shunn-King. The willow fence hae long since dissppeared, 
but the gaten remain, and very summary punishment is meted out to who 
attempt to evade the tolls by v i n g  the provincial frontier a t  any other points. 

The provincial boundary .@&ween the provinces of Kirin and Shunn-King follows 



the omst of the hills which sopulrte the Imperial from the ~ - c h l n ~ - t t u -  
K d - y u . ~  road, cromm the former rod M above h t e d  a t  Wei-yun-phu-munn, 
turns north-ssst to the Chao-yang-shan, thence eorith-emt, cnmaing the Whei-fa 
valley midway between Chao-yangchfing and Hei-shih-to, and so to the greu 
northern bend of the river Yalu. While on the subject of bonndaries, i t  nuy be 
well to notice that the province of Shunn-King b not shorn ss extending up to the 
Great Wall a t  Shan-hi-Kwao, though d l  other m a p  indioate tbi as the boundary 
of k c h u r i a ;  ortainly the 'Official Chinese Gazetteer' showe the divisions of 
Chung-heso and Chung-chien-so as inaluded within the chon of Ning-yuan. 

The little tom of Hain-min-tun, or Hain-min-ting, aa it is deeignated in of6cul 
perhoe, has m n t l y  attained European notoriety, and, as the p-nt terminus 
of the Shm-hai-Kwan-Chin-cho railway extension, has some claim to be corrsetly 
shown on the map. From a commercial point of view, it  M of importanoe to note 
that i t  is 8 mil- d i i t  from the river Liao. The Imperial mad from Mnlrdm 
to Shan-bai-Kwan cmm~ the L i i  a t  32 miles from the h i t a l ,  and then, turning 
west by south, continues for 8 miles before the little town is reached. It is 
shown too far to the wwt; the map placea i t  a t  39 milw in a direct l i e  from 
Mukden, tholigh the road diitance is a t  the outside 40 miles. A more correct 
position for this town would be lat. 42O, long. 12Y 60'. 

The main road from Liao-yang passing over the Mo-tien-ling to t h e  month of 
the river Ydu, ehould be shown ns roughly running along the parallel of laL 400 

far east .e long. 124O, when It turned south to Feng-hwang-Hwang-ohhg. 
It will be seen that on the map there are two places named Lien-shan-Kwan on 
separab r& Thew are one &d the name on the =me road. Lien& 
Kwan is the village where the Mo-tien-ling road torna southwards. The map 
might be made more correct if the main road between Ta-tung-ku and Feng- 
hwang-chting were deleted, and shown as p i n g  through the more northerly of 
the two ~iei-eban-kwane. 

The road from Sai (not Sa)-ma-chi to Lien-shan-Kwan should stand; it  wss 
used by the Japmeae in 18!M, when they advanced to reconnoitre the Motien-ling 
psee. But, to be accurate, i t  should be shown as joining the Feng-hmg-chilog- 
Yo-tien-ling road a few miles south of Lien-shan-kwan, a t  a village called Tsw- 
ho-ko, which must, I think, be identical with the place shown on the map 
Chso-huo-ku. The Ai-kiang join the river Yalu near Chiu-tien-chnng, and Peng- 
h w q - c h b g  ia on a tributary of this stream. 

As regards the very prickly subject of the spelling of nsmea,. apart from typo- 
graphical errore, i t  is o b r v e d  that the orthography generally ueed by English- 
speaking people haa not been invariably followed Thus, Hsin (new) in Hmin+Mng 
(Petuna) and Hsin-min-tBn ia spelt Shin. In  a recent diplomatic note it is spelt 
Sin ; but the generally accepted spelling b Hem, and oertainly both of theae more 
nearly approach the native pronunciations than Shin. Another l a s  ddensible 
innovation appears in the word Chou, which h.8 bsen written Chau. To an ear 
untrained in the subtleties of Chineee tones thie particular monoeyllable resembla 
"jou" in sound. The oonventional method of expreseing thia sound in English 
has hitherto been chou. Chou may be a nearer approximation to the true eound 
than Canton is to Kwang-tung, but it  is merely a quation of degree, hence the 
futility of deviating from the conventional spelling in  order to approximate more 
closely the true pronunciation. No system h.e yet been devised to satiafacbril~ 
reproduce Chinese sounds aod tonee with English letters, and whether the un- 

The h c i l  have adopted certain rulea for  pell ling Ohineme geographical nunm 
whioh an far as possible have been given effect to above.-Ed. Q.J. 



initiated European aays jou, dm, chau, bhn ,  or Wlcon, he will be equally 
unintelligible to the Chinese. 

In concluding these notes, I take the liberty of congratulating the W e t y  on 
having supplied its Febws with an extmmedy useful map of Central and South 
?danchur&, and one which b a distinct advance on any that has yet appeared. 
Manchuria in a moet i n m t i n g  oountry, favoured by nature with a splendid 
climate and a luxuriant sail helped by an active and vigorom race, and beyond 
a doubt rich in mineral wealth; i t  ie destined mme day to beoome.what nature 
h~ intanded it to be--one of the richest and moat f louriehi  countrim in the Far 
East. 

G. F. BROWXE, Lieu+-Colonel, 
Military Attach6 in China 

Bhnnghai, March 7,1900. 

The Map of Kaahmir. 
I bave recently d with inte~rest and pleanure a book lately published on sport 

and tra~al, named 'A Summer in High Mi' by Captain F. E. S. Adair, late R i e  
Brigade, for many of its pages recalled to memay a people and country I once maw 
muoh of. As I am responsible for the aoouraoy of the map of a part of Kaahmir 
territory I am about to refer to, I trust I may be permitted, after a reference to my 
joumml and original map, to reply through the medium of the Qeographioal 
Society's Journal to the following extraota On p 66, when in Camp Kande in 
the Hushe valley, CIptab Adair writee, An old man eventually told us that a 
small ravine that we saw opening up to tbe went, and whioh WM apparently cloeed 
by a big mountain about a mile from i b  mouth, turned a comer and became a 
lnge valley, which had never yet been explored by a white man (thii I believe 
to bave been true, M I found on thii oocaaion only thmt the Government surrey 
WM not correct), and was full of ibex." On b b  return through the name village, 
on p 76, this valley is qph referred to : " I found on this oaoaaion, the only one 
during the whole of my trip, that the Government map WIW incorrect. The entrance 
to the valley b moet curious ; i t  rune eurt and went, and looh as if it  were a narrow 
nalah (watercoume) about a mile long, and c l o d  .by a big mountain. However, 
the volume of water ponring down the stream denotes a w i n e  of some length; and 
indeed, on reaching the head of the apparent eul-dc-WC, yon find that the river 
takes a bend a t  right anglee, the valley running about north." Them remarks 
convey to the reader an impmion that a very important valley had neither been 
seen nor mspped by the eurveyor. 
The Hmhe Loomba or valley, whioh i a  one of the main tributaries of the 

Sbayok, receives the drainage of four great glaciers, viz. the Aling, Manherbrum, 
Atoeur, and Nanga, descending from that remarkable rant mmicircle of lofty peaks 
wmmencing on the west of the Huahe valley with B,, Zoah (21,207 feet), to K,, 
Mderbmm (26,876 feet), K, (26,119 feet), K, (22,764 feet), K, (23,906 feet) on 
the east side. Thii tributary wan explored by me in 1860, and surveyed by plane- 
table on tbe ocale of 4 miles to the inch. I entered i t  from the Thulle valley, 
another main tributary of the Shayok on the west, crossing the dividing lofty 
ridge of 19,000 feet and upwards, and dacmding to Kande. Fortunately, I have 
a photograph copy of my original plane-table work of this part of Baltistan made 
in the surveyor-gends office, Calcutta. This shows the valley visited by Captain 
Adair, that joins the Huehe river at Kande, quite true, meeting it with an east and 
west wurm, turning towards the northward after about a mile; even the path 
leading to the graAng-grounde referred to in entered. The name I received for 



this I a t e d  valley wan the Apo-brok. I we, on reference to the enpaved .Uls 
sheet of thin put of Kaehmir territory, this name is inserted, but not the path up 
the ravine; not being a main line of commnnio.rtion, I pnenme i t  wan omitted. 
I do not know what Government map Captain Adair had with him. I may my 
here I did not go up into the grazing-grounds, and he WM probably the firat white 
man to do 80; but I aaw the whole valley well when I ascended the pmk of 
Ghungokeigo (18,848 feet) on August 17, 1860. This pesk is situated ronth-west 
of Kande, on the southern watershed of the Apo-brok, which ars men from the 
junction with the Huehe rlver up to the glaciers a t  the head of it, the Lrgslt 
branching into three smaller ones under pesk B,,. I n  mountains such M t h a  
little oan be oeen from the depths of the valleys on the grazing-grounds, sod i t  b 
only by aecendinq to points high up on the main ridge% from whence the grat 
peaks laid down by the triangulation work become risible, that an aoonrate pmition 
can be fixed on the plane-table, and the surrounding minor p k e ,  pinwlm,  and 
other topography sketched in. Thus, in this valley-the Hushe, the l&Lnom 
ravine8 to me are thaw joining the Hushe river on the east or left bank, of which 
the Xgamah is one joining i t  also cloae to &ode village. I did not pneLrrte into 
one of them ; their wumea were sufficiently well eesn from pointa on the  mououin 
spurs went of the river. Thew side valleys are not very d b l e ;  moet of it ir 
terrible ground, with the swollen s t ream and rock shoots, bnt for purpe6 of sport 
some might no doubt be visited. Ibex are very abundant in thin psrt of the 
country, and I read in my journal that I counted no lasa than fortg: together in r 
ravine below Chungoteigo peak. Shooting wan ont of the questkn; m y  whole 
time and attention had to be devoted to the survey work, for the days of summar, 
when high points can be amended, are very limited. 

To those who do not know how the survey WPB conduoted, and d i  in 
pprte shortcomings in the Kashmir survey mapa, I mry my a t  onoe maoy sucb 
oan be found, and that it  might, for the male. be shown in far greater detail; but 
what would i t  have wet, and what may be the vdne of this maan of rock and mow 
and ice far away from the lines of communication? I could point out the h d -  
waters of many large rivers, and details of the highent' gronnd that were never 
visited, but sketched from a distance--ground whioh during the laat forty years 
has, no doubt, been penetrated by officers on shooting-expeditions I can noall 
how often it  wan impossible to get into such ground, and how many contingencies 
might occur to prevent it, such as the absence of the usual rope or wooden bridge, 
when there wan no time to wnstmot another; the melting of the snow bridga; 
heavy rain or snow, swelling the rivers and closing paneen; the dearth of pmvigions 
when a certain point had been reached; and, in those dam the apathy and even 
pnssive opposition of illdieposed local officials, leading to the bolting of all the 
male population of a village. All thu had to be contended with. On account of 
the great expense this survey entailed, a certain limit of time had to be given b 
the topography, much of which therefore comee nuder the head of reconnrrisrwe, 
although I think i t  may well be termed recon-ce of the firat order, M it ir 
free from all accumnlatiug errom Many officers who annually visit Ksrhmir .od 
penetrate into ita more remote valleys in  search of sport, have a sufficient know- 
ledge of surveying to correct and improve the topography of the exirting m a p  of 
thin and other portions of the Himalayan range. They might submit thin infor- 
mation to the Surveyor-General's ofice. If the amount of e m  m a  large, it would 
be worth while deputing some redimental officer (partly for purposee of imtmction) 
to execute a piece of phe-table work over the area in quention, to be embodid 
eventually in future editiona of the map. To gain an eye for ground and gnsp 1tn 
capabilities in attack and defence in a broad way, eo essential to s d  military 
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operations in a mountainons country, no work is more valusble or instructive than 
sllrveying with a plane-table. I wish all our ofticen (who u e  naturally good 
draftmuen) could have this training put in their way, and I em no difficulty in 
organizing such a syetem, particularly in India. 

H. H. GODWIN-AUBTEI. 
Nore, Qod.lming, April, 1900. 

ICEETINGS OF THE BOYAL GEOGRAPHICAL SOCIETY, 
SESSION isseisoo. 

Tenth Ordinary Meting,  April 30,1900.--9ir CLEHER~~ MABIKEAM, K.c.B., 

Preeident, in the Chair. 
E m o ~ a - B e r n a r d  F. Hall, M.A. ; Willicrm Kn+ton S. Kcatrington- 

Waton; Sydney & Couray Tliompaon, F.Z.S. ; Edmund Tydsman ; Charla 
Hun* Ward ; William Nancc Williams. 

The P R E S I D ~  mid: We are honoured this evening by the presance of Hi 
Majeety the King of Sweden and Norway. We do not reaeive him here an an august 
viaitor, but M one of our wllenguee and an one of tbe most illumtriou of our honorary 
membem. Hi6 Majenty ir well known to us all for the in t smt  he hm alwap t.Len 
in geographical science, and for the liberal and enlightened way in which be hm 
supported and e n c o n e  expeditions for exploration and discovery in unknown 
countries. It haa been my duty and my great pleaenre to prewnt to two sub- 
jects of Hi Majwty, the Queen's Royal award, after their return from dangerous 
and moet important expeditions. which were supported and encoutaged by thalr 
eovereign. But we have never before had the p t  honour and p lwure  of 
d v i n g  Hi hbjeaty here in penon. I hope it  may not be the last time, and i n  
yonr namee I offer to  him a moet hearty and moat di welcome. 

E M .  the Krrro OF SWEDEN AND NORWAY : 8i Clementn Markhun, I beg to 
return my very sincere and heartfelt t h a n b  for the greeting with whioh you have m- 
oeived me. I am happy to atmist a t  rn meeting of this learned and highly distinguished 
Society, of which I feel it  a d l y  great honour to be an honomy member. 

Tbe PBEBIDENT : We have the pleanure of welcoming hen, two of our foreign 
gold medallists, Major Wisemaon and Captdn Biiger. You will be interested to 
hear that we have received the pieae of wood containiug tho iowriptiou which was 
carved on the tree under whioh Dr. Livingtone's heart was buried, by hie African 
boys. 

The Paper mad WM :- 
"Through Africa from the Cape to Cairo." By E w u t  8. Grogan. 

Eleventh Ordinary Meeting, May 14.1900.-Sir C L Q ~ ~ T S  MABKHAM, K.c.~, 
l'reeident, in the Chair. 

E ~ ~ c n o ~ a - D o n .  F. A d n o  Ammayo, Bdivion Minwter; Thomas Bowyer 
B o w ,  A.M. Imt. C.E. ; F. W. Carey ; Parcy Inoin Chrk ; James B. Hdcrow ; 
Major Arthur E. Hay, I& R.A. ; Major Thornor George Johnaon, I.S.C. ; R. D. 
OMham, Supl. @ml. Swoey of India;  Owen Arthur P a m k ;  Horatw W s  
Powell; Colml  Jamcr Gwdner Stowe, Consul-General for the United Stab; 
Robert T. T u r k .  

