
J O U R N A L  // :. 

I '  

OF THE 

.f . - . C  
2 L 3 

ROYAL GEOGRAPHICAL SOCIETY. 

VOLUME THE THIRTY -FOURTH. . 

EDITED BY THE AE818TBNT4EUBETbBYq 

3~~~~~~ : 

JOHN MURRAY, ALBEMARLE STREET. 

Digitized by Google 



- - -- - - - - 

U ) K D U (  : PUITKD BT W. -I# AKD mAIVOXD -T, 
a1) C n A U Y O  CPqa 



( iii ) 

CONTENTS OF VOL. XXBIV. 

PAUIZ . 
Council Report, Balance-Sheet for 1863, and Estimate for 1864 .. v-xix . . . . . . . .  n Prize for Reflecting Instruments XI 

. . . . . .  o Letters relating to M a p  and C%arta xxi-uriv 
.) New Foreign Honorary Correnponding Members .. xxv 

Library Regulations . . . . . . . . . . . . . . . . . . . .  xxvii 
List of Council, Officers, and Fellows . . . . . . . . . . .  xxviii-lxxxiv 
List of Public Institutions, &c., to which the Publications are presented l u v  
Individuals to whom the Royal Premium has been awarded Ixxxvi-lxxxix 
Accessions to Library and Maproome, with Namea of Donors .... xc-c iv  
Instruments lent out. Presentation of Gold Medals . . . . . .  cv-cviii 
Anniversary Address, by Sir R. I. Murchison . . . . . . . .  cxix-cxciii 

V . B .  The A u b n  ue done ~ r p o ~ i b l e  lor lhm ewtenta of thelr rapeetlva ppua.] 

ARRCLFB. PAOE 

1.-Geqpphical Notesof an Expedition to Mount Kilima-ndjaro in 1862-63. 
Bythe BABOX CHABLU VON DEE DECKEN, Honorarg Camspnding 
Member B.G.S. . . . . . . . . . . . . . . . . . . . . . .  1 

2.-Notea on the Island of Formotin. Ry ROBERT SWINHOE, F.B.Q.s., H.B.M. 
Vice-Consul a t  Formosa . . . . . . . . . . . . . . . . . .  6 

3.-On the Glaciers of the Mustakh Ran e. By CAPTAIN H. H. QODWIX- 
A u m n ,  F.E.o.s., BENGAL LO., late &.M. 21th ltegt., Assishnt iu the 
Great Trigonometrical Survey of India . . . . . . . . . . . .  19 

4.-Reconnaiseance Survey of the Lake Districts of Otngo and Southland, 
New Zealand. By JAMES M'KEBEOW, Eeq. District Surveyor to the 
Province of Otago . . . . . . . . . . . . . . . . . . . .  66 

5.-An Exploration up the Moisie River, to the Edge of the Table-land of 
the Labrador Peuinsula By HENBY YOULE Hu'D, M.A, F.B.o.s., 
l'rinity College, Toronto . . . . . . . . . . . . . . . . . .  82 

6.-Notes on the Mountains and Glaciers of the Canterbury Province, New . . . . . . . .  Zealadd. By Dr. JULIUS HAAST; M.D., F.o.8.' 87 
7.-Expedition to the Weat Coast of Otago, New G l a n d  ; with an Account 

of the Discovery of a Low Pass from Martin's hay to Lake Wakatipu. 
By .JAMER,HECM)B, Eeq., M.D., Ppvincial Geologist . . . . . .  96 

8.4bservat ion~ made in Central, Eastern, and Southern Arabia during a 
. . Jouruey through that Country in 1862 and 1863. By W. Q. PAL- 

OEAVE, Esq. . . . . . . . . . . . . . . . . . . . . . .  111 
9.-Notes on the Physical Geography of Vancouver Island. By C. Fomrm, 

Eeq., us. . . . . . . . . . . . . . . . . . . . . . . . .  164 
10.-Remarkg upon the Geography and N a t m l  Capabilities of Rritish 

* .  Columbia, .and the Condition of ita principal Gold-Fields. By ~ B D L  
TI(NANTH.S.PALMEB,B]L. . . . . . . . . . . . . . . . .  171 

a 2 



iv CONTENTS. 

ARTI~LEB. PAGE 

11.-Notea on the Zambeai and the ShirB. By the late Mr. R~CHARD 
TROBNTON. (Addreaeed to SIB R. I. M U B O H ~ N ,  Prea. B.Q.s.) .. 196 

1 2 . 4  a few Fossil Bonee from the Alluvial Strata of the 5 b 4  Ilelta. 
By J O H N  KIBK, %., M.D, F.B.Q.S... . . . . . . . . . . . .  199 

1 3 . 4  the Antiquity of the Phyeical Geography of Inner Africa. By SIB 
RODPBIOK I. MUBCHLBOIP, K.o.B., Prea. B.G.~. . . . . . . . . . .  201 

14.-Expedition across the Southern Andea of Cbili, with the object of 
opening a new Line of Communication from the Pacific to the Atlantic 
Ocean, b the Lake of Nahuel-Huapi aud the Rivers Limay and 
Negro. iY Don G ~ ~ L L ~ M O  Cor of Chili. (Tnnhted frbm the 
spani& and ~mmmnnicated by SIB ~ O O D B X N E  PABISE, K.O.E., r.8.a) 206 

16-Details of a journey through part of the Salado Valley, and across eome 
of the Argentine Provinces. By THOMAS J. H U T C ~ W N ,  F.B.Q.a 226 

16.-Explorations to the Weet of Lake Nyasea in 1863. By DR LIVUPGBTONO, 
M.D., LL.D., F.B.Q.~. (Addressed to SIB R I. M U B C H ~ N ,  Prea ao.a) 245 

17.-Visit to Lingah, Kishm, and Bunder Abbaa By L r n . 4 0 ~ .  h w r s  
PEUY, Acting. Political Resident, Peraian Gulf. (Communicated by . . . . . . . .  the Secretary to the Government of Bombay) 261 

18.--On the &mom Ielande. By CAPTAIN ~ E B N O N  DE HOBBEY, P.N. 268 
19.-&me Account of the Physical Geography of Newfoundland. By J a u x  

MOBETOB, hlonial Chaplain, Labuan . . . . . . . . . . . .  263 
Hints to Trsvellera By ADMIRAL SIR O. BACK, r.aa, ADMIBAL . . . . . .  &-SON* 03., a d  FBANCX~ GALTON, Etq, B.%L 272 I 

PA01 

. . . .  Killnu-n+ . . . . . . . .  1 . . . .  Formosl, . . . . . . . . . .  6 I 
MustakhRaogs 19 I . . . .  . . . . . . . .  
b t e r b u r ~  sad O w ,  New Zealad 56 . . . .  .... MoideRirer.. . . . . . . . .  82 
Arabia 111 .... . . . . . . . . . . . .  .... Vmunra I.lud . . . . . . . .  154 .... Qribao md Britirh Columbia .. 17 1 .... Southern Chili . . . . . . . .  'LO5 .... Wad0 Valley . . . . . . . .  226 . . . .  Kishm . . . . . . . . . . . .  251 .... Newfoundland . . . . . . . .  263 



REPORT OF THE COUNCIL, 

THE Council lay before the Royal Geographical Society a 
general statement of its-affairs classed under the heads of "Num- 
Ler of Members," " Finances," " An-eam," " Past and Present 
St* of the Finances," " Publications," " Royal Premium or 
Donation," " Objlkcta proposed in inaugurating the Society," " Re- 
vision of the Regulations," " Treasurer," " Library," " Accessions 
to Libray," " Accessions to Maproom," " Means used to enlarge 
the Maproom Collection," " Instruments," " Grants to Travellers." 

The Council have the pleasure to rep& that the administration 
of the Society's affhirs contin& to be efficiently carried out under 
the five permanent working Committees of Council, originally 
indicated in the Report of 1853, and into which the C~uncil is 
divided, ae provided for in Section 8 of Chapter VI. of the 
lately r e k d  Regulations, viz. :- 

1. Regulations and Bye-lawa 
2. Finance and H o w .  
8. Library, Maps, &c. , 

4. Publications. 
5. Expeditions 

Bad the regulations requiring the Vice-Reaiderite, twice or 
oftener in every season, to examine in deta.il the state of the 
household, the Amistant Secretary's department, and the amount 
of care displayed in keeping the official books, and the library, 
including the maps, drawings, and instruments, am carried out. 

Number of Members.-The Council have to report that since 
the last Anniversary Meeting there have been elected 233 ' new 

Ordinary . . . . . . . . . . . . . . . .  184 
Compounding . . . . . . . . . . . . . .  3 1 
Honorary . . . . . . . . . . . . . .  18 -- 

233 
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Members ; and that within the same period there have occurred 61 
vacancies, of which 82 are by death and 29 by resignation, and 
of these 9 are Life-Compounders. The (!ouncil have also had the 
eatidaction of receritly enrolling amongat the Fellows of the Royal 
Geographical Society a number of ditiuguished foreigners, whose 
names and claims, as set fortb in the list in Appendix F., will 
show that their election is justly merited. 

The Society, according to the List of Fellows corrected up to 
April, 1864, consiste at  present of 1907 Members, of whom 498 
are Life-Compounders, and 1409 are nominally Life-Subscribers, 
besides 4 Honorary and 65 Honorary Corresponding Members. 

The number of Members who, according to the list corrected 
up to 1st January, 1863, compounded for their anllual subscrip- 
tions was 461, and 1409 were Annual Subscribers-total, 1750 
Members; so that, after deducting the casualties, there are 37 
additional Life-compositions and 120 annual paying Members, 
making a total increase of 157 Members, Annual, and Life 
Subscribem 

Ei'naxces.-The Council have again the satisfaction of making a 
favourable report of the Society's funds, although the expenses of 
the year have been considerable, from the charge of the donation 
to Dr. Shaw appearing in this year's accounts, as sanctioned at 
the last Anniversary Meeting. 

The accompanying Balance-sheet (vide APP. A.) for the year 
ending 31st December, 1863, and bearing the signatures of three 
of the four Auditors, in proof of the accounts being regularly and 
duly vouched for, shows that the estimated receipts and expenditure 
laid before last year's Meeting have differed from the actualg but 
in a way famrnble to the Society ; the receipts estimated having 
been stated at  4,5021. lOs., exclusive of the cash in hand ; whereas 
the actuals amounted to 5,2561. 98. 3d., exclusive of the casli 
balance. The estimated expenditure also was put down at  
5,7471.5s. 2d., or at 3,8971. 58.7d., excluding the money proposed 
to be invested ; but the outlay, exclusive of the cash and amount 
invested, was only 3,6551. 48. Id. The difference between the 
nctual receipts and actual outlay has left a surplus balance in hand 
of 1,6011. 5s. 2d. ; ,and by a diminution of the cash-balance kept in 
hand, from 1,2441.' 15s. 23d., a t  which it stood on 31st December, 
1862, to 1,0081. 10s. 4s on 31st December, 1863, the Council 
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have had available for investment in the Funds a sum of 1,8371., 
for which there has been purchased 2,0001. amount of Stock in 
Three per Cents. 

The differences between the estimated and actual receipts are 
occasioned by the collections for annual subscriptions, life compo- 
sitions, recoveries of arrears and entrance fees, having exceeded 
the estimate made at the beginning of the year. The expenditure, 
on the other hand, as regards the cost of the Journal, and salaries 
and office expenses, has fallen below the estimate ; whilst the po+ 
tion of the expenditure in excess of the amount in the estimate in 
respect to the items of gratuities, rent, and taxes, i$ but tritiig, 
the excess thereon having amounted to 802. 

No private money donations have been received this year. 
The current accuunta standing against the Society a t  the cloee 

of the year are all in course of liquidation, and every endeavour 
is to be made to pay all charges as they are incurred, or within the 
year ; measures having been taken to ensure in future, as far (il, 
practicable, an immediate or a t  least a very early settlement of 
all liabilities, as well as to enforce a more speedy payment of sums 
due to the Society. And, in amordance with the suggestiolls of 
the Auditors, a monthly concurrent audit of the charges, receipts 
and transactions will be fully effected before the close of the 
Ye=. 

The Estimate (wide APP. B.) for the present year, ending 31st 
December, has been carefully prepared; and, as no unusual 
expenses are anticipated, the Council hope to find the results of 
the year as favourable to the Society as for the past year, and 
the funds' thus becoming available may be applied for more exten- 
sively carrying out the objects and general operations for which 
the Society was formed. 

Arrears.-The arreara of subscription owing to the Society on 
the 1st January hat, amounted to about the sum of 6001. due 
from various members, of which it has been found impossible to 
recover, up to the present date, more than 1741. Of the re- 
mainder the Council expect to recover about 2501., but regret to 
have to report that from various circumstances the recovery of the 
balance, amounting to about 1501., is very uncertain, and it will 
probably be lost. In order, however, as far as possible to limit 
any future increase to the number of defaulters, the Council have 
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determined to enforce the rule first proposed in the Conncil's 
Report at the Anniversary Meeting of the year 1849, and now 
entered in the Statutes under Chapter IX, Paragraph 3 ; and by 
means of arrangements to be made for carefully examining in 
future the monthly progress of the payments, it is hoped that the 
great difference hitherto obeervable between the number of Fellows 
an the rolls of the Society, and the number of paying Members, 
will gradually diminish. 

Past and Pr& ,State of the P imm.-The  financial poeition 
of the Society has greatly improved during the last fifteen years, 
as the following tabulated statements will indicate. 

At the first Meeting of the Society, on the 16th July, 1830, it was 
resolved, " That such part of the Funds of the Society as may not 
be required for current expenses be placed in the Public Securities 
and vested in the namea of three Trustees." And in the Report 
laid before the Meeting of 1833 it was stated that the Council had 
resolved, " That the Compositions be set apart. as a Capital Stock, 
to be lodged in Government or other unexceptionable Securities, 
and kept at least equal to the amount of the compoaitions of all 
compounding members alive at any given time ; whilst the annual 
subscriptions, with the interest on this Stock, and other items of 
accruing income, will be disposable to meet the current expense4 
of the year." 

The Funded Capital of the Society, consisting at the beginning 
of 1863 of 7,5001., and at the cloee of the year 1863 of 9,5001. 
New 3 Per Cent. Government Stocks, waa increased during 
the past year by the purchase of 2,0001. Stock for a cash payment 
of 1,8371. lo#., and since the 1st January of this current year an 
addition has been made by funding a sum of 8961. 5a., for which 
1,0001. New 3 Per Cent. Stock has been purchased, making a 
total of 10,5001. Stock, yielding an annual income of 3151., ae 
the reserve Fund of the Society up to this date. 

The amount invested in the Console is equivalent at par to the 
compositions of only 420 Compounding Members, calculating for 
each a t  the existing rate of 251., which is 81. in exam of the 
former sum of 17L, at which the composition of several was 
originally made. And as the numbers of all the living Life 
Members a t  present are 498, the Funded Property may still 
be considered by some Fellows to be less in amount than the 
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Rulea of the Society bquire ; and, in order that the fimincea ~hould 
be placed on a solid h i s ,  the total of the Funded Property may 
be considered as insufficient until it reaches the sum of 13,450l.; 
instead of only 10,50OL, aa a t  preaent, auppoeing the commutation 
pnyments at the rate of 251 for each member were invested. But 
from inquiry, it is understood that other Societies are prepared 
to commute the annual subscriptions of all members for a eum 
equivalent to ten yeare' subscriptions; and as two pounds is the 
annual amount paid by each Fellow, the Stock now invested, viz., 
10,500L, is fully equal to the Funded Property neoesaery to cover 
the commutation payments. 

Pu- 

STATEV~EHT showing the RECEIP~B and EX- 
PIENDITUBE of the Society from the Year 
184.8 to the alet h. 1863. 

- I : I  - -  
E .  8. d .  E. 8. d. I E. ' 8. d. 

1 8 4 8  69610 5 .. .. 755 6 I l l1832 36.5710 0 
1849 778 3 0 .. .. 1098 7 6 ' 1833 4130 0 0 
1850 1036 10 5 .. .. 877 2 10 ! 1834 4428 0 0 
1851 1 1056 11 8 .. .. 906 14 7 '1 1835 4426 0 0 
1852 1220 3 4 .. .. 995 13 1 1836 4426 0 0 
I&? 1917 2 6 .. .. 1675 6 0 1  1837 H26 0 0 
18542565  7 8 .. .. 219719 8 ,  1838 4426 0 0 
1855 2584 7 0 2636 3 1 IS39 412915 0 
1658 1 5572 5 1 653 10' 0 2814 8 1 1 1840 8788 10 0 

1849 182% 16 8 
In  1856 s Treawry Grant d 10001. for the lS50 

EBsr African Expedition received. 1851 1888 16 8 1852 18% 10 8 
In 1880 a Trsasory Grant of 2 W .  for the 1853 1662 14 10 

EastAfriunExpeditaonreceived. 1- 1662 14 10 
1855 1662 14 10 

. . ,. 1856 2216 4 10 
. .  , 

1857 2594 4 10 
. . 1858 2594 4 10 

1859 5544 4 10 
1860 4011 2 4 

1862 6758 12 4 

I 

i ~ ~ a . r ~ s h o & n ~  the P v  
/ of the INVEBTBIENT~ of the 

Society from the Year 1832 I to the 31st Dec. 1863. 
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Pub1ioaLiorw.-The 32nd Volume of the Journal of the Society, 
which was announced as ready a t  the last Annivemry, has been 
brought out during the paat season ; and the Council are sanguine 
that the valuable papers it contains will greatly add to the useful- 
new of the Royal Geographical Society. The 33rd Volume of the 
Journal is now in the prew, and would have been published before 
t h i  but for the death of the Assistant Secretary. The 7th 
Volume of Proceedings, containing five numbera, of which three 
have been published since last Anniversary, has also been com- 
pleted, and Noa 1, 2, and 3 of Volume VIII. printed ; these will 
be found to contain in extenso several interesting Papers, though 
l ea  important than thoee in the Journal. 

The Council have also the satisfaction to announce, that Colonel 
Yule, c.B., has undertaken to prepare an Index to the Journals 
from Volumes XX. to XU., and from the years 1851 to 1860 
inclusive ; and as the first two Indexes to the Journals (from 
Volumes I. to X.-from the year 1831 to 1840-and from 
Volumes XI. to XX.-from the year 1841 to 1850) were pre- 
pared and delivered to the Members of the Society-the first 
Index at cost price, and the second free of charge (as set forth in 
the Council Reports of 1843 and 1853)-the Council now propose 
that a copy of the new, or third Index, when completed, should, 
on the precedent of the last Index, be delivered to the Members 
free of charge, thereby facilitating a reference to the important 
subjecta contained in the Volumes of the Society. 

I'he public institutions, societies, and individuals supplied 
with copies of the Journals, Proceedings, and publications, are 
126 in number, as set forth below,* a detailed list beiug also 
annexed (vide p. lxxxv.) ; a d ,  as it is important that an exchange 
of publications should be effected, the Council propose to institute 
inquiries, as to how far the object is attained by the existing pre- 
sentations, and whether further exchanges could be made. 

The Council regret to report that the sale of the Journal and of 
the Society's Proceedings is very inconsiderable, and the unsold 

Great Britain and Ireland . . . . . . . .  45 
Enrope . . . . . . . . . . . . . . . .  48 
Asia . . . . . . . . . . . . . . . . . .  7 
Africa.. . . . . . . . . . . . . . . . .  2 
-4merica . . . . . . . . . . . . . . . .  17 
Australasia.. . . . . . . . . . . . . . .  7 - 

126 
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stock large ; but their disposal is still under consideration, rta well 
aa the measures necemary to make the publications more generally 
available for purchw. 

Royal Premium.-At a Meeting of the Council of the Society 
- on the 4th November, 1830, the announcement was made through 

Sir Robert Peel, one of His Majesty's Principal Secretaries of 
State, that His Majesty had been pleased to direct that an annual 
payment of fifty guineas should be made from the Privy Purse to 
the Society, to constitute a yearly Royal Premium 'for the en- 
couragement of Geographical Science and Discovery. In the 
Report for 1836 the Council announced that His Majesty had 
been pleased to approve of converting a portion of the Royal 
Donation into a Medal, and of one particular device for it;  and in 
the 1839 Report it was announced that the annual donation con- 
tinued to the Society by Her Majesty should be converted into 
two Gold Medals of exactly equal value, to be designated the 
Founder's Medal and the Patron's Medal respectively. 

Royal Prmium Awarded.-The Patron's, or Victoria Gold 
Medal, has been awarded to Captain Grant, of the Indian Military 
Forces, for his journey from Zanzibar acn>es Eastern Equatorial 
Africa to Egypt, in company with Captain Spekc, and for his 
contributions to the work of that explorer. The Founder's Gold 
Medal for the encouraggment of Geographical Science haa been 
awarded to Baron C. Von der Decken, for his two Geographical 
Surveys of the loRy Mountains of Kilima-ndjaro, which he deter- 
mined to be capped with wow, and to have an altitude of not less 
than 20,000 feet. 

The sum of 25 guineaa for the purchase of a Chronometer or 
other Testimonial, has also been awarded to the Rev. Gifford 
Palgrave for his adventurous journey in and acroas Arabia 

Objects proyosed in inauguratr'y the Society.-The original Pro- 
spectus, dated 24th May, 1830, inaugurating the Society, provided 
for the aggregation of the vaat store of Geographical information 
existing in Great Britain, but then so scattered and dispersed aa to be 
nearly unavailable to the public ; and declared, amongat other objects, 
that the Society would collect, register, digest, and print for the uae 
of the members and the public at  large, in a cheap form and a t  
certain intervals, such new, interesting, and useful facts and dis- 
eo~eriea as the Society may have in its possession, and may from the 
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to time q u i r e .  The other objects were to imumuiate gradually 
a Library of the best Boob on Geography, a selection of the beet I 

Voyages and Travels, and a complete collection of M a p  and 
Charts, as well as such documents and materials as may convey 
the best information to persons intending to visit foreign countries. . 

Also, to procure specimens of such instruments as experience has 
shown to be moat useful, and best. adapted to the compendious stock 
of 1~ traveller ; to prepare brief instructions for such as are setting 

~ 
out on their traveh ; to render pecuniary assistance to such travel- 
lers as may require it ; to correspond with similar Societies abroad, 
and open communication with all the Philosophical and Literary , ! 
Societies with which Geography is connected. 

The terms on which the grant of' the first of the Royal Pre- 
miums would be' conferred, were settled by resolutions passed at  a 
Council Meeting held on 15th Jannary, 1831 ; but as the con- 
ditions on which the rewards for the two first years were to be 
awarded, and on which they would be given in subsequent years, 
have never yet been fully complied with, the Council avail them- 
selves of this Annual Report to bring under notice the origiually 
published requirements, as still fully applicable :- 

"To the author of the best memoir, accompanied by sufficient 
plans and views, which shall describe in detail any important and 
unpublished discovery made by the candidate in any branch of 
Geography, provided that the same be considered worthy of this 
distinction." 

The .Council congider as coming within the meaning of this 
proposition,- 

(' A detailed account of any excavation or research made by the 
candidate, the result of which is the establishment of any lost site 
of antiquity, and the recovery of any object sufficiently important 
to History, Science, or the Ark" 

~ 
Also, that His Majesty's Premium will be given " to the author 

of the beat work transmitted to the Society of the following 
nature :"- 

" A Travellers' Ivianual, containing a clear and concim enuncia- 
tion of the objects to which a Geographer's attention should be 
especially directed; a statement of the readiest means by which 
the desired information in each branch may be obtained ; a list of 
the k t  instruments for determining positions, measuring elevatiom 
and distances, oh rv ing  magnetic phenomena, ascertaining tern- 



perakrre, climate, &. ; directions for adjusting the illstrument, 
formulce for regieteriq the observations, and rulea for working out 
the resulta ; adapted to the use not of the general traveller alone, 
but alm of him who in exploring barbarous countries may be 
obliged to carry, and often conceal, his implementa." 

Further, a t  future periods, to propose the following as prize 
subjects :- 

" An essay on the Bdual state of Geography in its various depart- 
ments, distinguishing the known from the unknown, and showing 
what haa been and what remains to be done in order to render it 
an exact science ; together with an indication of the best processes 
to be adopted in order to supply the eeveral desiderata" 

" An extensive series of Geographical Tables (with reference to 
authorities), &wing the various names, written in the native 
language and character, by which the same places have been 
known in different countries and at  successiw periods of histwy." 

The best mechanical inventions for facilitating the acqui&tion of 
geographical knowledge, for rendering it more available to the 
public. 

" Under this head may be included the simplification of inebru- 
meub, more compendious metbods of determining positions, and 
dl improvemeats in the art of drawing and engraving map, 
whereby their precision and distinctnese may be b m a t d ,  and 
greater scope and expression given 'to what may be called the 
language of topography." 

The Council propose during this year to notify that premiums 
and other testimonials will be offered as encouragements for the 
best works on any of the subjects above set forth. I t  is now trusted 
that the improved state of the funds will shortly enable the Society 
to carry out in a more extensive form t b n  hitherto, the original 
objects of the able founders of the Geographical Society. 

Revision of tlre Regukrtiolu. -The Regulations, with the 
Charter of the Society, were presented to the Fellows of the 
Society in the year 1860; but as the supply of copies has been 
exhaueted, and a few changea in the Rules have been made, the 
Council directed that the various alterations in the former edition 
of the Regulations, as set forth and sanctioned a t  the Anniversary 
Meetings, should be embodied, and a new set of the Regulations 
printed, copies of which are now laid before the Meeting. 

If.euuurer.-The Council regret to report the death on the 28th 
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Febrnay, 1864, of Mr. Robert Biddulph, the second Treesmw 
since the establiehment of the Society, and the son of the first 
Treasurer ; having been appointed on hi father resigning the office 
on account of declining health. On that occaeion the Council 
appointed (as stated in the 1845 Report) the ?ieawner, trusting 
to the same being approved, and on that precedent they have 
appointed as Treasurer Mr. Reginald T. Cocks, one of the partners 
of the late Mr. Biddulph, and this appointment they lope will be 
approved. On the occasion of appointing a new Treasurer it may 
be advisable to point out that his responsibilities alld duties are 
important and extensive. The Treasurer is one of the three 1 
Trustees in whose names are vested.the funds of the Society, with 
special charge of all accounts, and the duty of collecting all sums 
due to the Society ; appointing a Collector for whom he is respon- 1 
dble, the money collectal being immediately paid over to the 1 
Bankers of the Society. The Treasurer keep, in concert with the , 
Secretaries, a complete list of all the Fellows of the Society, with 
the name and address of each accurately set forth; such List, 
with the other books of Account, being laid on the table at every 
ordinary Meeting of the Council. The Treasurer pays all accounts 
due by the Society, as soon as they have been examined and 
approved by the Conncil, and hk accounts are annually audited 
by two Fellows of the Society. 

Libra y.-In the Report for 1850 the Council had the satisfaction 
of intimating the preparation of a Catalogue, alphabetically arranged, 
of the books and pamphlets belonging to the Society, supplying a 
want long felt. In the 1852 Report, the revision and printing of 
the Catalogue was announced, and its issue to the Members of 
the Society made known in the Report of 1853. Subsequently, 
a classified Catalogue, arranged under the geographical divisions 
of the globe to which the works refer, having been prepared a few 
yeara since by Mr. F. Galton, and the manuscript additions made 
thereto consequent on the yearly accessions to the Library, having 
rendered the references somewhat difficult, the Council considered 
the reprinting of those useful works of reference so eseential for 
facilitating access to the Library, that a revision has been under- 
taken, and the Council hope to be able to report at the ensuing 
Anniversary Meeting that they were completed, printed, and issued ~ 
before the end of the year 1864. ~ 
. Libra y Amroions.--Since the last Anniversary Meeting 71 1 

I 
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volumes of books have been bound, and the Accessions to the 
Library by purchese and donation during the same perid comprise 
541 volumes of books and pamphlets. Of these 86 volumes 
have been purchaeed, a list of which is laid on the table. 

Map-Room Acce~'m.-The additions to this department during 
the past year consist of 413 sheets of Maps and Charts, viz. 99 
Charts aud 314 Maps ;* Philip's Atlas, complete ; Part 3 of Atlas 
of High Asia by the Schlagintweits; Moll$ Atlm (small size) ; 
25 sheets of an Atlas of Fortified Towns; 2 Models and 5 
Views. The Maps, &., obtained by purchase have hitherto been 
but few in number. 

Among the above may be especially noticed the following, 
vlz.:- 

Coello's Map of Spain, 10 aheeta. 
Belgium, Provinces of, on various scales, by Vander Maelen. 
Sweden, 5 sheets of Geological Map, by A. Erdman. 
Bavaria, 1 sheet of Government Atlaa 
Angola, S. Africa, on 2 sheets, by Visconde de sa da Bandeira. 
Island of Java, by W. F. Versteig. 
Model of Gibraltar and of the Lines of Torres Vedras, by 

R. T. Wilde. 
Two Aucient Maps of Africa, h m  Ptolemy's Atlas. 
Bolivia, by J. Ondarm 
Indian Atlas, 13 sheets. 
High Asia, and Buddhish in Tibet, by the Schlagintweita 
H m n ,  Geological Map, 2 sheets. 
Atlas der Induatrie- und Handelegeographie, 3 sheets. 
Netherlands, 10 sheets of Topographical Atlas. 
Admiralty Charta. 
M a p  from the Ordnance and Topographical Depfita 

Meanr wed to enlarge the Map-Room Collection.-The Council 
continuing strongly impreseed with the nece%sity of enlarging 
the Map collection, have received from the Secretaries of State 
for War, for India, and also the Admiralty, and from the Mistera 
of Foreign Governments, assurances that they will readily co- 
operate in adding to the Society's stock the Maps and Charts more 
recently published. They further add that, considering the libe- 
rality with which access to the MapRoom ia given to the Public 

All of which have.been mounted, and incorporated in the Mety'r collection. 
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and the great ikcilitiea thus afforded for diffusing information, 
the enlargement of tbe Society's stock is of national importance; 
and they appeal to the liberality of the Public ahd the Members 
for donaticma The replies from the Secretariea of State for India 
and War, and the Admiralty, and from the Ministers and Ambas- 
sadors, as entered in Appendix D. will doubtless be read with great 
satisfaction : the Council are eiu~guine that the OBcers and Govern- 
ment of India, and Colonel Sir H. James, will most readily respond 
to the authority given by the Secretary of State, and supply the 
Society with many valuable additions to the MapRoom. The con- 
tributions from the Foreign Governments will also furnish many 
books and maps at  present greatly needed to fill up important 
blanks in our Collection& 

The Council are also fully alive to the necessity of making 
available for this purpose some portion of the Government Donation 
of 5001. per annum ; the object of the Grant being as stated in Vol. 24, 
page vi., via.-" That Her Majesty's Ministera have felt themselves 
justified in tendering a yearly Grant of 5W., in order that an 
~partment be provided in which the Society's valuable collection of 
Maps and Charts may be made available for general reference." 
And as this grant was made in 1854-ten yeara ago-and but 
a trifling sum has been as yet laid out in maps, &c, the Council 
are of opinion that by means of a conrriderable portion of the funds 
available, the Map-Room collection may be increased, and put 
into a more complete state than it at present is. 

Instruments. - The importance of canying out the original 
object of the Society, of procuring specimens of such instruments as 
experience has shown to be moet useful and best adapted to the 
compendious stock of a traveller, will be kept in view. 

In order to encourage the production of suitable inehments, 
such aa experience has shown to be most d u l  and best adapted 
to the compendious stock of a traveller, the Council, in the Report 
of 1860, intimated (tide APP. C.) that a prize of 501., or a Gold 1 
Medal, would be awarded to the designer or maker of the moat 
serviceable reflecting instrument for the measurement of angles ; 
but though the premium was announced in the two subegluent 
Annual Reports, yet, up to this date, no instrument of adequate 
merit has been offered to the Society. The Council propose to 
consider the Prize still open for competition, and measures will be 
taken to make the notice more generally known. 
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Since the last Anniversary, with a view to make the Instru- 
ments more accessible to travellers, a room has been set apart and 
the Instruments properly arranged, upon the recommendation of 
the Vice-Prenident, Admiral R Collinson. The l i t  is on the 
table, and will be published with the Catalogues. Further arrange- 
ments are in contemplation for making the Collection more 
generally available and useful to all classes. 

The Collection has been made by the donations of Members, and 
those articles that require repair will first be put into an efficient 
state, then being available for beginners to learn their use. The 
Instruments purchased by the Society are mostly lent to travellers, 
who still retain possession of them. (See page cv.) 

Several of the London makers of Instruments are understood to 
be quite willing to deposit specimens of Instruments, after they 
have been verified at Kew Observatory as to completeness, thereby 
enabling the Council to carry out the 3rd Article of Regulations, 
as proposed at the formation of the Society, viz.-"To procure 
specimens of such Instruments as experience has shown to be most 
useful, and best adapted to the compendious stock of a traveller, 
by consulting which he may make himself familiar with their use." 
(See Vol. I, page vi.) 

In the Instrument-Room the additional supplies may be arranged 
in three or four sets to suit the requirements- of the traveller (the 
prices being attached), and in cases with slings, ready for field 
use : a great convenience to those about to travel, and who, being 
limited as to time, would thereby save expense, and ensure for 
themselves good instruments instead of the indifferent ones they 
have now hurriedly to pick up where best they can. 

Travellers, after using these instruments, may also be called 
upon to report on them and suggest improvements. 

The preparation and completion of diagram illustratillg the use 
of Instruments and the laws of reflection, will be kept in view 
and  the diagrams when constructed will be hung round the room. 

I 

Grants to Travellers.-The sum of 501. was sent to M. Rohlfs 
Gerard on the 10th February, 1864, to mi s t  him in his projected 
journey from Morocco towards Timbuctoo ; and the Council have 
at present a proposal under the consideration of Governmcnt 
for the exploration of the Nile from Egypt, for which a sum of 
10001. will be made available. -. 

VOL. XXXN. b 
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APPENDIX B. 

Receipts. 
ESTIBfATE FOR THE YEAR 1864. 

Expenditure. 

Clsh Balance on 1st January, 1864 
Annual Sulmcriptions . . . . . .  

. . . . . . . .  Life Compositions 
Entrance Fees . . . . . . . .  .; 
Arrears of 8nbsedptiom . . . . . .  
Royal Premium Grant for 2 Years.. 
Parliamentary Grant . . . . . .  
Sale of Publications, &c. . . . . . .  
Dividends and smnll Receipta . . . .  

Total 

Journal, Proceedings, and Publiations . . 
Rent, Taxes, and House Expenses . . . . . .  
Snlaries (for whole of St&') and Wager . . 
Library and bfapRoom . . . . . . . . . .  
O h  Expenses, Postage Stemps, &c. . . . .  
Gold Medals and other Awards . . . . . .  
%timated Total of Cash Expenditure . . . .  

. . . . . . . . . .  To be invested in Stoch 
Available for the furtherance of Geography 
Caeh Balance on Slnt December, 1864.. .. 
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APPENDIX C. 
I 

Prize  @£SO or a Gold Medal to the Designer or Maker of tlre 
most se~viceable Rejlating Imtmment for the Measurement of 
Any la.  

The  Council of the Royal Geographical Society having taken 
into consideration the importance of Reflecting Instruments to 
practical geographers, and acting under the belief that many 
improvement3 in sextants and circles have been devised, both in 
this country and abroad, which a;e not generally known and have 
never been adequately combined in a single design, have deter- 
mined to offer a prize of 501. to the designer or maker of that 
Reflecting Instrument which shall in their opinion most nearly fulfil 
the following conditions, in addition to that of general accuracy:- 

1. Portability ; simplicity of packing ; security from concussion. 
2. Capability of measuring large angles. 
3. Independence of nntural or detached horizon. 
4. Distinctness in reading o$ by day and by night. 
6. Convenience in handling; adaptability to stand for use in 

field. 
6. Efficiency of adjustments. 
7. Power of measuring faint objeck. 

The divided arc to be from 3 to 8 inches radius. 
The instiuments to be sent in cases, suited for immediate use in 

land travel. 
The instruments will be receivcd at  the Society's rooms until 

the close of the present year. 
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APPENDIX D. 

Copies of Letters relating to Maps and Charts. 

Admiralty. 18 December. 1863. 
8%-I h m  received and laid before my Lords Commissioners of 
the Admiralty your letter of the 14th h t . ,  and I am commanded to 
q d t  you that orders have been given for the regular supply of a21 
Admiralty a r b  to the Map-room of the Royal Geographical b i e t y ,  
as requeeted by the Council. 

I am, Sir, your very humble servant, 

(signed) w. a. ~ ~ E .  

Albert Gate H o w ,  18 Deo. 1863. 
L'Ambessadeur de l h n c e  prkmte see compliments ii Sir Roderick 

Mumhison, et a l'honneur de l'informer qu'il s'eet e m p d  de trans- 
mettre h son Gonvernement le d& exprim6 par ln 80ciktB Roy& de 
G q p p h i e ,  qui faisait l'objet de ln 1 0 t h  de Sir Iloderick Mumhison 
en date du 14 de ce mob. 

SIB,-In answer to your fsvour, dated the 14th inst., in which 
you express your regret for not receiving of lste years the Maps, 
Charts, and other Geographical and Topographical Works published 
by Her Catholic Majesty's Government, I have the pleasure to state 
to yon that I shall lose no time in communicating, through Her 
Majesty's Government, with the proper Department on this subject, 
in order to ascertain the cause of tho omission pointed out in your 
lettar; and you may be persuaded that the Spanish Government will 
remedy such deficiencies, according to your desire, and provide for 
the transmission of future geographical publications. 

I have the honour to be, Sir, 
Your very obedient servant, 



xxii Royal Geographical W y .  

Legntion of Denmark, 2, Great Uumberland Street, W. 
Deo. 21.1863. 

SIB,-I beg to acknowledge the receipt of your letter of the 14th inat., 
requesting that the Royal Gteographical Society might be wpplied 
with eech Map, Chart, and other Qeographical and Topographical 
Work IW are published in Denmark, nnder the auspices of the Govern- 
ment. 

I have not failed submit this request to my a0vernment and 
reoommend that i t  be acted upon. 

I have the honour to be, Sir, 
Your obedient servant, 

Mo~epm,-En rkponse B ln lettre qne vons m'avez feit l'honneur 
de m'edreeser mila ln dete dn 14 de oe mob, je m'empreaae de vow 
faire mvoir qne j'ai pork5 B ln connaissence dn Gouvernement Im@riel 
le dbir  que vous m'esprimez de ln part L ln Socibtd Royale Qeo- 
graphique, relatif + la continuation de l'envoir de cartea et onmegee 
g6ogrsphiques et topogrephiques, pnblibs en de+er lien snr 1'Empire 
de Russio. 

DBe que la reponee B se snjet me senr parvenue de St. Peterabourg 
je me ferai nn m b l e  devoir de vow en informer, Monsienr, en vons 
prinnt . . de ln porter B ln connaisssnce de la Sooikde Rople Qeo- 
graphiqne. 

Racovez en attendent, Monsieur, l'sasnrance renouvel6e de ma 
consideration tr6s destingn6e. 

TO SIB R MURCHI~ON, K.C.B., &c. 

Fkwian Em*, London, Jan 6, 1864. 
--In noknowledging the reoeipt of your letter of the 14th of 
laat month, renpecting the wish of tho Conndil of the Royel Cfeo- 
graphical Society for tranamieeion of the Maps, Chrrb, and other 
Gecjgraphical and Topographical Works published in P d a ,  I beg 
to inform you that I have commnnicated the contents of your letter to 
His Pt.oseian Majesty's Government, and that I ahall not fail to 
acquaint yon of the result. 

I huvo the honour to be, Sir, 
Your obedient servant, 
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Portugneee Legation, Jan. 2,1864. 
BIB,-Having returned a few b y e  ago from the Continent, I had the 
honour to receiive your letter of 14th Deo, and can aswre yon it will 
give me much pleawre to obtain from Lisbon the Maps, Charts, &c., 
yon refer to ; but ee it would be very diEcdt to mecertain thae what 
numbers are desired, I should feel much obliged if a list of the 
Charbs, &o, nlready received by the Royal Geographical Society 
could be made out, or at leest of thoee last received, and np to what 
time ; by this meane it would be more easy to comply with the wiehee 
of the Boyal Geographical Society, md I would lose no time in making 
their req& known to my Qovernment. 

I have the honour to be, Bir, 
Your most obedient servant, 

War Oillee, Pall Mall, 8.W- Jan. 11, 1864. 

BIB,-I am desired by Earl de Grey and Ripon to achowledge 
d p t  of your letter of the 14th d t ,  and to inforni yon that 
directions have been given to fumbh the Royal Geographical Society 
with all the Map  on the one-inah scale and the &-inch d e ,  which 
appear to be deficient socording to the list which acwmpaniea your 
letter. 

Earl de Grey deeires me to add that the whole seriea of the eix-inch 
and one-inch Maps will continue to be regularly mpplied to the 
Boyd Geographical Society ee heretofore, immediately &r their 
pnbliation; but that Hie Lordahip wnmdera that the Mapa of the 
Ordnmoe Surve on the larger d e a  cannot be reqnired for the 
&,mpofm o f h  L e t y  

I am further to i&rm yon that Earl de Grey has i l imctd that 
the Map Gxl by the Topographical Department of the War 
Office (as shed from the Ordnance Survey OIEOB) ahall also 
be fnrniahed to the Boyd Geographical Society. 

I am, Sir, yo& obedient servant, 

EDWARD LUQARD. 
To SIR R. M w c a ~ s o ~ ,  K.c.B., 

Prwidcnt of the R. O. S. 
- - - - . - - 

Jan. 12, 1864. 

SIB,-In reference to the list of deficienoies of the Ordnance Survey 
Mape required for the Royal Geographical Society, I have to inform 
yon that Zmeete 9, l l , l S i  of the one-inch scale of Swtlend cannot be 
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supplied at present aa the plates are in the battery, but that impree- 
aions will be forwarded aa soon aa poaible. 

Sheets 29, 39, and 57 are in the hands of the engravers, and 
cannot be supplied. 

I have the honour to be, Sir, 
Your obedient servant, 

H. H E L a ~ a a r  JONE~, Capt. E.E. 

bmtcMy, 
Royd ffeqraphica2 Society, London. 

India Offloe, S.W., 2nd April, 1864. 

SIB,-I am directed by the Secretary of State for India in Council to 
acknowledge the receipt of your letter of the 6th of Feb. last, and 
to acquaint yon in reply that Sir Charles Wood will have much 
pleasure in presenting to the Royal Geographical Society copies of 
such Maps published by the Indian Government in this country ne 
can be spared, and that instructions have been sent to the Government 
of h d i e  to forward copiea of the M a p  which have been or may be 
published in India under the auapicea of the Surveyor Cfeneral'~ 
Department, for presentation to the Society. 

I have the honour to be, Sir, 
Your obedient servant, 
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APPENDIX E. 

NAMES of distinguished Foreigners, who have recently been 
added by the Council to the list of HONORARY CORRESPOND- 
ING MEMBEM of the ROYAL GEOGRAPHICAL SOCIETY :- 

BABTE, Dr. Heinrich . . . . . . . . . . . . . . . .  Berlin. 
Gold Medallist of the Royal.Geo,ga hical Society, author of many publi- 

cations on African Geography. %ow engaged in the issue of an elnbo- 
rata treatise on the languages of. Northern Africa Prcsident of the 
Berlin C;ieogcaphical Society. 

D u ~ o w ,  General . . . . . . . . . . . . . . . . . .  Betne. 
Director of the Topographical Department of Switzerland. The faithfnl 

Maps of that country, i ~ u e d  under his supervision, have earned the 
grateful aohow1eda;menta of English travellers of widely different 
vocations. 

K E ~ O F ,  M. . . . . . . . . . . . . . . . . . . . . .  R d .  
Eminent aa a Asiatio traveller and geographer; author of a well-known 

work on Bokham. 
. . 

LINANT P&EA . . . . . . . . . . . . . . . . . . .  Alez~ndria. 
The earliest explorer of the White Nile, and otherwise distinguished ae an 

Egyptian geographer. 

. . . . . . . . . . . . . .  PBTE~ANN, Dr. A n p t u s  Qollra. 
Originator and Editor of the well-known 'Mitthoilungen ;' in which capa- 

city he has contributed, more than any other pereon in Ciermany, to 
dimeminate a wide knowledge of sound geography. 

BAIMONDY, Don Antonio . . . . . . . . . . . . . . . .  Lima. 
Author of a work on the Amazonian provinces of PCN. Now engaged in 

exploring the unknown parts of that Republic. 

. . . . . . . . . . . .  ~CHEBZER, Dr. Karl, Ritter von Viennu. 
Editor of the 'Voyage of the Novam.' Eminent as an American gee 

grapher and ethnologist. 

Author of ' A  Qrie hitorique et monumentale.' Editor of the 'Revue 
Afrimhe)) Agem. 

DANA, Professor J. D. . . . . . . . .  New Haven, Connecticut. 
Distinguished aa a physical geogra her and naturalist. Author of various 

memoirs, incln~lpg essays on t ie  Origin of the gnr t  feature. of the 
Earth. 
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DUVEYBIER, H e n r i  . . . . . . . . . . . . . . . . . .  Paris. 
Known by his travels in the Sahara, noticea of which have appeared 
from time to time in the Trrrnsaotionr of the French Qqpphical 
Society. 

FAIDHERBE, CoL, French  Governor of t h e  Senegal, West Africa-- 
S-al, W d  AJh'ca 

Eminent tor hi ~ucoesefnl enmmgement of geographical enterprine in the 
French Colony of the Senegnl. 

FIQAN~~RE, Command. Jorgd C%sar, Foreign Office, Lisbon Lisbm. 
Diatinguiahed for his reeearches into the ancient geographical m r d s  of the 

Portugneee Empire. 

FOBCEHAHMEE, P r o f m r  . . . . . . . . . . . . . . . .  Kiel. 
Professor iu the University of KieL Eminent for hie writings m DePlmark, 

on Qreece, and on the Troad 

LEAL, J d  da Silva Mendea, Minister of the Colonies, Liebon- 
LirboR. 

A staterman actively engaged in the development of the resources of the 
Portugueee pxaemions in Africa. 

&9n,~, Herr von . . . . . . . . . . . . . . . .  Tima. 
Director of the Imperial Institute of Military Geography. 

T ~ U D I ,  H e r r  von . . . . . . . . . . . . . .  Viennu. 
Traveller, naturalist, and writer on Peru. Author of a well-known work 

on 8witserland. 

DECKKN, Baron Carl von der  . . . . . . . . . . . .  H-. 
Explorer of Kilirna-njaro in Eaat_Africs, to which region he is prepmn,o 

a new Expedition a t  g m t  oost, m d  wholly at  hia own ~pmee. 

FBEMONT, General . . . . . . . . . . . . . . . .  Nsw Ywk. 
- Ex lorer in the Rocky Mountains, and Gold Medallist of the R o ~ a l  

B e o p P h i ~  k e t y .  



L The Library will be open every day in the week (Sundays 
excepted) from 10.30 in the morning to 4.30 in the afternoon,. 
exoept on New-Year's Day, Good Friday to Easter Monday inclu- 
sive, and Christmas week; and it will be closed one month in the 
year, in order to be thoroughly oleaned, vie. fmm the first to the 
last day of September. 
IT. Every Fellow of the Society is entitled (subject to tJIs R&) to 

borrow as many as four volumes at one time. 
I c m p b  :- 

1. Dictionaries, Encyclopaedias, and other works of reference 
and cost, Minute Boob, Manuscripts, Atlases, Books and 
Illustretions in looee sheets, Drawings, Prints, end unbound 
Numbers of Periodical Works, unless with the spsciql tmatsn 
order of the Prpkht. 

2. Maps or Charta, u h  by epccial sandion of the Pfxp~~dmt and 
council. 

3. New Worka before the expiration of a month after reception. 
111. The title of every Book, Pamphlet, Map, or Work of any 

kind lent, shall h t  be entered in the Library-register, with the 
borrower's signature, or accompanied by a eeparate note in hie 
hand. 

IV. No work of any kind can be retained longer than one month ; 
but at the expiration of that eriod, or sooner, the same must be 
returned free of expense, anf may then, upon rranhy, be again 
borrowed, rovided that no application shall have been made in the 
mean time ty any other F ~ ~ O W .  

V. In all caees a list of the Books, kc., or other property of the 
Society, in the poeseesion of any Fellow, shall be sent in to the 
k re ta ry  on or bfw6 aAs 1st of July in each yeur. 

VI. In  every mae of loge or damage to any volume, or other 
property of the Society, the borrower shall make good the same. 

VII. No stranger can be admitted to the Lib- except by the 
introduction of a Fellow, whose name, together with that of the 
Visitor,  hall be inserted in a book kept for that purpose. 

VIII. Fellows transgreeeing any of the above Regulations will be 
reported by the Secretary to the Council, who will take such etep 
Ba the m e  may require. 

By Order of the Council. 

On Saturday tbe Library is closed at 2'30 P.M. 
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Blasall, FIRS. H.. Esq., X.D. H.M.S. ' Urgent,' Portsmo:th. 

I 80 Blenwwe, W. Robert, Esq. lb Hwk, h. 
Blenbin, William, Esq. Adiktme, near Chwt~y, &ray. 

*Blewitt, Octavian, Esq. 4, ddslphi-tmace, Strand. W.C. 
Block, Samuel Richard, E y .  Green-hill, neur Wlrdstone, Herts. 
Blore, Edward, Esq. 4, dfamhmter-squars, W. 
Bloxmme. Oswdd J., Esq. C l a r e n c e - b ,  Bopor, SUSSIC. 

*Blunt, Jos., Esq. 
*Blnnt, Wilfred, Esq. 

Bohn, Henry G., Esq. Pork-at., C&-garden, W.C. ; md N w U A e ,  
lbickcnham, 8. W. 

Bodean, Sir John P., Bart., P.RB. 30, U '  Brook-street, W. 
190 Bolton, Capt. Francis John, 12th Regt. Chatham. 

Bompar, George Cox, Eeq. 15, Stanleygmdmw, Kenuington-prk, W. 
Bone, J. W., Esq., B.A., r.L.5. 41, Be@fo&qwrs, W.C. 
Bonney. Charh, E q .  Adelaid, A w t d i a  
BOMO~, George, Gq. 49, PaU-mall, 8. W. ; and 2, Baymat&., KorPington- 

square1 w. 
Borough, Sir Edwnrd, Bart. 4, Nassau-street, Ucblin. 

*Borrer, D a m n ,  Eq. d l h o n t  Ballon, Co. Carlm, IreLna3. 
*Botcherby, Blachett, Esq., Y.A. 48, Brompton-row, 5. W. 
*Botterill, John, Esq. l'bwu-bank, Burley-road, Leeds. 
Bowtead, John, Esq. 34, Crawn-strest, Strand, W.C. 

zoo Bouverie, P. P., Eeq. 16, Hill-Btreet, Berkelsy-aquare, W, 
Bovet, Charles, Eq. SO, Camden-toad-d~, N. W. 

*Bowen;Charla Christopher, Esq. Ck id&d ,  f2&dwyl N m  Zaaktnd. 
*Bowen, Sir George F e r g e ~ ~ ~ ,  K.C.Y.Q., Y.A. ffownun'of ~usenclrmd, dwb-ah. 

Bower, George, E q .  6, Tokanhou~-yard, E.C. 
Bowie, John, Ehq. Consmvatiw Club, 5. W. 
Bowlea, Admiral William, C.B. 8, Hill-atred, Burkulty-sqwre, W. 
Bowman, John, Esq. 9, King Wdliam-treat, E.C. 
Boyce, Rev. W. B., Secretary to Wesleyan Missionary -7. 38, ~17uer-aq. 

Ialit@n, 14.; and Weslyan M h b n  Houae, BBidrqpsgatAstreet, E.C. 
*Boyd, Edward I~nnox,  Eq., P.B.A. 35, Cleveland-spuars, Hyde-park, W. 

a 10 Boyne, Q. Hamilton-Ruesell, Visaount. 22, Belgrace-square, 5. W.; Bruncs 
pth-castls, h h a m ;  and Bunmuton-hall, Ludlow, Mop. 

Bracebridge, Charles Holte, Esq. Atherdone, W d k .  
B d d d i ,  Thomu, Esq, Magutrats a t  Penang. 
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Pmim. 1 Bmithwaite, I-, Esq. 68, OId Broa&tmet, E.C. 

1863 *Bramley-Moore, John, Esq., M.P. LngIsy-bdys, C f a s a d t  Croaa, B& 
Bramston, Tha.  W., Fhq., Y.P. Carltua Club, S. W.; a d  S b w w ,  CAcInyid,  

E-. 
*Brand, James, Eq. 109, F-, E.C. 
Bramy, T., Esq. 4, Giwat f femge~trcaf ,  5. W. ; and 5 6 , h m f e a - 8 p v %  8. W. 
Brasted, Rev. J .  B. 
Braybrwke, Philip Wabon. d s s i t h t  Colonial Ihratary, C& 

*Brereton, Rev. John, LL.D., r.8.a. Bddford. 
*Breton, William Henry, Eq., Lieut. H.N., Y.R.T. 15, Cmndol-place, B a a  

1861 

1846 

llo*BtPnchley, Jnliuq Esp. Orfordand Cambricigs Club, S. W.; and Milgate, 
MaidrW,  E d .  

hweton,  Rev. C. D., M.A. Little Afssingham, Bacgham, Norfolk. 

1862 
11153 
1852 
1861 

1860 

Brett, Cbarlm, Eaq. 44, Cleoeland-square, W. 
Bridges, Nathaniel, Eq. 16, Southwick-cr88cd, Hyde-park. W .  

*Brierly, Oswald W., Eq. 8, LidLington-pl., hringtm-sp., HwnpshdId ,  N. W. 
*Bright, Sir Charles T., p . 8 . u .  1, Victoria-street, WwbniRsta, W.; d 

12, Uppr Hych-park-gurdens, W. 
Bright, Jamw, Enq., M.D. 4, Culudonian-pkrcc, Cljftm, Briald 

1854 

1856 

1861 
1861 

Briqe, Capt. Frederic, R.E. A m y  and Naoy Club, S. W.; Ckvmimt, 
Sidmouth; and Hong-Bong, China. 

2 3 0  Brine, Commander Lindssay, sa. Army and Navy Club, S. W.; Boyd Naval 
Culkye, Porbmouth; and Clw-t, Sidmouth. 

Bristowe, Henry Fox, Esq. 53, Rutlund-gats, 5. W. 
&uadwater, Robert, Esq. 3, BiNitsr-squan, Fenchurch-stnsi, E. C. 

1864 
1861 
1861 
1863 

Brooke, Captain William, 30th Regt 1,  Cfipton-tarraw, ~uf+pt@. 

240 Brookes, Thomas, Eeq. Mattock-hne, Eding, W. 
*Brooking, George Thomas, Esq. 25, Sussat-garrbns, Hyde-park, W. 

Bmdk G. S., E q .  27, Pembridge-aquare, W. 
Brodie, Walter, Eeq. 13, Delamsre Terrace, Hyde-park, W. 
Brodie, William, Esq. Eastbownu, 5-. 

*Brodrick, George C, Esq. 3 2 ~ .  Mount-street, W. 

lgg8 

1864 

1856 *Brooking, Marmaduke Hart, Eq. 11, Mmtagu-place, Byanstm-squan, W. 
1 *Brooking, Thorn. Holdsworth, ,. 14, i c w  B d a h e t ,  City, E.C.; a d  

5, Norfoik-ar6.cmt, Hyda-pwk, W. 

Brooke, Sir James, K.C.B., D.C.L. Burrator, HorrabriJse, 8. Dewn; ~~ 
Club, 5. W. ; and Surawuk. B m r o .  

Brooke, Sir Victor A ., ht. Colebrooke-park, Co. Fermanugh, Irelmd. 

?864 ( Brown, Edain, E q . ,  p.o.8. Burion-on-It.&. 

1863 
1863 
1850 

1859 
1856 

Brophy, C. A., bq. Sidmouth. 
*Bmughall, William, Eaq. Broadwater, Down, 3brdridge- We&. 
Bmqhton,  John, Lord, o.c.B., M.A., r .~.a 42, Berkeley-aqua#, W.; and 

Erlestokewk, Weatbury, Wdta. 
Broughton, L. P. Delves, Eq. 73, Belgrmc-road, 5. W. 

*Brown, Daniel, Eaq. The E l m ,  hkhalh.isc, Clopham, 5. 
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:SO Bmwn, Jam- Eq., Y.P. hington,  Porkshim. 
Bmwn, Jas. P., bq. 80, COrnliiR, E.C.; and SSbrm &ara dsCocaes,M& 

Qsran, B d .  

Blown, J- R, w., ~9e.x.~. Copanh.gan. Sooloby Lodge, 241, CWMZOW 
road, N. 

*Brown, John Ailen, Eq. 3, N d l s - p b c s ,  C I a r h I I ,  E.C.; md Scabby- 
w e ,  - N. 

*Brown, Samuel, Esq. 11, h&ud-ct., E.C.; ond 1% Elnu, Ixvkhall-rkw, 
Cloplianq 8. 

* B w  Tho- Esq. 8, B y ~ h - t m a t w ,  Hydbprk,  W. 
B m ,  William, Esq. Loat's-mad, Clapham-park, 5. 
Bmwne, H. H., Esq. 70, Weathmpmk-aakw, Eumnc-ni., Paddington, W. 
Browne, John Comber, Superintendent and Inap tor  of Government Schools 
Port La&, M d w .  

Bmwne. John H., Eq. Port Bmhr,  9. Awtralio. 
160 Browne, Capt. Wade. 6, Charl&et, Berkeley-quare, W. 

Bmwne, W i  J., Esq. Port Qawhr, 5. Awtralia. 
Browning, H e q ,  E q .  72, Qnrmarohdrwt, W.; and AmptimJidl, Bury 

st. Edmund'~. 

*Browning. Thomn, Esq. 6, WXtdall, 8. W. 
Bmn, Heary Austin, Esq., M.P. Dujrpn, Abardare, Qlanrotganahwe. 
Bruce, Samuel, Eq. Thonuiab, Belfar. 
Bmnt~n ,  Joho, Eeq., x.I.ar., r.ea 
byant, Walter, Eq., M.D, r.u.c.8. 7, Bathurat-attwt, Hyde-purigardenn, W. 
Bryden, William, E q .  6, Chat Queen-drest, Weahnidlin; 8. W. 

*Bochnn, John Hitchcock, Esq. The Qrorw, Hanwll, W. 
170 Buchsaan, Walter, Esq., Y.D. 9, Jamewtrdct, Buckingh-gute. 

Budand,  Edwwd C, Esq. 36, L A - r o a d ,  Nottky-hill, W. 
Budd, J. Palmer, Eaq. 9, Susscr-placu, W. 
Bullock, Commander Charles J., sa. Ilydrogrnphic wee, S. W. 

*Bullock, Rear-Admiral Frederick. Woolroicli, S.E. 
Bullock, W. H., Esq. (h.osaenor-Ml, Wfmblmh, 5. W. 

*Bunbury, Sir Charlea James Fox, B d . ;  P.m. Barton-hall, Bury St. 
E d m , d a .  

Bnnhry, E. H., Esq., M.A. 35, St. James's-rtreet, K W. 
Bunyon, C. J., Eq. 4, Qwm'a-taacs, Quedn'qata, Kewhghym, W. 
Burg- William, Eq. F e W ,  Co. Tijpraiy. 

180 Bnndock, F., Esq. Windham Chd, 5. W. 
Burgope, Capt. Hugh Talbot a x . ,  V.C. 8, Qlowdm-g&, Hp%park, W. 
Born, Robert, Esq. 5, Clifton-placu, Sussex-square, W. 

* B u q  John, Eq. 1, Parkgardew, Qkwgow; md h t k  W-, by 
ff nmoch, N.B. 

%LIT, Rigford, Esq. 23, Eaton-plaa, 9. W.; ond md-, Bctkshw. 
Brudal, Capt. E., an. 6, Park.mllas, h e r  NoMoal, 8. 
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*Burton, Alfred, Esq. 36, Marina, St. Laowwd'r. 
*Burton, Daeimua, Eq., F.R.a. 6, Sp.4-gardars, S. W. ; and 8:. Jknwd's- , 

* &age, Hastings. 
*Budon, Capt. Richd. Fru., 18th Beg Bomhy N.I., H.B.M. k d .  14, St. 

James's-square, S. W. 
Burtoo, S. S., Eeq. Chun%ilGirbuw, D a x d q .  

290 B u y ,  William Coutts, Viscount, M.P. 48, Rutlond-gats, S. W. 
Bueh, Rev. Robert Wheler, M.A. 1 MJnor-squam, Islington, N. 
Butler, Chnrles, Eaq. 13, Suss-, W. 
Butler, Edward, Esg. Lim.s&- By&-park, W. 

*Butler, Rev. Thomas. Rector of Lamgar, Nottinghatashwe. ' *~uxton,  has., E ~ . , Y . P .  7, ~ ~ 6 s c e n t ,  S. w.; and Au-u~vrcrc, ~vrcy. 
'Buxton, Sir Thomlu Powell, Bart. BricA-he, N.E. 
Byron-Mwm H., Euq. S m e y  O#ce, Melimunu, Alurtraliu. 

Bythesea, Capt. J., ax.,  V.C. 20, Gromenor-plw, Bath. 

*Cabbell. B. B., Eq, M.A., P.R.~., P ~ J .  1, Briek-anvt, T q k ,  E.C.; 52, 
Portland-place, W. ; and AMwick, S-. 

3oo*Cnldwell, Capt.Henry, a.n. E.M,S.'Msrssy,' Portmouth; a d  3,drdlsy-q., W. 
Callagbhn, Thoa F, E q .  
Cdthorpe, Lord. 33. Ifmmwr-spuara, W. 
Caltborp, the Hon. Augwtus Gongb. 33, f f r o - v ,  W. 

*Cdthorpe, the Hon. F. H. Gough, M.P. 33. G r o m ~ u a r e ,  W. 1 Cdvat ,  Ednund, Esq. Britiah E M ,  Cbwtmtiaopb. 
Calvcrt, Fruderic, Eq., Q.C. 9, St. Jmnst'a-place, 8. W.; ord 8, Nsls- 

quare, Linwh'a-inn, W. C. 

*Camden, GeorgeChulea, Marquis, K.o., D.U., M.A. W i k h a m p r & ,  ,%cnoaha. I 

Kent ; and Bayham-abbey. SWX. I 

1858 1 Cameron, a p t .  Charles D. 1 
Garnuon, D o d d ,  Eq. Auclmaoarry, I d i n .  

3x0  ame em, J., Esq. Singapore. 
Cameron, Major-General h e a n  Alexander, B.E., c.8. Nm Z e a l d  
-pbell, a p t .  h k i ~ k ,  RN. 12, &iMk7U&-phi%, Hyds-p*, w. 

*Campbell, James, E q .  Grove-how, Hendon, MidJbsez; ;ud 8, Parkstreet, 
Qrosoenohsquare, W. 

Campbell, James, Eq. ,  Suq., R.N. RangRd, Sitmi. 
*Campbell, J a m ,  Esg., jun. Ilomptor-courtgrcen, 6. W. 
Campbell, Jas. Duncan, 6sq. 8, Norfolk-taoce, Wedauntgme, W. 
Camps, William, Esq., X.D. 40, Park-street, Ifnrscenor-8qwrc, R'. 
Cannon, Lieut.-General P. 

*Cardwell, Right Hon. Edward, Y.P .  74, Eaton-square, S. W. 
32o*Clrew, R. R., Esq. 26, Webtimume-terrace, W. ; and Orisntal Club, W. 

C q i l l ,  John, Esq. Dunedin, Otqo, ?few Zedad. 
*Cargill, Wm. IV., Eq., n.r. 4, Cimnayht-place, nyde-park, W. 
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Comichael, Lieut. L. M. Lwknow. 
Camegie, Capt. the H o e  J., ~ur. 

Carringtm, R. C., Jhq. Admirdty, W. 
Carter, Captain Hugh Bonbam, Coldsham Gum&. Chranlr' Club, 8. W.; and 

1, Carlirb-phm, Vic lo r ia4rd ,  8. W. 
Cartwright, Capt. Heary, F.8.L 13, ff louearbr-aqnow, Hyds-pm, W. 
Cartnight, Col. Henrr, GI-enadier QuYds, Y.P. 1, Tiltuptrust, Pwk-abwt, 

f f r o s w n o r ~ ,  w. 
*Carver, tbe Rev. Alfred J., D.D., Master of Dulwich Collage. Dulwid, 8. 

;p Cewllq Lo& P., Eq. 23, Hatton-gardm, E.C. ; and h&gnnw,Highgats, N. 
Cator, A. By Eq. 17, Sumesquars, Hyds-pwk, W. 
Cam, Am- Eoq. 109, New-road, Xonningta-par&, 8. ; and Rathbone-pl., 

O~ord-at., w. 
Cave, Capt. Launma Trent. 23, Lnon&&eat, B~s@wmaqwue, 9. W. 
Cave, Stephen, Eq., us. 35, Wilh-pku,  8. W. 
Challis, John Henry, Eq. Refam Club, 9. W. 
Champion, John Francis, E q .  High-abwt, Shrmmhq. 

'Clupman, Capt. John Jamer, LA., P.U 33, Adelar'ds-equw, Bedford 

C b v ,  Spencer# E9q. 47, ff rom7w~dtrsst,  w. 
Charlemont, Lord. CAarlmM3-houss, Dublin. 

140 Charnock, Richard Stephsns, Eq. 8, ~my'a-imspuarq W.C. 
Cheedle, Walter, Esq., B.A.,U.R Camb. 8, OM Cowrdish-st., Cbmd*. W. 
Cheetham, John Frederid, Esq. Eashcood, StalayWdgs. 
Cheshire, Edward, Esq. Cbmmdw Ciub, 8. W. 

*Cbasney, Major-General Francis Rawdon, R.A., D.c.L., ~ 3 . 8 .  Athenann Club, 
9. W. ; and Ballyard&, Down, Ireland. 

Chetwode, Angudus L, Esq. 7, S u J o l ~ d ,  P ~ d o ~ t ,  9. W.; und 
C h i l t m h ,  Thanw, o ~ ~ i r e .  

Childern, Hugh C. E., Eaq., Y.P. 17, lbku'a-gardsm, W.; and duddia. 

- Childem, John Walbanke, Esq. CantlsyJLoll, war Doncaatar. 
*Chimmq Commr. William, R.N. Xag&., Qlaagow. 
C h r i i  Capt. Henry, a x .  C o w .  o j  the Royal Yaaht, Podmouth. 

150 Ch*, H e n r ~ ,  Eaq. 103, Vioh+&&, 9. W.; and Wodbinea, nmr 
Khgaton, Jkray, S. w. 

*Chumb, J. W., E q . ,  B.A. United Uniwrsiry Club, S. W.j and Woalride, Ha@ld. 
*Chnrch, W. H., Eaq. 
Churchill, Lord Alfred Spencer, r .p .  16, Rutland-gate, 8. W. 
Churchill, Charles, E.q. 29, fh.wm--, Hy&pr&, W. 
Clamdon, George William, Earl of, KG., O.C.B. 1, B--cre&, 8. W. 
TA. Brow, Wavord, Herb; and Hindon, Wilts. 

Clark, Lient. Alex. J. 14, St. J m ' a  Squaw, 8. W. ; and EtmauwIW1ouss, 
Maidea, Nslaport, M o u d h d i r e .  

Cluk, Daniel, Esq. Care of J. Littlea, Eaq., df17lbank. nom Deronpt .  
*Clark. Sir Jamen, Bart., U.D., P.R.8. Bagdiot-pwk, Surry. 
Cluk, Lntimer, F . .  1, Vietoria-street, Wedmidw,  8. H',; and C&o. 
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360 Clark, Rev. Silmnel, Y.A. Tnb VicaMgd, B r a l w a d d .  

Clarke, C'apt. A., B.E. Army and N q  Club, S.W. 
Clarke, Rev. Joseph W., B.D., Chaplain E.N. H.MIS. ' i?mkt?.' 

*Clarke, Rw. W. B., X.A. St. LW)MIYf#, S y h y ,  Nmn SoJli W h .  
Clnrke, Rev. W. Geo., Y.A. Ih'nity Cdlegs, &mbdgd.  
Claude, EugBne, Eeq. 22, Park-road, Hollawy, N. 

*Clavering, Sir William A l o y m ~ ,  Bart., X.L United CRiwnify Club. 8. W. ; 

I 
kurcll-park, war Oatadisad; and C?rcmnx@, Durham. 

Clay, Sir Wm., Bart. Eat-, S. W. 
Clayton, Capt. John W., late 15th Hussua 14, Portman-3pzre, W. 
Clementq Rev. E. G. U n W  Unmstsity Club, S. W. 

3 70 Clerk, Capt. Claude. Military Prison (Quwn's B a d )  Sou thwk,  8. 
'Clerk, Rt.Hon.Sir George,Bart.,~.c.~, P.R.E., &c. P m n i c u i k - b ,  Ediabvgk 
Clcrmoat, Thomas, Lord. R m s n s ~ k ,  Baay, Inland. 
Cli5od, Sir Charles. C o w l ,  
Clifford, Charles Cavendil, Esq., H.P. H o w  of m, 8. W. 
Clive, Rev. Archer. mitjleld, Erejmd. 
Clowm, E., &q. Bdonn Club, 105, Pall-mall, 8. W. 
Clowes, George, Esq. D&trsat, Stamfoni-strsst, black friar^, 8. ; md 

Swbiton, Surrey. 
Clowen, Rev. George, R A. Surbiton, Surrey. 

Clowes, William, Esq. 51, C?loucsstsr-tsrrace, Hydc-pmk, W. 
380 Clowes, William Charles Knight, Esq. Duk8-rtr&, Btamford-st&, 

Bluckfriars, S.; and Surbiton, Surrey. 
Cobbold, John Chevalier, Eq., X.P. A&metmClub,S. X; mul Ipnoidi Sufolk. 
Cochrane, Capt. the Hon. A,, R.N., C.H hb iar  United ~ o d c e  Club, S. W. 
Cockerton, Richard, Eeq. 12, Pstcrdimn-terraw, South Kmuington, W. 

*Cockle, George, Eeq. 77, ORplmsquara, S. W. 
C o c k  Colonel C. Lygon, Coldstream Guards. T r d y n -  Vmn, L U  

*Co+ Reginald Thistlethwayte, Eaq. 43, Ckrkg-oross, 6. W. ; d 
22, Hdford-street, Afay-fair, W. 1 Coghlan, Edward, Eq. Zkaining Imtirutbn, & a y ' ~ ~ ,  KC. 

1 Coghlan, Gen. William M, B.A. Commandant and Poli t id  A p t ,  A h ;  
and Ramsguts, Kent. 

I 
1 Coghlan, J., Esq., Engr.-in-Chief to the Gov-ent. auntar A~Iw.  

jgo Colchester, Charles, Lord, Rear-Admiral, D.C.L. 84, Berkc&pnpua~, W. 
and Iiidbrooke, ,Susscz. 

1 Cole, John Griffith, Esq., X.A., X.R.L 8, (%&v&wt, Berkeby-uquurv, W. ' *Colebrooke, Sir Thomas Edwnrd,Bart., m.p., F.RAB. 37,8cd-st., PwR-lmv, W. 
Colebrooke, Lt-General Sir Wm., RA. ,  M.0. .  C.B., K.H., P.X.A.8. Datehut 

near Windsor ; and United Sacics Club, 8. W. 
Coleman, Everard Home, E q . ,  P.R.Aa. Regiatry and B d  Ow, ddcloids- 

place, London-b+idge, E.C. 
Coles, Charles,jun., Eeq. 86, Great Towr-dred, E.C. 

'Collott, William Rickford, Esq. 
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CoIlinum, Haq, Ekq. 8, St. J~~ls'etmum, Poddkgton, W- 
Collinron, &Admiral BiohFd, C.B. ~ ~ 6 ,  EcJaO, W. ; cad UnW 
8aaiar club, 5. w* 

Colnrghi, Dominic E, Eaq. 15, W 4 & d ,  5 '  5. W. 

C o o k  J o b  George, &g. 47, Muntstrsrt, Bwkslsy-rpumr, W. 
410 Cooke, Natbani, Eaq. 5, Ladbmka-tataos, NdthgdiU, W. 

1861 
1861 
1864 
1864 . . 
1861 
1843 
1859 

1863 
1860 

Cooks, RobL F, &sq. 50, dl-&, W.; d 38, N d t * h p b ~ ,  

E q . ,  BdtervbLaw.  4, Elncoourt, Tanpls, E.C. 

+o*Calr~le, Chrkr John, Lord 42, ~~, 8. B? 
Cornbe, Tbamy Emq., X.A. Uniwrrity Prrrr, Ozford. 
~mll ,Commr.J.E. ,n.n,v.a.  Ahmrbd,warQarpat.  
Gmder,John,Esq. H ~ , H m W m d w a U , N . W .  
Coastrble, Copt. Chm. Golding, 1s. 68, E7adon-b..  9t. Jolk*8+Uod, H. W. 
*cook, Jamaq Esq. 40, M-Jma, E.C. ; .and 47, Pcdadphx, w. 
Codu,YnjorA.C.,a.~.  2bpqmphioalDspartmmt,4,Nm-mWr,Bp-iRg. 

g m i m ,  5. w. 
E W., E q v  A.R.A., t.mV %-.La., r.0.8. The Fanu, Kcdyton, W. 

Coolre, Georga W h p v e ,  Eq.. Barridsrrthw: - 2, Bkk-md, Temple, 
E.C.; und 25, CZqmwdk, C i b b ,  8.w. 

Cooley, William kborongh, Esq. 20, H m  M h - r t . ,  Wdfwd4.. W.C. 
Cooper, Sir Daniel. 20, Priw'*de, 8. W. 
Cooper, LL-Col. Edward, Grenadier G& 96, HinJal-rtr#ct, W. 
Cooper, Mqjor Jwhoa H., 7th Fllsilisn. ff ibmitcr. 
Coote, Chulm Chidley, &sq. C4, h y ,  W.; nnd Mod-Coote, Lima&&, 

Irdond. 
*Coote, Captain Robert, B.N. The Cottage, Pinner. 
Cops Walter, kta ILM.'. Char& d'A8airaa at the Eq&. 14, TAs T a r w ,  

Cmnbmwll, 8. 
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rg3oWigxel1, E, Esq. Mews. Penn 4 CO., &ucnwicA. S.E. 

*Wilkinson, Major A. Esatfield, B.A., 7th Huulpra. Umbala ; N. W. ProAws,  
In& ; and Army and hTaay Club, 8. W. 

Wilkinson, Frederick E., Eq., X.D. Sydsnlimn, Kent, 83. 
Wilkinson, Sir John Gardner, D.c.L., P.W. Athemum Club, 8. W. . 
Willcock, J. W., Esq., Q.C. dl Stone-Wngs .  Lhdn'r-iRn, W.C. .; mod 

Rossnrtead, Amus-road, St. John's-wood, N, W. 
Williamn, Edwin, Esq. 137, Fenchurclwtrat, E.C. 
Williams, Fredericlr, G. A., Esq. 1, Oldduildinqs, Linooln'binn, W.C. 
Williams, Henry Jones, E q .  Club Chambers. 5. W. ; and 82, King Willimn-st. 

E. C. 
Williams, Henry R., Ksq. Board of M e ,  5. W. 
Williams, Robr i  Bolkestone, Eq., B.G.U. 7, Walpola-dmd, 8. W. 

r940Wiihma1 Major-General Sir Wm. F., Brut, K.C.B., D.O.L., Commandepin- 
Chief, Canadb +my and Navy CIUB. S. W. 

*Willich, Charles M., E q .  25, Suffolh-dred, Palhrdl.aut, S. W. 
Willoughby, Sir H. Pollard, Bart., X.P. MA, B d - a t r a t ,  W, ; Ba- 

Oxfordshwe; and BcMickJmlge, Cflouocstenhirs. 
Willoughby, Henry W., E q .  35. Montagu-squam, W. 
Wilson, Captain Anthony. 55, Moorgate-atrset, E.C.; and 11, C h e p t m  

DiUad, Bayswrter, W. 
*Wilson, Captain Thomas, R.N. Edrnuood, C u p ,  Fqe, N.B. 
'Wilson, Robert Dobie, Esq. 15, Qreen-street, Qrosoaw-&iuare, W. 
Wilson, Thomns, Esq. 9. Oakby-taaos, Southqate-toad, N. 
Windus, Commander Alfred Subb, I.N. 14, St. J~lss 'wpuarc,  8. W. 
Wing, Lieut. Arthur, aN. 

~g~oWingate,  Jas. P., Esq. Cl-, 15, Regent-street, 5. W. 
Wingfield, Charles John, Esq. CommisPionsr in Ouds; and Athemum CM, 8. W. 
W i d ,  ths Hon. fiwics, an. 37, C f - v ,  W. 
Wodehow, J. H., Esq. 136, Sloane-strsst, Cheliwa, W. 
Wombwell, C. Orby, Esq. 

. Wood, Right Hon. Slr Charles, Bart., G.C.B., M.P. 10, Bslgraw-rpurrs, 5. W. 
and Hffikbton, P0rkshb-e. 

Woodbend, Captain H. J. Plumridge. 44, CAoring-rross, 5. W. 
. Wood, Hy., Y4. 10, Clcwlrmd~quare, Hyds-prh, W. 

Woods, Rev. Julian, E.B.G.8. Pedal  (I,uthA~tr(t~iO. 
Wooda, Samuel, Esq. Bedfad-pmh, Cmydon. 

~ g 6 o W ~ l c ~ t t ,  Geo., Esq. Cavendid, Club; W. ; and 80, (J~cedwch-atwd, E.C. 
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1862 Woolrabe, F., Esq. T-nia. 