The Paper r a d  wan :- 
The Anthropgeogmphy of British New Guina"  By Prof. A. C. Haddon, ~.as.  
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BJ W O E  BOBEBT D.W, LLD., LBrr(or, ROB. 
!ha following abbreviation8 of noma and the djeotinm derived ham tham 

employed to indiab the ramos of d o l e e  from other pab l idom.  Ch0gmpbb.l 
nrimaaminenoharenrittenintall:- 

A. = Aadsmj, Aculemie, A b i d e .  Mag. = m e .  
Abh. = Abhmdlangen. Hem. = Hemoh, M 6 m o k  
Ann. = Annab, Anmleq Anlulea Met. = Meteorologid 
B. = Bulletin, Bollettino, Boletim. P. = Prooeeding.. 
( l o m . 3 C o m m ~  I a 3 Royal. 
0. Bd. = Oompbm Bsadru I Bsr. = Bedew, Beme. 
Erdt = Edhmde. 0. = W t y ,  Wbte'. Belrhb. 

Sitrb. = Sitmmgnberioht. 
T. = Tmnmotiom. 1 

L = Inrtituts. Inetitutlon. I V. = Yemin. 
Ir=I.ratiyu Verh. = Verhandlnngen. 
J. = J d .  W. = Wiaren8ohnft. and oomponnb. 
k. e k = kaiarlioh and k8nIglioh. Z. P: Zeibchrift. 
16 = Mittdungen. I Zap = Z a p W  

On mamnt of the ambigaity of the words odaw, eta, the cdre of boob in 
the lbt below i~ denoted b j  the length and b d t h  of mver in imhea to the Peud 
half-inoh. The sire of the Jwrnal b 10 x 6). I 

Arulrrtionoith.mrbirthirIlrtrillk.otierd.IwrhmintL.MJ-- ~ 
ZUBOPE. 

A ~ H ~ d u ~ v ~  Z. Qer. l!i+dk. Berlin 84 (1899) : 4!&445. &a-. 
Die gesohiobtliche Entwiokelnng dea %terreiohidungnrinohen MMUr-&uteri- 
wsrene Von W. 0t.veuhagen. 
A rketoh of the hidory of the ofE0i.l rnme ye in Anrtria-Hanpry. 

W~rm. B.8.R.4 cPAnbm W) (1900) : 421-441. Eadldlle. 
De la n6oersitd d'une plnr g ~ d e  Belgiqne. Par 16. A. de Haallevilla 
An appeal for the expennion of Belgian intemta in China. 

-DanphM. Annuaim CZub Alpin Fmnpie Sll (1898) : 101-113. m. 
A l'Obiou, qaelquem notes d'm touriste &logne. Par 116. P. Lory. With 
1ulUtmtwlu. 

F~oe-Daupbh6. r w h ~ a n d B ~ .  
Annuaiw Club Alpin Fmnpis Sll(1898): 515-543. 

TonrnC d'un intendant dane le Hant-Danphinb en juillet 1762, m a n m e t  i n a t  
de Pajot de Marchevel, publie' et aunotd par M. Paul Guillemin. 

I ~ M o u n t  Ventoar ' Badme. 
Ia (tthgmphie do Moot-Ventou. Mimoire ab.rt( nu Con@ de Q & r ~ h ! e  
tenn en Septembre 1898 A M-ille. Par Eng. B d m e .  (Extrait dn n etm 
de la 80oibt.d de Giogmpbie, tome u i i . .  nos. 1 et 2 Itkneille, 1899. Sire 
10 x 64,pp. a *&**-* -a+e ,&ar iLra  

F m e - P u  do C.ki.. B.6.Q. Lills 3S (1900): 55-63. Vezm.rrch. 
Lee Exoarsions de la Sooibtb de GPographin de Lille en 1899. An p)r de la 
hoaille. Exoursion aru Minee de Bruay, 8 Juin 1899. With Hap. 
Notea on the coalfield of the north of Fmnoe. 

Fnnoe-Pyxenom. Annuaire sub Alpin Frayair W (1998) : 242284. -6. 
Arnae-lea-Bah. Per Y. Th. &lomb. With 1UurtratMu. 

FMO~VU. Annwire Club Alpin Franpu 96 (1898) : 371-430. 
La vallbe dn Ver. Par Y. Fernand h'oetiuger. With 1Uwtratioru. 

~~- 
es-y. Pctermannr M. 46 (1899) : 283. -- 

Gee p b h e  Verbreiton von Indnetrie und Lnndwirttchaft im Deneben 
~ e i x  (Begleitaorto zu 'f nfel 18.) Von Paul Lsnghans. With Map. 
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e a m - - ~ ~ g l .  - 
Veriffentlichungen dm Kiiniglich Prenssiechen ~eteorolo~imhen Institute. 
Heranage eben dnrch deanen Dimktor Wilhelm von Bezold. Ergebniseo der 
~iedem8ag-n-hbohtnngen in den Jallren 1895 und 1896. ( H a m  pp. lviii., 
210, and 212.) Ergebnisse der Beobaohtrmgeu an den Stationen I[. nod 111. 
Ordnung im Jahre 1899 zn~leich Deutuches Meteorologisches Jahrbuoh fiir 1899 
Benbaohtungmptem den Kiinigrcichs Preween und benachbarter Stcuten, 1899. 
Heft i S i i  IS x 10, pp. 62. 
3-895. Heft iii. E r g e h n k  der Beobachtnnppn an den Statiouen 11. und 111. 
Ordnung im Jahre I895 mgleich Dentnchea Meteorologiechea Jahrbuoh liir 1893 
Beohohtnngss~atern dea Hiinigreicbs Prenaeeu und bendbarter Stsaten. Berlin : 
A. Asher & Co., 1899. Size 13) x 10, pp. XI. and 99-314. Map. 

beltand. Q. ! M d d f t  16 (1899) : 71-87. Brrrnn. 
Arkcsologbke Undem@plser Island. Foretagne i Sommeren 1838 af Kaptajn 
Daniel Bmun. Witb P h u  and llldm(ionr. 
Obnervations on the anoient bnildingn of Iceland. 

MY- O m .  
Modem Italy. 1748-1898. By Pietm O d  (The Story of tlie Nationr) Lnndon : 
T. Fisher Unwin, 1900. Sim 8 x 64, pp. xxiv. and 404. Map and I11uJrdwnr. 
Prias 5r. Presented the PubliJlcr. 

Itsly-V08~rip~ AUi R.A. Lfncei Rendiconti 8 (1899) : !27b281. Hatto~o~i. 
Sulla cauan verosimile che determinb la cessa~ione della fase effamva cominciata il 
3 lnglio 1895 a1 Veburio. Nota del Prof. B. V. Matteucci. 

Mediterr8neuL Blwk. 
Narrative of Cruises in the Mditerranean in H.M.8. Euryalw and Chanii:leer 
during the Greek War of Independenco (1822-1826). By William Black. With 
an Appndix on the Climate, and Meteorologiaal and Noanlogical Tablea. Edin- 
burgh : Oliver & Boyd, 1900. Size 9 x 6, pp. xii and 356. Murtratimu. Pries 
141. net. Prexnttd by the Publhhur 
I n  a prefaoe, Dr. W. G. Black explains that the manuecript of a journal kept by bir 

onole during naval service in the Mediterranean in 1822-26 having recent1 come into 
his handq Ire considered that ita historical interest makes ite publication dvieable. 

l e d i ~ - C m t a .  P.R. Artilley I. Bg (1899) : 519-339. Simpmon. 
With the International Field Force in Crete, 1897. By Major H. C. C. D. 
Bimpeon. RA. With Map. 

B a d  - 
T h e  Bussinn Journal of Financial Statistics, 1900. Specimen Number. St. 
Petemburg, 1899. Size 101 x 7, pp. 236. 
Thi new joumal, published in Englieh at  Bt. Petomburg, is intended to eupply 

Britiah and Amerionn readers nith nocurate etatistice, and a portion of this specimen 
number is oocnpied nith instances of errom made in various publications in rendering 
Russian flgnrea. There ie no etstement M to whether the Rwrian Journal is an 
ofacial or a private undertpking. 

Spin-B8leu-k Man&. Annwire Club Alpin Fmnpis 26 (1898) : 431-452. Vuillirr. 
La Sierra de Majorque et leg nouvelles cavemen de Mannoor. Par M. Gaeton 
Vnillier. Wit% IUwtrationr. 

Spain-hrly raps. l u c a l .  
Gabriel Marcel. Lea nri~inen do lo Carte d'Esprgne. Extrait de la Revue 
Hispanique, Tome vi. Paris, 1899. Size 10 x 64, pp. 36. Map. Presented by 
fhs dulhor. 
A critical study of the maps of Spain from the thirteenth to the nixteenth centuries. 

 weda am-Boonduiw. Ymsr 19 (1899) : 283-331. KjollLn. 
Stndier iilver Sverips politiin g~iinser. Af Budolf Kjelldn. 
On the political boundariee of Sweden considered historically. 

(Ireden-People. Ymer 19 (1 899) : 405-408. Betn:ur. 
Om de af Svenrka aiillakspet fiir nntropologi och geomfl fvranstaltsde antropo- 
logbka undereijkningama i Sverige. Af Qustaf Betziue. 
AnthropomeMc rwnlta of the measurements of Swedish recrnits. 
No. V1.-JUNE, 1900.1 2 x 



863 OEOOWEICAL LITEUATOBO OF TBP MONTH. 

f J w d m - T e ~ ~ ~  YW 18 (1899) : 22 1-242. - 
Bveriges tempsrrhu Forhhndeu j6mforda med det iifriga E u r o p .  Af Nils 
Ekholm. Wifh Mape. 
On the mean atmospherio tompmture of Sweden with m a p  of inotherma and 

ironomslo~ lines for January and July. 

Britwrnd. Arnwim Club Alpin Franww 1 (1898) : 201-Pll. Cdmt. 
A travers le Canton d'Unter\veld. Pu I. Henry CuCnot. WiU Ilkuiratiou. 

Tl~by-K~wm. A a .  Q. Qer. W k  1 (1899) : SW-372. OsQdrh. 
ReiaeeindrOloke ans dem vilajet Koaovo. Von Dr. Karl Oentreioh. With Map a d  
IIZurtrat~nr 

T u ~ - M a o d ~ .  
Ein Beitrag zur Qeogmphie ron Makedonien. haupmil-Dissertation der Hohen 
phil~~ophinchen F h l W  der Univmitiit Leipzig znr Erhngnng den Dolaorpadem 
vorgelegt. Von Dimiter Chr. Iliteohd. Leipaig: B. Georgi, 1899. 8i.e 9 x 6. 
pp. 48. Prrrenkd by Prof. RRdzd. 
A monograph on the geography of the province of Maoedoaia, taking aocount of dl 

mpectm of phpiocll sud political geography. 

untta - 
Mines and Quamea General Report and Statisti08 for 1899. Advraoe Pmof 
(wbjeot to oorreotion) of the Tablea relati to the Outpnt of Coal and other 
Minerals and the number of pereona employ3at mines worked under the Coal a d  
Metalllferous Minee Regulation Aotn during the Year 1899. London. 1900. S i i  
13) x 84, pp. 12. Pre& by (hs Homr OJb. 

Unit& Xhgdom-Agrhl tnrd  Csnrrrs. ForhriglWy Rw. 67 (1900): 591-601. Bmr; 
The Next Agricultural Censua By William E. Bear. 
Sngpntiona for the inclnsion in the ffihedulesof the forthcoming censum of headings 

for the more eocnrate determination of the statw of the varioue elemenb of the agri- 
cultural populntion. 
United Xingdom-Chnnrl Pilot. =(I. 

The Channel Pilot. Part i-South Coast of England, originally oompiled by 
SM-Commander John W. King. B.N. Ninth Edition. London: J. D. Pottar, 
1900. Sire 9) x 6, pp. xx. and 450. Indrz Chart. Price 2r. 6d. Prerentad by Us 
Hydrographer, Admirdfy.  

United Kingdom-England. X- 
Quarterly J. R. Mete*. 6. M (1899) : 330-334. 

The Average Height of the Barometer in London. By R. C. Momman. 
Diecussion of observations to wmplete the geps in Mr. Eaton's monumentd db- 

c d o n  of b m e t r i o  preenore in London, and to extend these no m to take - a t  
of one hundred and twenty years. 
unitd Kingdom-Hetwrology. - 

Report of the Meteorological Council, for the Year ending Mamh 31,1899, to the 
President and Connoil of the Boyal IJooiety. London : Eyre 6; Spottimroode, 1891). 
Size 10 x 6, pp. 136. Map. Prim 7fd. 

United Pineom-Bcotlurd Watt 
A History of Aberdeen and Banff. By William Watt. Edinburgh and Londaa: 
W. Blaokwood & Bone, 1900. Size 8) x 6, pp. rvi. and 438. M a p  P h  7 t  Gd 
net. Prerentud by the YubZirIkr~. 
An intereating volume which. although awompanied by several mags, pays perhaps 

the absolute minimum of attention to the geographicrl conditions whic largely guided 
the historical events that are recorded in ite pagee. 

United Xingdom-Bootland. Quarterly J. &log. 6-58 (1900): 198-204. B a d -  
On a Partioular Form of Snrfaoe. ap rently the Result of Glacial Erosion, seen 
on Looh Lochy and elmwhere. By c. T. Blanford. With Illuslrafion. 
This ie referred to in the Journal for May, p. 530. 

United Iingdom-Wder. Gedog. Mug. 7 (1900) : 58-61. ab... 
Some Snowdon Tarns. By J. R. Dakynr 
This ie referred to in tho Journal for l a y ,  p. 530. 



M I A .  
Ads-Hiatorioal P m p k  Rev. Gdcltijiqw 18 (lS00): In-178,20&!&0?. U&t-Yver 

Lee penplea mhmrb de 1'Asie Centde. Pu 16. Q. 8riot-Yr- 
The flndimgr d tbi. paper us d i m 0 4  by Y. z.bomwaki in the =me review, 

PP. -- 
mM. - 

China No. 1 (1900). F o r t h  d e n  rerpeoting the ASim of China. 
London: Eyre B 8p6uimoade, 1900. Wire 13 x 81, pp. u iv .  and 412. pI.1. 
Pries 38.7w. 
Diplomatic d i t c h e a  written during the y e u  1899. 

P m a h  Ind-AnUm. htmoa 
Ngsnn-wn-tcbloo. Mhoirer mr I'Annam. Tmdnction .ammpegn& d'nn 
lexi ue gkgraphiqne et hbtorique. Par Clmille Soinnon. P e m  : Impri-rie 
dea ?arnriata an PP-t'eng, 1896. S i  10 x 61. pp- riii. and 5d2 Ria 1& 
Tradation of a book written in the bginning of the fourteenth osntn by an 

Anmanem refugee in China, w e d  Li Tu. The translation is acoomPnied% 110- 
nnd a geogmphiul index. 
I*. mumdu. 

British A.tmnomical drociation. The I n d i  Eclipse. 1898. Beport d the 
Expeditiom orpoized b the BritiJ btmnomical Amocialion to o k r r e  the total 
Solar Eclipw of 1898, Sauna 22. Edited by E. Walter Maunder. London: 
Husll. Wakm, di Viney. LX, 1899. S i i  10 x 61, pp. xii. and 172. Nu- 
W i o u  Prswnbd b W. H. Maw, Ejp .  
Partiwlan of the obrvations of the solu = l i p  of 1899 in T.1~5, h e r ,  .ad 

Jeor. 
India-Mtbtul. Alpine J. SO (1900): 3-10. Bulloak-Worhun. 

Two Pioneer Amensions in Baltbtan. By M n  Bullock-Workman. WU 
I U d m ( w n r .  

-ky.l --. 

L b t  of Prooeedings. eta : Beng.1, 1859-1897. Pmerred in the h r d  Depart- 
ment of the India Omce, London. London: Printed -by Eyre & Spottiiwoode, 
1899. Sire 13) x 4, pp. iv. and 40. Pwwated by the India w e e .  

Indk-Eim8laya. Alpine J. SO (1900) : 1-3. FrnMdd. 
The Tour of Kanohinjings. By Dooglu W. Freahfleld. 
Mr. FrashLld and Mr. Qarwoad, with the Signori Sello. left Darjeeling on 

September 5 Ld yew. and made a jonrney ronnd Kanchinjinga, cmwbg the Jongrong 
4 8 pnaa of 21300 feet, and returned to Dajeeling on Ootober 25. 
ub- ruhmir .  xeve. 

Piohuwqne Knahrnir. By Arthur Neve. Illnrtrated by ~~y W. Millab. 
London : Elsndr 6: Co., 1900. Sire 10 x 8, pp. xri. and 164. 
A gmphio m m t  of Kashmir written by a medioal mimiooary of the C h m h  

Missionary Booiety. The mnio grandeur of the country in illartrated by Mr. Q. W. . 
Millab' photogrsphr. 
I n I I i a - ~ ~ .  -. 

Admioirtration Beport of the Marine Solve y of India for the 0tlld.l Yesr 1 8 9 M .  
She 13 X 81, pp. 18. Prsrsnlai by Ihs Bunsy. 

India-Wrect. Ydl& 
Betnro of W d r  and Cfunalties in Indian Water6 for the year 1898. Prepnred 
by Commander P. J. Falle. Calontto. 1899. Size 13 x 84, pp. 84. Chart and 
Diagram. 

Indian lbean-ahridmu and Cocor-Keeling I h u d e .  kxmdals;. 
Chrirtruse nnd Cooos-Keeling ]$lands. Report for 1899. Colonial Reporb, Annuel 
No. 286,1900. Size 9) x 6, pp. 16. Pries ld 

Indhn Ooaan-Chrbbm I h u d .  Andrem. 
A Monograph of Chrirtmm Island (Indian Ocean): Phpiml Featum and 
Geology. By Charlea W. Andrewr, u.A., eto.. with dwrlptlona of the Pnuna and 
Flora by numerow amtribntom. London : Loo~manr 8 C'u. 1900. Sizu 9 x 6, 
pp. xlv. and 338. Map and 1Uwtrathu. Prcrsntrd by the BritirA YYYUJ~. 

After an account of the hirtory and physlcnl fcnturem of Vl~rlrtrnur island by Mr. 
2 Y :! 
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Andrerr. them follow eighteen utiolem by opeoialiatr on different roo1 ul p p %  
ten mtio1e-a on k n y ,  and five on geology and plmontology. There ir Zibliignphy 
of the inland. and the mono,mph ir illustrated by numerous map and drawing& 
Jam-Buthquakw. Omri 

J. CbIloga Sci. Imp. Uailmrity T6k56 11 (1899) : 389437. 
Notee on the Eerthqnake Inrertigation Committee Cet.logne oi Japnem W- 
quaker. By F. Omori, D.8C. with M a p  and -ma. 

Jnw-Xuthquaku. -P 
J. Cdlege &i. Imp. Unicerw TCkfi 11 (1899): 315568. 

The Earthquake Invertiption Oommitlee Catnlogne of Japanere EarlhqaPL~~. 
Superintended by the late Prof. 8. Sekiyn. 

Mala p Pclrmamu M. 45 (1899) : :-292. Wi8hm.l~ 
Die Inml Miangu. Von Prof. Dr. A. Wiohmann. 
On the wntrovemry M to the identity of the i a b d  ' Meangim," flrst d d b e d  b 

Dampier. 
Malay Amhip-Mob. Pstcrmun~u M. 46 (1899) : 219-280.275-280. BlleLiy- 

BeiMge m r  Qeologie von Cctlebee. Von Prof. H. BBcking. With M a s  
P d r  Yn~r 18 (1899) : 187-201,243-264. Pa. 

Penkn, folk och rtat. Af A. Falk. 
P h i l l p p ~  IeluIds. rnk. 

Obeematorio de Manila Tifoner del AmhipiQago Filipino y mares circunvecinol 
1895 y 1896. Eetndio de lm mirrnoa por el P. Juan Doyle 8. J. Manilq 1899. &so 
124 x 9. pp. 106. Diagram. 

3LIud.-o.nounl. - 
Die Cypriniden des Kanhws. Tifliq 1899. Size 10 x 7, pp. viii and 158. P b k  
PIsMJsa by Dr. G. M e .  

3LWt.dibbl.lr Melsorolog. 2.17 (1900) : 2852. W O W .  
Tnmpemtur und Bewiilknng am Ufer der h i k a l  and auf den benachkrten Hiibeo. 
Von A. Woeikof. 
Comparison of meteorologicnl obaervntionr at  two statiom on Lake Bpi t .1  and one 

a t  a considerable elemtion on the neighboaring mountains. 
atr~.tr rmi-atr 8~ott00h-. 

Stmib Setllemenb. Report for 1898. Colonial Reporlo, Annual No. 287, 1900. 
Size 10 x G. pp. 20. Prim I)d. 

Tarkey-Armenis. Yerh. Gsr. Erdk. Berlin 1)7 (1900) : 128-133. 84hrb8h 
Herr Dr. Paul Bohrbnch : Armenier nnd Knrden. 
Diecareea the diftlcnlty ofeotimatiog the uumber of Armeniane and Knrda in the 

TnrLieh dominions in the abmnoe of anthentio ststintion. The anthor snggert. one 
.md a half million Armenians in the country m d  a qnarter of a million in the tower 
of the Tnrkirh empire M a probable approximation. 
Turkey-Ma Minor. D-F4@ 

Zoo-geography of the country watered by the Chornk. By K. lK. Deyugin. [In 
Rutsian.] Size 9 x 64, pp. [HI. Prermbd by M. Venulrof. 

Turkey-Ada Minor. I.ereker and &Her. 
2. &a. Erdk. Berlin 81 (1899) : 363-407. 

Reit* rur Er fomhnn~ Klein-Asiena I. Dm Stromeebiet den unteren Kyzjl 
Yrmak (Halys). Von Hauptmann Q. Mnercker. 11. Erknndnwn nnd-Boaren- 
Aufnnhmen irn Qebiet dm Kyzyl Yrmak nnd den Jeehil. Fon Hanphmn 
Echiffer. 111. Remerkut~gen zu den Karten. Von Hauptmann Maercker. lViU 
Mapr. 

AFBIOA. 

Algeria. B.S.Q. de Z'Ed (1899) : 337-974. Wmm 
Cinq joum en Kabylie et sax gorges dn C h a k h l - A h .  Pu P. Collemon 

W - W a r g h  Ann. 0 . 8  (1900) : 141-159. bkwLU 
L'owia et le pays de Onargla. Par M. P. Bhnohet. 

Britimh OenW Africa. Sdtid G. Mi. 18 (1WO): 235-245. Pobrtws 
The Commercial Pdbil i t ier  of Britiih Central Africa. By Patrick Bobertson. 
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X t h h  0011th Africr National (I. Mag. 11 (1900): 81-96. Eildar. 
British &nth Africa and the Transrael. By F. F. Hilder. With Illwtrationo. 

eennulRNtAme8. 0eohelhmUm.r. 
Die Dentech-Ostdrihanieche Centralbabn. Ton Wilhelm Oeohelbaeueer. Berlin : 
J. Bpringer, 1899. Bize 94 x 6). pp. xvi. and 120. Map. 
Plen of a projected railway from B B r y o  and Dor-ee-Salaam to Trborra, and 

thence in two branches to Ujiji, on -Lake angat~yika, and to the extreme mnth of the 
Tictoria Nylrnza 
00nnm Eut Afxba-Pillmurjuo. Yayer. 

Der Kilimndjaro. Reisen nnd Studien von Prof. Dr. Hans Yever. Berlin: 
D. Reimer (Ernst Vohwn), 1900. Size 12) x 84, pp. xvi and 436. Map and 
n l u f m t w .  P+ias 25m. PtuslJsd by t& YuMi*hcr. 

This splendid volume is described by the author M a jubilee offering, since 11ia last 
&it to Kilimanjaro in 1898 took plaoe exactly half a century after the dimvery of 
the monntain by the German mimionq Rebmann. One of the most intereating 
f m t m  in the very thorough study which Dr. Meyer has made of the mountain b the 
investigation of the glaciers, of whioh he hw obtained very striting photographs. 

Baath--& bfr10.. Pslcnnomu M. 45 (1899) : 281-282. Fl& 
Meine Beim in die Teanchnlmchlucht (Dentech-Siidwestnfrika> Von Dr. Ed. 
Fleck. With Map. 
Together r i th  obmrvations on the mnp by Herr Pan1 Langhans. 

=h3--. m d i d i e r .  
Histoire de la fondation 'du Royaume Bebi~nisarnka. Par M. Goillanme 
Grandidier. Extrait du Bulletin dn Comite de Madapcm, Jnin 1898. Paris: 
A. Cballamel. B b  10 x 6). pp. 14. P r e ~ l t e d  by Us Author. 
Thin paper is derived, the author states, from a manuecript in the British Mnseum. 

written by de Froberrille from the namtive of layenr, who lived in Madagwcar from 
1758 to 1787. I t  r e l a b  how Batmimilaho, the .on of an English pirate and a f i h p y  
princeas, began an inter-tribe1 war whioh led to the formation of the Betsimhmka, 
o r  " Inaepnrublea" 
Hadagarear. Scdlid ff. Mag. 16 (1900) : 1-17, 68-82. Oliver. 

The Land of Parrota By Captain Paadeld Oliver. Wi!h M a p  
Maruitim-tbpheller. Brown. 

Beychelles. Report for 1898. Colonial Reporb, Annual No. 285,1900. Bize 
10 x 6, pp. 16. Priac ld. 

lm&l. -- 
Correapdenoe relating to the Defence of Natal. London : Eyre & Bpottiewoode. 
1900. Bize 13) x 8 t  pp. iv. and 26. Pricc 3d 

aigerir -- 
Royal Niger Company. I. Copy <'of Letter from the Foreign OtEce to the 
Treasury, dated Jnne 15,1899. with reapeot to the revooetion of the Charter of the 
Royal Sigsr Company, and to the taking over by Her Majesty's Government of 
the Administrative Rights and Powers of the Company, -ether with Co iea of 
the Treasury Minnte on tho subject, dated June 30.1899, and relative So~&lea'' 
2. " N o h  on the Niger Distriot and Niger Coast Protectorah. 188.2-93; Notidca- 
tion, British Protectorate over Niger Districts, June 5. 1885; Royal Charter, 
' National African Company,' Jnly 10,1886; Notification, British Proteotorate over 
Niger Districts. National African Company,' now oalled ' Royal Niger Company,' 
October 18, 1887: List of Treaties, National African Company and Royal Niger 
Company with h'ative Chiefs. 1884-92: NotiGcotion. 'Oil Bivers Protectorate to 
be ealled the Niger Coset Prokforate,' May IS. 1893." 3. " Balance Sheets of the 
&yal Niger Company for each Year from 1887 to 1898, inclusive." And 4. " Btate- 
ments of Revenue and Expenditure of Niger Governmeut from 1887 to 1898, 
inclmive." London : Eyre & Spottiswoode, 1899. Biz0 134 x 8i, pp. 60. 
Prias 6d 

mBd Bobinron. 
Nigeria. our Latest Protectorate. By Charles Henry Robinson, r.r. London : 
H. Marshall & Bon.1900. Bize 8 x 54, pp. xii. and 224. Map and 111wtrotionr. 
Price 5r. net. Pre~nlsd bt( the Publithen. 

A popular sketch of the Haum people, life in Nipria, tho Royal Niger Company, 
the c a w  of African fever, and other matterr oonneoted with the conntry. 
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mode.&. GaoUft.4 B. Mkg. 16 (1900) : 92-105. - 
Bh* With M a p  a d  luurhatiolr. 
Thb b a mview of the last report of the &nth Afriou Domymy, u d  of parb of 

Mr. Bqoe's ' Impre~ionsof&uthAfrioa,' with additional materia from other w~ra?s. 

Ilomattnd. Pwl. 
Somrlilnnd. Being an Aceonnt of ' h o  Expeditions into the Far Interior, together 
with a oomplete lint of every animal and bird hnoan b inhabit that oountry. and 
a l i t  of the reptiles oolleoted by the author. By C. V. A. PeeL London : F. E. 
Bobinrm 6 Co., 1900. Bize 10) x 6f, pp. rvi. and 846. Map a d  lUudmtioa8- 
Pries 188. net. P d d  by tL Publhherr. 
The narmtive in that of sporting adventures, but interspersed with many acute 

remarks on the general natural history of the coantry traverdcd during the expedition, 
m d  them is a comprehensive list of the animalu of the whole region. 
~~. Bortmd. 

En Afriqne avec le Mhdonnaire Willard. A travera l'ktat Libre d'Omge. l e  Paye 
dm Ba-Bouto, Boulouwayo. W p r t  de M. C o i l M  pour le Pays den B&Barsi. 
Mon retour par la &te orientale : Matdb6le'land. Moahonnland. Territoire de  1. 
Ck de Moznmbique, Beira.-DiOgo-8unre.z an N.-E. de Madagascar. Par Alfred 
Bertrand. Gcnbve : Ch. Eggimnnn & Cie., [1899]. Sire 8 x 6, pp. 204. Map a d  
I l l d r a t i o ~ .  Presented by tAe Author. 
Xamtive of a purney to the Bmtne country in 1895-96, and of a vidt to h u b  

land and Bhodeein in 1898-99. 
Bollth Afrio& xaaae. 

The Boer Btetes. Land and People. By A. H. Kenne. London : Methuen dt Co.. 
1900. Biz43 8 x 54, pp. rx. and 314. hfap. Prim b. P r d  by the Publhher~ 
Thii b a ureful hook on aoaonnt both of ita enbjeot-matter and its standpoint. It 

given a m n c k  and aocnrate Bcoonnt of the geopraph y and ethnography of the  Boa 
rtatee. treating the hietory of the oountrieo and the charncter of the people in UI 

impartial manner. A minor feature of great interest is a short vocabulary of &uth 
Afrioan wordr now in wxumon ase, stating their meauing and origin. 
'R.M..l Oldr 

The Witwatersnrnd (fold-Fielda A paper rend before tho 8011th Bbffordshire rod 
East Worcerterahire Institote of Mining Enginwn. By Francin Olds. A n n u l  
General Meeting at Birmingham, Octobez 9,1899. Excerpt from the Traosaotiona 
of the Institution of Mining Engineers. London and Newoastle-upon-Tyne: A. 
Reid & Co.. 1899. 0 i i  10 x 64, pp. 22. Prcrcnkd by th Gcanky of thu I t u t i f d h .  

Trmmvul-Zoutpuuborg. 8 t e m r t .  
l 'he Mineral Wealth of Zoutpanaberg: the Murchimn Range Gold-Belt. By 
D o u g l ~  8.6. Stcuart. Exoorpt from the Tranractions of the Institution of Mining 
Engil~eom. London and Newcantle-upon-Tyne : A. Reid dE Co.. 1899. Biz43 10 x 6, 
pp. 42. Map and luwtrdions. P r d e d  by the Searelay of ,f I d i t u U a .  