I ~ o r m t m ,  J. R., ~ s q .  ~oonrsbown-ph,  h i r l i a m ,  ~ m t ,  S.E. 
Worms, Gwrge, Esq. 17, Park-oreacat, PortImd-phn, W. 
Worthington, Rer. James, D.D. 27, John-street, Bedford-mw. W.C. 
Worthinglon, J. Hall, Esq. Alton-hill, O&, near Birkenhaad. 
Wortley, RtHon. Jas. S t u a r t , ~ . ~ .  29, Berkely-sq., W.; andLZJiem, SurreyJ. W. 
Fortley, the Hon. J. F. Stuart. 15, &xa-rtred, Mayfair, W. 
Wright, J. A., Esq., p.m. 228, Queen's-rd., N.E. ; and 29, Qt. St. H e h ,  E.C. 
Wright, John, Esq., c.E., p.8.a. 1 1, Park-st., Westminrtm, 8. W. ; and R c m d .  

1970Wright, Rev. Henry P., Chaplain to the Forces. Nmo Weatminster, British 
Colwnbia. 

*Wyld, James, Bsq., M.P. Clraring-c~w, W.C. 
Wylde, W. H., Q. Fore* O&e, S. W. 
Wyndham, T. Heathcote G., Esq. OrieCcollcge, Ozford 
Wynne, Rt. Hon. John. Has- Slgo. 

1854 Yeats, John, Esq., LL.D. Cloyton-place, Peckham, S.E. 
1861 York, Most Rev. W i i  Thomson, Archbishop of. Bwhopstbp, York. 
1859 Yorke, Lieu&-General Sir Charles, K.C.B. 19, W h ~ t . ,  Qroswnor-squaw, )Ip. 
1830 *Yorke, Colonel Philip J., a.x.8. 89, Eah-place, S. W. 

Yod, James A., Esq. W a r d t a h - h ,  Claphamprk, 8. 
198o*Young, Capt. Allen. Riversdale, Zbickenham, S. W. 

*Young, Charles Baring, Esq. 4, B ~ d e - p a r k - t m ,  W. 
*Young, George Frederick, Esq. Llinchousc, E. 

Young, Sir Henry. 77, Kmkylon-g++pure, W. . 

*Young. James, Esq. 
Young, James, Esq. Limefield, W. Ca.lder, Midlothian. 
Yule, Col. Henry, Bengal Engineen. Mearrs. Drindlay & @., 55, ParIiarneRt- 

street, 8. W. 
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GREAT BRITAIN AND IRELAND. 
ADXIBAIRI (Hydrographic Oftice) 
Aan lcumau .  Socl rn  (Royal) 
AIWIQUUIZS, Socimr o r  
A m n n o ~ o r w ~ c r ~  Soclen 
ARCEITZC~~, ha. or  BRITIIH (BOyal) 
ABTS, S o c ~ n r  o r  
ASLATIC S O C I ~ Y  (Royal) 
. h r n o n o ~ i c ~ ~  SOCIETY (Royal) 
A m r ~ d s u u  CLUB 
B s r ~ u a  ?~USEUM, LlBa*aT Or 
CAXBBIDQB UN~VEXSITY. TBB LIBPABY 
COLO~IAL O~FICB 
D U B L ~  T ~ i r n ~ r  C ~ L L ~ E  LIBBARY - G m m i c a ~  SOC~RY (Trinity 

CoUegs) 
EDINBUR~E, ROYAL S O C I ~ Y  o r  
-, TUE LIBPABY Or ADVOCATEB 
EDUCARO~ DEPABTSLE~T, LIBRABY or  
ER~INEEBS, I~STITUTION or  Civm 
ETHNOLO~ICAL SOCIETY 
P o n a r o ~  Orrlct, L t a ~ a r  or 
GBOUMICAL SOCIRP 
G E O ~ Y ,  Mlneux o r  P P A ~ ~ I C A L  
E r n  M u r s r r  m e  Qurm, Ja1an*~y o r  
BOR~ICULTUBAL SOC~ETY (Royal) 
l l u ~ s o n  BAY COY~ANY's LIBRABY 
INDIA Omcx, LIBBABY OF TEI 

L ~ n c r s a r ~ a  AND Carmamq H I ~ R I C  
Socum or  

LIWNXAN S O C I ~ Y  
LITEMTUBE, ROYAL S O C I ~ Y  o r  
LIVBRPOOL LITERABY AND P B ~ P H I -  

CAL S O C I ~ Y  
*-M~ncmm~~ bf~nxlsr bseo- 

C I A ~ O ~  
*MANCAMTER C a w  LIBRARY 

FBRE LIBRARY 
*-- 1.1~. AND PHILOS. SOCIETY 
Nmc*m~z-umn-Tr~r  LITERARY A N D  

P ~ L O ~ O P ~ I C A L  INSTIT~TIO~~ 
Oxmnn, TEE BODLEIAN L l n a ~ n r  AT *- RADCLIFTB OB~BBVATO~Y 
*POST 6 m c s  LIBRARY A N D  LITEPARY 

~ ~ ~ O C I A T I O I I  
ROYAL ABTILLEBY I ~ I o I I ,  WOOL- 

VICE, S.E. 
ROYAL IISTITUTIOII - SOCIETY 
STATIOTICAL S O C I ~ T  
TRADE, BOARD or, LIBPABY or 
T E A V E L L E ~ ~ '  CLUB 
Unrrro SXRVICX Inmrrm~on (Royal) 
WAR DEPART., TOPO~PAPHICAL DEPOT 
ZWLMICAL Socimr 

EUROPE. 
h a a n o u r .  . R o ~ a l  A d .  of Gciencea 
A ~ e m s  . . . . Unlvarsity Library 

. B a n ~ r a  . . . . Academ of Sciences - . . . . ~ e o ~ r a p g i c a l  Society 
C m i r r r ~ n ~ a  . University Library 
C o r a n u ~ a r  . rn hio Ofice - . ~~y%oafetyofSciences - of North- 

sm Anti uaries 
Duo= . . . . . Acade'mis %w Sciencee, 

Arb  et belles Lettrea 
D ~ a ~ s r m  . . G e v p h i d  Society 
D ~ m o e r  . . . S t . h t i d  Society 
F M ~ E N C P .  . . National Library of 
P I I A N K ~ E T  . . Geographical Society 
G a r z v ~  . . . . Society of Nat. History 
*Conu . . . . Pertheq M. J w t w  Hc~tND } GernunOrientd&ciety 
J z n r  . . . . . Univemit~ 6f 
PABII . . . . . SocMki d Etllnographie - . . . . . - d'Enwarage- 

ment pour l'Indwtrle 
N ationale - .....- de Gdopphie 

Plyrn  . . . . . Hungarian A d e m y  of 
&iences 

* P n ~ a u r  . . . . Bohemian Royal Mu- 
seum 

ROXB . . . . . . Academia dei Lincei 
Sr .Ps- t~nsnu~a Imperial Academy of 

Ycicnces 
- -- Geopphical 

Society 

I LEIF-ZIG . . . . Verein von Freunder der 
• Erdkunde zu 

LI~BON . . . . Royal Acad. of Sciencer 
M A D ~ I D  . . . . - Acad. of Sciences 
Y m ~ n  . . . . . Lombardo-Veneto Insti- 

tute of [Militdre 
MUNICE . . . . Biblioth&que Centnle - . Royal Library 
N A P L ~  . . . . Minishy of the Interior 
Panre . . . .. . Inrtitut lm rial - . . . . . A d d m i e  Science8 - . . . . Annale~ de I'Agriculture 

- ... . . -  - - . . . . . Ministire de la M y h o  
et dea Colonie r - . . . . . SociQe Ariatique 

STOCKEOLX . . Noyd Acad. of Sciences 
STB*seuno . . . &ci6ti dea Gciencer Na- 

turelles 
TUBINOPII. . . . Univemlty Library 
V~lr lcr  . . . . . Armenian Convent Li- 

b~ 
VISNNA . . . . Im erial A d e m y  of 

kiencer - ....-- ( h q w p h i ~ l  . 
Society - . . . . --- Geological In- 
stitute 

Ziiarcn . . . . . Society of Antiqunrier 
- . . . . . - of N a t u ~ d W  
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ASIA. 

AF'RICA. 
CAIRO . . . . . Egyptian Society 
CAPE TOWN . . The Public Library 

BOMBAY . . . . Geographical Society * C A W ~ A .  . . Public Library - . . . . Asiatic Society 
CAWUITA . . . M a t i a s d e t y  of Ben 1 

MADRA~ . . . . Lit. and Philoaoph. Soc. 
S x n o ~ ~ o a ~ .  . . Journal of Indian Arohi- 

A&ERICA. 

- . . . Geolog. Survey ?f d w ~ P  

A w r y  . . . . NewYorkStateLibnry 
B m s  . . . . . Public Library - . . . . . Y~aaohasetta State Li- 

b~ - . . . . . Society of Natural Hir- 
to=?' BRAZIL . . . . Histoncsl and Geo nr- 
hid ~nstitute o f  

~ m r a  . . . . . ~ ~ P v e r a i t y  of 
N m  Havm. . Yale Colle e Library . . . . ~illlmsn's ~OU-1 
N m  Yoax . . Geographical and Sta- 

t i s t i d  Society 

P ~ I L A D E L P H I ~  American Philosophical 
Society --, Franklin Institute 

Q n ~ ~ x c  . . . . Library of the Parlia- 
ment of Can& 

* T o a o ~ m  . . . Department of Public In- 
struction for Upper Canada 

--- , Canadian Institute of . 
W ~ a r n c ; ~ o x .  . Congress Library of 
-- . Smithsonian Institntion . Nationnl Observatory 
Wonc~araa . . Antiquarian Society 

AUSTRALASIA. 
*ADELAIDE . . . . . South Autitmlian Institute. 

MELBOURN~. . . . . . Public Library. . . . . . Mining Department. 
*VICFORIA . . ., Royal Society. 

Nar ZEALAND . . . Library of the House of Representativen. 
~ Y D ~ E Y  . . . . Univenity Library. 
TASMANIA . . . . . Royal Booiety. 

- --- -- 

NAMES OF INDIVIDUALS TO WHOM THE ROYAL PREMIUM 
HAS BEEN AWARDED. 

1881.-Mr. RICHAJLD LANDER, for the discover of the course of the River 
Niger or Quoma, and ita outlet in the 6ulf of Benin. 

1882.-Mr. JOHN BISCOE, for the discovery of the land now named " Enderby 
Land" and ' I  Graham Land," in the Antarctic Ocean. 

1883.-Captain Sir J o m  Ross, R.R., for d i i v e r y  in the Amtic Regions of 
America. 

1834.-Sir ALEXANDEB Buaxrs, for the navigation of the River Indus, and a 
journey by Balkh and Bokhara, across Central Asia 

1886.-Captain Sir GEORGE BACK, B.N., for the discovery of the Great Fish 
River, and ita navigation to the sea on the Arctic Coast of Americn. 

1836.-Captain ROBEET F m R o y ,  R;N., for the survey of the shores of Pata- 
gonia, Chile, and Peru, in South America 

1837.-Colonel C H ~ N E Y ,  R.A., for the nerd conduct of the Euphrates 
Expedition" in 18366, and P accerrioar to the geography of 
S p a ,  Mesopotamia, and the Delta of Susiana. 

' 1838.-Mr. Taomns SIMPSON-Founder's Medal-for the discovery and 
tracing, in 1837 and 1838, of about 300 miles of the Arctic shorcs 
of AmeAcn. 
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1838.-&. E D W A ~ D  R 5 ~ ~ 1 ~ b P a t f o n ' s  Medal-for his travels and re- 
~earches in Nubia, Kordoftin, Arabia, and Abyssinia. 

1 8 5 9 . 4 1 .  H. C. R A ~ R L ~ ~ o N ,  ~.t.c.-Founder's Medal-for his travcls 
and researchm in Susiana and Persian KurdistBn, and for the light 
thmrrn by him on the rolnparative geography of Western Ash. 

S i r  R. H. SC~OMBUB~K-Patron's Medal-for his travels md re- 
wades  during the yeare 18859 in the colony ef British Guayana, 
and m the adjacent perh af Youth America. 

1840.-Lieut RAPBB, r.n.-Founder's Medal-fir the publicatien of his work 
on ' Navigation and Nautical Astronomy.' -- Lieut. Joax  WOOD, 1,s.-Patron's Mednl-for his wwey of the Indas, 
and rediscovery of the source of the River Oxus. 

184l.--c!8ptain Bir JAM= C L A ~ K  Rom, a.n.-Founder's Medal-for his dis- 
coveries in the Antarctic O m .  -- Rev. Dr. E. F ~ B I N B C ) ~ ,  of New York-Patton's Medal-for his wotk 
entitled ' Biblical Researr?hea in Palestine.' 

1842-Mr. E D W A . ~  Joan  Ersrr--Founder's Medal-fbt his explorations in 
Australia. - Lient. J. F. A. S r u o n ~ a ,  B.E.-Patron's Meddl-for his survey in 
Palestine, and levels acrc4a the county to the Dead &P. 

1843.-Mr. W. J. Haxr~ms-Founder's Mecial-for his researches in Asia 
Minor. - Pmf. ADOLPH Eman-Patron's Medal-for his extensive g e o p -  
phical labours. 

1844,eDr. Bmtr - Founder's Medal - for his extensive explorations m 
Abyssinia. -- M. CHABW Rma-Patron's Medal-for his important geogra- 
p h i d  works. 

1845.-Count P. E. DE S~B~EI.~KI-Founder's Medal-for his explorations 
and di iveriea in the bth-Eastern portion of Austral>, and m Van 
Diemen's I m d .  

-- Profeenor A. fi. Mr~ne~mxtrr-Patron's Medal-for his extensive 
explorations end d i v e r i e s  in Northern and Eastern Siberia 

1846.-Captain C a a i ~ a s  STUBT-Founder's Medal-Tor his +dous and 
extensive explorations in Amtralia. - Dr. LUDWIG ~ s r c a a ~ a ~ ~ - P a t r o n ' s  Medal-for a journey performed 
from Moreton Bay to Port Essington. 

1847.--Sir Javlrrs BBOOKI, Rajah of Sardwak and Governor of Lab- 
Founder's Medal-for his expedition to Borneo. 

----- Captain CHARLES WILKES, u.8.x.-Patron's Medal-for his Voyage 
of Discovery in the S. Hemisphere and in the Antarctic Regions, in 
the yearn 181842. 

1(148.-Ausrrn H. LATABD, Eaq., D.c.L., X,P-Founder's Medal-for his 
conhibutiom to Asiatic g e o w h y ,  researches in Mesopotamia, and 
discoveries of the remains of Nineveh. 

-- Baron CH. HCarcPatron 's  Medal-for his explorations of Cash- 
mere and surrounding countries, communicated in his work entitled 
' Kashmir und das Reich der Sek.' 

1849.-Col. JOAN CA. Fnb~o~-h t ron ' s  Medal-for his successful explo- 
rations of the Rocky Mountains and California ; and for his n u m e w  
Discoverica and Astronomical Observations. 
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1849.-The Rev. DAVID L I V I N Q ~ O R E ,  of Kolobeng4  Chronometer Watrh 
-for hie successful explorations of South Africa. 

1850,Dr. G E O ~ E  WALLII, of Finland-25 Guineas-for hie Travels in 
Arabia. 

1850.-Mr. THOMAS BEUNUEE-25 Guineas-for hie Exploratione in the 
Middle Island of New Zealand. 

1851.-Dr. JOHN RA-Founder's Medal-for his Survey of Boothia and of 
the Coasts of Wollaeton and Victoria Landa. 

- Ca tain HENBY STPACHEY-Patron's Medal-for his surveys in 
zesten, Tibet. 

1852.-Mr. F s a ~ c r s  GAL~N-Founder's Medal-for his Explorations in 
Southern Africa. 

- Commander E. A. INOLEFIELD, B.N.-Patron's Medal-for his Survey 
of the Coasts of Baffin Bay, Smith and Lancaater Sounds. 

1853..-Rear-Admiral WILLIAM HENBY SM~H-Founder's Medal-for his 
valuable Surveys in the Mediterranean. 

-Captain &BERT J. M. M'CLUBE, 8.1.-Patron's Medal-for his 
d~acovery of the North-West Passage. 

1854.-The Rev. DAVID L~VIXGSTONZ, M.D., etc.-Patron's Medal-for his 
Scientific Explorations in Central Africa. 

- Mr. CHAELES J. ANDEWON-a Set of Surveying Instruments-for hia 
Travels in South-Western Africa. 

1855.-E~lslia KENT KANE, M.D.-Founder's Medal-for his diicoveries in 
tho Polar Regions. 

- H ~ l r a l c ~  BABTE, Phil. Dr.-Patron's Medal-for his Explodions 
in Central Africa. - Corporal J. F. CHUBCH, of the Royal Engineen-a Watch and Chain 
-for his scientific observations while attached to the Miseion in 
Central Africa. 

1856.-Mr. Auonmos C. GEEGOBY-Founder's Medal-for his Explorations 
in Wstern and Northern Australia. 

- Lieut.-Col. ANDBEW SCOTT WAUGB, Bengal Engineem-Patron's 
Medal-for the Great Trigonometrical Survey of India. 

1857.4aptain RICHARD COLLINSON, B.N.-Founder's Medal-for his Di 
coveries in the Arctic Regions. - Pmf. k. DALLAS BACEE, Superintendent U. S. Coast Survey- 
Patron's Medal-for his extensive S u ~ e y s  of America. 

1858.-Captain RXCHABD F. Bums-Founder's Medal-for hi Explorations 
in Eastern Central Africa. 

- Ca tain JOHN P m s ~ ~ - P a t r o n ' s  Medal-for hi Explorations in British 
Jorth America and the Racky Mountains. - Mr. JOHN Macoonam S m a n ~ - - a  Gold Watch-for hi Discoverien in 
South and Central Australia 

1859.-Iady FPAXHLIN-Founder's Medal-in commemoration of the dii- 
covcrien of Sir J. Franklin. 

- Captain Sir F. L E O ~ L D  MCCLINTOCK, P.N.-Patron's Medal-for his 
Discoveries in the Arctic Regions. 

1860.-Ca tain JOHN HANNINO SPEHE--Founder's Medal-for the Discovery 
o!the Great Lake Victoria Nyanza, Eastern Africa, Bc. 

Mr. JOHN M ~ o o n a u ,  S m a ~ ~ . ~ ~ P a t r o n ' s  Medal-for hi Exploratio~ 
in the Interior of A u s t r d i  
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1861.-Mr. ROBEET O'HABA Bum-Founder's Medal-for hi Eploratione 
in Australia. 

- Captain THOMAS B~amm~-Patron 's  Medal-for his Survey of the 
River Yang-tsze-kiang. - Mr. JOHK h a - a  Gold Watch-for his meritorious coduct while 
attached to the Expedition under Mr. R. O'lIara Burke. 

1862-Mr. FEANK T. G~~oPY-Founder's Medal-for hi Explorations in 
Western Australia. 

Mr. JOHN Ammws~lm-Patron's Medal-for the very important ser- 
vices he has rendered to Geographical Scienca 

Mr. WILLIAM L A N D ~ ~ ~ ~ u Q H - ~  Gold Watch-for sueceasful Explo- 
rations in Australia 

Mr. Jouu MIK~LAY--LI Gold Watch-for eucceseful Explorations iu 
Australia 

-Mr. FBEDEEICK WAW-n Gold Watch-for euccesfuI Explorations 
in Australia. 

1863.-Captain J. A. Guam-Patron's Medal-for his Journey from Zanzi- 
bar across Eastern Equatorial Africa to -pt, in company with 
Captain Speke. - Basox C. von DEB DECKEN-Founder's Medal-for his two Geo- 
graphical Surveys of the lofty Mountains of Kilima-njaro. - Rev. W. G m m  P A M B A V ~ ~ ~ ~  sum of 25 Guineas-for the purchase 
of a C%ronometer or other Testimonial, for hi adverlturous Journey in 
and across Arabia. 
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[ When LONDON 13 tJu p b  of publidion, the d L~NDOU t tMMBd.1 

L I B R A R Y .  
EUROPE. 

Zslbs of Boob. DoRots. 
GERMANY- 

DEITZ, R.-Die Gewerbe im anWrheMgtham Badeo. 870. Kubrabe 
1863. The Ao~iioa. 

PAOET, J.-Hunpry and Transylvania, with remarb on their condition, 
Social, Polibeal, and Fkonomical. 9 vols. Plates. 8ro. 1855. 

P m c a ~ s ~ .  
IONIAN I ~ L A N J ~ -  

DAVY, J.-NOW and Obseroations on the I m h  Islands and Malta. 
2 rob. 8vo. 184%. P w c a r s l a  

POBTWGAG 
PORTU~UJE Monnmenta Historica a Seado Octavo post Christum asgue 

ad Quintnmdeeimum. J u a n  Academim S c i e n t h m  O b i  nensb edita. 
et  Consuetndinea, Vol. I. No. 8. Saiptores, 6. I. No. 3. ky Lkibon, 1863. ROYAL ACADEXT, LIBBON. 

Rueara- 
BILLINO~, J.-An Acaount of a GeorphiaaI  and Astronomical ExpedL 

tioa to the Northem parts of ussia in 1785 to 1794. By Martin 
Saner. 4b.  1801. A m ,  

S r x r o n ~ ,  H. D.-Rwia on the B h k  Sea and Sea of Amf. Map. 8 ~ 0 .  
1854 . P ~ ~ A B F ~ .  

SCAND~AVXA- 
Iceland 

L ~ x x ~ a m a ,  A. J.-Pen and Pencil Sketch- of Fa& and Iceland. 8vo. 
1862. P m c r u s ~ ~ .  

TB~IIPLAR, A.---Six Weeks in Iceland. 8ro. 1869. 
H. J. C. BEAVAN, Fkq. 

BAIUNO-GOULD, 5.-Iceland: its Scenes aud Sag-. With Map. 8vo. 
1863. H. G a s ~ n w l q  Fhq. 

Bmden. 
8yIvanns ; Rambles in Sweden curd Qottland. 8vo. 1847. Pawmmm 

SWI~'?~EBLAND-- 
Expeditions on the Glaciers, inclndin an aecent of Mont Blanc, Monte 

Ross, Col du G b t ,  and Mont %net. By a Private of the 38th 
Artirts, and Member of the Alpine Club. 8717. 1864. 

Tbe AmRon. 
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' ASIA. 
Tilks of Boob. Donor#. 

BDKB, G. P.-The Nestorinns and their Rituals, with the narrative of 
a Mission to Mesopotamia 2 vola Platea 8VO. 1852. 

I ' m a U m A  

BAEKEE, W. B.-Larea and Penates. Edited by W. F. Aineworth. 8v0. 
1853. PU~ASSD. 

~ N ~ A M I N ,  J. J.-Eight Y e u s  in Asia and A h ,  h m  1816 to 1855. 
8vo. Hnnover. 1869. DL B. SEXXANN. 

CALVEBT, F.--Contributions to the Aucient Geography of the Troad. 800. 
1861. The A m a o a  

D 'Ar r r~8oca~ ;  C.-A Journey into Siberia in 1761. 4to. 1770. 
PUECHA~ED. 

DOBELL, P.-Travels in Kamtcharta and Siberia, with a Nanntive of a 
Residence in China 2 vols. 8vo. 1830. PL~~CKA~ED. 

ELLIOT. R-View in the Eest, corn rising India, Canton, m d  the Red 
Sea. Plater Vols. I. and 11. &a1 avo. 1888. PUBCRMED. 

HEXEKYU~ Bn.-Treatise on the Chronology of Siriadic Monuments. 
avo. 1863. The AUTEOB. 

JOBDANUE, Fa--The Wonders of the Enat ; translated ,from the Latin. 
by Col. H. Yule. Hakluyt Society. 89.0. 1868. The Socnmy. 

REXAUD, M.-RQlations Politiquer et Commerciales de 1'Empim Romain 
avec l'Asie Orientale. Avec quatre Cartes. avo. Paris, 1863. 

The A m o u .  
SANODINETTI. B. R-Voyages D'Ibn Batutah texte Arabe, accompgn6 

d'une traduction. 8vo. Paris, 1859. PDBCHA~ED. 
WOODCOCX, W. J.--Scripture Lande; being a Visit to the Scenes of the 

Bible. Bvo. 1849. Puncaresn. 

IXDU- 
CRAWPURD, J.-A Descriptive Dictionary of the I n d i i  and adjacent 

Countries. 8vo. 1856. PURCHA~F~. 
Dwoxa, J. A.-Description nf the Character, Manners, and Customs of 

the People of India. Translated from the French manuscript. 4to. 
1817. P ~ ~ U S E D .  

An Historical Relation of the Ori in, Progress, and F i i  Dissolution of 
the Government of Rohilla ~&hane .  8vo. 1787. PURCHASED. 

SCELA~INTWEIT, Emu.-Buddhism in Thibet 8vo. ; and Atlas, Fol. 
2 vob. Leipaig, 1869. The Arrrao~.  

A Sketch of Assam, with some accol~nt of the Hill Tribes. B an OBicer 
in the H.E.I. Company. avo. 1847. % m m .  

SXJZEXAN, W. H.-Rambles and Recollections of an I n d i i  Official. 2 vola 
8vo. 1845. Puncuarm. 

SPIER, Mm.-Life in h c i e u t  India. avo. 1856. PUBCEASED. 
JAPAN- 

MUTE-BRUN, V. A.-Le Ja  n; Hietoire et Dbscription, Moeurs, Con- 
tames, et Religion. 2 v o c  l2mo. Paris, 1864. The Amos 

PEBSIA- 
Bmwe, H. G.-A Sketch of the P a d 4  or Modern Zerdmthhm. 8vo. 

Edinburgh, 1852. 
FaRmm, J. P.-Cararan Journeys and Wandering6 in Pemia, Afghanistan, 

Turkietan, and Beloochistan, with n o t k  of the Camtrier lying 
between Russia and India. 8vo. 1857. ~ C H M E D .  



xcii Access~~ms to tlrs Library and 

ntlea of Boob. Donors. 
A ~ A T I O  AHC~PELAQO- 

MONEY. J. W. B.-Java; o r .Hor  to Manage a Colony. P rds.  8vo. 
1861. l-kmxiMm. 

NEWBOLD, T. J.-A Political and Statistical Account of the British Settle- 
ments in the Straits of Malacca. 2 rob. 8vo. 1839. PWBCEA~EU. 

CIIINA- 
SWINHOE, ROBE~T.-Notes on the Island of Formosa, 8vo. 1863. 

The Avrnoa. 

AFRICA. 

BSE, C. T.-Lecture on the Sources of the Nile, and on the means 
requisite for their final determmetion. 8vo. 1864. The A m e o k  

BUNBURY, J. F.- Journal of a Residence at the Cape of G o d  Hope. 8vo. 
1848. P ECHASED. 

B-, E.-Qnestion d'Afrique; de la double conquete de l'blgdrie par 
la Guerre et la Calnnisat~on. 8vo. Paris, 1842. PUHUIASED. 

B u a r o ~ ,  R. F.-Abeokuta and the Cameroon Monntaina 2 vole. 8vo. 
1863. The AUTEOR. 

CAMPBELL, T.-Letters from the South, written during a Journey to 
Algiers. 8vo. Philadelphia, 1836. P~CEAEED. 

FOBRES, Lieat.-Six Months' Service in the African Blockade. 8vo. 1849. 
~BCEAEICD.  

H A X I L ~ N ,  J.-Wandering in North Attiea 8ro. 1856. ha cars^^. 
Mission Ghadam~.  Rapports Officicls et Documents B l'A pni. Svo. 

Alger, 1863. M. GUD. 
SPEILE, J. H.-Journal of the Discovery of the Source of the Nile. 89.0. 

1863. @ The Amtion. 
Wandering in West Africa, by a F.B.o.~. 2 vols. 890. 1863. 

M r a  B m a .  
A short Relation of the River Nile ; of its Source, Currents, &c. By an 

Eye Witness. 12mo. 1673. PWCSAUW. 

AMERICA. 
COCEUNE, C. S.-Journal of a Residence and Traveb in Columbia during 

1823-24. 2 vols. 8vo. 1825. PORWED. 
DE ROOB, F. F.-Peraonal Narrative of Travels in the U.S. of Canada in 

1826. 8vo. 1827. PWCHASED. 
GOODRIB, R. A.-An Arctic Vo age to M n ' s  Bay and Lancaster Sound, 

in search of Friends, with gir John Franklin. 8vo. 1850. 
PURCBIBED. 

HIND, H. Y -Explorations in the Interior of the Labrador Peninsnla. 
2 vols 8ro. 18G3. The Amtius. 

MACDONALD, D. G. F.-British Columbia and Vancouver's Island. Map. 
8vo. 1862. PU~CHA~ED. 

MAIICT. R. B.-Handbook for Prairie Traveller. 8vo. New York, 1859. 
PUBCHMED. 

Message of the President of the United States 6 the two Houses of Can- 
e s ~  at the commencement of the third Session of the thirty-seventh 

g n V  . 2 vole. avo. Washington, 1862. J. E WO~CESTEZI, Esq. 
 MOLL^, G.-Travela in the Republic of Columbia in 1822-23. Tmslated 

from the French. 8vo. 1824. P W ~ M S D .  
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lUFbles of Boob. Donors. 
The Journals, detailed Reporb and Observations, relative to the Erplom- 

tion, by Capt. Palliaer, of that portion of British North America which 
lies between the British Boundary Line, the height of Land or Water- 
shed of the Northern Ocean, &c, daring 1857. 58,59, and 60. (Par- 
liamentarg Reports.) Fol. 1863. W. SPOTTIBWOODE, Eq. 

PHIPPS, C. J.-A Voyage towards the North Pole in 1779. 4to. 17i4. 
. PmcJ3AsED. 

T a o a ~ a u ,  H. D.-A Week on .the Concord and Memmac Rivers. 8v0. 
Boston, 1849. P o n c a a e ~ ~ .  

WAEDEN. B. B.-A Cborographical and Statistical Description of the 
District of Columbia 8vo. Park, 1816. PDRCEABED 

SOCTH AYIEBICA- 
AZA~A,  F. DL-Apuntamientos para la Historia Natural de 10s Quadrd- 

pedos del Paraguay, y Rio de la Plata. 8vo. Madrid, 1802. 
P o n p x ~ m .  

BANCBOFT, E-An b y  on the Natural H h r y  of Guiana 8vo. 1769. 
PURCHASED. 

BATES, H. W.-Natnraliet on the River Amazow. 2 vola avo. 1863. 
P u ~ c a r s m .  

BONELLI, H. DE.-Travels in Bolivia. 8vo. 1864.' Poucarmm. 
I ~ O N I V Y C A B T ~  R. H.-Spanish America, or a Descriptive, Historical, and 

Geographical Account of the Dominiom of Spain in the Western 
Hemisphere, Continental and Insular. 800. 1818. PURCHASED. 

BUA~~IXBRID~E, H. M.-Voyage to e u t h  America 2 vole. Pvo. 1820. 
P u a c w .  

CA~UNAU, F. DE.-Fa dition dam lea Parties Central- de l'Am6rique 
du Sud, de Rio de s" aneiro B Lima, et de Lima an Para. 6 vols., and 
Platen of Views, Natural Hiitory, Geology, and Mspa 7 vole. 4b., 
and 9 vola folio. 15 vob. Paris, 1850-57. 

C. R. MARKHAH, Esq. 
COX, G .  E-Viage en Ian Rejiones Septentrionales de la Patagonin, 

1862-63. Map. 8vo. Santiago, 1863. The AUTHOR. 
DAVIE, J. C.-Letters from Paragnay. 8vo. 1805. PURCHASED. 
EWBANK, Taw.-Life in Brazil. 8vo. 1A56. Pwcrusm.  
(;AHA, V A ~  Dn.-R~teiro da Viagem de Vasco da Gama em 1497, 

correcta e augmentada por A. Herculano e 0. Bargo do Castello de 
Paiva. 8vo. Lisbon, 1861. The  EDITOR^. 

G u m ,  M. nu.-La R6pnblique du Paraguay. 8vo. 1862. PWCEASED. 
H ~ N ~ ~ I F T ,  S. W.+uth American Sketches. 8vo. 1863. The A m o n .  
HIP PI^, G.-Narrative of an Expedition to the Riven Orinoco and 

Apw6, in 1817. 8vo. 1819. PURCHASED. 
Jum,  DON GEOBOE, and DON ANT. DE U L L O I . - ~ O ~ ~ ~  to South America; 

tramslated by J.  Adams. 8vo. 1806. PUBCXASED. 
KOBTEX, H.-Travels in Brazil. 2 vols. 8vo. 1817. 
LLOYD, S H.-Sketcher of Bermuda. Map. 8vo; 1835. PWASED. 
MAWE, J. Travels in the Interior,of B d l .  4to. 1812. PUECHASED. 
HoBInso~. J. H.-Journal of an Expedition 1400 Miles up the Orinoco, 

and 300 np the Amca. avo. 1822. PURCHMSD. 
SUNNEB, J.-The present Slate of Peru. 4to. 1805. P ~ C H A S E D .  
S H ~ ,  A.-Peru as it is ; a Reridenee in Lima, &c. 2 vols. in one. 8ro. 

1839. P rmcsass~ .  



xciv Accesn'ons to the Libra y and 

Titlea of Boobs. DoMta. 
SHXTHE~~,  J.-Missions in South America. 8vo. 1854. P~CHASED. 
S T E ~ E N ~ N ,  W. B.-A Historical descriptive Narrative of Twenty Yeard 

Residence in South America 3 vols. 8vo. 1855. PWCBASUIED. 
Three Years in the Pacific; containing Notices of Brazil, Chile, Bolivia, 

Peru, &c., in 1831.32-33-34. 4 an OBicer in lhe U.S. Navy. 2 vok. 
8vo. 1835. PUBQMSED. 

VQITEDIL, L. A. A. DE-Trinidad; its Geography, Natural Resources, 
Adminiatrationq &c. &c. 89.0. 1858. P u n c a m .  

WILCWXS, S. H.-History of the Vice-Royalty of h e n o s  Ayres. 8vo. 
1807. POBCI~ASED. 

AUSTRALIA. 
D u ~ N ,  F.--South Australia and its Mines; with an Historical Sketch of 

the Colony to the period of Captain Grey's departure. 8vo. 1846. 
~ W R A S E D .  

HOOD, T. H.-Notes of a Cruise in the Western Pacific in H.M.S. Faton 
in 1862. 8vo. Edinburgh, 1863. The A u m o a  

JUKES, J. B.-Narrative of the Same ing Voyage of 1I.M.S. F ly  in Torres 
Straits, &c., during 1842-46. 2 401s. 8vo. 1847. PWCEASED. 

SBILLIBEER, J.-Narrative of the Briton'r Voyage to Pitcairn's Island. 
8vo. 1818. P w c n m .  

ASTRONOMY AXD NAVIGATION. 
Aunales Hydrographiqk. 1862 to date. Paris. 

mr6T G d r d a a ~  DE LA MA BIN^. 
Astronomical and Meteorological Observations made at the RadclifFe 

Observatory. Val. 21. 8vo. Oxford, 1864. 
T a x  RADCLIFFE T n u s r m .  

BLARA~BEBG, L I ~ T . - G ~ ~ . - C a t a l o g u e  of Trigonometrical and Astro- 
nomical Positions detenuined in the Russiau Empire and along its 
Frontiers up to 1860. 410. St. Petersburg, 1863. 

TEE Rnsrn~N T ~ P O ~ W R I C A L  &IETY. 

FINDLAY, A. G.SOuth  Pacific Directory. 8vo. 1863. The Amaon. 
KE~HALLET, Cars.  P. DE-Manuel de la Navigation dans la Mer des 

Antilles, et dans le Golfe du hfcxique. Seconde Partie. 8vo. Paris, 
1863. DkP5r G ~ N ~ B A L  DE LA MARINE. 

MAYO, J. J.-Mercantile Nav List and Annual Appendage to the Com- 
mercial Code of Signals olall  Nations. avo. 1864. 

E. H. COLEMAN, Esq. 
Nautical Almanacr, with Sapploment for the year 1867. avo. 1863. 

C 0 a r ~ 0 N E m  0s THE ADMIRALTY. 

MISCELLANEOUS. 
-4nnual Statement of the Trnde and Navigation of the United Kingdom 

with Foreign Countries and British Possession8 in 1862. 4to. 1863. 
W. SP~ITI~WOODE, Esq. 

BAWOUR, E.-The Timber Trees, Timber, and Fancy Woods. Second 
Edition. 8vo. Madras, 1862. The A m a o ~ .  

DICK, A. H.--Compendium of Mathematical Geography. limo. 1863. 
The Arrrao~.  

Ensaim sobre a Stetistica das Posse- Portuguezaa no ~ l b a m a r .  Livro 
1, 2, 3. 4 & 5. 870. Lisbon, 1844-62. 

DON JOE* DA SILVA MENDEB SAAL. 



Map-Rm of tlw Royal Caoyraplrical Society. xcv 

Titbr'of Boob. Donors. 
Esmorun A ~ L . - B n d u p t i  &embi, Szerkeszti 6 Kiadja 14 to 60. 

Ffizet incl. in 12 Nos. 8vo. Peat, 1861-69. 
H u r r o r a u ~  ACAD. SCIENCEB. 

pox, C. R.-Engmvinp of unpnblished or mre Greek 6 s  with descrip 
tiow. Part I., Europe; Part 11, Asia and A f i c a  4to. 1862. 

The AUTEOB. 
Oedogisohe ialkarte des Groseborro UIU Hesen. Hemange eben 

vom Mitte SP" rheiniuhen geologirhen gein ; Section b r b r h ,  der h m  
Gmsah. Hess. 8vo. Darmstadt, 1863. The I N ~ I T U T E .  

Cilohas illoetrirte. ZeitsehriR fur Liinder- and Volker-kunde Chronick der 
Reisen and Geographische Zeitung. 410. Wien, 1864. 

The Punx,xamm. 
IPOLTI, A~~o~~ . -Ki )zepkor i  Szobdstat Ma fyarorumgon Eladah. :I0 

Kotet 4to. Pat,  1869. UNQIBIAN BUD. SCIPWCBB. 
JAN* E-Mimi Tmmilvaniae Erdt?ly Ermei, ~ d ~ a t l a g ~ z a l .  410. Pest, 

1862 HU~AEXAN ACAD. S C X B N C ~  
JOHNWN, A. K.-Index Geographicns ; being a list alphabetically annngcd 

of the principal places on the Globe, &c Royal 8vo. 1864. 
The Arrraua. 

Keptlaez e3 archaelogiai Kizlemenzek. 2 Kiitetchez. Fol. Pest. 1861. 
HUNOA~UAN ACAD. SCIENCEB. 

I.PELL, Sm CBIS.-Principles of Geology. 8vo. 1853. PURCEASED. 
MACKAY, A.-Elementr of Modem Geography for the ure of the Junior 

Clansea 12mo. Edinburgh, 1864. The Aumon. 
McH~~nr.-The Cotton Trade, its bearing upon the prosperity of Great 

Britain and Commerce of the American Republics. 8vo. 1865. 
The AUTHOB. 

w m - B n u u ,  N.-Rapport fait le 18. Dec. 1863, B la Second Assemblb 
Ge'ndrale Annnelle de la Socidte de GBogtaphie snr ned trapsax, et snr 
1- progrb des Sciences G6ographiquea pendant 1'AnnC 1863. 8vo. 
Park, 1863. The A m o n .  

N[ree~ra. W.-The Travels of Marco Poli, translated from the It.lian, 
with NOWE and Map. Uo. 1818. PUBCHIBED. 

U m w .  C. P. vex-Gl&a Lingnamm Rlasiliensium. Glonmrioa 
de Diversas Lin om e Dialectoa, qne F d h  q I n d i ~  no lmperio do 
Brazil 89.0. #rlangen, ,863. The AUTHOR 

MJ.LXEB, T~oe.-Gallery of Geography. Parts 1-9. Royal 8vo. 1865-64. 
The Amaon. 

Pmnr, A.-Bibliographic Seismique. avo. Dijon. The AUTHO~. 
SWAN, SIR H.-A Voy to the I h d s  of Madeira, Brbndoes. Nievw, 

St. Christopher's mT~amaitx.  2 Vole. Folio. 1125. P u a c a r s ~ ~ .  
Sulsse, J. P. 6.-~uadmrr Navsea, ou Collecm dm Folhetins Maritirnoe 

de patriota reguidon de uma Epopeia Naval Por tugue~a 3 Vole. 8vo. 
Lisboa, 1861-63. DON JOBd DA SILVA MENDEB ~ A L .  

S p w 8 ,  J.-Memom of the Life and Travels of John Ledyard, from hin 
J o d a  and Correspondence. 8vo. 1828. ~ I C J ~ A S E D .  

Wolpp, J.-Traveb and Adventurer. Z Vol& 8vo. 1860. P w c a r e ~ ~ .  



Accessions to the L i l r a y  and 

PERIODICALS. 
Titled of Books. Donors. 

American Journal. Nos. 107, 108. 8vo. New Haven, 1863. The EDITOBS 
Artizan, The. To  date. The PROPR~FPOB~. 
Athenmum, The. To date. 
Biblioth&que Uuiverselle, La ' To  date. 
Bookseller, The. To  date. 

The P X W P ~ B E .  
The WOPEISTOIU. 
The P ~ o ~ m s m n a .  

Church Missionary Intelligencer. To date. 8vo. 1863. 
C a u a c ~  MLZEIONARY SOCIETY. 

Edinburgh Review, The. To date. BY PUBCEASE. 
~ntel~ecthal Observer, The. To  date. 
Mercantile Marine. Magazine. To date. 
Mittheilungen. No. 10. 4to. Gotha, 1863. 
Publisher's Circular, The. To  date. 
Quarterly Review, The. To  date. 

The PBOPRIENIRS. 
The KDITOB. 

M. J o a m  PER- 
The P B O P R I ~ B B .  
J. MURRAY, Esg. 

Wesleyan Missionary Xotices. To  date. 8vo. 1863. 
W ~ ~ L E Y A N  MIBSIONA~Y SOCIETY. 

TRANSACTIONS O F  SOCIETIES. 
EUROPE. 

Titles of Books. Donors. 
Anthmpological Review. To date. avo. 1863. 

The ARTHBOPO~ICAL QOCIETY. 
Architects, Royal Institute of British. To  date. 410. 1863. The INETITUTIL 
Assnrance Magazine. To  date. 8ro. 1864. The INETITUTE OF A ~ u A B ~ .  
Horological Journal. To date. 8vo. 1863. The H O R O ~ ~ I C A L  INBTITUTE. 
Horticultural Society, Pmceedilrgs of the Royal. No. 8. 8vo. 1863. 

The SOCIETT. 
Geological Journal, The Quarterly. No. 76. 8vo 1863. 

The GWLOQICAL SOCIETY. 
Proceedings of the Royal Institution. No. 38. 8vo. 1863. The I N E T I ~ I O N .  
Royal Society, Proceedings of the. No. 57 and No. 58. 8vo. 1863. 

The QOCIFPY. 

Royal United Service Institution, Journal of the. No. 2:. 8vo. 1863. 
The I ~ s r r r r r r r o ~ .  

Statistical Society, Journal of the. Vol. XXVI., Part 4 ; with Jndex. Vols. XVI. 
to XXV. 8 ~ 0 .  1863. The SOCIETY. 

Society of Edinburgh, Proceedings of the Royal. KO. 59. 8vo. 1963. 
The SOCIETT. 

Roynl Jrish Academy, Transactions of the. Vol. XXIV., Part 1. Antiquities. 
Vol. XXIV., Part 1. kc. 4to. Dublin, 1864. Proceedings, Vol. VIII., 
Parts 1, 2, 3, 4, 5, and 6. 8vo. Dublin, 1863. The ACIDEYY. 

Comptes Rendu hebdomadaires des &nces de 1'Academie des Sciences. Nos. 
I to 22 (wanting Pr'o. 14). 4to. Pa&, 1863. The ACADEMY. 

Geographic de Paris, Bulletin de la SociW de. To date. 8vo. 1868. 
The SOCT~TP. 
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. Tdksof Boob. DOMTS. 
M&mires de la Socidt.6 ddes Sciences Naturelles de Stmsbonrg. T o  date. 4ta. 

Paris and Strasbourg, 1862. The SOCIETY. 
Abhandlungen der KBnigl. Schwedircher Akad. der WirsenschPfien. Vols. 16. 18, 

19. 21-28. 6vo. Hamb. mit Leipzig, 1757-68. 9. M. DRACR, Esq. 
Notixblatt des Vereine fk Enlkunde. 3tte Folgo 2te H e h  Nr. 15-24. 8va. 

Dumst.dt. 1863. The INSTITUTE. 

Sitznngabericht der Kniirlichen Akademie der Wkenech.ften. Vols. XLVI. 
and XLVII. 8vo. Wien, 1863. The ACADEYY. 

.. .. . . .. .. .. .. .. KiioigL bayeriwhe A U e m i e  der Wk~SChAften ru Mlnchen. 
T o  date. 8ro. Miinchen, 1863. The ACADEMY. 

Zeirrehrift der Dentachen MorgenlPndbehen Geaellcchaft. To  date. 8 v a  
Leipzig. 1863. The SOCIETY. - 

Zeitachrift fiir Allgemeine Erdknnde. To date. 8vo. Berlin, 1363. 
DL NINIURH 

Atti del d e  Instituto Lombardo di Scienze, Lettere ed Arti. To date. Fd .  
Milaw, 1863. The I ~ a r n a n .  

Memorie del reale Instituto Lombardo di Seienze, Letkre ed Arti. To date. 
Fol. Milano, 1863. The I ~ s m r r ~ n .  

Boktim e b a e a  de Conoelho Ultramarine. NOE. 104, 105. 4to. Lisbon, 1863. 
ACADISY OF SCIENCE& 

Corp  diplomatin, Portugez contendo os actos e R e l e e s  Politicas e Diplo- 
maticas de Portugal. h d e  o Seculo 16 ; por Luir. A. R. da Silva. Vol. 1. 
4to. Lisboa. 1862. ROYAL ACAD. LISIU~N. 

Hiitoria e Memoriae da Academia Real das Scienciaa de Lisboa, Clasce de 
Sciencias, No- Politicaa et Bellas-Lettras. Nova Serie. Tome 2. Parte 
2. 40. Lisba,  1864. ROYAL ACAD. LISBON. 

Lemlas da India por Garpar C o r n  ; publicadas de ordem da classe de Sciencias. 
Moraeu, Politicas, e Bellas Lettnrs da Academia Real dae Sciencias d~ 
Liiboa. Vo1. 3. 4to. Liaboa, 186443. ROYAL ACAD. LIBLION. 

Archaelogiai kklemCyeL. Kijtet 2 and 3. avo. 1861. 
HUN~ARIAN AcAD. SCIENC%%. 

Kazai 6 Kiilfoldi Iakol6zPs az Prptid-Korszak, alatt, irta v w  Jozseff. 8 v a  
Peste, 1862. HUN~ARIAN ACAD. SCIENCES. 

Magyar Akademiai Erteeiti. A Philor hiai Torvbny-Es Tortenett~doman~e oszr 
talyok Kozliinye, MBsodik Kiitet, Karmadik Kiitet, &c. 8vo. Pelte, 1863. 

HUN~ARIAN ACAD. ~ E N C ~  

A. Magyar Birodalour, Temeszeti-Viszonyainalr Leinba. 1 Kiitet, 1, 2 and 3 
FLeL 8vo. Peste, 1863. HUNGARIAN ACAD. SCIENCES. 

Tiirtdnelmi TBr, kidgo a Magyar Sud Akademia, 9, 10. 1 l and 12. avo. 
a t e ,  1861-3. HUNGARIAN ACAD. ~ I E N C E G .  

Honumenta Hungrim Historia Xagyar TortCsluei Emlekek, &c. 8ro. Peste, 
186s. HUN~ARIAN ACAD. SCIENCES. 

Statistikai Kkleindn ek, Negyedik Kiitet, 1 and 2 Fiizet. Harmadik, Kiitet. 
1 Fiizet. ~ a r m a A k .  KGret 3 FUxet. Masodik Kiitet. 2 Fbet. 8vo. Peste, 
1862-63. HUN~ARIAN ACAD. SCXENCE~ 

T6r6k Mseyar-kori TGrt6nelicmlfiek.kiadja a Magyar Tudomanyoe Akademia, 
Tortenelmi Bizottmanya Elsij Ostztkly OkmauyFar. 1 and 2. 85-0. Pmte, 
1863. H U N ~ M X A N  ACAD. SCIENCES. 

Bulletin de I'Academie Impe'riale den Sciences de St. Petersbourg. To date. 4to. 
St. Petersbourg, 1862. The SOCIETY. 

vot. xxxrv. 9 



xcviii Acewionr to t h  Library anti 

nth ~j ~ o & .  ~ o n a .  
C o m p b r e n d ~  do la Saoi6te Imp6rial OBographiqne de Rnmie pour I'an 108s. 

8vo. St. Petenboarg, 1863. The Soamr. 

ASIA. 

TM.llctions of the Bombay Geographical Society. Vol.' 16. 8vo. Bombay. 
1863. The Socxmr. 

AMERICA. 

C8nuli.n Inatitate. Tho OM.dmn Jearnal, No. 47. 8vo. Toronto, 1863. 
The CANADUU Innmrrr. 

Montreal. T h o  Camdim Nnturalirt sad Geologirt, with the P m e d i n g  of tho 
M i y  of N a t n d  Hirtoy. Nor. 4,s. avo. Montreal, 1863. 

The Socrerr. 

Gaopphical and Statistical Society of New York, Proceedings of the American. 
No. 4. avo. New York, 1862-3. The Socmx. 

Fnxtklin Inrtitate, Journal of the. To dale. avo. Philadelphia, 1863. 
The l ~ e ~ n o l g  

Boletin de la Sociedad Mexicana, de Geognfis y Estadistica. To date. 410. 
Mexico, 1863. The SOCXIPTT. 

MAPS, CHbRTS, &c. 
GENERAL ATLASES. 

M 9 ,  ma*, 40. h n .  
The Imperial Library At lu"  in complete form. By Geo. Phi l ip  and Sour. 

1864. The Auraom. 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. Part 18, containing the Consulting Index. By 

Geo. Philips and Son. 1864. The Amsonr. 
Middle-Class Atlu of General Geography, in a series of 29 Map* By W. 

M'Leod, ~.n.o.a. EDWAIUJ WELL- &q. 

Minor Atlas, containing 69 M a p .  By Hermann Moll. 1736. 8. M. DM- Bq. 
At lu  mr Indurtrie- nod Handele-geopphie. 

Karte No. 9. Preussen, Deutschland, &c. Scale, 1 : 1,000,000. .. .. .. .. 10. Oesterreich. Scale, 1 : 3,800,000. .. .. . . .. 11. Frankreich and die Schweiz. Scale, 1 : 3,900,000. By Dr. 
V. F. Klan and Dr. IL h g e .  Leiprig, 1884. With description. 

The Aml¶OIU 

Atlar, part of. On P I  rheetl: rhewing the principal ibrtified town8 in En- 
about the ).ear 1565. P r m c l ? ~ ~ ~ .  

THE WORLD. 
Eutern  and Western Hemirpherer, outline Map. School rerier 12 copier 

Radiar 6 inches. 
The k s r r  mn P a o m m a  C ~ ~ ~ ~ T I A N  K w o w m n  

World. Memator's Projection. 8 sheets. Printed in colonm. By H. Bergham 
and F. v. Ektilpnagel. Go th ,  1869. M e ,  1 inch - 6f degrees (equat). 

Pmcnrspp. 



EUROPE. 
Jfw, - da h u n Y .  

h n m -  
Topographisk Kurt w u  KoqarigsL Dmm& m d  Hertngdiirnmet 

Bleevig Udarhejdet udgivet af Generalstaben, On 81 she&. 
Scale 1 :80,000, or 1 Inch= 1'26 miles. The following sheets sn 
plied, v i r  Index sheet yith Title, Nor 1, 2, S, 4, 5, 6, 7, 8, 4, 11, lx 
18, 16, 17, 20, and 91. 

Genedstabenr Topographi&e.Kaart over Denmark. 1862. 

Kurt  sand SUlrrelse over Slesviga Fastland 06 ah. Efter Krigsminbterenr 
Befaling recognosceret i Aarene 1851 tll 1851. A Map of Blesvig, 
on 6 sheets, complete. Scale 1 : 120.000. or 1 inch = 11) mile. 

The D u r n  GOVKBNXENT. 

Holstein and haenberg. 8 Blatter, nebst Titel und E r k h n g e n .  
Kopenhagen im Oener+stabe, 1861. Complete on 8 sheets. W e  
1 : 110,000, or 1 inch = 1-9 mile. 

Q&eDhrvns Omegn. 1. VI. Blade. b b h  1858, rettet ti1 18U. Con- 
p e w  on 6 sheets. Scale 1 : W,000, or 1 mile = 3' 168 inches. 

Qrdoyicd Mapa. 
En part af Arnborg h d e  mgne, Hammerum og N8rvnyl ,Jhmder. 

Ilingk$biig og$ejle Amtar Genedstaben, 1847. 8cJI 1 : 20,000, 
or 1 mile = 9'168 inches. 

Skuild Sogn. Hammerum Herred Riigkjfibing Amt Gentralstaban, 1847. 
On 2 sheets. Scale 1 : 20,000, or 1 lpile - 9'168 inches. 

Felding Sop. Hammemm Herred. RinkjQbing Amt Generalstaben, 
1847. Scale 1 : 20,000, or 1 mile = 9'168 inches. 

Nbrre Viam @. B@lling Herred. Ringkjfibing Amt G e ~ t a b e n ,  
1817. Scale 1 : 20,UOo, or 1 mile = 9'168 inches. 

Assing S o p .  ~ m m e r u m  Herred. Ringkj~bing Amt Generala~ben, 
1847. Scale 1 : 20,000. or 1 mile = 8.168 inches. 

Boms Sogn. Blling Herred. Ringkjfibing Amt Gonneralrtaben. 1847. 
Scale 1 : 20,000, or 1 mile = 9'168 inches. On 2 sheets. 

Hov~n  Sognn Norland. Norre Eered. Rin4kjpbing Amt Generalstaben, 
1848. %ale 1 : 20.000, or 1 mile = 9'168 mches. 

En part af S n d e r  omme Sogn Norrang H d ,  Vejle dmt G-tab, 
1843. Scale 1 : 20,000, or 1 mile = 9'168 inchen. 

Koldings Omegn ; ti1 Hjarup Sogn og den Slesvigske Groendse, kc, Gene- 
ralstaben. 1831. 8cale 1 : 40,000, or 1 mile= I'M4 inches. 

RGje Moen (Magleby 04 Borre Sognej Genenlrtr,bcn, 1854. Scale 1 : 20,000, 
or 1 mile = 9 . 1 ~ 8  mches. 2 s h e .  

Geamlkanrt over Siinderjydland, Hertngdiimmet Slesvig og delr af rib 
Amt. W e  1 : 240,000, or 1 inch = 9'8 miles. aenerplsfaben, 1860. 

The DAXIU G O Y ~ I W T .  
Kort over Alr (Island of Aleen). By J. H. Manu. 1851. Scale 

1 ipch = 10 m i l a  9 eopiea. -tized a! the Topographical 
Dep6~ War Mke. 1864. 8i FA LUOA~D, r.ca 

Special Kartevon Jiitland. By A. Pete-. g a l e  1 inch = 6.8 miles. 
The AOTBOB. 

Norrejyknd Pl. 8th. Cap+ J. H. Mms 1847. Scale 1 inch = 24 miles. 
Sir E. LUQABD, K.c .n  

9 9  



Acc&cdionr to tha Library and , 

Hw, -, 40. Donma. 
h r t  over Slesvi Faetland og Als  W e  1 inch = 1.9 mile. Govern- 

ment Map. % 3 sheeta CAPT. C. I ~ I N O E B .  
North and South Slesvig. Scale 1 inch = 3'3 milea. A. PETEBMANN, Esq. 
Plan of Diippel with its fortifications. Scale 1 mile = 2 inches. 

E. STANWRD. Ekq. 

FRANCE- 
Plan of the Military Operations near Bayonne, 1813-14. By LieutGol. 

Macniven. On rollers Sir R I. Muacarso~, LC.& 

GEBXANY- 
Knrte von dem Grosshenogthnme Hessen. Sections Herbsteen-Fnlda and 

Erbach (Geological). 2 sheets. Scale 1 inch = 0.7 mile. 
DARXSTADT OROORAPEICAL SXXETP. 

&rte des Wener-Stroms, in 21 Sectionen, &c. By J. J. Vorloender. 
Berlin, 1863. Scale 1 inch = 0.3 mile. The PRUSIAN GOVERNMENT. 

GREAT BBITAM- 
Die Britischen Inseln und das Umliegeude Meer. Scale 1 inch r lo. 

A. PETE~ANN,  Esg. 
Railway Map of London and its Euvironr. By E. Stanford. 1863. 

The ALITROR. 
Map of London, showin the Metro litan Railways and Misallaoeous 

Improvements. By i. Stanford, I&. The AUTEOB. 
ORDNANCE MA-1-inch scale-- 

England and Waled. 
Shcetn 92, N.E.; 98, 8.w.; 102, 8.E.; 103, N.W. and N.E ; 104, 8 s . ;  and 

105, an. 

Scotland- 
Sheets6,7,8,9,  10, 11, 13, 14, 1 ~ , 1 6 , 1 7 , 1 8 ,  21,22,23,24,25,26,30,31, 

33, 34, 40, 48, 49, 98, 104, and 105. 

Ireland. 
Sheets 4,0,  12, 14, 17, 43, 54, 55, 77, 78, 81, 87, 88, 98, 104, 112, l i 2 ,  

and 182. 
ORDNANCE Maps--6-inch scale- 

England and Wales- 
sheets. 18, 23. 24. 25, 30, 31, 32, 53, 34, 36, 37, 38, 39, 43, 46, and 47 (Co. 

Westmoreland,. 
.. .. .. 8 (Co. Durham). 

Bfotland- 
Sheets 13, 16, 22, 30, and 31 (CO. Berwick). .. .. .. 26, 35, 37, 54, 55, 57, 59, 63, 64, F6, and 68-69 (Co. Dumfries). .. .. .. 22, 29, 30, 33, 34, 35, 36, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 

49, 50, 51, 52, 53, 55 (Co. Lanark). .. .. .. 1, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16. 17, 18, and 19 (Co. 
Renfrew). .. .. .. 2, 3, 4, 5, 6, 7, 8, 9, 10, 13.14, 15, 16, 17, 19,20, 21, 22, 23.25, 27, 
28, 31, 32: 33, 38, 39, 40, 42, 43, 47-48 (Co. Roxburgh). 

Ordnance Maps Indexes. 
Linlithgowshire. I sheet. 
Selkirkshire. 1 sheet, 

The DIRECTOR of the ORDNANCE SOBVET. 



Map- of the RoyaI OeographictrJ Society. 

HmraND- 
Ne(herlmd6. Topographical Atlas. Scale 1 inch = 0-7 mile. Sheetn, Noh 

4, 5, 9, 14,49, 53, 54, 65, 56, and 57. T. SWART, Hon. Corr. 

Carte dw Postes, dea TBlegtaphes, et dw Chemine de Per de la ConfBdkm- 
tion Suisse. Department des Poatea Sa le  1 inch = 4.7 miles. 

Prof. J. M. Z ~ E a r s n  

ASIA. 
CRINr- 

Dingram Map of China, on rollers, eonstrocted by E. Stanford. P.B.O.B. 
Capt. Bm~luao Oe~oaw, U.N.  

Plan of the district around Shanghai, under the rotection of the Allied 
Forces. 18625. W e  l inch= 1 miles. 6'~ OFFICE, Pall Mall. 

hu- 
The Great Trigonometricll Snwey of India.' 19 l e e & ,  viz. Nor. 4, 14. 

15, 46,48,56,87, 104, 11.9, 115, 116, 111, and Index sheet. Scale 
1 inch = 4 miles. 

A h  Resulta of a Scientific Mission to Indla and High Asii, by Hermann, 
Adolphe. and Robert de Schlagintweit. Part 111. 

. . . . . . Buddhism in Tibet. Emil Schlagintweit. 20 plates. 
SECUETARY OF STATE FOB INDIA I N  C~UNCXL. .. .. .. binde Railway, showing the general plan of the l i e .  By John 

Branton, Eeq., CE. to the Gmpauy . I coples. 1 inch = 4 miles. 
THE AUTHOB. 

Omtline Chart of Bomhy Harbour, to accompany a Report on the better 
of the Port. By a p t .  W. C. Barker, I.N. ,1869. With 

k%i?fDirectionr. Scale I inch = 2 naut. miles. 
Capt. J. JENXINS, I . N .  

JAVA- 
Nieuwe tevene Et. pe-grrrt ran J a m  en Madoera ingevolge Oouverne- 

ments bealuit a{ 7 Augustus, 1860. No. 15. Scale 1 inch = 11 miles. 
By W. F. Versteeg. TOPOOBAP~CAL m u ,  PAVIA. 

PEBsra- 
Bketch-Map of the Gulf of Persia, to accompany a Paper by Colonel 

Pelly. COLONEL PELLY. 
Route-Map from Herat to Meshed. V. Buck F. Gumw,  w. 
Oatline-Map of the Road from B d r e  to Shiraws and Persepolir. Beale 

I inch = 10 milea. 

AF'RIC A. 
QEH-L- 

Neuste garte von Afrim in 9 Brattern. By E. G. h-srern. 1869. 
&ale 1 inah = 8'. The A m o n .  

Ancient Map: Ooeanus Indicnr Meridional Extrahido do InsiLarium Uos- 
tratum Henrici Martelli Germani. MS. do XV. Seculo, exisbte no 
Moseo Rrittanico. 

His Excellency C ~ N D E  DE L~VBIDIO, P~ftngaese M i r .  

EABTEBN-- 
Eight MS. Map, from Zanzibar to the Snrcer of the Nile. By Ca t l i ~  

8p*e  and Grant. m e  1 in* = 10 d m .  C-. J. H. L 



tii d&m*btrb to t b  Libt.&ty and 

Mps, chart#, kc. Ahwl. 
&nras of tbe Nile. ' Tracing of an Ancia t  Map b Jemme Verh.lrba 

Ori$iual parirrd r t  Rome. &. R 1. l m l ,  K.- 

w-- 
The Cameroons Mmntains, &orring the track of Capt. R. hrtaa fr& 

Victoria Missiowho~re to the summit of Camemon Mountain. S a l e  
I inch = If mile. EDWARD W- M. 

AMERICA. 
BarrreH- 

Newfoundland, rhoring the Electoral District from M a l  SluP- 
By J. Arrowsmith. 1857. Soale 1 in& = 17 miles (geo 

'$he A m o n .  
UXITSD &A- 

t I Ma of tbe Nw& Territory, exhibiting n gortim of n h. 
~ u b l i s h ~  by w. H O ~ L  h c 1 8  &de 1 %. It* 

mila (stat.). 
0Blci.l Map of the Wanhoe Mining Region, California, north-east of 

Fnncirea By B. M. Scab 1 kh = 10 ldiles (gee.) 
Joan POWBE, Eaq. 

aom- 
Stanlbrd's Libdl7  Map of h t h  Ameda. Ctw~eM~cted by A. K. Jbbnrt4n. 

P.aa.n, dcc. W1e 1 inch = es.ra mila  (stat.). 
EDWARD STANFOBD, Esq. 

Dfapm de la Repdblia de Bolivia, maaddo Publimr r el Gobierno de la  
Nacion, kc. Por el Teniente Coronel Jnan 0nKza. Ano de 1859. 
h a l e  1 inch = 41'6 mila  (geo.). C. R. haxarn, Jhq. 

Mapa Topograficb de la Altlplanicie Central de B o l i h  By Hngo Red. 
1860-1. &ale I inch = 91'2 miles (geo.). MB. h w r  

AUSTRALIA. 
Two ah- of Stieler'n Hand-Atlas. vir:-Sheet 5011, western A W m  

aud New Z e a l a u d - 4 e  1 : 5,000,000; Sheet W, Atutralu G m e d  
- s a l e  l : 10,00U,000. By A. Petcrmann. 1864. The Ao~a011. 

Chan showing Xr. M'Kinlay's Track rmsr the Continent of Autdii.. 
1863. 

Map of btnart'e discoveries in the Continat of Aastmlia, 1858 to 1861. 
By E. Weller. Scale 1 inch = 4 1  miles (Eng.). 

B s w u o  W m  E.q. 
NEW ZEALAND. 

&lo 'sch-Topogra hiscber Atlas von New Seehad, bearbeitet Dr. F. ron 
8e!jltetter tin$ a. A. Petermamama. Ootba. Jurrtoq P m t k .  1865. 

Da. F. VJM H o c a ~ a  
Map of the Pmtince of Canterbury, showing the Pasturage, RUM, dcc. 

From the Explontiow of Dr. Hur t  and Dr. Hector. By J. 9. 
Browning, Survey OfBce. Scale 1 inch = 10 miles stat. , 6b 1- w. 

The Provincer of Nelmn and Marlborongh. &. Fwm S m n f d s  A t l a  
S a l e  1 inch = 8 miles (hg.). W e  1 inch = B milen (geo.). 

E D W A ~ D  S~ANIOPD, Eop. 
Map of the Gold-fleldr of tbe Province of Orago, from Official Surveys, &c 

HT J. T. Thomeon, Chief Surveyor, 1884. W e  1 inch = 45 mila  
(bng.). 2 copies. The Amaon. 

M.p of the Seat of War in A u c b d ,  ppblirbed by the W~ton of tflr 
* Ikily Southern (%a,' N. 2. Sale 1 hah o % o i l r .  

MF C. Gmmr 



MapRoom of the Boyal ,Gaogtaphiccrl Society. ciii 

Mps, - &. Anlor:. 
Sketch of the G m d  at Rangiriri, the scene of action, Nou. 2 4  1864. 

Scale 1 inch = 440 feet. 2 copies. Lithogm bed at  the Topogra- 
phical Department, War OBce. &a E. ~ n o r a q  x.c& 

Map of the '~ei~hbourbood of the Waikato River. Compiled at  the 
. Topographical Department, War Odloc. On S .Leaia Scale 1 inch = 

2 miles (Eug.). 2 copier. 8En H. J u m ,  P.BA 

ANTARCTIC. 
Slid-Polar-&rte. Von A. Petermann. &ale 1 : 4Q,000,000. Jartar 

Perthes. Gotha, 1863. The Aaaon 

CHARTS. 
A D ~ U A L T Y -  

&dimr 1. 
No. 25. England, South Cast. M m m  to the St- 

262 a b a. Guernsey, Hem,  and S u k  (3 heeta). 
61 8. Loch Boisdale. 

2397 a b a Scotlmd, North and Eant Chub (3 sheeta). 
2814 b. Lo& Etive and Cremn. 
2906. East Loch Tarbert 
2909. Loch Awe (2 Qeetq E.st and Weat). 

gddion 2. 
No. 22% Sweden. Shoat 5. Gotthnd. 

Beation 8. 
No. 2260. Port8 on the &mth Goad of Norway. 

Becrior 4. 
No. 151. Toulon&bocu. 

8saf iom 5. 
No. 11 7. Straits of Medm. 

194. Malta and Gozo Idanda 
248. Harboar of Tripoli. 
887. port bfaltezana (8tsmpdii I$.nds, bfeditermuean). 
615. Port Ali Agha. 

2688. Markhab to to en N.ltur. (m). 
2856 a b. Grecian Archipelago (9 rhreb). 

- -  rllsdbn6. 
No. 281. Flmr de Lir Harbour (Newfoundiand). 

!298. Sf  John's Harbour (Newfopndland). 
994. Straits of Mackinao (Lake Huron). 
ZHO. Baccaro Port to Ram Point (Nova Sooth). 
958. B y  of Fundy (Sheet 2). 
375. Hamilton Inlet (Labrador). 
407. P o w  in M e  Huron (Upper Csnnda). 
489. Wali~u H a r h r  (Newfoudbd).  

Bsction 8. 
No. 393. R i m  Goazammlaa (Mexico). 

608. Admiralty B.y (Umdimm, W a t  Ida). 
Bs4cion 9. 

No. 664. Espirito &to Bay and Port Victoria (Bd). 
649. Port of C.munu (Brazil). 



c i ~  Accessions to the Library and i & a P - ~ k .  

Maps, w, &&e. Donors. 
Sedion 10. 

No. 516. Mangrove BIuff to Cape Comenta (Mexico, West Coast). 
,%tion 11. 

No. 8. Chart of Red Bek On 4 sheets. 
639. Mossel Bay (Africa, Sonth Coast). 
688. Tamatave (Madagascar). 

Bedion 12.. 
No. 61 4. Port Blair (Soufh Andaman Islands). 

s s d h  13. 
No. 270. Simidsn Bay (Japan). 

357. Harbours in KE Channel (Japan). 
359. Harlnnrs on the West Coast of Kin Sin (Japan). 
961. Tambelan Islands (China Sea). 
527. Iki Island (Korea Strait). 
532. &nonosaLi Strait (Japan). 

1000. Pulo Condore Gronp (China Sea). 
2562. Canton River. 

Sectim, 14. 
No. ,948. Australia, East Cast. 

518. Shark's Bay (Anstralia, Weut hast). 
1081. George's Bay (Tasmania). 
1937. Port Albany (Australia). 

&?.dim 16. 
No. 184. New Hehridee Idanda (South-west Pacific). 

209. Solomon Lalands. 
350. Lord Howe Island and Ball's EyrPmid (South-west Pacific). 
480. Port de France (New Caledonia). 
626. Teavarna Port (Raiatea Island, South-w& Pacific). 

The H Y D ~ W E E B  TO THE ADMIBALTT. 

MISCELLANEOUS. 
Two 'Ancient Ma s on vellum, lithographed fkom an Atlas to Ptolemy's 

Geography of27  Yaps on vellnm. Arnold Buckinek. Rome, 1478. 
No. 1 shows Eumpe, Asia, and North rt of Aftica 
No. 2 shows Africa to 16' South l a t i t ug  

The Atlas is in the p o w i o n  of H. Gnme Esq. t;: GWNEY, m., p.a.o.s. 
Five coloured Viers  of Free Town, Sierra Leone. By Ackerman and Co. 

London. PWCHA~ED. 
Photo raphe :-North' Atlantic Telegraph Expedition, 1860. Vale' of Brat- 

t i t 4  I@iko Fiord, Sooth Greedand. (Parties starting to explore 
inland ice.) 

.. .. .. .. .. .. .. Antarctic Expedition. H.M. ships Ere& anit Tmw in a 
e in the pack. 20th Jannary, 1842. From a painting by Captain 
B. Beechey, B.N. kr 

Staff-fimmander J. E DAVIS, aN. 
Two Models :-The Linen of Torres Vedrae, and Gibraltar. By B. T. Wilde 

and Sow. 



Dr P. c sucumum, us, T.a.O& at Natal- 
Bmm Sextant (lt-In&). with Blher Arc, by Tnmghbn ud 6bnu. 

Horizon, by Troughton md t3lmmr 
ountaln). with Improved Imn Q.tem, by Newman. 

Tba kta h E I. hm, us, rxas., at A b e o L o L  
~ o e ~ e t  Cbmmmeter, by Burand lad Lond 
Bumre& (Mountain), by Tmughton snd Mmmr 

Dr. D. Lrvnosmaa, m. r.a.~a. Z.mW lhtam AM-- 
B y W a  H &id App.ntue, No. 1, wlth Sllw Cam, by CanclL 
~ r ~ m s t e n , O * , * l % h ~ n a s w  

I n - w  ~1~ih.1 ~ o d n .  a ~ t h  SLlng caw. 
~ t k ~ ~ t h ~ o m p s q s l l v a r ~ a l t h h ( h s r ~ a s e .  : 

Ooaa J. F'mnmarn, ~MJL, Bbartdm-- 
Oompsr, PrtrmsUc Aslmutb l'mngbtoo md Sbnmr 
'%mmneter, Poehef No. sdo% Bunod ud L* 
H D h n .  IWtlcW+ loidlng-mf, by Troughton .nd YImma 
Hypm&bd Appralna, mmpleta, by CsselL 

m r  Tbcennometaq by OuelL 

etset (Napler's), by Cy. 

htdbr, &&Lory, by c w .  
h B c l l e r q  Panllel. 12-La. Ivory b Chy. 
Gextmt, 6-l& PLtW Am d=d J m W ,  hc by Cy. 

&tmt. 4 In. ndlo4 by 
Artled.1 Horlron, CLmuluZTy CuJ. 
Admoth Compe, by JCUoL 

Saxtank PI& ndtn* by T. Jmas 
Anemld, whlb me* by Spencer, Bm- d h. 
&tulcLL Horn, npIIIbl0~el, by Elllot. 
Bolllm-water AMUUII~W and three Tbsmmmeten h bran tubes. 

'1'6 61 h&et ~ ~ e .  
Robctor, bray !&In. ndlua 

(The above h Lbtk  C ~ L )  
xeambg Tape 60 feet 
Thermometer. od. metal, In M o m  Clsa 
Pmtmws, hohorn. drrmLr. 



PRESENTATION 

OF Ttu 

ROYAL AWARDS. 

TEE Founder's Gold Medal to Baron C. vos DER DECXEN, for hi. 
two surveys of t.he lofty mountain of Kilimandjam, whioh he ascer- 
tained to be oapped with snow, and to have an altitude of 20,065 
feet The Patron's or Victoria Gold Medal to Captain JAMB A. 
GRANT, for his journey from Zanzibar wn*e Eestern Equatorial 
Afrioa to ~ ~ ~ ~ t ,  in company with Captain Speke, and for h b  con- 
taibutions to the work of that Explorer. 

The PRESIDENT having called up the Baron C. von der Decken, 
thus addressed hi111 :- 

" T h i  Medal ia decreed to you for the two remarkable journeys 
which you have performed fmm the East coast of Africa to the great 
Mountain of Kilimandjaro, in each of which, with the assistance of 
Mr. Richard Thornton in the first and of Dr. Ktimten in the second, 
you made m y  astronomical observationa, and constructed a con- 
toured map of the region. You a h  determined numerous alti- 
tudes by barometrical memnrement, and estimated the highest of 
the peaks of the mountains to be 20,065 English feet above the sea, 
and roved it to be covered with snow. 

6 4  f n  thew expeditions you furthar collected rock specimen. 
which have demonstrated that, in a remote period, thie snow-capped 
mountain was an active volcano. 

The accuracy of the observations made in your last 'onmey wes 
proved by a comparison of the chronometers you too L with you, 
which, having been compared on yonr return to Zanzibar, were, 
found to have varied only 7" in 120 dayye. 

I further applaud your unabated zeal and energy in yonr pre- 
sent desire to explore the interior of Eastern Africa, inasmuch as 

ou have just fitted out at  great expense a new expedition, and 
a e  constructed a river iron-steamer wherewith you ho e to 
ascend one of the rivers lowing from Mount Kenia, and & a c e  
to explore unknown regions, and if ~oasible to follow d o n  one of 
the main eastern affluenta of the Nile. And, as you have named 
yonr new vessel the Gue+h, I trust that this name, cherished 
by Englishmen who lived XI the days when Hanover and England 



~nktltntRd, ad it w e ,  6ne Mutttry, mey be b hsppy omen of thd 
Itnccesr, which we all hope may c M a  your noble enterprise." 

BMon V ~ N  DEB Dmm replied :- 
This is but the second time that I have had the honour of being 

present at a Meeting of the Royal Geographical Society. The first 
time, besides being kindly welcomed, l was elected an Honorary 
Member of the hciety, and now a still greats? honour is awarded 
me. It is quits impossible for mo, as a stranger unfamiliar with the 
English language, adequately to express my thanks for the distino- 
tion. I t  ie true, I alwayo entertained a hope that, after returning 
rom my travels, t might perhapa have the good fortune to receive 
a Medal, a gift which eve Explorer ought to look forward to aa 

'g the hi hest tsetitnonial of is work having been well and success- 
full &. Whether the joufney for which I am now prepariug 
ni lrbe a mccetul. God ~ n l y  knows l But l have the firmest deter- 
mination; and, if any accident should arise to meelf during the 
expedition, I have made such disposition that my party (consi~ling 
of several able and scientific men) will be able to carry out my 
plans. 

Ha py and p r o d  aa I am to-day, thew is still some sadnege 
rnirglec! with it. I m h  here my poor friend the late Richard 
Tho~nton, your countryman and my companion during my first ex- 
cursion to Kilima-ndjaro. We did not at that time reach so great 
an elevation as I did in the secohd journey, in which, with the 
aid of Dr. Karsten, I corrected the mistakes of the first. Thornton 
was neverthelea the 6rst European besidee myself who pene- 
trated farther than the low hills enrounding the great mountain, 
and settled by hia testimony the question of snowy n~ountaine 
in Equatorial A£rica. He was a ood companion, and extremely 1 useful during the expedition, by la ing observations, working very 
laboriously with the theodolite, and as a geologist in collecting and 
deeoribing the rooke. If I ever m e  back to Enrope and publish 
.a aaxnmt of my hnls, I not omit to give due credit to my 
lamented oompanion. 

la ootlolueion I be1 i t  my duty to expreee pnblialy my best 
thanbs to you, Sir Roderiok, our distinguished President, who, frum 
the first time I made your aoquaintance, were ao kind ee to gire me 
in every way mmiatanae and good oounsel regarding my new ex- 
pedition, and who h v e  need your influence to obtein for me 
the mpport of Her Majesty's oruiaets as well an of the anthoritiee 
on fbs A f r i a  coerk." 

In presenting the Patron's Medal t~ Captain Grant, Sir Roderick 
thns ed-d that Otficer :- 

"Eleven months have elapmd since we received your leader, 
Captain S ke, and yonreelf withii them walk with the cordial 

e r  rcLnowl gment of the great eervioee you hrd performed in opening 
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out &tern Equatorial Africa, and in  showing how the White, 
Nile flowed from the very lake previously discovered by your 
distinguished companion. Captain S p k e  having, on his amval 
at  Gondokom, received the Medal most justly granted to him for 
the great disoovery of Lake Victoria Nyanza, we, in conferring thia 
Ndal upon you, wish it to be understood that we once more 
emphatically mark our deep sense of the value of the first great 
exploration of those lands around it, made by Captain Speke and 
yourself. 

" When you returned here our Anniversary had passed over, and 
both our Medals had been adjudicated, or you mould, doubtless, 
before now, have received the highest honour which we have it  
in our power to bestow. It was, however, a source of true gratifi- 
cation to us to see that the King of Italy was, in the mean time, 
foremost in recognising your merit, as well as that of your skilful 
leader, and sffixed to each of his Medals the appropriate motto of 
' Honor a Nilo ! ' 

On my own part I can truly say that, on the many occasions in  
which it haa been my lot to present Medals to Explorers of distant 
regions, I never had greater satisfaction than on the present o m -  
sion. For now that I hand to you this Medal, bearing the effigy of 
Queen Victoria, 1 feel that we Geo phers are not mere1 recom- 
pensing the noble and disinteresteycompanion of Speke, gut, as s 
soldier of the olden time myself, I have a special pride in recognimng 
in you the gallant young Officer, who, in the Indian mutiuy, 
and despite a severe wound, was the meam of saving from serious 
disaster the rear-guard of the illustrious Havelock, as he advanced 
to the relief of Lucknow. 

'' Acoept, then, this, our gracious Patron's Medal, and consider it 
as our Victoria Cross." 

Captain GRANT then replied : - 
"Sir Roderick Murchison and Gentlemen,-It was during a 

recent sojourn on the Continent that 1 received the communication 
from the Council of the Royal Geographical Sooie announcing g. that they had unanimously awarded me one of their old Medals of 
the year. I assure you the receipt of this communication gave me 
intense pleasure ; but it was a surprise to me, for I little thought 1 
had done anything to merit so high and distinguished an honour. 
And to reoeive the Medal from your hands, Sir, from whom I have 
alwaya experienced so much kindness, enhancea the value of a gift 
which I shall cherish to my dying day. I feel so much embafiassed 
by the distinction you have conferred upon me, that I am quite un- 
prepared to express myself ih the language I should wish. I hope, 
therefore, yon will excuse the few words in which I thank yon for 
the honour you have done me." 
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PRESIDENT. 

OmTLExEN, 

In commencing t h i ~  Address, which, for the reasons I 
assigned at  the preceding Anniversary, I fully believed would be 
the lsat I ehonld have the honour of delivering to you, I feel that., 
in addition to what has appeared in the Report of the Council, I 
ought to explain how i t  has happened that again a list has been 
prepared in which my name is propoeed as your President elect for 
the ensuing year. 

Let me m r e  yon, Gentlemen, that my retirement had been 
oompletely arranged. With the advice of some of our leading 
members, I'hed, in fact, secured the services of a distinguished 
geographer and scholar, to be recommended sa my encceseor, when 
nnforoseen circumstances occurred which crated disquietude in the 
minds of many well-wishers of the Society, if coupled with my retire- 
ment from office. Our excellent senior Secretary, Mr. Spttiswocde, 
having found i t  absolutely necessary, from the pressure of his other 
avocatiom?, to retire, and our new AssistantrSecretary, Mr. Qreen- 
field, having recently met with a premature death, the Council laid 
before me their unanimous request, that in this difficulty, and with 
a new staff to be appointed, I would consent to continue in ofice. 
AB nothing could induce me to leave the good geographical ship, 
to which I am so heartily attached, in a moment of distress, so, in 
the belief that I may be. able to steer her for a time, I have con- 
sented to remain at' the helm for one gear, if such should prove 
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to be the wish of the Society. You therefore, Gentlemen, if yon 
choose me once more, must take upon yourselves the responsi- 
bility of re-electing your weather-beaten chief, who on his part 
can only aaeure you that, if you do sothe will put forth in your 
muse whatever energy is left in him. 

In fhe mean time I may say that the losses in our staff have been 
well made ap  ; for whilst our accomplished Secretary, Mr. Clementa 
Markham, remains, Mr. Laurence Oliphant, the well-known tre- 
veller in many countries, takes the place of Mr. Spottiswoode; and 
the poat of Assistant-Seoretary is already oocupid by a h  traveller 
and good geographer, Mr. H. W. Bates, the author of that popubr 
and instructive work, 'The Naturalist on the River Amazons.' 
The man who, in pursuit of the beauties and t r u t h  of natural 
history, has spent eleven years of his life in regions known to few 
Europeans, and who hee h o e  published so striking an account of 
them, will, I anticipate, be found to pomesn all the qualitiee of a 
good Assistant-Secretary and Editor of our publications. 

Since our last Annivensay we have made an addition to our 
member8 of eighteen distingubbed geagraphera of foreign lands, ae 
mentioned in the Report of our Counoil; end in thia act we have 
not only honoured ourselves, but heve grestly o w e n t e d  our means 
of obtaining tbe beet and freshest knowledge of the advances of our 
soience in Fmoe, Germany, Switzerland, Bussia, South America, 
the United Stetee, Portugal, and Denmtuk.* 

In former y a m  I have had, as I now have, the eetidhtion to 
announce that the numbers of our ordinmy Fellowe have inorwed, 
and are increasing, and that our lowee by death have been small 
in aolnparisoe with the great -ion of new Fellowe. I n  fact, 
the eloctiw made in two of our ordiwwy days of meeting would 
replace tbe whole number we lose by death during tbe gear. If thb 
prosperous, flowing tide should continue, we nuy really reach that 
stege of augmentation for which no p l ea  of meeting would suffice, 
and then we may be obliged to limit our numbem, opd fill up 
the annual v m c i e e  only. L 

OBITUARY. 

I naturally commence the record of the lessee we have mstained 
in the death of our ~ssodiatee with a notice, however brief, of that 
good and well-beloved man, my immediate predeceeeor, tbe late Lord 

. -- - 

See Council Report, ApOepdix E, p ur. 
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ASEBUR~X.  Born in the laat year of the last oentmy, William 
Bmgham Bering succeeded to his father, the first peer, the great 
merchant prince Alexander Baring, whose name is h n d  up in 
geographioal annals, sa having been the chief British Cornmihoner, 
4 s t e d  by Colonel Madge, LE., and my friend W. Q. Feather- 
etonhaugh, in settling the boundary between the United Statea md 
British America. Beaeiving part of his education in Geneva, he 
gained good claaaical honoure at  Oxford, where he wss a member of 
Oriel Colloge, and where u d e r  Whately, the late Archbishop of 
Dublin, and Davison of Oriel, he acquired that h t a  for general 
knowledge whkh he ever mtained. During the administration of 
Sir Robert Peel, and when a member of the House of Commonq 
he oocupied the offioiel posts of Secretary of the Board of Co~trd,  
of Paymestar of the Foroes, and of Treerru~wr of the h'avy. 

Bs won as he beoame peeeased of the title and the great lauded 
&stdo of his father, Lord dehburtoo wne enabled to exerciee 
liberally his Iwe of itme benefioence ; and on numberless d m  
he quietly and unostentatiously, but d o s l y ,  oooupied himself in 
aob of well-co8eidered eneouregemt of merit, and in muntlem 
worke of ohsrity; whilst his exertions to improve the eduoation 
and condition of the humbler clessee were unoeesing. 

I n  his capaoity of Presideat of this Booiety, I had perhaps more ' 
opportunities of estimating his hearty devotion to our came tban 
most of my Bseooiates, and I can sinoerely declace, that nothing but 
ill bealth ever prevented his personal attendance at  our meetinga ; 
and that even when p r e d  by illness, his thoughts were anxiously 
directed to our well-being and advancement. When able to be 
among us, his elegant and appropriate Addresses, his genuine friend- 
linerps, and partioipatim in our proceedings, endeared him to all the 
Fellows of this Society. I t  has been incorrectly stated that he 
resigned bis ofice on acooant of ill health; for, threatened as he 
was with the malady whioh ultimately proved fatal, he strcwe to 
do his duty throughout his biennial term of office. As his malady 
inureesed, his health underwent so great a change for tbe worse, 
that bnt for the unremitting and soothing attentions of the devoted 
and accomplished lady who mourns his loss, his life could not have 
been protracted as i t  wae to the 23rd of March last. 

In  short, our late President was a man of so g n i l l w  and . 
honourable a stamp, that no one could havehad muoh internume 
with him without loving him; and those who knew him best will 
join with me in ameriing that few men of our generation have 
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passed through life more usefully or blamelessly, or left behinil 
them truer feelings of regard and affection, than William Bingharu 
Lord Ashburton. 

Raar-Admiral John WUHINQTON, CB., ~.&s.-Tn the year 1858 it 
was my province, in reviewing the meritorious life of that eminent 
hydrographer and noble character, Rear-Admiral Sir Francis Beau- 
fort, to solace my Associates with the reflection, that the British 
Navy and this Society hailed a most worthy successor in our former 
Secretary, Captain Washington. Alaa I he also hae now been taken 
from na. Born in 1800, John Washington entered the Navy in 
1812, and saw much active setvice in the frigate Juno, in the 
waters of the Chesapeake and on the American coasta. Afterwards, 
in the Sibyl frigate (Capt. Forrest) he was oocupied in pursuing 
the Ameriaan Commodore Rogers up to Spitzbergen. In thie 
voyage he acquired much soientific knowledge under the then mrreter 
of the vessel, afterwards Sir W. Bain, in making ~tronomical and 
magnetical observations. Following up this knowledge in the 
Royal Naval College at Portsmouth, he there obtained a prim gold 
medal in 1816 ; after which he served three years in the Forth, both 
on the North American Station and in the Pacific. While on this 
last servim he nearly lost his life tbrough a sailor's falling upon 
him from the mast, and throwing him senseless into the sea, from 
which he waa only remued by extraordinary efforts. 

When appointed Lieutenant in 1821, and obtaining leave to 
come home, he disembarked at Valparaiso, and crossed the Andes 
to Mendoza, iiding over the Pampas to Buenoe Ayree. Returned 
to England, he was transferred to the Parthian, and passed two 
years in the West Indies; and afterwards, obtaining leave. he tra- 
velled in France, Spain, and Italy, improvillg himself in languages. 
Going to sea again in 1827, he waa four years afloat in the Medi- 
terranean, in the W d  and the Dartmouth ; and during this service 
he explored the interior of Morocco in company with the English 
Consul-General Drummond Hay, making astronomical obsen~atione 
in hie route, and fixing the true position of places hitherto uu- 
determined. A memoir containing these observations was a com- 
munication to our Society in thg first year of our existence, and 
published in the first volume of our Journal. 

Constantly occupied in useful studies, he obtained the rank of 
Commander in 1833, and was ever active in promoting the success 
of our then young Society, when, in 183G, he succeeded to our first 
Secretary, Commander h n o c h i e .  Once placed in that office, I 
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well reoollect what vigour he infused into all our proceedinge, 
whether in stimulating important travels and enterprises, or by 
greatly improving our publications, in the editing of which he 
laboured assiduously, assisted only by a single clerk. I t  was he, in- 
deed, who introduced among ns the pmtice of annually reviewing 
the progrese of geography in the past year, a practice which was not 
adopted by our Presidents until that distinguished scholar the late 
Mr. William B. Hamilton set the example in 1839. Iam reminded 
by the eloquent and admirable sketch of his life by M. d'Avbm 
that a very important anonymous suggestion made by Waehington, 
and signed A. Z., which wae addressed to the President and Council 
of the Royal Geographical Society, and euggesting the Antarctic 
Expedition of James Ross, was never printed, though i t  was recorded 
in the Bulletin of the French Society. After five years of invaluable 
services to this Society, Washington, in 1841, took the command of 
the Black Eagle, in whioh ship he brought the late King of Prnaaia 
to England. My friend, Baron Alexender von Humboldt, being the 
King's chief adviser, the favourable impressions produced on the 
mind of the illustrious traveller by the knowledge and acquire- 
mentn of the ex-Secretary of the Geographical Society were such 
that, on the recommendation of that Sovereign, Washington obtained 
the rank of PoetrCaptain. Up to the year 1847 he was employed 
as a Nautical Surveyor in the Blazer ; and on many parts of our own 
coast8 he aet that example of scrupulous exactitude of observation 
which had been duly i m p r e d  upon him by his revered chief, 
Beaufort, to whom in 1865 he succeeded as Hydrographer of the 
Admiralty. In t h i  new post, following the bright example of 
Beaufort, he introduced the aame spirit of action and order whioh 
he had m eftlciently applied to the improvement of our Society, and 
wsa a thoroughly conscientious, indefatigable, and clear-headed 
Director of that laborious offioe. In  it, besides oompiling for IU 
annually that excellent r6snmb of all the British h'autical Surveys of 
each year, which forms so highly valuable a portion of our Journal- 
which is now continued through the goodwill of hie successor, 
Capt RioharLWaahington lost no opportunity presented to him 
by his offioial position, of rendering us essential servioe in promoting 
every geographical expedition of importance. Deeply imbued, like 
many a gallant seaman, with the profoundest sense of the obliga- 
tions and duties of a Chrietian, he had all along taken the liveliest 
inter& in every exploration of Africa which might tend to the im- 
provement of the native8 and the abolition of the trade in slaves. It 
VOL. XXXIV. h 
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was therefore with especial zest that he backed up Livingatone when 
the latter had resolved to execute his second journey; and it wae 
chiefly owing to the energy of Washington that the bold traveller 
was fnmisl~ed with the steam-vessel by which the ascent of the 
Zambesi river was to be ammplished, though the expense of fitting 
out a vessel drawing l ea  water for the ascent of the river Shire fell 
entirely upon Liviqtone. h'or had It'ashington been lese con- 
spicuously and untiringly active in supporting Lady Franklin 
through all her efforts in search of her missing husband; and if 
others had been as true-hearted in that cause as those lamented men, 
Eeaufort and Washington, that heroic lady would not have been left 
to spend her own fortune in doing that which it was the bounden 
duty of the country to have accomplished. From r e p t e d  conver- 
sations on this subject with both of these eminent men, I know 
ho .v truly they grieved with myself on the loas of national dignity 
and right feeling which that apathetio conduct involved. 

Adrmiral Washington was one of those men of highly nervoue 
temperaments, and feeling hearts, who inevitably fall victims to 
their zeal and sensibility, whilst duller men plod on and live. 
Exhausted by over-exertion in hie office, he obtained leave of 
absence to travel on the Continent, in the hope that his shattered 
health might be reetored ; and with this object he repaired to Eavre. 
There he made at first some progress, particularly when reanimated 
and rejoiced by the arrival of his second son, Henry IIalford, from 
the Chinese station; when suddenly he was struck down by an 
order that the youth should sail to the Pacifio. With natural im- 
patience he hastened, ill as he wes, to London, to try to avert his 
disapp~intment ; but having failed, his despoudency and iu-health 
increased, so he wandered into Switzerland on a forlorn-hope, and 
only returned to Havre to die in the sixty-thi;-d year of his age, 
happily attended by hie affectionate wife and his youngest son, 
Francie Palmer. 

With the sincerest regard for the personal character of A d m i  
Washington, and the deepest sense of the great services he ren- 
dered t .  this country, and to this Society in particular, i t  is indeed 
most gratifying to reflect that ample justice has been done to his 
memory by our distinguished Foreign Member, M. dlAvBzaq in a 
notioe of his life and works, read before the Geographical Sooiety 
of Paris; whilst the honours which were paid to hie remains by all 
the authorities, aa well sa by the inhabitante of Havre, on the 
occasion of his intsrment, will never be forgotten by the numeroue 
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friends of John Washington. This is indeed one of those kindnesses 
which will the more link us on in bonds of continued ftiendship 
with our powerful allies and worthy rivals, the French. Admiral 
Washington was a Fellow of the Royal Society, and of many acien- 
ti60 and philanthropic establishments. 

PORTLOCK.-BS the decease of Major-General Joseph Elliaon Port- 
lock, of the Boyal Engineers, our Society has lost a truly sound 
geographer. He was the son of Captain Nathaniel Portlock, H.N., who 
oircumnavigated the globe in the days of Captain Cook, and died one 
of the Captains of Greenwich Hospital. His son, who was born at 
Gueport in 1794, waa educated there and at Tiverton, and finally 
at  the Royal Military Academy at Woolwich. Young Portlock 
obtained his first commission in the oorps of Royal Engineers in 
1813. ' In  1814 he was sent to Canada, where he served till Bep- 
h b e r  1822, and took an active part in the war with the United 
S t a h  He waa at the siege of Fort Erie, and, when the army 
retreated, was the engineer who constrnoted the lines and t6te-dt- , 

pont d Chippewa, at which Sir Gordon Drummond made his suc- 
&l stand and saved Upper Canada. After his return from 
foreign servioe Lieutenant Portlock was appointed in 1824 to the 
Ordnance h e y ,  then under the direction of Colonel Colby,* and 
was one of the assistants of that able ofticar, in companionship with 
Lieutenants Dnunmond and Lamom, in preparing the materials 
for the measurement for the base of triangulation. Accompanying 
Colonel Colby to Ireland, he worked with the Trigonometrical 
~ u r v e ~ o r s  on Divie Mountain, near Belfest, where the first obeer- 
vatiom of dktant points were made with the heliostat, then recently 
invented by Lieutenant Drummond, R.E., afterwards Under Secre 
tary for Ireland. Becoming the leader of the trigonometricel 
branch of the survey in Ireland, Portlock underwent great hard- 
ships on the bleak Goaat of Donegal, in one part of whicb, though 
two of hi8 soldiers perished, he perseveringly held on until he 
brought his obeervatione to a succeesfnl iswe. Completing the 
triangulation on various Irieh mountains, he remained, in 1827, 
under canna at heights of 2000 feet above the sea, till the middle 
of January. Up to that time he had been accompanied by Lieu- 
tenant, now Major-General, Sir Thomas Laroom, K.c.B., at present 
Under Becretary for Ireland, but thenceforward he continued hie 

See my sketch of Colonel (afterwards General) Colby'a eminent m i c a ,  in 
the Addrers of 1853, when I presided over the Soeiety. Vol. xxiii. p. lxk 
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labours a le -handed.  In  short, he indefatigably pursued hie obner- 
vations with the great theodolite in all the chief mountains of 
Ireland, until the network of the principal triangles was com- 
pleted ; whilst by observations a c r w  the Channel, mainly effeoted 
by the employment of heliostab, the Irish triangulation was united 
with that of England and Wales. 

Portlock a h  undertook the laborions duty of, co';lecting the dis- 
crepancies which arose between the established pointa of the great 
triangulation and the junctions of the detailed work of the field- 
surveyors, end, provided with sesistanb, he so advanced them 
operations that in one year two millions of 13c.r~  were completely 
surveyed. With such ceaseless labour in observation, calculation, 
and horizontal triangulation, Portlock united an elaborate system 
of vertioal measurements The altitudes were first deduced from 
the level of the sea by actual levelling to bsses of altitude, and from 
those bases transferred, by angles of elevation and depression, to 
the summit of every mountain, hill, and etation, at distances 
averaging a mile asunder, on which the minor levellings of the 
detail survey depended. This aleo w a ~  at first performed in 
the separate districts, but ultimately generalised into a system. 
With thim view, Portlock personally carried a line of levelling 
aorose Ireland, from the coast of Down to that of Donegal, and 
caused similar lines of levelling to be observed in other placee. 
The remlt was, to furnish a more general and homogeneom aeries 
of altitndea than had ever before been accomplished. I t  is true that 
even the muracy thns obtained proved i d c i e n t  for those incr&s- 
ing wanta and that improved knowledge which the soientific works 
of the day soon afterwards called for, though his contributions went 
far beyond the original intention and requirements of the survey aa 
contemplated by Parliament. Those wants were aleo met and mp- 
plied in I r e b d  by an elaborate syl3tem of special -spiriblevelling, 
aroseing the island in every direction, and terminating at stations 
on the coast, where tidal observations were simultaneously made. 
These observations were thoroughly executed by Captain Cameron, 
who had been trained chiefly under Portlook; and they furnkhed 
the material for the admirable paper by the Astronomer-Royal, 
published in the Transactions of the Royal Society of London. 

l'he triangulation and altitudes of all Ireland being completed, 
Portlock waa employed to carry out the viewa which Colonel Colby 
had formed at the commencement of the survey in regard to a 



geological survey of Ireland, but whioh the more pressing wants 
of the topographical branch had oansed to be suspended. For 
that work, on which Portlock's abilities might have been equally 
developed, the time was past for making i t  a part of the sur- 
vey, and, after a eingle volume had been published, other public 
arrangements were made, and the Geological Survey of the Britieh 
Islea was established under Sir Henry de la Beche. It is, however, 
my bounden duty, BR a geologiet, to state that this volume of Port- 
lock on the geology of Londonderry is a perfect model for fidelity 
of observation and minute attention to phenomena.* To the quick- 
neaa of hie eye, and his resolution to surmount difficulties, we also 
owe the first detection in Ireland (Tyrone) of those trilobites and 
other organic remains wtich enabled him to identify those rocks 
with the Silurian rocks of England and Walee very shortly after 
my first classification of these older palmzoic rocks. In  short, he 
not only desoribed the physical and mineralogical featurea of 
thorn trrrcts, but even so correctly described and named all their 
imbedded organic remains, that his work will always be con- 
sidered one of those stock pieces of science to which geologists 
are largely indebted. On many occasions, ee he rose in rank from 
captain to field-officer, Portlock showed, not only so a great a lore 
for geology, but also so true and solid an acquaintance with the 
science, that in the yeam 1867 and 1868 he wee elected to occupy 
the chair of the Geologiaal Society of London ; in whioh he was not 
only distinguished for his sound judgment and courtesy aa a Pmi -  
dent, but also for the faithful and elaborate research shown in his 
Anniversary Addressee. He was, in truth, a geologist quite after 
my own heart ; for in him an acquaintance with rocks, minerals, and 
foesib wee united with t,he full knowledge and feeling of a h e  
phyeiaal geographer. 

When hie duties as a tripnometrical surveyor were completed, 
Portlock reverted to the active militaq duties of hie corps, and 
was employed as Commanding Engineer at Corfu in the erection of 
the fortifications now in prooese of demolition. Afterwards he 
commanded the Engineera at Portsmouth and at Cork. In  1853, 
much to hie honour, he wrote a memoir of the life of his old ohief 
in  the Ordnance Survey, General Colby, whose modeety had pre- 
vented hie rendering justice to himaelf, whd had done so much and 

In 1858. Portlock acted as President of the Ceologiml Section of the British 
Association at BelPlst 
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said so little of his deeds. Subsequently General Portlock became 
the Inspector of Studiea at the Royal Military Aoademy at  Wool- 
wich ; and, lastly, a member of the Council of Military Education. 
Failing health-the result, doubtless, of hie extraordinary laboura- 
bringing on paralysis, and oompelling him to resign the laet-named 
office, he returned to a pretty spot near Black Rook, Dublin, called 
Lda ; where, soothed%y the attentions of his devoted wife, he died 
on the 14th February, 1864. 

For much that is given in this sketoh of my lamented friend I 
am indebted to his distinguished brother Engineer officer Major- 
General Sir Thomas Larcom, with whom I oordially agree in thna 
wmming up our estimate of the man :-" The characteristics whioh 
shone forth in Portlook during his well?spent life, whether aa a 
soldier, a geographer, or a geologist, were,-undaunted courage in 
facing difficulties, Spartan enduranoe and invincible perseverance 
in overcoming them. Endowed, when in the zenith of his career, 
with a frame and nerves of iron, he exhibited woh a vast power of 
continuous labour that he achieved every object he had in view; 
whilst great ability and a pure love of knowledge were in him 
guided' and governed by the highest sense of honour and moral 
rectitude." 

General Albert de LA ?hwoa~.--Our list of ~ o r e i b  Members baa 
in the last year been deprived-of the name of one of those brave soldiem 
of whom Italy has reaaon to be proud, and who, in the latter part 
more espeoially of his distinguished career, has been a most devoted 
and successful contributor in the advancement of geography. Albert 
de La Marmora, who died last year at  Turin in his 75th year, and 
was born at  the same place in April, 1789, was the second born of 
eight brothers of an ancient noble family, four* of whom became 
distinguished General Officers. Entering the military servioe when 
the North of Italy was united with France under the Fimt h'apoleon, 
his education was oompleted at the Military School of Fontaine- 
bleau, in which he  we^ well instructed in mathematic. by the 
famous'Puissant. After some years of local adventure he served in 
the army which, advancing from Italy, retrieved the defeat of 
Aspern; and he fought in the great viotory gained by the first 
French Emperor at Wagram. Although a serious malady com- 
pelled him to leave the army in 1811, he was called again into 
activity, and, taking part in the battles of Lutzen and Bautzen, he 
obtained the Cross of the Legion of   on our. He waa also engaged 
in  the disastrous battles of Gross Beerell and Leipzig ; and, when the 
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star of Napoleon eet in 1814, La Marmora, r e b e d  to hie native 
city, still holding, after eight yeam of hard service, the rank of 
Lieutenant only. Our own fine old aoldier, Lord Clyde, waa, in a 
similar way, long an unknown brave subaltern. 

In the year of peace which followed the short war of 1815, his 
d v e  spirit led Albert de La Manuora into liberal demonstrations, 
which c w d  him to be exiled to the Island of Sardinia Thin 
event, whioh seemed untoward, proved however to be most bene- 
ficial to geographical ecience. I t  threw this zealous man upon 
hie own re~~urcea, and he began to work out the geography of an 
island, which, though i t  gave for a long period a title to a orowned 
heed, hsd been hitherto quite misrepresented in the scientifio maps 
of European countries. . In subsequent years, regaining his freedom 
and proper position, he advanoed to higher rank and occupied publio 
statione of importanue ; among which mas the Direotoruhip of the 
Royal Naval School at Genoa An actire adherent of the gallant 
but unhrtunate Charles Albert, he received from that King, shortly 
before hi abdiuation, the rank of Lieutenant-General; and under 
the preeent King of Italy wae decorated with high honours. 

Ha6ng thns briefly sketched his public oareer, i t  is now my duty 
to unite, as your r epmta t ive ,  with the Geographers of France and 
Italy, and I trust of every country of the civilized world, in doing 
honour to the memory of the man who devoted his beat energies for 
many years to the completion of that beautiful map of Sardinia, for 
the construction of which we p l d  him in the list of our Foreign 
Members. This work is not only an example of accurate and skilful 
workmanahip, in the representation of a tract highly diversified in 
outline, but has h e n  admirably illustrated by the well- filled 
volumee which he published on the h'atural Hbtory, Antiquities, 
and Gleology of his favourite island, so that the labours which he 
commenced in 1819 were not really terminated until 1880. U hilgt 
my eminent oontemprary M. d'bvkzao, in his Address to the Geo- 
logioal8ooiet.y of Franoe, speaks with the warmth of a friend and 
admirer of General Albert de La Marmora for his description of the 
Antiquitiw of Sardinia, let me asenre you that at a late period I 
also rejoiced to converse with the deceased General, when I found 
that he waa as zealously intent upon doing all justice to the gee 
logical structure of the island. Kot content with consulting M. de 
Verneuil and myself 8s to the age of the rocks he was desoribing, he 
employed comptent persons, particularly M. Vecchi, in d~aawing 
and describing all the fossil organic remains. In short, he has by 
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his enoyclopmdic and praiseworthy labours so united Sardinia with 
Piedmont, as thereby to constitute the strongest reason, independent 
even of the righta of regal inheritance, why the raoe of inhabitants 
of that fine island should never be severed from the Italian kingdom. 
I t  ie ae a benefactor to humanity in its widest sense that the memory 
of this true devotee to the cause of science and letters will be pro- 
served to future ages, when the namee of many a greater official 
pemnage of our time will have paseed into oblivion. 

The Earl of EWIN and %NCABDINE.-T~~ late Earl of Elgin was a 
Fellow of our Society, and it ie but a brief time since you heard hie 
voice in this room, unostentatiously describing the results of those 
pea t  events which have revolutionised the relations bekeen the 
European world and the most remote and most civilieed empim of 
Asia. The late Earl, born in 1811, was educated at Eton and 
Oxford, and was the friend and contemporary in years with such 
statesmen a&ords Dalhousie and Canning, and William Gladstone. 

With a slender patrimony, and no other advantage to begin life 
than an ancient Scot's pedigree, Lord Elgin fought his way to emi- 
nence by force of talents, assiduity, and integrity, and was truly the 
builder of hie own fortune and renown. Diplomacy was the b m c h  of 
administration, including colonial administration, in which he rose ; 
and here, from the magnitude and importance of the transactions in 
which he happened to be engaged, but still more from the skill with 
which he conducted them, he is entitled to rank among the first diplo- 
matists of our time. His first responsible office was that of Governor 
of Jamaica, from which he was transferred to the more important and 
difficult office of Governor-General of Canada, which he discharged 
with skill and efficiency, conducting to a successful issue those ne- 
gotiations with our frontier relatives, which, founded on the solid 
bases of freedom, justice, and equality, ought to insure peace and 
contentment to the parties ooncerned. But by far the most valuable 
servicee which Lord Elgin rendered to the State were those whioh 
he achieved in China and Japan. The h t  mission to China began 
in 1857, and lasted two years; the second began in 1860, and ter- 
minated in the same year ; so that in all, between China and Japan, 
he passed three years of most laborious and responsible employment. 
Thia successful diplomacy ha# thrown open to us four new porta in 
China, and as many in Japan. You can judge to what extent we 
are already profiting by his Lordship's services, when I state that 
the value of the exporta and imports of Britain and her Colonies 
with the two empires already reaches the yeerly sum of 40,000,0001. 
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Buch services as these will assure to Lord Elgin a record in our 
national history. 

The operations which have led to these great results gave the 
Earl of Elgin an opportunity of displaying that self-reliance, 
promptitude of action, and political courage, which eminently dis- 
tinguished his character. The news of the outbreak of the great 
Indian rebellion having reached him on hie route to China, he at 
once appreciated the extent of the danger, and, on his own respon- 
sibility, diverted the whole naval and military expedition from ita 
original destination. By his command, the force which was meant 
for the Peiho proceeded to the Ganges, and largely contributed to 
the suppression of the insurrection ; for i t  wee in time, not only for 
the protection of Calcutta, but for the capture of Lucknow. In this 
lad crowning achievement, performed at the distance of 600 miles 
out of the bounds of their own epecial element, even the Navy took 
part ; for who can forget the part played in it by the gallant William 
Peel and his d o r e  ? 

Shortly after his return tiom China, Lord Elgin wae promoted to 
the most lucrative, but also the most difficult and responsible, office 
under the Crown-the Government of India; and assuredly none of 
hie predecessors brought to it so large and various a practical ex- 
perience, while in talents he equalled the most distinguished of 
them. Had his life been epared, his talents, energy, and industry 
would have been equal to the cultivation of the grand field which 
was now opened to him. He proceeded to India in 1861, and died 
at his post in 1863, at the age of 52, much too early for his country 
and his friends ; the malady which proved fatal. to him being an 
organic affection of the heartwithout doubt, the effect of long, 
laborious, and anxious public services on a peculiarly sensitive con- 
stitution. 

In  dying at  his post in India, this eminent public servant wm 
-red the misery which befell his p r e d m r ,  Lord Caning, in 
the lm of his wife; for, happily, the accomplished Countess of 
Elgin, who had devotedly followed her lord to the East, has wr- 
vived, and will doubtless so bring up her children 8s to lead them 
to emulate the great deeds and virtuous life of their noble parent. 

The death of the Admiral of the Fleet brings me to notice, how- 
ever briefly, one of the distinguished seamen of Nelsonian days. 
Sir W. HALL GAGE, a.c.B., entered the Navy in 1789. ITe was present 
as Lieutenant of the M i m ,  under the command of Lord Neleon, 
when that veesel captured the Spanish frigate Sabina. He next took 



part in the cutting-out of the Mutins from under the batteries at  
Teneriffe. When in command of the Urania, the boats of that veseel, 
in company with those of the Doris and Beadieu, cut out the French 
National ship La Chew&, of 20 guns and 350 men, which was oon- 
aidered one of the most brilliant exploits of the kind ever performed. 
He served as Commander-in-Chief in the East Indies from 1825 to 
1830, and on the Lisbon station from 1834 to 1837 ; and from 1842 
to 1846 he acted as Senior Naval Lord at the Board of Admiralty. 
8ir William joined the Royal Geographical Society in the year 1845. 

Rear-Admiral Octaviua VKBNON HARGOURT, folirth son of the late 
Archbishop of York, entered the Navy in 1803, and in the Calcutta 
performed a voyage round the world in 10 months and 3 days, which 
at that period was thought a very remarkable feat. He served_ as a 
Lieutenant in 1809, in the Baltic, with distinction; and in 1813, 
when in command of the Chalbnger, took part in the siege of San 
Sebaetian, and afterwards commanded the B h  and Doris on the 
South American station. Admiial Haroonrt took an aotive interest 
in many charities, and at hia death bequeathed a large sum of money 
for their maintenanoe. 

Bear-Admiral FOWLER entered the Navy in 1793, and sailed 8s 
Lieutenant with Captain Flindem on a voyage of discovery to New 
Holland. He wae afterwards wrecked on the Cato Heef, when in 
command of the armed storeship Porpoise ; but he ultimately suo- 
ceeded in reaching Canton, where he embarked on board the Earl 
Ccandrm, East Indiaman. In consideration of the assistance that 
he afforded to Captain Dance in beating off the powerful French 
squadron under Linois, he wcls presented by the East India 
Company with a mln of ~001. to porohase a piece of and the 
Patriotic Society awarded him a sword. He served in Sir R. 
Calder's action, 1805, and took part in the expedition to Walcheren, 
1808. 

Captain William aLLw entered the Navy in the ye& 1805. He 
served in the Qltondasd at the passage of the Dardanelles, under Sir 
Thomas Duchorth, and waa engaged in the reduotion of Java 

Captain Allen served in the W i ~ o r c a  steamer on her memorable 
expedition up the Niger, of which he published an interesting 
aocount ; and in the year 1855 he produoed a work in 2 vols. on the 
'Dead Sea and the Overland Communication with the East' In 
this he advoated the cutting of a canal so ae to admit the Mediter- 
ranean into the Dead &a, and entered extensively into a comparison 
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between thia route and that by the proposed Suez Canal. Captain 
M e n  took an active part in the proceedinge of the Society, and 
spoke occasionally at our meetings. 

Captain W. A. Wncrs entered the Navy in 1811. He served aa 
Flag-Lieutenant to Sir O. Cockburn, in the Weet Indies, and after- 
war& in command of the J m r  and F&; and in 1845 he waa 
granted a pension for wounds received in the service. 

Richard Tao~mon.-I have now to speak of a gifted and promising 
young man, Mr. Riohard Thornton, of Bradford, who haa lost his 
life by hie zealone exertione to extend our aoquaintanoe with the 
geography and geology of h t e m  Africa. 1 am proud to my that 
Richard Thornton received his scientific education in the Royal 
School of Mines, over which I preside, and that, being denirons of 
accompanying Livingatone in his lest explorations, I confidently 
recommended him to the good will of the grest traveller. When 
Livingstone last left our shores in March, 1858, young Thornton, 
then only nineteen * years of age, aooompanied him as geologist. 
Qualifying himself during the voyage and at the Cape of Good Hope 
in making &ronomi&l calculatione, and being also a good sketcher 
of ground and capable of constructing map, he was as well adapted 
to lay down the physioal geography of the Zambesi River aa to 
deacribe the various rocka which oocupied its banks. 

In  looking over his accurately-kept diaries, in which he never 
failed to register every fact, I 6nd that he made upwards of 7000 ' 

observations, to fix relative geographical pointe and to determine 
altitudes, on the banks of the Zambeei. In leaving the tertiary 
rocks of the Delta behind him, and in wending that river to the 
rapids, he described numerous rocks of former igneous origin ; and, 
dill further inland, various seams of thick and good coal (of which 
the Portuguese may very largely avail themselves) ; proving, by 
the aesociated f o d  remains, that the coal was of the old and beat 
age of that mineral. 

His health having failed, he wae for a while estranged from the 
Zambesi expedition, through a partial misunderstanding between 
his chief and himself. This having been completely done away 
with, when my young friend returned to work out and complete his 
labonre in the Zambesi region, I should not here allude to it, if not 
to recount the important services he rendered in the mean time to 

--- 
Born 4th April, 1838. 
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geographical and geological science, by becoming ad irtterim the 
scientific companion of Baron C. von der Decken, in his fiwt survey 
of the Kilima-ndjaro Mountain, from Zanzibar and Mombas. 

Having recently exemined the diary kept by Mr. Richard Thornton 
in that journey between Mombas and the highest point the travellers 
reached, and also on their return to Mombaa, or between the last 
days of June and the 10th of October, I have no hesitation in saying 
that the labour is so graphically detailed, every movement so accu- 
rately reoorded, the transactions with the various native tribes so 
clearly explained, and every hour of the 120 days'expedition so 
well accounted for, that, with the contoured map of the region whicll 
he prepared, together with many sketches of the form of the ground. 
I can really fancy myself, like his leader and himself, struggling to 
reach the snowy equatorial summits. The numerous obstacles 
opposed by the native chieh, and the manner in which, after so 
many showrys" or palavers, all difficulties were overcome; the 
perfect description of the habite and dresses of the native-f the 
metamorphosed structure of t.he rooks-the vegetation of each zone of 
altitude-all them are given ; whilst every ~no~ment of clear weather 
in that humid region was devoted to star and lunar obwrvations, or 
to theodolite measurements of altitude, and the fixing of relatire 
geographical points. A11 this, too, was scrnpulously performed 
by Thornton, notwithstanding occasional attacks of fever, to which 
the Baron and himself were subjected. 

I cannot but hope that these diaries of an accurately minute 
philosopher, or at  least large portions of them, will appear in print; 
for I have read few writings more instructive and characteristic. 
In fact, until Baron von der Decken and Thornton carried out this 
expedition, no other African traveller has ever had presented to 
him such a vast variety of scenes of nature, within so limited a 
oompase, ae those which are seen in ascending from the eastern sea- 
board to the banana grows on the skirts of the snow.clad peaks of 
Kilima-ndjaro. As the account of this first ascent has been given to 
Continental Europe in German, so we may rejoice that our Thornton's 
English version of the same may soon appear; whilst Baron von 
der Decken, our Medallist of this year, unites with me in the ex- 
pression of admiration of the undaunted efforta and able eseistance 
of hie companion. 

In  truth, in his letters to myself, besides what is noted down in 
his diaries, Thornton correctly described (and for the first timc) 
the nature of each rock of that region; by which I clearly leerned 
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that igneons rocks, whether eyenites or porphyries, had penetrated 
mioaceous slaty metamorphio strata, and that streams of vesicular 
lava, whioh ocour on the 0ank~ of the mountains, indicated clearly 
that the loftiest summits, now capped with snow, had been raieed 
by the extrusion of a great s u b r i a l  volcano.* 

.If his life had been spared, this fine young man intended, as he 
wrote to me, to endeavour to traverse Africa, and compare its East 
and West coasts with each other, aa well as with ita vast lacmtrine 
oentre. Anxione, however, to finish off in the mean time those 
labonre in the Zambeei which he had so far advanced, he rejoined 
hie old ohief Livingstone, and was on the point of completing the 
map of a mountainous tract on the north bank of t.he stream, when, 
in over-exerting himself, he fell a victim to that fever whioh has 
proved so fatal to our missionaries, to the devoted wife of Living- 
stone, and whioh, on more than one occasion,  ha^^ nearly deprived 
of life that great traveller himself. 

One of his oompanions for a time on the Zambeei, the Rev. 
Henry Rowley, in writing to me of the never-flagging zeal and . 
unconquerable energy, as well aa of the generoua nature and high 
oharacter of Riohaql Thornton, adds :-&' Axe in hand, he would 
cut himself a path to the top of a thickly-wooded mountain, never 
leaving i t  till the setting sun made further observations impossible." 

I n  reviewing the jomnab and diaries of Richard I'hornton, I am 
lost in admiration of his patient labours of registration, when com- 
Vied with his vivaoity of desoriytion. With mch a delineator in 
words as Thornton, and such an artist as Mr. Baines-who has sent 
home such admirable coloured drawings of South-African scenes, 
particularly of the falls of the Zambesi-those of us who are 
destined never to be able to penetrate into the southern part of 
Afrioa, may quite realiae to our mind's eye the true characters of 
that grand continent. Through the devotion of the brothers and 
&tars of the deceesed traveller, the whole of his voluminous notes 
and observatiane have, I am happy to say, been a ~ ~ f u l l y  copied 
out and transmitted to ua ; and I am confident that every one who 
examines them will deolare with myself, that Riohard !L%ornton was 
SO gifted and rising an explorer, that, had he lived, his indomitable 
zeal and his great acquirements would have surely placed him in 
the front rank of men of science. He died on the 21st April, 18ti3, 
at  the early age of twenty-five y a m .  

In the subsequent expedition, when Baron von der Decken reached the greater 
altitudes, he found in nddition trachyten and obsidian. 
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E. O~borne SMITE.-B~ the decease of my respected friend, Mr. 
E. Osborne Smith, the Council has lost a valuable auxiliary, whether 
in the management of our finances, in preparing t.he annual Heporte, 
or in every way rendering himself useful. Possebeed of sound good 
Pense, and endowed with a most genial disposition, he was tsuly an 
important link between the popular and suientific poi-tiom of ohr 
large body; and on numeroue occasions was of real service in calming 
irritation and in promoting harmony and goodwill among us. 

As the Treasurer of the Club of the Society, his cheerfulnew and 
largeheartedness rendered him a general favourite; and all i t .  
members have united with me in deploring his loss, whilst they 
cherish the memory of his good deeds. He had been for many years 
the Actuary of the Raliance Life Aseurance Company, which office 
gave him full opportunity of displaying his mathematical abilities ; 
and it is believed that the laborious work of computing a long seriea 
of important and intricate calculations brought to a crisis the illness 
that terminated his well-spent and useful life. 

Mr. Osborne Smith was a Fellow of the Society of Antiquaries, 
and also of the Zoological, Statietioal, and Ethnological Societies ; 
and was a member of Council in the two last hodies, aa well aa in 
that of our own Society. He died on the 25th April, 1864, in the 
sixty-fifth year of his age, deeply regretted. 

Beriah BOTFIEW.-Beriah Botfield, M.P., was a man of cultivated 
mind, who expended much of his large fortune in the promotion of 
antiquarian researches, and in the publication of literary works of 
merit. The chief of these works are-variom Tractti upon Biblio- 
graphy, communicated to the Philobiblion Society ; Prefacm to the 
first editions of the Greek and Roman Classics, and of the Sacred 
Scripturea; Stemmata Botevilliana; Expenses of England in the 
13th and 14th oenturies ; and Notes on the Cathedral Libraries of 
England. In addition to these, Mr. Botfield made various com- 
munications to the Society of Antiquaries, whioh have been duly 
noticed by the President of that body, Earl Stanhope. 

TVilliam Cubxm.-William Cubitt, M.P., was one of the most 
marked of that olass of good and earneat men who, owing their 
succese in life to their own exertions, rim to poata of distinction. 
He began life as a maman; but in due time, following the bent of 
his genius, he studied architecture, and became a most successful 
builder. In truth, William Cubitt was the architect of hk own 
fortune. He rose to the loftiest civic dignity of these kingdoms, 
attaining at the same time a seat in Parliament. Mr. Cubitt was 
so justly popular, and so much esteemed for his good sense, probity, 
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and engaging manners, that he was twice chosen Lord Mayor of 
London, and died infinitely regretted by a large circle of frienda 
and admirers. 

John Watkins B ~ m ~ . - l h u g h  not the scientific originator of 
nubmarine telegraphy-an honour which was won by Professor 
Wheatstone*-Mr. Brett was distinguished by being %.he &st to 
show, by the aotnal experiment of laying a gutta-percha wire across 
the British Channel, in 1850, that the scheme was feseible. He 
had indeed called the attention of Government to the subjeot in 
1845, with the view of oonneoting Britain with her colonies. Be  
afterwards (1846-7) endeavoured in vain to oarry out his project 
under the Government of Louis Philippe, though he had obtained 
a concession. At last, through his energy and ability, he obtained 
a renewal of the concession from Louis Napoleon; and in 1850 an . 
experimental line was submerged by Mr. Brett between Dover and 
Cape Griznez, by which the jirst wbmarine message was sent from 
one country to another ; ' The Timee ' of the day remarking, " the jest 
of .yesterday has become the fact of to-day." The present cable 
between Dover and Calais was laid in 1851, and the Dover and Ostend 
line in 1853; the latter under a concession from the King of t.he 
Belgians. The next trial was in the unknown depths of the 
Mediterranean, under concessions from the French and Sardinian 
Governments, and resulted, in 1854, in uniting the Island of Sar- 
dinia with the Contment of Europe. I t  would be wperlluoue to 
t m e  further Mr. Brett's connexion with telegraphic enterprise : 
suffice i t  to my, that in 1856 he was mainly instrumental in forming 
the Atlantio Telegraph Company, of which he was one of the 
directore. It is rare to find a highly cultivated taste for the fine 
arts combined with an enterprising mind, yet such was eminently 
the case with Mr. Brett, sa proved by his well-known, choice and 
varied collection of worke of art. Mr. Brett died on the 3rd of 
December last, at the age of 58, bequeathing one-tenth of his large 
propew to charity. 

C. G. PULLFIR.-0. Q. Puller, Esq., a respeded friend of my own, 
was one of the representative8 of Hertfordshire. He was a con- 
scientious, enlightened, and zealous Member of Parliament. He 
died most unexpectedly, after a very short illnese. 

Arthur Paem.-Mr. Arthur Paget, the heir of a great estate, was 

From the year 1840 onwardsProfe~or Wheatstone familiarized the public with 
the feasibility of Snbmarine Telcgraph~. I have before me docmnents which 
leave no doubt on this subject, and a jury of the International Asmciition at P a i s  
in 1855 anhesitadngl~ aseigned thin scientific honour to Wheatstone. 
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too early cut off: in the spirit of adventure and from love of 
geographical pursuits, he had visited Amerioa, the Paoifio Islands, 
Continental India, Java, with others of the Malayan Islande, and 
Northern Africa. In  China, during our last operations against the 
Imperial Government, he semed a6 a volunteer, sharing in the perils 
and privations of hi8 military companions. 

The other deceased Fellowe, who have not taken a prominent 
part in our proceedings, or have been noted ae authors or public 
characters, are - Mr. Henry Ancell ; Mr. Thomas Blackwell, an 
able Civil Engineer; Mr. David Barclay, Mr. IVilliam Jackson, 
Mr. George Lee, Mr. Thomas Molson, the Rev. W. Oxenham, 
Mr. Thomas Parr,' the Rev. G. C. Rowden, Mr. John N. Ryder, 
Mr. W. Riohardson, and Dr. Tronson.* 

Admiralty Surueys.t-The Admiralty Surveys at home and abroad 
have made adequate progress during the past year, although, owing 
to the completion of some Coasts, and the retirement of officers, 
certain reductions have taken place. 

English Coast.-Staff-Commander Calver, in the Porcupine, has re- 
surveyed the estuary of the Thames, a work which, owing to the 
shifting nature of the sands, was much required. He has sounded 
over an area of 240 square miles, and will, during the p r w n t  year, 
oontinue to trace the changes to the north-east, along the ooasts of 
Suffolk and Norfolk, till they disappear. The ever-changing cha- 
racter of the sands off these shores, and especially in the vicinity of 
Yarmouth and Lowestoft, calls for continued aotivity on the part 
of our Surveyors; and under the skilful and energetic superin- 
tendence of the officer charged with this service it is hoped that all 
the requirements of navigation, vast as they are, will be fully pro- 
vided for. Captain George Williams, in the Bann, has completely re- 
surveyed and elaborately sounded the Soilly Islands, within a radius 
of 10 miles : his soundings cove; an area of 550 Bqwe miles. During 
the present season he will be employed in completing the deep-sea 
soundings on the south coast of England, between the Eddystone 
and Portland. Commander George M. Alldridge, in the AT, has 

* I have learnt, too late for notice, that General hlonteith is dead. The laboun 
of this experienced geographer must be reconled next year. 

t As prepared by the Hydrographer, b p t .  Richards, U.N. 



dmveyed Caermarthen Bay, with the rivers Taff and Towey ; thus 
completing the north ehore of the Bristol Channel. This officer, 
after a long, active service, extending over thirty years, has retired 
with hie promotion, and has been suaceeded by Commander David 
Aird, who during the present season will continue the sounding of 
the southern shore of the C'hannel, between Minehead and Hartland 
Point. 

The Survey of the Western Hebrides, under Captain Otter, is 
satisfactorily completed; and no delay will take place in the publi- 
catian of this important part of the Scottish seaboard, on a scale 
commensurate with all the requirements of the soaman. There 
remains now to complete the entire western ooast of Scotland but a 
small portion of the Island of Tyree, Skerryvore, and its off-lying 
dangers, with the deep-sea soundings in the same neighbourhood, 
which, under the direction of Captain J. E. Bedford and Mr. Stanton, 
will no doubt be brought to a close by the end of this year. 

Captain Bedford and his Besistanta, during the past season, have 
surveyed 142 miles of the exposed ooasta of Coll and Tyree ; and 
aoundeil over an area of 137 square miles, beaides other details. 

Commander Thomas has completed the shores of Benbeoula and 
Harris, and retires with promotion after a long and unbroken period 
of active service of over thirty years. 

The Survey of the Channel Islands, under Staff-Commander John 
Richards, has made good progress during the past eerreon, and ie 
being continued with that care and minuteneiwhich a coasbline 
beset with so many hidden dangers necessarily requiree. 

~*aneun.-The Surveys in this sea and the Grecian Archi- 
pelago, under Captain iSprati c.B.,* and Commander Mansell, have 
steadily progreased during the past year. The examination of the 
different banks in the Malta Channel, the Survey of Tripoli, and 
the bland and Channel of Corfu, are among the most important 
works whioh have been completed. It will be learned with regret 
by all geographers that Captain Spratt, who has passed the greater 
part of his profeaeional life in the active duties of the Mediterranean 
Survey, and for the last twelve years most ably oonducted it, has 
resigned his important oommand. The records of this society have 
year by year feebly reoorded the benefits whioh have been conferred 
- --- - 

* No stronger proof of the high estimation in which Capt. Spratt in held by 
men of wieuce and art can be ven, than that he was last year eelectcd as the 
first out of man candidates in t f e  list of the nine persons who are annnally ad- 
mitted into the Ktheuaeum Olnb ae " s m i d y  d i d i h p M  in acimoe, letters, and 
the art4 or publie service." 
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on soieme and navigation by the energetio labom of thh tale&: 
offioer; but his works themselvee will remain an enduring manu- 
ment of his ekill and indnstry for ages yet to ooma 

Commander Mansell, the late ooadjutor of Captain Bpratt, has 
taken his plece; while L i e u t e n a n U l o d r  W i l k h o n  haa each 
ceeded to that of Commander Manaell. 

Nioun&nd.-Captsin Orlebar, with his Asaietanht, haa mu- 
v e y d  114 miles of the eaetam corrst of Nedundlaad, between 
Cape Raoe and Cape Spear, inoluding plane of several baya and 
harbom, and haa sounded over an ama of 1330 aquare milw : hie 
work is in procees of engraving. 

i&oua Sootia-The examination of thie coast, under Captain Short- 
land, is rapidly drewing to a olose. During the past seeson 125 
miles of sea and harbour shores have been completed, and 177 quare 
miles sounded over. 
West In&.-The West India Survey, d e r  Mr. PIUBOIM, in- 

oludes during the h t  year portions of the Islsnde of St. Vincent, 
Antigua, and St. Luoia. Mr. P m  haa now. aornmencsd the 
examination of Grenada. 
Bermuda.-In ooneequenoe of the increased draught af our modem 

&ips, and in order to asoertain whether any altaration bae taken 
plaoe in the depth, oonsequent on the growth of the ooral, i t  has 
been conaided neoeseary to make a re-examination of mme of the 
narrow and intricate ohannels leading to this importent dep8t; and 
Captain Pullen is now employed on this dnty. 

Vanoouwr Island.-It waa announced in our last Annual Report 
that the Survey of this important island, with the adjaoent c& of 
British Columbia, had been completed The l&xztu, lately engaged 
on this duty, haa arrived in England, and the work haa been de- 
posited at the Admiralty, by whom it will be publiehed for the 
benefit of navigation without delay. The fruita of t h i ~  Survey am 
already apparent in the rapid development of the reeourceu of thia 
region es a aoal and timber produoing 001111try, and also of its 
fisheries A company is inoorporated for the eetrrblishment of a 
graving-dock in the harbour of Jhquimalt, whioh will have the effeot 
of drawing to the shores of this rising oolony the ahips of all natiom 
from one end of the Paaifio to the other. The Survey of the northern 
shores of British Columbia is being continued by Mr. Pender, 
late Chief-histant in the B&, who, with an able staff, hse' 
already made good progrese with the work. 
. Australia.-Under the oombiied efforte of the four oloere in 



charge of the different Surveys, coneiderable progrees h been 
made in the delineation of the shoree of this great oountry ; the 
erpeneea being borne e q d y  by the Coloniw and the Home Qo- 
vernment. 

Commander Entohieson, in &nth Australia, hae oompleted the 
npper portion of Spenoer Gulf, inoluding 167 miles of oopst, and 
hse d e d  over 964 quare  milerr. He was, in hie little vassel of 
100 tons, to leave South Anetralia, and, paasing round the eeetern 
coat, by Torres Strait, take up the examination of the northern 
&ore about Cambridge Cfdf, that ccwt having U l y  been added to 
the territory of b o t h  Australia 

Comm~nder Cox, in Victoria, haa completed the Survey of Port 
Phillip and ita appmeohes, but hae been considerably retarded in 
his little vessel, of 65 tons, by the furions galerr with which this 
part of Auntralia was visited during November and December, 
1863. On the coast of New South Wales, the Survey under Com- 
mander Sidney ia pmeeding ee ropidly as the means at his dinpod 
will allow ; but in oonaequence of the wreok of H.M.S. OSphsurr at  
the entranoe of Bhukau Harbour, in New Zealand, he waa directed 
to pmmed to that oolony and make a re-survey of the dangerous 
bar of that harbour. This duty Commander Sidney has effeoted, 
and returned to hie survey in A d i a .  The new 6wey of the 
Mmukau Bar is in course of publication. 

Mr. Jeffery, in Queeneland, has surveyed part of Hervey Bay 
and the entrance of Mary River; and, now that he hae been pro- 
vided with a suitable vessel, no doubt the examination of the sea- 
aoasb of thts thriving colony will advapoe rapidly. But by far the 
mod important event which has oacurred in the annale of Queens- 
land ia the eetablishment of the new settlement at Cape York, in 
T o m  Strait. The Government have lately dispatahed a emall 
detachment of Royal Marines to oommenoe this work; and H.M.S. 
SahmMdsr haa been also sent from England to aid in t l ~ e  enterp~iso. 

Under these favourable oircumstances, ooupled with the daily 
inoreasing prosperity of Brisbane, and the rapid extension of the 
white population towards the north, we cannot donbt but that 
the whole -tern coast of Australia will ere long be opened up to 
nsvigation and wmmeroe. In truth, we are now beginning to reap 
tfie f r d a  of those long yam of toil and indnetry-the rewarde of 
that skill, patience, and pemvenrnoe whioh produced to the world 
the magnifioent survey of 800 miles of channels within the reefs 
of thii ooaat ; a s a m y  whioh, when oommenoed, must have appeared 
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almost a hopeless undertaking, but which has led to the opening of 
a safe highway, soon to become the beaten track between India and 
.Australia. I n  connection therewith, let not the names of King and 
Blackwood, and Owen Stanley, be forgotten : well may the com- 
panions of these gifted men, who still remain, feel proud to have 
participated in a work which will ever remain a monument of their 
perseverance and their skill, and among Nautioal Surveys will stand 
unrivalled. 
China and Japan.-The opening of new ports and the rapid exten- 

sion of the world's commerce with these countries have taxed to the 
full the energies of our Surveyors during the past year. 

The Rijleman, under Mr. Reed, has been employed in defining the 
limits of the great central reefs which encumber the C%ina Sea, and 
in clearing the two highways from Singapore to the north, viz. the 
N.E. and Palawan routes. This is a most important work, not 
.only involving much time, but the greatest care and vigilance : 
real dangers have been correctly placed, and many imaginary ones, 
hitherto a source of constant anxiety to the seaman, have been ex- 
punged from our charts. Still much remains to be done in both 
these great thoroughfares before they can be pronounced free from 
danger. I t  is with regret we learn that Mr. Reed hae been com- 
pelled through ill health to resign the oommand of this portion of 
the China Sui-vey, which, he has conducted with so much energy 
and ability. He has been superseded by Commander Ward, the 
offioer who formerly commanded the Acteon, engaged on a similar 
duty. 

The SuaIIow, under Mr. Wilds, has been employed in the northern 
portion of the Chinese waters. I ts  commander has made new chro- 
nometric measurements between Hong Kong, Shanghai, Nagasaki, 
Yokuhama, and the Korea, and surveyed 700 miles of c&line, 
including part of the Korean Archipelago; Chin Chu Bay, on the 
south coast of Shan-tung; also the harbour of Amoy, a good plan 
of which was much required. 

The re-survey of the est.uary of the Yangtsze Kiang is now in 
oourse of progress, great alterations having taken place in its s h d s  
since the Survey of Captain Collinson in 1842. 

During the year 1863 twenty new Charts hare been published by 
the Hydrographio Office of the Admiralty, besides numerous addi- 
tions and corroctiotis to othera The number of Charts printed 
during the same time haa'amounted to 150,517. Tide Tablea have 
likewise been prepared by Staff-Commander. Burdwaod. for 3000 
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plaoes. Sding Directions have been prepared by varioue officers : 
for the South and East Coasta of Africa, by Captain de Horsey, 
B.N. ; for the Persien Gulf, by Captain Constable and Lieutenant 
Gtitfe, of the Late Indian Navy ; and for the Gulf of Aden and East 
Coast of Arabia, by Commander Ward, late Indian Navy. A fourth 
edition of the ' China Pilot' has also been issued. This work has 
been thoroughly revised, and much additional information intro- 
'duced from our late Surveys of the Coasts of the Yellow Sea, the 
Gulfs of Pe-chili and Lian-tang, the Sea and Islanb of Japan, by 
Staff-Commander King. The ' South Amerioan Pilot,' Part 1, ie 
just complete, and contains directions for the Eastern Coast of 
Americu, from Cape st. Roque to French Guayana, by St&-Com- 
mander Penn. 

Various other boob of Sailing Directions are being revised or 
brought out anew, with all the dispatch which the means at  the 
disposal of the department will permit, and the interests of naviga- 
tion so urgently call for. Lighthouee Lists for every ooast have 
also been published under the direction of Commander Dnnsterville, 
EN. ; together with Hydrographio Notioes of newly-discovered Rocks, 
Shoals, h, with other information useful to navigation in general. 

ORDNANCE SIJBVEY OF THE UNITED KMOWM.*-T~~ Plans of the eix 
Northern Countiea of England having been drawn on the large 
scales of 25 and 6 inches to the mile, have been reduced to and . 
engraved on the scale of 1 inch to a mile; and although the 
engraving of the hill features upon a few aheets is not yet finished, 
the Map of England and Wales, for all practical purposes, may be said 
t6 be finished and published. The 1-inch map of Ireland, in outline, 
reduoed from the 6-inch plans, has also been engraved and pub- 
lished ; together with many of the sheets with the hill features 
represented. 

In Scotland the survey of Bateehire, Forfarshire, and Kincar- 
dineshire, on the large scale, was finished during the last year, and 
coneiderable portions of Aberdeenshire and Argyleshire have also 
been surveyed. All the southern portion of Scotland, including 
f erthshire and Forfarshire, hae been engravgd and published on the 
1-inch scale. The principal cultivated district of Scotland remaining 
to be surveyed extenb from Peterhead to Invernese ; and for the 
purpose of expediting the work in this quartar,.offlcers are ettrtioned 
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& Aberdeen and Inverness, snd another will shortly - be aent to 
Bad.  The importanoe of prweeding also aa rapidly M p i b l e  
with the survey of the Highlands, ia now fully reoognised; and 
moms have been prepared at Fort Augwtm to receive another 
o h m '  party. 

The puMiaetion of the bporta of the Royal Cornmimion, and of 
several Beled Cammitteers of the Honae af Cornmom, hae had the 
effect of fully enlightening the public as to the importance of 
having a oomplete cadastral or large m e y  of the United Kingdom. 
Laet year Her Majesty's Government gave b t i t x u  for the whole 
of England and Walee, mnth of Yorkahire and Lamwhim, to be m- 
~lurveyed, and the plane drawn on the scales of 26 and 6 i d e a  to a 
mile, like those of Scotland ; and the h t  vote for prooeeding with 
this great work mu psesed by the Honse of Commaas this year 
without oppoeition; bat with an objection, on ths part of me 
Members, to the immikiency of the amount voted for proeecuting 
the m e y  with the rapidity which ia deaired. 

The principal triangulation, end the initial levelling of the 
United Kingdom, hnve been publiehed; and the 8urvey Depart- 
ment ia therefore in a position to prooeed with the detailed iinuvey 
in any part of England and Wales. During the last year the mrvey 
of Middlemx was finished, with the exception of the detail-plans of 
the oity of London, which has already been published in outline, 
and large portions of the counties of S m y ,  Kent, &sex, Devon- 
shire, Cornwall, and Hank have also been hished. The .estimated 
eoat of completing the Cadastral Survey of England and Wales is 
1,400,0001. ; but with a grant amounting only to 76,0001. for England, 
Ireland, and Scotland, or about 25,0001. for England and Walee, i t  
is obvious that the meam ie very dispmportioned to the magnitude 
and coat of the work 

The extension of the Triangulation of the Uuited Kingdom into 
Franoe and Belgium was published in 1862. This was undertaken 
for the purpose of oonneoting our triangulation with that of Europe, 
so that we now have a connected triangulation extending from the 
Weat of Ireland to the Ural Mountains, and the data for completing 
an am of parallel in the latitude of 52" N., extending over about 
72' of longitude. Operations are now in progrees for determining 
the difference of longitude between aelected stations along the 
course of the am ; and as, on account of the personal equation " 
of every observer, it is necessary that the same individual should be 
employed at evey  etation, the Rumian o h m ,  Colonel Forsch and 



C.pt.in J W ,  of the Imperial Staff, who oommenoed their obeelc 
wtione at tthe enatern e x b i t y  of the am, are now working ,their 
way wedward, and are expected to arrive in this 001phtry to obearve 
a t  Gh.eenwioh, Milford, and Valenth in July next. 
The publicdon of the famimile of Domeday Book by the Photo- 

&oographio prooeas waa finished lest year. The original MSS. a& 
oontained in two volumee, designated ' Qrert Domeeday Book ' and 
Little Uomeedey Book,' oontaining 760 and 900 pages respeotively. 

The faoaimile hr, with one or two exoeptione, been publibhed by 
counties, .in 32 rolmnee, and 10,280 rolumes have already been 
printed. This copy of the Greet Survey of ihe Conqueror han been 
reoeived w i t l ~  grert eatisfsotion by the public ; and the produotion 
of a eerieo of County Maps, showing the poeition of the aereral 
manom or properties mentioned in it, ia now oontemplated. 

G~LOQICAL SURVEY OF TEE UNITED K ~ ~ a ~ ~ . - B e s i d e e  an enume- 
ration of the new geological maps whioh have been published in 
the last year, of the Southern and Central Counties of England, and 
large portione of Ireland and the South of Scotland, I have ex- 
plaiied in my Report to Parliament, that in the wming years a 
sufficient number of surveyors will at once be employed in working 
out the structure of the North of England. Whilst i t  is an obvious 
duty of the Geological Survey to develop the great mineral resources 
which exist in the northernmost English countiee, the public must 
recolleot that the Ordnance Ifape of that region, on which alone 
our work oan be carried out, have only recently been brought 
towards completion. Until this was effeoted, I deemed i t  to be 
highly desirable to finiah off the geology of the districts around 
the metropolie, particularly with a view to the greater supply of 
water for a vaet population from subterranean sources. Now, how- 
ever, that these southern districts have been geologically surveyed, 
no time will be loit in applying vigorouely to the North the same 
processes as those by which the structure of Wales and the eouthern 
and central counties of England has been eliminated. In a few 
years, therefore, I hope to see maps and motions published which 
will fully illustrate the older moks of the lake regions of Cumbelv 
land and Westmorland, as well as of the rich coal-fields of York- 
shire, Durham, and Northumberland. 

NEW PVBLIOATIO~-I~ reepeot to the publication of works on 
geographical wbjeota within the lest two yews, I cannot pretend 
to have a due acquaintance with man J of them. The moef remark- 
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able m a p  which have come Into our possession have been mentioned 
in the Report of the Council ; and a certain number of thoee which 
have been published abroad will be further alluded to in what I 
have to say on varions foreign oountriea. In addition to these, some 
of the m a p  and original prti'cles in Petermann's ' Mittheilungen ' 
may be passed in review in this place. I would more especially 
mention the articles by the accomplished editor, on the physioal and 
atatistical survey of the Austrian Empire, illuetrated by nine 
coloured maps : Sartorius von V'altershausen's mrvey of Etne, with 
a topographical map ~ r in t ed  on the same sheet with a map of 
Kilima-ndjaro, aa surveyed by Baron C. von der Deoken ; the two 
being given on the same soale to facilitate comparison between 
the two mountains; the articles by Petermann on the sea-bottom 
of the British mas and the oartography of the Mediterranean, 
as delineated in the excellent maps of these regions in Stieler's 
Atlas; and, lastly, the maps in illustration of the geographical and - other results of the Swedish expedition to Spitzbergen. With regard 
to British publications, there remain a few which seem to me to 
deserve a passing commendation in this Address. 

The Index Geographione of Keith Johnston ; or an Alphabetid 
List of the prinoipal plaoea on the Globe, with the latitudes and 
longitudes, is a most useful addition to every good library.* 

Phillip's New Imperial Library Atlas, edited by Messrs. Bartho- 
lomew and Hughes, Fellows of our Society, is a clearly-defined and 
attractive work. The chromo-lithographic colouring of the maps is 
effective, and the divisions are not obscured by the insertion of 
too many names. Tho accompanying Index Geographicus at once 
anables the reader to find any place on the map. 

A work about to appear haa just been put into my hands, entitled 
' A System of Universal Geography,' by Dr. Muir of Glasgow, one 
of our youngest and most industrious Aesociatee. I t  forms a large 
volume, and conveys in a compendious style some of the latest 
information on the various countries of the earth. From i b  plan 
of arrangement the work appears to combine the advantages of a 
gazetteer and those of a text-book for schools and families. 

Mr. Murray has just published two volumes of the Travels of 
M. Mouhot, by his widow, a descendant of Mungo Park. The 
travels are in Siam, Lao, and Cambodia, and have near 100 beantiful 
flluatratione : they describe the moat ramarkable rnins of temples 
and palaces which have ever been discovered, comparable only f o ~  

. .. 
Dlackwood and Sons. 
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magnitude to the Pyramidrr and &mplee of Egypt. The book ie 
dedicated to the Royal Geographical Society. 

Mr. William Simpson, one of our Fellows, who has spent much 
time in delineating the natural features of Upper India, the Hima- 
laya~, Tibet, and Cwhmere, has brought home a series of coloured 
paintings of great beauty, which, I hear, are about to be published. 
The sonroee of the hngea and the Jumna, the fine scenery of 
Rajpootana, and the Falls of Gairaoppa, in Mysore, are aa strikingly 
represented as numberless buildings are elaborately and artistioally 
worked out. 

Among the elementary pnblications, I may direct attention 
to an useful little work, by the Rev. Alexander Mackay, entitled 
' Elements of Modern Geography." In a former Address I ven- 
tured to oommend the ' Manual of Geography,' by the same author ; 
m d  the present produotion is an improved and oareful epitome of 
that work, which can be recommended 8s a text book to be need 
in the educational establishments of the oonntry. Chmidering that 
the author ie--aa I know myself--actively employed as a minister 
of religion in the heart of Abenieenshire, remote from acceaa to 
libraries and the great marts of knowledge, I cannot but admire tho 
widuity and remuoh displayed in the preparation of thie elementary 
treatise. 

Fortign C m h y . - O n  the detailed progreee of Cartography in 
foreign coontriea I must delay the attempt to give a p r h ,  except 
with r e a p t  to Rnema ; and on the great strides made by the geo- 
graphers of that empire I will presently dilate. I t  is, however, 
my duty to notice, that though engaged in a gallant and strenuone 
defenoe of their country, the Government of the ancient kingdom 
of Denmark did not omit to comply with our request, to transmit 
to our Sooiety all the aheets of their Topographical Survey up to 
fie time of their presentation. 

Of them maps, which when completed will number seventy aheets, 
about one-fourth are already finished and in our possession, and I can 
truly say that I never saw more beautiful specimens of cartography. 
They embrace many detaila, more, indeed, than those of our own 
Ordnance Survey on the mall scale, and are usefully combined with 
hydqpphioa l  charts on the same scale, exhibiting the soundings 
and -d-kLe ; an agreeable effect being produced by slightly tint- 
ing the water. Even on the Bcele of &, or one inch to a mile 
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end o qnerter, all the elevotiohrs rue delineated by acmtonr linee, 
their height in feet being given Not only are the housea and farm- 
st& marked, but Pleo the minor enaloeurea and wooded and d y  
hats ; so that thin xnap may be favourably wmpered with my work 
publiebed by other and luger natione. Sevedexoellent geological 
m a p  m p a n y  this valuable donation to our Map Moe. 

It dm gmtitlea me to place on record a kind rat of the Qovern- 
ment of Copenhagen in amding to o request I d t l y  made 
tbroogh his Exoellenoy the D a d  Minieter, M. Bille, when the 
Elbe waa blockaded, to grant a paaaport to the ship in which the 
river eteamer of our Medallist, the Hanoverian Baron C. von der 
acken,  is to be tmmlated from Hamburgh to the East Coast of 
Africa The pswport was at onoe eent, for happily wientifio 
explorations were oonsidered as -red by the h e a  as they wem 
by the h n c h  when the Austrian frigate N o m  waa oiroumnari- 
gating the globe during the Crimean war. 

We have to thank the Prusaian Government for transmitting 
to um the detailed. map of the oonree of the Wemr, from ita eonroes 
to ib month. This map M on twenty-one aheete, on the d e  of 
A, or three miles to an inoh. 

W y ,  from Switzerland our exoellent correspondent, Y. Ziegler, 
haa trrrnsmitted for the Sooiety a oopy of the maps reoently pub- 
liahed by the Federal Poat-offioe department ; repreeenting the rail- 
waye, poeCal routae, and telegraph stations of the Confederation. 
The m a p  are aooompanied by e table of dbtmoea between the 
towne, end are remarkably dear and well exeouted. The important 
question of the determination of heighb in Switzerland haa muoh 
ompied the attention of &vim geographers, and a commitbe has 
been appointed by the Federal Government to reconsider the snb- 
jed, in oonaequenoe of the levelling of railmad linea having ahown 
a difference of 2 to 3 mbtrea from the .determination as given in the 
offioial m a p  of Qeneral Dufour. 

~ N T  PBOQRESS OF GEOOB~PHY LN Ilussx.~.-Judging from the 
grandeur and importauce of ita operations, the Qeographid Society 
of St. Petemburg may well be etyled Imperial." He who will 
yeruse the Comptsrendqof the prooeedings of that body, as ably per- 
pared by the Seoretary, M. Besobraaoff,* m o t  fail to admire the 
*Ride and laborious surveys which have been effected, the number 
of valuable m a p  which have been prepared, and the various soiences 
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&%itad to geogrephy which have been enriched by mmamhee amid 
regions hitherto for the most part unexplored by any traveller, 
and m& impdectly known to g q p p h e r a  Foundid on the model 
of o m  own Sooiety so recently M the year 1846, the Imperial 
Society of St. Petersbarg hae now, indeed, beaome a most important 
body under the presidenay of the Grand Duke Canetantine, Peaieted 
by thet enlightend m&id muveyor ond ainmmnavigator Admiral 
LUtke.. 

WhiLt the plPatice m England, and our babifs, have led ns to 
q a r a t e  ethnology and ststiatioe from geography,-the w e n t  Royd 
Sooiety, tlte Linnaers aad Zoologid Societies, and the younger 
body the Etbnogmphid Sooiety, gathering pepars on the vsrions 
eabjeota olosely allied to geography,-the Gemgraphid ljooiety of 
St. Yetemburg embraoea all these cognate bnwbeb and oombinee 
them with phyaioal geogrephy and trsvele; eeparata motions for 
eech subjeot being organized with eeparate plwidenta, irrespeotive 
of the oflioem and council of the general body. 
Ik I had the honour, when this Imperial 8ooiety WIM founded, 

of being named, in aeeooietion with Hnmboldt and Bitter, one of 
the tbree flrst eleoted Foreign Honorerg Membars, simply h u m  
I #had mbtd in working out the etrwture of portiona of thst 
vast empire, I n e f n d y  take s inme pleasure in pointing out to 
my Amouiatea the mcMeesfbl &idea whiah thie body haa made, and 
particularly in the Lest few years, in extending our scqnsintance 
with large portionm of Northern Beia, re well es in the oonatraotion 
of momate mepo, and the diffusion of e o d  knowledge in statistias, 
mtnml W r y ,  and ethnology. 

Independently of the justly fwmoua measarement of an am of 
the meridim fiom the North Cape to the Black Sea, curried 
out by the estronomers and aurveyora led by Btruve and Tenner, 
on whiah I have dilated on previous occasions, the geographical 
explmtiona of lh te rn  Siberia snd the borders of the Chinese 
Empire have been so oondmtted as to throw quite a new light on 
the phyaid geography end nam history of those vsst regions. 
Tbeee sarveye were orgmised in 60 judiciom a manner that they 
were almoet oertain to produce good fruits. Thus, while to M. 
Wwartz, of Dorprrt, and hie aseietante, was enhated the preparation 
of the topographical maps, to MM. Schmidt and Olehn were allotted 
all geological and mineralogical inquiriee ; whilst M. Radde, a a & d  

* Admiral Liitke har recently been advanced to the dignity of Pr*t of 
Imperlal Aademy of &iencer. 



by other able men, waa responsible for the zoological and botanical 
departments. 

With such h n d  prearrangements we need not therefore be 
surprised, that these explorers should have made observatione 
which d l  for great changes in all pre-existing maps, and a t  
the same time greatly enriched the domain of natural hiatory. 
Among the most important of the new featurea which characteriza 
these researches, and which are perspicuously pointed out by M. 
Bosobnrsoff, the following may be mentioned. The physical section 
of the East Siberian expedition haa asoertained that many of the 
existing notiom of the configuration of the vast basin watered by 
the great river Amur and ite affluenta are not only verg inexaot, 
but are often diametrically opposed to the truth. The connection, 
for example, of the lofty mountains proceeding from the eastern 
side of the lake Baikal, and called Yablonoy, with those termed 
Stanovoy on the north-east, haa no existence. On the contrary, i t  
has been ascertained that in this region, as in the interior of other 
wntinents (a phenomenon to which Humboldt first direoted atten- 
tion), the true parting of the watera often proceeds from wmpara- 
tirely low plateaux mtuated among much loftier mountains, through 
which the rivera escape in deep chasms. In this way the water- 
shed of Eastern Siberia is found to proceed from the north of the 
lake Baikal, a little to the north of 56' N. lat., and to throw off 
the d u e n t i  of the Lena to the north, and those of the Amur to the 
south. We also learn that in a more eastern or lower portion of 
the great Amur, the chain of Bureia has a different outline from that 
which has been assigned to it. The wdden southward deflection 
of the mighty Amur from the Cossack station of Paahkoff ie deter- 
mined by 8 lofty mountain-ridge striking from east to was$ and 
not from north to south, as formerly represented on maps. Thie 
stream has, in fact, found an iewe by a profound fitsure, with pre- 
cipitous 018s on either side, of whioh gorge it takes advantage. 
If we turn to the western portion of this region of Siberia, we find 
that there also mearches have produced a great change in our 
previous knowledge. The form of the Saians Mountains, which 
range eastward frbm the Altai, haa undergone considerable mods-  
cation, se determined by the observations of Sohwartz and Kryjine. 

P rac t id  cartogrephem will consult with much profit the mapa, 
almost completed, of these hitherto ill-defined tracts, and geologieta 
are awaiting the desoription of the rocks and their contents, whilst 
ethnologisb are looking for sccormta of those curioas tribes of 



'Mongolian and Ruaso-Chin& Tartare, of which the late Mr. Atkinsori 
and his reliot have given ns mch lively sketuhes. In the mean time 
we may be quite wre that the splendid and abundant collections of 
animals and planta brought to St. Petemburg will be found to illustrate 
the direct dependence of the animal and vegetable products on the 
physical geography and climatology of the region. I t  is by wch a 
well-devised and richly-endowed expedition as that of the Survey 
of Eastern Siberia that geography attaine its highest distinctions; 
and I am sure that all those whom I addreas will rejoice with me, 
that a Sooiety. founded on om model should in so few years have 
attained a distinction which entitlee it to the grateful thanks and 
approval of all geographew. 

Whilst the Russian Geographical Society has thus carried scien- 
tifio explorations, and applied its scienoe to newlyaquired, wild 
tracts in Northern Asia, and to important outlets for the commerce 
of the empire, ita members have not been lees actively employed 
in enriching their country with valuable data, in cartography, 
ethnology, and statistics. 

When I travelled in Russia, upwards of twenty y a m  ago, the 
greateat of all desiderata, and which, es a geological explorer, I felt 
moet, was the want of a good general map of the country. That 
work, which was oommenced by the Imperial Geograpllical Society 
in 1867, haa been completed, md  the map was issued for sale last 
year. This most important work, embracing the Cauoaans, has 
been followed by another still more scientific,-a Geographical and 
Statietical Dictionary of the Empire, of which some parta have 
already been published. Thanks to the very numerous journey8 
and surveys which have been made, this Dictionsry will be a atrik- 
ing reoord of the substantial advancee which Russia has achieved in 
the lnat quarter of a centmy. 

In  an A d h  like this, in which i t  is my duty to refer to 
geographical progress in many countries, I cannot do justice 
to the Imperial Society ae regards numerous other mbjects 
which this body has, in the most exemplary manner, combined 
with the extension of the higher branch- of physical scienco. 
Inquiries of real utility to the nation, such as in times gono by 
were executed in England by the Societyfor the Diffusion of Useful 
Knowledge, have been made in various branches of statistics, 
showing how zealously the Russian Government is labouring to 
dispel ignonmce, and thus, by extending true knowledge, to enable 
ill claaaa. the better to appreciate and value the vast improvemenb 
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amo~~nting to a moial and peeaeful revohtion in the condition of 
the people, whioh the present Emperor has m liberally cmd bene- 
fioially i n t r o d d  Some of these good meaeures were, indeed, on 
the point of being d e d  out in the weetern Governments border- 
ing on the kingdom of Poland, when the outburet of she inm- 
reotion in the latter seriously interfered with the development of 
the material prosperity and improvement of the country. 