'Jknd.. nlru8ta 
African Inoidents. Personal expenenom in Egypt and Ungoro. By Brevet- 
Major A. B. Thruston. With an Introduction by General Sir Archibsrld Hunter. 
n.c.n.. D.8 o. A Memoir of tho Author by his brother, E. H. Thruston, and an 
Acconnt of Major Thruston'd last atay in 1897 in the Protoctarote. hi death, and 
the Mutiny of tho Uganda Rifler London : John Murray, 1900. Sue @).x 5,  
pp. 332. Portrait, Map, a d  Illurlrationr. Prioe 148. Prsantsd tRe Pubiuher. 
Tbe late Major Thrurton wrote an acconnt of his experiencen in EgypLand Uganda. 

of the many journeys he took in Unyoro. and of the expedition to Dongola. "All that 
I have written haa happened," bo raye in the preface, "and a l l  that h.e happen4 I 
have written." 
Wert m. - 

Africa Pilot. Part i., or Sailing Direction8 for the West Coast of Africa, from C.po 
Bpartel to tho River Cameroon, also the Azores, Madeira. Canary, nnd Cape Verde 
Inlands. Girth Edition, 1899. London : J. D. Potter, 1899. Size 94 x 6, pp. xxii. 
and 596. In& Ckarlr. Price 48. Prsrentui by the Epdrographer, Admiraity- 

Wart A M c s - h m ~ .  Y d q .  
Regions of the Benue. Uy Lich H. Mmley. [From the GeqruphiooZ J o w ~ l  
for December, 1899.1 Bize 10 x 6). pp. 8. Map. 



mTH AlCIBIcA. 

A h b .  B.0 .S. Philaddphia. S (1900) : 108-1 14. Ihvidron. 
The Lynn Canal and Taiy6 Inlet, Aleaka By Prof. George Daridson With 
RZuJratwn. 

BritLh Amarh Vuloar Anthorr 
British America. With Two Map. (British Empirehrier. 111.) London : Pan1 
& Co., 1900. t3i.e 4 x pp. x. m d  546. Prim Gr. P r d  by the PuMi8herh 
Although the maps .re not np to date, this volume contains a number of able 

p n on the Dominion of Canada, on ib various provinoea, and on the West Indies 
a n h r i t i s h  Guiana. Most of the articlea were originally given in the form of lectnres 
at  the 8011th Plaoe Institute, Finshry. 
C U o g i a a l  B m e y .  - 

Qeologioal 8 m e y  of hnads.  Annnal Beport (New hriee). volnme x. Reporta 
A, H, I, J, M, 8. 1W7. Ottawa, 1899. 8i.e 10 x 7, pp. xu, 156.66, 302, 160, 
128,232. and x r i i  Maps and lllccstrationr. Praeaiad by the ~~1 Surwjl of 
Canado. 
Thim given a full eocount of the activity of the Canadian Qeologicnl Survey for 

1897, with oflois1 statintios of mlnernl production, many m a p  and illnstrations, and 
eeved memoin on special regions. 
North AmrriocHirtoriolrL . Priderid 

Indiuner nnd Anglo-Amerikaner. Ein geachichtlicher Ueberblick. Von Qeorg 
Friederici. Braunachweig: F. Vieweg and Soh ,  1900. Size 74 x 5). pp. 148. 
Preadd b j  the Pdkhmd. 
The snthor gives an account of the treatment of the native Indians in the United 

S t a b  and Canndq which is not pleasnnt reading. The facts whioh are sbtod are 
authenticated by refemnow to hbtoriul work; but theee facts deal only with one 
ride of the qneation. 
north A m ~ - Y d - n d l d m .  Campbell. 

P. and T.B.S. Canada 4 (1838) (Sec. 2) : 3-22. 
Recently Dimovered Relics of the American Mound-Buildera By John Csmpbell 
LL.D. With IUautrdioru. 

United litrtm-Chanpeoka and Ohio Canal. Wud. 
Johns Hopkins University Studios. Series xvii.. Noa. 9, 10, 11. The Early De- 
velopment of the Ches~peake and Ohio Canal Projeot. By George Washington 
Ward, pa.D. Baltimore, 1899. size 94 x 6, pp. 114. 

Unibd Btab#-l%olo@ul Survey. -- 
Nineteenth Annual Report of the United States Qeologic~l Survey to the Becre- 
tary of the Interior, 1897-98. In six Parts. Part i.-Director's Report, including 
Triangulation and Bpirit Leveling @ 422): Part ii.-Papera chiefly of a 
Theoretic Nature (pp. 958); Part iv.-%.ydrography (pp. viii. and 814); Part vi. 
(in 2 ~01s.)-Miners1 Besources of the United Statea. 1897 (pp. (1st part) viii. 
and 652: (2nd part) viii and 706). Washiigton, 1896-99. Size 12 x 8. M a p  
a d  Phtu. 
Twentieth Annnal ditto, 1898-99. In Seven P a r k  Part vi. (2 ~01s.)-Mineral 
BeM,urcea of the United ataten, 1898. Waahinqton. 1899. 8ige 12 x 8, pp. (i.) 
viii. and 616; (ii.) x. and 804. P h b .  PweR(sd by the S u m .  

United Ebten-X~yhd. - 
Maryland Qeologioal Survey. Volume Three. Baltimore: The Johnr Hopkina 
Presq 1899. Sine 104 x 74, pp. 462 and 80. M a p  a d  lllwtratioRIioRI P d  
by the Maryland Geological Suray. 

This report deds with the relation of geology to mad-construction, and gives a 
complete hutory of the high-mds of Maryland, w~th  ma of the existing roads, a full 
-nut ol the mad-moling materiala of the Htate, enrvarionm articles on subjecb 
eonneoted with road-making in general. 
United litrter-Haryhd. - 

Maryland Westher 8ervice. Volume i. Baltimore : The Johns Hopkine Press, 
1899. S h  104 x 7, pp. 566. Map, Chart#, and Illdmllonr. 
The lines of investigation pursned by the "Weather Servioe" of Yuyland are 

very comprehensive. including Topography, Phymiography, Meteorology, Hydro- 
grapby, Y e d i d  Climatology, Agiculhiral eoih, Forestry, Crop oonditionq Fannu 



and Flora. Thin volume oontainn a long account of "The Physiograpb J of m- 
land," and eeveral artiolem on meteorology and olimatology considered theoretically 
and in relation to Maryland. 
Unttod B t a ~ h r a h u w t t s .  - 

The Annual Statistic3 of Manufaotnres. 1698. Thirteenth Beport. Boston. 1899. 
Size 9: x 6, pp. xxriii. and 312. Prusnkd by tAs Bureau of b'laliatia of Lobar. 
Mau. 

united 8 t 8 ~ - ~ . a h a r e t k .  -. 
Twenty-ninth Annual Report of the Bnreau of Statistics of Labour. March, 1899. 
Boston. 1899. Size 9 x ti, pp. xxviii. and 660. Pracnted by the Bureau of &a- 
tint& of Labour, Mau. 

United BtateerUrrohumttr .  Horriorh 
Vinland end itm Buina Some of tho Evidences that Norlhmen were in Maane- 
chusette in Pre-Colombian Daya By Cornelia Horeford. Beprinted; from Apple- 
ton9# PopuZar Science M o d h l ~  for December. 1899.1 kize 9) x 64, p p  18. 
IUdratiar. Pnwnted by Us Author. 

United Btrtw-T-tioa Hollander- 
Johns Hopkins University Studiea Series xviii. Nos. 1,2,3, 4. Studies in Stab 
Taxation, with particular wforenoe to the huthern  States. By Qmdmten and 
Studente of the Johns Hopkin's Univemity. Edited by J. H. Hollander, w . ~ .  
Baltimore, 1900. Size 9) x 6, pp. 254. 

CERT3LAL ARD M)OTE AMEBIOA. 

Bahsmu. J.R. Colonial I. 31 (1900): 538332. Bobinroe 
The Bahamas. By Sir William Bobinnon. 
Sir Wm. Bobinnon spent nix yeare a8 Governor of the Bahamw. 

Britirh Oaians. Edmnndmon- 
The Swedish Legend in British Cfuiena. An histnricd investigation by the Rev. 
George Rdmundaon. Size 134 x 9. Prersn(cd by E. F. im Thum, h%q. 

Britbh Quluu-Boundary. - 
British Qniana Boundary. Arbitration with the United S t a h  of Venezmels 
Appendix to the case on behalf of the Government of Her Britannio Majesty. 
Vole. i.-iv., 1593-1814, and vii. (pp. voL i., xii. and 251; vol. ii, xvi. a d  228; 
vol. iii., vi. and 181; vol. iv., xii. and 220 ; vul. v., x. and 232; vol. vii.. 380). 
-The Counter-caee (pp. 142); Appendix to ditto (pp. x. and 410)-The 
Argnment (pp. 56). London: Printed a t  the Foreign OtEce, 1898. 8 u a  
134 x 84. 
Venezuela-British Quiana Boundary Arbitration. The case of the United States 
of Venezuela before the Tribnnal of Arbitration to oonvene a t  Paris under t h e  
Provisions of the Treaty between the United States of Veneznela and Her 
Britannia Majesty signed a t  Washington, Febrnary 2, 1897. Y vola (pp  voL i., 
936 ; vol. ii., Appendix, Parts 1 and 2, xxvi. and 488 ; voL iii., A pendix, Partn 3, 
4, 5, 6, 7, and 8, xviii. and 426).-Tlre Counter-cose of the LJniter! State# of Y e w  
zuela. 3 vols. (pp. vol. i., 118; vol. ii., Appendix, Part 1, 312; vol. iii., Appendix, 
Parts 2.3.4, 5, 6, and 7, s i r .  and 459).-The Printed Argument on behalf of the 
United Statre of Venezuela. 2 vols. (pp. 766 and lxxx.). New Yorlr, 1898. 
Size 10 x 7. Pramled by h'. F. im I'bwn, Jikq. 
These volumes prnotically oomplete the Society's collection of the literature of (be 

arbitration on the boundary between British Quiana and Venezuela. which fmurs 
n unique epitome of the geography and political history of an extensive region. 
Britirh hhu nnd VenerneL. Im Thwn. 

An Alphabetical List of Place-Names ocaurring in tbe British Caee nguinst Vene- 
zuela. [By E. im Thurn.] Size 13) x 8). pp. 60. Prescnlad b# the Aulihor. 

BruiL Vcrh. &r. Eidk.  Berlin $37 (1 900) : 112-128. Maynr. 
Hem Dr. Herrmann Meyer : Berioht uber seine zweib Xingli-Expedition. TVilb 
Map. 
A journey ia  1898-99 into Matto Groaso from the Argontine Bepoblia 

Chile. - 
Sinopnia estadistica i jeogmflca do la  Repnblica de Obilo en 1897. Santisgu, 1898. 
6ize 1U x 7, pp. 296. 
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Chile-Anon lmgtaago. Verb. Deuhh. W. V. Santiago dm silo 4 (1699) : 1-53. Len#. 
Eritik der Langue Anca d c ~  H e m  Baoul de la Qrnaoerie. Von Rudolf Leoz. 

ChilbEdnhU Verb. DactrcR. W. V. Santiago da Chi& 4 (1899) : 69-74. Martin. 
Der Regen in Siidchile. Von Dr. K. Martin. 
Generul ffimnnt of the character of the rainfall in 6outbern Chile. with tables of 

rainfall and number of rainy days at Puerto Montt for each month frnm January. 
1888, to March, 1899. The average annual rainfall rnn 78 inch-, with a maximum 
uf 10.94 inches in July, and a minimum of 428 inches in February. The averup 
number of rainy days in the Tear w s l  195, with s maximum of 20 days in July and 
Augost, and a minimum of 11 days in February. 
Uhile-8wsmpr. Fd. Deufwld. W. V. BOdiago db CkGe 4 (1899): 55-62. rutia 

Sflmpfe und Bsdk You Dr. K. Martin. 
The name "aadi'' ie applied to s claaa of snampr common in Chile, which ore com- r of the roots of the Badi plant. This plant is not certainly identifled, bnt muy 
the Didrrtrncas dnwangu~e.  

Chile and Argentine. Petemannr N. 4S (1899) : 285-288. PolrLoweky. 
Die Ton Chile und Argentinien bernrprnohten Qreozlinien. Von Dr. H. Pola- 
lioweky. 

Colambi8. Bagel. 
Kolnmbien, von Professor Dr. Fritz Begel. (Bibliothek der Underlaunde, hernns- 
pgeben von Prof. Dr. Alfrtd Kirchhoff und Dr. Rudolf Pitzner. Siebenter nnd 
whter Bond.) Berlin : A. Sohall, [1899]. Sue 10) x 7, p p  xii. and 274. Map 
and Iuurtrationr. Prics lh. 
A oomplete end richly illustrnted geogrsphiml account of the republic of Colombia, 

partly based on the author's travels in that conntry, partly compiled from a carefully . 
selmted collection of the worke of previous trnvellem. 

Colombia and Colrtr Bim. Wrelr, 
Limites entre la Colombie et 1n Coata-Rica, Expose' prdsentd P son Ercellsnce M. 
le PrGdent de la Republique Fmnpise en qoalite' d'kbitre. Par Don Francisco 
Silvela. Madrid, lm8. Size 114 x 74, pp. 54. 
Diffdrend entre ln Colombie et le Collta-Rice, Arbitrage de son Excellence M. le 
W d e n t  de 1s Wpublique Franpire. Denxihme MCmoire pre'seut6 nu nom de le 
Rbpublique de Colombie. Paria, 1899. Size 11) x 74, pp. 106. 
OBcinl docnments regarding the arbitration ns to the boundary between Colombia 

and Costa Rica, which for practical yurposos ia the boundary between South and 
Centrnl Amorica. 
Corta Ria.. G&w 77 (1900) : 1-8,28-31. flapper- 

Ein Besuch bei den Chirrip6- and Talamauca-lndianern von Cos ta rk  Yon K. 
Sapper. With lllwtrationr. 

Jamriea. Hemming. 
Jamaica. Report for 1898-9. Colonial Reports, Annual No. 283, 1899. Size 
9) x 64, pp. 76. Prica M. 

X i i .  Aiedarlein. 
The Stab of Nicnnagnn of the Greater Republic of Central Americn. By Qmtavo 
Niederlein. The Philadelphia Commercial Museum. Yhilndelphia, 1898. Size 
9) x 6, pp. 91. 

Pnt.gonL Pack- 
Viajea de Fray Francisao Menendez a Nahuelhuapi. Publicdoe i comentndos 
por Fmncieoo Fonck. Valpamieo: Carlos V. Niemeyer, 1900. Bize 10 x 7, pp. 
SL m d  528. Map and Illwtralion. Prewntcd by ihs Author. 
The o m t i r e  of the four journeys of Menendez to Lake Nahuel-hunpi between 

1791 and 179% with a historical introdnotion, and supplementary matter treating of 
the more recent explorations and m a p  of the district, and of the question of the 
boundary-line between Chile and the Argentine Republic. 
Pare  B.8.6. Lima 9 (1899) : 1-14. BEltn. 