In referenoe to the establishment of telegraphio oommunication 
with China acrose Siberia, in whioh, ae I announced to you laet 
year, our asaooiete Mr. Grant waa busily employed, i t  is aatishotory 
to know that the Bnssian portion of the enterprim is so far com- 
pleted, that the telegraph station at  Irkutak, distant 5700 milee from 
St. Petamburg, wee opened five m o n h  ago (2nd December, 1863), 
m d  thus meseagee will be, aa i t  were, instultanmdy aonveyed, 
whioh formerly required 23 dap. To no country, indeed, -u 
telqraphio oommunication of mom vital oonsepuenoe tbad to 
Rneeia, in whioh a Government meesenger, oarrying the mod im- 
portant despatch, would have ocoupied a month in wnveying that 
which is now tBe a i r  of hare ,  if not of minutee.* 

Further resulta of the expetlition of Eastern Siberia snd the 
borders of China, inoluding all the river-eystam of the Am=, have 
recently appeared in the publiation of a large map in 7 sheets, on 
the male of 40 verste to an inoh. Thie work, emouted by M. 
Schwertq ie aooompanied by a g e n e d  detailed p. The eame 
author hao aLao prepared a cheaper map on a d l e r  d e  and em- 
btPoing a muah larger region of Siberia. M. Sehebunin haa ereanted 
a deteited map, on the soale of 5 vereta to an in&, of Gaghalin, 
whioh h w e  grerrt ohangee in the form which hna been given to 
this large island in all preoeding maps; he also oontemplatee de- 

* In the lately~uluired territory of m r n  Siberia a new colony lrar been 
founded, to the math of the Amur, on the Usuri River which waten L e  richest 
country of that region. 
The general reader u well M tbe geographer will be highly tified by a 

rrnsal of the work of Ls Comte Hemi Russell-Rillough, e n t i s S e i i  mille 
ienes B traven 1'Asie et  l'Odsnie' (Paris. :Libmire Hacbette. 1864), which 

the author h tmnsmitted to me since the Annkemnry. The. ap&or's journey 
across Siberia and the Deaert of Gobi, in the depth of winter. u ~n fine eontrcud 
to hie descent in the summer of the p a t  river Amur to its mouth, amid the 
moot l&t and magnificent vegetauon. I cite thiu work, when YhT of 
the geographical researcher of the Russians, as giving m attractive a eecri tion 
of the scenery as to render many a traveller anxious to visit that ma 
gigantic stream. the Amur, dudng t b a .  months when it i. open tomviga%L?:l 
short, whether ar respects Fgstern Siberia, China. Japan, our Australian Colonies, 
or our Indian Empire, I gladly commend the work of Comle Henri Rnssell M a 
gmphio rteLch by a qubk o b m e r  aad a lively and agreeable wdter. 



C3sd map of other traob, imluding the ooprse of the rivem 
Amgun end Brrrein. 

From the reaetuohes of M. 6ohmidt the geologieb, aided by the 
bdanbt Glehn aad tbe topographer Sohebunin, we leara thet the 
region beyond the Seta of Baikal is datinguiabed by a p t  variety 
of geologioal formations. crystalline rocb, however, a b o d ,  and 
the unaltered sedimentary foseiliferoue formations are lnwh lees 
extended. Among the latter, the Devonian and J d o  depoeita 
have been best reoognieed. The latter hae the petrographical 
eharaotem of the Jureesio rooLe of the Cauwua, d oonteine 
certain beds of cod, whioh in one spot is eaid to paw into graphite. 
Further e a a h d ,  and along the Saigon or ohief mountaim, and on the 
Bmurbelow the junotion of the Zeia, there are spread out great fresh- 
water formations of t e r t i q  age, whilet in the p t  ieland of &&ha- 
lin very recent marine tertiarier repoee on trne ohallr and omtaoeolls 
depO0;ta. Having dimovered w h t  he believe6 to be many tran- 
sitions between orgstelline mhr and unaltered sediments with 
foseila, M. Sohmidt ie a€ opinion that all woh o h n p  have been 
brought about in an aqneo118 manner, and not by any platonic 
or igneons aotion. The ingenioas author ie obliged, however, to 
d m i t  the existexme of obsidian in one p b ,  and haa not yet deve- 
loped hir prooh in Gvoar of hie novel syetem, in whioh, if I have not 
been misinformed, he seems to oarry the ohernical and Neptnaio idma 
of Biaohoff to what I cannot but d d e r  an extravagant length. 
Fram moh thearetio speoalatione it is indeed oomfsrtkng to 

myaelf, as a praotical geologist, to turn to the more reoent labonre 
of my dietingaiahed fiend M. Abioh in the p e n i d  Apohemn d 
the adjaoent parta of thaCaspian Sea. There, the apparition of new 
inlnndn in the see, and tlm eruption of the mud voloanoea on land, 
show, aooording to him, the 01- oonneotion whioh exists, in a 
natural h k q  point of view, between the anoient igheoas $en+ 
mena BO apparent throughout the Canoaaoa and the analogcma but 
muoh more puny eruptions of the p=nt day, as exhibited in the 
n o r t h e r n  fbd of that great ohain, where one of the i s l h  
(Konman) was thrown up in 1861. 

After five yeare of aotive labour and aseiduoua reaeamhea inEMtern 
Siberia and in regione rarely vieited before, and some where no 
a8Wiat had p d e d  him, M. Radde hae, es it were, oompleted 
our aaquaintence with the zoology of theee vest regione, pa* of 
whioh only had been vieited by Pallae, MiddendoB, and Vozna- 
seneky, and mowtly by Maaak and Sohrenk. The Leet of them tra- 
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yellers gave indeed an excellent idea of the natural history of the' 
region of the Amur; but M. Badde has dona more, in gathering 
together a c&mplete fauna of h t e r n  Siberia. He haa prepared 
zoo-geographid maps of all the regions he travereed, in which he 
has shown, by means of colours, the limits of the range of eaah 
group of animals. Hie oomprehensive geographical reaoarches, 
which led him to divide Northern b i a  into three zoological and 
botanioal zonea, ere of a high order of merit. These regions are 
Siberia proper, to the southern limit of which the reindeer ranges, 
and in which the Siberian cedar grows; the region of the Mon- 
golian Steppe ; and the region of Northern Manchuria. 

Confirmed as these grand zoologioal deduotions are by the deter- 
mination of the collateral plants of each, I em led to believe that, 
since the earlier dap of Humboldt, there ia no work on natural 
hiutory which haa more tended to oomplete the general viewa of 
the true physical geographer. This grand publication of M. Radde 
has directly resulted from the direction of the Imperial Geographical 
Society and the support of the Government; and we hope soon to 
be able to admire the illuatrationa of numerous natural types hitherto 
wholly unknown to mefi of science. 

Another contribution to the physical knowledge of them 
ooi~ntries ia a pamphlet on the climate, by my valued friend 
M. Middendorff, the justlycelebrated traveller in Northern Siberia. 
The work entitled ' La Contrh de l'bmour,' by M. Maximowice; i s  
ale0 a most important addition to the litasature of the Geography 
and Natural Historg of Siberia 

Irrespective of natural hiatory as a branah of geography, one 
phenomenon haa been brought out in etrong relief by the physical 
section of the expedition to Eastern!Siberia, viz., that in the basin of 
the Amur, as in the island of Sakhalin, tho right bank of the river 
ie steep and preoipitous, and the left bank low and flat. I pointed 
out tho aame phenomenon twenty years ago in regard to the great 
rivenr Volge, Oka, &on, in European Bussia.* The probablo explana- 
tion of thia striking phenomenon ie that the flat regiom on the left 
bank of each river were formerly broad riverine sheeta,and by the ele- 
vation of land, the destruction of forests, and other causes, have been 
so desiccated that the watere have at length found their natural 
boundary in the escarpment of roob which rise successively from 
the low regions of the north to the loftier ranges of the south. 

Bee 'Roeda in Europe and the U d  Moantai~,' voL i. pp. 91, G50. 



&cent Progress of Geagraphy in Rwsia. cxlv 

An expedition under M. Anosoff in search of a gold region on 
the Chinese frontier, reported as such by fugitives, has returned 
without suooess. They found that this tract had been extensively 
washed for gold, and, from the remains of buildinp, &c., it is 
wpposed this district of country had been occupied by a powerful 
people, but the gold seems to hace been nearly exhausted. 

In further developing the geography of the Kirghis countries 
between the Russian and Chinese boundaries, the Imperial Geo- 
graphical Society have been so fortunate aa to secure the services 
of M. C. Stmve, who, assisted by M. Potamine, an accomplished 
Cossaok, haa been for eome time exploring the water system of 
the Black Irtysh, and who, when laat heard of, had psssed the 
mountains, containing graphite, which separate the basins of 
Baikal and Tezei-San. The great lake of Tsztri-Gen with its 
fisheries had already been occupied by Russia; i t  receives no 
~trerrms from the north ; the basin of the Black lrtysh is entirely 
distinct from that of the Ulangnr. The explorers found tho 
mountains of the South Altai to be much nearer to the Lake Marka 
than in represented on maps ; this highly picturesque gheet of 
wator being embosomed in lofty mountains. In those Asiatio 
explorations the Tranailian, or country of the seven rivers (Semi- 
vetch&), muat not be forgotten as having been examined by 
Colonel Oolubeff and Colonel Babkoff at the east end of the Lake 
of Tsu r i -h .  

Coal has been found in t'he mountains of Karatau by Cdond 
Tcherniaieff, which, though of poor quality, may prove of im- 
portance to Rnssia in feeding her new flotilla on the Sea of Aral, 
with fuel by tnmsit along the great river Syr Dsrie. The present 
supply of coal for the Aral region cumes from the ooal-field of the 
Donetz in South Russia, a distance of about 1200 miles over the 
Caspian Sea and Desert of Ust Urt. 

Among the important expeditions recently rmdertaken and 
directed by the Imperial Geographical Society is that which, nnder 
the guidance of the eminent naturalkt M. Baer, aided by M. Hadde, 
hae examined the Sea of Azof. All the results of this inquiry are 
not yet fully known; but whilst we ascertain that tlw amount of 
mdiment and detritus poured oat by the Don and other stream 
into this inland sea necewrily diminishes the depth of its waters, 
yet, t h i~  operation not being so rapid as eome persone have s u p  
posed, a long period will elapse 'loefore navigation will be mate- 
rially impeded. 
YOL. XXXIV. R 
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The conclusion of the Rueeian report had not reached me when 
this Addreas waa read; but in the part transmitted I am glad to 
find that the eulogiw which I paesed, at the last Annivemry, on 
the laboura of M. Khanykoff and the Rwian Expedition in Pemia 
quite accord with the well-digeeted analysis of M. Besobraeoff. 

Arabia.-We have been much gratified within the last few months 
by the lively and exciting narrative of hie journey across Arabia, 
given to UE by Mr. Qifford Palgrave. This enterprising traveller, 
who took high'honoura at Oxford, and haa sinoe been a wanderer 
over many regions of Asia, travelled in the character of a phy- 
sician acrogs the northern and central parta of this great, but 
little known, peninsula; and, with the exception of Major Sadleir, - 
who is described as having travelled with the silence of a bale of 
goods in transitu, he is the only one of modem explorers, who, crose- 
ing the very heart of the country, emerged on the Persian Gulf. 

Although Mr. Palgrave has fixed no latitudes nor longitudes, he yet 
travelled far beyond the adcenturol~s Wallin of Finland, who only 
reached Hail. His sketch of the people of tlie inland kingdom of 
the Wahabites, and their capital Rirdh, and the clear distinction he 
draws between the wandering Bedouins and the regularly governed, 
civilised, and strict Wahabite Mahomedans who lire in the central 
towns, are so cery instmotive, that the Council have warmly appirwed 
his labourn by confemng on him a testimonial. I trust that Mr. 
Palgrave will elaborate the eloquent commnnication he made to us, 
and which is given verbatfin in Vol. viii. p. 67, of our Proceedings, 
by producing a work worthy of his abilities and research. I can truly 
say that on no occasion have I seen the Fellows of the Geographical 
Sooiety more gratified and exoited, than when Mr. Palgrave narrated 
hie adventures in croseing Arabia ; and enrely, as mpectd the deep 
interest created, I was fully borne out when I termed his narrative 
the Thousand and Second Arabian Kight's Tale ! 

Little as we know of the interior of Southern Arabia, I am 
reminded by my friend the Rev. C. Fomter, that there are evidences 
tending to sustain the accuracy of Ptolemy, when he spenks of four 
rivers in that region. In the parts of Arabia traversed by Mr. 
Palgrave, a river, after fertilising whole calleys, disappears under 
the sands, and re-appears no more. So is it in the south. For, even 
on that very coast, so well surveyed by the ship Palinurus, and where 
no riven were discovered, a river, the month of which is lost under 
aanda, wrrs discovered by the late Rev. Thomas Brmkman, who 



examined that ooast in an Arab &, prooeeding from Aden to Shehr, 
and landing continually in spots where no large ship (like the Pali- 
nuru) muld approach. This river is considered by Mr. Forster to 
be the Caih Canim of Ptolemy ; and a lithogmphic sketch of it is 
given in hie ' Sinai Photographed,' and is described at pp. 349, 354 
of that work. Mr. FoIBfBr further believss, from the m u n t a  given 
to Mr. B r o o c h ,  that another of Ptolemy's four rivers, the Prion, 
rnns perellel to the mubridge, and is lost in interior sands. Not 
pretending to give any opinion upon the question of whether these 
rivers be redly two of those mentioned by Ptolemy, it is gratifying 
to find that, as in Africa, so in Arabia, modern discoveries go to 
sustain the accuracy of that great ancient geographer. 

Hindx@an.-l'he Report of the operatiom of the Trigonometrical 
Survey of India dnrimg 1862-153, is full of interesting profeseiond 
detaila Thia great Survey, which was commenoed upwards of fifty 
years ago, and which hae sinoe been so ably conducted by our di~tin- 
pished Aeaoeiates, Sir George Evereet and Sir Andrew \Vaugh, is 
one of the most important reeulta of our rule in India ; and the present 
Report by Major J. T. Walker, BE.+ as one of a mriee oontaining the 
h l t o r j  of tlne Survey, is of greet value. In addition to the general 
review of the promedings for the year, it contains two Hsports, 
whioh am complete in themselves and of special interest, namely, 
aa account by Mr. C. Lane of a portion of Independent Tipperah, 
and a reooollalesanoe, by Captain J. P. Besevi, RE., P.B.Q.s., of a 
portion of Jyepore, in Gondw- These are parts of India hitherto 
unknown, and whioh have never before beon visited or mapped. 

The important observations of Captain Qodwin-Austen on the 
region of the Western Himalaya will be commented on under the 
head of Qiaciers (p. 221 ). 

Major Showers, of the Indian Army, has reoently published 
some interesting letters upon two practical questions connected 
with the geogrephy of India: the one refers to the terminus of 
the Madras Railway on the Malabar ooast-the other to the pro- 
posed port at Sedashegur. Major Showers gives good reason 
for preCembg Narakal--6 miles north of Corhin, ae the ocean 
brminum of the railway-to Beypoor, which is 80 miles farther to 
tho northward, the latter being an open roadstead exposed to the 
full force of tbe south west monsoon; whilst at the former place, 
the eea within the area of a square league, forming the anchorage, 
is in all weathers perfectly calm. If the awount which Major 
Showers gives of this locality be correct-and he appears to write 

h 2 
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from personal observation as well as on the authority of the resident 
Marine OfHcers-the calmness of the sea along the Narelral shore is 
one of the most remarkable phenomena of physical geography in 
the world, and well merits further inveetigation. With respeot to 
Sedashegur, which is regarded with so much interest a t  present, aa 
the proposed outlet for all the cotton-produce of the Southern Mah- 
rattan country, Major Showers's opinion is decidedly unfavourable. 
He  ahows, in the 6irst place, that the construdion of a breakwater 
in the open sea, without which the port would be inacoessible during 
the monsoons, would be attended with the utmost ditficulty, owing, 
on the one hand, to a sea-botbm of soft yielding mud, and, on the 
other, to the working mason being limited to an interval of seven 
or eight months' duration ; and he ahows, in the second place, that if 
the port were formed, i t  would be almost impossible to maintain a 
regular communication with the interior, owing to the natural 
obstacles-eqeoially from floods-crs well as the extreme nnbeelthi- 
uem of the surrounding tract of country. 

E'-.--Mr. Swinhoe, who had well pmpared himself for such 
a taak by a long residence in China, has given ns a very clear 
acoount of the geography, ethnology, and natural history of thie 
island. The value of this communication from H.M. Vice-Consul 
a t  Formosa was pointed out at length to the h i e t y  by Admiral 
Collimn, who formerly surveyed its shores, and by Sir Harry 
Parkes, who gave to the meeting an instructive sketch of tbe history 
of European, Chinese, and Japanese relations with the islaardenr 
The prospects of increased trade with this large and fertile island, 
now that i t  is opened under Lord Elgin's treaty to Europeans, were 
diecussed, and the statements of Mr. Swinhoe confirmed regarding 
tho superiority, as ports, of TamSny and Ta-How to the port Taiwan, 
which was the one originally eelected.* 

!& Malay Archipelago.-At the meeting of the 8th June, 1863, we 
were gratified by the reading of a Memoir from the pen of that 
eminent naturalist, Mr. A. R. Wallace, on the Blalayan or Indo- 
Australian Archipd8go.t After eight years, passed in that higbly- 
interesting region of islanb of all dimensions, from the vast and 
still little known Borneo, and the still less known New Guinea, tct 

the remote and semi-barbarons Timor, Mr. Wallace came before us 
with a well-established natural boundary-line between one large 

See 'Proceedings Royal Geog. Soc,' vol. vi i i  p. 23 ; aleo ' Proceedi~ of 
British Association for Advancement of Science,' Newcastle Meeting, 1865. 

t See ' Proceedings,' vol. vii. p. 906. 



region of the ielands of the Archipelago and another ; the one being 
Asiatio by ita animal and vegetable life, the other having an Anstro- 
Malayan type. 

Indicating how tbe Asiatic Islands were probably once oonnectad 
as tewa jirma, and pointing to the various oeaillations of the mrfaoe, 
in these lands so replete with volcanoes, Mr. Wallace happily ehows 
how, by simply traversing one gut or channel occupied by a deep 
ma, only 15 miles wide (between Bali and Lombok), the traveller ie 
at oncestransported from tbe Asiatic to the Australian kingdom of 
natural history. This physical separation he considers to be one 
of great antiquity, whilst the separation of the mass of Asiatio lands 
to the west of i t  into innumerable smaller parta (yet all being a 
community of Asiatio type), is viewed as being of posterior data. 

Whilst this philosophic Memoir naturally gave great satisfaction 
to my learned and sagaoious friend, Mr. John hwfurd ,*  who has 
passed many years in the Indian Archipelago, I must sleo be allowed 
to my that it gave equal satisfaction to myself, from the skilful manner 
in which the author brought to bear all his lore in the various 
branch= of natural hietory, to sustain his grand geological induo- 
tione as to the enormous changes which have sucoessively m u l ~ e d  
in the physical geography of thoee diversified regions. 

It is, indeed, to be remembered with pride (partioularly by ns, 
who cheered on Mr. Wallace when he left theee shores ten yesre 
ago on hie adventurous travels), tbat no such reeulta ae these oould 
have been laid before geographers when the sciences of Zoology, 
Baby, and Qeology were in their infanoy. l'he work of Mr. 
Wallam is, therefore, a true index of the advance which has been 
made in geqpaphy, in the correlation of the most arduous and 
extensive researches and obeewations of the traveller and statir~t 
with every branch of natural history science. 

AusCrcrlaab.-The great and important discoveries made In hitherto 
nnexplored tracta of Australia having been largely dwelt npon in 
last year's A d d m ,  I will confine myself now to mentioningaeveral 
collateral subjecb, which have recently been brought forward in 
-peat to that vaet portion of the terrestfial surface of the globe. 

l'he intention, to which I Iluded at the last Anniversary, of colo- 
nising portions of North Anetrelia by South Australian eettlers, to 
proceed thither by sea, is about to be carried into effect. A North 

-- - --A -- - 

9 See Mr. Crawford's most vnluable work, ' A  Descriptive Dictionary of the 
Indian lclnndm and adjacent Countries' (Bradbury and Evans, 1856), with a map 
of the Asiatic Archipelago. 
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Australian Settlement Company has, indeed, been formed, the chair-. 
man of which is Sir Richard Graves M6Donnell, the late Governor 
of South Australia, and under whose administration M6Douall Stuart 
made that remarkable journey from Adelaide to the Indian Ooean,* 
which  ha^ led hia brother colonists to make this great venture. If 
success should attend the bold enterprise, whether brought about 
by a settlement in Van Diemen's Gulf, or in the Queen's Channel of 
Cambridge Gulf-the latter of whioh I ehould think much preferable 
(see my last Address)-then it is almost certain that a separate North 
Australian Colony must be established, ineemuch as i t  will be im- 
poaaible that the Government of Adelaide should rnle a population 
separated from them by a d i a h c e  of 1300 miles, much of the inter- 
vening space oonsiating of tracta of ellnoat impassable aande and 
forests. 

If such a colony ahot~ld be established, and i t  be afterwards found 
impracticable for Englishmen to labour in the open air in so warm e 
latitude, I trust that Hindoos, Malays, or Chinese may be used for 
thnt purpose; for, by whatever means effeoted, I shall rejoice in 
oeeing the realisation of a project, which I have advocated at meetinga 
of this Society for many yea*. I am fully pereuaded that, with the 
rich products of that region, the fine beys of the sea on the 0011th 
shore of the great Indian Ocean must, sooner or later, be occupied 
by a great maritime nation like our own, which already poesesses 
the other three sides of this vast continent. 

Already, indeed, we know that, under the anapioee of the Qovernor 
of Queensland, Sir George Bowen, and for the purposes of trade 
and commerce, a new settlement has been made a t  Cape York, the 
northernmost point of this continent. From the same authority we 
learn the resulta of the important navel survey of the inside of the 
Great Bamer Reef, as completed by Commander Robinson. On thie 
point I must refer you to the full explanatory comments of Sir 
Charlee Nicholson and the Hydrographer, Captain Richards, aa given 
in the report of the meeting on the 11th April laat, which is to be 
seen in o m  Proceedings. 

We now h o w ,  from the high authority of Captain Richards him- 
self, that, although twenty yeam ago the inner mute from Cape York 
to Moreton Bay was the most intrioate p m g e  in the world, i t  ie 

Whilat t h m  sheets are passing thron h the press I have received copies of  
the 'Journals of J. M'haal l  Stuart,' wfich have just been published in t i  

handsome volume, by Mesera Sunders and Otley ; edited by Mr. Hardman, and 
illustrated by Mr. Angas, with an excellent map by Weller. The work ought to 
be in the hands of all who are iuterested in Australian exploration. 
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now rendered as navigable as the English Channel, thanks to the 
labonrs of our naval surveyors. I t  was, indeed, most gratifying to 

, 

find Captain Rioharda chamterieing that survey as one of the most 
gigantic and splendid undertakings ever carried out by any nation : 
and 1 repeat, what I have said before, that every true geographer 
will gratefully cherish the recollection of those bold and skilful 
eeamen, Captain F. Price Blackwood, Captain Owen Stanley, and 
their wooemors, through whom the eaat ooast of Australia has been 
opened out to the navigation of the world. 

The mooted question of the extent to which the snccedul prope- 
p t ion  of flooka of sheep can be wr ied  in advaucing towards the 
Equator from our old settlements in Australia, which was vigorously 
disauesed last year, particularly when the joumep of Landebmugh 
and M'Kinlay were under our notice, has been revived, and will no 
doubt continue under discussion until the perseveranoe of our 
oountrymen shall have decidedly mttJed that limit by experience. 
Aa far as esoertained data go, i t  had been found that in Aushlia 
sheep have thriven up to 1 0 ° ~ u t h  latitude, which alone givea M an 
enormow range for the flocks of new settlers. 

Amid the few regions of whiah we have acquired little or no 
additional knowledge in the last quarter of a century, we ]nay cer- 
tainly place New Guinea. Hence i t  gave me much pleasure when 
the attention of the Council was directed to a proposal of Sir Charles 
h'icholson to endeavour to explore the southern wasta, bays, and 
rivers of that great mass of land, from the new settlement of Cape 
York. I trnet that the Admiralty (looking only to the narrow 
channel which separates h'ew Guinea from Cape York) will lend 
a helping hand in mch a survey, aa soon aa circumatanw will 
permit. 
Nsro Zeahui.-From Australia and tracts lying to the north of it, 

let us turn to the southern portion of Australasia, New Zealand; 
where, despite the war which has unfortunately prevailed in the 
northern island of the p u p ,  great advances have been made in 
delineating the phyaoal geography and geological structure of the 
provinces of Cantarbury and Otago, in the middle island. 

Thrw Papers of great interest have been commnniarted to 
the Society, whioh throw additional light upon the physical 
geography of the hitherto unsurveyed districts of the great 
middle island of h'ew Zealand, and contain new facts jllna- 
trative of glaaial action. I consider it, indeed, to be 8 fortunate 
circumatanoe for our soience, that theam regions should have been 
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viclited by such men as Dr. Hector, Mr. M6Kemw, and Dr. Haast; 
We may now compare their observatiom with those of Professor 
James Forbes and others in the Alpine regions, and those of Dr. 
Thomson and Dr. IIooker in the Himalaya Mountains, of which I 
shall have occasion to speak at some length in explanation of my 
own views aa a geologist upon this interesting topic of glaoial 
action. 

The first of these papere to which I call your attention is thrrt 
which relates to the successful journey across the province of Otago, 
by my friend Dr. Heator, so distinguished already by hie explo- 
rations in North America and British Columbia Leaving the town 
of Oamam, his party proceeded by the right bank of the Waitaki 
River, and then, following the course of the tributary Ahuriri, crossed 
Robinson's Saddle. At the Wanaka Lake the psrty left the outposts 
of the settlers, and proceeded into the tsrra incognita by way of the 
Matukituki River, which empties itself into the lake upon its 
western shore. Forming a central camp here, Dr. Hector with 
two men proceeded up the valley, a n w t e r  exploring in a northerly 
direction, without success, for an available route, advanced on 
foot, and reached the glaciers whioh form the source of the river. 
Ascending a saddle-shaped mountain by a steep climb, partly over 
the glacier, they found ita elevation to be 5500 feet above the sea. 
The view obtained of the mountains was extensive and grand; 
Mount Aspiring, enveloped in ice, 10,000 feet high, on the right; 
and Mount Richards, with its enormow glacier which forms the 
souroe of the Jackson, on the left. I t  wee here that the track of 
gigantic birds, supposed to be the Dinomis, which was first taken 
for a native pathway, waa observed. After a vain endeavour to 
follow the oourse of the Jackson River to the sea, owing to the den- 
sity of the woods, they were compelled to return, having resched a 
point 8 miles from the west coast. 

Another Paper on New Zealand is a Raoonnabance Survey of 
the Lake districts of the Otago province, by Mr. M6Kerrow, who 
states that 4883 square miles have been surveyed and classified into 
Pasture, Forest, Lake, Barren, and Swamp. The bearings of the 
survey from the trne meridian and a datum lihe for altitudes are 
given. In his remarks upon the configuration of the country, Mr. 
M'Kerrow calls attention to the great and sudden differences of 
elevation that diversify its surface. The mountains rise from 4000 
to 9000 feet, and the line of perpetual congelation in that latitude 
has been determined to be 8000 feet. The mountain-ridges lying 



in a N.N.E. Bnd 8.aw. direction, are directly athwart the track of the 
prevailing wind from the PacSo Ocean; and it was noticed that 
the snow-line on the north-weet aide (the side exposed to the wind) 
of the mountain-ridges was higher than upon the south-east or 
the aheltered side ; thus showing that the wind has a very deaided 
influence in producing thk effect. The flood-marke show a rise 
and fall of water almost incredible, and the deltas at the mouths of 
the rivers are invariably and rapidly advancing into the  lake^. 
The value of the latter as reservoirs, restraining the floods, is par- 
ticularly expatiated upon, and the greater extent of the lakes at a 
former period is pointad out; while attention is aalled to the varied 
influences at work which produce a oonditiog of unetable equili- 
brium " in the atmosphere, producing s t o m  of great violence. 
Tbe third Paper is a moet important account of the highly 

interesting journeys of the provincial geologist, Df. H w t ,  of whose 
deeds I was led to augur most favourably, in consequence of the 
high character which he brought with him from Vienna, m testified 
to me in a letter from my erninwt friend, M. von Haidinger. 
In the year 1861, the rivers Ashburton and Rangitata were traced 
by Dr. Haast to their sources in Mounts Arrowsmith and Tyndall. 
In 1862, the course of the River Tengawai was followed, and the 
mountain-range crosaed to Lake Tekapo, the aflluenta of which were 
traced to the Godley Glacier and Mount Darwin. Lake Pukaki was 
vieited, and ita souroes in the declivities of Mount Cook ascertained ; 
and the Naumann Range, from whence the Dobson and Hawkim take 
their rise and flow into Lake Ohan, was explored. 

In 1863, Dr. Haast proceeded from the Orihi River along the 
coast to the Waitaki River, which he ascended, add followed the 
course of ita first tributary on the left bank (the Ahuriri) to its 
eource, visiting also the western shore of the Ohau Lake. 'l'he 
Hawea Lake was grossed from sonth to north, and the River Hunter 
explored to ita source in Mount Ward. Lastly, the Wanaka Lake 
was traversed ; the River Makarora traced to ita origin, from whence 
he crossed over a pass, 1012 feet above the sea, and descending a 
river (which has since very properly been called the Haast), he 
reached the western shore of the island near Open Bay. 

&I a general commentary upon these remarkable journeys, Dr 
Haast observes, like Mr. WKerrow, that a longitudinal mountain- 
chain of great magnitude, forming the watershed of the island, 
rum from north-east to south-west. The continuity of this chain 
is broken through only in a very few places, otherwke it prerjenta 
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high and abrupt walls of great altitude throughout ifa whole length 
in the Cantarbury province, wherein i t  reaches an estimated height 
of 10,000 feet, Dr. Haaat describes the different pwes  through this 
chain, and in particular that pse  which he considem to he unique in 
physicel geography, and through which he penetrated to the weetern 
shore of the island, over a ridge not more than 1012 feet high. 

In the course of these exploratiom he h availed himself of the 
opportunity of remarking and commenting upon the features of 
glacial edion, which he haa thoroughly described in all ita different 
phesee, and illustrated by a series of very hut i fu l ,  coloured sketchea 
upon a large d e .  The sketahee are now deposited in the archive8 
of our Society, and, together with the admirable dewription which 
accompaniee them, will enable the physioal geographer to compare 
the resulta of Dr. Heaat's observations with those which have been 
d e  amid the glaciers of the Alps and of the Himalaya Mountaine. 

In one of his intere~ting communications, Dr. Haast describes the 
malous efforts made by Mr. IVhitcombe, after traversing these Alps, 
to reach the mouth of the Taramaks~~ River; and I must refer you 
to our ' Prooeedings,' vol. viii. No. 3, p. 58, for a very touching 
account of the manner in which that excellent scientiflo observer 
lost his life.* 

I t  appears that Mr. Albert Walker, with hie brother and Mr. 
M6Farlane, passed through a country on the west mast which had 
hitherto proved inacceesible, i. e. from the month of the Taramakau 
river to that of the Wanganui. Mr. Walker sent his account of this 
arduous journey to our late Assistan$-Secretary, Mr. Qreenfield ; but 
through the confusion incident to the illneas and death of that 
gentleman, this document haa not yet been read or noticed. 

As your attention wea directed at the last Anniversary to the 
rapidly increasing produce of gold in the westarn parta of the pro- 
vince of Otago, it is unnecessary that I should recur to that important 
feature in the structure of New Zealand. 

British Columinh and Francouver Island.-Though unable to comprise 
within the limita of a short memoir any detailed description of 
British Columbia, Lieutenant Palmer, R.E., who has served in that 

* I earnestly hope that ohram~lithographic copiea of thoee very remarkable 
colonred sketches of the New Zealand Glaciers will be won published. Gh- 
cialists and Alpine travellers shonld possess them. - 
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colony four yeam and a half, has given us a very clear and sensible 
sketch of the geography and chief capabilities of that vast, and, as 
yet, very imperfectly explored region. Subtended on the west by 
the densely-wooded coast or Cascade range, with ita long and deep 
bays, and on the east by the flanks of the much loftier Rocky 
Mountains, a band of plateau-like and undulating country, of about 
100 miles in breadth, watered by the F w e r  and its tributary streams, 
is the tract which may eventually be beat rendered capable of gield- 
ing produce for the support of the mining population. The chief 
gold mines, which lie in the mountainous tract of Cariboo, to the 
east of the plateau land watered by the Fraser, are well described, and 
we learn how the earlier proprietors traced up the precious metal, 
from the banka of the Fraser and Tho~npson Rivers, till they reached 
those western water-sheds of the Rocky Mountains, in which, doubt- 
less, vast amounts of mineral wealth lie hidden. The picture of the 
difficulties which the minets have to encounter is thoroughly well 
drawn, whether as to the want of prorisions, or the excessive cold, 
and all the disadvantages of a new rtettlement in a wild and sterile 
land. I n  fact, gold mining is only beginning in British Columbia, 
and the few creeks in which diggings have been EO successful will be 
followed up by discoveries of gold in the quartz veins of the slaty 
rocks. I n  Britiah Colnmbia, aa in California and Australia, those 
quartz reefs, be they veins or altered beds, range from north to south, 
or rather from north and east to south and east. Now, when we cor- 
relate thia faot with similar data, as obtained from the ahiferons 
regions of Australia and Russia, in all  of which, as well as throughout 
the great chain of the Andes, the same prevailing north and south 
strike of the quartz bands is dominant, science has still to search 
for an explanation of this most striking physical phenomenon, to 
which I have directed attention in  several publications upon the 
distribution of gold.* 

The memoir of Lieutenant Palmer is concluded in the follow- 
ing words, which are, I think, entirely borne out by the facts 
be has adduced :-"From its geographical position, its mineral 
wealth, the great salubrity of its climate, and its valuable natural 
products, British Columbia, with good management and by a process 

See ' Rnseia and the Ural Mountaim,' vol. i. p. 472 e4 *Siberia,' 2nd 
edit. pp. 478 st rsq.; Addressen to the British Aasociation,%yal Institutiou, 
,Royal Geographical Society, pa8uh; and several other works, from 1846 to 1850, 
~ncluding the article in the 'Quarterly Review' of 1850, entitled " Siberia aud 
Wifornm." 
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of gradual development, is likely to take rank aa not the least im- 
portant of the Colonies of the Crown." 
This opinion has been ably sustained by Colonel Moody, under 

whom Lieutenant Palmer served, and who, from having been a 
Crown Commissioner for some time, is a m t  competent and reliable 
authority.* 

Thanks to the admirable Nautical Surveys, chiefly conducted by 
that able hydrographer, Captain Richards, who now directs the 
c o ~ c t i o n  of all the charts of the Admiralty, the singularly 
diversified coasts of the noble island of Vanoouver have been 
accurately delineated. Fortnnately for our science, Captain Rich- 
a rd~  had a medical otlicer on board his ship, Dr. C. Forbes, H.N., 
who has brought out, in a most e5oient manner, all the data 
relating to its resources and capabilitiee m a colony. I n  introduoing 
his subject, the author well  my^, that the romanoe and mystery 
which hang over the scenes first visited by Cook and Vancouver, 
have now given way to a hopeful reality, and tbe emigrant sees 
before him a land full of promise and of hope." 

After an excellent descriptive sketch of the whole region, Dr. 
Forbes dilates on its physical geography, geology, hydrography, 
and meteorology, and then treats of the political gsography and 
statistics of the rising colony; so that I can safely refer any one 
who wishes to obtain a true acquaintance with this great flanking 
buttress of British Columbia-this key to the influence which aBritiah 
fleet must ever exercise in the Pacific-to the valuable Memoir of 
Dr. Forbes, which will soon be printed in our volume, and also to 
a valuable Prize Essay by him, published by the Colonial Govern- 
ment. The author expresses his sense of the impossibility of doing 
justice to all the resources and capabilities of Vancouver Island : 
but in pointing to i t  as a commercial emporium between two great 
wealth-producing countries, to the certain rewards attending steady 
industry, the prospect of good settlements, and the excellent system 
of education established for the youthful part of the colbny, all these, 
he justly s a p ,  are " sound attractions, to draw thither the capitalist, 
merchant, working farmer, mixier, and skilled mechanic, and even 
the honest labourer." t 

Sozcth Arne&.-In South America, steam navigation and railroads 
are fast adding to our knowledge of rivers and lands hitherto very 
imperfectly described. 

* See ' Proceedings,' vol. viii. No. 3, p. 91. t See' Proceedings,' rol. viii. No. 9. 



The Survey aorose the Upper Provinces of the Argentine Rapublic, 
for Mr. Wheelwright's gigantic scheme of a railroad over the Andes 
to unite the l o r -  of the Pacific with those of the Rio de la P l a t .  
has led to the oollection of freeh information regarding tbose pro- 
vinoea Mr. Hutchinson, H.M. Consul at Rosario, on the I'arana, from 
whence the railmad is to mn to Cordova, has lately made a journey 
through them, of which he  ha^ transmitted the detail8 to this Society 
through the Foreign Office, with an excellent map by Dr. Burmeister 
(now Director of the Mnseum of Natural History at Buenw Ayres), 
oonbining wnections made by himself and by Mr. Coghlan, one of 
our Fellows who is engaged in engineering works of oonsiderable 
importance for improving the navigation of the great river W o ,  
which ~ l a s  threugh them-information which will be verg uaefnl 
to geogmphers. (See Stanford's New Map of Sonth Amerioa.) 

With reference to Mr. Wheelwright's projeot, recent advices from 
Chile d a d e  to the Survey of a Pass by the Planohon over the Andes, 
in  a h t  lat  3!i0, to the south of the province of Mendom, wmmuni- 
catiug with Cnriao in Chile, through the calley of the river Ten- 
which seems to offer on many acoonnta a better lime for fhe pmjec6ed 
extension d his railmad from Cordova than that originally projected 
by La Rioja to Copiapo; the elevation of the Pam in question not 
exceeding 6000 feet instead of 16,500, the height to be surmounted 
according to the first plan deeoribed in Mr. Wheelwright's Paper in 
the 31et volume e£ our Joumal, and which waa reoonsidered at the 
k t  meeting of the Britieh Aeeociaticra. 

Thie Pass, now called a new discovery, appears to be the eame ss 
that called De las Damaa, or The Ladies' Pam, which waa carefully 
examined sixty years ago by a Spanish officer, Zamudio, who reported 
to the Viceroy of Buenoe Ayree that i t  might be made practicable 
for wheel oarriages at a very small expense. His a m m t  of it is 
given in De Angelis' Colledion .d Ileoards of the Rio de la Plata, a 
copy of which ie in our Library. 

One of fhe most interesting Papera read this year to tbe dlooiety ie 
the narrative, tramslated h m  the Spanish, and communicated by 8ir 
Woodbine P d s h ,  of Don Chillerno Cox's jonrney by a Pass .over 
the Andes to the south of Valdivia, not 3000 feet high, to the great 
lake of h'ahuel-Hnapi, on the eastern side of the Cordillera, and of 
hie d m n t  for the first time of the river Limay, which falls into 
the Negro, and which, from its junction with the Limay, was ascer- 
tained to he navigable throughout its whole course across Patagonk 
to the Atlantic, eighty yeam ago by Don Basilio Villarino, whom 
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Diary, also oommunicated to us by Yir Woodbine Parish, iEl given in 
the 5th volume of our Journal. 

Sefior Cox, though prevented by an acaident to his boat from oom- 
pleting his object of w i n g  down the Negro to the Buenoe Ayrean 
settlement of Carmen at its mouth, has had the ~atisfaction of uniting 
his work with Villarino's Survey, and of proving that from the lake 
of Nahuel-Huapi, on the eastern nide of the Andes, there iEl a con- 
tinuous water-wmmunication to the Atlantic, the future inlportanca 
of which i t  is d i h l t  to estimate. 

The observations which, on the reading of this memoir, fell from 
our medallist Admiral FibRoy, who ao distinguished himself in the 
survey of all the coesta of the southern extremity of America, 
including a visit to a portion of the region explored by h 8 o r  Cox, 
will be read with deep interest.. 

Sir Woodbine Parieh, who perhap8 has studied the geography of 
that part of South Amcrica more than any other living individual, 
and who spoke so effectively on the same o m i o n ,  is of opinion 
that Seiior Cox's exploration, made under great diffioultiea and 
entirely at 'his own &, deserves the highest commendation. 
A detailed aocount of his travels and advent- amongst the 
Indiana who inhabit the eastern sidea of the Andea hea been 
publi~hed in Chile, in a volume replete with information regarding 
the habita and oustoma of those tribes, as well aa on the topo- 
graphy, botany, and geology of that part of the And-. A oopy 
of the work has been transmitted to me, and i t  is to be hoped that 
some one will iindertake to publish a translation of it, for the bnefit 
and instruction of all who are interested in the preeent and future 
of those countries. 

I may add, in relation to this portion of the wntinent, that, in the 
Bplletin of the French (feographioal h i e t y  for March and April, 
1864, there ie a memoir by Mons. B. Pouool on the provinoe of Cata- 
mama, one of the remotest and least known of the diRtriots of the 
Argentine Repnblic. The memoir contains much information on 
the climate, pruductions,t and trade of the country, as well aa many 
oorreotions of errors exiting on all the maps of the region published 

* See ' Proceedings,' ~ o l .  viii. No. v. 161. + Some interesting facts relative to tR'e climate, pasture e, and productions of  
the Falkland lrlands are eiven b Admiral Sullivan in a fetter to the Times,' 
dated Dee. 51, 186.9. He residKhere during three winters and two summen. 
and made large e x p m e n t s  on the capabilitieaof the colony for grazing purposes. 
having bad 14CO end of wild cattle tamed, and leased 40,000 acres of land. 
Spcak~u$ highly of the climate and pasturage, he strongly recommends that the 
eastern island be made a penal settlement. 
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in Enrope. Mom. Powel hee spent thirty years of hie life in these 
oountriee. 

We are indebted to Mr. Hinohliff, one of the Fellows of thie 
Society, and well h o w n  aa an adventuroas member of the Alpine 
Club, for a very graphic account of 8 tour made by him last 
year in Southern Brucil and the Emtern Provinoes of the Bio de la 
Ylata, under the title of 'South Amsrican SKetcAG9)) in which his 
vivid d d p t i o n a  of the exoitement of life amonpt the Gauohos 
are mch aa, I doubt not, will lead other equally enterprising spirita 
to follow hie good example, m d  bring us fresh stores of information 
from those new oountries, eepeoially when they learn from Mr. 
Hinchliffs book how easily they may be reached ; '' for," as he aays, 
" the limita of a banister's long vaoatiou are sufficient tr) allow 
of hie pawing five weeh in the oool season amid& the gloriour 
vegetation and unrivalled eoenery of Brazil." 

The peopling of the fertile plains of the River Ylata is now pro- 
greseing with great rapidity ; and m exact information on the nature 
of the new population which i~ pouring into them southern park of 
America is not m y  to prormre, a memoir,* reoently sent to this 
k i e t y  by our Conwponding Memher, Signor Cristoforo h'egri, ie 
worthy of mention, aa supplying data showing the large Italian 
element that thew growing new oountriee will contain. The renult 
of Signor Negri'e ioquiriee is that, at l w t ,  8000 Italians annually 
leave the pox-ta of Italy for this legion; and that 100,000 emigrants 
have deperted within the last 25 yeare, the number still increesing 
from year to year. This drain ia from the moet induh-ious clasees 
of the population, and the advantages to the Spanish republics are 
correspondingly great; for, according to Signor Negri, 811 but an 
insignificant fraction naturalize themselves in their new home. 

While on the subject of South America, I have pleasure in 
announcing that the indefatigable explorer, Mr. Richard Spruce, 
who has for fifteen years been unceasingly employod in scientific 
loboare in the valley of the river Amazons, and in the Andes 
of Ecuador, is on his way to England. Of his great services 
to botany it is not for me to speak, but his geographical work is 
fully entitled to special notice at my handa Mr. Spruoe left EngIand 
in the year 1849, and landed at Pad, whenoe he proceeded up the 
river Amazons, and explored several of its least-known affluents. 
In 1849 he ascended and made a map of the river Trombetas, an 

See tho ' Corriere Mercantile,' Genm, 29th Septembp, 1863. 
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important tributary of the Amazons whioh was hitherto unwrveyed. 
I n  18.53 and 1854 be ascended the Rio Negro, Cassiquiari, and 
~r inoco ,  exploring and mapping the river Cunucunhma, a tributary 
of the Orinoco, and the river Paoimoni, which 0ows into the Casai- 
quiari. The maps of these t h e  rivers were made by means of 
cross bearings and astronomical observations, and will form an 
important addition to geographical knowledge. During the years 
1855 and 1856 Mr. Spruce ascended the river Huallaga, and in 1857 
he successfully surmounted all the difficulties of the navigation of 
tile rivers Pastaza and Bombonam, and reached the Andes of Quito. 
He  hm sinoe been engaged in exploring the southern part of the 
republic of Ecuador; and during 1860 he was employed by the 
Secretary of State for India, in co-operation with our Secretary, Mr. 
Clements Markham, in collecting chincAomr planta and seeds in the 
foreeta a t  the foot of the mountain of Chimboraw. 

After fifteen years of such incessent toil in the cause of science, 
exposed to innumerable dangers and privations, the health of Mr. 
Spruce has been muoh impaired; but I trust that the mnovuting 
air of his native land will redlore it, and that geographers, as well 
as botanists, will be put in posseseion of the fruits of his valuable 
researches. 

I conclude my notices of South American explorations, by ob- 
serving that t.mvellers or emigrants intending to p m e d  to Brazil, 
or to any part of the River Amazons, will find a very convenient 
hand-book for their guidance in a small volume published by Mr. 
Belmar, a French gentleman, entitled, ' Voyage a m  P m ' m s  Bra- 
ziliennes de PAmazonie, en 1862; pre'ckid d'un r a .  coup da?J sur Ic 
Littoral du B r d '  

Glacim of the Himalaya Mountains and New Zedand compared with 
thaw of Europe.- O f  the Powers of @lacks in rncditying the Surfaca of 
the Earth, and on the Agency of m i n g  Icebergs.-In the last Anni- 
versary Addreas* I directed your attention to the stateof Greenland 
as i t  is, in order to impress upon the mindsof our Fellow who 
have not attended to the connection between existing geography 
and the ancient conditions of the globe, that Scotland and largo 

See 'Pfoceedings,' vol. vii., No. 4, and 'Journal,' vol. xxxiii. 
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portions of Northern Europe must, at a period anterior to the crea- 
tion of man, have been in the same condition as that in which 
Greenland and its adjacent seas are now. I n  other words, that, in 
the glacial epoch of geologists, uertain elevated tracts were per- 
manently oocupied by fields of snow, with glaoiers descending from 
them to the bays and cliffs of the sea, and that the ermtio blocks 
which we now find spread over central England and the plains of 
Germany are simply the relica of icebergs which floated over wide 
tracts then submerged, and which, on melting, dropped them .on 
the then sea bottom. 

In the laet semion the vivid descriptions of the glaciers of West- 
em Tibet, by Captain Godwin Austen, and of the glaciers of the 
middle island of New Zerrland, by Dm. Haast * and Hector,t have 
specially attraoted the attention of the Society ; and 1 am therefore 
led to dwell on these grand terrestrial phenomena by giving a 
general view of the results of glacial action, both terrestrial and 
subquems. 

When the first of those Memoirs waa read, Dr. Hugh Falconer, who 
had passed several years in that same region of the Tibetan Hima- 
layas, enlarged upon the scenes which had been so graphically 
delineated on maps by Captain Godwin Ansten. He then referred 
us to the worh  of thom who preceded and followed him in era- 
mining that region, and reminded us of the names of Moorcroft, 
Trebeck, Jacquemont, Vigne, Strachey,$ and Thornson. 
Ia ooneidering the subject of glaciers, I am bound epecially to call 

Dr. Hawt (as Mre-mentioned) has sent to onr Society a series of colonred 
sketches of the Glaeiela of the Western Coast of the Province of Canterbury, which 
for striking effect seem to me never to have been surpassed by any delineator of 
icy regions. The juxtar i t ion  of these glaciers to a s lendid forest veptatioa, 
and amidst mountmns w ich are close to the .tea, aud' yet riae to 1 o . W  feet 
above it, the depth of the gorges, and the height of waterfalls issuing from the 
ice, are all very remarkable. 

t By a letter just received from Dr. Hector, dated 20th January, 1864, I learn 
that not only has he ably explored the region occupied b glaciers in the province 
of 0 0, bnt han also visited, in a steamer, the wondeAl fiorda on the western 
a i d e 3 t h e  island. He is n o r  preprin a work on the geolo i d  structure of the 
colony, in which be will show that the fakes on the eastern sfopen of the country 
are true rock basins, which were once occupied by glaciers, and the bottom of 
one of which sounded by him ham a depth of 1250 feet. or umsiderabl below tbe -. Alchongh Dr. Hector doe6 not go so far as to express his belie; that these 
rock-basins hare been scooped out by ice, he snggwts that they have been filled 
and shaped by glaciers. He avows, however, that he hae to read up much on thia 
subject, and I on1 regret that this rtion of my Addresa cannot prohabl be in 
the hands of my %stinguiahed f r i enk fo reb i s  final condoaions may be ullished. : In 1847 Lieut. R Stmehey visited and described the glaciers of t t e  Pindnr 
aud Kuphinee Rivers, and applied to them the excellent Alpine claseiflcation of 
Professor James Forbes. 

YOL. XXXIY. 1 
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your attention to the lastrmentio~led of these explorers, Dr. Thomson, 
who first well defined the charactera and extent of the glaciers of 
Westarn Tibet. In addition to a masterly description* of the phy- 
sical geography of the regions he traversed, the work of Dr. Thomeon 
is also ao rich in botanical, elimatologid, and geological reaearohes 
as to be a d e l  for geographioal explorere. Thus, hie original 
observations on the enormous lwustrine deposits, replete with the 
remains of fie&-water shells, accumulatsd formerly at vast heighte 
above the sea, are to my mind the grandest and clearest prooh of 
how the feeders of the Indus in bggone periodu were dammed up by 
rock barriers, which later acts of npheavement may have disrupted, 
or by gigantio transverse or terminal glaciers and their moraines. In 
truth, therefore, the parallel roads of Lochaber in our Highlands, to 
which I adverted last year, have their grander analogue in the vast 
horizontal hrraoes of the mountains of Tibet. Again, among the 
remarkable data set before us in that work, is the striking fact that 
in the trans-Sutlej region of the Himalayas, the glaciers which 
desoend from the southern flank of a range of mountains are longer 
than thow which ooour on the northern flank of the same. This is 
amounted for by the author on the grounds of the great amount of 
moisture prooeeding from the ocean being arrested and c o n d d  
into snow by the first great range of heighte whioh it encounters. 
The tame phenomenon was, indeed, met with in Sikhim by Dr. 
Joseph Hooker, in the eastern portion of t h i ~  great chain. Unlike hie 
precursors, Thomeon, when he wrote, wes already conversant with 
the true laws of g h i e r  movements, as well as the moat remarkable 
of their effects, as pointed out in various works by Agassin and 
other writers upon the Alps, and he specially refers to Professor 
Jamee Forbes ; for, though many an ardent traveller had preceded 
him, Thowon was the first who clearly distinguished the glaciers 
of the Himalayan Mountains from the snows whence they issued, 
and who at the same time pointed out the lateral and terminal 
moraines which they evolved. That which Thomson did for the 
western or Tibetan portion of this lofty chain of mountains was, in 
like manner, admirably done by Dr. Joseph Hooker for the eastern 
mountains of Sikhim, in his most attractive work.+ 

All these observers, whether in India or in h'ew Zealand, have 
taught us that the glacial phenomena, though on a much grander 
soale in the Himalayas, are precisely analogous to those in Europe. 

* 'Travels in the Western yimalayaa and Tibet' 1851 
t See 'Himalayan Journals. 1854. 
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The application, however, of aocurate topograpl~ical surveying, and 
the aaoertainment of the precise length and breadth of those grand 
rivera of ice, were wanting. Captain Godwin Amten haa effected 
this, as regarb those vast glaciers proceeding from the Mooztagh, 
which lie to the west of those descending from the Karakorum Paas, 
described by Thomeon. Having meaaured the length and b~eadth 
of these masses, Be has enabled ue to know that one of them, which 
feeds the powerful affluent of the Indua called Shiggar, haa a length 
of 36 miles, and is therofore upwarde of three times the length of 
cmy existing glacier of the Alps ; though it will presently be shown 
that some of the old Alpine glacien were considerably longer. 
IVell, indeed, may we account for these enormous dimensions now 
existing in the Himabyas, when we ~;ecoht that the passes by 
which travellers proceed to Yarkand have a height of 18,000 feet, 
and that the great Karakornm Peak rises to 28,200 feet, above the 
ses. Captain Godwin Au~ten is, I understand, about to explore 
the great terra incognita which the Burhampooter is supposed to 
traverse in the upper part of its course, and we may confidently 
hope that, at  no distant day, thie energetic young offioer will 
ultimately obtain the highest honours of this Sooiety. 

In  the disoueaion which followed the reading of the memoir of 
Captain Godwin Ansten, Dr. Falconer grappled most ably with the 
novel theory that the lakes of the A l p  owe their origin to the 
erosive action of ice, which, descending from forrner great glaciers, 
has excavated or soooped out the oavities now filled *th water. 
Being one of the few men who have personally examined the glaoiers 
both of the Himalayas end the Alps, hie reasoning from obeerved hots 
is moat valuable. Believing, with the vaet majority of practical 
geologists, that the irregularities of the marface of the Alps have been 
primarily oaueed by dislocations and denudatiolls, he gave i t  as hie 
opinion that the Alpine cavities, having been Wed with ice during 
the glaoial period, wera thereby protected from the influx of the 
vaat masses of tbe detritus hurled down in the moraines of gigantic 
glaoiere that p m d  over these countries on solid ice, which, on 
melting, left the depresrriona in the condition of lakes. On the 
southern flank of the Himalayan mountains, on the contrary, where 
ioe haa not acted 8e a ooneervative agent, the valleys have been 
choked up with dbbris, but no great lakes exist. Dr. Falconer 
expressed the same viewe at an evening meeting of the Geological 
Society, on the 6th March, 1862, but i t  is not the practice of that 
body to m r d  the opinians d speakers. 
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I n  alluding to this original view of Dr. Falwner, and to his able 
illustration of the whole eubjcct, as detailed in our Proceedings; I 
am bound, a geologist, not to shrink from stating that I agree 
with him. I beg also to take this opportunity of recording my  own 
opinion of the effects which glaciers have produced in those tracts 
where they formerly existed, or where they now prevail, as founded 
on the observatiory of many good observers, aa well aa on my own 
researches. Until lately geologists seemed to be generally agreed that 
most of the numerous deep openings and depressions which exist in 
all lofty mountains were primarily due to cracks, rents, and denuda- 
tions, which took place during the various movements which each 
chain had udergone at  various periods. These apertures, i t  waa 
supposed, were necessarily enlarged by long diurnal atrnoapheric 
agency and the action of torrente carrying down boulders and 
detritus ; such action being most intense in those mountains where 
snows and glaciers prevailed, the melting of which nwessarily pro- 
duced great dkbbles. I n  the place of this nwdus operand& another' 
theory has been applied to all those mountains, which, like the 
Alps, have been for long periods the mat d glaciers. 

Before I enter on the consideration of the new theory of the 
power of moving ice, let ue take a review of the progress recently 
made in pointing out the extent to which anoient glaciers end 
their moraines have ranged within or on the flanks of the -41ps. 
I n  the northern portions of the chain these phenomena long ago 
attracted the attention of some admirable observers. Originating 
with Venetz and Charpentier, the true active powers of glaciers 
were defined by Rendu, Agassiz, and Forbes, and subsequently by 
the other explorers. I n  short, no doubt any longer obtains, that 
moh waa the powerful agency of the grand ancient glaciere, that 
blooks of orystalline rock were transported by them from the 
centml Alpe of Mont Blanc to the slopes of the Jura  Mountains 
When, however, we begin to seek for srttisfactury explanations of 
the method of transport of these huge erratics, geologists (who are 
only geographers of another order) entertained different opinione. 
For my own part, I have had strong doubts aa to whether the great 
blocks derived from Mont Blanc, and which lie cm the slopes of the 
Jura, were ever borne thither by a vast solid glacier which advanced 
from the Lake of Geneva over the Cantons of Vaud and Keufchatel. 
Whilst fully believing in the g e a t  power of glaoiers and their 

~- 

* ' Proceedings of Royal Geographical Society,' Y O ~ .  v i i i .  p. 58. 



agency, my opinion was that these blocks were rather transported 
to their present habitah on the Jura on ice-rafts, which were floated 
away in water to the N.N.w., when the great glaciem melted, and 
the low countries were flooded. I founded this opinion on the fact, 
that in examining the Canton de Vaud, and particularly the tracts 
near Lausanne and the north side of the Lake of Geneva, I never 
could detect the trace of true moraines. In that detritus I saw 
merely crccumulations of loose materials, which had all the aspect of 
having been accumulated under running waters. But, even grant- 
ing to the land-glacialista their full demand, and suppogng that a 
gigantic glacier was formerly ~pread out in fan shape, aa laid down 
by several geologists and recently in the little map of Sir Charles 
Lyell, in his work on the Antiqnity of Man, and that it became 
eventually of moh enormous thickness as to have carried up the 
great blocks on its surface, to lodge them on the Jura Mountains ; 
there is still in it nothing which supports the opinion, as indeed 
Sir Charles has himself observed,' that the deep cavity in which 
the lake lies was excm&d by ice. 

The geologists who first embraced the view of the transport of the 
huge blocks on the Jura by a solid glacier, were of opinion, that 
the great depressions and irregularities of the mlfaca which we 
now see between the Alps and the Jura, including the Lakes of 
Geneva and Neufchatel, were so filled up with snow and ice, that 
the advancing glaciers travelled on them as bridges of ice, tho 
foundations of which occupied the cavities. 

Let us now turn to the south aide of the Alps, where a long incline 
acconnta for the enormous extension of glaciers into the plains o 
Italy. Thus, in examining the remains of the old glaciers which 
once advanced into the valley of the Po, Mhl. Martins and Gastaldi 
ahow us, that one of those bodies extended from Mount Tabor to 
Rivoli, a length of 50 miles; and, therefore, was longer than any 
existing glacier described on the flanks of the Himalayas ; t whilst 
those to the south of the Lago di Garda are shown to have had a 
much greater length. Demonstrating, along with many other 
aut.bors, how these old glaciers had striated and poliehed the hard 
rocks through or on which they had advanced, these authors also 
clearly pointed out how the course of the glaciers had been deflected, 
eo ae to take a new direction, when they met with the obstruction 
of any promontory of hard rock. Further, M. Martins, being well 
-- 

See 'Antiquity of Man,' p. 312. t Bull. Soc. GOoL de France. 1850. 
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acquainted with Norway, indicated that, just as in that oountry, 
the face of each rock in a valley w a ~  rounded off, polished, and 
striated where it had been opposed to the adwnoing mass of ice, 
and that its opposite or downward face, over which the ice had 
cascaded or tumbled, wes left in a rough state ; thus exhibiting the 
worn or " stoss-seite," and lee, or protected side, of the Scandinavian 
geologists. The subsequent works of M. Gastaldi on the geology 
of Piedmont, in 1853 and in 1861, bring within welldefined limits 
the phenomena of old moraines and anoient drift, and prove that 
the debris carried over each gorge and valley has been derived 
from the rocks which specially encase such depressions. He a h  
clearly demonstrated that in many of these cases the gigantic 
boulders, which are pi,led together and present the character of 
a oataclysmal origin, can all be awonnted for simply by the 
power of advancing ancient glaciers. In these worke M. Gastaldi 
very properly distinguishes between the erratic blocks which were 
evidently parts of old terrestrial moraines, and those which, asso- 
ciated with tertiary strata, are found in deposits with marine shells 
-the larger erratic8 ia  the latter, as in the SupeAga, having been 
transported in masses of ice which floated on the then sea. 

Various other Italian authors have occupied themselves with 
glacial phenomena (particularly Omboni, Villa, Shppani, Cornalia, 
Paglia, Parolini, kc.) : the conclusion at which they have all amved 
is, that there existed an eqonnoue extension of the moraines sent 
forth by the ancierrt Alpine glaciers into the great valley of the Po. 
Geographers who have not studied the phenomena may well indeed 
be surprised when they learn that the hills to the south of the Lago 
di Bards, and extending by Pozzolengo and Solferino to Cavriano,+ 
or the very ground where the great battles of the year 1859 were 
fought (the hill of Solferino being 657 English feet above the sea), 
are simply great moraines of  block^ and gravel, produced by the 
advance of former glaciers which issued from the southern s l o p  
of the Alps. 

Combining these obsemations with others of his own on the lake 
of Annecy, M. Mortillet suggested in 1862 a new theory, in attri- 
buting to the descent of the glaciers a great excavating power. 
Believing, with all those who have been named, as well as the most 
eminent of the Swiss and French geologists, that the last great np- 
he~vabi and denudations of *be Alps had produced the irregularities 

* See Paglia-' S d e  Coliine del Terreno Emtico dl' e8tremitA meridionale del 
Lago di Garda' (with map). 



of their snrface, he inferred that before the glacial period began, 
the debris derived from the wear and tear of the mountains by 
watery action had, to a great extent, choked up the valleys and filled 
the rock-basins. He further believed that, in the cold period which 
followed, great glaciers, descending with enormous power, forced 
all such d6brh out of the original rock-baa& and left them to be 
occupied by the present lakea. It is proper here to state that 
hi. Gastaldi was right, as well aa M. Mortillet, who followed him, 
in presuming that great deyosita of old water-worn alluvium or 
loose drift were accumnlated before the formation of glaciers, inas- 
muoh as the oldest moraines are seen to repose in many places on 
the former. I t  will presently be ahown that this fact contains 
within i t  the proof that the glaciers were not and are not in 
themselves excavating bodies. 

Preceding M. Mortillet, however, in reasoning upon the ex- 
cavating power of former glaciers, my eminent associate Pro- 
fessor Rsmsay had broached a much bolder theory. In his essay 
entitled 'The Old Glaciers of Switzerland end North Wales,' 
published in 1859, and re-published with additions in 1860, he 
expressed the opinion that the excavation of deep hollows in solid 
rocks was due to a weight of superincumbent ice pressing and 
grinding downwards and outuvrrds, over high, flat, and  sometime^ 
b r d  watededs and table-lands, during that period of intense 
cold which produoed the old glaciers.' In 1862 he went still 
further; and whilst M. Mortillet was communicating his views 
on the Continent, Rammy, wholly unconscious of what M. Mortillet 
was doing, read a memoir to the Geologiml Sooiety of London, 
showing that all the cavities occupied by lakes in Switzerland and 
the North of Italy had been excavated originally by the action of 
glacier ice. Whatever, therefore, be the fate of this ingenious 
view, Professor Ramsay has our thanks for having excited much 
useful inquiry, and for having compelled old geologists like myself 
to reconsider our conclnsions. 

If the view of M. Mortillet has been met with objeetione, 
still more L the theory of Ramsay opposed, and particularly 
in foreign lands. In this country it h a  indeed met with the 
most vigorous opposition on the part of Dr. Falconer, as re- 
corded in our Proceedings; and even Sir Charles Lyell, the great 
advocate of the power of existing causes, has stoutly opposed this 
- 

* See 'Peaks, P w 1 & .  (Alpine Jonrnal, 1859), and 'The Old Glaciers of 
I w i t z e r h d  and North Wales,' London, 1860, p. 110. 
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bold extension of a most powerful Vera causa.* Iiaving explored 
the Alps, at  carious intervals, for upwards of forty years, I long 
ago came to the conclusion that their chief cavities, vertical preci- 
pices, and subtending, deep, narrow gorges, have been originally 
determined by movements and opening of the crust, whether 
arranged in anticlinal or synclinal lines, or not leas frequently 
modified by great transversal or lateral breaks, at  right angles to 
the lonsitudinal or main folds of elevation and depression. Ex- 
plorations of other mountainous regions, in various parts of Europe, 
have strengthened this conviction. I rejoice, therefore, to find 
that those geologists of Switzerland, who justly stand at  the head 
of their profession, Professor Studer and BI. Escher von der Linth, 
have sustained, by numerous appeals to nature, the views I hold 
in common with the great majority of geologists. Those Swim 
explorers, who have laboured for many years in their native Alpa, 
and have constructed admirable geological maps of them, must 
surely be well acquainted with the ruptures of the various rocks, 
the outlines of which they have sedulously followed. Now, they 
attribute most of those deep cavities in which the rivers and lakeu 
occur either to dislocations producing abrupt fissures, or to great 
folding of the strata leaving opexlings upwards where the tension 
has been the greatest--openings which were enlarged by powerful 
denudations. Numerous geologists have recently expressed their 
concurrence in the generally-adopted view, that the Alpine lakes 
occupy such o r o p p h i c  depressions ; and, by close researches, my 
accomplished friend Mr. John Ball t has ably sustained this view, 
and has further shown how slight is the erosive power of a glacier 
even when issuing from its main source. KO one of them, in short, 
any more than Professor Studer and myself, doubta that the origin of 
these lakes is primarily due to other causes. h'or am I aware that 
any geologists of France and Germany, much as many of them 
have examined the Alps, have deviated from the opinion that the 
main diversity of outline in  that chain was due to ruptures and 
denudations that occurred during the upheavals of the chain. 

On the other hand, I am bound to state that, although the new 
theory has met with littler or no favour on the continent of Europe, 
i t  is supported by our able geologists, Jukes and Geikie. Again, 
whilst Ramsay extended hie view to the great lakes of the Alps, 
the eminent physicist Tyndall speculated even upon all the Alpine 

* See ' Antiquity of Man,' pp. 316 et scp. t See ' Pbil. Mag.' 1863. 



Glacbn. clxix 

valleys having been formed by the long processes of the melting 
of mows and the erosion of ioe.' With every respect for the 
reasoning of my distinguished countrymen, I rely upon my long 
acquaintance with the structure of the Alpine chain ; and now that 
I see sound practical geologists, who have passed their lives in 
examining every receas of those mountains, rejecting thie new 
theory, snd pointing out, in place of it, the p m f s  of ruptures and 
denudations in the chain, I adhere firmly to the view I have long 
entertained.7 

l'hose who wish to analyse this matter, must consult the 
admirable essay of Professor Studer on the origin of the Swiss 
lakes.$ They will find numerous proofs of the views sustained 
by the leader of Alpine geologists. He shows you, indeed, how 
many of the ~ v e r s  now flow in fissures or deep chasms ill 

very hard rocks of different composition; chasms which water 
alone could never have opened out, particularly in those casos 
where the river has left s softer rock, and, with very slight ob- 
stacles to its straight course, has availed itself of one of these deep 
transverse natural gorges, which have evidently been produced by 
a great former rent. My personal observations in the Alps, Car- 
pathiane, and Ural mountains enable me to confirm this view. As 
regards the continent of Europe, I should transport you to the 
Rhine, the Danube, and other great streams, which, flowing 
through flat countries, with little declivity, never could have 
eroded those deep, abrupt gorges through which they here and 
there flow, and which are manifestly due to original ruptures of 
the rocks.§ 

* See Tyndall on the Conformation of the Alps, 'Phil. Mag.' vol. xiv., 1862, 
p 169, aud also Ramsa on the Excavations of the Alps, xvi. p. 377. + gome remarkable Acts have been mentioned to me ina  letter h I Ekehir van 
der L~nth ,  u, proving the inapplicabili?g of the ice erosion theory to the Swiss lakes. 
1st. That the glacier of Rosenlaui, w h ~ c h  descends from a great altitude, does nut 
enter a low dee narrow gorge of the valley. but forms a bridge over it ; and so ic 
is to b. inferrecf, that, u the ancient glacier did not excavate t h i ~  p r g e ,  still 1-8 
did i t  excavate the great valley in which the present glacier 1s embesomed. 
Again, he points out that, u, the bottoms of many of the Swisl lakes are below 
the level o the sea, the gheier which is supposed to hare  excavated the holluw 
would have to ascend considerable heights to emerge from the depression which 
i t  had excavated-an impossible movement, and contradicted by the existinn 
operations of all I d e m .  - 

" 

$ * Origiw deskaca Sukw.' Biblio.Univ. et R e r w  Suisse (Arch. des Ski. Phys. 
e t  Nat.) t. xi.. liv. de FQvrier, 1464; also Phil. Mag. vol. xxvii. p. 481. 

8 T h e  recent R w i a n  exploration of Eastern Siberia has shorn  how the grand 
ri&r Amur deflects sudden1 at  nearly right angles from itcl course in  &-corn- 
parativelg low country, to de advan of a dee natural rent in the mountains 
through which i t  -pea to the sea*(- p. c i r  of the A d d m ) .  



In  holding these opinions as t~ the small power of watery or glacial 
action, when not acting on an adequata inoline, I do not doubt that 
glaciers have been, and still are, most important agente in modifying 
the outlines of mountains. Their summits are, we know, continually 
degraded by rains rrnd melted mows ; and torrents flowing down from 
them and carrying much detritus, are, doubtless, deepening their 
channeh wherever sufficient slopes occur. But to whatever extent 
t h i ~  agency has been and is at work, and to bowever great a degree 
a descending glacier may scmtch and round off the rocky bottom 
on which it advances, I coincide with Profewor Studer, and many 
other observers, that the amonnt of erosion produced by theae 
icy masses, particularly when they have advanced into valleys 
where there is only a slight inclination, murrt be exceedingly 
small. In valleys with a very slight descent i t  will presently 
be shown that, even in the Alps, no erosion whetever takes place, 
particularly as the bottom of the glacier is usually separated from 
the subjacent rock or vegetable soil by water arising from the 
melting of the ice. Again, in all the steeper valleys down which 
ancient glaciers have formerly descended, we do not find that 
either the sides or bottoms of the upper gorges afford m y  proof of 
wide erosion, but only exhibit the peculiar fashioning of the frank- 
ing surfaces of the rocks, or that rounding off and polishing, called 
moutonnk, accompanied with striations. On the contrary, in gorges 
whence the largest glaciers have advanced for ages, we meet with 
islands of solid rock and little bosses still standing out, even in 
the midst of valleys down which tbe icy stream has swept. 

With such proofs before us of wbat the frozen rivers called 
glaciers have done and are doing in the high valleys, how can we 
imagine, aa Dr. Falconer has forcibly put it, that tbe glacier which 
is supposed to have occupied the Lago Maggiore, for example, and had 
advanced its moraines into the plaim of the Po, ~bonld have had the 
power to plough its way down to a depth of 2000 feet below the 
Mediterranean, and then to rise np along an incline at the rate of 
180 feet per mile? Nor can I admit the possible application of this 
ice-excavating theory wherever I see that a depression in which a 
lake oocnrs is at right angles to the discharge of an old main glacier. 
This is remarkably to be noticed in the' case of the Lake of Geneva, 
which trendn from E. to w., whilst tbe detritus and blocks sent 
forth by the old glacier of the Rhone have all proceeded to the N. 

and N.N.w.; or in direct continuation of the line of march of the 
glacier which issued from the narrow gorge of the Rhone. By what 
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momentum, then, wae the glecier to be so deftwted to the west 
that it could channel or scoop out, on flat ground, the great hollow 
now occupied by the L& of Geneva? And, after effecting this 
-wonderful operation, how woe it to be propelled upwarda from this 
cavity on the ascent, to great heighta on the dopes of the Jura 
mountains ? 

Still stronger objections exist to the application of the ex- 
cavation theory to the Lake of Constame. There I have never 
been able to see on the northern flank of the Hohe Sentis, which 
presenta ita abrupt, precipitoas, and highly dislocated and con- 
torted jurassic and cretaceous nmke to the lake, with terraces of 
miocene deposits, at varions heighte,-t,here I have been unable, 
when with my indefatigable friend and oompanion M. &her 
von der Linth, who knows every inch of the ground, to trace 
the signs of the action of a great glaoier, which could, in ita 
descent, have so plnnged into the flat region on the east and north, 
aa to have mmped out the cavity in which the Lake of Constance 
lies. In this case, indeed, there are no traces whatever of those 
great old moraines from the relics of which we infer that glaoiers 
have formerly advanced ; the level country to the north of the lake 
being entirely free from them. 

Great orographic depressions and deep oavities, eolnetimes dry, 
sometimes filled ,with water, ocour in numberless countries where 
no glaoiers ever exited. Thus, in Spain, as my colleague M. de 
Verneuil wures me, tbe large depressions on either side of the 
granite mountains of the Guadarrama present exactly the appear- 
ance which a theorist might attribute to excavation by ice, and 
yet, however these cavities were formed, it is certain that no glacier 
has ever existed there. Nor, again, has ice ever acted on the sides 
of the deep mountains of Marcia, where deep excavatiow and 
denudations are seen upon the grandeet Alpine scale. 

If we transport ourselves from those southern climes to the 
northern latitudes of the Ural mountains, where doubtlean ice and 
mow formerly prevailed to a greeter extent than now, we du 
not there h d  any proof whatever of the action of glaciers; for 
the hills are much tuo low to have given propulsion to mch 
masses. On the contrary, we h o w  that great blocka of hard rocks 
have been transported to the foot of these hilh from Lapland and 
Scandinavia, when, during the glacial period, a vmt Arctic See 
watered the fianks of the Ural mountains, and when moat pa* of 
that low chain could then have been only slightly elevated above 



clxxii Sh ROUERICK I. ~ ~ ~ J E C E I S O N ' ~  Address. 

the waters. And yet on the sides oE this chain, where no glaciers 
have ever so acted as to have produced erosion, we meet with 
both longitudinal and traneverse deep h m r e s  in some of which 
lakes, and in others rivers, occur. Thus, all along the eastern 
flank of the Ural mountains we find a succession of depres- 
sions filled with water without a trace, on the sides of the bare 
and hard rocks which subtend these lakes, of any former action 
of glaciers. Then, as to deep valleys in which rivers flow, let 
us take two out of the examples along the western flank of this 
chain, on which my companions De Verneuil, Keyaerling, and 
myself have speciallj dwelt in our work on Rnssia. The Sere- 
brianka river, as i t  issues from a network of metamorphic schists, 
quartz rocks, and marbles of Silurian age, exhibits on its rugged 
banks the extrusion of much igneous matter. This agency has 
split up the stratified deposits ; a d  the necewrily accompanying 
movements have caused great openings, including the cavity in which 
the river flows. Or, when the geological traveller passes from the 
valley of the Serebrianka to that of its recipient, t,he Tchussovaya, 
still more is he struck with wonderment at  the unquestionable evi- 
dences, amidst intensely dislocated rocks, of the ruptures by which 
tho deep narrow chasm has been formed in hard crystalline rocks, 
in which a lazy stream flows, which, not descending from any 
altitude, has had no excavating power whatever, ~ d ,  like our own 
meandering Wye, has flowed on through clefts in limestone during 
the whole historic and prehistoric period, without deepening its 
bed. * 

But if rivers which are not torrential, and do not deseend from 
heights, cannot possibly have produced, nor even have deepened, 
the natural hollows or chasms in which they flow, still i t  might 
be contended, that, what water has not effected, may have been 
dona by a river, when, in the compacter form of ice, i t  descended 
and advanced across the lower country. Unluckily for the 
supporters of the ice-excavating theory, the data which existing 
nature presenta to us, as before said, are decisively opposed 
to their view. The examination of those tracts over which 
glaoiers have advanced, and from which they have retreated, 
shows, in the most convincing manner, that ice has so much 
plasticity that it has always moulded itself upon the inequalities 
of hard rocks over which i t  passed, and, merely pushing on tho 

For a fnll description of the abrupt gorge of the Tohussovaya, see Rnssia 
and he Urn1 Hountrune,' vol. i. p. 352 et aaq. 
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loom detritus which i t  meeta with, or can-ies along with i t  fmm 
the sides of the upper mountains, has uever exoavated the late- 
ral valleys, nor even cleared out their old alluvia. This fact wan 
well noticed by the Swiss naturalists, an evidenced by present 
operations, a t  their lmt meeting in the Upper Engudine, and has 
been well recorded by that experienced and sagacious observer of 
glacial phenomena, M. Martins. 

Since that time the able French geologist, M. Collomb, who 
wan associated with Agassiz in his earliest researches on glacibrs, 
and has been the companion, in Spain, of my colleague M. de Ver- 
neuil, has recently put into my hands the results of h i  own obser- 
vation upon the present and former agency of the glaciers of the 
Alps, which decisively show that ice, per ae, neither han nor has 
had any excavating power.$ None of the glaoiers of the Alps 
oited by M. Collomb, viz. those a f  the Rhone, the Aar, the Valley 
of Chamounix, the All& Blanche, and the Valley of Zermatt, 
prodwe any excavation b the lower grounds over which they 
pass. That of Gomer, which, among others, is advamcmg, affects 
very slightly the surface of the meadows on which i t  prooeeds, and 
does not penetrate into the soil. Again, where the glacier of the 
lower Bar pushes, on its front, upon accumulations of the debris 
of old moraines and gravel, i t  scaraely deranges these materiala, bat 
slides over them, leaving them covered with mud and sand, but not 
excavating them. Also, the glacier of the Rhone, the principal part 
of which can be so conveniently studied, advanoes on a gravelly 
substratum, in which i t  does not form a channel. Such being the 
facts as regards glaciers now advancing, 116. Collowb citea equally 
etrong, if not still stronger, cases, in support of h i  view, ee derived 
from the observation of cetiring or shrinking glaciera in the valleys 
of the A l p  Examining last year with M. Daubree the glwiera uf 
the Valley of Chamounix, he was attracted to that named Bossone, 
which he had not seen for five years. During that time the glacier 
had s h ~ u n k  very considerably, both in altitude and length, and yet 
upon the surface of the ground from which it had retixed there w u  
not the smallest sign of exoavation. 

Viewing a glacier as a plastic body, wa know that it is pressed 
onwards by gravitation &om the increasing and descending masses 

- -- --- 

t See 'Revue des Deux Mondes,' Mars, 1864. The former observations of 
M. Mnrtins an Norway and on the Alps are of the highest iolportnnce 

$ . I  may add that M. Collomb expresses that which I believe to be the 
oplnloa of Elie de Beaumont, d'Archiac, de Verneuil, DnubrrSe, and all the leadi~lg 
French gralogists. 
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of snow and ice behind it in the loftier mountains, and being force& 
to descend through narrow gorges, it naturally acts with the greater 
energy on the precipitous rocky flanks of these openings ; striating 
and polishing them with the eand, blocke, and pebbles which i t  holde 
in  its grasp. But, aa before touched upon, the narrowness of many of 
thorn channels through which glaciers have been thrust for countless 
ages, is in itself a demonstration that the ice can have done very 
little in widening the gorge through which i t  haa been forced, and 
where, of necessity, i t  exerted by far its greatest power. I n  other 
words, the & d i n g  rocks of each gorge have proved infinitely more 
stubborn than the ice and its embedded stones, which have merely 
served as gravers and polishers of the granites, quartz rocks, por- 
phyries, slates, marbles, or other hard rocks, among which the 
frozen river has descended. And, if such has been the amount of 
influence of advancing glaciers in the higher regions, where the 
body descends with the greatest power, how are we to believe that 
when thia creeping maw of ice arrived in low countries (as for 
instance in the depressions oocupied by the Lakes of Geneva and 
Constance) i t  could have exerted a power infinitely gmater than that 
which i t  possessed in the higher regions P 

When we tnrn from modem glaciers to the mmains of those 
of ancient date, the proofs are equally decisive, that, whatever 
might be their extent, those gigantio bodies exercised no excavating 
power. I am reminded by M. Collomb, as well aa by M. &her 
von der Linth, that in many parts of the Alps, vast old mo- 
rain- repose directly on incoherent and loose materials of qna- 
ternary age ; the old drift of the Alps, cozltaining Elephas primigtnius 
and Rhi- tichorhinus. Well may we then ask, hmv is i t  that 
the ancient and larger glaciers, which were supposed to have . 
had such enormous exoavating power ae to have ecooped out deep 
valleys in hard rooks, should not have entirely destroyed the loose 
aocnmulation of gravel over which they have h e n  spread ? Or, if 
glaoiers exoavated the Lago di Garda and Lago Maggiore, why did 
they not produce any such effeot at  I.vrea, in tbe Valley of Aosta, 
down which we know that enormous messes of ice travailed; or at  
Rivoli, in their m m h  from Mount Cenis towards Turin ? 

Leaving i t  to physical philosophers, such as Forbes, Faraday, 
Hopkins, and Tyndall, to show what is the real measure of the 
abrading power of masses of moving ice, I simply form my opinion 
from what glaciers are aocomplishing, or have accomplished. Judging 
from positive data, I infer that if, as agents, they have been wholly 
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incapable of removing even the old and loose alluvial drift which 
encumbered the valleys, inhi ts ly  leas bad they the power of ex- 
cavating hard rocks. At the same time I know that, in every moun- 
tain traot which I have examined, there have been quite a suffioient 
number of renta and denudatians to acoount for all inequalities. 
These openings have doubtleas been greatly increased by the atmo- 
epheric agencies of ages, and particularly in all those situations 
where water has aoted with great power, during the melting of 
glaciere. 

I have made these observatiom (which I could largely extend) 
to show the intimate connection which exists between the science 
of geology, to which I have been so long devoted, and physical 
geography. Let me explain, however, that I do not doubt that 
glaciers have, in certain regions, cansed the formation of lakes, 
tbongh by a very different agency from that of the excavation of rocks. 
The great glaciers of former timw have anquestionably sent forth 
and discharged still larger accumulations of dBbris than those of our 
day, whioh, in the form of high terminal moraioes, barred up water- 
channels, and the result in some mountainow traota hes inevitably 
been the produotisn of lakes. Among examples of d in Europe, 
M. Collomb directa my attention td the Gbrard.meer, on the weetern 
fianks of the Vosges mountains. This lake has been fbrmed by an 
ancient moraine, which, descending from the Vosgea mountains, hae 
been accumulated on old drifted loow materiala, which i t  has not 
excavated, whilst i t  has served 8s a permanent dam to suetsin the 
waters a t  a height of 1400 feet above the plain of the Rhine, to the 
emt of the Vesps,  and nearly 2000 Englith feet above the level of 
the sea. 

I n  the grand and loftier oases, however, of Western Tihet, before 
alluded to, i t  ia scarcely wnceivable that ioy barriels or moraines 
in the valleys could have risen b su!tHcient height to pond back the 
waters to many thousands of feet above the low countryon the eouth. ' 

The burstingd thme old vast and lofty mountain lakes wesprobably, 
se suggested by Dr. Falaoner, determined by the laat great upheaval 
of the Himalayas, which, judging f ~ v m  the very modern charaoter of 
the organic remains in the upheaved deposits, must have taken plam 
during one of the most recent of geological epochs. 

In referring you to my observations of last year on the marvellons 
effects of those aqueous currellta which have tramported erratio 
blocks of &ne during; the former glacial period, I must attract your 
slat& to a remarkable and ftrithfully executed new map of Finland by 
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Profossor Nils Nordenskiold, of Helsingfors, which illustrates an 
ablu memoir by that author on the scratclled and polished surfaces 
of the rocks of his native country.* Carefully taking the direction 
of every one of the innumerable sets of parallel soratches over a 
region larger than Great Britain, he shows, that everywhere the 
direction of these groovings and scratches is from north-west to 
southeast, withslight local deviations only. Again, the worn sides 
(stoss-seiten) of each hard rock which has been scratched, worn 
down, and polished, are presented to the north-west, the point from 
which the foroe proceeded; and every lee, or protected and rough 
side, lies to the south-east. On the coast of Finland these groov- 
inga al-e even observed to exteud in one place from many feet under 
the surface of the sea. Seeing that the force which produced these 
groovings and scratches came from beyond the Gulf of Bdhnia and 
the low country of Sweden, and has operated with such uniformity 
over a vast region, parts of which rose to about 1000 feet above 
the Bothnian Gulf, he neoessarily refers the phenomena to powerful 
marine currents. These took place when Finland, as well as all 
Northern k i a  and Germany, lay under the sea, and when the chief 
groovings were made by stones and blocks, which were held fast in 
the bottom of floating icebergs, when they were arrested on sub- 
marine banks or points of rock. He also indicates how the erratic 
blocks dropped by these icebergs are found to be more and more 
rounded as they have receded from the source of their origin, or 
how, in drifting to the south-east, they have consequently been more 
exposed to wear and tear. The quantities of sea-mud which abound, 
and the accompanying small and waterworn pebbles A d  gravel, 
have, of course, assisted in the polishing of the rocka. The d- 
ridges and pebble-be& which abound in Finland are, in hct,  
nothing different from the 6sar of the Swedish geologists; and 
thus the drift phenomena on either side of the Gulf of Bothnia are 
shown to be identical sub-aqueous deposits. 

Here, theu, we have a vast region of Europe in which i t  is mani- 
fest that no land-ke or glacier could ever have acted, inasmuch as 
the area from whence the foroe was directed was manifestly Ear to 
the north-west of the Gulf of Bothnia, and the low countries of 
Sweden, which, equally with Finland, are covered with erratio 
bloch and aqueously transported drift. h-either in the south 
of Sweden nor in Finland are there any moraines, all the d e t r i h  

' Beitrag zur Kentniss der Schrammeu in Finland.' Von N. NBrdenskiold. 
~elsingfors, 1863. 



around the p a t  erratics being water-worn ; and yet the scratched 
and polished surfaces, the worn and abrupt sides of the hillocks, in 
both these coulltiies, resemble precissly the r o c h  moutonndes seen in  
the march of every existing glacier. Agreeing, as I do entirely, with ' 

Professor Nodenskiold (for in my published works I have maintained 
the same view as regards the southern paleta of Sweden, and all 
Northern Russia, Pruesia, and Germany),* I also agree with him in 
the oonclusiou that the depressions in the surface of Finland, which 
are now occupied by innumerable lakes, are those which existed 
when the country was a sea-bottom, and that the present lakes 
simply occupy the hollom which existed when Finland was raised 
from beneath the waters. I n  a table giving the lithological structure 
of each rock in situ which has been grooved, i t  is shown that the 
depth of the scratches bears an exact relation to the hrdneas and 
resisting nature of the rock. The map--on which every lake and the 
numerous scratched surfaces are marked, as well as all the altitudes 
-is a work which must elicit the admiration of every geographer 
and geologist, and does such honour to Professor Kodenskiold, 
that our Conncil has justly placed him in the list of our Honorary 
Memhers. 

The lines of striation, so carefully laid down by Nordenskiold in 
Finland, I have myself found extending in the adjacent low regions 
of Rnssia, and notably upon the hard quartzose rocks forming the 
sides of the lake Onega, at a distance of 600 miles from the Both- 
nian Gulf. There, also, they are seen to be oontinuous from the shore 
under the water of the lake, being visible at  some feet below the 
mrface. I n  this flat or slightly undulating corlntry we have all 
the same proofs as in Finland, that these scratches, groovings, and 
poliehings could only have been produced by stones carried in ice- 
bergs ; and there, as in Finland, the great erratios, referable to the 
north-weetern parts of Norway, have been dropped a t  numerous in- 
tervals, some of them from Lapland, extending to the western flank 
of the Ural mountains. I n  the work and map o f c  Russia and the 
Ural Mountains,' published by myself and companions De Verneuil 
and Keyserling, the enormous area over which these erratics were 
t1.ansport.d during the period when the glacial sea covered ltussia 
in Europe and Northern Germany was defined. It was then for the 
first time made manifest that the currents which transported these 
blocks had eccentric directions Thus, whilst the blocks in Finland 

- 
* See ' Rnssia in Enmpe and the Ural Mountains,' vol. i. chapten 20 and 21. 

A h ,  'Quart. Jonr. Geol. Soc,' vol. ii. p. 349. 
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and Northern Russia had proceeded from N.W. to S.E. (having been 
derived from the old north Norwegian ice-fielb), the blocks which 
covered the plains of Pmssia, and extended over Poland up the great 
valleys, on to the foot of the Carpathians, being also of Scandina- 
vian origin, must have been brought from north to eouth when all 
those lands were under the sea. On the east of England the great 
Scandinavian erratics came from the west coast of Norway, whilst 
in Lapland, M. Bahtlingk had shown that the blooks were diverted 
northwards into the icy sea. 

These facts of the divergence of the distribution of the erratics, 
as due to divergent currents, are quite in harmony with what would 
be found at tho present day, if the bottom of the sea could be so laid 
bare as to enable us to refer to the various north or south polar 
glaciers, or to those of Greenland, the devious l i n a  of deposit of the 
blocks derived from each of these regions, as determined by different 
prevailing currents. 

If we refer to what glaciers have effected upon land, and to those 
phenomena which could only have been produced when the rocks so 
affected were eubmarine, we must admit that two distinct modifica- 
tions of tho same great agency have produced similar results. The 
great mass of low country in North America, the surface of which 
has been striated in like manner from north to south, seemed to me 
long ago to fall into the category of subaqueous striation by floating 
icebergs, which were here and there arrested in their progreas by 
sunken rocks. When presiding over the Geological Society of 
London, in 1842, I gave all credit to Mr. Peter Dobson, a citizen 
of the United S t a h ,  for the adoption of that view in reference to 
his native land,-+ PI-evious acquaintance with whose writings, I 
then said, might have saved volxmes of disputation on both sides of 
the Atlantic." And now, after a lapse of 22 years, I hold to the 
same belief. 

I n  the admirable work of Sir W. Logan on the 'Geology of Canada,' 
my eminent friend expresses the opinion, "that the grooves on the 
surfaces of the rocks which descend under the water appear to point 
to glacial action as one of the great causes which have produced these 
depressions." t Eot having visited the region myself, I should 
have no right to oppose my opinion to that of such weighty authority, 

See ' Anniversary Address, Proc. Geol. Suc.,' vol. iii. pp. 686 e4 anfa. 
t 'Report of Geological S w e y  of Caeada, 1863,' p. 889 and note ib. Mont- 

.real. 
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were it not that the grounds assigned for believing in the ex* 
vating power of glaciers in North America are the same stria- 
tions on the sides of the lakes, and beneath the water, as those 
which I have cited from the shores of the Bothnian Gulf and 
the lake of Onega in Northern Russia. Now, as regards the latter 
countries, I have shown that land glaciers could never have passed 
over them ; for surely no terrestrial glaoier in advancing to Finland 
and h'orthern Russia can have scooped out the Bothnian Gulf by 
the way! Instead of suoh striation on the aides of rock-basins, now 
filled with water, being proofs of the grinding and excavating 
action of former gl&iers, particularly in the cases of Finland 
and North America, where no lofty mountains, as in' the Alps, 
are a t  hand to give great power to descending masses of i c ~ ,  I 
conceive that such phenomena can only be explained by appeal- 
ing to the grating action of the bottom of former floating ice- 
bergs. My belief is, that the great North American lakes were 
cavities originally due to a combination of ruptures and denudations 
of the rocks, and that the whole surface of the lower country thus 
prepared, was under the sea when icebergs ooming from Arctio 
glaciers floated over it. 

We can thus well imagine how countless icebergs were here 
and there arrested on those submarine rocks which now form 
the sides of the lakes, and how each icy mass, forced on by a 
powerful current, after produoing the well-known striation on the 
points of stoppage, would necessarily, when set free, float rapidly 
across the deep sea cavity, until the base of the iceberg was again 
a rms td  by the prominences on the opposite side of the depression, 
there again to make striations with the stones held fast in i b  
bottom. Tn this way we can just as easily account for the transport 
of the numerous great erratica which are spread over h'orth 
America up to 38O N. latitude, aa we have explained the transport 
of the Scandinavian bloch up to the foot of the Carpathian 
Nountains. 

Whilst, therefore, I fully recognise the stupendous spread and 
influence of former land-glaciers over extensive regions, I at the 
same time affirm, that as regards the striation and polishing, the 
worn side and the abrupt side.of the r o c b  affected, floating ice- 
bergs, when impeded by submarine obstacles, have also produced 
those results. The true and independent test of the action of ter- 
restrial glaciers is the existence of moraines. Now, there L no 

m 2 



c ~ X X  Sir F ~ D E R I C K  I. MURCHISON'S Addre~g. 

trace of these peculiar accumulations in the South of Sweden and 
Finland, all the detritus of those regions, as well as of the North 
of Russia and Germany, being waterworn; and I have yet to 
learn that there are any evidences of true moraines in the low 
countries of Canada and the United States.* 

P.S.--Whilst I was reading this Address to the Geographers in 
London, that sound practical geologist, Principal Dawson, was 
performing a similar duty at the Annual Meeting of the Natural 
History Society of Montreal. Having received a copy of his Address 
in time for insertion of a Postscript, I am glad to have the oppor- 
tunity of ststing that he also is a vigorous opponent of the the017 
which refers the striation of the Korth American rocks, and the 
excavation of the great lake basins of that country, to the action of 
terrestrial glaciers. He shows indeed that the great striation of a 
large portion of the continent from N. E. to s. w. was from the ocean 
to the interior, against the slope of the St. Lawrence valley, thus 
disposing a t  once of the glacier theory; for it is impossible to 
imagine that a glacier travelled from the Atlantic up into the interior. 
Admitting that in limited tracts of Eastern America there may have 
been local glaciers, Mr. Dawson believes, as I do, that the rocks 
of the chief countries in question were striated when the land lay 
beneath the sea. 

North-toestern Africa.-Senegal and its Dependencies.-Looking to the 
well-digested and clear accounts of the progress of geographical 
research in Northern or North-western Africa, which have been 
embodied in the Reports of the Geographical Society of France, by 
N. Malte B N ~ ,  1 have only to refer you to those works, and not 
detain you on this subject by any observations of my own. I am, 
however, impelled to call your notice to a work of this year 1864, 
tile ' Annuaire de SBnkgal,'t as followed by a rdsumk of the explo- 

- - - . - . - - 
For a full explnnation of my views respecting the manner in which former 

floatin icebergs transported blocks, and spread out submarine detritus, 1 mast 
refer tfe reader to the 21st and 22nd chapters of the work ' Russia and the Ural 
Mountains,' pp. 507 to 556. Since that time (1845) 1 have indeed seen reason to  
admit a much greater extension of former land-glaciers than my colleagues and 
myself then bel~eved in, and this I explained in my last Addrea to the Royal 
Gkgraphical Societ + Pnnted at St. Luis ,  Senegal, 1864. Park, chep Challamel ah?, Rue deo 



rations of the interior, made by order of the Government, in the 
years 1869, 1860, and 1861, and which has just fallen into my 
hands. Whenever our allies the French describe any one of their 
possessions, it is invariably done with method, order, and a lucid 
condensation of details ; and such qualities are particularly ob- 
servable in this little volume. Discovered in 1460 by some bold 
navigators of Dieppe, Senegal was soon after colonised by the same 
Normans. I n  succeeding centuries the Portuguese and Dutch 
warred for the occupation of these tracts, until 1758, when the 
English toog the country, including Goree, but ceded i t  again to 
France by treaty. Again, in 1800, Goree fell into our hands, and 
in 1809 we added to i t  St. Louis; but, at  the conclueion of the last 
great war in 1814, the whole territory was rightly given back to 
France, its original ocoupant. Holding poesession of this territory 
for the last fifty years, the French have striven energetically to im- 
prove it, by a vast enlargement of boundary, the construction of 
forb, strict military tenure, and by carrying on a commerce with 
the adjoining native tribes ; so that they reckon upon having 200,000 
subjects, and, after seveql years of war, they are now in relation 
with about a million of natives. 

In the long list of annexations of native districts, i t  is gmti- 
fying to read, as a sequence of the last treaty of peace, that a 
telegraphio communication is now establkhed between St. Louis 
and Goree, and that in 1863 the new port of Dakar waa formed. 
Recently the quiet state of the political horizon has enabled the 
Governor, Colonel Faidherbe, who has been the mainspring of 
French progresa in Senegal, and who has recently been named one 
of our Honorary Foreign Members, to send varioua exploratory 
parties along the north coast and into the interior of the country. 
These have added much important information to the sketches of 
tracts formerly visited by the PQre Labat, Mungo Park, Caill6, 
Mollien, and Panet. The French colonists, since their occupation 
of Algeria, have aagacioualy sought for original knowledge in the 
native recitals of h b s ,  and the inhabitants of Soudan and Berber. 
With these data, and in acquiring the language of the natives, 
several travellers,--such as Captain Vincent; MM. Bournel and 
Mage, young Naval officers ; Pascal and Lambert, Infantry offioers ; 
with Alioun Sal and Bough-el-Moghdad, intelligent Native officers 
in the French service,-have, in the years 1859, 1860, and 1864, 
made most sucoesclful journeys. Thus, the portion of Soudan adja- 
cent to Senegal is now nearly as well known as the more central 
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regions, which have been already developed by British exploraf.ikns, 
including those of Denham, Clapperton, and W. Lander,* and the 
works of our honoured Associate Barth. One of these parties, 
Alioun Sal, reached Timbuctm ; and the death of this young and 
intelligent Mohammedan, who unfortunately fell a prey to the fever 
of the country, has been deeply lamented by the authorities of 
Senegal. 

Before quitting the subject of North-western Africa, I am un- 
willing to pats unnoticed the services of the enterprising young 
German traveller Gerhard Rohlfs, who, having made a successful 
journey through Southern Morocco by Tafilet to Gerysville in 
Algeria, is now on his route to Timbuctu under the auspices of the 
Royal Geographical Society. 

Nor t lm Abyssinia.-The efforts of our German contemporaries to 
complete o& acquaintance with h'orthern ~ b ~ s s i n i a  and the 
adjacent countries (of which mention was made in a note to my last . 
year's Address), have been most successful ; and every geographer 
must have heartily commended the researches of Von Heuglin, 

. Kinzelbach, ~ u n z i n ~ e r ,  and Stendner. . Whilst these travellers 
have prepared an excellent detailed map of the districts of Bogos, 
Manesa, and Murea, with the surrounding tracts, a more extended 
map, ranging from the Red Sea on the east to 34O 45' E longitude, 
which has resulted from their surveys, is a work of great and general 
interest. For, in it, we find the routes laid down of all the tra- 
vellers of various countries during the latit quarter of a century, 
who have examined the regions between Masstiwa and the coast 
of the Red Sea on the east, and the river Atbara, that great 
aauent of the Nile, on the west. This sheet, as published in the 
' Mittheilungen' of Petermann, is an excellent example of the 
amount of knowledge which can be conveyed on a map alone; the 
successive journeys of the different travellers being laid down in  
different colours with border profiles showing the relative heights 
of the different countries traversed. 

* I  have 'net had the gratification to learn that. with a due appreciation of tbe 
devoted and zeal0118 researches in Central Africa of that accomplished youn8 
traveller Edward Vogel, who was harbarously beheaded by the King of 
Wadu,  Earl Russell has granted the sum of MUII. to Miss Julia Vogel, the smter 
of the deceased. In  thanking me warmly for snpportin her cause, this lady 
assures me that, by this Feuerous act, all her prospects in Efe are brightened, and 
that her heart's desire wlll now be fulfilled in being enabled to do honour to the 
memory of her lamented brother, as  well as, she sags, " to assist a yonn e r  
brother in those studies which may enable him to serve a country to whiEh %e 
will ever cling with the deepat gratitude."-24 June, R. I. M. 
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l'he Xiger.-The last accounts I have wen of the labours of Dr. 
Baikie are contained in a private letter to a relative, dated at Lukoja, 
on the 9th October, 1863. Thie persevering and praiseworthy 
envoy of our Government, who hari been seven years in Africa and 
in whose appointment I took much interest, had, it appears, made up 
his mind to conre home last year, when he received instrnctions 
to remain at his poet till further orders.* In braving the dangers 
of the climate, Dr. Baikie has shown how a British settlement can 
be made a centre of civilization. Alone, and almost without means, 
he has contracted friendships with all the leading chiefs of Soudan, 
and has awed tribes merely by the exercifie of moral influence, whilst 
hie messengers can now travel securely from his station to Bonny. 

It is by such an example and such persevering conduct that Afrioa 
can be beat civilized ; and we mnst earnestly hope that whoever may 
succeed Dr. Baikie, will follow the ssme kind, judicious, and for- 
bearing conduct which haa endeared him to the natives, and haa 
enabled him to make his little station, w, far up the Niger, a oentre 
of commerce and friendly intercourse with them. 

311e Gaboon County.-Although the progress of the recent expedi- 
tion of M. du Chaillu to the scene of his former explorations haa been 
unluckily checked by the loss of hie scientific instruments, I trust 
that when he receives the fresh supply sent out to him by us, he 
will make a successful examination of the interior in those latitudes. 
He has, indeed, already sent home inetruments, including the 
native harp with strings of vegetable fibre, which prove the truth- 
fulnw of some of his descriptions which had been unjustly dis- 
credited. Bs regards his previous accounts of the geography of the 
Gaboon country, M. dn Chaillu's accuracy, in the main, hae been 
amply confirmed by Lieuta. Serval and Du Bellay, who have since 
made surveys in the interi0r.t 

South Africa.-Explorations of the Baron C. von &r Deckan.-lXe 
unchanged terrestrial condition of the a n k t  Surfam of the InlntffM. of Sotdh 
Afh.-Prqkt Of nndBring the Whits N& the hcghmy of intarcourse 
between Central Afi.lca and Europe.-Petharick's Joud.-Whilst our last 
Session closed with the striking results of the journey of Speke and 
Grant, and our warm welcome of the undaunted travellers, who, for 

As this Address ia printing. Mr. Layard informa me that the Imestigufw 
ateamer bas been ordered to bring Dr. Baikie down the Niger, and that he may be 
expected home this year. 

f Vide Petermann's ' Mittheiluogen,' December, 1863. Messm. Serval and 
DP Bellay have explored thelittle-known river, the Ogowai, which flows from the 
interior, about 20 laguee to the south of the Gaboon. 
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the first time in history, had crossed Equatorial Africa and had also 
descended along the course of the great White Nile from its water- 
basin to its mouth, the opening of this Session was marked by the 
interesting and detailed description of the snow-clad mountain 
Kilima-ndjaro, the issue of two expeditione conducted:entirely a t  
his own cost by Baron C. von der Decken. 

In  the first of these, he was accompanied by my clever and 
lamented young friend, the late Mr. Richard Thornton, who drew 
the first contoured map of that wild and lofty country, took many 
observations of latitude and longitude, and kept an accnrata diary. 
Copies of all his writings, as well as hie original map, have now 
been sent by his family to the Royal Geographical Society.. I n  
the second expedition, Baron von der Decken had for his scientifia 
companion a German astronomer, Dr. Karsten. 

I have already adverted at  some length to the importance of thie 
enterprise, as recorded in our ' Proceedings,' and also in the award of 
the Medal. I have inforxhed you that, in reference to the prosecution 
of other enterprises by the same distinguished person, the First 
Lord of the Admiralty had given directions that Her Majesty's 
vessels on the coast of Africa should assist the Baron in passing his 
own steamer into one of the rivers of Formosa Bay; and I have 
now to state that Her Majesty's Secretary for Foreign Maim haa 
strongly recommended this enterprising traveller to the good-will 
of the Sultan of Zanzibar, through the British Consul a t  that place. 
Seeing that Baron von der Decken, who has already done so much, is 
organising at  considerable expense another expedition, in which, 
providing himself with an iron river-steamer, he will be attended 
by competent observers, we natumlly wish him all the succese which 
his zeal and devotion to our cause merit. 

If, after ascending one of the rivers which fall into the Bay of 
Formosa, he should reach Mount Konia or any part of that moun- 
tainous region of Emtarn Africa, north of the Kilima-ndjaro, probably 
a great watarehed, and should thence descend by any eastern d u e n t  
of the White h'ile, or should reaah Egypt by the Blue Nile, in either 
case he will have performed a most essential servioo to geography. 
I n  the mean time, both for the great and good duties he has already 
performed, and for the extensive and vigorous preparations he is now 
making to enlarge our acquaintance with the geography of Africa, 
the Council has in my opinion wisely adjudicated a Gold Medal to 
Baron C. von der Decken. 

See my observations on the late Hichard Thornton in the Obituary, p. cuiii. 
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Our VictoriaMedal has, with great propriety, been awarded to the 
gallant Captain Grant,* the companion of Speke, to mark, as I have 
said, emphatically and onoe more, our sense of the vast importance 
of their journey across Equatorial Eastern Africa, and the region of 
the head waters of the Nile. By their researches the watershed 
between North and South Afrioa wea first established in respeot to 
the EBBtern Equatorial region. The results which ought to follow 
from these discoveries will be fnrther considered in the sequel. 

In former Addreeees I suggested that the interior mas8 and central 
portions of Africa oonstituting a great plateau occupied by lakes and 
marshes, from which the waters escaped by c m k s  or depressions in 
the subtending older rocks, had been in that condition during an 
enormously long period. I have recently been enabled, through the 
apposite discovery of Dr. Kirk, the companion of Livingstone, not 
only to fortify my oonjecture of 1852, but greatly to extend the 
inferenoes concerning the long period of time during which the 
central pa* of Africa have remained in their present condition, 
eave their degradation by ordinary atmospheric agenoies. My view, 
as given to this Society in 1852, was mainly founded on the original 
and admirable geological researches of Mr. Bain in the colony of the 
Cape of Cfood Hope. It was, that, inasmuch as in the secondary or 
mesozoio age of plugista, the northern interior of>hat country was 
occupied by great lakes and marshes, as proved by the fossil reptile 
disoovered by Bain, and named Dicynodon by Owen, suoh it hae 
remained for cwuntlem ages, even up to the present day. The sno- 
ceeding joarneys into the interior, of Livingstone, Thornton, and 
Kirk, Burton and Speke, and Speke and Grant, hapg.dl tended to 
etrengthen me in the belief that Southern Africa has not undergone 
any of thoee great submarine depressione whioh have so largely 
affected Europe, Asia, and Amerioa, during the secondary, tertiary, 
and quasi modern periods. 

The d h v e r y  of Dr. Kirk has oon6rmed my ooncluaion. On the 
banka of an affluent of the Zambesi, that gentleman collected certain 
bones, apparently oamed down in watery drifts from inland poei- 
tions, which remaim have been so foemlized as to have dl the 
appearance of antiquity whioh fossils of a tertiary or older age 
usually present. One of these is a portion of the vertebral column 
and sacrnm of a buffalo, undietinguishable from that of the Cape 
buffalo; another is a fragment of a crocodile, and another of a 

See ' Presentation of Boyd Awards,' ante. 



water-tortoise, both undistinguiahable from the forma of those 
animals now living. 'I'ogether with these, Dr. Kirk foundn*merous 
bones of antelopes and other animals, which, though in a foseil 
condition, all belonged, ae he assured me, to apeciea now living in 
South Africa. 

On the other hand, none of our explorers, including M. Bain, 
who has diligently worked as a geologist, have detected in the 
interior any limestones containing marine fossil remains, which 
would have proved that South Africa had, like other regions, been 
depressed into oceanic conditions, and re-elevated. On the con- 
trary, in addition to old granitic and other igneous rocks, all 
explorers find only either innumerable undulations of sandstones, 
schistose, and quartzwe rocks, or such tufaceous and ferruginoua 
deposits ILE would naturally occur in countries long occupied by 
lakes and exuberant jungles, separated from each other by m d y  
hills,--scarcely any other calcareous rocks being found except tufas 
formed by the deposition of land-springs. I t  is true that there 
are marine tertiary formations on the ooarrts (around the Cape 
Colony, near the mouth of the Zambesi oppoeite Mozambique, and 
again on the coasts of Momhas opposite Zanzibar), and that these 
have been raised up into low-coast ranges, followed by rocks of 
igneom origin. But in penetrating into the true interior, the 
traveller takes a final leave of all such formations ; and in advancing 
to the heart of the continent, he traverses a vaet region which, to 
a11 appearance, has ever been under terrestrial and lacustrine condi- 
tions only. Judging, indeed, from all the evidences aa yet collected, 
the interior o w u t h  Africa hea remained in that condition since 
the period of the secondary rocks of geologists ! Yet, whilst none of 
our countrymen found any evidences of old marine remains, Captain 
Speke brought from one of the ridges which lay between the 
ooast and the lake Victoria Nyanza a fossil shell, which, though 
larger in uize, is undistinguishable from the Achatina p r d k  now 
flourishing in South Africa. Again, whilrrt Bain found fossil plant8 
in  his reptiliferom strata north of the Cape, and Livingstone and 
Thornton discovered coal in sandstone, with f m i l  plants, like thase 
of our old ooal of Europe and America,-yet both these meaozoic 
and pal~ozoio remains are terrestrial, and are not associated with 
marine limestones, indicative of those oscillations of the land which 
are so common in other countries. 

It is further to be observed that the mrface of this vast interior 
is entirely exempt from the coaree supcxficial drift that encumbers 



so many countries, as derived from loRy mountain-ohains from which 
either glaciers or gre,at torrential streams have descended. I n  this 
respect i t  is also equally unlike tho& p l h  of Germany, Poland, 
and Northern Russia, whioh were sea-bottoms when floating ice- 
bergs melted and dropped the loads of stone which they were 
transporting from Scandinavia and Lapland. 

I n  tmth, therefore, the inner portion of Southern Africa is, in this 
respect, as f i r  aa I know, geologically unique in the long conservation 
of ancient terrestrial conditions. This inference is further supported 
by the concomitant absence, throughout the larger portion of all this 
vast area, i.e. south of the Equator, of any of thoae volcanic rocks 
whioh are so often associated with oscillations of the terrafirma.* 

With the exception of the true volcanic hills of the Cameroons 
recently described by Burton, on the we& coast, a little to the north 
of the Equator, and which possibly may advance southwards 
towards the Gaboon country, nothing is known of the preeen'ce of 
any similar foci of sub-aiirial eruption all round the mmts of Afn'ca 
south of the Equator. If the elementa for the production of them 
had existed, the coast-line is precisely that on which we should 
expeot to find mch volcanic venta, if we judge by the analogy of 
all volcanic regions where the h a b i h d  igneous eruptions are not dis- 
tant from the sea or from great internal m w e s  of water. The absence, 
then, both on the coasts and in the interior, of any eruptive rocka 
which can have been thrown up under the atmosphere sinoe the 
period when the tertiary r o c h  began to be accumulated, is in concnr- 
renoe with all the physical data as yet got together. 'I'heae demon- 
i3trate that, although the geologirrt 5nds here none of those charaoters 
of lithological structure and ouriously diversified organic remains, 
whioh enable him to fix the epochs of mccewion in the crust of 
the earth in other quarters of the globe, the interior of South Africa 
is unquestionably a grand type of a region which has preserved its 
ancient terrestrial oonditiona during a very long period, unaffeoted 
by any changea except those which am dependent on atmospheric 
and meteoric influences. 

If, then, the lower animals and plant8 of this vaat country have 
gone on unchanged for a very long period, may we infer that ita 
human inhabitants are of like antiquity 7 If so, t,he Negro may 
alaim as old a lineage as the Canmian or Mongolian races. In  the 
absence of any decisive fact, I forbear at present to speculate on 

-~ 

* Although Kilima-ndjan) ir to a great extent igneous and volcanic, there is 
nothing to prove that it ha8 been in activity during the historic era. 
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thii point; but as, amid the fossil specimens procured by Living- 
stone and Kirk, there are fragments of pottery made by human 
hands, we must wait until some zealous explorer of Southern Africa 
shall distinctly bring forward proofs that the manufactured articles 
are of the same age as the fossil bones. I n  other words, we still 

' require from Africa the same proofs of the existence of linke 
which bind together the sciences of Geology and A r c h l o g y  which 
have recently been developed in  Europe. Now, if the unquee- 
tioned works of man should be found to be coeval with the remains 
of fossilized existing animals in Southern Africa, the travelled geo- 
grapher, who has convinced himself of the ancient condition of 
its surface, must admit, however unwillingly, that although the 
black man is of such very remote antiquity, he has been very 
stationary in civilization and in attaining the arts of life, if he be 
compared with the Caucasian, the Mongolian, the Red Indian of 
America, or even with the aborigines of .Polynesia.* 

The discovery of that vast water-basin, the Victoria Nyanza, in 
the heart of Equatorial Africa, and the proof that a great stream flowed 
out from its northern extremity, which Speke and Grant followed, and 
showed almost conclusively to be the White Tiile, was truly, as I said 
last year, a grand feat, of which all our countrymen had reaaon to be 
proud. But, in warmly praising and honouring the men who accom- 
plished it, we are not yet satisfied, as geographers, with this their 
single line of march, and the valuable data which they fixed. U'e 
look naturally to other efforts which must be made to dispel scep 
ticism regarding the upper waters of the h'ile, including that raised 
by the claim of the Venetian traveller Miani, as to his having con- 
tinuously ascended a river to to the 0.s.w. of Gondokoro, the 
rocky hanks of which he has laid upon a sketch-msp, and which he 
contends does not flow from the Viotoria Nyanza. But irrespective 
of s w h  a claim, the Council of our Society have, on general grounds, 
oome to the conclusion that the physical geography of all the 
region, together with the shores of the Victoria Nyanza (a lake 
laid down by Speke as larger than Scotland), should be further 
explored, and the nature and extent of the various affluent8 of that 
vast body of water determined. They further wish to see examined 
the region lying between the great lake Luta-Tizige, north of the 
Equator, and the lake Tanganyika, south of it, in order to deter- 

* The most remarkable proof of the inferiority of the negro, when compared 
with the Asiatic, is, that whilst the latter has domesticated the elrphaut for ages 
m d  rendered it highly ueefnl to man, the negro has only slanghtered the animal 
tu obtain food or ivory. 
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mine if there be not there (as some geographers think possible) 
other murcee of apply  for the White Nile, coming from the region 
to the west of the Victoria Kyanza; and finally, that, if possible, 
the Upper White Nile of Speke and Grant should be traced oon- 
t inuody from the lake to that point, where, acc%rding to their map, 
i t  is made to join the end of the lake Luta-h'zige. 

Having considered this subject, the Conncil haa adopted my pro- 
p o d ,  to assist in fitting out an expedition to clear away all such ob- 
scurities, by ascending the White Nile, and not, as previou~ly, by any 
efforts from Zanzibar and the eastern coast of Africa The d~cu l t i ea  
encountered by Speke and Grant in passing through that tract, and 
the apparent impossibility of establishing any regular t d c  between 
the east coast and the central kingdoms, have induced us to prefer 
to any other line of research an effort to render the Great White 
Nile a channel of intercourse and cornmeroe between the prolific 
interior and the traders of the Mediterranean Sea. One serious 
difficulty only exista in bringing about thie desirable consummation. 
BetweenKharttim, the present southern boundary of Egypt, and Gon- 
dokoro no obstacle on the river-navigation exists, aa recently proved, 
indeed,by the voyage of the enterpriging and intelligent Dutch ladiee, 
though the natives in the interior have, it appears, been to a great 
extent demoralised by the conduct of the traders in ivory,.who, 
arming one set of villagers against another, are mid to plunder 
tribes, and carry away the women and children as daves. Now, 
theee horrible pmtioea having been still more rnthleesly carried 
into effect above or south of Gondokoro, aa we learn from the teati- 
mony of Speke and Grant, a belt of country, from 100 to 200 mil- 
in breadth, inhabited by the Bari, has been rendered so lawleaa and 
mvage, that it waa with the utmost difficulty our medallists tm- 
versed it in their way northwarda from the fertile kingdoms of 
Karagwe, Uganda, and Unyoro. 

On the part of the Society, therefore, the Council bave drawn up , 

a niemorandum, in which, after enumerating the de~iderata, com- 
mercial, philanthropical, and geographical, involved in our project, 
we e x p m  the hope, that, aa we are ready to embark 10001. in euch 
an expedition, some means may be found to put a 8top to this de- 
moralising trade in slaves, which, as our Consul-Cleneral in Cairo, 
Mr. Colquhoun, writes to me, is accompanied by horrors of which 
no one oan form an idea We believe that this can best be accom- 
plished by the exertions of the Pasha of Egypt, and by the extension 
of his influenoe southwards from K h a r t b  to Gondokoro. The in- 
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termediate oountry is a sort of No-man's-land, in which nume- 
rous warring small tribes are kept in an excited and barbarous state 
by an extensive importation of firearms. Now, if the miserable 
natives were rescued from disorders ocoasioned by suoh enormitieq 
legitimate oommerce would eventually arise between the Equatorial 
kings and the merchants of Cairo and the Mediterranean ; and the 
Great Nile, which for thousanda of years has alone served to enrich 
the soil of Lower Egypt, would eventually become a highway of 
interoourse with Europe, which might largely tend to the civiliea- 
tion of Central Africa. To have made the first proposal in a matter 
of such permanent interest will, I trust, be always counted a proof 
of the lofty as well as useful efforts of this Society, to bring about 
a state of things which will prove the real importanoe of the dirc- 
covory recently made in Inner Africa by British geographers, and 
may render the White Nile, for the first time in history, of real 
use to commerce and civilisation. 

The prectioal geographer will, I trust, find in the oberva- 
tiom made by Mr. Petheriok and his associate, Dr. Murie, which 
have at  length reached the Society, some materials for the oon- 
stmotion of improved maps of the large region on that portion of 
the west bank of the White Nile which is watered by the Bahr-el- 
Ghazal. We are also indebted to Mr. Petherick for a measurement 
of the comparative volume of water discharged by the Nile and ita 
affluents, the Bahr-el-Ghazal and the Sobat. I n e n  measurements 
such as these shall have been repeated a t  different periods of the 
year, we shall be in a far better position to ecltimate the relative 
importance of the tributaries and parent stream of the Kile. 

I n  the commencement of this Session I adverted to a feeling 
letter written to me by Mrs. Petherick, the wife of the traveller, 
and explaining how he had been cast down by misfortunes and 
severe illness, and was unable then to send home the accounts of 
his expedition. These documents having arrived, will soon be 
printed and circulated among the Fellows, who, seeing the amount 
of work accompliehed by Mr; Petherick, will be able to estimate 
tr, what extent the disasters he encountered prevented his fulfilling 
the engagements he had entered into with the view of succouring 
Speke and Grant. 

We now wait with deep anxiety for accounts of the ultimate issue 
of the journey made by the adventurous Dutch ladies and their . 
eoientifio companion Baron von Heuglin, and their exploration 



cxci 

of the great western d u e n t a  of the White Nile.* We are also 
equally anxious to have some account of the travels of that un- 
daunted, generous, and self-sacrificing explorer, bir. Samuel Baker, 
of whom we have heard no tidings for a year. 

Conclusion.-In terminating these observatione on the results of 
geographical explorations in various countries, I mwt, on the grand 
subject of African geography, aa on the previous occasion, decline to 
enter upon an analysis of t.he respective writings, of great value in 
critical geography, which have in past years been contributed by our 
own countrymen, by continental writers, as well as by the Portuguese 
authorities who preceded them. An analytical sketch, which would 
do justice to the scholars who have from time to time set forth the 
r e d l a  of their research-, is much wanted. In  this way, for example, 
we might trace the amonnt and increase of information published by 
Cooley, first anonymously, in articles of the 'Edinburgh Review,' 
commencing in 1835, and followed up by him in the constructiou 
of a map delineating his view of a line of lakes and rivers proceed- 
ing from N.N.W. to S.S.E. through Southern Africa. 

In like manner I have not, in anything I eaid lest year, done the 
justice I wished to our Abyssinian Medallist, Dr. Beke, for his 
ingenious suggestion as to the region wherein the head-waters of 
the Nile would be found, and his bold hypothesis, of 1848, respecting 
the mountain-chains of Africa, which opened out an original view of 
the physical geography of Africa north of the Equator. The analyses 
of such subjects as these, and of all the labours of Macqueen, Arrow- 
smith, Petermann,t and other practical geographers, require much 
more time and power of research than I possess. Unable to cope 
with them myself, I hoped that, in taking leave of you at this Anni- 
versary, 1 might be succeeded byone whose scholarship and powers 
as a comparative geographer would enable him to describe the 

* Since this Addrem wna read. I learn with deep sorrow that Madame Tinn6 and 
two of her Euro ean attendants have died. tier enterprising daughter, Baron 
yon Heuglin, an! ~ a r o n  D'Ablaing, had, however, reached Khartftm. As Baron 
von Heuglin is in fegnlar correspoudence with M. Petermann, we may look to 
the ' Mittheilungen of our correspondent for much interesting matter respecting 
the exploration of the region of the Bahr-el-Ghazal. 111 a letter to Capt. Speke, 
which I have read, Baron von Henelin speaks of the ivory and slave dealing 
merchants, and, in addition to much important knowledge respecting the fanna 
and flora of the Bahr-el-Ghazal, informs ns that he has prepared a map of that 
region, as also of the country of Nyam Nyam. 

t The variom researches of late years in Africa are admirably illytrated by 
the series of maps and accompanying descriptions in the ' Mittheilunken of Peter- 
mann, of which I gave m account in my last year's Addma, and w h c h  have since 
been oompleted. 



cxcii Sir RODERICK I. MURC~SON'S Address. 

-euoceeaive steps made by all contributors to our science, and, by a 
comparison of their labours with thotle of their predecessors, to trace 
down throughout the long current of ages the additions which have 
been made, in Asiatic as well aa Aftican geography, by various 
men, to that vaat emporium of geographical knowledge which we 
now enjoy. 

As on this head, doubtless, there have been many omissions on 
my part, I beseech my friends to be assured that such omissions 
have not been caused by any want of good will, but simply from 
an inability to do justice to the theme amidst the many other avoca- 
tions which occupy my time.* 

One task, however, I will try to accomplish, to the best of my 
ability, if my tenure of life be prolonged, and that you should place 
me for the current year in this Chair. I will endeavour at  our next 
Anniversary to draw a parallel between the general state of geo- 
graphy when this Society was founded, in 1830, and the condition 
which it has reached in the present day and, in doing this, I hope 
to demonstrate that my countrymen have bolne no small share in 
this progress, and that the Royal Geographical Society has taken 
the lead in e5ciently promoting this great work of advancement,- 
not merely by the publication of the volumes of our Journal and our 
Proceeding, but by eoalously encouraging explorations, and by 
rewarding those persons, to whatever nation they belonged, who 
have thrown light on the geography of the world. 

P.8.-Whilst this Addresa is going through the PI-ms, letters from 
Dr. Livingstone have reached me, giving an account of his journey 
into t.he interior, on the west bank of the Shirb, and for nearly 700 
English miles to the N.N.W. of that river. Owing to his being 
obliged to return to settle the affairs of his Consulate and to convey 
H.M. steamer Pwnser down the Zambesi, he waa unable porsonnlly 
to determine the question whether any waters flow into the head 
of the great Lake Nyama (coming, as had been wlggested, from Lake 
Tanganyika).t The natives, however, one and all, denied that 
any waters entered the lake from the north, and Livingstone seems 

* Some of the discussions which have been going on between Mr. Cooley and 
Capt. Burton. and others, can only be correctly understood by etjmologistn who 
have studied the African languages and dialects. 

t As far as i t  was examined and laid down on a map by Dr. Kirk, the I&e 
Ny- trench due &nth and North. 



to think that the lateral d u e n t s  which he sew are w5cient to 
aocount for .the infillinP of the lake and the wpply of the W. 

The one point on which Livingdone and all African travellers 
are agreed ie, that where no traders in alavee and ivory are met 
with, there no difficulty ocanre in prrseing through the country ; the 
inhabitants willingly serving 8e portens. In a recent letter to Captain 
Speke, which I have already mentioned, Baron von Heuglin, after 
a5rming that the ivory dealers in the Bahr-el-Ghazal are barbarising 
all that fine region, and have rendered i t  impeseable, exclaims that 
it is a diegrace to civilbed governments not to endeavour to put an 
end to them horrors. Let us hope that the aspiratione of our Council, 
in unison with the prayers of all travellers, may have a due infiuence 
on the governmenta of Europe and Egypt, and thus eventually 
render the White Nile useful ae a highway of commerce. 

JUM loth,  1864. 
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I.-Geographical Notes of an Expedih'on to Mount KiZima- 
ndjaro in 1862-63. By the BARON CHARLES VON DER 

DECKEN, Honorary Corresponding Member a.a.a. 

THE following account of the elevated county of Djagga, and its 
prillcipal mountain Kilima-ndjaro, has been written almost entirely 
from memory, aided by the map* which I brought with me; my 
'ournals and memoranda having been left behind in Zanzibar, it 
L ing  my intention to make a second journey into Eastern Africa. 

I over my first U X I S U C C ~  journey from Kilua, in November 
and =mber, 1860, when 1 endeavoured to reach the spot, in the 
vicinity of Lake Nyassa, where the unfortunate Dr. Riiacher was  
murdered. There was but little of interest in that expedition, but 
it pretty plainly showed with what disadvantage an inexperienced 
European traveller has to struggle, and how great is the hatred 
and contempt entertained for white men, and especially for 
Christians by the Negroes, who are there called the "Arab of the 
coast." I n  like manner I refrain from making more than a passing 
allusion to my first urnel to Djagga (in which I had for my 
companion the late r. R~chard Thornton, whose death I have 
more and more occasion to lament), inasmuch as my second tour, 
in which I again visited the mountain of Kilima-ndjaro, led me 
over precisely the same ground, though with more important 
resulta. The laatnamed circumstance is due k, the fact that the 
instruments I had with me on the last occasion were better, and 
that Dr. Kiirsten, a pupil of the well-known Professor Erman, 

* The map wu drawn tfwn tbe o r i g d  sketch by Mr. Richard Thornton, 
corrected ftom obserrntionr d e  during the second vimt 
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who then accompanied me, was a trained astronomical observer, 
and in that respect superior to Mr. Thornton and myself." 

On the 3rd of October, 1862, Dr. Riirsten and I, in company 
with two other Europeans, set out from Mombas. The caravan 
consisted of 11 0 men, which number was afterwards increased by 
a party of 32 elephant-hunters, whom I met with in the interior, and 
took into m service. I had in addition a large train of assee for 
transport d t h e  sick, a d  b r  dogs for sporting purposes 

I proceeded first along the coast as far as the little port of 
Wanga, in 4O 45' south latitude, and 39' 20' ea3t longitude. 
I knew my way thence as far as Lake J ig ,  this being 'rt my former route; and I adopted it both because I wishe to be in- 
dependent of a guide, and because here  was water to be had 
along it almost eve day, despite the advanced season. On the 
sixth day out from %nga, I reached Baramu id the northern part of 
Usambara, having for five days together continued to ascend along 
the banks of the river Umba. Elere we halted for two days, and, 
after another 6ve days' journey, reached the extreme south point 
of Lake Jip6 in 3 O  4.2' 52" south, leaving the Par6 Range to the 
southward, and taking a path over a saddle-like depression in 
the Kisungu hills. Raramu is ahout 1475 English Get above the 
level of the sea ; the foot of the Pa& range about 1900 feet, and 
Lake JipS from 1969 to 2101 English feet. On travelling inland 
the aecent is very abrupt to a lateau or table-land, which rrfter- 
wards rises ver gradwlly. &e soil is tolerably uniform, with 
thinly-wooded f and alternating with several steppe-like plains. 
The prevail~ng trees are the mimosa, the acacia, the African oak, 
ebony, baobab, tamarind, and a species of plane-tree. The 
herbage is thin, and euphorbii and cacti are in great abundance. 
The mineral specimens which I collected here consisted of mica- 
oeous slate (which formation extends as far as Baramu), and 
the same rock with injected lumps of met, and with irregular r roughened corners, ond occasional fe spar, which occurred at 
Pad,-the nedules of garnet in these latter were often two inches 
in diameter, Between Par6 and Lake Jipe' the formation is lime- 

* The following is a list of the mstrumenta we took with UE :-I Theodolite (by 
Piatoo and Martins) ; 1 Sextant (Dollond) ; 1 Equatorial Circlc (Piston and Mar- 
tins) ; 1 Apparatus for measuring m etic intensity (Meymtein) ; 2 Barornetere 
c e g r e t t i  adznutbra);  axb bum %erameters (Cadla m d  othem) ; Azimuth 

pssres ; Thermometms (various) ; Chronometers (Tiede, H a t ,  Barreu4 md 
others) ; 1 Telescope (Steinhofer). 

Observations for latituda were obtained from meridian sltitndes of the san and 
stam ; the longitude was M n e d  from lunar distsneers, moan culminating stam, 
and by chranometric meaesrements ;6eveml positions were determined by triatlgu- 
lalion with the theodolite and compass bearing, the wn'ah'on of the compaes being 
carefully observed. The measurements of height were determined by the ha- 
rumem and boilin -point hypsolPeter ; the regular m w i c  and msteodogieal 
observations were d%o taken. 



stone, outasionally ilieeoua Thk may prow eventually .to be 
a fresh-water f m t i o n .  

During my explomtions in bbe prmions year, I had only visited 
the .eastern shore of the lake, but on the present occasion I de- 
termined to pass to its weatern side, and at the same time ascend 

oe in order to ascertain trow bhe iron there existing 
is wor d These m o w t a b  .are not abom 5800 feet 
the *r , 

but 
1 did not aaeend to C e  top, the hi* point I renchybe'i 
3975 feet. The ; U p  tribe supply almost the lentire a ' cent 
countrg with iron, which they pmure by smehing, in krgs%lea. 
a kind of sand staongl impqmted with the metal, which the 
find in the strews. $ is extraordinary how they are able, wit i 
their .ra& .smelting apparatus and primitive tools, to turn out such 
neat1 -fashioned weapons and utensils of dl sorts. 

I {ere first hud to ose mg boat, made d iron and ylts rcha, 
which I had bro ht fmm the mt, and in which I now e m c k e d  
upou the lake ?hery furlong m so I caused madings to be 
taken, which gave a maximum depth of 17 feet. The surface .of 
the lake was in constant agitation, caused by the movements of 
hi p o p o b i ,  croaoaliles (some 19 feet long), and freah-water turtle. T K ~  bottom is almost everywhere sandy, w i t h  little or no mud. 
There are but few shells, and those of very minute size. 

I spent a couple of days on the lake, enjoyiy good sport, and 
then directed .my steps to its outlet, passin to t e north-eastward % of the Arusha hills. The river M e t a ,  w ich rises in the moun- 
tains of Dja ga, empties itself into the lake, after which it forms 
almost a ri f t angle, and, where it pames out, takes the name of 
the River !ip6, which a little lower d o m  changes to Ruhq and 
still lower down ,to Pangani, under which designation it falls into 
the ocean at  the little town of the same name. 

Another three days' maroh brought me to the Arnsha Mountains, 
which barely exceed 4000 feet in height. Of a ~ r t a i n  Lake 
Amsha, which is delineated on many maps, I could not find the 
slightest trace. In the rain season the river Arusha may possibly 
overflow here and there, .ndlthus have given rise to the notion of 
there being a lake. 

W.6.W. of our encampment and about 30 miles distant, we could 
rmive the Mount Mew, a very b e s u ~ l l y - p r o  oned and pecu- 

~ r l Y 4 o r m d  bill. On my trst  journey, we E no favo-ble 
opportunit of examining it, as it was 
and Mr. Jhornton and my& both 
than my last measurement proved it to po- 
my present deficient means, I am unable to give .the precise eleva- 
tion, but 1 believe an accurate oomputation will 8 ~ ~ 1 ~ e l y  make it 
more than 13000 feet. 

Kilima-ndjaro itself was often visible with wondgful clearness 
B 2 
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for half a day together, and the snow was plainly seen from 
a very great distance, more especially when the sun was nezir 
the horizon in the morning and evening. I remained in Arusha 
6 daya The Wa-mas.ai, Heaven only knows thro 5h whom, had got wind of my intentions, and had sent a ban of some 
2000 men to meet me and resist my passage. All manner of 
negntiations, entreaties, promises d presents, and threats availed 
nothing: I always received the same reply-"The red man must 
not set foot on their soil, else their cattle would surely perish!' 
They insulted my people who were sent out to fetch firewood and 
water, and chased them back into camp; until my porters got so 
thoroughly cowed that, dreading desertion on an extensive scale, I 
resolved to pursue my way due north, and a t  once undertake the 
ascent of the snowy r ak* Three days' marc over the table-land, about 2200 feet high, 
which separates Arusha from Djagga, brought me within the 
territo of Uru. Here everything seemed at first to be going 7 on we], but very soon it became apparent that treachery was 
meditated, so I quitted it just as the unfrieudly feeling 
manifest itself, fortunatel without any loss on my side. 7:;; 
da s more I reached ano ti er small kingdom, that of Mossi f was a t  first most hospitably received here, and the youthful 
Sultan Kimandara was most courteous; but very soon he began 
the old African habit of lying and shufflin . I perceived that I 
could not hope to be an more successful wit him than with others, d P 
unless I undertook to o something unusual. I therefore, under 
these circumstances, requested the young sultan to drink blood 
with me, since, aa his warriore had told me, I must either do this 
or leave the country. Of course the brother in blood of their 
sultan was now an entirely different personage, and two days later 
I set out for Kilima-ndjaro, Dr. Kiirsten, six of my own peo le, 
and two W a - D j a g ~  forming my company. W e  passed the %rat 
night a t  an elevahon of about 6500 feet, the second at 11,000. 
For the first 8500 feet or thereabouts, there was a bmutiful growth 
of underwood, after which vegetation thinned off quite suddenly ; 
trees and brushwood continued to grow as high as 9500 feet, but 
above this there were no more ferns, nothin but shrubs with 
very short stems, and a species of Ericu. I t  last only a few 
roots covered the soil, where it was not strewn over with huge 
masses of m k .  

On the third day I left my people behind a t  an elevation of 
12,800 feet, and went. forward with Dr. Kiirsten ; ere long, how- 
ever, my two n e v  refused to advance farther, and my white 
companion was suffering so severel from headache that I was 
compelled to halt. Barometric and i ypmetr ic  observations gave 
an elevation of 13,900 feet. The actual snow limit, however, was 



full 2000 feet above us, tho h we both remarked several spota a t  
which the snow lay a t  a far T ower level. The easternmost peak 
showed very little snow, which was to be accounted for by its very 
precipitous sides, thus preventing the snow from clinging to the 
surfme. The prospect was not ve encouraging, except where, 7 here and there, the strong breeze rove the clouds asunder; in 
other parts they collected in confused masses, and prevented us 
from getting a single glimpse over the Saddle, to the northwards. 
I now determined to retreat, and, amid delugea of raiu, suc- 
ceeded at  5.30 in reaching our late encampment. Up to midnight 
the bad weather continued, the wind blowing icy cold, though 
the thermometer never fell below 32.g3 Fahr.). 

A t  sunrise we perceived that it had 6. en snowing heavily, the 
snow lying, in f a t ,  upon the spot we had reached the previous 
evening. The snow, however, at the lowest point considerably 
farther down, must have been of inconsiderable depth, for at 8 A.M. 
it had entirely disappeared under the influence of the sun. Two, 
da s more brought us back in eafety to Mossi, after numerous L de ye c a d  by our losing the track. 

The rock-specimens collected on the ascent are, 1, Volcanic slag ; 
2, Trachyte, with felspathic crystals injected ; and 3, Basalt, with 
a few crystals of augite, and here and there a few fragments of 
olivine. The whole mil around consists of micaceous slate, which 
has been penetrated by volcanic rocks of ancient eruptions, by 
later molten rocks of similar nature, especially basalt, and more 

A e  as described by Professor Rose of Berlin, r a 
of the specimens I brought back. I saw no 

remains in the stratified rocks of this 
re ion. 

%fY return journey led me back to Daffeta and Lake J i  6, 

Endara to &lambaa. 
\ whence I rosecuted my route over the Burs hills, and so y 

As to the various tribes of men I encountered, they seemed to 
me to differ greatly in speech and feature. In  the limited &+tory 
visited by me, I found no fewer than eight distinct languages, 
having no dialectic athities whatever. Of the vaxious natives, the 
Wa-Maasai and Wa-Ugono are the most werfully-builtrple, P" but I never met with a man m tall as six eet. The Wa- J ga, 
however, are the finest-looking race. A rule which prerailsyere 
that no young girl shall marry before she has co~npleted her 
fifteenth year has doubtless much to do with this well-marked and 
distinctive superiority of physique. 

I wish, here, to call attention to a very remarkable insect called 
the Donderobo. Through these flies 1 lost all my a s m  on my 
first journey. The Tsetse of South Africa, as is well-known, is. 
dangerous ollly to cattle and horses ; the sting of the Donderobo, 



en the other bad, is h l  only to goats andi asea Tbe malady 
caused by it developes itself by emormolss swellings of the 
scrotum and adjacent mucous membrane,. and the animal8 breathe 
with difficulty, Bload purulent matter h w  from the nostrils, 
and death frequent17 ensues within two days aftar the pu&m 
Oh d i n g  a disaeat~on I found the intestines e o v d  with small 
tubemlea, and w h t  looked U e  U r e i  I ham never myself aem 
the Dondembo, and, notwithstanding the offer of a hi h nwsrd, !f h e  never been able to obtain a angle .specimen. he riatives 
bold me that it looks like a large thick-bodied fly, aad is most 
plentiful aftier Cbe rainy season, when their flocks of goats are 
sometimes decimated. 

I IE-N~~JI on the Island of Formosu. 'By ROBERT' SWINHOE, 
F.R.G.S., H.B.M. Vice-Consul a t  Fotxnoss. 

TAIWAN, or Chineae Formosa, is considered a Foo or district of 
the province of Fokien, and is governed by a Taoutai extra- 
o r d i n ~ h o ,  thoagh responsible to the ovincial i c emy  

ririlegc of memorialidog the krone dire& i4 Ki 4 diitrict of aiwm," sape the Chinese Government Chart, of which 
a copy was supplied to me by the Formosan authontiea, "is 
bounded in the rear by mountains, and in kont by the ses The 
ancestral hills of Formosa derive their ori 'n from the Woo-hoo- 
m m  (Fire Tiger Gate), the entrance to %mehow, whence they 
glided aaross the sea In the ocean towards the east are two 
places called Tungkwan (Damp Limit) and Pih-mow (White 
Acre), which mark the spots where the dragons of the Formosan 
hills emerged. These sacred reptilea had pierced unseen the 
depths of ocean, and anoouncing their ascent to the surface by 
throwing up the bluff a t  Kelun head, by a number of vioIent f contortions h m e d  up the regu ar series of hilh, valleys, and ' 

plains that extend north and south in varied undulations for 
the eplace of 1000 leagues (applied figumtively). The mountain- 
peaks are too multiiudinous to enumerate, and the g e o p p h y  
of the island too compmhensive to take into present eon- 
siderstion; we will therefore confine ourselves to a few general 
remarha In rear of the Bills, eastward, flows the ocean ; facing 
them, to the westward, is the sea ; and between lies the refecture 
of Taiwan." The map then proceeds u, define the di iFe rent de- 
partmenta of the distnd, and to state what h i  in Formoss are 
G b l e  fmln what hills on the China coamt, and which porta on 
the islmd sra nearest and mcd  d b l e  to which ports on the 
main. 

In  December, 1860, I received my appointment as IIeo Majesty's 









Vice-Consul a t  Taiwanfoo, in the island of Formosa, and received 
orders to go, ss soon aa the Admiral would provide me with 
transport, and set u a Corndate thee. As I had visited that 
port twice behe ,  an 1 wae well acquainted with its want of harbour 
accommodations, I had no hope of succeeding in converting it 
into a centre of Britieh trade. We failed to enter Taiwaufoo by 
eea, on our arrival off the port ; snd aa it was absolutely neoessa 
that I should make some stay in the oapital to inaugurate BritiZ 
trade under the new and 1 regime, I determined to disembark 
on the coast and march thi ?f er overland. 

The cit of Ta iwanh  is girt by a higb b a t h e n t e d  wall f some 6 mi ea in extent and quadrangular ; it is, in fact, a small 
and poor imitation of the wall of Peking. Within are the houses 
of the chief citizens, mandarins, and eeveral templea dedicated 
to the three religkm of the empire, comprising Confucians, 
Buddhists, end Taouista The o n park-like spaces, with fine %" trees, p e n  lanes, hedges and ditc es, give a refreshi and rural 
aspect to many pnrta of the large straggling town. T h e r e  was 
a sullenness and a stillness about the place which was peculiarly 
ominom, showing that what life the cit once was fast 

of the small dying out, an event brought about by d e  a h o a r  
rivers that lead under the wall, which has campelled resaels to 
seek harbours elsewhere on the long line of coast. The dangers 
and difficulties of the Formosan coast, even with the aid of the 
best surveys, cannot be exaggerated. I t  is true comparatively 
few ships visit the coast with a view to trade, but vessels bound 

s u and down the Chinese mainland have too often to lie over to 
With the increasing tradc wrecb yearly multiply, 

and yet the Gorernment takes no steps to survey the island. 
With the exce tion of a few s p e d  spots, we may eay that the 

eater part o P the coast is unknown. I Lave been assured $ adventurous masters of veseels that there are good a d  
safe harbours at the South Cape of Form04 and probably eome 
on the lower rtion of the east COBB~. The advantag- that 
these would a fk"' ord, as places of refuge in strese of weather, to 
vessels availi t.hemselves, during the north-east monsoon, of the 
Golf ~tream%~ond Formosa earmot be too strongly advocated. 
During our ata at  Taiwanfoo, owing to heavy rains, the river 
increased in YO I ume, and, much to the delight of the anthorities 
and citizens, forced a deeper channel through the bar. A con- 
tinued succession of these volumes of water might, perhape, for a 
time have opened the port for the reception of vessels of moderate 
burthen, but unfortunately a few weeks afterwards a change again 
took place, and robbed us of all our hopes by once more shallowin 
the bar. Lieut. Holder, of the gunbaat Cockchafer, eexerninc 8 
again and again the three entrances by way of river to the city, 
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but iu vain. His final verdict was, that no European vessel of 
the smallest burtheu could enter and lie with safety in the so- 
+led port of Taiwan. I was therefore reluctantly obliged to 
g r ~ .  - up all hopes of ever e s t a b h h g  a port of trade a t  the capital 
of rbrmosa 

The Tamsuv River:which was destined to become the British 
port of trade, k i a r i e a  itself into the sea on the north-west coast 
of Formoea, over a bar, giving 16 feet of water a t  hi h tide. 
From its proximity to F d o w  it has long been the & hway + between the Formosan and the provincial capital. The a-tun 
Mountaine on its north bank, and the Lo-han Mountains on the 
muth bank, both near its mouth, afford excellent landmarks to 
the entry of the river; and the narrow orge, 6 miles further B inland, where the river contracts, well de nes the limits of the 
harbour, in which 8 good many &ips of moderate burthen can 
procure safe anchora e. A sandbank, laid bare a t  low tides, runs 
east and west thmug% the barbour, and unfortunately oarrows its 
limits. Above the garge the river enters a large plain, well 
cultivated in summer with rice, in winter with corn and vegetables. 
It liere speedily divides into two, the main branch winding away 
past the town of Mangkia, or Banca, into the wild mountains of 
the interior; while the confluent branch takes a turn, and after 
a series of insignificant rapids, terminates about two miles from 
Kelung. This latter branch I ascended in 1837 to its source, 
in company with 8 party from H.M.S. In$exible. On our return 
to the ship we anchored in Kelung Harbour. We had passed 
overland to the sulphur-mines, whence we crossed the hills and 
descended to the banks of the Tamsuy River. I ublishd an account 
of our trip in the ' Journal of the North CXna l!' ranch of the Asiatic 
Society ' for 1858. The g e a t  danger to shipping in the Tarnmy 
Harbour is experienced in the early summer, when, after excessive 
rains and the melting of the snow on the mountains, the freshets 
convert the entire river into a large rapid, which drives everything 
before it. Ships then find it difficult to hold ground with their 
anchors, and the only means by which they can be prevented from 
drifting to sea is by mooring firmly to the land. 

I must make my eketches of Tamsuy brief, and will tbere- 
fore confine myself to a few remarks on my visit to the interior 
in eearch of the aborigines About t,wo hours' walk eastward 
of Banca lies a large village, through which runs one of the 
motlt laborious works of art which the Tamsuy people have 
undertaken. The water sup lied b the sprillga in this lar 
marsby plain was found to !e bracEish and unwholesome. 5 
was therefore thou ht advisable to bring down a mountain-stream 

fa to supply the popu tion of the plains. Such a stream was found 
about 8 miles in the interior from Banca, leaping down the side 



SWWHOE'S Nder on the Idhd of F m .  9 

of a mountain into the river, in what was then, some forty years 
The savage hamlet in the neighbourhood 

waa asaa sav?r ted tsrritoT and the aborigines driven away. A tunnel was 
cut into the foot of the mountain, 16 yar& long, 8 feet broad, 
and about 14 feet dee and the course of the stream diverted 
by degrees into this the progress of the work the labourers 
were frequently attacked by savages, and about sixty of their 
number killed before its completion. The water, which is ye 
sweet and fresh, is led in a prepared channel, maintaining a dep ;i: 
of from 8 to 4 feet, into the village of Kieng-bay, which, being 
built on the two high banks of an affluent of the main river, 
required an aqueduct to conduct the water acma. A wooden 
aquedu& was accordingly built. I t  rum from bank to bank 
about 30 feet above the river, supported on a series of etroi~g 
wooden crutchea From Kieng-bay this water-supply is led on 
to Banca, and thence to Twa-loo-tea, some 5 miles further. The 
line of demarcation between the territory of the Chinese and that 
of the abo ' ines is at  once observable bp the fine timbered hilla 
that mark 1 t e hunting-grounds of the onginal 
island. The Chinese territory is almost entirely S""= enuded of trees, 'he 
and cultivated on these interior hills mostly with the tea-plant, 
introduced from China The absence of the primitive forest has 
naturally wrought a vast difference between the flora and fauna 
of the two territories. Coarse pass has covered the cleared hills, 
and the place of the woodland birds, the deer and the goat, baa 
been supplied by larks and birds of the plain, and by pigs and 
hares. At the point I reached, the river divided the two lands, 
over which the sava,p were in the habit of coming in boats 
ferried by Chinese, to barter their wares. Across the river the 
lower wooded range was considered common land, and not suffered 
to be crossed except by permission from the chief of the clan. 

From the end of November to the first few days of May rain 
and clouds are the order of the weather at  Tamsuy ; and on my 
arrival the mandarins assured me that the two first things usually 
p,rovided for a visit to Northern Formosa are a @ umbrella and 
a strong pair of boots. The dampness of the air makes it un- 
pleasantly cold, though the thermometer shows a high temperature 
compared with the same latitude on the China coast. I t  ia well 
known that the season of the north-east monsoons is one of con- 
tinued, almost cloudless, sunshine, on the coast of the main- 
land from Foochow to Canton. I t  cannot, therefore, be doubted 
that the cause of constant rain in North Formosa is owing to its 
propinquity to the Pacific Gulf Stream, over whose heated waters 
the n o r t h d e r l y  wind blows before it reaches our island, and 
with its surcharge of moisture, coming in contact with the lofty 
Formosan mountain-range, and frequent high hills, is forced by 



their low temperature ta precipitate on bhe island and 12 miles 
weat to seaward. The wind then prrasee on to the muthem m t  
of China, reliived of moet uf its moistare, and does not tbere 
hamper the clear plaasant winter sky wi4h ~evm-ceaeing do& 
of rain. Tbough an apparent c u m  to the island of Fommn, the 
Beneficial advantages of the Kuroeidlx), m the Pacific current is 
called, in many reapecta no one can gainmy. Ite continual 
northerly flow on the east of Formosa enabka the mariner to 
defy the pelsistent severity of tbe winter monsoon. I t  tempers 
the climate of J a  n much as oar northern &it& climate is 
tempered by the E l f  Stream fmm Mexico; aml spreading ita 
warm cwrenta along the western m t s  of America, it renders 
tbem so much more free from the severit of winter than the 7 eastern toasts of that continent in the same atitude. To Ca tain 
Maury, late of the U.9. Navy, is due mast of what we t)w. 
relating to the Atlantic Gulf Stream; and for the first concise 
w u n t  of the Pacific Gulf Stream, the thanks of science are due 
to Commodore Perry's work on his Expedition to Japan. I n  
this work (voL ii., p. 364) the two streams are considered as 
starting on their course from nearly the same latitude. The 
Kurosirao is made to take its source from the Bashee Channel 
off the south cape of Formosa, and ing up the e a t  coeat 
of Formosa, between it and the t g i c w i m a  Islands, to 
increase in breadth, with a central interval of cold water, to 
bend a little easterly, touching the south int of the Japanese 8" bland Kinsin on ite northern edge, an thence to continue 
eastwards, spreading its vdume, and including numerous inter- 
vening streams of cold water. Much praiee is assuredl due i for what has already been done in determining the boun s and 

roportions of this stream; but doubtlese much remains to be 
!one, for shipmasters auert that the warm stream flow8 up the 
back of Luzon, and haa probably ita source in much lower lati- 
tudea This would certainly appear to be the case, from the fact 
of the winter climate of Luzon being attended with almost inces- 
sant rain, as at  Formosa. I was informed by Capbin Meincke, 
of the Typhoon, that there was a current aetting down south, 
close to the east coast of Formoaa, and that the line of derntwa- 
tion between the deep blue Gulf Stream and the muddy coast 
water, bound in a different direction, was very well defined. This 
line of division I had myeelf previously observed and noted in 
my report on the circurnnavigabon of Formow, but without being 
then able to assign a cause for the phenomenon. This would 
natorall be the cushmn of cold water that one woold expect to 
Snd ma t~ p u e  to what Captain .Maury s ks of ae forming the 
landward bank on the coast of Florida to R" is " river in the ocean." 
I was also informed by the same 'enlightened merchant-captain 



that he had ebserved trees and loga of wood floetd up by the 
Kurositoo, whereas north of Forruotm the line of downward st$ 
of the China Sea is marked by accumulatkme of drift?&, rsttsns, 
and so forth. To the kindly conveyance of &atresm, I have read 
fnnn Russian accounts, the Kurile islanders am indebted for the 
wood they appl to h o w e h d  wants, the'i islands affording nmwr 
of their o m  &e warm rater of the K~rasiwo muagcq h o m a ,  
to and an entrance into Sawo Holrbonr, ss it does also into 
Kelung Harbour, in bath of which places white brrmchiug 
u a u d l ~  cb-ristic of the tmpica, is seen in the deep alear water, 
dhermg to the rocks below, with brightly-tokureci coral-fish 
lidiig about amongst its branches. I witneseed t$leee myself in 

k n g  in 1857, and watched fishermen catchin& rifh Look and 
l i e ,  the richl -coIoured b h e a  I have not observed svch c o d  
or aimilar f d e a  myahere m the re& aDMt of Formma, and 
believe that thew existence is h e  to the warm etnam. Large 
numbers of turtles and $pug-fish are Eound in this tepid water 
all the year. The former occur on the west catst chiefly in 
s ing, and the latter is somewhat rare in the Chine Seaa In 
.!&nary at Keluw, when it w a  raining in torrents, the air &lt 
M) warm that the cabin doom were o b l ~ p d  to be thrown open. 
North of Formosa, Captain Meincke informed me, a atrong 
current, setting to eastward, extends up as far as Pinnacle bland, 
the inhence of which is felt even over the tides w+ and east. 
The almaet isolated peak of Ape's Hill is of comparatively modern 

eleratiom, remains of living corals and shells being found at  ita 
m r n i t .  I t  ia formed chiefly of volcanic rock, trn , and brtsalt. ! F r m  the blocks of conglomerate limestone and fosi remains that 
lie about near its base I chipped off aeveral speeimene, mast of 
which are coral and shells (pcien), referable to a late krti  7 era. Ff this be thc ax?, the beds of deposit which hare been raised y the 
upheaval qf the volcanic msss would prove of older date than I 
was inclined to suppose, from the comparatively recent formation 
of the rest of this low coast. 

hdging  from the bold appearaaDe of the adern, d m 7  and 
north-western coests, the coastline may be said to be ia the COUW 
of gradual recession rather than of p@cm Unfortunaklp 
the roclr specimens I rocured at Tmsuy were from near the coast, 
and only consisted o! remains of modern shells a d  corals, and 
aome bits of eponpes, the portions of the )irn&ne-the prevail- 
ing rock of tbe neqqhboaing high hills-that I kought with me' 
baving m fosgile in them to lend a due to the formation. At 
Ape's Hill the lime uaed for d o m d c  purposes is, by the 
burnt out of the white nu- of l i t o n e  that they unearth from 
the hill-sides. At Kelung they nse for thirJ p u r p  the massea of 
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coral that occur in the harbour. I n  South China they are obliged 
to hme recourse to oyster-shells. 

The coal-beds that crop out on the hills facing the sea, near 
Kelung, and are there worked by the Chinese, are a b u t  16 square 
miles in extent, and crop out again in the neiehburhood of the 
north branch of the Tamsuy River, whence t b  mineral is also 

rocured and brought down to our harbour for sale. I visited the 
kelung mine. in 1857, and included the following notice of them 
i s  m report to the Shanghai Society, above referred to :- 

t is a long pull from Kelung Harbour westward, round to f 
what ie called Coal Harbour, where these mines are situated. 
These mines are worked by Chinese, who live a t  their entrance, in 
huts built of straw and wood. There are eleven or twelve excava- 
tions ; the mouths opening out, a t  different heights, on the side of 
a hill facing the sea I went to the end of one, guided by a man 
bearing a lighted iece of twisted 

tar sap The excavation, which 
ran in a honzon direction, varie om about four-and-a-half to 
three feet in height, and three to ten or more in breadth. The 
strata of coal run along on both sides in parallel lines, from one to 
three feet in thickness. The roof and floor were composed of sand- 
stone. Water was constantly droppin from the roof, and, mixing 
with the sand, formed a slimy mud. #he hole ran in pretty nearly 
a straimht line for 240 paces: a t  the end it took a sudden turn to 
the ri Kt. Small wicks in saucers of oil, placed in side niches, 
lighte 5 up the gallery ; and in the cul-de-sac we found five or six 
men a t  work in a state of nudity, with pickaxes, blunt at one end, 
and sharp at the other. The coal thus obtained is very small and 
bituminous, and burns fast, but with p a t  heat and flame. It is 
very certain they get the best there is in that locality. They asked 
20 cents a picul (10d. per 183 lbs.) for it a t  the pit's mouth, and 
declared that five men at work in a mine for twenty-four hours did 
not procure more than 30 iculs. They bring out the coal as fast I as it is dug, in oblong bas ets, containing a picul each, dragging 
the baskets over the mud on boards." 

Unfortunately, as might be expected from its occurrence in ter- 
tiary deposits, the coal turns out to be a lignite, and therefore can 
never compete with good English coal in the Hong-Kong market. 
In  Commodore Perry's ' Expedition to Japan,' vol. YL pp. 168-70, 

a ""S" eon is instit,uted between the Formosan coal, two sorts 
from apan, and Cumberland coal, and a decided preference then 

'ven, from chemical analysis, to the Formosan over the Japanese. ffn dome respecta it is shown to Lave an advantage over the Cum- 
hrland produce, and hints are thrown out as to the proba- 
bility of a better material being procured if the veins were struck 
lower. But the fact of its being tertiary coal is quite agaiust this.. 
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As  a commodity for steam purposes its value has been often tested. 
I t  is found to burn too rapidly, giving out an unpleaasnt---soma 
what sul l~urous-stench, and leaving large uantitiea of li ht 1 ashes. {or small hi h-pressure steamers it is o little use, besi % ea 
being dangerous. rom its inflammable nature the boats can 

Y little more than enough for one day's consumption ; and the 
smo e is so thick and heavy that it often ignites the flues. Mined 
with Welsh or other good coal it has been found serviceable for 
large steamers ; and f i r  such purposes its cheapness may ensure i t  
a good future trade. In C!ina it is much used among Euro- 
peans for domestic stoves; but the communities a t  the different 
ports are too small to create a large demand ; and it doee not seem 
to be in much request among the Chinese of the mainland, who 
prefer the dJl-burning and equally cheap anthracite worked in 
many parta of China. 