Labor de himondi. Por J d  Bnlta. 

P m .  B.8.G. Limo 9 (1899) : 123-124. E8mke. 
Dewripci6n y anldlbis de las aguas de Y u n  Por Tadeo Hacnke. 



P a m  B.8.6. Urn 8 (1899): 801-387. Bdradt 
Itinerrrio de la riajee de Baimondi en el P d :  Cnzw, Quinpio.nchi, Lucre, 
Pianc, eta., y repee0 Irasta Alknony (1865). 

r e r e  BB.8.Q. Limo 8 (1899): 417-450. Ibbldo. 
L s  h o p  del Umhmbe. POI el Sr. Lnie M. Bobledo. With Map. 
Tho paper haa the title La ria finvial del Umbambs" in the text, .nd deda with 

the upper pnrt of the river Umbemba u a tra& route. 

Ban Iklrdor. Juhs. 
Eatudio eobre 6.n Salvador deede el pnnto de vista medico . . . par Imdro B. 
J o i r e ~  6.n hlvndor, 1899. Size 9) x 61, pp. 20. Prsraoted by ik A d o r .  
On San Salvador from a medical point of view. 

A V ~ A U I I I A  AXD rarrra mumu. 
A t n l i r  0.Z 8 (1906) : 199-209. Jq. 

Die W ~ r v e m r g n n g  dea Aaetralkontinenta Yon Dr. Emil Jnng. 
Diacu- the ryetema of irrigation prsctiaed in Anrtralia. 

Wtkh Aew Quinrm. - 
Queeneland. Annml Report on British New Guinea from let July, 1898, to 30th 
June, 1899 ; with Appendices. Briebane, 1900. Size 134 x 8). p p  xxxir. and 
116. Map.  

Xutn x m h d .  ads 
Rep. Sn,ifhmcian I. (1897). 17.8. National Mweum 1 (1899) : 689-723. 

Te Pito Te Hepus, known sr Enpa Nni; commonly called E&BT Ida114 Sontb 
Pacifio Ocean. By George EL Caoke. 
Thin report in based on a viait of the U.8.8. Mokimm to E ~ B T  bhd far trelrs 

&ya in December, 1886. 
Fiji. T.R.B.S. Audrahria (Vidoricr) 17 (1899) : 4041. Thomwa. 

Fiji: Pest and Present. By Captain Wm. Campbell Thomaon. Wi+ ICIdra- 
tioru. 
Captain Thomaon crontrastr two viatta p.id to the Fiji isl.nd. at  an i n W  of 

twenty-three years. 
Aew Zal.nd. T. and P.  New Zsohnd I. (1898) 81 (1899) : 590-59s. 

m e  

Notes on the C o m r  of same Elemenb of Earthquake Motion M eked i n  
New Zealand, wit their Theoretic Values. By Qeorge Hogben, HA. 

Aaw Z d a d .  T. and P. New M a d  I. (1898) 31 (1899) : 56%%#0. Wh- 
The \Vanganni Earthquake of the 8th Deoember, 1897. By George Hogben, ma. 

Aew Lalad T. and P. New Zeakand I. (1898) 31 (1898): 471482. W.lrh. 
On the Future of tho New Zealand Bnah. By Canon Philip Walah. 
On the change in the charmter of the New Zealand barh in the put, and itr 

probable farther ohange in the future. 
New Zaalaud-hnpo DirMct. Frid8d=. 

T. and P. New a a h n d  I. (1898) 31 (1899): 498-510. 
Some Notea on the Voloanoea of the Tanpo Dietriot. By Benediot Friedl.endu, 
PEB. 

Pwib-Volomo8m. T. and P. New Zsoland I .  (1898) 31 (18W) : 610 -551. Phillips. 
The volcanoes of the Peoittc. By Coleman Phillipa With Phte. 

Paoida I~landr. Abh. a. Ger. W&n 1 (1899) : 378438. Hauler and K d t r  
Die bfiasiona-Reise S.M. Schiff Albatror, 1895-1898. Yon J. von Maulem and 
Wilhelm Beaelitz. With Map and Plate. 
The cruise of the A W w a  was the ocorsion of making a rerier of obwrvmtionr on 

oceanic oonditionr, and on the climate of the Melaneaian ielande. 
Qnwndand. - 

Greater Britain Exhibition, Earl'a Court, London, 1899. Catalogue of Exhibib in 
the Queeneland Court. Sue  8) x 5). pp. 94. 

Qllwnrknd. - 
Information relating to Queeneland and its Besonrces. Also a oomplete list of 
towns in the Colony, with deaoriptive particulars t h d .  Imed Gmtu by tbs 
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Agent-Geneml for Queemlmd. &printed from tlie Australian Handbook ' for 
1899, published by Ye-. Godon 6 Gotoh, London. 6ize 10 x 6). pp. 62. M o p .  

Q- . Eluu. 
"The Qurden of Queeneland " (Darling Downe) Campiled and Edited by Ejsex 
Evans. I l l ~ b a t e d  by James Bain. Toowwmba. Qneneland : J. H. Robertson 
h., 1699. Size 6 x 10, pp. 94. Ahp aad IUudralionr. P r t u d d  by tks 

Agelct-acncml jor Q M O E T M Z U ~ ~ .  
Qneendand-P4Ckhm#on. - 

On the Tropic Line. Bockhampton. Central Queeneland'e chief City. The 
Commercial Capital of a Bich District. Its History, Burronudingo, and Remnrcee. 
By J. T. I. The Queenslander, Briabano, A u p t  5, 1899, pp. 269-284. 1Uw- 
trationr Bize 18 x 12. 

Tumank. J.R. Cdmid I. 51 (1900): 153-179. w. 
Tasmania: Primitive, Present, and Future. By the Hon. Sir Philip 0. F p h ,  
P.C.Y.G. 

T a d .  T. and P. New Zccrland I. (1898) 51 (1899) : 594-601. E % h  
The Tawanian Earthqunke of tlie 27th Jnnua ry, 1892. By Qwrge Hogben. 

WbntarnAlutdia. - 
Weetern Auetralia. Report nf the Dopertment of Mines for the year 1898. 
Perth, 1899. Size 13) x 84, pp. xciv. and 126. Map. 

Wl- A- RC2.S. A~Jrarcuia VictO+iO 17 (1899) : 64-72. BUSML 
Expedition to the B m w ,  Cnvenagh, and Warburton Ranges, Weetarn Auntdin. 
By Hugh Russel. With Mak. 

. A journey of 350 milts from west to eaet, undertaken in 1897. 

POLAB BEOIOAO. 

Arctic-AnWr E.paditi0p Ymer 18 (1899) : 333-335. Ovedmbog. 
Om den 6 Inland funna flytbojen f r h  Andriwxpeditionen. Af Q. V. E. 
Svedenborg. With Mop and IUudmtiorr. 
On the buoy found in Iceland which was thrown out of hie bsllwu by Andde on 

Jnly 11,1897, i n  let. 82O and long. 25O E. The llut words before the mignaturn are 
in  Eoglirh, "All right," but the word "well " hea been mitten over "right" on second 
thought. 
Amtie-mew Eiberkn Man&. Toll. 

Xh. A. Iap. &i. St.-Paenbourg 8 (1) (1899) : 1-20. 
Geological Beport on the New Siberian Islandm. By Baron E Toll. [In Budan.] 
Wim Mop. Pnmntad bly the AuUor. 

Amtk-1Porwagian Expedition. ltansen. 
The Norwegian North Polar Expedition, 1893-1896. Soienti0o h n l b ,  edited by 
Fridtjof Nmeen. Volume i. London. etc. : Longmane & Co.. 1900. Size 12 x 9). 
pp. viii, 16,147,26,53, and 137. Phks. Pnrcntcd by Dr. Na- A recond wpy 
prcssnbd bly tAs PublMRers. 
The scientac resulb of the Fmnh of which this is the flret volume, are being 

published in the English langnage only. and the accuracy of the printing in a matter 
on which the Chrietianir printern deserve to be oongratnlated. This volume oontains 
a ohon article by Colin Archer on the From, pving a full account of the plan of the 
ehip, with working drawings. J. F. Pompeckj and F. Naneeu disouss the geology and 
the Jnraaaio fauna of Cape Flora, Fmnr. Jmef Lpnd; A. Q. Nathoret deuzribes tlie 
i d  plaate from Franr Jowf Land; It. Collett and F. Nansen deecribe the birds 
oollecled on the voyage of the Fram ; and G. 0. 88m deale with the ornetscea in greet 
detail. 
0rSsnl.nd. G. Tidtlmft 16 (1899) : 53-71. Amdrop, K ~ U U S ~  Poalrtm. 

Den 9s t~n landake  Expedition, 1898-99. Ved Q. Amdrap, C. Krunee, Kuud 
Ponlren. With Mop. 
This expedition is referred to in the Journal. vol. xlr. (1899) p. 449. 

Btssnl.nd. Ndional a. Mag. 11 (1900): 118-122. Maril l .  
A Hunting Trip to Northern Greenland By Fullerton Merrill. 
The trip WIU undertaken on the Penry snpply steamer Diano in the summer of 

1899. 
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9 r o d 8 n d  E r r .  eardo- 
The Btnte of the Ice in tbe Waters Ewt and West of Qreenland, 1899. By 
V. Osrde. Special print of the nautical-metsorolofiicpl annual of the Dnnish 
Elotteorological Institute. [In Danish and Englkh.] Biee 12 x 9), pp. svi. Map& 
Contoins m a p  of tho distribution of ioe in the reo around Qree.uland in the 

respective months March, April. May, June, July. and Auguet, 1899. 
POIU O l b ~ t ~ .  Mebrolog. 2.17 (1900) : 75-79. Woeibt  

Arktb and Anbrktia Von A. Woeikof. 
On the climate of the srotic and antarctic regiona 

Bpitmbegen 0. Rd. IS0 (1900): 304-306. Honaa 
Sor la denxibme mmpagne de la Pt<nccroc-Alice l l e .  Notc de S. A. 6. le Prince 
Albert I" de Monaco. 
The principal work of t h i ~  expedition in the summer of 1893 m s  the esplontiou 

of Bed bay and otlrer parts of northern Spibbergen, which weru rounded and m e y e d .  

MATHEMATICAL OXOQBAPXY. 
-nomy. ad. 

An Easy Gnide h the Constellations. with a Minietum Atlas of the Stare. By the 
Rev. James Gall. New and Enlarged Edition. London: Wl & Iuglis. 1900. 
Size 5i X 41, pp. 62. Pries 18. P&sd by the PuWiJIcrs. 

Navigstion. Ann. H~drogmphis SO(1900) : 21-24. E h k .  
Die Beechickang ron Lotbungen auf Niedrigwmer. Von Dr. C. Schmder. 
Method and tables for facilitating the m m p u k n  of sonodings with flpmm on a 

chart by c~lculating the low-water depth of nonodings taken at  any time when the 
hour of high water and the total rise of the tide are known. 

Bnvigation-Poritlon. A m .  Hydrographis 88 (1 900) : 29-31. Bolt,. 
Znr Bemhnung den Schifhorten ane zwei QeetirnrhBhen naoh der HGhenmethoda 
Yon DL Bolte. 

Time. T. and P. Arm Zeolond J. (1898) 91 (1 899) : 577-583. Xu&m 
On Seu10nal Time. By Q. V. Hudmn. 
A propod to utilize the long dare of rnmmer by calling midnight 2 a.m., and to 

utilize the rhort day8 of winter by calling 2 a.m. midnight. 

PHYBICAL MD BIOLOQICAL 9EOOEAPHY. 
oeolo@y. I .ppu(~t .  

Tmit6 de G6ologie. Par A. de Lapparent. Quatribme 6dition. Fnsc. iii. 
QWogie propmment dite. Paria : Mmeon et Cie, 1900. Size 10 x 61, pp. 1241- 
191% Map a d  l U u r h P t b .  PlsmJsd by the PublirAsr8. 
Thir wmpletee the new edition of Prof. de Lnpparent'r g r e J  trentiae on geob&Y. 

the earlier part of which wan noticed in the Journal for March, p. 287. 

Ueber die feeten AggrepatmstEnde den Waesem unter besonderer Beriicbichtiing 
der Gletsohertheorie. Inaunural-Dissertation zur Erlnnnunc der 1)oktorwiirde 
der Hohen Philow hischen Faku~tat drr Univernitiit ~ e i ~ s a  6rgelegt von Bndolf 
Danneberg. ~ w i c L u  : It. ZOlckler, 1899. Size 9 x 6, pp. 56. Prusntbd by Pro/. 
Ratzel. 
On the planticity of glacier ice. considered in the hirbrical development of the 

renearohen and theories upon the rubject, with a supplement on the origin of the g leer  
ice from snow, ne'v6, and ordinary ice. The msmoir was publimbed in the Juhrwbmdt 
of the Verein fur Naturknnde of Zwickaa for 1899. 

K ~ t o l o g y .  2. h. Erdk. Berlin 84 (1899) : 408421. Bamhb. 
Die Enbtehung welleniihnlicher Ob~rB'iichenformen. Ein Beitrag zur K Y I I D . ~  
logie. Von Otto Beechin. A h  a repam& copy, pruentsd @ Us A*. 
Herr Baachin treab of wave-forms in water and air, of ripple-mke nnd dun- 

conteato mme of tlre vienr upheld by Mr. Vnughnn Cornish on t l ~ e ~  mattem. 

W e  Life. Soismas 11 (1900) : 374-389. Muah. 
The Plankton of Freah-water Lekes. By C. Dwight Mamb. 
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~ t 8 i ~ - b ~ i l d i n g .  C. Rd. IS0 (1900) : 291-298. h?hnd .  
Esspi d'nne thkrie m h i q n e  de 1. formation den montagnes. Mpltaament 
pmgreaaif de l'axo terruetre. Nbte de M. Marcel Bertrand. 

"--%PP~Y. Fmer 18 (1899) : 841-3.52. Pttenron. 
Om systematink hydrarp5e.k och biologisk undersiikning nf E u r o p  hnf, in~lpnhaf 
och djupa sji,or. Af Otto Pettersaon. WaU Map. 

On oceenographicnl and limn~lo~ianl dwider8t.u in wnneclion with the proposed 
eysteamtic study of the aese bordering Northern Europe. 
-pay-Appuater. AUi B.A. Lt-, &ndieon(i 8 (1900) : 9-12. hglielmo. 

Intorno ad alcuni modi per correggere e per evitwe l'errore di aapillaritb negli 
areometri a pwo coatante e a volume oorbnte ed intorno d aloane nuore form dei 
medesimi. Nota lL di Q. Quglielmo. 

-pay-Appwtuh Atti R.A. Linmi, Bandiconti 8 (1900) : 3941. Brylislmo. 
Intorno ad alcuni nuovi areometri ad immemione totnle, ad inclinazione rariabile 
e a riflemione. Nota I. di Q. Qnglielmo. 
On new total-immmion hydrometern. 

baeanogrrphy-Xorth lka Phil: 
Institnt MBt6orologique Bore1 N&rl.ndais. Btude snr lee conrants de lo Mer do 
N o d  Noord-Hinder. Par J. M. Phaff. La Haye: Monton & Cie. Size 

- 131 x 10. pp. 58. Plalsr. Pruenbd by tRs Inrtitut Royol Y&&dqiqw dcs 
PapBar.  
Lieut. Phaff ham been engaged for r e r e d  years in the study of tho currents on the 

canat of Holland, nmr the north Hinder, and here preeents the d.1. in full, with 
diagmms illnstating tire dimtion and velocity of the ourrent a t  each hour uf tho 
Innor day. 
P l a n t - w p h y .  OoebeL 

U e h  Btndium nnd Anffrssung der Anpsungserscheinungen bei Pflanzen. 
Feetrede gebalten in der iiffentlichen Sitzung der k. b. Akademie der Wiwen- 
d a h n  m Miinohen zur Feier lbree 139. Btrftnngetuger am 15 Win 1898. 
Von K u l  Gtmbel. MBnchen, 1898. S h  11 x 9, pp. 24. PrusrJsd by lk k. 6. 
Akadomw d a  Wknwclmf&n, Milnchen. 
On the adaptation of plants to their envircmment. 

8 p M d  deformation#. B.A.R. BcZgiqus 86 (1898) : 270-286. Mhoentjer. 
8ur lea d6formati1)nr qne fnit naftre la prewion dons un h6mbphbre crenx 
m6blliqne. Par H. Sal~oentjes. WaUa Diogmm and Illurtratwtu. 
On the natnre of the deformation8 produoed by preamm on the snrface of a hollow 

hemimpbere of bmm. The mtinner of yielding of the rpherical shell is of intereat from 
ita karing on the deformations of the crnat of the Earth. 

C0mmerai.l @wgmphy. m r .  
Mulhdl-Harper Comparative Statintical Tables and Chrte of the Commerce of tho 
World. Compiled by William Harper. Pbiladelphis : Commemial Museum, 1W. 
Size 9 x 6. PP. 94. Prssenlsd bu the Philodclnhia Comnurcial Ycucum. . - -  

A series of statistical diagrams shoring by ~ l o u r e d  rectangler m d  eeotore of circles 
the share taken in trade by the clriof natioum of the world m u d  accordinp: to various 

Commmi.1 Qaogaphy--k. Tnde. - 
Memhant Mnrino of Foreign Countries. Speaial Consular Beporb. Vol. xriii. 
Washington, 1900. Sire 9 x 6, jp. xvi. and 182. 
A aolleclion of conmlar report. on the shipping of different wuntriea, with statistics, 

but without any general diemumeion. 
C0mmsrai.l B.ogrrphy-Tam. - 

Tariffs of Foreign Countries. Special Consular Reporb. Vol. xvi. Part I. 
Enropa Part 2. America. Washington, 1899. Sue 9 x 6, pp. (part 1) 776, 
(part 2) 1301. 

E b t o d d  B o d e  y. 
New Light on eome Medimval Mnpa By C. Rnymond Beazley, M.A. [From the 
Geographical Journal for December, 1899.1 Size 10 x 6). pp. 10. 
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Ebtorle8l Mapa. ahrirtl. 
The Silver Ma of the World. A Contemporary Medallion wmmemomtin, of 
Drake's reat Goyage (1577-80). A Qeogra hical F-y. I d u d i n g  a w e  
C:ritid b m a r h  on the Zeno N-tire and g h a t  of 1558, and an the Curious 
Misconception nr to the p i t i o n  of the Disooveriea made by h k t b  Frubiiber in 
1576-7-8 which crept ~ n t o  the Cartograph of the North Atlantic and of the 
North-Eartern Coest of America through t i e  E m r a  of the Zeno Cbart. By 
Miller Ohristy. n1~tmte.d by facrsimile reprodnctiorm of the Silver Mav and 
reven other oontempomry Charts referred to and by two dingrammatio Chub. 
London: H. Steveno, Son. & Stilea, 1900. Sim 9 x 5). pp. x u  and 7% Pries 
121. &I. net. P d  by the Adhor and PuMirRcr. 
Thb intenrsting b t a h  contains repmdnctionr of theoontempolary silver medallion 

commemorating Drake'e voyage, and also of n number of old chart& 
~irtoriolrl-north ? 8 d k  118ab~  

M. UeutraA. Orr. Natw- u. V6~rnk .  O d u i a ~ ,  Tokyo 7 (1890): 311451. 
Ein nnentdecktea Goldland. Ein Beitrag rar Qemhichte der Entdecliangen im 
niirdlichen Grossen Oceau. Von Dr. 0. Nachod. 
Notea on the legend of an bland rich in gold and eilrer lying to the eut of Japw. 

and particnlars of the voynges made in search of it by Portuguese. Spanish, Dutch, 
Englieh, and R w ~ i a u  vewlr. 
Hirtory of 9qpmphJ. n- 

Oeo fiem och de geo atleka nppl'ikternna historia till biijan sf 18004aM 
Af EJ. F. Nyrtriim. f k k h o h :  C. E. Fritmu 1899. Siza 10 x 7. pp. viiL and 
414. Map. do. Priw 8.25kr. 
Deals with the history of exploration and the develovment of geographical 

eoienoe in 5ne historid periods- Anoient, Early Medicsval (A.U. 400-12WX 
Later Medimval (1250-1492). Maritime Discoveries (1492-1600). and Seventeenth 
and Eighteenth Centuries (1600-1800). 
Btrsn u Bormdulm. Jaagha8. 

Der F lnn  in miner Bedeutnng F& Qrenm zwhhen Kaltnr- nnd Natnr- Viilkern. 
Inangural-Disrertation mr Erlangung der Doktorwlirde der hilomphiwbm 
Fakultiit der Univerritiit Leipsig vorplegt von oak. Emil ~ u n g i a n a  Leipdg- 
Plagwitz : Emil Stephan, 1899. Size 9 x 5). pp. vi. and 76. P m ~ n k d  by Prof. 
Rcltrd. 
Thie k referred to in the J o u d  for May, p 541. 

BIlKtlLdPHY. 
Liohtenbarg. Ablb. C f .  Ger. Wwn. 1 (1899) : 119-135. Oiinther. 

Q. C. Lichtenberg nod die Qeophyeik. Von Dr. Siegmund Qiinther. 
Qeorg Chriitoph Lichtenberg wan born at  Oberramstadt, near Danwtadt in 1744 

or 1742, war professor of Nature Study (Naturlehre) in the University of Giittingen, 
and died in 1799. He made mne important studies in phyaioal geography. 
Lothian. goollwh C f .  Mag. 18 (1900) : 57-58. - 

The Late Slnrqners of Lothian, P.o., K.T., LL D. With Portrait. 
Xitohell. l i t a b l l .  

In Western India, Recollectio~ nf my early Mimionary Life. By the Rev. J. 
Murray Mitchell, M.A., LLD. Edinburgh : D. Douglas, 1899. Size 8 x 51, 
pp. xii. and 406. Map. Price 58. Preurnled by Ute Yublinher. 
Them "Recolleotions" data from 1838 to 1863,' and form a record of a life full 

of remarkable experienoee of miesionary entorpriec, mainly in the weet of India. 
Y0U.t. M0ii.t. 

The Liver of Robert and Mary Moffat. By their eon, John Moffat. Eleventh 
Edition. London : T. Firher Unwin. [1900]. Size 8 x 54, pp. x i i  rnd 314. 
Portrait and llluulralionr. Yrirs Gr. Prermtsd by the Publisher. 

A cheap edition of the lire of the pioneer miseionary in South Africa. 
Ilnpier of Xerohirton. Omrskusku 

Vsrh. K.A. Tk'stsnr. Amstetdam 8 (1 Sec.) 1899 : 1-160. 
John Napier'a Werken. Door N. L. W. A. Gmvelaar. With Portrait and Plufsr. 
A biographicnl account of John Nnpier of Mercbiston, with a discuaaion of hie 

system of logarithms and other mathematical worke. 
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kdd.. - 
Dr. Q. H e - L i d  of Pnbliied worka with Portraitr. TW, 11899. 8i.e 
9) x 6$. P r W d  by tbe Ador .  

T l h  Artamon&. 
Obituary Notice of Qeneral A. A. Tillo. By L. h. Artamonoff. [In Buesian.] 
St. Petenburg, ,1900. Sirs 10 x 6, pp. 26. 

V u d u a .  Ikhwdfqpr. 

On the life and work of the father of modern phpicd  geqpphy. 

BXxxuAL. 
=bwmpa~. - 

Catdope  of Boob in the Library of the Alpine Club. Edinburgh : T. & A. 
thetable, 1899. 6ire 9 X 6, pp. 224. Prermlwl by Us Alpine Club. 
Thin oclbl ue in arranged under anthom' namea in the flnt part, and according to 

enbjecte (alph%tically arranged) in the eeoood. 
BrstImb Lmph. - 

Btatintitml Ahetract for the eereral Colonial and other poemdona of the United 
Kingdom, in each year from 1884 to 1898. London : Eym & Spottiawoode, 1899. 
Sire 10 x 6). pp. 306. Prlos 18. Sd. 

Bdt0.W-Iu-t. J. a. 4 (1900): 10-20. Eurfaar. 
The Helior : cm ht rnment  for Oberrational Work in Mathematical Geography. 
By E A. Surface. 
Dewription of a rough wooden quadrant deaigoed for eohool demonetrations of the 

altitude of the snn, and of very inexpensive amrrtruotioa 
Yoreipl Urtonr - 

The Eighv-ninth Annual Report of the A m e r h  Board of Commiseionem for 
Foreign M~aione. Preeented at  the mwtiug held at  Providence, R.I., October 3-6. 
1899. Boaton : Pnblished by the Board. Sire 9) x 64, pp. xviii. and 198. Map. 

@mgraphid 0angrru. Peforman~u M. 45 (1899) : 2!U3-240.268-269,288-290. Inpan. 
Der VII. Internationale Qeogmphenkongrea zn Berlin, 28 September bin 
4 Oktober 1899. Von Prof. Dr. A. Snpn.  

e m  oolonisr. -- 
Kolonial-HnndebAdreeebnoh 1900. (4 Jahrgan~.) Heranegegeben von dem 
Koloniol-Wirtahaftliohen Komitee. Berlin : E. 8. Mittler & Sohn. 8iEe 104 x 74, 
p p  114. Haps. 
Thie direotory, in addition to the names d bminere b e  in the rnriona German 

wlmk, ' v a  a good deal of praotiul information about the ooloniea, and maps 
&owing t'i'e various mncessions. 
Barpyn B a a  Obmmatoq. - 

Einndzwamigster Jahreeberioht fiber die Thatigkeit der Dentachen 8eewarte 
fur daa Jahr 1898. Emtattet von der Direktioa Beiheft IL an den "-4nnalen 
der Hydrographic nnd Maritimen Meteorologic," 18Bg. Hambwg. 1899. Size 
10) x 74, pp. iv. and 100. 
Report on the work, nnnticsl and ecienti60, of the German naval obrervatory a t  

Hamburg, which, nuder the Idernhip of Dr. Neumayer, roduw every year much 
aceanographicd work of loisntilc ralne to the world, as welfea of pnotioal importance 
to German rhiprmetera. 
Hirtorlal Qh.rta. P.R. Artil2.q I. 36 (1899) : 4614184. Wud. 

Synoptioal Charte applied to military eubjects. By Captain B. B. Ward. With 
chart. 
Theee c h u b  are dia~rams intended to .how the chronological order of movemente 

in the conroe of a campaign. 
Intamatlonrrl Belation#. B.A.B. Bdil(Qw 86 (1898) : 629-728. 925-993. De-pa 

L'Cvolntion de la neutrolitd en droit international. Par M. le clievalier Dercampa. 
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Y.P. M&db~$i 
Ueber die kartographirche Indnktion. Inamrml-Dissertation m r  Erlangong der 
Doktordrde bei der hohen philosophieclien Fakultiit der Unirereitlt Leiprig 
eingereioht von 8. Mehedinti. Leipzig: Sellmann 4 Henne, 1899. Size 9 x 6, 
pp. 52. Presented by Pmf. Ratd .  
On the study of map, ahoffing how, in the logical discnssion of geogmphial 

questions, the map supplies information which no demription in words u n  oonrey. 
Xediad Bwgmphy--Bowl. P.B.S. 66 (1900) : 250-265. Jaebon d Harley. 

An Experimental Inquiry into Bcnrvy. By Frederiok G. Jacktion and Vaughn 
Harley. m.D. 
The authors prodnoe evidenoe to demonstrate that the canoe of scnrvy is pkmmine 

poisoning, due to eating tainted meat. Thia idea, snggented by experience in  the arctic 
regions. wan tested experimentally by feeding monkeys in three group on 8 diet in- 
clndin f m h  tinned meat, slightly tainted tinned meet, and slightly tainted m a t  with 
the adsition of fresh fruit. The result of the experimenb c o n h e d  the theory, and 
llelpe to prove that the nae of fresh vegetables or lime-juioe in not salficient either to 
prevent or onre wnrvy. 
Melbourne Oeopphiod koiety. U r n .  

T. R.ff.8. Amrfrakrio (Vfdoticr) 17 (1699) : 5-29. 
Inaagnral Addrese by the President (Sii John M e n ) .  
This address on the proKrese of geography, and the discnslion which followed if 

show that peography is being forwarded in an enlightened manner by the Royal 
Qeogrnphical Society of Austrnlnsia in Melbonrne. 
Hilitaq Qeognphy. bimttirh ff. Mag. 18 (1900) : 138-160. - 

Military Geography : a Review. 
Honnkinaering. Annuairs Club Alpin Franrau %S (1898) : 34-82. Brege8dt. 

Lee chnsaeurs alpins. Par M. Julien Bregeanlt. With lllurtmtwnr. 
On military mountaineering, with special reference to the French alpine regiment 

M ~ n n t r i ~ ~ r i I I @ .  Snmllb. 
Alpine Memories. By &mile Javelle. With a Biographical and Litenuy Notim 
by Engene Bambert. Translated and with an Introdnction by W. H. Ch-n. 
London: T. Fisher Unwin, 1899. Size 84 x 6, pp. vi. and 444. Portmi& a d  
Illudratione. P h  7s. 6d. Presented by the Publuher. 
The late M. Javelle was an enthwiartio mountaineer, whom eloquent d-riptions 

and profound appreciation of monntain beauty ere presented with wonderfnl effeot in 
the translation. 
Paadox. 'Jaw. 

Die U m h e  der Umdrehnng der Erde nnd nller Planeten nm ihre Achae. DM 
Weaen dm Moode, der Saturn-Binee und der Meteoreteina Ferner dlei drmit 
zusammenhiingende physikalisohe Probleme entdeckt, bewieren nod erliintert in 
drei Gesprichen mit Prof. Ed. Siise, Prof. Edm. W e k  N. N.. vom V e r f w  
Joachim Unger. Wien-Leipzig. Size 84 x 54, pp. 80. Prsrcnbd bl the AuUor. 

This little book, which seeh  to explain terrestrial rotation through the mtion of 
eolar warmth on the atmosphere, is intereetiug in showing the extreme oonsidemtion 
and kindness of Aartrinn professors to all rtndenta however uninstrooted. 

Photogr8phy. La Fmnca dc Demain, No. 13. (1899) : 47-63. Badiot. 
Lee Voyageurs et  lea Images. L'Illuetration intensive par la Photographie 
rep6dc. Par Paul Radiot. 

Bos~ry .  Annuaiw Club Alpin Frangais 25 (1899) : 556-577. lohmder. 
A quoi tient la beaut6 der montagoes. Par Itf. Franz Sehrader. 