Not far from the coal-mines in North-west Formosa occur the sul- 
phur-minea Of these I am uainted with two, which are not 
many miles apart, and are, I "$ s ould fancy, subterraneously con- 
nected. The fint of these, situated between Kelung and Tnmsuy, 
I visited in 1857, when I communicated to the Shangai Society 
the following note of my visit :-'' The sulphur-mine appeared a t  
a distance like a canker on the side of the grass-covered hill, which 
was fresh and green ever here, except in the immediate vicinity 
of the mine. The b roxu lphur  valley or chasm had everywhere 
a pale sickly tint of yellow and red ; and out of many of its numerom 
recesses hot steam gushed in jets with great noiae and force, like 
the steam from the esca -pipe of a high-pressure engine. In  
other spots small pools o I" pure sulphur were bubbling. A t  the 
bottom of the barren ravine rippled a foul rivulet, canying off the 
sulphurous oozing3 from the ground. Within and round about 
this hollow the earth underfoot rumbled and groaned, and the air 
was so saturated with the exhalations of sulphur as to become ex- 
tremely noisome, and destructive to insect life especially, of which 
we saw abundant proof in the numerous remaim of beetles and 
buttedies scattered around." 

The second sulphur-mine is situated on the side of a hill m the 
north bank of the Tamsuy River, about 8 miles distant from the 
harbour. From the north branch of the river, 24 miles beyond 
the rge, a little stream bean you well across the plain, from 
whic %" a land-travel through paddy-fields, and over the lower 
of hills, brings you, after a two miles' walk, to the mines % 
mould on these hills was very black, containinf large quantities of 
lignite ; and in it, some 200 or 800 feet above t e sea, were planted 
tea and pineapples, side by side, both a p r i n g  in flourishin f condition. The sulphur-mine was here as fore, a barren pate 

. among the hills, about 400 feet above the wa, and occupying a 



apace aC some two aclles ia extant. The hill5 which f d  the 
mine w e  covered with e m  grass, and am of the same formation- 
clay, sandstone, and lim&or~e ; the latter being d e n  speckled 
with fragme~ta af l i g n k  In  swte of the hills on the Banca allu- 
wid plain, the d e s  af which were denuded, the 1islesCone showed 
iteelf in large diacrrmected bhacJq in parallel lines, partakin the 
mrve of the hillhp, in the same marmer aa is exhibited by W f i e -  
back and the few other hille that dot the large alluwid plain oxa 
which Taiwanfoo is eituated, and which form the greater part of the 
Ohimse territory on thesouth-west. The working of these mines N 

farbidden by the Chineae Government ; d eo rlgid is the order, 
that h e  mundarina are abli d to send to Foochow for the sulphur 
required Pm m a n u h r e  o f d t i o n  And yet a lax is tbe 
vigilance, when blinded by bribe , that we found the epot alive 3 with workmen. The arrival of uropeans had opened an extra- 
ordinary demand fim it, to export at large profits to Hong-KT ; 
and .the smaller authorities themselves, more or 1- intewated ~n 
trade, soon found some means of relaxing their vigilance in the 
export of the contrabimd. &raw aheds of tbe miners were eeat- 
t e d  about the und iu various directions ; but the immediate P" neightiourhood o the mines presented a dead, dreary, Stygian look 
and sulphurous stench. W'lute, grey, and black were the prevail- 
ing colonrs of the spot, relieved here and there by the red tinge of 
a stratum of cla and the bright yellow of sulphur crystals ; while 
fmm d l  parts d the ground steam was emitted, throwing a haze 
over the soene, and aonreying the overpowering smell of sulpbur 
for miles around. 

I n  some spots steam was rushing out with violence fmm be- 
tween the bleached limestone blocks, and forming on the over- 
h w n g  sbanes long pendent orystals of clear sul hur, looking like 
petnlied moss of a bright yellow eolour. In otter p h m ,  where 
pita had been dug, and got filled with water, the violence of the 
Bteam produoed bubbling of the water, with loud noise, making it 
leap in continuow fountain-'&, 2 feet or more in height. From I the hills above, streams of resh water ran down into the mines. 
About half a mile lower down the bills we pas%ed another patch of 
bleaahed sulphur-marked stones. The course of a mountain-torrent 
ran close by this spot. The stream was of fresh water; but lower 
down, about 200 feet above tbe plain, it peseed over a flat, sandy 

w b m  sulphurous steam again burat out in all directions, and 
wakr there had become almost of a boiling heat, and atrongly e 

taieted ; from this it continued a b d ,  clear stream down the 
remainder of tbe declivity, and acrom the phas to the river ; but 
the water was noisome and undrinkabk, though down i b  banks on 
either eide triokled eeveral streams of sweet fresh water. The sul- 
phur is depided abwt the stones in this stream in ochreom and 



white orystds, and in the deeper parts the rocks, at the bottom, 
are ooleuwd of a bluish-green tinge. The  s h d  built abovt the mine 
am iwpely to protect the stoves io which the sulphur is melting, and 
aot to house the workmen, who pleturm nightly to their bornes m the 
valley. Gnass is rooted up from the surrounding hills for fuel ; and by 
its aid the grey slfltdike &nerd, quarried fnnn the its, is rapidly 
melted into tmde-like rmdate- This L c o n t i d y  ~tirred uo01 
all the eutky metal-like substance is &p&d at the bottom, and 
tbe pure sulphur floats et the top. The sulphur ie than llbdled out 
into hooped wooden tube, narrow at the mouth, and broad bedew, 
and left to m1 .  When eooled the W o r n  of the tub ie hocked 
o~tt, and the sul hur d rop  out in a conical cake, weighing a M  
half a picul, an f ready for ex riation. Tbe earthy refuse left in 
the pan is tbmwn away. TE oontrnctms eugage to hoe the 
sulphur on board the vessel of the speculator a t  one J' ollar the 
pied (&, Gd. per 113 lbs.), taking on themselves all risk of seizure, 
kc., on transmission down the river to the harbour. 

The places of Formosa, from which we bad to select a port for 
British trade, are the followin , in order af uence from south to 
north : (1) Ape's Hill ; (2) 'fdwanfm ; (3)%aAoo River, Kia-e 
district; (4) Sookean River ; (5 Woo-tse River; (6) TeeL-tsan, h or Choo-tsan ; (7) Tarnu7 ; an (8) Kelung. Of these the lst, 
7th. end 8th alone were available for British shipping ; and I re- 
commended that, as Europeans had already commenoed trade with 
Taiwanfoo, through Ape's Hill, that that should be comidered the 
port of the capital under a comular authority, snd that Tamsuy 
and Kelulag should be also thrown open under the superintendence 
of a viceconsul, a d  that both these authorities sbould be respon- 
sible either to a consul residing in the capital of Formosa or to 
one a t  the nearest port of China. But it was considered that 
Foraosan trade was as yet too small to warrant so large an 
establiahrneat ; aud ebl Tamsuy waa the most promising port, and 
a t  the same time the nearest to China, it was decided to make a 
be 'nning there. 

Lfhe exports from T a m s y  oomprise the lolowing articles:- 
R i a ,  indqo, coarse s-, jute, ground-nut cakes, camphor, 
coal, graascloth fibre, wmd, rattam, tea, d x p "  pith, pickled 
vegetables, small puke, barley, wheat, and d p  On the coal 
and sulphur I have befom remanked. 

The r n on the T a m y  Hills is not of a mperior quality ; 
but I have en informed, on the decision of three tea-tostem to 
whom I amt samples, that it would readily find a market in A m  
tralia, the Cape, and Singa re. It rates a t  a price of 1 0  dollars 
a pied (or 21. 58. per 133 lr..), m d  is much imported by Chinese 
d e h  a t  Amoy and Foochow, bo mix with the better clam of tRas ; 
and the mixed mmmodity is then sold to fareign merchants as can- 
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ous, souchongs, Src. The taste of this tea is reported to be very 
k i r  ; but the objection to it is owing to the coarae mode in which 
the leaves are prepared and cked. As the hills, however, are no E great distance from the har ur, this could be improved by ener- 

tic speculators, who mi ht themselves visit the spot on which 
E e  article is p w n  and ma f c  e their own arrangements. 

Rice.-It 1s owing to the abundant production of this article 
that Formosa has justly earned the title of '' the granary of China" 

Sugar.-Taiwanfoo has the advantage over Tamsuy in this com- 
modity, as it is grown in much larger quantities in that nei h- 
bourhood ; and they understand there the refining mss. 'fhe 
land a t  Tamsuy is well adapted for the growth of 8 e cane ; and 
were it not for Swatow and Amoy usurping the market for North 
China we mi ht expect a good business in the exportation of this 
article from 8 ormosa 

Jute is exported to the o posite porta on the Clinese coast for 
the manufacture of rope anlcord. 

Grass-cloth Fibre, consisting of the bark of a species of hemp, 
is grown and exported to China to weave into the summer-grass 
cloth. It is twisted for the trade into large skeins of different 
quality. Manufactured grasscloth and other cloths are sent to 
Formosa to be dyed with the fresh Formosan indigo, which is 
famed for its bright and lasting tints. Much of this cloth is also 
dyed black in a solution of coarse sugar and alum ; and some is 
dyed yellow with turmeric-powder dissolved. 

Rice Paper, used largely in C!ina for paintine and fancy-work, 
is a roduction peculiar to Formo~a. It consists of the pith of the 
~ r a i a  rifera, which grows wild in abundance on the Tam- 
suy ~ i l r ~ ' ~ h e  pith is pared mntinuously round and round with a 
sharp knife, and the thin sheet so produced moistened and flattened. 
The sheets are then cut in uares of different sizes, and used for 
the manufacture of artificial 7 owers, as well as for painting on. I n  
the International Exhibition I exhibited specimens of this pith in 
the different stages of manufacture. 

Rattans of rather a coarse kind are found in all parts of For- 
mosa. A small trade is done in them with the Chinese coast, 
where their low price often affords them a market nlore readily 
than the finer but dearer kinds from the Straits. 

Barley and Wheat are grown during the winter months. The 
flour produced by the latter is whiter and finer than that of the 
corn grown in South China. 

Camphor.-The manufacture of camphor hm for some Yrn been monopolised by the Taotai (or head mandarin) of the is and, 
and its sale farmed out to wealth natives. In former years a good i deal of the drug was clandestine y produced and smuggled acrose 
to China, where it waa largely bought up by foreign speculatom, 
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and carried to Hon Kong for shipment to Calcutta, a t  which 
place it finds the rea d iest market, bein used by the natives of Hin- 
doatan for lubricating the body and o t f i  er domestic purposes. But 
nof its monopoly is so closely watched that almost the entire 
trade in it falls to the lucky individual whose Chinese agents can 
secure for him the mono ly. This bad system has occasioned the 
price of the article in E n  gong to increase mnsiderabt and 
made the profits a&n to t 5- e fortunate mono list almost fa ulous. 
The coat of the drug, f learn, amounts to on P" y 6 dollars the,picul 
at its place of manufacture. The monopolist buys it from the 
mandarin at 16 dollars, and sells it in Hong-Kong at 28 dollars. 
The gigantic laurel (Laurur c a m p h a )  that yields the camphor 
covere the whole line of high mountains extendm north and south 
throughout Formosa. But as the greater part o f this range is in 
the hands of the aborigines, the Chinese are able to gain access 
only to thee parts of the mountains, conti ous to their own terri- 
tories, that are p d  b the more dacirtribea The trees, iu 
they are required, are se l' ected for the abundance of their sap, 
many being too dry to repay the labour and trouble of the under- 
taking. A present is then made to the chief of the tribe to gain 
permission to cut down the selected treca. The best %prt of$: 
tree is secured for timber, and the refuse cut up ~ n t o  c ips. 
chip are boiled in iron pota, one inverted over another, and the 
sublimated vapour yields the desired result. The camphor is then 
conveyed down in carts of rude construction, and stowed in large 
vats, with esca holes at  the bottom, whence exudes an oil, known 
as camphor+Gnd used by Chinese practitioners for its medi- 
cinal properties in rheumahc d i i  Samples of this oil have 
been sent home, and it may eventually become an article of im- 

rtance in Europe. From the vats the camphor is stowed in 
to contain about a picul each, and is thus ex rted. 

he Chinese Government has empowered the F ormosan autho- 
rities to claim on its account all the timber produced by the island 
for shi -building ~ U ~ J M X W  ; and it is on this plea the'raotai appro- B p h t e  the prescnptlve right of dealing in camphor. About 6000 
piculs of the drug are annually produced in the neighbourhood of 
ramsuy. 

Woo&.-Besides the far-famed campho~wood, of which there 
are several descriptions, Formosa is rich in a variety of timber. 
When collecting material a t  Taiwanfoo for the International Exhi- 
bition I sent to a large timber-yard in the tom for specimens of 
native wood4 and p d  no less than sixty-five kinds. These 
I have lately presented to the Kew Museum. 

Peh.dacm, or RocR Oil.-At Tungshao, some few milee below 
Tameuy, wells of this oil occur. Through the kindness of Captain 
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Sullivan I procured two mmple-bottles of it, ~hic11 I have b m ~ l i t :  
home with me for analysis, as it seems to me to bid fair to enter 
the market, though at present no purchasers are reported. I quote 
a few remarks on the oil by Messra Bevan, Coll, and tIarris :- 

I t  is very unlike the Rangoon earth-oil from India, or the rock- 
ail from America, and more like resin oil. From co~npetent 
parties, to whom we have shown the samples, we have obtained 
the opinion t h 3  the value would not exceed 151. per ton ; but to 
test its properties accurately a few small casks ought to be sent 
home for trial, in which case great care should be taken to prevent 
lwkage, as judging frorn its appearance it will force its way 
through the k t  package The cold weather has a great e f ic t  
upon i t ;  and during the last few days it has become perfectly 
chilled in the bottles; but tlie stoppers being in when it began to 
be liquid, the expansion was so sudden or great as to hullit the 
bottles, although not one-third full." 

1n)lw)rt Trade.-The imports consist mainly of Chinese produce 
from the ports of Ningpo, Foochow, Chincliew, and Amoy; and 
through the same channel foreign goods have found their way, t~u t  the 
demand is small. The staple import, as everywhere throughout 
China, is opium ; and to supply the 3,000,000 Chinese colonists of 
Formow with tliis almost necessary of life a large flow ia required. 
Many of the aborigines, I am told, have also learned to smoke 
i t ;  but they seldom manage to get Illore than the refuse of the 
r-r-- 

Unfortunately for the foreign commercial career in Formosa, 
soon qfter the opening of Tamsuy to British trade a rebellion broke 
out, to which several of the chief authorities of the island fell vic- 
tims. This at first placed the newly-arrived foreigners in rather a 
critical position; but the worst, I trust, has now passed. Since 
my departure I learn that additional merchants have arrived a t  
Tainsuy, and that tlie foreign customs' inspectorate 11ns taken tlre 
port under the shadow of its wings.. Tlw evan elical missions 
are beginning to send missionaries to the new fie]% All bids fair 
fbr 'I'amsuy &coming in a few years a flourishing little port ; and if 
the naval authorities would lessen the danger of navigation, and the 
consequent number of wrecks, by giving us a good survey of the 
coast, we should have cause to be more than ever gatefutto Lord 
Elgin's treaty, in having thrown open to British enterprise such an 
island as Formosa. 

Lieutenant Pack, of H.M. gunboat Snap, jnst returned to England, tells me 
that last winter he had chnrge of the custonis of Tamsuy for three weeks, and in 
that time collected 9000 dollars for dues aud duties.-December, 1863. 





Digitized Google 



i11.-on the Glacier8 of the  Mustahh Range. By Captain H. H. 
GODM-IN-AUSTEN, B.BG.S., anga l  mc., late H.M. 24th Rcgt., 
desistant in the Great Trigonometrical Survey of India* 

Read, January 11, 1864. 

MY duties as aesistant in the great trigonometrical survey of 
kashmir first took me amongst the wild valleys of Baltietan in 
1860, and during the summer of that and the following year I was 
occupied in eurveyinq . the vast stem of the Karakorim 
R a q e .  I shall not here detail of 20 days from L r~na- 

' 

gar In Kashmir to Skardo in Thibet. I t  is a well-known road, 
long since described by Mr. Vigne and Dr. Thompson, and is now 
very frequently travelled over. 

The mountain%urvey work of 1860 did not begm till the 5th of 
August ; on that day, my party and I croaeed the rapid currenta of 
the Indue and Nubra rivers, on a ziiks or native raft, made of goat- 
skins filled with air, over which are laid a few light poles of poplar. 
From the village of Kiris we commenced the ascent of B~ancliu, 
starting on the 6th a little before sunrise. The pull up to the peak 
was most laborious work ; 16,000 R elevation, that of Kiria below 
being 6800, giving a good 9000 R for the ascent. From Kirie 
I next followed up a large stream for a day and a half, and at  the 
head of the valley crossed the over a glacier into the Thiillk 
valley, which, at its upper end, r- ranches off in three directions. A t  
tlie extremities of two of these are passes into Shigar. I crossed 
over both, and found that they have small glaciers. The third 
branch presents a much more imposing maas of ice, which cotpea 
tumbling down a steep descent, and at its termination is 8 lit into 
three by projecting masses of rock. I remained at this p ! ace till 
the 13th. In its lower ound the Thiilk valley is well cultivated 
for wheat; but it looks Z re, as there are no trees exce t a few s willows ; the river is a tributary to the Nubra For two ays my 
march lay along the Nubra River, whence I turned off up a ravine 
on the left, leading towards a pass over a ridge into the Hushe 
valley. From this ridge we had to climb two pretty high hilb, one 

On the completion of the work connected with the measurement of the 
Knrachi bsse-li~~e, Licut.-Col. (now MajorGeneral) Sir Andrew Waugh, as, 
then Surveyo~General  of Indii, dt.pu:ed Captain Montgnnteric. aE., to proceed 
with the Ksrhmir series of trigonomrtrieal obeewatious. In  the years 1855-6, 
the triangulation was carried into the heart of Kashmir, and by 1859 had been 
extended into T h i h t .  The  names of the variom assistant-oacem, militvy and 
civil, who were engaged in this work, and thc dimculties as well as hardships which 
were attendant w the survey of this elevated and remote region, are fully reeoniPd 
in the leveral Reports of the Suwqor-General to the Government of Iudia, slid 
were noticed by the Earl de Gwy rn his Presidentinl Addresa to the Royal Geo- 
graphical Society in May, 1860. (Vide 'Journal of the Royal Geographical 
Soe~ety,' rol. u x .  p. clxx.) 
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of which is known as Lanzopheuma I t  took us two hours from 
the camp below to get up to the pass, and six hours more to gain 
the peak ; it w u  a severe pull up. The view which I thence o L  
b i n d  of the Karakonim Ran , rising to 22,000 R, with fine needle- r like forms, was truly m ni cent; and yet these mountains were 
on1 the spurs which ranyown from the great maases beyond them. 

'$he 17th brought with it a hard day's work; stnrtin earl 
r e  first crossed a ridge which separated us h m  a ravine$on& 
up which, a t  its head, was a fine peak called Chun oksigo, and f which had to be ascended, as it commanded a view o the country 
beyond the valley. Our way at first was over a broad snow-bed, 
and then across a slope of loose d a r k  of slate-rock which lay a t  
an angle of 45O.  The ground was continually sliding away ; the 
whole maas seemed full of snow or ice in a meltin state. How- f ever, we managed to reach the summit about 1 o'c ock, and cross- 
in over I set u the plane-table, overlookin a ravine on the other 
si d e, down whie 1 went a small glacier. &ere was a sharp point 
of rock some few hundred feet higher than the ground we were on, 
and as I had sketched in all that I could see below me, we deter- 
mined to o to it. Our way was over snow, and somewhat difficult. 
After a w f ile it became so steep that we had to cut steps for the 
remainder of the way. Finally we reached the point ; it raised us 
altogether clear of the ridge, and I was amply repaid for all the 
labour by the magnificence of the view. Below was a glacier with 
all its crevasses and varied features laid out-as on a map : to the 
left was Zoah, 21,000 ft., right ahead up the Hush6 valley was 
Masherbrum, rising to 25,000 k, with its pink-tinted rocks shining 
out in warm contrast with the masses of snow which rested on its 
sides. Our descent was at first much more expeditious than our 
ascent had been ; lying on our backs, we slivt rapidly down the 
snow-slopes, but the subsequent 'ourney over the loose debris was 
far worse than the labouring-up I ad been. 

On the 18th and 19th we proceeded along the Hush& valley 
amidst most splendid scenery, the lofty peaks rising up on either 
side, and with the most fantastic forms. The river, above the vil- 
lage of this name, consists of three branches ; the terniinations of 

visible up the valleys on the left. I began 
evening reached the foot of 

down from Masherbrum. 
the 20th I ~tar ted up the moraine of the 

lacier, and managed to scramble along for about 6 miles, when 
%e surface of the ice became m broken that it waa impossible to 
proceed. This &lacier is continued for 6 miles further up to the 
ridge, which on ~ t s  northern face gives off another great glacier, 
oome 15 to 1 8  miles in length. 

I next followed up the main stream o' the Hush8 River, which 
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isguea from a cavern a t  the foot of a very much larger glacier than 
the preceding. Some 5 miles up, this lacier forks, each branch 
-5 about 7 miles in length'; one of f em is heavily laden with 
debns, some of the blocks being of enormous size, whilst the other 
is quite clean; with only a narrow dirtband running don one 
aide. On one side of this laden glacier, which I mpose to &stin- 
guish as the Masherbrum Glacier, was a lake, o f which the boun- 
d a y  on one side was a vertical cliff of glacier-ice, a great mass of 
which broke away as we were returning, and went down with a 
bang and a splash into the smooth lake beneath. 

On the 23rd I followed u the third glacier, which is of much 
greater thickness than the o 8 em, and carries an enormous load of 
rocky de%ris ; there is a fourth large glacier connected with the 
sources of the Hush4 River which I tried to explore, but the sidea 
were so steep that we could not get u n it at all. 

The survey work bein finished, I wended the Hush8 River to r$ r 
its confluence with the ubra. The Hush'e is joined below, on the 
left bank, by the Saltoro, a large river which evidently comes down 
from some distance, but which I did not explore on our way 
down. From Ka oo to the junction of the Indus with the Nubra 
is 24 milea Ts" e following morning we croesed the Indus to 
the left bank, a11d another march of 24 miles brought us into 
Skardo. 

In measuring off mp work I found that in 23 days I had sur- 
veyed 1350 uare miles of a very mountainous country. The 
surrey of the%uahb valley was completed ; i t  is a district which 
presents a very varied character of scenery, from villages surrounded 
with stately trees and luxuriant ve etation, up to regions of deso- 
lation, of lofty snow-clad peak an 3 vast glaciers. 

I made a short rest at Skardo. As it a t  first resents itaelf, 
with ita great overhanging rock rising from out 8 u broad level 
valle of the Indue, it is plctmesque and striking ; but the place 
i taelr i  small and uninteresting. 

My next start was from Go1 into the hills, to the south of Skardo ; 
in the course of this part of the survey I had two good mountain- 
climbs--one u a ak of the name of Gommathaumigo, with an 
elevation of 1 P o $  ,5 R ; from its summit, if the weather be clear, 
there is a magnificent view of the Karakonim mountains, or rather 
of that portion known as the Mustakh ; but preeentin at  this die- 
tance only great masses of everlasting snow, from o % which rise 
several fine peala to the west, and deep in the d ' i n c e  below lies 
the Skardo valley, and its junction with the Shigar. 

I returned to Skardo, where I crowed the Indus in a boat ; thie 
being the highest part of its course a t  which a boat is to be met with. 
W e  went on at  once to Kuardo, the peak above which we endea- 



voured to ascend, but were unable to do so, owing 6 a recent 6vi3 
days' fall of snow. 

On the 18th September I went on into Shigar, and thence up a 
.tributary from the eastward for two marches, ascending a peak a t  
its further end. I here came upon a mass of daty limestone-rocb 
swarming with encrinites and other palaebzoic fossils, the occur- 
rence of which a t  this place, and near Kashmir as well, wems to 
elucidate the general geological structure of this portion of the 
IIimalayan chin. 

There was yet time for another departure from Shigw ; m, 
starting along the left bank of the river, we followed it upwardsfor 
three days, crossed on goat-skins a little above Ohutrun, and thence 
up the Gunto La (or Pas) to Rondu. From this position I obtained 
fine views up towards the high pass into Nagayr and of the country 
to the west, which as' yet is only known to us by native reports; 
but the season for surveying was now over. 

'Preliminary to the survey work of 1861, I had to viait several 
peaks in the neighbourhood of Skardo ; one of these, Thyarlung, 
a principal trigonometric~l station of the Kashmir series, is situated 
close to the watershed of the Indus on the north, and on the edge 
of the laina of Deosai ; and, tho h in sight from Skardo, it took P me a ong round to reach it, as? wished to visit the Bmrje La 
(or Pas) on to the road to I(ashmir, in order to ascertain its 
elevation. 

On the 7th of July, my camp marehed through Skardo and thence 
to Kiirpito, a small village a t  the entrance of the ravine which 
leads up to the Boo+ Ln The road up the ravine is good, and 
the ascent eteady, witb precipitous spurs of slate-rock on either 
side ; as several coolie-loads were behm, I made a halt a t  C h o p  
chu-mik (the great watereye, or spring), for a t  thii spot the stream 
which for full a mile has been buried beneath the talus from the 
hills, gushes out aa pure as cr stal. 

On the 8th we startod ear 7 y, the road still good. Soon after 
quitting our campstation, the b i i h  and junipers were left behind, 
and the ravine assumed a drearier aspect Beyond our bre-ak- 
f&ing-place, near a frozen snow-bed, the ascent b e m e  very 
fatigumg. After crossing some snow and a rough stony dope 
beyond, the was at last attained, a t  au elevation of 15,878 fi. 
or 8800 R a k ve the plain of Skarda From this position there is 
a commandi~lg view over the h i  plains, a currous undulating 
region of round-topped granite hills, encircled by lofty snowy peaks : 
winding rills, iseulng from iarm of emerald-green water, set in 
snow.beds, are the'only other features of this curious scene. Not 
a bueh, nor the dightest trace of vegetation, was to be eeep, whilst 



the sienna tint of the weather-worn granite surfaces, which pervaded 
everything, added to the extreme desolation of the scene. During 
the ascent of the Boorje La, nly pule beat 138 in a minute, that 
of a Balti, 104. 

The first art of the ascent of Thyarlung was p y ,  then over B small loose e'bris of rocks which became sharper as we neared the 
summit. Three hours and a half, however, of steady walking 
brought us to the summit, 16,844 R. by trigonometrical levelling. 
The view, as umal fmm these great altitudes, was grand and 
magnificent ; but it cannot be said that it was picturesque, being 
thrown too high above all the valleys, and the horizon on the high 
peaks lying away to the north and east-but r d l y  they looked, 
with hot a cloud in the sky. Peak K 2, the ighest on this eidc 

Mount Everest in the far eastern Himalnyas 
of an airy-blue tint, surrounded by the elluwer 

8, and others, a11 over 24,& ft. in 
by hundreds, thrust up their heads- 

some snow-capped, some rounded, some bare and angular, running 
up as sharp as needles 

I t  was a splendid day, too fine to last as it proved, when we left 
the Bande Loombah and marched up to the end of the small glacier 
at its head; then turning to the left we ~ecended the Thyarlund 
ridge, here low, to the Shi ar Luggo (Pamage). Thence thd 
descent is verj steep and ba d just below the ridge, and becomes 
excesivelp stony beyond, being over moraines h m  the small' 
glacier of the second order at this place. This  lacier has evidently 
at some former time been much longer than it 1s at  present, whilst, 
in addition, the snows in winter bring down at masses of ddbris 
which lie strewed over the lower slopes and C ttom of the ravine. 
For some distance down, as in the case of the Boorje Loombah; 
the stream is not risible, till on reachin4 the end of the rough 
debria it gushes out in full stren th, rushing and tumbling down f towards the village of Shigiiri in t e Skardo plaih. 

This village of Shigar is situated on,an immense unstratified 
accumulation of earth and angular de'bris, which juts out into thd 
plain, the work of olden glaciers. Taken altogether, this valley of 
Skardo is a curious study, f~ the msny and great physical 
changes it has undetgone eince the mountains were first raised, aa 
the now stand about it. 

$he height of the upper lacustrine de sit a t  Kuardo is qnitd 
4000 feet above the present river, and t r s  deposit also re& on 
the rock of Skardo in the town. This attracts the attention at 
once, for it indicates plainly that the whole breadth of the valley 
has at some time been filled up to that level. 

The clay deposits nearer the level of the present river, and 
through which it has cut it$ course, &ow that once thid Skardo 
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basin contained a vast lake with swampy grassy margin4 long sub- 
eequent to the time when 
the first deep lake. The 
them past conditions and the shells, there are 
the crumbling s tem of of wood, not 
in one stratum only, but erst one, covered by three or four feet of 
sand and pebbles, then another. This succession can be traced 
over large areas throughout the lower lacustrine deposit, wherever 
i t  is cut through by the resent drainage lines of the valley, and 
can be best seen from I!ipchun a m  the valley to Kuardo, and 
thence up the Shigar River, near the village of that name-every- 
where at  a uniform level. The temperature of this re fmQ% 
has undergone great changes ever since the period of t e lower 
lacustrine depoeit. A t  the village of Kipchun the terminal moraine 
of a p t  glacier from the gorge above juts out a full quarter of a 
mile ~ n t o  the plain, with ita great blocks, just as the icttmaes threw 
them off. This moraine rests on the deposit of valley sand, whilst 
the lacustrine beds of Kuardo are hundreds of feet above. In thii 

orge and then some eight miles higher up there is now only a 
&omn mow-bed. 

Ever subject to the great cataclysms of the Tndus and its tribw 
taries, more especially from the side of the Nubra and Shigar, with 
their glacial sources, the plain of Sksrda has undergone changes 
even within the memory of man.' The waters from many sources 
rush in here and spread themselves over the plain, and any ob- 
struction in the narrow gorge towarde Ronyal retains them. This 
%ppened in 1841, when a great tlood from the Nubra valley did 

ble mischief. At that time the plain opposite the village 
of uardo was cultivated and well wooded-the site of two or -E- 
three villages-these the flood added to the spoil from above. At 
Komba, where the river n m w s ,  the whole was arre%ted, forming 
a tangled mars, which caused the waters tp rise and remain pent 
u for nine days over the plain of Skardo. With what terrible 
e k c t  the body of rater which had thus accumulated burst its 
barrier is still remembered a t  Attock, where hundreds of men and 
women, the tents and cattle of the camp of Golab S igh ,  were 
wept  into the Indua 
E rom Shighi the road to the ferry over the Indus at Kapashna 

is across sandy tlats, which stretch as far as the village of Hoto. 
In  many places sanddunes, with their steep slopes to the east, show 
the p revdng  winds to be down the valley. 

-A short distance above the spot where the boat leaves the Skardo 
shore the muddy waters of the Shigar River come sweeping down, 
forming strong eddies and even considerable waves when both 
rivera are high. The sandbanks are continually shifting, and our 
boat was constantly aground; but by hauling and pushing, the 



boatmen jumping into the water on these occaeiong the opposite 
bank was a t  last gained. 
On landi on the right bank I rode on to the village of 1 Kuardo, whic lies along a ravine, bounded on the west by a, hi h 

h i  of alluvial de it and on the north and east by spurs from t e P f 
peak of Mashk la This mountain had to be ascended, being 
the second step necessary for fixing the tions of the high peaks 
ahead; but the aacent was obli cd to deferred till the 15th, d r as the mountains around were a hidden in thick clouds. 

In  spite of a somewhat wanty  upp ply of water for irrigation, 
without which nothing will grow in this region, the village of 
Kuardo is beautifull wooded and green : fields riee in terraces for 
a distance of two mika don the valley ; the houses are scattered 
about them, surrounded by f ruit-trees-apricot, mulberry, walnut, 
apple ; willows are common. The vines are planted at the foot of 
the treeq and hang in festoons from the branches ; they bear largely. 
The field cultivation consists of wheat, cochxmb,  tromber, and 
barley. Excellent gourds, melons, cucumbers, turnip, &c., are 
grown in the ardena The water flows in artificial channels 
through the tiel$ and the supply being small, it is economaed by 
being collected into some large tanks, with sides built of boulders 
and earth, from which a certain quantity is allowed to each Ze- 
mindar. The houses, in sets' of about eight or ten, are built in 
two stories: the ground-floor walla are of the rounded stones fium 
the ravines, with mud, or of sunburnt bricks of large size, cut out 
of the hard lacustrine clay. This lower story is usually about ten 
feet high, and is either used in the winter as a residence, or serves 
for the cattle, sheep, and goata The walb of the 
made of strong wicker-work, often double, and well 
mud. The upper story does not cover the whole of 
a portion is left with n flat roof, where the owners usually i t ,  and 
where they clean their grain. I n  the better kind of houses the 
upper story is of wood. The ascent to the h o w  is by a ladder 
from the outaide, so that the inmates in a measure are secure. The 
crops are often stored up, as small ricks, on the mfs, as also the 
gnrsa for the cattle, wbere it is close a t  hand during the winter, 
when the ground is wholly covered with snow. The women clean 

in, and, with the exception of ploughing, do as much of the 
? x r  labour as the men, even carrying heavier loads. w h e n  
cattle are scarce it ie not unusual to see a couple of men harnessed 
to a plough. The fields are kept exceedingly clean, and are well 
manured. - - - - - - - 

During the apricot seaaon the large rocks and the roo& of the 
houses are covered with the fruit, and in two or three clear days 
become sufficiently dry to be packed in skins ; they are then called 
6' k h o ~  and form a very considerable article of coneumpticm in 



the country : the better sort are e rted to Ladak, Astore, and 
Kashmir. The proms of making XEah obanies is by half splitting 
the apricots and taking out the stones : l~everal are then inserted, 
one illside the other, with a sweet kernel in the centre, and they' 
are thus dried in the form of small balls. When required for use 
they are put to soak in water overnight, and eaten with chupattiea 
next morning. 

On the 15th of July the clouds cleared away a little, and starting 
early we were soon beyond the fields which lead up to the grazing- 
grounds above. The lower part of this ravine is most curious, it 
'being extremely narrow, from 10 to 14 feet wide, while cliffi on 
either side rise to between 400 and 500 feet. The cliff to the 
left is of hard sandstone and cot~glomerate with huge blocks ; the 
beds are nearly vertical: on the right are metamo hic slates a t  
a high angle. On reaching the upper surface o 7 the alluvial 
deposit, high pillars of day, each capped with a lar 
to be seen, and have a strange appearance. The o y dest rock, men are of 
the country say that these have not altered in the least in their 
time ; their grandfathers have told them the same. Some of the 
taller and more remarkable bear names. The top stone has served 
as an umbrella to the column of earth beneath, and in a country, 
where heavy rain is the exception, they may continue as they are, 
for there is nothing to destroy them. 

At an early hour the next morning (16th) we were climbing up 
the rocky and extremely steep slope, in intense cold. As the 
ravine faced the west, it was long before the sun rose high enough 
to throw its rays upon us; but when 'at last it peered over the wall 
of rock above us, a burst of joy greeted it from every mouth. As 
we drew on towards the summit, the actual elevation, as well as 
the steep slope, made the ascent fatiguin ; but once passed, the 
way along the ridge to the trigonornetrid station, to my surprise, 
was quite level-a few snow-beds only remained. 

The view from the station is magnificent, up the Shigar Rivm 
and down over the whole plain of Skardo, backed by the mountains 
of the Deosai Plains. The snowy range was only visible here and 
there amongst the clouds, which were gathering up fast, and I soon 
saw that a descent that dayfwas out of question. U'e made our- 
selves as comfortable as it was possible to do ; the plane-table was 
set up, and as much as could be seen cut in a t  once. I got 
into a snug corner out of the wind, and then the da wae spent 
in sundry rushes to the plane-table, whenever, on 1 ool ing round, 
some peak would show out from anlongst the heavy clouds which 
hung about. Many such days as theae-days of long dreary 
hours-have to be p~seed amongst the Himalayas Our altitude 
was 16,919 feet. 
. The froat in the course of the night was eevere, and at SUD& 
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next morning the thermometer showed 32= 5'. Next mornmg, 
as the light in the east grew stronger, the view was one never 
to be forgotten. From the south-east to north-west the whole 
range of snowy mountains was visible, with only a few streaky 
purple clouds lying beneath them, which, without obscurin any of 
their h r p  f o m ,  added to their immense heights. K 1 (&aaher- 
brum), and K 2, the second highest in the world, overtopped them 
all, and were conspicuous from their fine shapes. 

Down below, the valleys were all in deep shade, and all around 
was deadly still, save now and then the cry of the snow-partridges 
as they came up the hill-sides to bask on the ridges in the early 
sun. The sound of rushing water far down in the ravines below 
on1 just reached us, and the higher streams were all silent. 

'fhe 8un now rose fmm behind the Mustakh, and then all became 
hidden in the intense glare. The clouds formed up wonderfully 
fast, and in another hour all the peaks to the north-eeet were 
obscured. West by south Nanga Purbet (26,629 feet) showed its 

eat rounded form above the snowy ridge of the Alurnpi and 
gunnok La, and to one unacquainted with the ground would have 
been taken for a part of it, though 30 miles beyond. We then 
retraced our steps to the cam below. B On the 18th we left Kuar o for Shigar, skirting the foot of the 
hills, through the village of Strandokmo, and crosaing the Shigar 
River to the left bank. Here rain and cloudy weather detained us 
twelve days. 

On the 28th of July we removed to a pr qmt, consisting of "i: some twenty houses called S7roro, which gives t e name to the large 
ravine running up to the Pass over into Braldoh. The evenin of e the 29th was beautifully clear, and it was evident that a brea in 
the weather had taken place, so the following morning our camp 
was struck, and I started early up the ravine. Provisions for four 
days were taken, and Mahorned, son of a pett wazir of Shigar, a 
fine oung fellow, offered to come with m e  T Z ~  walking as f i r  as 
the k ang brok was fnir, after that it got very bad. We reached, 
the first evening, a grazing und, called Kutzah, 12,553 feet 
in elevation, and found sev fine Yak ,owing on the hill sides 
above our camp. 

e l f '  

Whilst lying in my tent, after finisl~ing np my work, I heard an 
unusual rumbling sound, and on goin out I found all the men 
were wondering what it could be. A f r a few more seconds of 
suspense, some Balti coolies, who were cutting brushwood higher 
up the ravine, shouted out that the stream was coming down, and 
in a few eeeonds more we saw a black mass coming out of a lateral 
ravine from the right, and moving rapidly over the broad slope of 
boulders which farmed the bed of the vallej. Before the black 
stream reached us, it divided into two, and we then saw that it con- 
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sisted of a mass of stones and thick mud, about 30 yards in breadth, 
and about 15 feet deep. The servants b the side of the little rill 
near the tents had just time to escape iefore it came down upon 
their fires. I t  was a most wonderful sight: a great moving mass 
of stones and rock, gome of great size, measuring 10 feet by 6, all 
travellingalong together like shot out of a bag, rumblin and % tumbling one over the other, and wuain the ground to s ake. 
The large rocks lying in or near the e of this moving mass C would receive a few buffets, totter a litt e, and finally roll in 
amongat the rest to carry others away in turn. No one, who has 
not seen a flood of this kind, can form any idea of the mighty 
power of transport which the accumulated ma&s of water and 
melting snow acquire a t  these times, and I was almost bewildered 
by the spectacle. 
Our first alarm happened about six. Shortly after another bod 

of stones came down, not so large as the first, but travelling muc b 
faster, as it took the bed of the firat and so met with fewer impedi- 
ments. These " shwh " are of frequent occurrence in the ravines, 
particularly when the sides are of crumbling rock ; they originate 
In land-slip, which stop the streams for a time, and often assume 
such a size as to cause great injury to the cultivated t r a .  and 
villages below. 

I started at  dayli ht on the 30th, and after crossing the path of % the rock-stream o f t  e previous evening, commenced the ascent of 
the spur from the Skoro La, which, though grassy, was very steep. 
A t  11 A.M., after having come up 4090 feet from our rnornin 
atation, we gained the Pas, 16,644 feet Beyond was a wild an 8 
desolate m n e  of huge jagged rocks rising out of the snow, from 
which a lacier stretched away to the north. This glacier, though 
not of t f e largest size, is a very perfect specimen, runninaup to 
an elevation of 19,000 to 20,000 feet towards the hig peak 
Trans-Indus 13, or Mungo Giisor. Its length from the Pass to 
its termination is rather more than 6 miles. Ver little of the i Braldoh valley was visible, but some of the high pea s beyond. 

Opposite the village of AskolB the Braldoh is crossed by a rope- 
bridge, 270 feet in length. This fine tributary to the Indus is 
here a roaring boiling torrent, of an ochre colour, showing that its 
glacier sources are not far distant. The bridge is composed of 
nine ropes as a footway, with nine sets on either hand to hold by: 
the roped are made of birch twigs. The passage across was by no 
mealls pleasant. 

Tbe country on this aide was even more bare and rugged than 
that about Skardo : all the high ints around were snow-clad, and P" glaciers of the secoxld order fil ed the upper portions of all the 
ravines. Askok is the firrthest vill on the riglit bank of the 
Bddoh,  and contains about twenty ? wellinga. A few willowe are 
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older and larger than the rest, 
" Bagh," were aseigned to 
Save M. A. Schla-'ntweit T I was the only European t at had 

ever been seen there, and my mival was an event in thii remote 
-r-- 

The weather cleared in the evening. The next morning broke 
without a cloud, and an early hour saw our large camp of 66 
men getting under weigh. Leaving the village, we passed out be- 
tween two small guard-towers, substantially built of stone and 
timber, and which served in former days as a defence against the 
people of Nagayr. About 2 milea on, where the path leads along 
the face of a cliff washed by the river below, there is another tower, 
with a steep asd difficult approach. On the exposed side twenty 
men might hold a large force in check. They told me here that 
the Nagayr men once surprised and carried off the guard by m u d -  
in the mountain above and taking the tower in rear. For ides 
I %ad two good Shikaries, men who knew the country w e r a n d  
who had been into Yarkund. 

About noon we reached the foot of the immense glacier of Biafo, 
which termil~ates at  an elevation of 10,145 feet. Ita broad belt of 
ice and moraine, stretching right across the plain for more than a 
mile cmd a half, completely hides the river which flows beneath it, 
the terminal portion of the glacier abutting against the cliffs on the 
opposite side of the valley. Two rivers issue, one on the extreme 
nght, the other on the left I took that on the riglit, which cornea 
rushing out of an enormous cavern, at a short distance from which 
we mounted the glacier, up steep masees of large debria and slopes 
of ice. On reaching the more level portion of the glacier, no 
trigonometrical points k i n g  visible, it was necessary to climb a 
high spur to the west. By 2-30 we had gained a polnt 2500 feet 
above the glacier, and whence we hsd a good view of it, but as it 
trended a little to the north-west, it was hid for the greater part of its 
length. From thii station several known p k s  Bhowed their heads, 
which enabled me to carry on my work wlth good accuracy. 

That night's camp was on a sandy plain, which was covered with 
wild currant and dwarf juniper bushes, and only a little rill trick- 
ling from the glacier separated us from it. The night was h t y .  
The way near the junction of the Braldoh and Biaho rivers waa 
difficult for about 2 miles, there being hardly room in some places 
for the feet. ARer rounding a point the river turns to the north, 
and, the track dewendin to it, there is fairish walking, over aand and 
boulders, but bere and t f ere small branches of the river have to be 
forded. Onwards from this the river narrows, and we frequently had 
to take to the water, as we came abreast of each lateral ravine, the 
streams down which were now in full force, having their aourcee in 



small glaciers of the second order. From the terminal moraines. 
which abutted on the main river, it was very evident that a t  Borne 
time glaciers had descended the whole length of the lateral ravines. 
A great b o d  of water-borne detritus had just rushed out of one of 
these ravines, the muddy water of which was still flowing on as we 
arrived at it8 bank. 

We encamped at  a spot known as Tsok, where one of the main 
glaciers of the river (Biaho) comes into view. This glacier leads. 
up to the Mustakh Pass: and every ravine had its strip of ice 
extending down to the river, or very near it, and running upwards 
some 5 or 6 miles. 

On the morni~ig of the 4th I ascended the ridge above our camp, 
whence I got a first view of a magnificent glacier, with three large 
feeders stretching away beyond it, the sources of the Biaho river. 
I wished to gain the range at the head of the Tur, but the ice 
wae so steep that it was altopther impossible. Erom this point 
the Punruali glacier is seen In great beauty: it terminates in an 
enormous chaotic expanse of dkbris, the lines of moraine not being 
distin uishable from one another for some miles up, where they run. 

(i on ti they end in a few narrow bands of dirty ice. Except for 
a few black slopes of ice and the terminal cli5 with its caverns and 
black rents, one could hardly, even on closer acquaintance, believe 
a glacier to be there, so completely id its lower portion concealed 
beneath the materials it has brought down. 

after finishing my work, and taking a sketch of the view u p  
wards, I descended in the direction of a much broken glacier which 
comes from the north-wet. This glacier ~ I M  in some past years been 
upwards of 100 feet thicker than it now ie, a% shown by its lateral 
moraines, and the grooved and watched rocks on either aide. 
Past the terminal moraine of this lateral lacier a level plain 
extends for 29- miles to the foot of the great 3 unmah glacier, tho 
elevation of which is 10,318 feet. Here our camp was pitched just 
beyond the reach of the blocks and stones, which, detached by the . 
melting of the ice, kept i n m t l y  coming down the ice-cliff, now 
one or two at a time, and now in great maws.  As we sat over 
our firee, the noise wae to be lieard late into the nigbk but at  
longer intervals as the night advanced. lire were aow fairly 
within an ice-bound region, which for bleakness and grandeur is 
perhaps not to be : its glaciers e x 4  those of any of 
the mountain-rang- o the world, and are equalled only by those 
of arctic or antarctic regions, for thou h the l-fimalayas of 
Nepal are quite aa high us those of the Rdustakh, yet being 80 

much further south, and of lepe breadth, the glaciers have not a 
like extent. - - - - . -. . . - - . . 

Starting upwards from Punmah, the track skirts the right bank 
of the glacier for a distance of 2 miles, following the hollow way 



between tbe mountain on one iide, and the loose stony slopes of 
detritus, shed off from the glacier, on the other. .This glacier is on 
the advance, together with al l  h detritua This was obvious at  
once, h m  t l ~  covered scrub and upturned turf immediately in 
front; and the vast power with which it moved was well displayed 
at one lace, where a hill of stones and earth projected out a 
little. 'hi was re* a long way down, and was fast giving nay 
before the advancing moraine. 'l'he thieknessof the ice niust have 
increased by from (iO to 80 feet, as the old camping spot of Pun- 
mah is now uite covered. 

On the hi 1 1-sides were a few small shrubs of birch and juniper ; 

% of the md rose p e w  close to the glacier. During the summer 
the Yak are driven up to be grazed here and in the ravines 

about; they do not thrive in the villages lower down, where at 
times the heat is considerable, and where they are much tea& by 
the flies The half-breed between the Yak and the common cow, 
called Bzo, is a fine animal, and princi y used for ploughing ; e"' these remain below. The cows of the 'ak are not kept for their 
milk, the whole of which goes to the calves. The number of the 
pure breed is small, and near1 all are brought over from Yarkund. 
rhey are to be met with in a1 r the Irigh villages of Baltistsn, but I 
never ~w more than five or six together. 

After passing the junction of the first considerable glacier from 
the left, called Dumiiltitr, and which has ite miirces 8 milee up, 
our course lay over the uneven si~rface of ice and moraine, and 
after crorrsing this tributary, was n on terra firma, as far as the "%" encamping spot of Chongnoltkr. T e track lies so cloee to the steep 
slope of the transported blocks of the Bide moraine, that in spots 
there is considerable danger from the falling rocks. These are 
detaohed without any warning, and cvme tumbling down the 
illcline; and we often had to make a hard run in order to paea 
ugly-looking slopes, where no footing could be obtained on the 
mountain-side. 'l'bis camping 8 ot is 8mall : there was hardly 
room for the four tents; and l e  coolies found sleeping-pla- 
under the rocks around. 

On the Gth I struck diagonally amsa  the glacier towards the 
left bank, through as extraordinary a scene ao the illtagination 
could picture ; it was the desolation of desolation. The lofty 
peaks above were cased in cloud, through the breaks in which their 
strange forms looked more gaunt and magnified in size. There 
wm not a speck of green to relieve the great precipitous mags of 
grey and ochre. The surfam of the glacier around us was either 
a sumasion of ridges more or less stony, or-when the lines of 
medial moraines disappeared-like a sea of frozen waves. Small 
pools of emerald-green water, with cliffi of ice, filled many of 
the hollows, while in some prb flowed stream of running water, 
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which generally ended abru tly, by discharging d o m  some cre- 
vasse. On every side were Reard the noises of falling stonea aa 
they rolled down the ice-slop or dashed into the pools. From 
the base of the mountains on one aide to the other, was a distance 
of over 24 miles. We followed the left bank for 3 miles, along a 
more open track, and reached a camping spot called Shingchtik i 
The continual change going on in thew regions wan shown at  ti% 
spot. Mahomed had told me that in front of the encamping- 

ound we should find a lake with possibly some duck in it, as he 
E d  shot a wuple there on his last visit. On reaching the spot not 
a vestige remained ; the glacier and its moraine now covered every- 
thing, and  the^ was barely room for the tent between the moun- 
tain-side and the ice. Lower down we had passed a small piece of 
water, which was rapidly silting up from the sand and mud carried 
down into it from a small tributary glacier in the hills above. Every 
ravine here had its glacier, and many of theee ran for 6 or 8 mllea 
up amongst the sLp linea of pe& above us. 

The next day was a halt, the weather was so cloudy that it was 
out of the questton to think of making even a reconnaissance of the 
ground about ua About 6 in the evening'we were surprised by the 
sudden appearance of four men h m  Yarkund, who tuhed out to 
be Baltis of Shigar and the Rraldoh, who had emigrated to Yar- 
kund some years back. and had now come over to see their friends 
on this &id& I sooi got into conversation, and learned from 
them a good deal about the country they had come from. The 
poor fellows had suffered a good deal while traversin the moun- 
tain portion of their route, havin to travel by nig t and hide B f 
away during the day, on account o the robber tribes. These men 
wore the sheep-slun cap and long-skirted coat of Yarkund, with 
voluminous sleeves padded with cotton ; thick 1 gings, and stout T leather boots or pubbooa, completed their eomew at  stout appear- 
ance. The goodness of their clothing contrasted strongly with 
t.hat of their brethren of Baltistan, and showed that emigration had 
been advantageous. 

The 8th was still cloudy, ~o after a vain attempt to get an 
observation, the camp was struck, the little scrub was made up 
into fagots, and we started for Skeenmiing, where the glacier 
branches into two. I t  was not far, and in full view ; but it was 
getting dark before we reached i t  The first of the way was 
very rough, over loose moraines ; beyond, t ese became more 
separated, with clean bands of ice between. The ribboned struc- 
ture of the ice was beautifully shown on this glacier, doping inwards 
at  an angle of 32'. Opposite Skeenmiing a large tributary comes 
down from the mountains to the south. Here the ice was again 
much broken, and we had to zigzag about the crevaeees before 
finding a place where we could leave the glacier for terrafirma. 



GODWIN-AUSTEN ma the Ghders of t b  Miutakh Range. 33 

Skeenmiing is a capital spot for a camp in this wild country. 
Luxuriant ass grew along the banks of a small stream, flowing 
from an 01 g moraine, and which lower down flows in under the 
main Punmah glacier. The s ur above the camp went up with a 

dual slope to the rocky pea s above, the favourite resort of the Ex, as its name denotes. 
E 

On the mornin of the 9th, I m e d e d  with four men up the 

P % B main lacier, whic comes down om the mountains to the north, 
and w ich is known by the curiously-soundin name of Nobiindi f Sobiindi. The way was dreadfully rough as ar as a spur known 
as Drenmiing, and lay sometimes alo the moraine, sometimes 
along the mountain-side. W e  passed f e now dry bed of a lake 
400 yards by 200, which had been formed by the pent-u waters 
of a side lacier, and which had been full 50 feet deep rom the 
horizontal Tine its upper level had cut along the icecliff. 

f 
along the old line of ]ti shore were some miniature icebergs, Lyin% whic 
had fallen from the glacier, been drifted awa , and stranded where 
we saw them. Some of the blocks memur ed' 15  x 18 x 10 feet. 
They were melting away, but had seemingly been there for some 
daya This same da we came across several broods of the 
gigantic Chicor 'ust a b le to fly, the old birds still with them. I 
shot three, and dahomed, who got into a great state of excitemeit, 
caught two young b i  that ran and hid under some stones. 
They are excellent eating, and were a welcome addition to our 
fare. -..- -. 

The view from Drenmiing was magnificent. Two stupendous. 
peaks rose up from opposite sides of the glacier to 23-24,000 feet, 
covered with snow from base to summit. T o  the ri ht the lacier 

NP P t ran u some 8 miles, backed by other enormous pea s ; to t e left 
the obiilldi Sobiindi lacier, with a breadth of 12 mile, stretched 
away 14 miles in a firect line, to where numberless other ioe- 
streams meet to form it. The sun settin behind the line of snowy 
pealra in that direction, lit all up with a feautiful pink tint ; whilst 
the rocks of the moraines, red, yellow, and green, heightened in 
colour by the wet, sparkled in the sunlight. 

W e  now struck directly across the moraines for about half a mile 
till we reached the clear ice, which was traversed b numeroue Z large streams, but with scarcely a single h u r e .  T e streams, 
after running for some distance, and becoming very considerable, 
usually end in wells, down which the water falls with a roar. 
These wells seem .to be of meat depth. I t  was nearly dark when 
we again arrived op ite ~Leenmi in~,  and now arose the difficulty 
aa to where we ehou P" d find a place at which to get off the ice, the 
side of which was a cliff upwards of 100 feet in height. After 
several unsucceseful attempts, with the darkness increasing, and 
all of us running here and there hunting about for a feasible spot, 
YOL. XXXIY. D 



one of the mliea at last found a way down a crevame nearly filled 
with rocks, into which we went, and out of which we got on to 
a ridge, and thence to the ground below. Earlier in the day we 
should not have mana d thie, but now, fortunately, the stones had 
all become frozen to t r e surface, and afforded firm sup rt to the 
feet. I t  was only with the last glimmer of twilight t E" at we got 
off the ice. A little longer, and a night on the glacier, and with- 
out covering, would have been our portion ; with the cold wind w e  
should have been frostbitten to a certainty, and perhaps laid up 
for eome time. 

From the amping-ground of Skeenmiing there is a etiffish 
ascent to a fine peak above, which we mounted on the 10th. From 
below it seemed quite near, and I imagined that we ehould accom- 
plish it quickly, and return again, but I was terribly deceived. 
r h e  first part of the way was good walking, but as soon as we got . 
on the talus of angular rocks it became very laborious, several of 
the men became ill with bad headachea and lay down, and we 
did not m c h  the hi est accessible point till 3 p.m. This I found 
was 18,342 feet $was a lovely day, every mountain around 
stood clearly out in view, with all ib features distinctly seen ; but 
I was disappointed that neither peaks K 1 nor K 2 were visible. 
The view up the Nobiindi Sobiindi glacier, to the great plilteau 
of ice whence it takes its rise, was grand in the extreme, as also 
downwards along its whole surface to Chongulter. From this 
station the two reaches of this broad ice-river are seen at once to 
the south-east : the pass over the RIuetakh was in view at the end 
of another lateral glacier of vast pmportiona The great peaks of 
Trans-Indua, 4 and 11, were visible beyond A level plain of snow, 
at  an elevation of 22,000 feet. I t  is a vast sheet of ice, with only 
a few sharp points of rock sticking out here and there Snowy 
ridges stretched away towards Yarkund. We returned to cump 
in the evening. 

On the l l th ,  thc weather beii still clear, we started early for 
the direction of the Muetakh or h ilss over the Karakortim Moun- 
tains into Yarkund. "Mus" is snow, and "takh" pass, in the 
Yadundi language. Our path lay along the ridge of an ancient 
moraine, now grown over with grass, and showing the great 
thickness which the glacier at  some former time must have had. 
We uitted this at the campingground of Tsokar, where are eome 
smal? tarns of crystal water, which give the name to the spot. 
Thence we proceeded over the ice, which here becomes nearly free 
from moraine ridge% though the surface was difficult from being 
broken into hollowa 

The last camping-place on the Mustakh glacier is at  a spot 
called Chiring, which we reached about 3 P.M. ; the moraine here 
dwindles to a few scattered blocks on the surface of the ice. It 



took some time to collect enough of these to form a flooring. 
Thin serves to keep off the cold ; and as drivin pegs was impos- 
sible, they served to tie the ropes to. The sm lent tch of rock 
on which to put a tent would have been welcome, ' E t such was 
not to be found. The mountains rose from the glacier in sheer . 
cliffs. It was a case of a night on the ice, and no help for i t  
After sundown the cold became very severe. The coolies were 
not able to sleep the whole night through; for as our fuel had to 
be carried with us, no firm could be afforded except for cooking. 
We d l  went to reat early, and did not turn out till the sun showed 
over the immenae &s above us, which was not till about nine 
o'clock. . - - - - -. - 

Leavin camp, and taking with me e$ht men with ropes and f other app iancea, we started up the glacier, which ie here about 
.1+ mile broad, with a slope of about So. Yor the first 3 miles the 
mvassea were broad and deep in places only, and we could avoid 
them by making detours. They soon became more numerous, and 
were ugl things to look into, much more so to cross-going down 
into dar i ness, between walle garnished with magnificent green 
icicles from 6 to 20 feet long, and of proportionate thickness, 
looking like rows of reat teeth ready ti devour one. I tried with % our ropes to eound t e depth of aome of these fissures, but all of 
them tied together oiily made up 162 fed, which waa not long 
enou h. The snow lay u to the edgea of the crevasses, and travel- E ling L m e  so insecure t at we had to take to the ropes, and so, 
like a long chain of criminals, we wound our way along. In this 
mode we moved much faster, each man taking his run and clectring 
even broad crevasses, if they crassed the direction we were travel- 
ling. The snow was about I+ foot deep, and hard when we 
ctarted ; but as the day advanced it became soft, and walkin 
more labrious ; besides this it would every now and then break an 3 
let us down to the hard ice below. The larger crevasses revealed 
themselves, but the surface snow hid all the smaller ones, and hence 
a feeling of insecurity. I kept some coolies ahead feeling the way, 
by probing the enow with the lon polee we had brought with us ; 
so our pro- was  provokingly e f ow. Under the pass the breadth 
of this ice-basin is two miles, with an undulating surface ; small 
glaciers bring down their tributaries to it out of every ravine, aud 
the loud reports of the snow falling from the cliffs around wer 
beard unceasingly. 

In  spite of difficultiee we had got on favourably till within a mile 
of the pasa, when the clouds, which had been gathering faat, began 
to look so threatening that I thought it beet to take the opinions 
of the men with me ; and, ided by their experienoe, I gave u 
the idea of proceeding furtEr. By the time the b e  was lighte& 
and the boii-point ascertained (which gave 182.8, air 42, co r- 

D 2 
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responding to 17,301 ft.), and other observations taken, all the 
peaks around had become quite obscured. The Pam was distant 
about 500 ft. above our turning-point; we had to beat a hanty 
retreat down towards Chiring, the snow fallin fast. The glacier % was making most disagreeable noises-crunc ing, splitting, and 
groaning to an awful extent--caused by the vast body of ice, 2 
miles across, here forcing itself through a channel only a quarter 
of a mile broad, and with an increased slope. The only other 
European who had tried the Mustakh Pass was M. Schlagintweit, 
who was equally unsuccessful, clouds having driven him back, as 
they did in my case. I had gone as far as was necessary towards 
the parting ridge ; still, I should have liked to have crossed the 
Pass; but want of time, there still being much work to be done, 
prevented another attempt. My great object had been to get a 
march along the elacier, and determine the ridges on the northern 
side. This is quite feasible, and with a small guard the survey 
might be carried into the Yarkund coun for a considerable 
distance, as, from all the accounts I hea 3 of the tribes, their 
numbers cannot be great, nor their matchlocks much to be dreaded. 
I t  was in a disappointed mood that I left Chiring for Punmah 

we r d the n~gh t  at our former camping-place, Skeeumiing, 
and t e next day 111ade a short march to Sh~ngchukpi. As most 
of those who had gone up the Mustakh Glacier had sore eyes 
afterwards, it was advi~able to kee quiet for a day. 

The following day, instead of &ing the path by which we had 
come up, I followed the line of moraines on the left bank, the 
whole way to Punmah. The day being fine and clear, the 8 leudid 
peaks known in the Survey as TranfiIndus, No. 2, and B. 60. 15, 
were in full view, running up into perfect needles of rock when 
seen from this side. Up the glacier the view was backed by the 
peaks that overhung the Nobiindi Sobtindi. R evening we 
reached our old camping-spot at Tsok, and bid good- ye to Punmah 
and its splendid lacier. 

i 
We were now%ouod for the other main tributary of the Braldoh 

river, which unites with the Punmah branch some 2 miles above 
the Glacier of Biafo, and which is called the Biaho River. Thanks 
to the Shikaries of Askolk a secure rope-bridge spans the torrent 
at a spot called Ilumordo, which we crossed on the morning of 
the 15th. 

Our first halt was at a spot called Burdomtil, at the commence- 
ment of some ugly slopes of clay and stonea, having deep gullies 
cut through them from the ravines above. At times these are the 
lines of watercourses ; now they were all dry. The sides of these 
gullies were very steep, so that we had to cut out sk<s in order to 
cross them. The men also had long staffs, with a short cross-piece 
af ibex-horn at the end, which the Shiiaries of these valleya always 
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7 to aid their s t ep  along the steep mountain-sides. After 
ng these slopes the river-bed widens out to about 14 mile, the 

G o  flowing along in numerous channels, large and thick depasits 
of cla and an lar rocks lying upon the mountain-eidea, with a 
high i' ace of c f iff cut clean through wherever a ravine above 
occurred. At the foot of these cliffs were narrow belts of thorny 
scrub, with coarse grass, full of hares ; these, scared by the larga 
party that suddenly broke in u n their solitudes, every now and 
then scampered away in full flig %" t up the hill-sides. 

The weather was still overcast, but through a break in the clouds 
I once fancied that I recognised the form of Peak K 2. At 2 P.M. 
we came in view of the Biaho " Ganse," or Glacier, with a breadth 
of 1+ mile at  its terminrrl cliff, and which, from its height and 
vast slope of de'bris, showed that its thickness was far greater than 
the Punmah Glacier. - 

We reached the foot of the glacier at  4 P.M., and camp was 
pitched about 600 yards distant. The Biaho comes roaring from 
an immense cavern in the ice-cliff immediately oppoeite, and the 
noise of the rollin boulders as the came in contact was heard in- 
cessantly from un ! er the water. Jrom the spot we armpied, only 
about 2 miles of the surface of the glacier was visible, very stee 
and rugged, and I could see only one spot where it looked at A 
feasible to make the secent of the terminal de'bris. Above the line 
of ice there shot up sharp needles of anite rock, the ends of the 
projecting s urs from the range whicr separates this valley fiom P that of the 'unmah. 

Within the last 4 or 5 years the main river has moved ita place 
of exit from the left to the right bank. With this change the 

Id-washings, formerly existing here, are no longer profitable. 
r m m  the fact that gold has been collected here it is clear that the 
Masherbrum range, which separates the waters of the Nubra and 
the Braldoh, is the auriferous source, and is that which sends down 
its ravines those golden w d s ,  which, more particularly in the 
K a e o o  district, give employment and subitence to so many men 
dur~ng the winter months. 

On the 17th we again left terrajrma for the region of ice, 
amidst which we were to remain for some days. No one had been 
this way since the days when the track to the pass into Yarkund lay 
in this direction, which was about the time that Ahmed Shah be- 
came Rajah of Skardo, a man of whose civility and assistance Mr. 
Vigne, in his Travels, makes grateful mention. The memory of 
this native ruler is still cherished by all the people of this part of 
the world, who sigh and wish in vain that the Balti Rajahs of 
Skardo might once more reign over them. 

We got over the terminal slope of the moraine after about an 
hour's heavy work, and reached the summit of the alope. We now 
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found ourselves on an open and nearly level expanse of shingle, 
with a few large blocks here and there. The slope was not greater 
than 4'. The ground we stood on looked exactly like an old 
shingle-beach, and all were delighted at its seemingly smooth sur- 
face ; but the level plain proved to be a w~ccession of dee hollows 
and long valleys, separated by ridges of shingle, which &in7 all 
of the same colour produced the appearance of a uniform eve1 
surface. The labour of descending and climbing out of these 
hollows was very great. No direct line of march could be kept. 
When the slopes became great, and when stones lay on the ~ce 
these came down in masses ; a constant l o o k a t  a-head had to be 
kept, and long rounds taken, so that at the end of the day's work I 
found that we had on1 gained + miles in a direct line, measured 
on the plane-table. & rocks on either side of the glacier mse 
in sheer cliffs of 1000 ft. and u wards, &d the ice w a  so broken l up near the sides that it was di cult to get over it. 

Close to our camping-spot the dry hollows, amongst which we 
had all day been wandering, became replaced by hollows filled 
with water, forming lakes of all shades of ellow and green, others 
as clear as crystal, through the waters o r which you could see to 
a great depth. Other ieces of water, where the side was a cliff 
of ice, were covered wit E large floating blocks. The small wares 
work out lines at  the water-level and undermine the ice, which 
every now and then breaks away, and falls with a tremendous bang 
into the deep water% beneath, sending high waves across the 
expanse of still water. Showers of earth and stones also keep 
slipping off the ice-slopes into the water during the hours that the 
surface-ice is meltina ; and our coolies amused themselves in help 
ing the larger bl& over the edges These lakes measure 
500 yards or so in length by fmm 206 to 300 in breadth, and 
were to be met with for more than 2 miles along the centre of the 
glacier which here was very level. 

The night was bitterly cold ; a fresh ewer1 wind blew. from 
the direction of the snowy peaks at  the head o I the glacier ; nor 
could we afford much fuel, for all our wood had to be carried 
forward with us. Next day the ground mas similar to that of 
the day before, up to 10 A.M., when the moraines became more 
defined and their ridges flatter : there was more ice, and the d6bris 
was larger and more dispersed. Streams began to appear tra- 
versing tbe surface, then losing themselves in cavities ; and there 
were good straight bits of a quarter of a mile, with no need of 
detours. About 2 miles up from the end of the glacier the medial 
moraines became quite diatinct from one another. Enormous 
blocks were to be seen on every side, some perched up on knobs of 
ice. Some, lately fallen, lay by the sides of their old supports. 
-The northern side of the ice was still a confuaed heap of de'brie, 
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pile upon pile, with dee trenches and gullies, and wae quite im- P racticable aa a l i e  o march. By means of ropes, poles, and 
&&eta most places can be passed ; but I alwaya found that the 
shortest an was to make a circuit where it could be done, and so 
avoid a1 P difficulties. . The scenery don this glacier is m w i -  
ficent; on both sides lar tributary g f3  ciere descend from the 
Mustakh ridge on the n o r g a n d  that of Masherbrum on the south. 
None of those on the north are lees than eight miles in length, 
and the ridges whence they have their sources have an altitude of 
22,000 feet. These lateral glaciers were separated by sharp pre- 
cipitous ridges of granite, from which spikes of rock jutted up here 
and there. Peaks K 3 and K 3a (Giisherbrtim) were visible, 
towerin up ahead ; but I had all day been looking out in vain for 
Peak f I  (M asherbrum), which I wanted a sight of in order to 
fix my distance up the glacier. So, leavin the men to pitch 
m p  in as sheltered a place as they could hf I pushed on ahead, 
and on my rounding a fYr' the g*at 8" k came into full view- 
one vast maas of ice f ling on all si ea into glacier. The pale 
ochre-coloured rocks showed here and there only, and in beautiful 
contrast to the pink-tinted mow of sunset, giving an appearance 
of much greater distance than the reality, for its summit was only 
6 miles from me in a airect line. From the Nubra River I had 
reached, in 186 1, to within 4 miles of the summit of Masherbrum : 
nearer approach on this side would not be easy, aa the glacier- 
drainage runs nearly due east and west, close at  the back of the 
northern face. The maas of mow, with the two cone-aha d peaks 
(K 3 and K So), waa called Giisherbrfim (fine-gold) pear 

This night on the glacier was dreaded by us all; for in the 
evening the wind from the east sprung up in, and the cold T became intense. The ice was much exposed, t e valleys between 
the ridges of moraine bein bounded by cliffi and d o p a  of g h y  
ice. At sunset every pud dB e and lake in the glacier began to film 
over with ice, which in the morninw was more than an inch in 
thickness. The wind blew all ni it, gettin stronger towards 
morning; and I pitied the poor ew!ics rlth on f y the rough, sharp 
stones to lie on, and separate them from the ice. The Balti, 
who carry only one rug, huddled together two or three under the 
same covering. Mahomed told me next morning that he heard 
them sayiug, "Would that the Sahib felt it as cold as this I he 
would soon o back." Few, if any, got any sleep ; and all w m  
right glad w f en the sun rose over the peaks ahead. 

Aa yet I had seen nothing of the great Peak of Kuakor&m 
(K 2). I knew that i t  could not be far off, but be n to have 

Kr % some doubts as to whether it might not be be ond the arakori%m 
watershed. The end of one of the spurs from asherbrum seemed 
the only accessible place whence any sdc ient  altitude could be 
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attained, and so we made for its base, across the moraines and 
ridges of ice. The foot of the ascent reached, we found good 
footing for about 1000 feet, and then came some steep rock ; after 
this another slope was gained. When we reached the ridge of 
the spur, Masherbrum came into view. Eagerly I had looked, 
whenever we sto ped to take breath, along the line of snowy moun- 
tains to the nort R in search of the Great Peak ; and now, fixing the 

ition on the  lane-table, I showed those with me the mountain 
E i n d  which lay the peak I had toiled up so far to see. Following 
up the ridge, another 1000 feet of elevation was gained, when a 
distant bit of rock and snow could be seen just peering above the 
nearer snow-line. After another aha push u to a point when? r I' i t  was impossible to mount further, t ere no onger remained a 
doubt about it. There, with not a particle of cloud to hide it, 
stood the great Peak K 2 on the watershed of Asia!-the 
worthy culminatin point of a range whence those waters have 
their sources whic 5 drain such vast regions. The elevation of 
Peak K 2, as determined by Capt. T. G. Montgomerie, RE., is 
28,265 feet. 

A direct line of glacier stretched away for some 14 miles in the 
direction of the fine cone of snow, K 3, and, at  its base, branched to 
the right and left towards the Peaks K 1 and K 2. From where 
we stood the moraines appeared like mere threads-some could 
be followed up to their sources, growing finer and finer till they 
disappeared. Every ravine sent forth its stream of rocks, and 
these, though they joined one another, never commingled; then 
came sweeping down the expanse of ice, which was never less than 
2 miles broad, in beautiful curves, and some fifteen distinct lines of 
different coloun could be counted. Along the centre of this glacier 
a white line extended, consisting of huge massea of ice in detached 
blocks, some long and ridged, others pointed, but all in a perfectly 
continuous line, and which ve the idea that they had been forced Y up. Further down the g acier they gradually disappeared, the 
last mass being about a quarter of a mile from its nearest neighbour, 
but still ia the same space, between and adjacent to the same lines 
of moraine. I had never before seen this feature on a glacier, 
nor since ; nor have I read of anything like it in any of the de- 
scriptions which have been given of glacier phenomena. 

Looking down on the vast mass of de%ris which lay below us, a 
few large tarns of emerald water occurred at intervals. Directly 
facing, and across the breadth of ice, were l a r e  tributaries from 
the d~rection of the Mustakh, havi steep dopes, and consequently 41 fissured, and broken up into huge b ocks and needles of ice. Over 
the deprwion to the east of the Peak of Masherbrum, and which 
terminates the Atoser Glacier of the Hiish'e Valle , in Kaptpaloo, 
might be seen a few pe&s on that river. Whilst t i e  guides under 
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Mahomed were buildi up a cairn, I .took a sketch of the glorious 
view. K 2 is a e o n i 3 m a s ,  with sides too steep to allow the snow 
to rest on them long ; it lies, therefore, on1 in large patches and 
stripes on the fissured.surface. The sketc g done, and having put 
the highest stone on the pile, we descended to the glacier below. 

Next day's camp was pitched in the dee hollow of an old lake, 
its high banks of deTbris giving extra she I' ter, and keeping away 
the cold from the ice beyond. The spot though snug, was perhaps 
by no means aafe I have seen such glacier-lakes full to overflowing 
in the evening, with the ice forming over the surface, from which 
on the follomng morning the water had disappeared, having left 
no record but the sheets of ice jumbled and p~led about like huge 
panes of plate-glass. I believe that they fill thus rapidly and 
suddenly by the rush of waters alonm the numerous drains and 
channels which traverse the interiors of these glaciers. In the side 
cliffi of ice small holes were to be seen, out of which the water 
came pouring as out of spouts. 

To those who may wish to visit this region, I would suggest that 
i t  can only be accomplished by some man of influence accompanying 
the party. On several occasions I saw very plainly that had it not 
been for Mahomed, we should have come to a dead sto : even he 
had great difficulty in rsuadin the men to proceed ; ut for him 
the would have lulterespecia81 at  the Mustalrh. 

l 
*he fillowing morning we wal ed as fast as we could, over the 

d&ris, and by 11.30 reached the de%uchement of the Biaho 
River. This glacier, measured alon a central line, from its 
termination up to Peak K 6 is 35 mi B es in length, but this by no 
means re resents the le h of the journey up, which was some 55 "$" milea '!he thickness o this mass of ice is about 400 feet or 
more, estimating it from the terminal position. In  the bed of its 
r ivewas an enormous transported block, standing out like a small 
island, whose mass defied the powers of the torrential waters, and 
which showed the sition from which the glacier had receded. 
The da was beauti L O  lly clear, and from a spot some 3 miles down 
Peak d 2 was well seen. Towards evening we reached the first 
bit of jungle, where I pitched the tent& 

Next da we reached a t called Korophon; and on the 
o the 23rd I deci ed in following up the right bank m i  I T' 

of the iafo as far as we could, and if possible reach some spot 
whence a good view could be obtained, d~rectly along a portion of 
its length. This I managed to do from a low knob, some 5 miles 
up: the lacier was then to be seen stretching r' ht away, up a f broad safey between the mountains, at a slope o about 4' and 
less beyond : right away in the distance, the tops of two lofty snowy 
peaks could be made out. Having followed the glacier on tius 
Bide till stopped by precipitous clii%s, we turned on to the ice, 
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which was much broken and fissured ; the amount of moraine was 
very small, and, at a short distance up, the ice became quite clear, 
except where along the left bank there aas a long continuous line of 
moraine of great length, and about 500 yards in breadth. Tbe 
disappearance of moraine at such a short distance fmm the end of 
the glacier greatly increases the difficult of travelling along it. 
This vast and magnificent ice-stream, w TI ich I at first thought 
might be from' 15 to 18 miles long, I now ascertained to be 
upwards of 40. 

There is a way over the chain by this glacier of Riafo into 
Nagayr, which is 12  marches distant, the glacier being of very 
nearly equal lengtli on either side. I t  was by this way that the 
Nagayr men used to come into the Braldoh and loot the villages ; 
their last raid was some twenty-four years since, when a body of 
from 700 to 800 crossed over, and carried off about 100 men and 
women, together with all the cows, sheep, and goats they could 
collect. 

The weather, which had been bad during the early part of the 
month, became now so much worse that I was compelled to proceed 
down the Braldoh to its junction with the Basha (these two riven 
form the Shigar River lower down), and had to give up the Ian I 
had formed of crossing the R'Zong La into Nagayr, and mund 6 y the 
Nushik La I left Askok in the morning of the 24th, and passed 
Suningo, Tongnol, and Chongo, near whlch is a fine spring of hot 

water 
. 104.5), with a somewhat unpleasant sulphurous smell, 

but perfect y clear. The water stands in a basin some 15 feet in 
diameter and about 39 feet deep, on the top of a conical hound 
of limestone about 30 feet high. ''he mound is a deposit formed 
by the water which flows over on every side, and, as much more of 
this limestone was to be seen about, either the springs must have 
bee11 a t  some time more numerous, or have shifted from one place 
to another. W e  now crossed the Braldoh to the left bank, by a 
rope bridge. The stretch of this bridge from the bar on one side, 
over which the rope asses, to the other bar, was 276 feet : it was 
very strongly made, &It very slack, so that the descent a t  starting. 
and the ascent on the other side, were by no means easy. The 
ropes are made of birch-twigs-9 ropes form the footway, with 9 
on either hand to hold bv. 

My camp this mornini was near the village of Puskora, on the 
left bank close to another rope bridge, which we croased on the 
25th. The acen about this spot was wild and grand, and the 
river, being mmew "K a t  confined, went tossing and roaring along 
amongst the huge blocks which strewed its course. 

The path from the bridge to the Hoh h m b a h  was terribly bad, 
and even dangerous in places, from the steepness of the mountaiu- 

- sides, and from tbe yielding materials over which i t  passes, which 
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ive way in great masses. W e  had this day several tough ascents 
gom, and descent. to, the bed of the Braldoh River, claee to which, 
at one place and all within a mile of each other, were three hot- 
springs, their temperature 137O, 117' F., all sulphurous, the ' 

water issued in small quantities yet enough to make good baths if 
required. 