Telephotography. DJlnapr .  
Telephotography, an Elementary Troatiee on t b  Constrootion an11 Appliatim of 
the Telephotographic Lens. By Thomas R. Dallmeyer. London : Heinermroa. 
1899. She 10 x 74, pp. xvi. and 148. Illudtrationr. Pried 15s. Prwsxlsd by #kc 
PuMlaher. 
This gives full pertioulara of the thwry of the Telephotographic lens, and htmctionr 

for ite ase. A number of illustrations are given showing the advantage of using these 
lenses in photographing distant objeots. The method hos already produced extrendy 
interesting resnlts with regard to geography. 
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BY E. A. REEVEB, chub,  B.G.I. 

m m .  
ml~nduld wh. Butholomsr. 

Bartholomew'r Cyolisb' Touring Map of England and Wales, rhowing the best 
tonring roads. %ale 1 : 823,680 or 13 atat. milee to an inoh. J. Bartholomew & 
Co, Edinburgh. P h  & aourbd on W. P d  b# Us P u M h .  
The scale of this map. 13 rtat. milea to an inch, is rather rmall for oyoling pur- 

powm. However, the meds are olearly ahown in colour, and the prinoipal touring 
r o u t .  dietinpished from cmaa-made. The map emb- the whole of England and 
Wales, the Isle of Inn .  and the muthem part of Scotland: and the elevations from 
seblevel to above 3000 feet are indicated by reven different tinta of wlour. 
Pqhnd  mud WW. (hdruw huroy. 

Pdlh tbm inaed dnoe h h  8,1900. 
1-inoh-General M a p  :- 

Ere- un, WM (reviaion):-99, 181, 189, 207, 209, 294 310, 386, hills 
engraved in black or hrown. 16. sad. 

blneh--County M a p  :- 
E~OLAWD lan, WA- ( r d i o n )  :-Berbhtre, 31 #.a, 32 0.w. Buaks, 33 N.w., 34 
8.w.. am., 86 R.w., Q7 N.W, n . ~ ,  s . ~ ,  88 u.W., N.L. B.w., 40 am., 41 s.~., 42 an.. 43 
N.W, 46 x.r, 47 0.w.. 53 n.w, N.E,~.E., 55 ar .56 an., 57 n.w. Cherhirq 53 N.w., 
53 x.w., 57 s.~., 58 a.w., 63 N.w., aw., 66 e.s.,67 r.w. Denbi@uhirs, 22 n.r 
Derbpbs, 4 8.w.. 30 w.w:, N.E., am., 31 xu&, ar ,  3 1 ~  ti.w., 31 N.W, 33 N.=, 38 u.m., 
a r ,S4a . r .  Plint.15s.w. HertaI16s.r Not* 13ar.,l8r~.a., 23w.r Oxford- 
ahire, 41 x.w., 42 N.w., 47 8.r. h u e &  88 n.r, s . ~ .  We~tmorland, 5 n.a., an., 7 
aw., 25 s.w. 16. each. 

3s-bh-Pariah Map.:- 
ENGLAND A I D  WALEB ( ~ e ~ i a i ~ n )  : - b n g l q ,  VIII. 14 ; XIV. 16 : XV. 2, 3, 6, 9. 
10. Barbhim, XXXIII. 14,16 ; XLII. 4,8, 12; XLIII. 2,3,4, 5,6,7,8; XLIV. 
5,6,12. B n o k i n g ~ I I . 1 1 . 1 2 , 1 3 , 1 4 , 1 6 ; I V . 7 , 1 4 , 1 5 , 1 6 ; V . 1 . 5 , 6 , 7 , 9 ,  
10,11,12,13,14,15,16: VI. 5 and 6.9.14; VII. 12.15: VILI. 5,7,8; =. 2.4.7, 
8, 11, 14: X. 1, 3, 4. 5, 6. 7 ;  XI. 5: XII. 7 :  XU[. 11. Oumanonrhire, 11. 14: 
111.10; IV. 4,13; V. 1 ;  VII. 5,7,8,10,11,12, 15, 16; VIII. 7.8, 11, 15; XIII. 
3, 7. 8, 10, 11, 12.14, 15; XIV. 5; XVIII. 3, 7, 8, 10, l l ;  XXIII. 3. Oumberhnd, 
XLV. 15; XLVI. 15, 16; XLIS. 3.7.16; L. 11, 18, 14, 15; LV. 2 ;  LIX. 4. 
Dorbpbire, SXXV. 8, 12, 15 ; XXXVI. 5; XXXVIII. 13, 15 ; XX2tlX. 5, 11, 
13, 15, 16; XL. 1, 2 8, 5, 6, 9, 10. Don~hrhtrr, 111. 2, 6 ;  VI. 5, 10, 13: XI. 5, 
6, 7,9, 10.13, 14 ; XVI. 9, 13, 14 ; XXIII. 2,6,7,11,15, 16 ; XXX. 3.7 ; XXXII. 
10. O k m o g . ~ ~ ,  XI. 3, 7.10.14 ; XVIII. 2 ; XLIL 13.15 ; XLVI. 2. 11, 14 ; 
L. 10. Northamptonrhtre, XLIS. 13; LIII. IS; LIV. 1, 2, 11. 14; LVII. 7.14; 
LVIII. 2, 8,5,6,9, 10, 13,141; LIX. 12, 15; LX. 5.7.8; LXI. 2.6, 7, 11, 13, 14; 
LXIIL 7. Nottinghaauhire, SXV. 3; XXVI. 13 ; XXVII. 5.6 ; YXIX. 3, 6 ; 
XXX. 1,2,3,5,6,7,8.10,11,12, 14,16; XXXL2,5,6,10,13. Oxfordahhe, I. 
13; IA. 16; 11. 4, 7, 8, 9, 10, 11, 12.13, 16; HI. I, 2, 11, 13.14; V. 1, 2, 8, 12; VI. 
2,3,5,6,9, lO,l3, 14; IX. 3 ;  XI. 7. Btdordrhirq XI. 15; XV. 13; XVI. 16; 
1 1  3 14. Wiltahhe, 111. 13; VII. 16 ; VIIL 5 and 6.9.10, 11.13.16 ; XII. 
16; XIII. 1, 2.3, 4, 6, 7, 8, 11. 12, 13-14: XIV. 5.6, 7 ;  XVIII. 12 ; XIX. 2, 8, 6.  
10; XXIX. 3,8; XXX. 13.14. 36. d. 
ENGLAND AND WALES, 4 mile. to an inoh, revised and re-numbered sheeta: 4.8 
(21 and 25). 22, 23. lr. &I. 6acIi. 

Y~llaneow:-County Diagram, wale 2 miles to 1 inoh, printed in oolonrq 
rhowing unions, boroughs, eanitary diatriob, and oivil perishen; also the &,, male 
&get lines, &. Denbiph, Emex, Glamorgan, Olouoester, Hsmpshire, Yonmouth, 
Northampton, Stafford, Wnrwick, Wilts, West =ding of Yorknhire (North and South 
pub ,  38. each) ; abo Devonshire, Norfolk, Buffolk, 3 miles to 1 inch. S. each. 

BUonIwd, dgmS) 
lay. Inrtituto Cartogmnao I tahno.  
Carte delle Strade Ferrate Italiane. Scale 1 : 1,500,000 or 23 6 stnt. milea to an 
inch. Boma : Iustituto Csrtogra5co Italiano, 1900. Prim 2 lire. 
This map shows tho railways of Italy, and their connections with those of other 
NO. V1.- JUSE, 1900. J 2 Y 
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w u n t r i ~ ,  up to Muoh 1.1 The physiml festnren are lightly printed a, rs to 
give due prominence to the s k y  ham, whioh are very olear~y i n d i d  in a l o n n  
By the lettering and signs employed, the relative importsnoe of tonns, M mgardn 
population, in indioated. The nup will donbtlesr prove Mefa1 to toariae and otherr 
rim* Italy. 
&ma M t u t o ~ o o ~ .  

Garb Topqpllm della Provinoia di Borne e Begioni LLmitrofe, w n  Cutina 
Speciale del Colli Albani. Scale 1 : 250,000 or 39 stat. miles to an in& Boms : 
IMtitnto chu togdw Itslhno, 1900. Prim 1.50 lira 
In addition to bill s w i n g ,  elevations from sea-level to above 500 m e w  u e  

ahown on thin map by four t inb of colonr. The altitudem of importent perb are dm 
given in 5gum0, but it is to be re tted that no attempt hae been made to indicrts 
the depths of the .er The map inf&d on the -nt government snrreys. 
visnu ~~. 

Plan der Beiohehaupt u. B e a i d e 4 t  Wien. W e  1 : 20.000 or 0.3 8t.t mils 
to ur inah. Mit Angabe der neuen Bezirkmintheiluug nnd der friiheren Oane 
indegreneen. Wien : A. Hartleben'r Verlrg. 1900. 8th edition. Prioe 2 l c r m ~ ~  

A8U. 
chin& 

Atlas dn Hant Pang-Toe de I-Tchang Fou B Ping-Chan Hien. Par le 8. P. 8 
C h e d e r ,  RJ. Otmervatoire de Zi-Ka-Wei, Shanghai. 
With the publication of thin, the oemnd part of the 'Atlam dn Hant Yang-be,' 

Father Chevalier's l a r g s d e  chart of the river from I-ohang Fu to P h i i - C h m  Hien ia 
oompleted. The first part appeared some months ago, and gave, on thirty-eight .heeta 
the wnrse of the river from Iahang Fn to Chnng-Kin Fn; that now h u e d  d t r  
of twenty-nine sheeb, including index and explanatory?etbrpree4 and shone the r i w  
from jmt above Chnng-King Fu to Phing-Chan Hien. 

The baain of the snney is a eerier of latitudes and longitadem, .etronomidly 
determined. a t  fVty+ne different plsoer alon the wnrse of the river, 8 table of whiah 
is given. together with a stabment of the m & o ~  employed. Thin should be qaclll, 
useful to f n t m  travellem, an it  will fnrnish them mth  fairly reliable fixed stuting- 
poinb for their route surveys in the interior. Between theme astronomically detsrmioed 
poeitionm a wmpare-eurvey wan carried out, every bend in the river being arefnlly 
obeerved, and the distsncee ascertained as nearly es pcdble by noting the time the 
junk took to peea fmm one place to another, making allowanca for the speed of the 
cnrrent of the river. Sounding were taken continndly, and there ue reumled cm 
the charts. An the whole of this d o n  of the Pang-be waa pessed over twice, o p p -  
tunity WM afforded for ohealring the survey, and altogether the work seems to lure 
been carefully performed. A note is given explaining the system employed in tbe 
transliteration of names of placee, whioh are a h  given in Chineee chanroters. 

dPBICA.  
1Idylwu. Loam= 

b t e  de Med.gascar. W e  1 : 500,000, or 7.8 ntat. mileo to an inch. D d  
par P. Locamua Sheeb: 2. Diego Snarez; 5. M&ntirsno. Paria: Dfakm 
Andriveau-Qoujon.-H. Badre. 
All available information appesrs to have been utilized in the compilation of tbir 

map, which is now in wurse of pnblication, inolnding the charb of the French Eydm 
p p h i o  Department, the geodetio work of the to graphid service of the French 
army ol oconpation. the surreys of Wren Ebblet and Elin, the mte-snrveys of srpl- 
and the dwnments published by the military administration under the anthority d 
Qeneral Qallieni The map ia clearly drawn, and rinted in four oolonm-em, blue; 
hill-ehuding, brown; forests peen ; and riven, d s ,  and lettering, b W  A l t i t d a  
where they have been ascertained, are given in metrea When complete, the map rill 
wnsiet of twelve sheets, and its scale, 1 : 500,000, is snlllciently large to admit of am- 
siderable detail being shown. 
Bhodeda lkhrC 

Map of Yashondand, Matsbeleland, eta. W e  1 : 1,000,000 or 15-8 U mihr 
to an inoh. London: Stanford's Geographical Entsbliahment, 1900. 2 rbeaOr 
Revieed. Prim &. 
There tmo nheete form portion of Stsnford'e oix-nheet map of Bhod- .nd s m b m  

the region between the Zambeci and the Shire highlands on the north, tho nartbm 
part of the Transran1 on the south, Portugneee E.et Africa on the enat, and Beah-- 
land on the wemt. The map contains a fair amount of detailed information, inalndbg 
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notea on the ohrrcter of the ooantry, navigability of rivemi, eta, but no attem t bas 
been made to show the relief, on1 the tope of isolated hilh being indioated, a J  anme 
heights given in 5- Bou&en am clearly nhown, and d w a y r  have beem 
brought up to date. 

AxxsIcA. 
R w  =wiok. fhnong. 

Hap of Nictor Lake and Upper Nepieignit Biver, New Bmnswick. Compiled by 
W. F. Qonong, 1899. Reprinted from BmUstin of t h  Natural Hirlorl( Society of 
New Brmnwick, No. xviii, 1899. Pramtd by Uu Naturrl Hubry  6bcbty of New 
B d .  

AUBTSALIA. 
New huth Wdrr. h p u t m e n t  of I.odr. m. 

Bbp of New Sonth Walea, including Lord Howe Inland. Soale 1 : 506.880 or 
8 aht. miles to an inch. Department of Lsndq Sydney, N.S.W., 1898. 9 sheet.. 
PcsraJca by the Depdnmt  of L a d .  
This large nine-sheet map of New South Walea hss been oomtrnoted a t  the Depart- 

ment of Lands, Sydney, under the diieotion of Mr. E Twynam. Chief Surveyor, from 
tbe  Iatert aurvep and toprsphical information up to the date of its ubliation. I t  
has been hotolithognp ed from the original drnwing, but it  oannot mid that the 
method ofrepmdnotion bss roved very mtisfaotory. Many of the names are m d 
that it ie im ihle to A them without a g h ,  and in pl- where they appear 
over bill&, whioh ir itself very c o n f d ,  they are almoet ille .ble. However, an 
the  nu has evidently been oompiled with care, and containn a gred of information. 
it d l  of service to all who are interested in the colony. 

OILmm. 
Vnftd htr Olurtr V.B. Eydmgrsphia Omor. 
Pilot Ohart of the North A t h t i o  Ooemfor April, 1900. U.S. Hydmgmphio OfBoe, 
Washington, D.C. Pnmntd tho U.6. Hydrograpbw O&u 

P H o T Q e ~ .  
h)wrio Irludh It.*- 

h ~ p t J g e v e n  Photographs of the Meario bland& by F. Sternberg, %. Pra 
renba by F. SbJ-dWl, Ekp. 
mi. i. .n intereating net of " narter-plate" photogmphr of the mnery and in- 

h.bit.ntm of the Bal-o ielsnds. $he following is a list of their titlea :- 
Majma.--(l) &nerd view of the city of Pdma ; (2) The aathedral, P h ;  (8) 

-den08 of the Captain-Qeneral, Palma; (4) Britinh Vice-Co~ulate, Palma; ( 5 )  
El Comdado, Palma ; (6)  La ma, Pdma ; (7)  Interior of La Lonja, Palma : (8)  E l  
Ayan-nto, P d n u  ; (9) C l o b r  of &n Franoho ohnroh. Palms : (10) Patio of the 

aey Palmn ; (11) Calle de la Almndaina, Palma; (12) A t  pi& street, P h  ; 
(1%) Valdw-; (I4 Old woman at Vddyn-: (15) Soh001 ~ L d r e n ,  Vdda-;  f (16) Afhmar ; (17) nterior of mumum, ; (18) Old bedotead, mumum, Mh- 
mar ; (19) Hoclpederiq - 20) Monk, * ; (21) bfajoroan amve enoe; 
(22) V d b  of Deya a=n6,g o 0 u 1 1 ~ ~ u . I ;  (24) River and grid@, 
h u e r ;  (25) Aptamiento, Seller; (26) Country and mad near Soller ; (27) Fornc 
l n h  ; (28) Entrance to Fornalntx ; (29.30) Group at  Fornnluts ; (31) Wseherwomen, 
&,ller; (82) T y p i d  drew, Pollenre; (33) h n  bridge, Bollenss; (34) Curious- 
~ h p e d  fonntain, Pol lam ; (85) Calvui4 Pollenm : (36) Majonmn windmill ; (87) Old 
olive treer ; (38) Majorcan peaaunt, with rheepnkin o o v e h g .  