On rprehiT Chokpojong, I started again at once, so as to reach 
the summ~t o the mountain above by evening. A fine view was 
thence obtained up the Hoh Loombirti, with i t j  large glacier and 
branch-. Next day I proceeded to Dusso, and remained there 
till night, as the Zuks or skin-raft had not come up. On the ridge 
above Dusso is the holy rock of Shanasir Pir, which is an enormous 
round block of granite, jutting out just below the ridge, but over- 
topping it. The block itself is quite inaccessible, and all the 
people tell you so, and it is this I suppoae that constitrites its 
sanctity ; but they also add that on the top is a velvet embroidered 
cushion, a lum of gold, and a white spotless fowl, and that it is F the residence o the Pir. The rock is held in at reverence and T the people salaam to it every day ; neverthe eas the villagers of 
Duw and Nigh are about the worst of any about here, and many 
a thing is laid to the account of the Slianasir Pir, which may be 
well accounted for otherwise. Thus any small article which might 
be miming in the morning was gravely said to be a miraculous 
disappearance by his intervention. The skin-raft arrived in the 
course of the night, and the next mornin we went down to the river 6 and embarked. The men ex cted t a t  we should reach the 
opposite bank near a large roc!; but though they exerted them- 
selves to the utmost, we soon saw that this was quite impossible, 
and we were swept past it some 50 yards distant, and went down 
the river at  a mad pace, causing that curious feeling of excitement 
which a sense of some coming danger always produces ; nor were 
we laig kept in suspense. The boatmen or rather raftmen 
behaved with great coolness, and steered safely close to the edge 
of a bank of boulders which lay on the right ; we passed also some 
ugly waves beneath the cliff on the other side. Thus we went 
along all r i ~ h t  for about half a mile. Nothing could be seen 
ahead but wh~te curling waves and foam, with great black rock6 here 
and there : into the midst of this our raft glided. Mahomed and 
the manjis repeated the Kulmah or Mal~omedan Creed in a rapid 
whisper, as we were carried over the crests and down again into 
the troughs between the curling waves. A t  one time I did not 
expect that we ahould come out of them ; for whilst in the trough a 
great wave broke right over oor frail raft, and completely buried 
ua I held on, but for several seconda (lid not know whether some 
of my people had not been swept off. For a momer~t r e  came to 
the surface, the manji shouted, Ya Ali, hold tight!" and in 
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another moment another p e a t  wave came down upon us. When 
a t  last we came out upon the smooth water below, and looked back 
up the rapid we had just come down, every one breathed freely 
again, and the Thank God" of each was never more sincerely 
uttered. The manjis salaamed low to Pir Shanasir, to whom they 
said they owed their lives. Wet through and shivering with cold 
we walked on briskly to the village of Tandoro on the Shigar 
River, near which place we had to cross preparatory to a trip up 
the Basha branch. 

Before taking leave of the Braldoh something more as to its 
trackways may not be out of place. The rincipal exit from i t .  
valley is that to Yarkund over the Musta e h. According to the 
reports given me, the lacier on the northern side is as long as 
that on the southern, 8but in my opinion the journey would be 
longer, as I do not think that the way lies down its main stream, 
but that the main body of the ice would be towards the great Peak 
K 2, with another from the Peaks of Nobiindi Sohiindi. About 
four marches from the nlustakh P w  a track branches off to the 
westward, up a lateral stream, and over a ridge to the Hiinzk 
river, by wh~ch the Braldoh people have often gone, as being safer 
than by Nagayr, with the people of which district there are old 
feuds. I t  is by this way, a t  the back of the main Himalayan 
ranges, that the Hlnzd people, and other robber tribes on that 
side, proceed when they rob t.he kafilahs, or bodies of merchants 
and other travellers, so that this route is now discontinued as a 
line for commerce, and is only taken by a few Baltis who have 
settled in Yarkund, and who cross over now and then to bee their 
old friends . - - - - - - - - - -. 

ago the main traffic lay up the Baltom Glacier, and 
lateral ravine to the left, and so over the Mustakh, 
to the east of the pass now in use. This former 

pass became impracticable owing .to the great increase of snow and 
lee, and Ahnled Shah ordered a search to be made for some other 
way over, when the present passage was fixed upon. Leaving out 
of consideration the tracks near the villages and towards the end 
of Punmah Glacier, the way along its side and a c r w  it might, 
with a little labour, be made practicable for ponies. Even were 
there more foobtraffic during the summer months than at present, 
it might be worth while to see to the more difficult places, but a t  

resent this line is wholly disused for a month a t  a time. The 
k w  travellers that o this way do not know the places where the 
deep fissures lie, a n f  hence there is great loss of time in wandering 
about in search of a roper direction. The ascent over this pass 
is very gradual the w 71 ole way ; ponies and yaks have frequently 
been brought over from Yarkund. The line from Skardo to 
Yarkund joins that from Leh in Ladak, near Mazzar. 
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One of the most curious and suggestive features to be observed 
in the Braldoh valley is connected with the great glacier of Biafo. 
C b i n g  the transverse valley into which it descends with its vast 
mass of ice, and abutting on the cliffi on the opposite side, i t  forces 
the river to flow at the foot of these, though in some places it is 
completely hidden, coming into view only here and there. This 
relative position of the B~afo Glacier to the Braldoh valley pro- 
duced man years ago-how many I could not ascertain---one of 
those c a d y s m s  to which the Upper Indus is subject. The valley 
of the Braldoh became wholly obstructed with ice, and the whole 

of sandbanks and lines of streams 
lake, which extended several milea 
for some time, and when the waters 

at last broke through their ic barrier, the damage done seems to 
have been considerable J h e  greatest flood chronicled in the 
traditions of this region is that which took place along this very 
tributary to the Indue some 200 years since, when the village of 
Spanboo was quite destroyed, and its Musjid carried almost entire 
into the Shigar River. This was considered to be a miracle, and 
its timbers were accordingly re-erecten in one of the villages on 
the left bank, where they remain to this day. 

The grazing- ounds of the villages of the right bank of the 
Braldoh lie up t f e Thla Brok and neighbouring ravines ; those of 
Askol'e are immediately above the village, whilst the villagers further 
down have to take their herds and yaks up the spur above the 
camping spots of Tsok and Punmah. The goats of this valley are 
ve handsome, with fine curling horns like those of the Markore. 

T h e  villagers of these re ions have but few personal wants, and 9 all are obta~nable in the v ley. They dress entirely in puttoo, or 
woollen cloth, which they make themselves: cotton is never used, 
not even for turbans. rheir knowled e of the world is almost 
limited to their own wild ravines, an! though many may have 
crossed the Mustakh, I met with ver few who, in the other 
direction, had been beyond Skardo. &winf the winter months 
the men are engaged in hunting the Ibex, w en these are driven 
off the higher ground by the snow and come down to the streams. 
The animals are run down by dogs, which they take at  care of r and prize highly. The dogs are trained to get above t e Ibex, and 
so drive them to s ts below, where the men are ready with their 
matchlocks. The Ex seem to have the greatest fear of the dogs, 
and, instead of bounding away, will run and then crouch behind 
rocks on their approach, but takin little heed of the men. In 
several plaee. I came upon the smalf stron ly-built hub, where the 
people place the venibn, which freezes an% keeps till the return ?' to the village below. About Askol'e were fine crops o wheat, 
beardless tromber, and turnip Peas are sown at the same time 
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with the wheat. A t  the time of my vkit they were green. Hay 
is made towards the end of August, m ~ d  is put up in large cocka 
on all the large blocks about, whilst a11 the house-tops are covered 
in like manner. Th'e fodder is excellent, containing a good deal 
of lucern. 

I now proceeded to survey the Basha branch of the S h i p  
River. 1 he skin-raft from Shigar being still in camp and the 
manjis (boatmen) having found a good place for crossing the 
river, opposite the village of Ylno, 1 left Tandoro on the 28th 
of Bugast, and landed safely at the village of Kai u, in Goobal- 
pur. The villees ed on the right bank of t e Shigar are %" Z 
well irrigated from t e small lscien of the second order, which 
lie on the ridges about the peak B 2 I. T h y  are also well wooded, 
the walnubtrecs especially being very fine. 

Next morning the Mountain of Koser Gunge, opposite to us, 
formed a beautiful sight from its fresh whitewashing. Rain with 
wind kept sweeping in heavy storms down the B a g h a  River during 
the day ; but we managed by evening to reach Chiitrun, passing on 
our way over a very difficult piece of grouhd near the village of 
Tsogo by means of ladders and planks. A recent inundation had 
wrought great changes about the villa of Tisir, having destroyed 
all the cultivation mar the stream, w G ich now lay buried beneath 
sand and detritus, with blocks of large size. Some eight or ten 
houses had also been completely covered, and lar trees had been 
torn away by their roots. The villagers said t T at  it had been 
caused b the bursting of a glacier lake that took place in the r month o July : part of the village of Koshiimiil, on the kft bank 
of thie same river, h d  also been swept away, owing to an unusually 
wet season, causing " s h w t  " in the ravines. I was glad to find 
that some improvemenb had been made near the hot spring at  this 
place (Chiitrun), and that a neat little bungalow had been built 
for the use of the visitors. The hot sp r ig  here (temperature 
110" Fahr.), gives the name to the village, from "chu," water, 
and " trun," hot. The water is aa clear as crystal, and without 
any taste or smell. The valley from Chiitrun upwards towards 
Arundu, in respect of its p i c t u q u e  beauty, may be =id to sur- 
pas everything on this Bide Skardo, ending off as it does in the 
glorious glacier of the Chogo Loombah. The villages are well 
wooded, standing on the lower dopes amidst ups of fine walnut 
trees. A kind of arbele poplar also gmws E r e ,  but the apricot 
does not thrive; and though ap lea and pa ra  ripen, they are of A inferior kinds, The whole of t e road to Arundu is excellent 
travelling. This adds greatly to the inducements which this valley 
offers to visitom, and it ia well worth viaiting by all such as may 
reach Skardo. 
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It was necessary to fix some point well at the angle where the 
b h a  River valley, turning from due north and south, tnkes a 
course west to Arundu, and so shuts out all the trigonornetrid ' 
points in the Shigar River. I lcft Doko very early, and, after 
climbing a succeseion of grassy spurs, reached, at  3 P.M., the edge 
of a glacier of the second order, some 1500 feet above which 
a rocky slope extended, ending in a jagged ridge of bare rock. 
W e  crossed the glacier, and commenced the ascent, reaching the 
summit in about an hour. Much as I had been accustomed to 
the grand features of these regions, I do not remember that I ever . 
experienced a feeling of aatouishment so great as when I saw the 
view which here presented itself. For my survey work no poiut 
could be better ; higher it was scarcely possible to proceed along 
the ridge to the south-west. Of the scene itself I can only venture 
to indicate the component elements. To the north-west there was 
the ,oreat glacier of the Basha, with the little village of Arundu a t  
its termination, its fields touching the ica On the west there was 
Peak B 14, or Harammh, with its fine summit of eternal snow 
towering above all the minor cones, and from which the lateral 
&den in that direction were evidently derived. But the Niiahik 
La and its glacieni were not visible, being shut out by the great 
intervening mass of ridges, and spurs, and glaciers. 

Next day, after having been benighted on the mountain slopes, 
where we patxed a supperless and a sleepless night, we started 
again for Arundu. 1 was much struck with this place, there 
is so much that is novel and curious, even to a mountain traveller. 
Not the least of thest! ie to see agriculture going on close up to 
a glacier of so large a size. The remainder of our day here was 
employed in reprations for our trip to the Niishik La, or Ptlsg P fkom this val ey into Nagayr. 

On the 3rd of September the weather was again beautifully fine, 
and I started a t  10 A.M. We had to proceed up the right bank of 
the glacier for about half a mile in order to cross it, and so enter 
the valley of the Kkro Loombah, which here joins the Basha from 
the wrth. This crossed, the track lay up the right flank of the 
Kero Loombah, and for 4 miles, as far as the glacier of Niaro, was 

. wretchedly bad. From the opposite moraine, aher crossii~g the 
glacier, a curious scene presented itself. As the lacier abuta 
against the cliffi of the left bank of the E r o  ~ o o m k i h  River, it 
had, when much larger than it now is, so corn letely stopped the 
waters of thia river as to form a large lake T ~ S  happeued some 
ten years since. Before the formation of the lake, a wood of birch- 
trees, some of large size, covered the valley, and these, when 
i t  became filled with water, had all been killed; and there they 
now stood, with all their p u t  white stems, which, taken with the 
other features around, made up as desolate a scene as can be weu 
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imagined. A few willows were beginning to shoot up a r i n ,  
whilst the bottom of the old lake was gown over with a 
jungle of rank grass. The size of this lake was about 2 mi 'f es 
long, by half a mile broad. From the line of the destroyed trees 
it was 200 feet deep. This line was well marked by the birch- 
trees growin along the hill-side, which were on a level with the 
moraine of t % e Niam glacier. The lake continued as such for 
rather more than a year and a half, and, fortunately for those 
below, it subsided gradually, having taken about a month to 
discharge itself. Here I p~tched our camp, and on the next 
morning (the 4th) we proceeded to the foot of the K'ero Loombah, 
the walking being generally over plateaux of high grass, birch 

owing in plenty on the mountain-sides. T r a m  of bears were 
gquent, but we did not come upon the animals. As we skirted 
the glacier, evident si s that it was now on the increase were con- 
stantly to be seen in t f e masses of upturned and broken turf. 

About 1+ mile further u a lateral glacier descended from 
amongst the mountai~ls to t R' e west, and the spur bounding it to 
the north being practicable, 1 determined to fix the position. I 
ascended till the snowy peaks Tram-Indue 2 and Trans-Indus 4 
could be seen above the bounding range of the K'ero glacier on 
the north, while Traus-Indus 11 to the southeast gave me my posi- - . - 
tion very correctly. 

The K'ero Ganse here divides into two, that to the W.N.W. 
leadin up to the pass ; that to the E.N.E., of equal length, descends 
from t 1 e mountains, which also bound the Hoh Loombah of the 
Rraldoh valley, but which are quite impassable. Other smaller 
ice-streams from the aks of the intervening ridge give each i b  
quantum to this brancr  

I descended, and accomplished 2 miles more u the main glacier 
that day, encamping at a spot known as Kiitc f 18 Bra- on the 
edge of a little green tarn of water. Next morning we crossed the 
glacier for 4 miles, diagonally, to the left bank, and left it a t  a 
place known as Ding Brausa Ascending some 300 feet above it 
we crossed over a spur, and $hen took to the ice again, where 
a lateral glacier from the north descends into the main valley. 
The ice here is much fissured, and at  some seasons very dan- 
gerous. I t  continued bad to Stiakboo Brausa (" Brausa " means 
" place "), where, on a small s t of bare ground, two small conical R" huts, or rather kennels (for t ey are only 3 feet high), have been 
built for travellers who may be caught in snow-stoms on their 
way over the pass. The narrow strip of moraine here disappears. 
From this we ascended in order to avoid the dee fissures below, 
and cut steps, for a distance of 200 yards, along t ! e steep slope of 
the snow-bed, which runs down into the glacier. Beyond this, on 
turning due north, the pats of the Niishik came in sight, up a gra- 



GODWIN-AUSTEN on the Ghzczkr~ ofthe Mdahh Range. 49 

dually sloping ice-bed with w c e l  a single crevasse, steep clif 
enelwing it on either side ~everarof the men felt the height, and 
had to remain behind from sicknem and headache. I scarcely felt 
it; and I think that the state of the stomach has a p a t  deal to do 
with these sensations. 

The view from this point was superb down upon the enormous 

f' acier below; whilst beyond were the fine snow-peaks of Trans- 
ndus 2 and 4, sending off large tributary glaciers 10 to 12 miles 

long. To the east, the view lay along the glacier, which was visible 
for 18 miles. On the north was one great elevated ice-plain, and 

"P bounding the Nobiindi Sobiindi glacier. The breadth 
of e main glacier was more than 2 inilea, covered with broad 
moraines of black, white, red, and grey rocks, according to the 

tribuT ice-streams it takes up in ita course. No glacier ecene in 
the who e of the Himalayas can exceed tb in the magnitude of 
all its features. To the westward, the view was shut out by the 
s urn from the mountain, but the natives with me said that the 
{acier terminated two days' journey distant, a t  Hisper, in Nagayr 

%he descent from the 
$" 

to the level ice below is about 3006 
feet, and difficult as we1 as dangerous, being down steep slopes of 
ice and rock ; so that it is necessary to let a man down, with a rope 
round his waist, to cut places for the feet. After finishing my 
work we retraced our ste , and at nightfall on the same day got 
back to the encam ment, aving successfully surveyed the northern J %" 
watershed of the asha Braldoh. 

On the 5th of August I started early, and reached Arundu by 
noon. The next day, at  12 o'clock, I crossed the glacier, as before, 
to the left bank, and, ascending on that side by the skim of the 
C h o ~ o  Loombah glacier, reached in the evening the ed e of a mall  5 acier lake, about a quarter of a mile square, called iikpon Tso. 

hese lakes were numeroue, and formed a long linear series. They 1 
have a desolate look, from the many buried treee (willow and 
juniper) standin out of the water, most1 dead, the remainder B i struggling for li e in the icy water. Some akes were covered with 
masses of ice which had broken awa from the glacier cliff. The 

shot. 
Z waters were tenanted by flocks of duc s, but they kept out of gun- 

We began the 8th by a long ascent up a spur, starting earl but 
all to no purpose; other spur. beyond shut oi~t  the vier. &I we 
descended w i n ,  and proceeded up the side of the glacier, some- 
times walking on the ice, and sometimes on the hill-side The 
surface of the ice was inore uneven and broken than I had yet seen in 
these large laciers, being, in fact, a sea of frozen waves as fm as 
the e e cou d reach. The small lakes still continued wherever a 1 P 
latera stream joined the glacier, thus making a barrier to its 
waters. The appearance of the glacier continued the same the 

VOL. XXXIV. E 



60 GODWIN-AUETEN on the GZaciers of the diusakh Raage. 

whole way u , with less debris on one side than on the other, but 
much fissurJ. 

The do'? 
were covered with $~ras, and near the 

glacier was plenty of wi low and juniper, forming little woods at 
the junctions of the streams. The trackti of bears were to be eeen in 
eve? direction in the sand and mud in the hollows between the 

lacler and the mountain-side, but tbq. were probably at  this time 
f i  h up amon the ravines. 

8Nert day ( k p t  9) we crowed a large glacier h m  the north, 
1+ mile beyond which, the hill bein accessible, I ascended some Y 2000 feet to a fine knob. But the c ouds prevented m doing any i good work. I t  was quite dark when we reached the eve1 of the 
g l 9 e r  in  the evening, and finding our camp men were not there, 
had to bivouac out. 

The bounding ridge hrrd been fixed by the previous day's 
ascent, and with the exception of a few lateral ravines and lacier8 f on the left bank, the survey of the whole of the Basha val ey was 
now complete; so after a more detailed examination of the lefi 
bank of the glacier we returned to Arundu under a drenching rain. 
I made halt the next day, and the morning of the 12th saw ow 
camp struck. I t  was a lovely day, and our path lay down the left 
bank and over the level sands below Arundu, afterwards along the 
hill-sides to the pretty village of Doko. 

The whole of the valley drained by the Shigar River was now 
surveyed, presenting on the lane-table as curious and wonderful a 
map as can be well imaginJ. The district may be described as 
one great area of ice-bound mountains, with lon trains of ice 
debouching out into the drainage lines. The ~ f w i e r  of Biafo 
forms the striking feature of this region. The average slope of 
this glacier is about 3-53 to 4'. I found that the slopes of these 
glaciers wldom attained 5O, and 3.4O may be taken as the medium. 
On the Chogo Loombah lacier, the ribboned structure is best seen, f though it is visible in a 1 ; these bands of coloured ice run con- 
tinuously with the glacier in its le h, and croea sections show 
them dipping towards the centre. % n the sides of the glacier 
this slope was frequent1 from 32' to 40", and i n c d  towards 
the centre, where the Lnds  were almost, if not quite, perpen- 
dicular. 

The present thicknm of the ice is a point not easily determined ; 
but, ju* from striae in the aides of ravines from which glaciers 
hare retire?, from 300 to 400 feet is not an exaggerated allowance 
for what they once have been. I am inclined to think that it may 
have been more for g..t. nearer the river. The ice of these 
glaciers is many feet isher in the centre than on the sides; it 
also differs considembly in texture. 
, Whilst engaged in the work described in the preceding pqp, 
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I have often been struck by the indications of considerable amounts 
of change of temperature within what we may call our own timea 
The proofs of this are to be found in many parts of the great 
Himalayan chain. These consist in the enormoue terminal 
morainev which in so many places abut on the lar r rivers, down 
to which point glaciers must once have deacend$and which in 
some cases must have rivalled in length the preaent ones of the 
Muetakh Range. If other evidence be required as to these older 
glaciers, it is to be seen in the long furrows cut out of the eolid 
rock as if with a chieel wielded by a gi antic hand, but more 
neatly than any chioel would leave its wor f . Nowhere are theee 
great striations better seen than in the Shigar Loombah, the ravine 
from Thyarlung on the right bank, some 3 milee u , wbere the 
hard slates have been ground into rounded boeses, an streaked in 
the line of the ravine. 

1 
Among the proofs that tbere has been a change of temperature 

of recent date are the following. Many Pasees which were used 
even in the time of Rajah Ahmed, Shah of Skardo, are now doaed. 
The road to Yarkund over the Baltoro glacier which bcfore hi 
tiwe was known aa the Mustakh, baa by the increase of the ice 
near the pase become quite impracticable. I'he men of the 
Braldoh valle were accordingly ordered to search for another 
route, which tiey found in the present pas, at the head of the 
Punmah glacier above Chiring. 

Again, the J w r p o  La can now be crossed only on foot; 
whereas in former times ponies could be taken over it. 
a t  the head of the Hoh Loombah ie now never used, though ere 
is s tradition that it was once a pi188 ; no one, however, of the 
resent geueration that I could hear of had ever crossed it. 

Eertain large glaciers have advanced, such .D that at  Arundu, of 
which the old men assured me that in their young da s the ter- 
minal cliff was I t  mile distant from the village. k. Vigne 
my4 it was a considerable distance," it is now only about 400 
yards. A like increase has taken place at Punmah, where within 
the last six years the old road has been completely covered by the 
ice and moraine, and where Mahomed, my guide, told me the old 
camping ground was, now lies rr quarter of a mile under the ice : the 
overthrown trew and bushes plainly testified to the recent advance 
which this mass had made; this evidence was equally well seen 
along the side of the Arundu glacier. 

Even so lately as twelve years since, the people of Shigar were 

1Oe$ two crop off their fields ; thus the first crop (barley), 
was follow as m n  as cut by a second (kungiini which ripened 
by the end of autumn. Since that time it wi 1 not come to 
maturity, so that after the barle the fields now lie fallow, and the H kunghi  has now to be sown ear r in the season. 

E 2 



It was now time for returnin to Kaahmir, our route being 
through Punzul to the Alumpi %a, and our party had to be 
divided, owing to the difficulties of the road. The first day I 
reached the small summer huts of the shepherds, called Matuntoro 
Klas. I was  much surprised to meet with a few scattered of 
Pinus excelsa, but heard that they were also to be found in most 
of the shady ravinea of the watershed between the Indus and Shigar 
rivers. I here lost three days owing to the badness of the weather, 
and on the morning of the 18th marched by a zigzag course up a 
steep elope to the pass, from the top of which there le a fine view 
of the mountains towards the Braldoh ; the Karakonim in the 
extreme distance overtopping all. Trans-Indus 3, op site, looked P" very fine. The last few days rain had given a 1 the higher 
peaks fresh coatings of snow. Very little could be seen to the 
south or west, so shut in were we on those sides by hi h s urs. A 
good but steep descent took us down to Pakora K f \  as ( las is a 
summer hut). Our way thence was through a narrow gorge of 
limestone (the bedding on either side being quite perpendicular), 
and, following the left bank of a small s twm,  we reached the tint 
village (Hilrim31) on the Tormik River, a considerable body of 
water coming from the westward, flowing through a cultivated, 
fairly wooded, and cheerful valley, with grassy spurs runnin 
down into it from the mountains above. I followed the left ban f 
of the Tormik, crosing several small tributary streams joining i t  
from the north. The villagers all alo v were busy cutting 
or wheat, or threshing it out with bulloc "e s:  it was a cheerfu f-' and 
lively scene, which 1 a preciated the more from the bleak and 
wild features amongst w \ ich I had of late lived. 

The next morning looked unpromising for a1 ine work. I 
started, however, hoping to make the F g e  o /' the Stok La, 
which I was anxious to crosa Our way lay along the left bank of 
the Tormik, and was good and TMY . Near the first large 
ravine from the north, called Tser rum, there was a 11ot.spring 
like that of Chiitrun, clear, tasteless, and without smell. I t s  
temperature was only 98". On reaching the foot of the pass, 
clouds and snow compelled me to return. The Tormik River has 
its sources in several small glaciers, and as the survey of the valley 
was complete, there was no necessity for remainin . We reached 
towards evening the small but prettily-wooded vi age of KGhipa, 
down the Tormik valley. 

B 
On the 20th I roceeded towards the junction of the Tormik 

with the Indus. &e were obliged to camp on the ascent in the 
midst of falling snow, and the next morning mounted the remainin 
portion, before the sun rose from behind the mountains to the nort f 
of the Indua On gaining the hi hest point there was a glorious 
view of the peaks covered with f A snow. To  the southward, and 
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up the Indus towards Skardo, fine grazing ground lay beneath ua, 
and some hundreds of sheep were seen coming up from the 
klas below. I t  was a long and tiring descent to the Indus. 
We reached the rope-bridge at  Mendi by 3 P.M., the longest 
and best specimen of these b r i d p  which I had seen, being 
swung quite 150 yards above the nver, fmm the face of a sheer 
cliff on the right bank. Its length was 110 feet, the path down to 
it was well made of spars and beams overlaid with flat stones, with 
a few ladders here and there. The bridge, with the river below 
flowing smoothly along between its precipitous cliffs of rock, and 
the foot of Mendi beyond, altogether formed a striking subject for 
the artist. On the opposite side I was met by the Dogra Thanadar, 
and the Balti Rajah, with whom I walked into the village of Mendi 
Khur. I t  is an odd-looking place, built on the banks of a large 
stream flowing from the snowy range between Ronyul and Astore. 
This has cut itself a deep and narrow gorge throu h the granite 
rock, which ia spanned by a good wooden bridge. #he houaes are 
built amongst the rocks on either bank, and aqueducts of hollowed 
trees tue carried in every direction along the face of the cliffs 
and across the gorge, conveying water to the houses as well as 
the gardens. 

On the 22nd we started early in the direction of Skardo, along 
the left bank of the Indus-part of the road lying along the 
slippery facesof the cliffs, and very dangerous. We camped under 
some overhan in rocks opposite the village of Byicha, which sent 
a deafening eo%oLck from the river, maring past close by. About 
a mile and a half further on, after leaving camp next morning, we 
reached another bad part of the road. I t  was of exactly the same 
kind as that we had passed the day before, consisting of a seriea of 
ladders laced against the nearly perpendicular face of the cliffi ; 
but the la dders were more dangerously laced, and aome of them 
very rickety. This mute should not ge attempted by any one 
liable to get di on looking down from great heights. The 
ladders often reate 7' only against pieces of wood driven into cracks 
in the rocks, and on looking through the rungs as ou go up, the 
view presented is that of a great river ruahin alon Hke a foaming 
torrent, a t  the base of vertical cliffi, which escen 300 feet sheer 
beneath one's feet. 

d % 
After mching the to of the lamt ladder the path enters a deep 

cleft in the rock, which f or several yards is uite dark. Climbing 
up two or three more ladders in this, we at%st emerged into the 
light, again to descend u p n  the river. Our path now continued 
good for three miles, running close to the river: we then reached 
the foot of a steep face of rock, the river flowing sluggishly at  its 
base. Our guide here informed us that we must strip and wade. 
The  water was dreadfully cold and reached up to my armpita 
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W e  then scrambled up the cliffi to regain the pathway ; thence- 
forward the road was good all the way to Krabathang and Bssho, 
the r o d  to which branches off at the former lace, ascending over 
the very hi h spur, called the Kutchi Bore %, the cam ing-spot 
being on t I e summit Between this pass and Mendi dhur  the 
mountains of the south bank begin to be more wooded. Pinus 
ezcelsa, the tall silver-fir, and birch, are seen in dense patches 
wherever the slope admits of their growth. 

The camp being pitched at  Basho, I aswended a low spur above 
the village to get a view of the large stream which here joins the 
Indus. Glacier action of former times, was here very a parent in ! the p e a t  masses of an,aular rocks above the village: t e stream 
come rushing down over these for about a mile and a half above 
it, winding down a gently slopi~la valley, with hi mountains on k" either side. This knormous collection of angu ar rocks is the 
terminal moraine of a large glacier, the remains of which are to be 
sought higher up, and where now it is only some four or five miles 
lonu, with broad feeders from the mo~intains on the west side. 

Qn the 24th we still followed the left bank u wards, as far as 
Kutzurah. There is very curiolls ound near utzurah, which I k 
is situated at the western end of t e Skardo Basin, wl~ere tbe 
Indus begins to flow through a confined channel : the features 
which attract attention are low undulating rounded hills, composed 
entirely of angular rocks, but no surface-earth whatever nor sand. 
In  the midst of these and close to the village is a pretty green 
lake, about 600 pards long by 250 broad, of beautiful clear water, 
from which the mountains around are reflected as from a mirror : 
its stillness is only broken by the occasional rise of some fish. This 
lake is called the Forok Tso. 

The country around Kutzurah is well wooded and clothed with 
verdure. We now left. the Indus valley to F tributary which it receives from the south. Teeed wo miles up above a Inr t e 
village we entered a level valley, about half a mile broad, between 
steep mountains, the river flowing through it in a succession of dee P pools and winding reaches. At the end of this valley is the sma 1 
village of Tsok, beyond which the valley narrowed to 200 or 300 
yards, and was dotted with large clumps of willow-trees, the stream 
flowing in four or five channela On the following day (25th) our 
march still lay up the valle : the level bit so011 ended, and two 
miles further the waters o f t  i e stream came roaring down over and 
among the large angular blocks of an ancient moraine. As we 
ascended, the hills became better wooded, and the cher (P. excelsa) 
here was of tall growth. About 9 A.M. we reached the village of 
Stokchiin, and by noon arrived a t  Shi rthang, a wild dreary- 
looking place, at the junction of three P" arge streams-the Dora 
Loombah from the direction of the Boorje 4 the Munder Loolnbah 
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and the Alum i Loombah. Close to the village are two subatantia1 
guard-towers, uilt a t  the time when the various rajahs of Baltistan 
were at war with each other. ~ - - - 

Shigarthang, standin on a plateau a t  the junction of four 
valleys, gets every wind8 that blows, and in winter is dreadfully 
cold, its elevation being 10,200 feet. The sheep of the district are 
remarkably fine. From this place towards the Alum i La the 
valle is o n ! p and nearly level : the banks of t ! e stream 
are ng wit WIIIOW~, and junipers stand scattered abmt over 
the lower slopes of the mountain. About miles further on is 
the junction with a stream from the K'Bunnoch La, distant some 
six miles; one of the roads to Astore over a small but crev888ed 
glacier. On the 27th we ascended the pass of Alumpi 4 where 
we came upon the skeletons of several men which lay bleaching 
on the rocks, the remains of eome unfortunate coolies who had been 
overtaken by wow-storms and had been frozen to death. Half- 
way up the ascent, in a small hollow, was a deep and beautifully 
clear tarn of water: three more skeletoiis lay here, their loads on 
the ground beside them, one being still fastexled to its bearer. 
Theae spectaclee were not v cheering to our party, for they 
could not fail to remind one 7 t at the same fate must happen to 
ourselves should a snow-storm come on-for it would be im 
to advance or return over such ground as we were now on. Ezk 
stee bit of rather more than 1000 feet above the tarn brought us 
to d' . e pass, where more bones and rags, and broken kiltahs told 
the d i a l  tale of many a man's last hours of sufferin in his 
unsumearful fight with the elements Fifty men had peri$ed here 
--coolies proceeding from Kapaloo to Gil 't with supplies. P By this time the day had suddenly c anged: huge rounded 
masses of cloud were rolling u over the Deosai lains, and all the 
high peaks were hid. The &nga Purbet, vhicR I had hoped to 
see in all its beauty and grandeur across the valley of Astore, was 
quite obscured. I found the level of the pass by boilin thermo- f meter to be 15,200 feet. W e  left this desolate spot as ast as we 
could, for the clouds were gatherin and becoming very threatening: 
fortunately we cleared the zone of angular dibris before the mow 
began to fall. The wind was gusty, very strong, and cuttingly 
cold the whole way to Boobin, a small place of three huts, the first 
habitation on the Astore side. I found the people here very dif- 
ferent from those of the other ride ; the language even had changed, 
though the Balti predominated in it. And now, when my steps 
were bent towards Kashmir, I seemed to feel that for the present 
I had had enough of ice-fields and glaciers. The field-work for 

.the season was at  an end. 
The valleys of Astore resemble those of Kashmir rather than 

those of the other s ib  : they are broad and open, and are bounded 
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b forest-clothed hills of pines, the streams flowing along qaietly. 
d e  Dorh La will be found the best pass into the valle of tbe I Kishen-Gunga. The ascent is gentle and open, and t e road 
excellent the whole wa into Kashmir, croJsing the Raj Diangan 
Pass to d-nd on the h u l l e r  Lake bear Bunderpur. 

1V.-Reimnaigsance Survey of the Lab Districts of Otago and 
Southland, Neur Zealand. By JAMES M'KERROW, Esq, Dis- 
trict Surveyor to the Province of Otago.. 

R&, January 25, 1864. 

Mountains and Lakes.-The most marked and striking feature in 
the configumtion of the country now under consideration, is the great 
and sudden differences of elevation that diversify its surface ; the ele- 
vations take the form of mountain ridpa, and the depressions that of 

rges, valleys, and deep rocky &Ins, the latter filled by lakes. 
R e  mountain. rise from 4000 to 9000 feet above thc sea-level ; and 
as the line of perpetual con lation is 8000 feet above the sea-level 
(as determined laet year E m  the reconnaissance survey of the 
Wanaka and Hawea Lake district), it follows that all elevations 

eater than 8000 feet are within the glacier-producing zone. 
!fhe hi hhest parts of the Forbes and Humboldt Mountains are 
within 8 i s  zone, and are covered with ice ; they are parts of the 
great icefields that congregate around Mount Aspiring aa a 
centre. The Earnslaw glacier, although only mvenng about a 
square mile in extent, is still, on account of its position, a very. 
imposing object ; it lies on the south side of Earnslaw, a t  an elc- 
vation of from 9000 feet down to the melting oint ; it is 15 miles 
north by east of the head of the Wakatipu f a k e  ; and, as aecn 
from any part of the most northerly 20 miles of it, is by far the 
most attractive ob'ect in view. The lie of the country 1s nearly 
from north to sou& ; and while the mountain ridges individually 
range in that direction, they may, when taken in the mass, be more 
correctly described as lying from N.N.E. to as.\v, and that being 
directly athwart the track of the almost constant winds from the 
Pacific Ocean, their influence on the climate of the country may 
be musidered as of the highest importance ; for not only do they 
break the force of these winds, but their cool tops condense the 
vapours into showers that might otherwise pass over so narrow an 
island without parting with a drop. The hei ht of the ridges f muses the downfall on them to take the form o snow, which lies 
on them during the greater part of the year; thii circumstance, 

* The original Report appeared in the 'Otago Provincial Government Gazette,' 
Oct. 14, 1869. 
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by accumulating, over long periods, what would otl~emise run off 
in streams as it fell, is the prime cause of the great, sudden, and, 
a t  first sight, apparently inexplicable floods that characterise all 
the rivers that have their wurces in high mountains. 
tem rature is the secondary and immediate cause ; but althoug t h ~ s  
is t lr e case, a flood may occur without any p a t  or 

C b a n ~  of 
r p t i b l e  increase of tem rature, for the wind, by transporting t e snow to 

a lower a l t i t u g  occasions the aame e8ect as a nse of tempe- 
rature. It was noticed, during the survey, that the snow-line on 
the north-west side (the windy side) of the mountLiin ridges was 
higher than on the south-east side (the sheltered side), thus show- 
ing that the wind is a very decided cause in producing the effects 
now under consideration. The flood-marks on the mountain 
streams, more especially thuee running into the T e  Anau and 
Manipori Lakes, show. a rise acd fall almoet incredible. The 
power exercised by such torrents, is forcibly impressed on the 
attention by an examination of their channels, where immense 
blocks, that have in the first place been disintegrated from the sur- 
rounding mountains by frost, are seen lying and being broken 
up, through the never-ceasing attrition of rushin waters, into 
shin le and sand, which are carried forward a u f  deposited in 7 the akes. The mouths of the rivers all show that they are ad- 
vancing into the lakes, however slowly that may be. l h e  lakes, 
are a very great feature in the natural history of the country, and 
perform a most important function in its economy. They act aa 
regulating reservoirs to the mountain torrents already mentioned ; 
for over their broad surface the floods find room to spread their 
volume, until there be time given for the accumulation to p a s  
away in the steady flow of one river. The value of. the lakes as a 
means of restraining such rivers as the Clutha and Waiau within 
safe limits, will more readil appear when it is coneidered that 
the Te Anau and Manipori ?' A e s  (the two principal of the Waiau 
River system) alone cover 182 square miles, and that their sur- 
faces have a riae and fall of 8 or 9 feet durin the course of the e year. The Clutha Hiver, likewise, has the Wa atipu, 114 square 
miles ; the Wanaka, 75 square miles; and the Hawea, 48 square 
miles: altogether, 237 square miles of lake to regulate its volume. 
These lakes have also a rise and fall of several feet From the 
data now given, it will be evident that but for the tem ring r influences of the lakes, the Clutha and Waiau, in place of owing 
along a well-defined channel, in a perennial ,stream as now, would 
have been 80 fluctuating in volume that no channel could have 
contained them, and their valleys would have been long shingle- 
beds down to the sea-a continuation, in fact, on a grand scale, 
of such valleys as those of the Dart and Matukituki. 

The greater extent of the lakes a t  a former period is evident 
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from the terraces that surround their present boundaries; it ia 
plain that the Wakati u Lake must have extended formerly over 
the low fertile tract o P country that extends east from Frankton 
to the Crown Ridge. Tbe summita of Peninsula Hill, Morven 
Hill, and perhaps some of the lesser elevations, would then be 
islets The old channel of a large river, leading away from the 
south end of the lake, at  Kingstown, is very suggestive that then 
the overflow of the lake passed away by if and down the Mataura 
to the sea An examination of the valley in which this old channel 
lies, does not readily explain .the cause of this rearrangement in 
nature, for no sudden upheaval has there dammed the waters of 
the lake back from their ancient exit ; the old channel remains as 
distinct and aa well defined as though the change had only been a 
thing of a few years. The waters of the lake have receded rather 
more than a mile in distance, and left the old channel high and 
dry. The very abrupt rge through which the Kawarau a r  \+? resent outlet of the 1 e) flows, s u g ~ s t e  that the change as 
L e n  brought about b the sudden eruptmng force of an earthquake 
o nin a pam b u g  the mountains lower than the level of the r 3 K 
t en 1 e ; and that the present deep gutter-like channel of the 
Kawarau has been the subsequent slow and gradual wearing down 
of the channel by the rapid current that sweep along i t  
, The depth of the lakes is an intereating consideration in con- 
nexion with them. I had not the means of determining i t ;  but 
that their depth ma be reckoned b hundreds of feet, I have 
almost no doubt. 6 n  leaving the s h ore, at  the distance of a 
boat length or two, the bottom may be seen through the clear 
water at a depth of 20 or 30 feet ; but there is then very often 
a sudden dip, and there begins the deep blue water throu h which I the e e can no more penetrate. Up the Fiords of the e Anau 
and b a n i  ri Lakes there are many 1- where there is no 
beach at  s; the meb rise perpendic d a r b  out of the water for 
hundreds of feet, so that i t  may be said there is a precipice above 
and a precipice below the surface of the water. If the waters of 
the lakes were suddenly to dry up, the present shore-line would, I 
believe, appear in most places as a mere led on the face of a 
pnci ice On the Wakatipu Lake, one of ~ r . e e $  boatmen tried B the epth of the lake near Queenatown : by means of a weight 
attached to the end of a rope, 200 fathoms of line were let out 
before reaching what was considered to be the bottom; similarly, 
on the Wanaka Lake, 70 fathoms were let. out. These results, 
although they cannot be relied on as precise, are of value as ahowing 
how very dee the lakes must be. Soundings of the lakes, care- 
fully taken wig deep-sea sounding apparatus, would aid in the aolu- 
tion of the problem-" By what means were the lakea produced ? " 

The recent development of inland navigation has direded ab 
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tention to the fickle and uncertain winds that prevail on the 
lakes. This phenomenon is accounted for on the principle in 
pneumatics that underlies the explanation of all motions in the 
atmosphere, viz., the tendency of cold air to supply the place of 
the warmer and more rarefied. The secondary causes are the un- 
equal radiating powers of land and water, and more especially, 
in this case, in the very unequal and mountainous surface of the 
country surroundin the lakes; the cold mountain air descends 
into the gullies, an! they all open into the lakes Then, again, 
the lie in different directions, and so receive the heat of the sun 
at &rent times of the day. The consequence of these varied 
influences at  work is a condition of unstable equilibrium in the 
atmosphere, which, when intensified by a strong north-west wind 
(the prevailing wind) r a i m  a sea on the lakes that--confined 
within their narrow limits and broken on many headlands and 
islands-becomes for the time a t umul tuo~  assemblage of waters, 
against which it is in vain for human effort to contend. The 
action of the winds on the Te  Anau Lake, from its greater size 
and diversity of shape, is more interestin than on any of the P other lakes. On it there is sometimes bot a storm and a calm 
at  the same time. Sometimes it will blow down the lake, and a t  
the same time be calm up the fiords, or vice wsii. When such ia 
the case, there is a sort of heaving motion over the calm part. 
During warm settled weather the phenomenon of " land and sea- 
breeze," m grateful in warm countries, revails on the lakes. On P the T e  Anau Lake, where, on account o the large extent of downs 
on its east side, the radiation is more regular than that which arises 
from the swundinga of some of the other lakes, this alternating 
breeze during the intervals it operated was seen to be so regular, 
morning and evening, that it became almost a measure of time; 
and from the tidal effecta that the breeze had on the T e  Anau, 
it seemed to confer on it the attributes of a sea. 

Rivers.-The two principal rivers of the country surveyed are 
the Waiau and Kawarau; these, together with the Up r Oreti r and Wakaia, represent the drainage of the country. 1' e Waiau 
issues from the T e  Anau Lake, and after a very rapid sinuous 
courae of 10 miles, it enters the Manipori Lake a t  a distance of 
54 miles in a direct line from ita exit from the T e  Anau ; after 
m~ngling its waters with those of the Manipori Lake, the Waiau 
leaves it at a distance of 6 miles south from where it entered it. 
For the first 5 miles of its course, after leaving the Manipori Lake, 
the Waiau flows east by south in a slow sluggish manner; at  that 
distance it receives the Mararoa, a very considerable tributary ; it 
then euddenly bends to the south, and at the same time quickens 
its ourrent ; it then pursuea a ra id course of u wards of 40 miles, P in a general direction very near y due south, w E en it f& into the 
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sea. The IVaiau receives in its course, from the west side, the 
Borland, Monowai, Dean and Lillburn, in the order named ; and 
similarly from the east the Mararoa, Wairaki, Orawea, and many 
smaller streams ; each of the streams just named is of considerable 
size, and two of them, the Mararoa and Monowai, may be classed 
as rivers, and will yet be noticed as such further on ; still, so far 
as a i y a r a n u s  indicate, there is no very perceptible increase of 
the alau after leaving the l a k e ;  it seems to iwue from them 
full-grown; its average breadth is 150 yards, its depth ma be 
from 10 tu 20 feet, and the rate of current, &r being joined by 
the Mararoa, from 4 to 7 miles an hour. Judging of the volume of 
rivers by the extent of country drained by them, the MTaiau would 
be rated at  rather more than one-third of the Clutha. In this 
case, however, I think, from causes already mentioned, that there 

be r ter precipitation on the western watershed of the 
WTaiau t an on some of the watersheds of the Clutha, many of 
the latter being secondary ridges of mountains in the interior; if 
so, then there will have to be an allowance made in favour of the 
size of the Waiau. 

The Mararoa takes its rise by means of two branches in the 
tone Mountains, which unite together about half a mile above 

the orth Mavora Lake. After flowing due south through the Livir 
Mavora Lakes for 9 miles, the Mararoa for the next 18 miles of its 
c o w  flows in a aouth-west direction through a finely-grassed and 
well-wooded valley ; it then bends to the west a little north of the 
boundary line between the Otago and Southland provinces; for 
the next 10 miles of its course it runs nearly due west, running off 
and on the boundary line during that distance ; it then receives the 
Whitestone Creek, a very considerable tributary that takes its rise 
near Snowdon, and has a south-west course of upwards of 20 miles 
through the Te Anau Downs. The Mararoa, after receiving the 
Whitestone, suddenly bends to the south, and a h r  a further 
course of 6 miles as.w. it joins the \Vaiau about 4 miles south of 
the boundary line. Tlie total len h of the Mararoa from its most 
remote source to its confluence wi a the IVaiau is 56 miles. 

The Monowai is the outlet of the lake of the same name: the 
length of the river is 6 miles, and its direction R.N.E. ; it 'oins the 
IVaiau 12 miles below the contluence of the Mararoa. f' t was  in 
the middle of November I saw the Monowai ; it was  then nearly 
a chain wide, and was from 18 inches to 2 feet deep, and had a 
current of not less than 5 miles an hour ; the Monowai Lake must, 
therefore, receive the drain e of a very considerable extent of 
country to the west of the Zunter Mountains. This country, as 
seen in the beginning of November from the aummit of Hindley 
and from Ardeer Peak, appeared to be very high and moun- 
tainous ; all the peaks seen were covered with snow. 



The Wairaki, Borland, Dean, and Lillburn are streams of from 
10 to 20 miles in length ; they are dl dependent on snow, more 
or less, for their supply, and being so, they are very fluctuating 
in size. 

The other tributaries of the Waiau, not yet mentioned, are 
those running iiito the Te Anau and Manipori Lakes ; the prin- 
c i p l  are the Upukerora, Emlinton, Clinton, Worsley, Glaisnock, 
Doon, and Spey. The upu1erora takes its rise in tlie Uunton 
Forest, to the east of the Dunton Peaks, and after a south-west 
course of upwards of 20 miles it bends suddenly to the north, and 
aRer running in that direction for more than a mile it falls into 
the Te  Anau Lake at Patience Bay. The Eglinton takes its rise 
by two branches from the mountains that bound the head of 
Milford Sound ; they unite below the east side of Mount Eglinton, 
and after flowing for several miles through a deep wooded orge f the open country occupied 'by Mr. Hodge is entered, and a ter a 
further course of 8 miles the E linton falls into the east side of 
the Te  Anau Lake. Its gene rzf couree, from where its branches 
join to its mouth, is south-west. The Clinton, like the Eglinton, 
takes its rise from the watershed of Milford Sound; its 6enera.l 
direction is south by east ; it enters the Te  Anau Lake a t  ~ t s  east 
head. A boat can be taken u the Clinton for 1+ mile, and 1 after that it is only 16 miles to e head of Milford Sound. The 
Worsley rises near Castle Mount, and flows down a deep wooded 
p r5e ,  east by south, to the west head of the Te  Anau Lake The 
Glasnock enters at the head of the north fiord of the T e  Anau, after 
flowing in a southeast direction down a narrow, steep wooded 
gorge. The Doon has its rise near Mary Peaks, and only a few 
mi l s  from the head of Caswell Sound and George Sound; i t  
flows in an E.S.E. direction alon a narrow, flat, wooded valley of 
about oue-third of a mile in wi % th to the head of the south-west , 

arm of the middle fiord of the same lake. The Spey has its rise 
from the watershed of the West Coast, near the heads of Jail 
Pagage and Bmksea Sound : for the greater part of its course it 
flows east by north throush a very precipitous gorge ; on emerging 
from it the Mica Burn jolns it, and, after a further course of nearly 
2 miles through a narrow wooded valle the Spey falls into the 
head of the west arm of tlie Manipori La 1 e. 

The Kawarau is the issue of tlie Wakatipu Lake : it leaves the 
lake at the base of Peninsula Hill, its exit is obstructed by masea 
of rock that divide its volume into several parts that take the form 
of falls when the lake is hi h. For the first mile or two of its 
course the current of the fawarau is suficiently 81or to admit 
of cattle swimming easil acroas it, afterwards lt becomes more 
rapid ; at the distance o r' nearly 3 miles from the lake it is joined 
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by the Shotover, and at a further distance of 6 miles by the 
Arrow. Its general direction up to this is east by north ; it then 
bends towards the south, and a t  the same place enters an abrupt 
rocky gorge, through which it has a very tortuous course of 18 
miles before entering the (Jutha Valley. After a further course 
of 5 miles through it, the Kawarau joins the Clutha just before 
the latter enters the gor e of the Dunstan Mountains. The 

neral direction of the If awarau is from west to east; its con- 
fjeence with the Clutha is nearly due east of where it l e a v ~  the 
Wakatipu Lake; the distance in a straight line is 23 miles, 
following the course of the river it will be 32 miles The Kawarau 
drains about the same extent of country as the Upper Clutha 
River, and, as in this case the nature of the watershed is similar, 
they may be considered as of nearly ual volume at  their juno *k tion. So p t  a body of water as the awarau possesses would, 
in favourable circumstances, have been of service in the inland 
navigation of the coun but there are various obstacles in con- 
nection with this river "K. w ~ c h  render this impracti'cable : these are 
the rapid current, the narrow and tortuous channel, and the reefs 
of rocks which cross the channel at several places, besides a t  its 
exit from the lake. 

The rivers that contribute principally to the Kawarau are the 
Dart, Rees, Greenstone, Von, Lochy, Shotover, and h o w ;  of 
these the first five flow into the Wakatipu Lake. 

The Dart is considerably the lar cst of the tributaries just 
mentioned ; it issues in one stream !-om a deep wopded gorge 
west of Earnslaw, and at a distance, in a straight line, of 16 miles 
nearly due north of the head of the \Yakatipu Lake, into which it 
flows; the bearing of the gorge and the slze of the river there 
both indicate that it haa ita sources on or about t l~e  boundary-line 
between O t a r  and Canterbury. The glaciers of the Forbes and 
the lIumbol t Mountains are situated on the opposite sides of the 
Upper Dart That its supply depends almost entirely on melted 
snow and ice is evident from the great fluctuations that charac- 
terise i b  volume. Immediately below the gorge the channel 
widens out to a shingle-bed of from half a mile to a mile wide ; 
this breadth is maintained on to the lake, a distance of 20 miles 
by the river. During the survey, the river ran over this shingle- 
bed in several streams; but flood de'bris showed that it is some- 
times all covered. 

Tlle Rees euters the head of the Wakatipu Lake only a few 
yards east of the Dart. Like the latter, it also issues from a 

T r e ,  a t  a distance, in a straight line, of 16 miles N.N.E. 
from the ead of the lake. I t  has its upper sources in the ice and 
snow fields of the Forbes and Richardson Mountains The flat 



part of its valley preaents similar a pearances to the Dart, thou h 

Rees. 
L on a lesa scale, for that river is a ut three times the size of t%e 

The Greenstone takes its rise by two branches, viz the M'Kellar . 
and the Ca lea The MLKellar branch, according to Mr. David 1 MLKellar, w o explored its head sources about three yeare ago, 
" takes its rise near the head of Milford Sound, and after flowing 
through two small lakes and a considerable extent of buah, enters 
an open, narrow valley." I t  flow8 down this valley in a nearly 
straight line for 10 miles in a 8.8.~. direction ; it then benda at 
right angles, and after forcing its way through a ver narrow 

rge for ti miles in an E.N.E. course, it is joined by t i! e ~ a p l e s  
canch from the N.N.W. The united Greenstone then flow in an 
eaaterl direction for nearly 2 milea before entering the west side 
of the K a ~ a t i ~ u  Lake. 

The Von is formed by the union of two branches, each about 9 
miles in lenrh. The south branch issues from the Eyre Moun- 
tains, and t e north branch from the Thomson Mountains; they 
unite in a dee dell on the south side of Mount Turnbull, and 
after a course o ! fl miles in a northeast direction, through a finely e valley, the Von falls into the west side of tlie Wakatipu 

The Lochy, means of several bmches, drains the barren 
re 'on enclosed y the Eyre Mountains. Its length is about 15 T '7, 
mi es, and general direction east by north ; it falls into the Waka- 
tipu Lake at Halfway Bay. 

The Shotover ranks next to the Dart of the rivers that are 
tributary to the Kawarau. I t  takes its rice in the ice and snow 
fields of the Richardson and Harris Mountains, and, as these are 

sources, it attains to near its full size early in its 
course. its princi?? his is for the first 15 miles south by east, then 8 miles 
south-west to the junction of Stony Chek, then 9 miles south in a 
general direction to Arthur's Point ; it there leavea the mountain4 
and at the same time bends to the east for 3 miles, and then again 
south by east for other 3 miles, before joiniug with the Bawarau. 
On its west side it receivea the ftimous creeks--Skipper's, Stony, 
Moonlight, and Moke (united)-in the order named. The Shot- 
over, during the greater pnrt of its course, is so hemmed in by 
oppoaing mountains that its banks are impamable in many places 
for either man or horse The confined nature of its banks and the 
snow-clad watersheds sdliciently explain the sudden and over- 
whelming floods that cbamcterise i t  The incessant action of the 
river along one course for ages has cut out its bed into an abrupt 

utter-like channel. This, mechanically spealun may account k r  the rich auriferous deposits found in the bed o 7' the Shotover ; 
for, as the river kept deepening, the banks would slip into it se 



into a T eat sluice-box, where, coming under the action of so 
powerfu a current, the gold would be washed out and deposited, 
while the lighter matter would be carried away. 

The Arrow takes its rise from the snow on Itfount Hyde, and 
after a crooked course through a successio~l of deep gorges, during 
which it receives several tributaries, all known to be highly auri- 
ferous, it emerges into the open country at Arrowtown ; and after 
a further course of 6 miles along tile base of the Chown Ridge, it 
joins the Kawarau. The distance, it1 a straight line, from the mast 
remote source of the Arrow to its mouth is 15 miles ; the course 
by the river will be a few miles more, and its general direction 
is south by east. 

The Oreti rises in the Thomson - Mountains ; for the first 23 
miles of its course it runs parallel to the Mavora Lakes and the 
Mararoa Kiver, a t  a distance from them of 2 to 4 miles ; for the 
next 5 miles of its course it runs nearly due south, when, being 
'oiued by the Windley from the Eyre Mountains, it enters South- 
land after a course of 27 miles in Otago, the latter 17 miles 
bein through a w e l l - 9 4  valley. 

~ f e  Wakaia takes i t s  rise by several tributaries from the Rocky 
Mount and the Obelisk. I t  enters the Wakaia Forest, and after 
flowing throuqh it for 8 miles it enters a fertile well-grassed valley, 
through which it meanders for 18 miles in a south-west direction. 
During this part- of its course the Wakaia receives on its south 
side the Argyle Burn from the Umbrella Mountains ; and on its 
north side the Gow, Steven, Steeple, Dome, and Garvie Burns 
from the Garvie Mountains. After receiving the Garvie Burn, the 
course of the Wakaia is nearly due south for 7 miles to its junc 
tion with the Mataura. The total length of the \Yakaia will be 
upwards of 40 miles. At its confluence with the Mataura i t  is 
nearly of equal volume with that river. 

Pature.-There are 1635.8 square miles of putoral country, 
of which 778.5 square miles belong to the country drained by the 
Waiau and Upper Oreti, 552.3 to the Kawarau, and 305 to the 
Wakaia. The grass-land occurs in detached portions, and under 
a variety of circumstances that render a detailed description 
neeeasary. Beginniof with the Waiau District, the country on 
the west side of the Vaiau Biver will have to be noticed firstly. 
Tile extent ia 86 square miles, and consists principally of terrace- 
flats along the banks of the Waiau, which yield natural grasses 
abundantly, the nutritive qualities of ahich were very evident fmm 
the prime condition of the stock depasturing on them. On the 
south hanks of the Monowai, and up the valley of the Lill, this 
district is diversified by the undulations of low ridges: these are 
much overrun with scrub that will yield generally to the clearing 
effects of burning OK There are, however, at  the head of the 



killburn several square miles covered with dense prickly scrub 
and bog-pine shrub, that would be almost impervious to fire, 
owing to the want of grass below .to carry the flame along and 
through it. The Waiau River is a great hindrance to the traffic 
to and from this district. There is considerable risk in swimming 
cattle over, and as for sheep, the have all to be boated across. 
This disadvantage is compensated, % think, by the quiet so desirable 
in sheep-farming, and isolation from the contaggon of e idemic 
disease. During the survey, while the stockownen on t f e east 
side of the Waiau were in the greatest dread of their flocks be- 
coming contaminated by contact with a diseased flock in that 
district, those on the other side of the river had no apprehension 
from the same cause. Another advantage worth notice is, that the 
river and bush outline so fence in these runs, the one from the 
other, that the duties of shepherdinm the flocks are very consider- 
ably less than in open country. TIC small parklike patches on 
the west side of the Waiau, near its exit from the lakes, although 

"r ntly of little consequence &om their smallness, are much 
v ued by the stockowners for the dock accommodation they 
furnish to the male portion of their r ocks at  certain seasons of the 

The clear at the base of Paddock Hill is peculiarly valuable 
foy*is urpose on account of its being bounded on the north side 
by the s f uggish part of the Waiau, so that there is no difficulty 
in crossing and re-crossing that river at  this place. 

'l'he remaining part of the Waiau District comprises 692.5 
aquare miles of astoral coun of which 429.5 belong to Otago, 
and 263 to Sout 1 land. The %uthIand $*ion lies between the 
Takitimo Mountains on the east, and t e FVaiau River on the 
west, and is ~outh of the boundary line between the provinces. 
The Otago portion is wholly to the north of the same line, and 
embra& the T e  Anau Downs, the U per Oreti and Mararou R Valleys. The surface is diversified by t e descending spurs of the 
Takitimo Mountains, by several extensive flats along the courses 
of the rivers, and of low undulati ridges over the T e  Anau 
Downs. I t  is all very well grassed 3 l u e  tussock is the prevailing 
sort of , and oatgrass, anise, and other herbage is ti.equently 
met w i E r c e  ting the higher parta of the Takitimo Mountains, 
a very considera 1 le part of this country is under the elevation of 
1000 feet above the sea-level. The Te  Anau Downs may be 
stated ae having a mean elevation of 1100 feet, and the Mararoa 
Valley r i ~  to 2000 feet at Hamilton's Station. Around the north 
side of the T e  Anau Downs and Mararoa Valley the forest coven 
the spurn of the mountains, so that the pastoral country is almost 
all under the hi heat of the elevations just named ; it therefore 
may all be consi ered free from mow during the whole coursd 
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of ,the year, 8o far ae the eafety of stock is concerned. I t  only 
remains to be mentioned, that under this portion of country 
there i a h  illcluded the Mararoa Valley, above the Matora 
Lakes, This part of the valley, from the head of the Mavora Lakes 
to the Pondburn, is, for an average breadth of 2 miles, covered 
with as fine pasture as any part of the valley lower down; but 
from its high elevation, being nowhere less than 2100 feet above 
the sea-level, and risin from that till it merges into barrenness, 
near the source of the %I qaroa, it is almost certain to be undw 
?now for some time during winter. 

The pastoral country drained by the Kawarau may next 
be noticed. Its extent is 552.3 square miles, lying; principally 

- around the Wakati u Lake, and the valleys leading into it. 
Beginning at  the h d  of the lake, and coming down the west side, 
there is no pastoral country till the mouth of the Greenstone ie 
reached ; there, on a terrace-flat, are found a few hundred auea of 
fine pasture. Continuing down the lake from the Greenstone 9 
miles of a very rug d stee incline, covered with fern, is assed P 1 over before the val ey of t e Von is reached. This ragey is 
several miles wide ; it encircles Mount Nicholas and Pasture Hill, 
and runs back for 15 miles in a south-west direction, when i t  
blends with the Oreti and Mararoa Valleys ; the whole formino one 
continuous w e l l - p d ,  well-sheltered valley, between the $aka- 
tipu Lake and the Te  Anau D o w ,  of a height nowhere greater 
khan 2600 feet above sea-level, and falling h m  that elevation on 
both sides to the level of the lakes. After passing the mouth of 
the Von Valley, the mountains again rise abruptly from the lake 
and leave little room, between its mar 'n end the line of barrennesg 
for vegetation. The valle s of ~ o f i n b  Bay and Halfway Bay i unite together by a low sa dle behind Bayonet Peaks, and make 
up between them several thousand acres of very fair country. 
South of Halfway Bay the west side of the lake rises precipitously, 
and, with the exception of some strag lin scrub amon t the 
rocks, is entirely barren. Returning to % e f ead of the la &" e, and 
coming down ~ t s  east side, there will be (including the valleys 
of the Dart and Rees 9I quare miles of pastoral country one 
over before reaching d ortune Cove ; it mnsista of the spurs k m  
the Richardson mountains, and of considerable flats at the head of 
the lake, and around Mount Alfred. This is all well-grassed, and 
is ca ble f bearing a large amount of stock throughout the year ; % f for, om t e fact of there being a large roportion of low country, 
not much over 1000 feet in elevation, t g ere will always be abund- 
ance of feed durin winter in the valle s when the higher parts 
are under snow. & is a considerable $ rawback to this county 
that, except by boating, there is no ready means of access to it, 



them being no beach along the lake at  several places. The only 
way of driving stock off or on is by crosaing the mountains near 
Moke Lake, at  an elevation of 6000 feet ; the track ean only 
be taken by sheep, and that of course only when the snow has 
difvP=d 

After passing the precipitous coast-lie west of Fortune Cove 
there begns a stretch of low cauntry extending along the margin 
of the lake for several miles. I t  consists of terrace-flats and of 
hills sufficient1 low to be grassed over their summita I t  reach  
back to the d oke Lake, and then along the Moke Valley behind 
Ben Lomond to a junction with the Shotover Valle . Its extent, 
together with the Shotover and Armw Valleys, and &e low owntry 
extending east from Queenstown to the Crown Rid P, is !49 square mllea The valleys of the Shotover and A m w  ave httla 
or no flak The mountain urs running down to them dewand 
from elevations of &om 5 d t o  8000 feet in so very steep and 
rugged a manner that, considering the broken nature of the 

"""7 and the barrenness of its higher park, not more than one- 
half o the extent has been classed in Table A as pastoral country. 
The low countr extending east from Queenstown to the Crown 
Ridge is much t i; e best, not only of the quantity now immediately 
under consideration, but alno of the whole Lake District I t  is 
an undulating extent of 20,000 m e s ,  containing several large flab 
and one or two considerable hills. l 'be whole is covered with a 
thick growth of grasc, and is certainly entitled to rank with the very 

toral country in the rovince. This county would, from 
a safe retreat to J e flocks in the winter-season, have 

essential service in developin the pastoral resources of 
tbe higher parts of the Sbotover an! Arrow Valleys; but, as 
things now are, it has become a commonage for the large number 
of horses employed in packmg, &c, on the Gold-fie& 

Of the country lyi around the Wakatipu Lake, that only 
remains to be mention 3 which extends down the east side of the 
lake from Queenstown to Kingstown, and from thence down a 
valley of 6 miles in length to the Mataura River ; the extent is 
134 square milea The low part of this country consists of the 
valley just mentioned and several thousand acres around Peninsula 
Hill. The high part consists of the slopes of the Hector Moun- 
tains and the ridges of the E re Mountains, drained by the Robert 
and Allen Creeks. The hig i: and low parts of this dlvision of the 
country bear a fair proportion to one another, and are so situated 
that the one develo the other. 

The Wakak 6 1 e y  contains 305 square milea of pastoral . The surface consists of a terrace-plain of alluvial flats, 
and """9 o low, long ridges that flank the idea of the Garvie and 

w 2 
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Umbrella Mountaina The lower part of this valley, from its dry- 
ness and the large extent of fine hill- ture, is es cially well P" r adapted for sheep. Towards the head o the valley, w ere the flat 
part narrows into a mile wide, there ia a tendency to wetness in 
the soil along the banks of the river; this circumstance, t o e e r  
with the fact of there being patches of manuka-scrub on the ndgea, 
render this part of the Wakaia best fitted for cattle-runs. 

Agricultural county.-The low elevation of the Waiau Valley 
esta its fitness for oricultural settlement. This, 

ion of the "4y aiau Plain is not the case. 
of the Waiau are generally too shingly, 

and the country between the Takitirno Mountains and the MTaiau 
too uneven for cultivation. Still there are several earthy spots of 
a few hundred acres each, scattered pretty equally u and down 
in the valley, suitable for that purpose.. Around & ount York 
there will be about 20,000 acres of alluvial soil, to the cultiva- 
tion of which there are no natural hindrances. I t  lies principally 
towards the Manipori Lake, and u the banks of the Mararoa 
and Whitestone, and will be from 6 feet to 1000 feet above the 
sea-level. 

08 

The agricultural country lying around the Wakatipu Lake 
consists of about 10,000 acres at the head of the lake, a few 
hundred acres at the mouth of the Von, and 10,000 acres lying 
east of Frankton ; the latter quantity consists of a terrace-flat 
between Frankton and the Shotover, and of several alluvial flats 
between the Shotover and Arrow. The elevation above sea-level 
will be from 800 to 1100 feet. This elevation in some situations 
would have a bleak effect, but any tendency that way, as regards 
this country, is counteracted by the high mountains that encircle 
it ; for, not only do they afford shelter, but the radiation of heat 
from them has at times, I believe, a very sensible effect on the 
increase of temperature. Be that as it may, I have no doubt, 
taking the climate and fertility of the soil as they are, that either 
cereals or vegetables would, if properly attended to, grow well 
and arrive at full maturity. 
'fi Wakaia.-The whole of the flat of this valley, includingan 

area of 70 square miles, may be classed as agricultural land ; the 
terrace-plain, comprising one-half of it, would F ~ ~ P .  " 
dry some seasons for cropping ; to the other half, yin 
along the banks of the river, no s~ich objection cou p d prlnclPally be ur,d, 
some of it would require to be drained, for which there is plenty 
of fall. 

Forests.-A reference to Table A will show that there are 959.2 
square miles of forest. This belongs principally to the valleys of 
the Waiau and it3 tributaries, and consists of what is usually known 
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.(according to the kind) aa red, black, and white birch,* red and 
black pine, and totara The birch is much the most common tree 
of the forest; it was found to have a vertical range of a t  least 3400 
feet, for it was men-a few feet above the sea-level, and then again 
it was found to be wing over a dip in the Hindley Ridge, at  an 
elevation of .%00 eet above the sea-level. A t  the latter eleva- 
tion the stems of the trees were of a zigzag unsymmetrical form, and 
the general appearance of the trees was equat and stunted. The 
other sorts, viz., black and red pine and totara were seen to be 
principally in the Dean Forest, a t  a low elevation, and within a 

vertid '==Y of a few hundred feet A rinkling of them was 
seen in the oresta along the shores of the ? e Anau and Manipori 
Lakea I n  the same locality, the tutu-tree, fuchsia, and numerous 
other shrub flourish ; and, by the variety of their foliage and bril- 
lianc of blossom, contribute very considerably to the c h m  of 
the b scenery. Up the valley of the Dart, totara was met 
with ; on Pigeon Island, Wakatipu Lake, totara, pine, and goa ; 
and in the Island Bush, T e  Anau Downs, totara .and ine, at  e l e  
vations ranging between 1000 and 1400 feet o n  boldie Hill, 
totara and red pine were aeen to flourish at an estimated elevation 
of 1700 feet ; generally, however, for all elevations over 1000 feet, 
the birch is the tree of the forest. So far as this survey is con- 
cerned, I believe it will be an under-estimate to state that the birch 
occurs five times for one of all the other mrts put toether. Seeing 
that so large a portion of the province is covered, with this tree, ~t 
is interesting to know that so far as applied to economic purpoees, 
it is found to answer well; the stock-owners use the black birch 
extensively for fencing, stock ards, dkc. As for the red birch it 
has been found to answer we i; for buildmg and for furniture and 
implement purposes. A wool-press was seen at Gillow's Station in 
succeseful operation, that was entirely made of red birch ; there 
were no straps or bands of iron to withstand the strain, every detail 
being of this timber. The size of the trees varies very much accord- 
ing to the eituation and elevation. In the valley of the Waiau, 
near the sea, totaras were seen up to 27 feet in 
$nd birchea close on 20 feet in prth ; on the hig Ph, er elevations and pines a 
very usual size of the birch waa h m  1 to 2 feet in diameter. 

Barren Mountains.-There are 1960 square miles under this 
division. All the country to the weat of the T e  Anau and Mani- 

Hooker in his 'New Zealand Flora,' clacpes M Beecher what are here termed 
Bircher 

To the Red he given the -me ' Fa- Menxiectii.' 
Black ,, ,, ' F a p  Fusea' 
White ' Fagun Solandri.' 

. I have ared th: teqn ~i';oh, the tree being known in the Colony M a& 



ri Lakes (with the exception of what is forest) coma under it. 
y h e  higher parts of this country are mm of igneous racks ; p"" from the numerous fractun?a that general y mur in them it may 
be expected that mineral and metallic veins will there exist On 
Mount Pisgah several vein8 of quartz, with flakes of mica imbedded, 
were seen to traverse it ; and in the valley of the Doon, below 
Mount Pi&, there are many large -ts of quarta and 

nite. A very cursory examination was made of the bed of the 
E n  and several other of the streams west of the Lkea ; mica was 
discovered in abundance, but no auriferous deposits. Cla -slate 
andxnetamorphic mcks meur between the T e  Anau and ~ d a t i p u  
lakes, and minute particles of quartz are found on the Thornson 
Mountains. Up to the date of survey, this county had not been 
pmspectd ; supposing that Id exists there, it is not likely to be 
come at  ao readily as was tE case .on the Shotover and Arrow, 
for the valleys are more open and wide than those of these rivers, 
and the alluvial depceits are much covered over with the degrada- 
tion of the mountain sides. The higher parts of the HumMdt 
and Forbes Mountains eeem, from their rounded massive forms, to 
be compoeecl of granite. Mica-whist flank0 the sides of the moun- 
tains surrounding the Shotover and Arrow ; it is inclined at almost 
every angle, and is exceedingly friable in some instances ; where it 
forme the escarpment of a ridge it resenta a very contorted appear- 
ance. Standing on the Hanis $ ountaina, and looki over to 
the Upper Shotover and around Nurum, a wild, ha 3 ed, pre- 
cipitoue scene presents itself, to which i t  would be diilicult to f i  a 
psrallel. 

Miam of Communication.-In the open muntxy of the Waiau 
districts, a packhorse ma be taken up or down or across an 
of it, and d r a p  can also L taken over the greater I? E,  
are two dray-tracks by which it communicates wit other districts; 
one is by the Onrwia and round the north side of Twinlaw, and is 
entirely in Southland ; the other is by the valley of the Oreti. I t  
enters Southland near the junction of the Windley and Oreti. 

The means of communication in the Wakatipu district is mostly 
by water ; the nature of the country necessitates this. A11 *e 
valleys open into the lake, and then the &ores of the lake are im- 
pawable In many places, so that the only way of getting from place 
to place i~ by boating. I n  the Shotover and Arrow districts the 
rivers flow through gorges too abrupt to allow of their c o u m  being 
followed ; the only way, therefore, of communicatin with the 

'upper parts of the district is by crossing over the ri f ges. The 
tracts over these are from 4000 to 6000 fed above the sea-level, 
and the ridgee being much broken, a long detour is o h n  necessary 
eo aa to keep on the leadmg ridge, or to get up or down a pamable 
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spur ; in tbi wa several pints on the Shotover and h w  are I ieached by pack oreea Stom are congregated at these pointa, 
from whence su plies are distributed to the population along the 
river. The waLtipu district has three mutea of mmmonication 
with country beyond its own boundaries ; the principal is from 
Kingstown, at the muth end of the lake, and this is the only part 
of the lake which drays can approach; the other two are bridle- 
tracks-one, fnrm the west side of the lake, takes up the valley of 
the Von and contiuuea on to the Te Anau Downs-the other leads 
over the ran to the Cardroaa and Up r Clutba Valleys. The r 8" poeition of ingstown being at the en of the lake nearest the 
producing diatricts of the Colony, and the ports of the east qmst, 
gives to it the command of the im rt trade of the lahe. The IP magnitude of this trade baa made t e consideration of the means 
of communication with the Wakatipu districts a matter of primary 
importance. The impracticable nature of the Kawarau Valle an 
it now ia, the nearness of the ports of Southland, and the lie o 1 the 
w n t r y  between them and the Wakati n lainly point to them ae 
the poeeeseors of the greateat natural l' aci I! ities for communication 
between the east coast and Kingstown. A dray-road by the Kawa- 
mu would, under p m m t  circuatstances, be more than a r M  to 

by =rn ; bat before a road could be formed and 
made, it is not kely that Southland will have so much im loved 
the mean. of rrrmmunjcation towads Kingstown, that ooL will 
then be delivered as ohesply there as they ever can & at the 
Kawarau Junction ; in thim case, then, the pro mute would P only be a rival to the om now in use. The di cultiea to be over- 
come in the formation of a road along the Kawamu Valley are of 
no mean order ; the river runs thro* a most p&pitoUi gorge 
for 18 miles ; opposite the confluence of the Nevie a mile or two 
would be saved on the length of road-line, but general1 it would B have to keep close on the river. An amount of si e-cut%, 
bri- &%c, will hnve to be done before a subetantd mad u 
made, a$ plainly, will make the emt mile something great P". The howh resources of the Wa atapu districts are forest, 
pastoral and agricultural lands, and auriferous deposits. The first 
three resources are so limited in quantity as to create little or no 
traffic to and from the district ; it would, therefore, devolve almost 
eatirely on the mineral reaourcea of the district to support the road. 
Gold had been found up to the date of the mmey over 600 square 
milee of countq ; the extent of m a t r y  found to be payable, and 
from which the eacort returna have come, extends over 360 uare 9 mila  The boundary line of this country describes a par elo- 

am ; the north boun is a line drawn from the head of the 
6akatiPu Lake, eaat, to 3 e sourn of the h a  an Mount Hyde ; 



the eastern boundary is a line from the source of the k w  to its 
'unction with the Kawarau; then for the remainin boundary B Lea, follow up the Kawarau to the lake, and then up e east side 
of the lake to its head; eve creek within this extent, with only 
one or two exce tions, has &,n proved to be highly auriferous. 
The nearness of tfl e Wakatipu gold-fieldsto the west coast suggests 
the mention of a route to it. The distance between the head d 
the Wakatipu Lake and the head of Milford Sound is only 27 
miles ; the mountain-ridges lie dmpnally across the direct line 
between these two points ; the height and abruptnew of the rid 
preclude the possibjlity of taking a direct course over them. 
only way of traversing this, and, indeed, all the country bordering 
on the west coast, is to follow up the rivers to one or other of their 
sources, where general1 there ia a lower and more accessible part 
in the ridge over whic I a pass may be sought The rivers are a 
greater-hindrance in crossing this country than the mountains. In 
following them up, their channels are, aa a rule, the only place 
available as a track ; this of course necessitates the hquent  ford- 
ing of the river. Supposing, in the case of the west coast, there 
were really a good pass through the mountaim, I believe that the 
rivers alone would so often interrupt tnrfltic by their floods, that, 

ractically considered, a route to the west coast is a thing not to b expected At the very best, a bridle-track is d l  that ma be 
hoped for. From these statements it follows as a mrt of corn& 
that the traffic of the country must follow the run of the rivers, and 
that therefore the eastern coast of the province is where the ports 
will ever be situated that command the interior districts. 

I will conclude this Report by stating my belief that the extent 
of the pastoral and agricultural rtion of the province has now 
been determined. The distance B" etween the most westerly points 
of this survey and the coast-line is only a few miles; the great 
altitude of these points-the altitudes by Captain Stokes near the 
coast-line-the he of the c o u n q  and its appearance as actually 
seen, leave little doubt in my mlnd as to the utter barrenness of 
the region extending between the forests of the Wanaka, Wakatipu, 
Te Anau, and Manipori Lakes on the one aide and the forests of 
the west coast on the other. To the south of this there is a con- 
siderable breadth of coun to the west of the Princess Mountains S as yet unexplored. What saw cf this country over the Howloko 
Lake consisted of undulating ridges covered with forest Ita ex- 
ploration would have to be conducted from Preservation Inlet, or 
wme of the other nei hbouring inlets of the west coast. 7 Appended are Tab es of areas, altitudes, and the register of the 
thermometer during the survey. 
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h g h  P e a k  . . . . . . . .  6009 

I)o . . . . . . . . .  5907 .... .. Skelmorlle Peak .. 59.39 . . . . . . . .  Countem Peak 5948 
Hlmmock Peak . . . . . . . .  5 9 ~  . . . . . . . . . .  Walter Peak 5956 . . . . . . . . . .  Helen Peak# 5923 

DO . . . . . . . . . . .  bbsl 
Mount Owen . . . . . . . . . .  5806 . . . . . . . .  Round P& 5794 

Do . . . . . . . . . . .  6780 . . . . . . . . . .  Ben Lomond 174) . . . . . . . . . .  Mount soh0 5743 . . . . . . . .  Advahce Peak 5740 ........ Winton Peak 5759 
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Do. " . . . .  

Fine dear d&y. . . . .  
Doll abd clbndy. .. 
Dull mornibg, h i d  the afternoon. 

I)o. do. 
F i e  dear &y. : 

'DO. . . ,. 

cloudy'. 
. . .  clear." 

Wet fbrenabn, clear afternoon. 
Fine c la r  dby. 
Doll nl6rnigg, $I? Prmternoon. 
V%wet dar. , 

Dnllfdremobn,wet&mooa 
. .  'Do. "do. 

Vetywetdky." 
Shove7 morning, Wrherwarda 
Calm &d cloudy. ' 

Fine clear day. . .  
Cl& fdrenoon,:lpet afternoon. 
Do. do. . . .  

. . 
Shore*. " . .  
Suhshide and sh6wer. 
Wet mornihg, clear rtterrard6. 
Fine day, wet evening. 
Fide clhr  day. 
Dull ai~d cloudy; 
Dull, with 'showem. 
Fine clear day. ' 
WBt forenooh, dry afternoon. 
Dull and cloudy. Do: ' ' " 

Fine cl- e y .  
Shorety. . . .  Do. ' 
Ffile clear dby. ' 

Dull ahd showeq. 
Fine. . .  'Do. ' ' ' 

V~J M by.  '. 
H andsnow. 'Do.' " . " 
Do. 
Do. 