Mm.-(99) E n h o e  to harbour, Port f i h o n ;  (40) Quay, Port M b ;  (41) 
C h d ,  Port Mahon ; (42) bfuke t  lam, Port Mabou : (43.44) St& ahowing wind- 
mills, Port Mahon : (45) Street fl&aeller. Port Mnhon ; (46) Street, Port Mahm ; 
(47) Qronp, Port Mahon ; (48) Monument ereoted during governorship of Sir Biohard 
h e :  (49) Me@ithio titone; (50) Talayot ; (51) View from top of T b y o t ;  (52) 
C h d  built daring Frenoh ocaupstion ; (53) Vlew from top of ohnrah. 

I&u--(M) Town of Ivior from op te side of harbour ; (55) Cathedral, Ida ; 
(s) - of cathedral. I-; (57) A or:  window, Ivica; (58) Town of Ivia, from 
n- athedrsl;  (59) Town of Ivics and harbour from arthedral; (60) Prinoipal 
e n m o e  to old town, Irioa; (61) Main p t e .  Ivios; (62) Interior of Aynntamiento. 
1v.m; (63) Arohivea of Ayantamiento, Ivloa; (64) Bornanstatue, I v i c s :  (65) Market- 
phm Ivica; (66) A potter, Ivica; (67) Water* Ivica; (68) A t y p i d  rtred, 

2 x 2  





INDEX.  

Denoter M i e a  and Paperr. t New Pnblicstiom. 

A. A f r i c a - a m t i n d .  
Boer Statas, Lnnd and People. by A. H. 

Asu or Blue Nile, 114,115 KW 666 t 
Aberdeen m d  Banff, A Hielory of, by W. Botteg6 Beoond Expedition, Berrnlts of 

Watt, 662 t the, by Dr. P. L. Solater. 489 t 
Abrozzi, Dake of. ament of Mount St. ' Brituh Africm (The Britieh Empire 

Elise by the expedition of. 536 Beriea), by various authorr. 81 t 
A h  Rnern, plantation at, 25.26 British Central. Commeroial Poeeibli- 
Aba hie. rod-dune at, 9.10 ties of, by P. Roberteon. 664 t 
A byminia- British Emet : A Journey to the wmmit 

Bergriioken Enher Nikolane- 11.. 296 t of Mount Kenya, by H. J. Maokinder, 
Bonchamp Miasion in, M. Miohel'a 453 

snweys 177 Brituh Sontb Africo Company, 
Dall' A b i i n i a  a1 o Bodolfo per il Direobm' Beport, 296 t 

Cat&, do1 A. K. B%tovioh, 438 t Brit* Sontb, Progreen of, 535; British 
Expedition .sonth of, under Meam. : h t b  Afrion and the Tranavnal, by 

-on and Whitehonrg 533 F. F. Hilder. 665 t 
Geology and Anthropology, Notea on, Central: A White Womrn in, by H. 

by B. Koettlitx, 264 Caddick, 296 t ; Done la ode for& 
Journey through Abyminia to the Nile, de I'Afrique Centrnle, p e r r ~ b o n n e r ,  

by H. W. Blundell. 97 I 191 t Chinb, Lake, m d  the Birer 
Photographs of, by Captain Wellby, I Luli, N o h  on the Country between, 

203 by Captain Peame. 612 
Bicerche e etudi null' Etiopr, del C. ' Commercial Afrios in 1899, Commerce 

Rowin j 437 t of the United States with. t 
Tribee of, 267,268 E.st : .Portngieee.nreic von Deumh- nnd 

Achray, Loch, mnudinge in, 3'81, 351 ; E n g b h U e t a f r i h ,  rou J. Strmdes, 
Temperatures, 834 i +at. 

Awucaaua- En  Afr~qne aveo le lldieeiohaire Coillml. 
b n t  of Aconmgos and Tnpungato, par A. Bertrand, 666 t 

by Stuart Vinen. 196 t Expedition. Mr. Grogan's, 280 
Hixhest Andes. The, A Beonrd of the French Weet : Exploratiun in, 534 ; 

First Aecent of, by E. A. Fltqemld, Te lepph io  Syrtem in, 419 ; Beoent 
81 t French Expeditionr in, by Captain 

-4-i river, Blue Nile, 103 A. Hillid-Atteridge, 551 t ; B.6- 
Adame, F. D. (Biography of). Sir W. o q p u k t i o n  de 1'Afrique occidantale 

Dawnon. 557 t ; Sir W. Davis, 303 t , fraqaicm, 62, 551 t ; Lignea t6lC 
.4dame, Lieut-Colonel, The Western ' graphiques danr 1'Afrique oooidentsle 

Fbjputana Statea, 192 t M. Binger. 551 t ; La 
Addie Abbcba, 98,102, 103 ; hot springs :2?rI. Mimion h t a n e t ,  

neu, 266 551 t 
Admiralty Cbarb, 94,307. 560 Otnman East: CIptain Prince'e tx- 
Admiralty group, nomenolature of the, plorstione in, 282 ; Pendulum Obeer- 

425 rations in, 178 ; Geographirche . . . 
Africa- / Mitteilnugee U b r  d m  dentnohe 

African Incidents, by Major Thruetou, Ny~ese  (febeit, von W. Boruhardt, 
mt 551 t ; Deutsoh-oetafrionleche Zen- 

Antbropologiecher . . . ails dem Daclmg- tralbalm. von Dr. W. Oeohelhauoer, 
p lmde ,  von Dr. Widenmann, 82 t 551 t, 665 t 

Bantuepraohen. Qrundrise einer Lant- , German South-Went : Geschiohte der 
lehre der, von C. Meinhof, 296 t Koloniaation, von C. von Frmqoir, 



HBII The Next, by W. E. 
gas t 

4 ~ t n d  Prodneb. ek.. outaide the 
, ' Jjqb, Dhtribotion of, Review by A. 

, .' /. Hsrbe*~, 52-55 
' &cultulal aetomtl of sr.uwx, 353 
Amicultnre in  Kent. Mr. 0. Whitehead . - 

00.531 
. ;k . . kt- 

'(. . .*ete, 
'- 'de la . ,- 

, . A 450 ; 
,;ul etc., 

. . d; Philip's 

s - w e a t  : Bees i Afrika genom I ~ l ~ o i i e s .  . . in der algelieohen &h.n, 
&gola . . . ooh Dameraland, af P. Naoh Hnguet und Pettier. 193 t 

Ailio. J., Ueber Strandbilduugen 
Litorinameerea anf der Innel Mante~n- 
d, 517 t 

ALL. tnh and headdream, 500,512 
AlPrhan demrt, 417 
A1uh-  

Boundary between Canada end A b h  

Idaller, 194 t 
Trade of, geneml progress, 418 

I 
Lynn CIIul and Taiyi Inlef by Prof. ' 

G. Daridoon, 667 t 
Bpedirione di . . . Dncs degli A- 

a1 Monte b t '  Elia, by Dr. F. Fillppb 
195 t 

Two Women in the Klondyke, by Ih 
E. Hitohcook. 84 t 

United Steten Coset and Geodetio Bar- 

graphs of, by N. Boxton. 508 
d k t -  Expedition to the Paoitb, work 

of the, 182,285,425,649 ; Cruise of tha ' by Prof. A. Agosair., 502 t. 443 t ; AZba- 
t m y  Die Mimione-Beb, von Maul- 
und Kwellt.. 670 t 

q t k ~ s  de fer en Algir ,  p r  -4- 
Bernard, 1 t 

i 
Coortantine.ftude mr  la ploraas ds 

bhian Climate, by W. 0. Gcholtz, par A. Mon&gur. 193 t 
~ o t  ; Lmpre~ions of, by J. Bryce, I Dnm le end alg&ien, par Dr. Hugnet, 
.a+ 1 9 S t  

A l p 4  P. J, Lss Nubes en el Aruhi* ' 

F~lipin?, 81 t ; Father, on Typhoom of ~ 
!l'mnsformation of, by Rev. J. Halligey, . the Ch~na Sean, 643 
81 t ( Allen, Grant, The Enropean Tow. 78 t ~ 

Treaty Berim, Convention between the Alolo Houms in Kwamba'r village, 618 1 
united Kingdom and France for the 1 A1 ins Club, Catalogue of Bmks in ** i 
Dalimitarion of their r e p t i r e  library of the, 675 t 
~meenaionn, 83 t Alpine 31emori- by E. Javelle, 676 t 
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Arklet, Loch, looking weet, 320 , ton, 222 
Katrine, Loch. Curves of temperature . Geological section from north to rontl~, 

in. 333 ; Katrine. Loch, and Ellen's 211 
Isle. 318; Longitlidha1 and cross- i Littlehampton, Beach at, showing 
sections of, 319 , p y n e q  213 

Lubnaig, Loch, 327 Rother Valley and South Downs, 357 
Pnllar's sounding-machine, 314 ( Section acraaa district fmm north to 
Sounding, Method of, 315 sauth, 209; Seotiou dong ridge of 
Vennaohar, Loch, looking south-west, Downs acronn Coaking Pass. 210 

323 South Downn from Chmtrey Farm, 354 
Voil and Doine, Lochq looking west, 325 

AmA. 

Chinese Sban Staten- ' Chinese Shan Stat--continwd. 
Akka Woman wit11 uliar head-dreaa, Ten Hills of Ibrmg, showing tea-trecs, 

499 ; of E n  ~ a n g ,  west of 505 
bIekong. 51 1 Tibet. Western- 

"Hei Pa-I," or Black-alrirted Shanq : Angahu, Tent of, 404 
489 Gori, Glaciers of the, 155 

" Hniang Tan " Lolon of Iwu, 495 Qnge, Plain of, 169 
Hun Yao Pa-I girls of Meng Yang, 503 Jalat, Village of. 151 
" Level-head Akka" woman, 507 Manamuowar, Bketch of outlet from, 
Lolm dancing, 500 395 
Mekong at  Hsiu Tu-Kon ferry, 391 Nanda Devi, Peak of, 153 
" Pa-I" Shans playing at the love geme Ra' Hoti valley, 407 
- of throwing c o l o u ~  balls, 501 R d L - ~ a l ,  Lake, 259 
Shan girl of Meng Lien, 497; Bhan Satlaj river (looking east), 248; Satlaj 

house, 509: Shan temple at Cheu river gorge  looki in^ west), 249 
Le-Pa. 513; Bhan water-wheel, uned Tibetan beggarn, 246; Tibetan tent, 
to irrigute the flelde, 493 , 254 ; Tibetun shepherds, 402 

Abynninia- I Abyssinia-eontbd. 
B m l t  ravine, A, 104 Elephant-hunting expedition, &turn 
Bilo. landscspc beyond, 108 of, 100 
Camp Chelunko, forty miles from Money-ohangem, blooks of mlt being 

H a m ,  102 currency, 99 
Dabus river, 114 ; Falls of the, 113 Trial between two mldierq 98 



Spitebergen- Bpitcibergen- a m t i n 4  
Going through eaey ioe, 37 in Bell sound, 633 ; English tents in 
Hummooky floe. 39 Bell eound, 634 I 
Icehnmmocks 22 feet high, 85 , Yawnak in heavy ice, 43; llmRak 
Morenss on the icaberg, 41 oharging the ioe, 45 
Unpublished MBB., English bay-&hey 

A b y s r i n ~ n w d .  Nile - dnucd. 
Typeo a t  Mmdi market, 11 1 ; Typea a t  Nile 2;i miles north of 

a market, Cfori, 112 
Africa, Britioh kt- I Cornpition of the 6'suddn on Z e d  

Alpine ve tation on Mount Kenya river, 239 
( w 1 0 u ~ ~ l a t e ) .  r.dtq 461 1 Btorm-Laad pieoe of 'nndd ' )1ig 

Athi Plainn, On the, 455 1 broken up, 236 

(tEMBAL. 

Pedigree of the Hereford Map, 136 

Elevation of 14,000 feet, near the north- 
ern foot of Kenya peak, 470 

Giant lobeliaa, 461 
Kenya and the Teleki valley. 

465; cap and the Tpndall 
glacier, 467 ; ummit of Kenya 469 ; 
K e n y a p  and Lenana, 471 ; Ben ya 
forent, n the, 457 

Laikipia plateau, Cloude on, 459 
Michaelson, Lake, 473 
Nyika, The (ooloured plate), facing 484 
Tree roundnel, 473 
h n e i t a r  (ooloured platc), faaing 461 

Africa, Central- 
Alolo house, Plan of an, 618 
Luli, Valley of the, from Kwamba'e, 

617 
Mtungwe mountain, View of, 616 
Tombowe hill, View from, 613 

Livingntone- 
Mpundu tree, The, near Lake Bung- 

weulu, under ahich Livingstone's 
heart wan buried, and on which hie 
native followers oarved an inscription, 
636 

Section of the Livingstone tree con- 
taining the inscription, 637 

Bketch of the Memorial to be erected to 
Livingstone on tho site of the tree, 
638 

Nile-- 
Babi-ez-Xeraf, On the b s n h  of the, 238 
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White Nile near Sobet, drifting mdd," 
237 

Sanddunaa of the Nile Delb- 
Abu h b ,  15 
A h  Eacan, Inmailia, 25 
Abu Bamle, 9, 10 
Agaw rigida risahna, 18 
Gmetery, Terieh, 20 
Conwrdant alretchea, 11 
Curions triplet, 7 
Doyen's dune, Inmailia, 4 
Dune-formation, of, 5 
Dune formal by fence, facing 2 
Four parallel ridgen, 8 
Fulj, A, and a k h a n ,  facing P4 
Kantara, Looking back to, 12 
Longitudinal ridge developed under 

the lee cli5, facing 22 
Peak on a dune (sand slipping), 5 
Barnpart of sand, clcse to a well, 13 
Ripplea, in the trough leeward of a 

dune, facing 24 
Saud-grains from lee cliff of natural 

dune, 26 
Sand-pins ,  lee of artificial dune. 19 
Train of dunes,lookingupwind, facing22 
Two parallel rid 8, 6 
Undulating sang Abu Amab in the 

dietanoe, 14 
Wind-eroded cliff, and talus, Wedy Hof. 

17 
Wind-formed table, Helaan, 21 
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