F + e c l ~ @ y .  
.Do, 
Do. 

Ihta. . 
1862. 
s"p ' 

9 
10 .. 
11 
12 ' 

13 ' 

14 ' 

15 ' 

16 . 
17 
I8 
19 ' 

20 
21 
82 
23 
24 ' 

25 ' 

26 
27 
28 
a9 ' 

30 

: m '  

S ' 

5 ' 

6 
7 ' .  
9 ' 

10 ' 

1 ' 

12 ' 

19 
14 
15 
16 
17 
18 
rg 
20 
21 
22 
23 
24 . 
25 ' 
26 ' 
87 

Plm% 
. . . . .  

a . . .  
Do. ..' ..' .... Do. 

WairsLI . . . . . . . .  
Waiau " . . . .  
  ow ell's L t i o i '  .. 
'Do. .. 
"Do.' ' .. 
'Do. .. 
'Do. " .. 

1 u . . .  .... 'Do .  
' Do. ..... .... Do. .... Do. ' 

"Do. . . .... 
Do: .... 
DoL ..' .. .. . .  'Do. . . . .  Do. 

' Do. ' .... ' 

' h. ' .... ' 

Dd.' ' .... " 

'Do. .... 
'QbldieHii .  .... 

L i U g y  .... .... 
'Do. .... 

4"Do.  ' .... .... Do; .... 'Do. " .. 

.... .'Do.. 
8 ' " D a  * .... 

Waim ...... .... Do. 
'Do; .... .... Do. 
Do. .... .... Do. 
Do. .... 

M e e  Berth.. .. 
Wban ...... 

Do. .. .. 
Limestone . 

Do. .. 
Do. .. 
Do. .. 
DO. .: 
Do, .. 

L U l ~ t b  " ..' .. 
Limestone Gorge .. 

Do. .. 

The1momct8t: 

7 AX. 

43 
51 

54 
50 
49 
39 
31 
42 

41 
43 
98 
50 
58 
45 
44 
40 
41 
46 
44 
M) 

51 
42 

43 
45 
46 
M) 
52 
51 
56 
39 
51 
41 
54 
56 
49 
44 
50 
51 
48 
60 
54 
42 
99 
39 
48 
a 
54 
62 
61 

2 P.X. 

61 
59 .. 
81 
65 
53 
54 
60 
56 .. 
65 
69 
61 
80 
75 
61 
55 
51 
54 
61 
61 
71 
96 
56 
55 

63 
56 
56 
67 
64 
66 
67 
60 
62 
64 
65 
72 
58 
62 
58 
68 
62 
67 

;; 
56 
57 
60 
67 
65 
68 .. 
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TABLE C.-cmtinued. 

Ihta 
-. 

1862. 
Nor. 

27 
28 
29 
80 
31 

Nw. 
1 
9 
3 
4 .. 
5 
6 .. 
7 
8 
9 

10 
11 .. 
18 
13 
14 
15 
16 
17 
18 

19 .. 
20 .. 
21 
22 
23 
24 
95 .. 
26 .. 
27 
38 
29 
80 

Dec. 
1 
9 

8 
4 
II 
6 
7 

Pbx& 

Lill Bnrn . . . . . .  
Howell's Station .. 
Wairaki.. .... 

Do. . . . . . .  
Do. . . . . . .  

Waiau . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  

Talritimo.. . . . . . .  
Do. . . . . . . .  
Do. . . . . . .  

Waiau . . 
Bkck ~oantd;; .. 

Do. .. 
Do. .. 

W& . . . . . .  
Do . . . . . . .  

Hindlel.. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
~ o .  . . . . . .  

Waian ....... 
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  

Takitimo 
Excelsior  reek .. 
Takitimo . . . . . .  . . . .  Mararm.. 

Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. .. .. 

M o a n t G  .. 
Mmroa .. .. 
Mount .... Mararm.. . . . . . .  Do. . . . .  Whitestone 

Do. . . . . . .  
Do. ....... . . . . . .  Do. 

.... Do. 
~ a n i ~ o r i ' k e  .. 

Do. . . . . . .  
Do. . . . . . .  
Do.... . . . .  

Itamlb. 

Fine clear b y .  
Dnll and cloudy. 
b. 

Dull, bat& ' .  
Do. . . .  

. . . .  

Fine clear day. . 
Drizzling rain. . .  
F o g g y 4  dull. 

. . .  
Dull, with N,W. a. 
Wind from N.W. 

., .. 
Sqnalle hm-N.W. 
Squally ahowern h m  N.W. 
Clear, with wind ltom aw. 
Dull, with showers. 
Fine clear day. - 

Do. . - . 
Fo in the forenoon, clear afternoon. SO. . .  do. 
DUII and cloudy.. . 
Pine dear day. . .  

Do. 
Do. 

Wind from N.W. in the forenoon, 
ahowerg aaernoon.. 

Dull and do&. 

Do. 
Cloadyfomoon,wetafterwuda. 
Dull, wind from N.W. 
Do. 
DO.. 

Sq~allyIbonem. 

Bri ht mkshine day. k .  
Do: . .  

Drissling showerr. 
Wet forenoon, d d  afternoon. 

rain and fog. 
F$L"$Ie forenoon,auhine a& 

noon. 
Slmahine md shmer. 
Sunshineat intervals 
Wind from N.w., witnrr. , 
Clear, wind from U.W. 

. . .  Do.. , 

7 A.m. 

54 
54 
51 
51 

58 
56 
55 
53 

69 
54 . . . .  
54 
60 
58 
55 
6s 

51 
63 
5a 
59 
65 
64 
62 

64 . . . .  
59 

61 
58 
60 
61 
60 

62 . . . .  
57 
60 
65 
69 

64 
63 

63 
66 
59 
44 
60 

Thennomet4.r. 

2 P.m. 

75 
74 
68 
70 
79 

81 
71 
72 .. 
81 
51 .. 
57 
56 
57 
70 
7.9 .. 
59 
59 
52 
sa 
70 
75 
71 
66 

.. 
61 .. 
60 
64 
67 
71 
71 .. 
.66 .. 
76 
84 
75 
69 
66 

:: 
79 
75 
58 
60 
61 

4 



' lkte. - 
1862. 
Dec. 

8 
9 

10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
80 .. 
21 
22 
28 
24 
25 
26 
27 
98 
29 
90 
81 

1863. 
JUL 

1 
2 
8 
4 
5 .. 
6 
7 
8 
9 

10 
11 .. 
19 .. 
13 
14 
15 
16 
17 
18 
19 .. 
20 
2 1 
22 
28 

w 

Mauipori hk .. 
Do. . . . . . .  
Do . . . . . . .  
Do. . . . . . .  
Do. . . . . . .  . . . . . .  Do. 
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  . . . . . .  Do. . . . . . .  Do. 
Do. . . . . . .  
Do. . . . . . .  

Te Ansn . . . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
h . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  . . . . . .  
DO. . a * . . .  

Do. ...... 

Do. ...... 
Da . . . . . .  
Do. . . . . . .  
Do. .. .. 

Mount ~isgnh'' .. 
T e h u . .  
Te ~ I I  &' .. 

Do. .. 
Do. .. 
Do. .. 
Do. .. 
Do. .. 

Mount &iinton 
Do. .. 

Te Anan . . . . . . . .  
Do. . . . . . .  
Do. . . . . . .  . . . . . .  Do. 

Mauipori.. .... 
U p e b m  .... 
h .... . . . .  Do. 

Whiteatam . . . . . .  
Da . . . .  
Do. .... -.. .... 
Do. . . . . . .  

Brovs 

Clear, wind h m  r.w. 
h o l e a r b y .  
Da 

Fogintbe @qg,fina afterwar&. 
Yet  morning, dry afterwards. 
Ver wet day. 
~ d f a n d  showery. 
Dull and cloudy. 
Do. 

Fiaeandclew. 
Do. 
Do. 

Fog in a e  f ~ p s o n .  
Clem afternoon. 
V h e .  
h?.ndc1011dy. 
Wet and stormy. 
Strong nind Ptom the N.W. 
Clrrar,wipdftorn~.w. 
wet and stormy. 
Very wek 
Fineandclw. 

k 
Do. 

IMl  and cloudy. 

Do. 
Do. 
Da 

Dull fbrenoop, wet dtmmda. 

Do. 
Verg wet day. 
Pineclearday. 
Dull and cloudy. 
Do. 

Fine and cleu. 

Do. 

Cleu forenoon, ddl h o o n .  
Finemdoleu. 

Do. 
Do. 
Da 
and eloady. 
Do. 

Ihll  ibrenoon, elem &ornoon. 
Dull and clomdy. 

y n b  
kll,mdthepcbr. 

Tham- 

7 A.m. 

51 
55 
M 
62 
61 
56 
59 
CO 
57 
60 
61 
6s 
57 

60 
6% 
68 
64 
66 
67 
66 
62 
64 
69 
as 

89 
64 
55 
60 
46 . . . .  
54 
55 
59 
65 
60 
61 . . . .  
53 

58 
69 
68 
75 
71 
68 
60 

72 
67 
62 
61 

4 I?.= 

78 
80 
QB 
84 

, 69 
63 . 64 
69 
71 
77 . 78 
84 .. 
71 
88 
65 
68 
98 
80 
67 
87 
71 
74 
75 
65 

78 
61 
19 
65 .. 
59 
58 
75 
49 
77 
76 .. 
69 .. 
60 
72 
76 
98 
87 
79 
78 .. 
82 
76 
75 
78 
74 



D.ta - 
1865. 
Jan. 
%4 
96 
96 
97 .. 
28 .. 
29 .. 
SO 
81 .. 

Feb. 
1 
1 
8 
4 
6 
6 
7 
8 
9 

10 
11 
13 .. 
:: 
14 
16 
16 
17 
18 
19 
20 
e l  
89 
23 .. 
3.1 
46 
96 
27 
28 

Yucb. 
1 
2 
8 
4 .. 
6 .. 

R.co 
- 

O d  ...... 
Do. . . . . . .  
Do. . . . . . .  

&ruua . . . . . .  
Bald Hill . . . . . .  
h m a . .  .... 
Bald Hill . . . . . .  
hknrucr.. .... 
Y a v m  Lake . . . . . . .  

Do. .... 
Do. .... 

Cold Peak . . . . . .  
.. MaroraLake.. .... Do. 

O r e t i ' . .  .... 
d.. .... 
Do. . . . . . . .  
Do. . . . . . .  

Von River . . . .  .... PondWUP 
Von River .. 
W.Lotipn X& .. 

Do. .. 
Do. .. 

Momt Nicholu .. 2 
Wakatipu . . . .  

Do. . . . . . .  
Do. ...... 
Do. ...... 

R e a  Bivar .... .. Mount A M . .  .... Rees River .... DartBiver .... Do. 
D h ~ ~ ~ d h k e  .. 
Reea River . . . . . .  . ... Wakatipm 

Do. . . . . . .  
Do. ...... 
Do. . . . . . .  
Do, ...... 
Do. ...... . . . . . .  Da . . . . . .  Do. 

hankton.. .. 
Peninsula bm 

Frankton .. 
Peninsula ~ i l i '  

E*luh 

C l e c u f o ~ g g n , r & ~ n .  
IMl with abowem. 
DIIII .sd doody. 

Do. 

Do. 

Dull morning, clev &?noon. 
Wet b y .  

Jhy and clew. 

Do. 
Ddnlise rain. 

mnd inn U.W. 

=J. 
Clear,rindtmma.w. 
Doll forenoon, wet ~ 0 0 0 .  
Dnll and cloody. 
w. 
Sowery. 
Dull and cloody. 

Do. 

Do. 

Do. 
Kne and clear. 

DO. 
Dullandfoggy. 
Chr- 
Pine and deu. 

Do. 
Do. 
Do. 
Do. 

Do. 

Ve7'wetd.J. Dul and  cloud^. 
Fineandclear. 
% 

Wet momhg, d d l  .her. 

Fine mnd c k .  
Do. rind from N.W. 
DO, do. 

Dl111 forenoon, wet after. 

Ddl forenoon, dear after. 

Thammmw. 

7 A.m. 

61 
66 
64 
60 

60 

M 

61 
M 

60 
66 
69 
6 
65 
64 
69 
65 
55 
6% 
60 
64 . . . .  
60 . .  
69 
0b 
61 
68 
64 
68 
63 
06 
ti3 
69 

66 
65 
67 
66 
64 

69 
69 
60 
63 . . . .  
66 . . . .  

S p.m. 

84 
76 
74 .. 
63 .. 
48 .. 
65 
64 .. 
61 

76 
77 
71 
7 
71 
69 
70 
67 
66 
70 
71 .. 
61 .. 
47 
75 
90 
02 
89 
79 
84 
86 
83 
8s -. 
86 

67 78 
78 
86 
72 

79 
76 
76 .. 
66 .. 
78 



M'K~naow's Survey of thd 

TABLE C.-continued. 

NoTE.-T~~ bearings of the survey of the Waiau districts are &om 
the true meridian of hfount York, lat. 45' 33' 234"'s. ; long. 167O 
47' 58.6" E. of Greenwich. Reference bearing on true meridian 
to Mount Hamilton, 105' 47'. The dat~m-line-for altitudes is 
the highwater-mark, Bluff Harbov. The bearings of the 
Wakatipu districts are from Mount ~ichblas, lat. 45O 07' 24.8" s. ; 
long. lti8O 48' E. of Greenwich. Reference bearin on true 
meridian to the Crown, 64' 11'. The altitudes are wi +f reference 
to Mount Pisa, 6426 feet-one of the elevations determined by 

hte. 

1869. 
Jan. 

6 .  .. 
7 
8 
9 

10 
11 
I2 
13 
14 
15 
16 
17 
18 
19 
!&l 
21 
22 
23 
2 4  

;; 
27 
28 
29 
SO 

April. 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

PIMm.1 

Frankton .... 
Shotover . . . . . . . .  
Haye's Lgke .... 
o w  R e  . 

Do. . . . .  
Hams Mountains .. 

Do. .. 
Shotover . . . . . .  
Wakatipa .... 
Queenstown . . . .  . . . .  Ben Lomond . . . .  Do. 
Wakatipu . . . .  

Do. . . . . . .  . . . . . .  Da . . . . . .  Do. 
E e Mountains .. 
&atipu . . . .  

Do. . . . . . .  
Do. . . . . . .  

Kingown . . . .  . . . . . . .  
Mount Dick . . . .  
Matawa . . . . . .  

Do. . . . . . .  
Do. . . . . . .  

Wskaia . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Da . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  
Do. . . . . . .  

RenurLa 

. ., . 
Fine and dear. 
Do. . 

Dnll forenoon, dear afternoon. 
Pine and clear. 

Do. . . .  
Doll and cloudy. 
Fine snnshie. 

Do. 
Do. 

h l l  and clandy. 
Dull forenow, wet dtemoon. 
Fine and dear. 

Do. 
Showery. 

Do. 
Sunshine day. 
Very ret day. 

t h y r .  
Showery. 
Dry and clear. 

Dull. 
Dull forenoon, dear ahr. 
Fine and clear. 
D d ,  with fog. 

F i e  and clear. 
Do. 

Wet andstormyr 
Do. .- 

Fine and clear. 
Dull morning, wet after. 
Fine. 

Do. . 
Wet and clondy. 
Fina 

Do. 
Do. 

Thermometer. 

7A.x. 

52 

64 
61 
68 
54 
32 
61 
63 
62 
55 
54 
53 
62 
58 
61 
63 
61 
62 
59 
58 
66 
54 
65 
56 
61 

45 
44 
48 
39 
47 
50 
48 
34 
42 
31 
49 
61 

2P.X. 

.. 
84 
80 
81 
69 
62 
46 
68 
81 
75 
67 
62 
79 
77 
64 
75 
68 
71 
73 
74 
56 
68 
52 
76 
81 
66 

71 
70 
LH) 
58 
66 
65 
68 
66 
63 
67 
71 
72 
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the Reconnaissance 1857-8. The Wakaia diatrict has 
been plotted on the eouth-eastern districts with reference 
to the positions of and East Dome, as laid down on it 
by Mr. Garvie. The altitude are relative to the Black Umbrella, 
3580 feet above sea-level, also determined by Mr. Garvie. 

The distances throughout the survey were determined from 
bases measured twice by a common chain; artificial marks were 
set up till a length of 3 or more miles was obtained in the sidea 
of the triangle, after that natural marks, such as mountain-peaks, 
edge of landslips, &c, were used as pointa for triangulation ; 
where this was impracticable, then the method of convergin 
angles was had recourse ta Up the Fiords of the T e  Anau an% 
Manipori Lakes, where, on account of the inaccessible nature of 
the mountains, and the shore-line being shaded over with foliage, 
neither a triangulation could be carried on, nor bases measured, 
differences of level between the lake and one or more command- 

distances. . Thii 

Mount York and Mount Nicholas was found to be 30'; the 
difference to be added to the meridian of Mount Nicholas. The 
difference of bearin between the meridians of Mount Nicholas T and Lindis Peak 44, the difference to be added to the meridian of 
Lindis Peak. These differences are not to be takeu as precise, 
seeing that the instrument had to be set several timee to natural 
objects in taking on the bearings from meridian to meridian ; but 
they may be taken as showi a general agreement throughout the 
survey as to bearing, for %e apparent di-pancies are very 
near1 such as are accounted for by the convergence of the 
meri&ana to the Pole. The difference between the meridians of 
the Bluff and Mount York, obtained in a similar manner to the 
other differenax, is 29', to be added to the meridian of the BluK 

In plOttinf the survey, the latitudes of the prime stations were 
found to c ose the one with the other, as also with the latitude of 
Mount Hamilton, as determined b the ,Reconnaissance Survey of 
Southland. A discrepancy of ra er more than 1' of ldhgitude, 
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82 HIND'S Erploration up the Moiaie River. 

or nearly 5" by chronometer, exists between the longitudinal pod- 
tioae of Mount Hamilton, as determined from the two surve s ; d' as the discrepancy is one of absdute distance, it does not a ect 
tbe value of either survey. The desirability of having a check on 
the chronometrical determination of the longitudes of meridians 
was kept in view durin the survey by carrying on, with as much 
care M pasible under 8 e  circumstance, a triangulation based on 
short lines. After plotting the work to the scale of one-half inch 
to the mile, it is satisfactory to state, considering the rugged 
nature of the country, that the difference between the chain and 
chronornetrical measurements of the distance between Lindis Peak 
and Mount York was not appreciable; the meridian of Mount 
Nicholas when brought to the same test, shows a dieerence of 29" - 
by chronometer. 

To check the altitudes, several peaks were determined, both 
from the data of Mount Pisa and from the data of the Bluff. The 
neesest a$eement of the two determinations was that of Earo* 
law, the d~flerence being only 2 feet. The greatest dispari was 
in the two determinations of Mount Nicholas, the differenee%ein 8 107 feet The angular measurements of the survey were a1 
made (with the exception of the astrcmomical observations), by a 
4inch Everest theodolite Throughout the survey, an equal atten- 
tion waa given to the details of each distxid ; 80 that unnecessary 
minutenesa was not obtained in one part at the expense of vague- 
ness in another. 

- 

V.- An Exploration up the Moisie Ricer, to the E@e of the 
Table-land of the Labrador Penimla. By HENBY YOULE 
HIND, M.A., F.RG.H., Trinity College, Toronto. 

Bad, January 25, 1864. 

THE Moisie River has for centuries been the canoe-route of the 
Montagnais tribe of Indians from the Gulf of St. Lawrence to the 
interior of the Labrador ninsula; and within the last fifteen 
years this river has forrn$the mute by which a few families of 
the Nasquapee Indians, whose hunting- ounds lie ou the table- 
land, have reached the gulf. The mou t? of the Moisie is about 
18 miles east of the well-known Bay of Seven Islands; and, as the 
general direction of its course is very nearly due north, it forms, 
probably, the shortest route by which the table-land can be reached 
from this part of the gulf. I t  has also this advantage, that the 
north-east branch is separated by a very low water-parting from 
the head-waters of the Ashwani i, or Hamilton River, the great 
river of the table-land, which, &er a wurse of about 400 m i l e  
empties into Hamilton Inlet, and forms an inland canoe-route, in 
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HIND'S Ezploration up the Motkie Rim. 83 

'conjunction with the Moisie, between the ancient rendezvous of the 
Montagnais, Seven Islands, and Hamilton Inlet. I have every 
reason to believe that this route is one of great antiquity, judging 
from the condition of the portage-paths, the numerous remains of 
lodge-poles, stones for the vapour-bath, and old camping-grounds, 
which were seen as far north as 51' 40', or close to the edge of 
the table-land, and within sight of the dividing ridge and the 
sources of the Ashwanipi River. 

The distinguishing features of the scenery on the Moisie are its 
rapids, falls, and impetuous currents; the deep g o r p  throu h 
which it occasionally flows, the precipitous m c b  llmiting t%e 
lower part of its valley, and the frozen streams desccnding from 
their summits, which, when the accumulated ice gives way in 
the summer months, brings with it masses of rock, and sweeps 
every ieldin thing in its downward come, like an avalanche, to i f the va ley be ow. 

Forty-five miles from the mouth of the river the current becomes 
too strong for canoes, being, in fact, a continuous ra id, and the 
canoe-route diverges to a mal l  tributary between 2 e west and 
the north-east branchea There is no apparent difference in the 
volume of water carried by either branch of the Moisie just above 
their point of junction and where they meet. The river is about 
150 yards broad. in June. 

Coldwater River is the name of the small tributary which forms 
the canoe-route for the next 25 miles, before the northeast branch 
of the Moisie is struck. Some conception of the character of the 
country through which the river flows in the short space of 25 
miles may be eaned from the fact that Trout Lake, the source 
of Coldwater f iver, which also sends water to the northeast 
branch, 6 miles off, in a northerly direction, has a fall of nearly 
1500 feet. 

After reaching the north-east branch, 70 miles from the sea, 
and 1300 feet above it, the Moisie flows throu h a comparatively f level lake country for a distmce of 30 mi es. Innumerable 
boulders lie scattered over the hill-sides and in the valley of the 
river throughout the whole of this level portion of the Moisie 

. The rocks are covered with the richest profusion of mosses 
and ichens. Nothing of its kind can exceed the marvellous beauty 
of theae humble vegetable forms in the " boulder " country. 
Where the lichens have been burned by the spread of fire, 
owing to the carelessness of Indians, the boulders are seen to lie 
in tiers, three, aud eveu four deep, their dimensions varyin f '?Om 
5 to 20 feet in diameter. About 95 miles from the gu f, m a 
straight line, another rise takes   lace in the general surface of the 
country, which continues, with a gentle slope, to the table- , 

land. The heght of the portage forming the southern limit of 
a 2 
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this step is 1850 feet above the aea-level; and the summit of 
a dome-iiha d rock which overlooked the dividing ridge 15 miles 
further nort ge , was found to be a little more than 2200 feet above 
the sea-level, which is about the altitude of the sources of the 
Ashwanipi or Hamilton River on the table-land. The course of 
the Ashwanipi lies roughly parallel to the north shore of the gulf, 
according to the Indians, who make it their canoe-route to the 
Hudson Ba Company's post a t  Petahiiupau, and thence to i Hamilton In et. 

The chief mountain-range through which the different branches 
of the Moisie find their way, was estimated to have an altitude of 
about 3000 feet above the sea. The portage- th in the orge 
through which Coldwater River flows, was f o u n h  be 1468 feet 
above the same level. The general direction of this range is 
roughly parallel to the north shore of the gulf, 
and westerly trend ; and the three branches of 
deep orges cut through it nearly a t  right angles to its axis, which, 
nceorlding to the statement of Iudians, is prolonged far to the east 
and west. 

The sources of the Magpie ~ i v &  which enters the gulf 65 
miles east of the Moisie, can be distinguished from the head- 
waters of the northeast branch, and the peaks of the Mingan 
Mountains were just discernible in the eastern horizon from the 
same point of view. 

The Jlingan Mountains lie a t  the head-watera of the Mingan 
River, one of the largeat tributaries to the gulf, next to the Moisie, 
on the southern dope of the Labrador peninsula. 

Far to the north-east a series of snow-ca ped peab  were seen, 
distant two days' journey in snow-shoes (a %. ut 60 miles) ; but, 
with this exception, the whole horizon to the north and north-west 
was bounded by a low undulating outline, rarely risin 
point of view. T o  the south, the distant ks of t 

1 the Ridge Range" wtle visible, from whic i?' the 
sh ip  in the gulf, and t.he sources of the Ashwanipi River, could be 
discerned on a clear day iu the summer montha* 

* The Ashwani i or Hamilton River has been described as fhr an Petshiknpan 
by gentlemen in %e m i c e  of the Hudsan Bay Company, [Mr. MILean, 6Noter 
of a Twenty-Five Years' Sewice in the Hudson Bay Compny.'J. Pehhikupsn of 
the Nssquapeee M the n o r  abandoned " Fort Nascopee, and a description 
of h e  river horn ihi point to Hamiiton i2 has beem given by Mr. M a w  who 
descended it in 1839. 

Several p p e n  have been read betore the Literary and Historical Society of 
Quebec on different parto of the Labrador Peninsula, and are published in the 
earlier rolumes of their Transactions (1842), and an interesting account of the 
Mistassinni country north of the Sanpenay River was ublished in 1861 from the 
manuscript notes of the celebrated botanist A n d d  ~ i c k a u x ,  who journeyed h m  
the Gulf of St. Lawrence to Rupert's, Hudson's Bay, in 1783, following the tmck 
of the J a a i t  rniui~nary PBre Albmal and his companioae in 1675. [For a brief 



The extensive con9 tions which have swept over a very con- 
siderable portion of y t e peninsula, have been the chief cause 
of the diminution in the numbers of the Indians, who once hur~ted 
in the midst of an abundance of animal life, to which former 
forests gave shelter. 
From the summit of a hill near the head of Lake Nipisis, I had 

a fine opportunit of witnessing the desolation produced by these 4 conflagrations. owards the east a succession of lakes, studded 
with islanda, lay in the valleys leading into the one partially 
occupied by Lake Nipisis ; and an illimitable forest, with bare rocks 
rising out of it, was bounded only by the horizon in that direction ; 
but north and north-west, as far as the eye could reach, lay a 
black and gloomy country, over which fire had passed many years 
ago. Mynads of boulders were strewed over the hills and in the 
valleys; and, weatherin white, they formed a prominent feuture 
in the black desert the f! re had occasioned. 

The rocks observed in the valle of the Moisie River belon to P the U r and Lower Disisiona o what was formerly deao r id  by 
sir d E a m  Logan aa the Laurentian series of ~.oadq but since 
divided by that distinguished geologist into two divisions, the 
Up r, termed rovisionally the Labrador Series, and the Lower, 
or Eurentian Fror Labrador rocks were first r e c o p i d  a t  
the mouth of Co dwater River, and it is robable that the 
mountain region of the "Top of the Ridge Pbnge," extending 
from the mouth of Coldwater River to Trout Lake, is made up of 
the rocks of this series. 

The entire aspect of this region leads to the suppasition that it 
has been moulded by the acbon of ice, and the valle a in which 
the rivers flow are mbably those of ancient ladem. $he deacrip P f tions given by the 'ew who have penetrated ar into the interior of 
thii country, tend to confirm the impresaion that it is a bouldel- 
covered country from Lake Mistassinni to Ungava Bay, at all levels 
hi her than 800 or 1000 feet above the sea 

h e  most remarkable fonis which vegetable l i e  assumea on the 
Moisie, are those of mosses and lichens. Among the latter the 
" caribou moss," as it is termed (Cladmia mngjbina), is 
the most widely distributed, and is probably the most important, 
as constituting the chief food of the reindeer, or caribou. It is 
however, remarkable that this lichen was more uently observed "b on the gneim of the Laurentian Series, than on La  radorite rocks ; 
while on the other hand, the presence of a luxuriant forest of 
spruces and white birch always indicated the proximity of rocks 

m n t  of these deecriptione of different parts of Labrador Peninsula, see ' Ex- 
plorations in the Interior of the Labrador Peninallla; by the nathor. Longmrmr, 
1ssS.l 
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of the lime-fels series. Large white birches, 18 inches in K" diameter, and w ite spruce of the same dimensions, and from 40 
to 50 feet and more in altitude, were seen clothing the hill-sides of 
the valley of the north-east branch, at Bear Lake, about 90 miles 
from the gulf. A land-slide close at hand showed the rock to 
consist of a granitoid gneiss, probably a member of the Labrador 
Seriea 

The tripe de roche (Stida pulmonaria) is also everywhere 
abundant, and is sometimes used, with the buds of the birch-tree, 
as an article of food by the Indians in times of m i t y .  The 
Labrador tea-plant (Ledum palustre) was found ,mwing every- 
where after passing Coldwater River portage. On the portages 
the larch, the white birch, and the white spruce, were seen to grow 
wherever they could find nourishment, by sending their mots into 
6amuea in the rocks; but in such an unkindly soil the rarely 
reached an altitude of more than 20 feet, and it was on f y in the 
valleys or on the sloping sides of the Labradorite rocks that they 
acquired the dimensions already given. In the valley of Cold- 
water River, near its mouth, where gigantic Imd-slides of Labra- 
dorite had occurred and where occasionally the iridiscent colours 
characteristic of certain varieties of this rock were seen, the forest 
growth was very luxuriant, and would have been no discredit 
to a more genial clime. 

. This now desolate country was formerly peopled with numerous 
bands of Montagnais tribes on the flanks of the table-land, and by 
r kindred tribe, the Nasquapees, whose hunting-grounds lay on the 
table-land itself. Thew tribes speak dialects of the Cree lan- 
guage ; and among the N uapees who have not, lost the ancient 
customs and habits of their 7 orefathera by contact with white men, 
many peculiarities observable anlong the prairie tribea on the 
L%krtchewan, are recqgnised as practised b them. A pecu- 
liarity in the form of their stone pipes is worti remarking; and, 

by cOmr ring the pipe of the P h  Crees, whose hunting-grounds 
lie on t e south branch of the Saslr'atchewan, with those of the 
Blackfeet and the Nasquapees, a marked similarity will be noticed. 
A similar distinctive form of pipe belongs to the Ojibways, of 
Rainy Lake (the Lake of the Woods) and the Swampieg of Lake 
Winnipeg, who a h  speak the Qibway language; and a t h i i  
characteristic form of pipe disti ishes the Chipewyam, whose 

huotingr T unds lie to the north o the Great Cree nation. 
The asquapees live in skin tents, like the Crees of the 

Westem plains They also smoke thr roasted leaves of the 
berry, the red-barked willow (Cornus sericew), and another willow 
common on the borders of lakes. The ple of thia tribe are P" tattooed to a small extent. Short paralle lines are cut from the 
cheek-bone to the nostril, and the markings are made permanent 
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b rubbing c h m a l  or some colonring substance into the wound 
dhe  hunting-$munb of thii ple extend h Mi-inni Lake 
to the Atlanhc msst of the G r a d o r  peninsula ; and tbere exist 
traditions among both Naqua and Montagnaig of former 
battles with the Iriquois, or aB" ohawks, near ' h u t  Lake, at  the 
source of Coldwater River, which must have ocmmd more than 
two centuries ago. Their conflicts with the Eaquimaux have con- 
tinued down to a very late period. When we take into considem- 
tion the p a t  jealousy with which the Indian races of the American 
continent, speaking different l a n g q p ,  regard the invasion of 
their territory, or hunting-grounds, the vast extent of surface over 
which the C !  nation has established itself, cannot fail to possess 
great intemt to the ethnological inquirer. The hunting-pun& 
of the Cree natioii extend from tlle foot of the Rocky Mountains to the 
Atlantic coast of Labrador, a distance exceeding 2500 milea, with a 
mean breadth of 600 milea Before the advent of the white man, 
and prior to the general destruction of fomsta, moesea, and lichens, 
by fire, the N upees were a numerous people, feeding on the 
reindeer and 7, ra bit, which were everywhere abundant, and on 
the porcu ine, which was formerly very common on the south h n k  
of the tabPtbland. 

. 
V1.-Nch an the Mountaim and Glaciers of the Canterbuy 

Province, Nem Zealand. By DR. JULIUS HAAST, ED., F.a.8. 

Bead, February 8, 1864. 

IN looking at  a map of New Zealand (see p. 56) we obeerve 
that a longitudinal mountainchain of t magnitude, forming the I a a t e d e d  of the island, runs from nort -east to south-weet, the con- 
tinuity of this chain being broken thmugh only in very few !laces, 
otherwise presenting high and abrupt walls of great a titude 
through its whole length. 

This backbone, as it h3s mmetimea not in  pmpriately been 3 called, begins at  the south-western end of the iddle Island, and 
continues to the east of the Northern Island, broken through . 
by Cook's Straits, a few rivers flowing through lateral and 
oblique fissures make thii memoir far too long, were I 
to enter into more details concerning the remarkable features of 
this magnificent chain throughout both islands, and I shall there- 
fore treat of that portion only which occura in the province of 
Canterbury. 

It reaches its patest altitude in this province, where, clad in a 
garment of dazzling snow, from which enormous glaciere descend, 
it presents us with such wild and Eantastic forms, that it haa with 
justice been named the Southern Alp. Beginning at Mount 
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Aspiring, the southern boundary of our province, the ,Southern 
Alps stretch, with the exception of a few passes, of which I shall 
speak in the uel, to a remarkable col about 3500 feet high, 
called Harper'%am, which forms the northem boundary. It  is 
here, we may presume, that the Southern Alps proper terminate, 
because a t  the north of this col, which leads from the sources of the 
Hurunui east coast) to those of the Taramakau (west coast), 
the cen tm!i chain is singularly broken, and also decreases in. alti- 
tude, although it rises again in the Spencer Mountains (Nelson 
rovince), and attains a great altitude in Mountains Franklin and 

humboldt. 
Looking a t  the different systems of the Alps ; we meet, south of 

the Hurunui Pass, with a large mountain-mass, which still preserves 
the Maori name of Kaimatau (eat birds). From the perpetual 
mow with which it is covered, numerous glaciers-some of con- 
siderable siee-descend, gving rise to the main branch of the 
Waimakiriri (cold water), flowlng to the east coast, whilst on ita 
still unexplored western slopes, the outlets of some others fall, 
partly into the Tammakau and partly into the Okitika and 
Arahaura rivers (west coact).- 

" "gh P leading into the river Arahaura, and apparently 
very di cu t of access, exists here a t  the ~outhern s l o p  of the 
large pyramidal m a s  of Kaimatau. The only knowledge of this 
pass which I possess was obtained thro h the description of a few 
aged natives a t  the weat coast, who in 'Y ormer times had travelled 
by i t ;  but the narrators never ended their descri tion without 
adding that it was exceedingly bad and rough, an therefore in 
disuse. 

B 
At the southern side of this trul Alpine pass, another high 

mountain-system rises, of the orogra l i d  featurea of wbich we do 
not as et possess any positive know /' edge, although surveyors have 
ehainedup the rivers descending from it, almost within sight of its 
glaciers. The only view which I obtained of this large mountain- 
mass was from the summits of Mount Torlesse and Big Ben, in the 
Thirteen-mile bush-range, both on the southern banks of the Wai- 
makiriri. The pyramidal form is alm predominant here. Enormous 
snow-fields lie on its sides, from which large glaciers descend b 
wards the valleys. The altitude of the highest summit I estimated 
at not less than 10,000 feet. 

This system again ends near the southern and main branch of 
the Rakaia, and a pam of about 4500 to 5000 feet hi@ bringe 
the explorer to the west coast, by followin the river Okitika. !lh 
pass was discovered in 1859 by Messrs. % utler and Baker, whilat 
seeking a road to the weat coast; but rainy weather setting in, 
added to want of provisions when on the col, compelled them to 
abandon their project. The late Mr. Whitcombe was, last eummer, 
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the first who, by crossing here and following the Okitika, reached 
the weat coast; and we have the more deeply to deplore the sad 
low of this accomplished engineer and surveyor, as hls field-books, 
containing the results of his arduous journe , were a h  lost. This 
col is situated on the northern side of t r, e main branch of the 
Rakaia, and forms also the northern bounda of Mount Tyndall, 
so named by me in honour of Profeaeor J. yndall, the eminent 
natural philoso her. 

7 
Mount Tyn ti' all consists of a might system of mountains culmi- I nating in one large pyramidal mass o about 11,000 feet, the latter 
nerally concealed by a great many surrounding peaks of nearly 

g e  same altitude. I t  is one of the princi 1 centres of our Alps, 
and of great extent. Enormous snow-fie1 k s lie on ita.flanks, from 
which l a r k  glaciers descend, some of which belon to the largest 
in the whole r a n p  The main sources not only o f the Rakaia, but 
also of the Ran tata, and the rincipl glacial source of the Godley P i River, which o m s  Lake Te  apo, are here situated ; the outlet 
of the latter constituting one of the principal sources of the 
Waitaki 

Thie range terminates with a low &k saddle, from 7500 to 
8000 feet high. An isolated mountain, which I have named Mount 
Petermann, m honour of my accomplished friend Dr. Petermann, 
the eminent geographer, rises on its northern side and ia also 
covered with perpetual snow. 

Again, south of Mount Petermann, another remarkable break is 
observable, but my attempt to reach it was not crowned with suc- 
cesa. My travelling companions, although willin to follow me '7 anywhere, were not experienced in glacier have ling, and, as I 
wished to avoid the possibility of any accident, being unwillin to 
risk the life of another, I had to return when only a few miles L 
t h ' ~ S o u t h e r n  Alpe, wuth of this latter col, begin to reach a 
still higher mean elevation, the snow and d u d  fields gain in 
extent, and give origin to the 1- glaciers of our Alp .  
A remarkable cluster of mountains is here assembled round a 
common centre, to which latter I gave the name of Mount Elie de 
Beaumont, and which, unlike the other Alpine giants, has not only 
soft outlines, but is everywhere covered with a uniform sheet of 
snow, and consequently does not show one single rocky spot either 
on its sides or summit. Thii syatem gives rise, as before stated, to 

laciena of great extent, the outlets of which on the eastern side 
f r m  mme of the most important tributaries of the rivers Godley 
and Case, falling into Lake Tekapo, and of the river Tasman, 
forming Lake Pukaki. 

I obeerved no col of any consequence in this stupendous chain, 
the average height of which may be mtimated a t  10,000 to 11,000 
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feet, and which terminates in Mount Cook, or Ahraraigi (Fiercer 
of Heaven). The latter not on1 rises very remarkably above all i the other snowy giants but is stil more conspicuous, from the fact 
that at ita western side also it is separated from Mount Stokes by 
a steep col, about 7000 to 8000 feet high, well visible from the 
Hooker and Mueller glaciers. 

On the south-western side of this col the New Zedand Alps 
rise again to a great altitude, Xount Stokes being not much inferior 
to Mount Cook. They contillue towards the south-west, under the 
name of the Moorhow range, to Mount Holmes, where they 
divide into two branches, of which the western one, under the 
appellation of the Hooker and Gray ranges, continues to the 
southern bank of the river Haast, so named by order of tlie Pro- 
vincial Government of Canterbu ; whilst the eastern branch, under a the names of the Ritter range, ounts Ward and Brewater, strikea 
in a southerly direction to the remarkable break in the Southern 
Alps, which I discovered iu January last, and by which I reached 
the west coast. 

As this fissure or p a s  is perhaps unique in physical ~ p h y ,  
I take the liberty to copy from an official report what have said 
about it :-"Twen miles above the mouth of the M h r a  'Yh a t  Lake Wanaka, t e river enters the fissure, coming from the 
east aa a deep chasm of vertical cl& from the central chain, 
and showing there the semi-o que bluish colour which betrays a 
glacial origin. The rent stil P" continues in the same direction, a 
tributary which I have called the ' Fish-stream ' flowi through i t  
and joining the Makamra. After travelling half a 3, we found 
it impossible to proceed up the bed of this. stream, vertical cliffi 
rising abruptly from the edge of the water, which falls down over 
immense rocks. We were therefore obliged to ascend to a con- 
siderable altitude on its eastern bank, and to continue our journey 
through dense bush along the steep sides of the mountains. 

" After travelling for 3 miles,, partly over very rugged ground, 
we again met the ' Fish-stream coming from the west, and still 
flowing in a deep and rocky channel ; but observing still the open- 
ing before us, we again went forward in the same direction, and 
arrived in another mile on the bank of a very small waternume, 
which we followed for about a mile. 
'' Obeerving that its banks consisted of de'bris, about 15 feet 

high, sloping as it seemed to me to the north, I ascended and 
found to my great satisfaction that the level of the swampy forest 
had really a slight fall in that direction; soon the small water- 
holes between the sphagnum (swamp-moss) increased, a small 
watercourse was foru~ed, which ran in a northerly direction, and 
thus a most remarkable pass was found, which in a chain of such 
magnitude as the Southern Alps of New Zealand, and where no 



break or even available saddle occurs throughout thcir course north 
of this point in our province, is probably without parallel in the 
known world. 

"After three observations on this calculating the aver P stand of the barometer at the sea-leve , and the altitude of a 
ll'anaka, 9 7 1  feet, as iven by McKerrow of Otago, with which 
my own observations c f osely correspond, the altitude of the pass 
is 1612 feet above the level of the 8ea, or 638 feet above Lake 
Wanaka As before stated, there is properly s aking no saddle 
over which a traveller has to go, being only ob r iged to c r m  from 
one watercourse to another, axending a bank of about 15 feet of loose 
shingle thrown across the rent, and arriving on a flat of very small 
slope, covered with open forest, which in half a mile brings him to 
another small watercourse flowing north. I may here add that at 
this point the mountains on both sides reach their highest eleva- 
tian,'being covered with perpetual snow, and of large 
extent" . .-. - - - - - 

Both chains unite again in Mount Stuart, on the western side of 
the remarkable pass referred to, and continue without interruption 
in the same south-west direction towards Mount Aa iring, the 
southern boundary point of our Alps ; but it i neve d! el= true, 
that the Southern Alps on the western side of this break begn to 
lose their continuity, being generally broken in sharp pyramidal 

P s with deep but generally inaccessible saddles between them. 
uch a saddle, for instance, we observed a t  the head of the Young, 

one of the tributaries of the Makarora, north of Mount Alba, and 
which, wording to Maori tradition, was used formerly to reach 
Jackson's Bay. 

The dense covering of forest in the valleys, and of sub-Alpine 
and Al ine vegetation on the mountain-sides, has hitherto impeded 
the exp f' oration of every valley to its head in the central chain, so as 
to be certain that no other passes available for nlountaineers remain 
to be discovered; but I must state my conviction that for the general 
intercourse between the eastern and western sides, so far as is a t  
present necessary, the a t  the head of. the Hurunui and Tara- 
makau, in the north o P" the province, and that a t  the head of the 
rivers Makarora and Haast, in the south, will a t  present be uite 
suflicient. The engineers of the Provincial Government of &- 
terbury have nearly finished a bridle-track over the first-named 
pass to the mouth of the Grey, which will in course of time be 
changed into a road for carri oes and drays. The steep slopes of 
the Soutliern Alps are situa 27 on the western side, whilst on the 
eastern, large lateral chains often little inferior in altitude to the 
main chain, but mostly running in a north and south direction, 
branch off from tlie principal systems. 
In a line parallel with the direction of the Alps, we meet with a 



92 WT on the Mountains and Glaciers of tk 

series of remarkable lakes following the direction of the large 
valleys. I t  would lead me too far, were I to enter at full length 
into the causes of their formation, which prove, by the enormous 
moraines by which they are surrounded or to ex rese it still better 
dammed up, to be of glacial origin ; and I thinl! that nowhere in 
the temperate zones such clear s i p s  of the glaciation of a lar 
district, in the postplioeene period, are to be met with as in 
New Zealand A l p  

The moraines are as clearly defined, and the angles of the large 
blocks of which they are composed as sharp and fresh as if they 
had on1 been deposited during the last few years, and we can 
easily fo I' low the large and generally straight shingle-river valleys 
above them, which are eometimes 3 miles broad, and have an 
average fall of 40 to 50 feet in the mile, till we arrive a t  the 
present glaciers, of which the principal still have often an average 
breadth of 14 mile a t  their terminal face, and present us with 
most remarkable phenomena. No link is missing to show us that 
the formation of these magnificent Alpine lakes is due to the 
former extension of the present glaciera, which now form the 
feedere of these lakes, and we can follow the former lateral mo- 
raines to the altitude, where, in ttle glacial period, an uniform sheet 
of ice covered these moui~tain masses, which during a period of 
great submergence remained alone elevated above the sea. 

It is evident that a mountain chain of such altitude, and covered 
with sueh enormous massea of perpetual snow, must give rise to 
extensive glaciers; the more so as the insular climate of New 
Zealand is of a very moist nature, almost every wind bringing rain, 
or in higher altitudes snow, in its Alpine regions. 

Amongst the glaciers,. the great Tasman glacier is the most 
important, its length being 12 miles, whilst even at its terminal 
face its breadth is 19 mile. I t  is the glacier which reaches lowest 
in New Zealand, as its extremity lies only 2772 feet above the 
level of the sea. The terminal face is easily accessible, even for 
horsemen, when once they have fairly come into the river-bed above 
the delta swamps, which, for about 6 miles above its entrance into 
the lake, fill its whole valley. 

eat difficulty, when travelling u it, that I 
the old lateral moraines, .I' ying on the 

formation; the passage being barred 
by enormous masses of hu e blocks, over which it was difficult 
even to lead a horse. f o r  several miles upwards the great 
Tasman glacier is entirely covered by moraines of rt No visible stream flows from ita terminal face, a the water 

Dr. H w t  sent to the Society a numberof well-executed water-colour drawings 
representin the Alpine scrne of the Canterbu ry Province. and the following de- 
mriptionr of glaciers are comp%d from hie explanationr ofthe difFerent views.-Eu. 
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dekappearing instantly between the great masses of large boulders 
of its terminal morrunea Only a t  one s t, in fie centre of the 
tenninal face, is the ice visible ; but we fin 8" above it, on the glacier, 
a channel where, in weather favourable to the melting of snow or 
during heavy rainfalls, a peat body of water flows, with which, 
below the terminal face, a large channel in the river-bed, usually 
d~ corresponds. 

1 he main body of the Tasman River finds its exit on the eastern 
side of the glacier, about 200 yards above its terminal face, from a 
number of caves and fissures, joining the l a r p  outlet from the 
Murchison glacier, which had already washed ~ t s  eastern side for 
more than 2 miles. The river meanders through its valley, here 
24 miles broad, in a t  least 20 channels ; it has a p a t  body of 
water, but in fine weather is easily transitable on horseback by any 
one having knowledge sufficient to select the fords. 

T o  its junction with the Hochstetter glacier, descending in a 
deep valley betw*een Mount Cook and bfount Haidinger, this 
glacier (the great Tasman) has only lateral moraines, but after the 
junction a large medial moraine is formed which ver soon covers r tho whole glacier ;' only here and there large hol ows filled by 

s" s of water of a deep blue colour, and often of large extent, 
eing 200 to 250 feet deep, betray in their rpendicular walls the r existence of ice. An interesting feature is ere revealed, showin 

that the lacier as soon as it finds an op rtunity to ex %" r d  itself 
does so, % pressing its ma- into the road valley o the Mur- 
chison glacier, the terminal face of which lies about 19 mile distant 
from the lateral edge of the Tasman glacier, which afterwards is, 
as before stated, continually washed by the outlet of the smaller 
one. 

For 3 milea from its terminal face upwards, the outlet of the 
Murchiaon glacier flows along the eastern aide of the Tasman. 
This lies in a valley, lj) mile broad ; but it does not reach the 
Tasman, itp terminal face lying 2 miles from it ; and we may attri- 
bute the fact that it melts before it reaches the other, to the cir- 
cumstance that it is more exposed to the sun, and that it is not 
like the Tasman glacier entirely covered with enormous moraines. 
But appearances show very clearly that the Murchiin advances 
rapidly towards the Tasman glacier. I n  fine weather the outlet 
of the former runs on the eastern side of its broad shin le valley ; 

T P but there is eve proof that in heavy freshes the who e valley is 
entirely covered y the rushing waters of the Murchieon outlet, 
which must contribute in no small degree to destroy the main 
glacier. 

Two other glaciers of lar extent are the Classen and Godle 
The former descen g from the nucleus of mountains whi d 

have called Mount Elie de Beaumont, whilst the lastmentioned !Yeme 
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(the Godley) brings down the principal ic masses h m  Mount Tyn- i dall. The terminal face of the Godley g acier is 3583 feet, that of 
the Classen glacier 8528 feet above the level of the sea. The former 
would descend much deeper into the valley, did not the outlet of 
another glacier wash and undermine the terminal face, and thus 
destroy it bodily, an instmce of which 1 observed after a heavy fresh, 
when lar e blocks of ice were washed down the river for several 
miles. :fie lateral moraines of both glaciers reach within 30 to 40 
yards of each other, and there is no doubt that as the glaciers are 
advancing they will soon meet, and then present a glacial face of 3 
miles, the Godley glacier being at  present at its terminal face 14 
mile and the Classen glacier, 19 mile broad. The valley, 4 miles 
below the glacial cave of the Classen glacier is 2 miles broad, 
covered with shingle, over which the turbid waters of the river rush 
in  many branches. 
Ch the 5th of March, 1862, crossing the river at this s 

in the morning, after a fieezing night, I met with only 5 -%nt ranches 
which could possibly be passed on foot by an energetic and strong 
man ; but when returning in the evenin , after a hot and cloudless 
day, there were 16 branches, some o f  them so rapid and deep 
that even the horses had sonie trouble to stand the force of the 
current. 

The Classen glacier is advancing, some old moraines overgrown 
with a l~ixurious vegetation being already half enveloped by the 
blocks of rocks thrown down upon them. Both glaciers are very 
much covered by moraines. 'I he great Godley glacier fully de- 
serves its appellation of the New Zealand "mer de glace," i t  
being at the junction of its western tributary more than 2 miles 
broad. 

About 3 miles below the terminal face of the Macaulay glaciers, 
on the slopes of Mount Forbes, large glaciers of the second order 
are situated, which, ending abruptly, send down two very fine water- 
falls of about 800 feet high, which, after the melting of the snow, 
heavy rain, or other favourable circunlstances, offer a wonderful 
sight. The main glacier has the peculiarity that it expands in a 
fan-shaped form, crevasses running towards a common centre, which 
ina be placed where the glacier paeses between two buttresses of 
roc i . I t  is remarkably free from moraines. Another large glacier 
descends from Mount Forbes in a nmow gorge, and with a steep 
incline. The altitude of the glacial cave of the main glacier is 
4375 feet above the sea-level. 

I must not omit to mention two other glaciers also of large 
extent, the Hooker lacier, so called in honour of my distinguished 
friend Dr. Joseph %. Hooker, descending from the south and 
south-western slo of Mount Cook proper, being enlarged by r several branches om Mount Stokes and the Maorhouse range ; and 
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the other opposite to it, the Mueller glacier (so named in honour 
of my em~nent friend Dr. Ferdinand Miiller, of Melbourne), 
descendillg from the south-western slops of the Moorliouse range. 
The glacial cave of the Miiller glaaer lies 2851 feet above the 
sea-level. 

'l'he rest of the laciers do not attain such large dimensions, 
although some o f t  f em are still 500 yards broad, and deserve a 
few words of description. 

The Ashburton glacier, main source of the river Ashburton, 
descending from Mount Arrowsmith, is one of these. The altitude 
of its terminal face is 4823 feet above the level of the sea It was 
discovered and visited by me in May, 1861. About 300 feet below 
the present extremity of the glacier an old moraine stretches across 
the valley. The mean altitude of the range is about 10,000 feet ; 

, 

it consists of a large series of alternating palaeozoic saudstones and 
slates, standin vertically, or at least at a very high angle ; their 
disintegration f as given rise to the formation of  umberle less peaks, 
needles, and innacles. The Ashburton glacier is one of those 
few New Ze a! and glaciers of the first order which are pretty fim 
from any moraine, except a ground moraine. 

There is an umbelliferous plant very abundant here and peculiar 
to the Alpine scenery of New Lealaud. It is called by the shepherds 
" bloody Spaniard " (Aciphylla grandis, Hook. fil.), its leaves being 
very po~nted like a-poniard, exceedingly hard, and often 3 ft. long. 
My party, both men and horses, suffered greatly from its punctures, 
body and limbs being covered with blood when working our way 
through it. 

Another of the smaller glaciers is the Clyde, main source of the 
river Clyde, which is again the main branch of the river Rangitata. 
Its terminal face is 8702 feet above the level of the sea. The 
lacier, the main body of which descends from a valley to the left of 

%e spectator from Mount Tyndall, is entirely covered b a moraine, i and the ice is visible only a t  a few spots, where the g acier forms 
step-like terraces. A t  its terminal face it is 1300 feet broad and 
about 100 feet high, and is therefore only of small sine in compari- 
son with others in our Alps, but does not fail nevertheless to be 
attractive to the visitor, a8 not only is the glacial cave high, and 
the deep azure tints of great effect, but the vertical walls of ice, 
about 120 feet high, also present ue with a spectacle worthy of 
admiration. 

During my visit in Aprii 1861, I observed in this vertical wall, 
about 30 feet below its d&ris roof, a round hole through which a 
little streamlet fell like water from the gutter of a house. This 
glacier is difficult of access, because the river issuing from it, setting 
often against perpendicular a, can only be croased after a con- 



96 HECTOR'S Account of an Ezpedition to tlre 

tinuation of fine weather and then only on horseback by men free 
from giddiness. 

Amon t the different Alpine lakes of the province of Canter- 
bury, La f e Pukaki is without doubt the most picturesque. It lies 
1746 feet above the sea, is 10  miles long and 4 miles broad, and 
its formation is one of the most interesting ob'ects which can be h resented to the geologist and physical geograp er. Nowhere, so & as my knowle e exteuds, are the proofs so convincing that 
it has, like similar "e a k a  in other Alpine regions, been fonned by 
the retreat of an enormous glacier. But it may truly-be stated 
that the view from its shores towards its sources will rival in beauty 
and majesty any known views in the world. 

In  the centre, Mount Cook, resemblin a large white tent, rises 
above the other iceclad giants, of which %I ount Stokes and Mount 
Sefton to the south, and Mount Haidinger to the north, are the most 
cons icuous. The bed of the river Tasman, nearly as wide as the lake 
itsel f , continues for 23 miles in a straight line to the base of Mount 
Cook ; here dividing into two branches, of which the eastern one is 
the broadest and most im rtant. In  this main branch, 2 miles 
above the southern foot of Eount  Cmk, terminates the great Tra- 
man glacier, the largest of all New Zealand glaciers On both 
sides the ranges present us not only with roches mou tdes ,  but 
also with terraces cut into the rock, doping down at such an angle 
that their fall can be accurately measured (from l'p to 4'). 

VI1.-Etpedition to the West Cwst of Otago, Neur Zealand; roitR 
an Accow.rt of the Discovery of a Lola Pass from Martin's 
Bay to Lahe Wakutipu. By JAMES HECTOR, Esq., ED., 
Provincial Geologist.* (MAP, p. 56.) 

Read, December 12, 1864. 

ON the 20th of March, 1863, I represented to his IIonour the 
Superintendent that I was desirous of extending the Geological 
Survey of this provhce into the West Coast district durin the 
following winter, and sug sted that a small sailing-vessel s f ould 
be placed at my disposffor that purpose My proposal was 
willingly acceded to, and a schooner-rig ed acht called the 
Matilda Hayes, of 20 tons re@ster, was se f ec J for the service. 
A light whale-boat was also bullt for the wrvice at Port Chalmers, 
21 teet in, length, so that it could be taken on the deck of the 
schooner. 

Abridged from the original Report in the 'Otago Provincial Gorernment 
Gazette' of November 5, 1863. 
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On the evening of the 20th lMay we sailed from Otago Heads, with 
a fair breeze from the north-east, but it died awa during the night, 
and till the evening of the 24th we drifted slow 7 y along with only 
light but favourable uffi of wind. The weather during this time 
was delightful, and gere  was nothing in the clear warm air, richly 
tinted sky, and delicate veil of haze that hung over the land, to 
remind one that it was only a month from the shortest day. A t  
night the sea was rendered brightly phosphorescent, principally by 
swarms of minute ciliagrade medusa 

A constant current sets u this t of the coast to the north- 
ward, and is stated in the ' #. Z. E t  ' at from 1 to 1) mile er 
hour. This may be the case close in shore, but as our course i' ay 
7 miles fmm land, we did not find i t  to exceed ) mile per hour. 
When anchored in the channel within the bar at the Heads, the 
current was found to run at the rate of 2) knots per hour alter- 
nately with the ebb and flood tides, and the temperature of the 
ebbing waters to be lo Fahr. lower than that of the flood, this dif- 
ference being constant both with day and night tides, the ebb 
being 50' and the flood 51°. When 6 or 7 d e s  from land, the 
temperature was, however, constantly 51°. 

During the 24th there were si,gns of stormy weather brewing in 
the south, so that we h ged close to the land between the Nuggets 
and Tautuku Bay. 8 e  mast here is picturesque, being preci- 
pitous with numerous indentations. The cliffs, which rise to an 
average height of 270 feet, are com osed of stratified rock, dipping 
to the north-east, with from 12' to g 0" inclination to the horizon. 

On the 25th I landed in Riverton Harbour, and engaged the 
services of a native crew to accompany the Ex dition in one of r their lar sealing-yawls. I moreover engage a native seaman 
named gemy, who was strongly recommended as being well 
acquainted wit11 the West Coast. I was detained in Riverton, 
bargaining with the &Laoris and by other delays, until the 11th of 
June. Riverton Harbour is not suitable for a vessel of more than 
100 tons, as the river is too narrow to permit a large craft 
mooring with the strong currents that set with both the ebb and 
flood tide. That with the ebb ordinarily runs a t  4 knots per 
hour, and is greatly increased during freshets. 

At 9 A.M. on the 12th June we crossed the bar, just at  full tide, 
the depth of water being 7+ feet. On quitting the roadstead, 
which is that portion of the bay sheltered from the west by Howell's 
Point, we found it blowing a stiff breeze from the W.S.W. This 
wind suited us very well, as my object was to reach Port William 
in Stewart's Island, there to await the first easterly breeze we 
mi ht have. 

!'he -t of Stewart's Island is bold but not ~recioitous, and 
thickly wooded to the water's edge. There are several ;nubo nooks 
YOL XHXIV. H 
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in which vessels can anchor safely ; and in one small bay off a 
stream, named in the chart Murray River, we saw two large vessels 
lying in shelter. I remained two days in Port William, munding, 

lng, examiuing its show, and getting the data for a more 
dre? detai ed plan of it than is given in the Adniialty chart. 

As we gradually lost sight of Stewart's Island, in departing 
on our course to the weat coast, it became wreathed in dark 
temptuous clouds; while before us, over the valley of the 
IVaitru River, the twilight was clear but lurid. Partly sailing 
and partly towing we passed the white cliffi of Chalky Island, 
which remind one of the Isle of IYight ; and rounding the Garden 
Tslands at 11 A.M., soon after anchored in the capacious and land- 
locked harbour of Southport. 

Tbe south end of the port is named Lee Bay, the shore being 
exposed to the north-west gales. The beach there is shingly, and 
rises 50 feet to a level and fine1 timbered flat, on walking across 
which for a distance of 14 mile came out on the shore of Preaer- 
vation Inlet. The extent of this level neck of land between the 
two inlets does not exceed 1000 or 1200 acres in extent. The 
flats are covered with a fair growth of timber, comprising red, 
black, and a few white pines, totara, mapau, iron-wood, carmachia, 
birch, and many other trees of the southern parts of the province. 
Excepting the supplejacks in a few places, the forest is quite open, 
and much more easily traversed than I expected. I t  is the shrub- 
growth around the shores which is so remarkable for its beauty and 

diversit{ 
. No artificial arrangement could effect the rich and 

p c e f u  variety of some of the natural grou of shrubs that 
clothe the little headlands and rocky islands. 5 is probable that 
the Garden Islands were so named from their excelling in this 
respect. 

A t  3 o'clock in the afternoon of the 22nd of July, we were off 
the south entrance to Dusky Bay. I t  was uite dark when w e  7 pasaed Breaksea Sound, the night being mi d and fine, with a 
light southerly hreeze. The sea was brilliantly illuminated with 
large fiery masaes, which proved to be compound po<yps, forming 
tubular masaes sometimes 12 inches in length and 2 in diameter. 

The breeze continued favourable until daybreak, when it became 
calm, the air being deliciously fresh and mild. \Vhen off Nancy 
Sound, at a distance of 7 miles from the shore, we had a panoramic 
view embracing the whole coast from Milford Sound to Dusky Bay. 
Its aspect is gloomy and forbidding in the extreme. The black 
mountains rise abruptly from the water's edge, with a slope rarely 
less than 25", and often 50" to 60J, but not forming sheer preci- 
pices. The walls of the Sounds are equally abrupt, and it is 
obvious a t  the first glance that they cannot have originated a s  
arms of the sea, or be due in any degree to its erosive action ; 
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their most protected angles and nooks having the =me abrupt 
and still outline that characterises the seaward slope. The view 
from the summit of a range of mountains--when a mantle of 
clouds conceals their base and wells up into all the valleys and 
ravines-has been likened to their partial submer ence beneath 
the sea; and to convey a correct impression of tf e appearance 
of this coast, I need only reverse the simile, as the hard outlines . 

and profound valleyq which we are accustomed to see only at  con- 
siderable elevations, have been here reduced to the sea level. 

We remained nearly stationary till 1 P.M., when the wind 
shifted to the north-west, and clouds began to gather on the 
mountains, warning us to take shelter, so that we put back to 
Thompson Sound, which was 7 miles to the southward, as it could 
be most easily entered with the wind from this quarter, and more- 
over, affords a more secure anchorage thau Nancy Sound, to which 
we were o p i t e .  The wind carried us right into the Sound, but 
then faile f us, so that the boat had to be launched, and the yacht 
towed up to the anchorage in Dens Cove, a distance of 3 miles. 
We were hardly anchored when the storm from the north-west 
broke, and in a few hours acquired great violence-the gusts of 
wind drawing through the narrow mountain valley having terrific 
force, and. accompanied by torrents of rain. This storm, which 
continued for 3 days, was the most violent we had had on the 
coast, the gusts of wind having such strength that though we lay 
in a land-locked cove, it was found necessary, besides putting down 
two anchors, to moor the craft to the trees. The rain was in- 
cessant and very heavy, as much as 8 inches fallin in 48 hours. 

On the 28th we took advantage of n moderate freeze to sail up 
the Sound. The scenery is very remarkable. The mountains 
have an average height of 2000 feet, and a few peaks rise to 
4000 or 5000 feet. For several thousand feet above the water- 
level, and probably far beneath it, the rock has been smoothed 
and planed down by the ice action. 

On the 5th of August we pmed into Doubtful Inlet, after 
several days' detention in the narrow arms of the Sound, and a 
favourable breeze soon csrried us again to Thompson Sound. On 
the right side of Doubtful Inlet I found a snug little cove, not par- 
ticularly marked on the chart, where there is a convenient anchorage 
for vessels not drawin more than 10 feet water. If we had known 
of this place it would f ave saved us several days, as we should not 
have required to take the schooner up to the head of Crooked Arm, 
from which we had found it difficult to escape again. 

We striled next morning for Milford Sound, which is distant 40 
miles to the north. Until nightfall we made but little progress, 
but by daybreak next morning we were off the entrance. The 
scene was magnificent as the sun rose and alowly lighted up the 

H 2 
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inequalities of coastward slope, and so threw back the mountains in 
their true proportions and full grandeur. At  dawn they had 
looked rather insignificant, their sharp serrated crests seeming 
merely to form a summit of a dark wall rising close to the water's 
edge. These mountains have a different aspect from those further 
to the south, for instead of solid cubical masses bounded by mural 
cliffs, they form group of aks joined by narrow ridges, and throw 
off sloping spurs towards t r e sea The highest mountains almost 
overhaw the sound on either side-Pembroke Peak on the north u . - 

having a rounded summit covered with perpetual snow, and the 
Llawrenny Peaks to the south being also snow-clad. I t  w a  
11 o'clock before we pssed Fox Point, which is the south head- 
land, as at that time in fine weather the breeze commences to blow 
up the Sound from the seaward. Three miles from the entrance of 
the Sound it becomes contracted to the width of mile, and 
its sides rise per ndicularly from the water's ed , sometimes for 
2000 feet, and t p en slope at a high angle to t 8" e peaks that are 
covered with perpetual snow. The scenery is quite equal to the 
finest that can be enjoyed by the most difficult and toilsome journeys 
into the A l p  of the interior, and the effect is great1 enhanced i' as well as the access made more easy by the incursion o the Eea as 
it wen: into their alpine solitudes. The sea, in fact, now occupies 
a chasm that was in past ages ploughed b an immense glac~er, 
and it is through the natural progress deven t s  by which the 
mountain m a s  has been reduced in altitude that the ice-stream h a s  
been replaced by the waters of the ocean. The evidence of this 
change may be seen a t  a glance. The lateral valleys join the 
main one at various elevations, but are all sharply cut off b the 
precipitous wall of the Sound, the erosion of which was no dbubt 
continued by a great central glacier long after the subordinate and 
tributary glaciers had ceased to exist. The precipices exhibit the 
marks of ice-action with great distinctness, and descend quite 

abrupt!L to a depth of 800 to 1200 feet below the water-level. 
Towar its head, the Sound becomes more expanded, and receives 
several large valleys that preserve the same character, but radiate 
in different directions into the hi@est ranges. At the time that 
these valleys were filled with glaclers a great L L  Ice Lake" must 
have existed in the upper and ex nded portion of the Sound, from 
which the on1 outlet would be t R" rough the chasm which forms its 
lower part. $wo hours' sail brought us into a fresh-water basin, 
where we anchored. Two streams of considerable size enter the 
head of Milford Sound, the Cleddau Kiver from the B.B.E., and 
the Arthur Kiver from the south-west. A well timbered-flat about 
a mile in extent lies between them, which has been principally formed 
by the materials brought down by the finementioned stream, con- 
sisting of shingle and stratified sands. I t  is evidently a river- 
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valley deposit, and its surface slopes up the valley of the Cleddau 
River, forming benches 4 to 6 feet above the highest flooda This 
flat (and a few hundred acres on islands in the lower rt of the 
Arthur River) is the only land at the head of Milford Kund  that 
could possibly be made available for any purpose. 

Below the narrow part of the Sound around Anita Bay there is 
another small rtion of level land, but it is a mere strip by the r water's edge a ong the base of steep ranges of hills. Fresh-Water 
Basin, in which we were moored, is an expansion of the main 
channel of the Cleddau River 1 ing between the before-mentioned 
flat and a vertical precipice o ! rock, but closed in from the u p  
Sound winds by Cemetery Point. W e  lay within a few hundred 
yards of the foot of a cascade 540 feet ill vertical height The 
grand scale of the surroundin scenery detracts, however, from the . 
imposing effect which this fa1 7 would have in any other situation. 
The volume of water is very considerable, especially after heavy 
rains, forming a stream for 100 yards betweeri the foot of the fall 
and the edge of the sea 40 feet in width, and, judging from the 
flood-mark, sometimes 18 to 20 feet in depth. The occasional 
flooding and the continued dashing of wind and spmy from the 
falling water have prevented the growth of scrub on a emall plot 
of about an acre in extent, which from a distance presents the 
leasant, because unusual, sight on this coast, of a grassy knoll. 

!'he surface of this plot is covered with hummocks, not unlike 
graves, which doubtless has suggested the name Cemetery. 

On the 10th August tlie weather promising well in the forenoon, 
I started on an exploratory journey up the valley of the Cleddau 
River; but in the afternoon it began to snow heavily, so that I 
had to return &er getting about 5 milea from the mouth. The 
valley has a ve rapid fall, but it is crossed by no ledges of rock '7 or other obstac es than the large boulders derived from ancient 
moraines with which the valle is partially Mocked u . The floor 2' g of the valley is composed o the detrital matter, t e rock only 
showing a t  the sides, where it forms steep1 -inclined slopes grooved 
and scratched like those of the Sound. 'Jhree valleyspin to form 
the main valley of the Cleddau River, but they all seem to origi- 
nate among precipitous mountains, and give no hope of an easy 
passage to the eastern side. 

On the 17th August, there having been several days of fine 
weather, with south-east wind, I made another attempt to examine 
the Cleddau River, takin with me three men, a tent, and pro- 
visions for some days #he w& were very dry aud pleasant, 
and the stream so much lower than during the previous week, that 
we were able to skirt it in many places where I had previously 
to wade acroea it. 
, Following up the middle of the three branches, by evening we 
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had made about 8 miles-the latter part of the journey being very 
ro h work on account of the great size of the boulders which 
Moc 7 the channel, and over which we had to scramble at the risk 
of slipping into the torrent; this did happen to two of the p y ,  
but fortunately with no worse result than a thorough d r e n c h  in 
the icy water. The fall of the river is vwy great ; and tbe %ed 
of the stream is everywhere composed of glacier detritus, some- 
times rudely stratified, and filling the valley tu the height of 1500 
feet above the sea level, the immediate river-valley being exca- 
vated between this accumulation and the steep, smooth wall of 
rock against which it rests. 

Next day we followed up one of the branches to its source. The 
upper part of its valley is cut, to the depth of 540 feet, through a 
true moraine consisting of earthy clay, and containing regular 
blocks of rock of all eiees up to 30 and even 40 feet in diameter. 
The stream ends quite abru tly against a glacialised surface of 
rock, which 810 ea to a heig !I t of 3000 feet, a t  an angle of from 
3U0 to 10'. ~ i e  snow which falls fmrn the mountains is unable 
to lie on this polished surface, and. sliding down, wedges in a t  the 
back of the moraine, forming a miniature glacier, though without 
the true ice structure, at an elevation of otily 1000 feet above the 
sea-level. The depth of the groove, which has been cut by this 
snow-bank between the rock and the moraine, is not less than 
400 k t .  

By a slightly-danpua climb we got up the glacialised d a c e  
of the mck, and on to the top of the great moraine which is heaped 
up against it. The frequent lands11 which take place from the 
face of the moraine-cliff do great Evoc amo? the tree. that 

on top, leaving their roots bare, so that t ey die, and are 
easily thrown over. The forest is very open, and some of the 
treea are of good size. The princi 1 treea which I observed a t  
an altitude of 1800 feet were the b r' ck-bih,  the iron-wood or 
h t ta ,  the remu, t o t a r d m  (a second species of P o d o c a ~ p s ) ,  
broad leaf, New Zealand holly (Euybria dentata), moka, and 
several others. 

At this altitude, on wester1 exposurea, there are few lichen8 or 
mo%ses, as the woods are we1 7 aired and the soil dry. \Ve were 
now in the third great longitudinal valley, which runs north and 
south, crossing the main valley, which is continuous with that of 
the Sound. As these valleys conform to the trend of the strata, 
they probably indicate lines of softer mck along which the erosion 
was more easily effected by the d e n d i n g  glaciers. In  these 
valleys the moraine matter is hea principally on the eastern 9" . eidc, being opposite to that upon w ich the greatest accumulation 
of ice must always have taken place. 

Although the mountains rise so precipitously from the valleys, 
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they are not so steep towards their summits, where there is gene- 
rally a large area presenting slopes on which snow could rest under 
circumstances favourable for its accumulation, and form the source 
of glaciers which would descend into the lower valleys. Pembroke 
Peak (6623 feet) is covered with perpetual snow, which on its 
southeast face extenda as low as 4000 fed, with a slope of 20' to 
30°, and there terminates in a cliff of true lacid ice, judging by 
its intense blue tint compared with that of t f e surrounding snow; 
and did it not overhang a precipice, this ice would doubtleas 
descend as a glacier tu a very low altitude. Now the ave 
height of the mountain-ridges is nearly 6000 feet, and v i t h x  
present conditions of climate, an elevation of the land equal to 
2000 feet would, according to the best estimate I can fonri, raise 
a b u t  six-tenths of the area of this mountain district Co that altitude, 
which is certainly considerably above the snow-liue in the strict 
sense; that is the line above which the snow never disap 
during the summer, unless by gravitation after muwing the g acler 
form bv repelation. 

I=" 
It g a  ;istake to estimate the size of glaciers generated from 

a mountain-range merely by its altitude, as it is truly the atea 
which in the district is elevated above the snow-line that deter- 
mine~ their extent. If this be the case, the area must always be 
diminishinu rapidly from the eroding action of the descending ice, 
and therePore the extent of the glaciem must dso diminish 
Judging from the structure of the sounds on the west side of the 
mountains, and that of the lake district on the east side, I am 
inclined to think that the opposite sides of this mountain-range 
have undergone repeated and alternate oscillations to the extent 
of at least 1000 feet in either direction from a nominal point; and 
that the western district bein at present near to the 
greatest depression, the re-e P evation of the land to tK?$;: 
extreme would be almost sufficient to extend the glaciers to their 
ancient limits, for the residual ex- of cold to effect this could 
easily be accounted for by the necessary alterations in the physical 
geogra hy of the country which would accompany such re-eleva- 
tion. $he immense l a p  of time and the number of secular returns 
of tbese conditions is well ehown by the remains of the hiih-ievel 
valleys, which were the wide channels for glaciers of earlier date, 
but are now represented as fringing shelves along the sides of 
more profound valleys, just like the terraces skirting the valley of 
a river which is changing its c o w  from side to side of a gra- 
dually deepening channel. 

From the altitude we had attained I could see tbat them wae 
no hope of finding a saddle at  the head of this valley, whereby 
communication could be had with the inhabited districte on the 
w t  aide. All further progress appeared to be barred by precipitous 
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mountains 5000 feet in height, with detached snowy peaks eve& 
thousand feet higlier. As the weather was very threatening, we 
made our way back to the camp of the previous night, and regained 
the schooner next day during a violent storm, with rain from the 
south-west. 

On the 24th August I left the head of Milford Sound, and 
dropped down to Anita Bay, where we anchored at dark; and 
next morning, at  4 A.M., taking advantage of the land-breeze, 
sailed to the northwards to the Awarua River, which is laid down 
on the chart 18 miles further up the coast. After making 6 miles, 
the wind died away when we were off Yates' Yoint, which is the 
first promontory to the north of Milford Sound 

As the yacht lay becalmed, with too heavy a swell running to 
allow of our towlig, and as i t  was necessary that the Awarua 
should be carefully examined before we attempted to enter it with 
the craft, I went on in advance with three hands in 'the whale- 
boat. Keepin close in-shore, I had a good view of the coast, and 
satisfied mysel f that it would be quite possible to get along it from 
Milford Sound northwards. The mast-line forms a succession of 
bold headlands, which generally have a group of sharp rocks, or 
a long reef extending from them to the seaward. Between these 
headlands are shallow bays, with steep sandy or shingly beaches, 
on which the surf breaks with tremendous violence. Three of 
these bays are of large size, each having a large valley extending 
from i t  into the interior in a southerly direction; and it is as 
flowing into the most norther1 of these that the Awarua of the 
Admiralty Sune or is laid 66wn on the chart. The pmper 
Awarua of the d a r i s ,  according to all the information that I am 
able to collect, is, however, a large river that falls into Jackson's 
Bay to the north of that river, which I named the Jackson last 
summer, but which I have since learnt is known to the Maoris as 
the Terrewhatta. 

after pulling 10 miles, and when opposite to the south end of 
the second bay, or Martin's Bay of the chart, we observed a smoke 
on the shore ; and, on standing in for it, found it to be a party of 
Maoris, who made signs for us to land ; but as the sea was  h a l t -  
ing nearly a quarter of a mile from the shore, I dared not take 
the boat even within hail. Guided by the Admiralty chart, which 
hitherto I had found faithfully correct, I ww making to the next bay 
to the north in search of the Awarua River, when our guide, who 
had been along this coast sealing, though he knew nothmg of that 
river, thought that I was going too far, and that the mouth of the 
only large river he had ever heard of on the coast, into which then: 
was a chance of taking a yacht, was at  the northern extremity of 
Martin's Bay, as he recognised the long and dangerous reefs that 
lay before us. On making towards the north end of the sandy 
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beach, which extends for 3 miles, we found a strong current against 
us, which quite confirmed this opinion. Still, however, when close 
in shore, we could eee no appearance of an entrance, the surf 

to break with increased violence where the sandy beach 
m'eets e rocks. Proceedi cautious1 , and keeping a few boata' 
lengths from the rocks, we 5 owever ? ound that thls appearance 
was deceptive, and that there waa really a pretty-wide channel 
lying between the rocks and the point of the sandspit ; and ulling 
up against a current of two or three knots, a few hund&!yar& 
brought us into comparatively still water, when we found that we 
were in a lar river about a quarter of a mile in width, the first 
reach of whic r extends for near1 2 miles parallel with the sea- ?' shore, and separated from it on y by a narrow sandspit. After 
landing on a gravelly point, wliere there was an old Maori hut 
and a camping-place where tents had been pitched very recently, 
I lost no time in examining and making a rough plan of the 
entrance of the river ; and having sounded carefully, set up guide- 
marks by which to bring in the schooner at once with next morn- 
ing's tide should she arrive in the offing during the night. The 
channel is quite dee enough for much larger vessels, as there is 
10 feet of water in 8 e  shallowest part of the bar ; but it is very 
narrow, and there are five or six awkward sunken rocks on that 
side on to which the current would naturally tend to sweep a 
vessel. However, I anticipated no difficulty m getting the yacht 
in if we could only hit time of the tide. Next morning, . 
as we could see nothin the offing, we ulled up the river 

t f  nst the ebb for a were grea y pleased with the 
a air' uvial land, and the b e  quality of the forest growth with which 
it is covered. Being afraid that the schooner might arrive in 
time for the evening tide, I did not go far up the river; and on 
returning to the sandspit a t  1 P.M., we saw her a t  a distance of 
8 miles to the south-west, but further from the land than where 
we had left her on the previous day. After lighting a large fire 
as a signal, it bein then low tide, I was able to improve my plan 
of the entrance to f e river, and fill in the rocks and channel more 
accurately than previously. The current was flowing out with 
p a t  velocity, the clear channel at the turn of the tide being con- 
tracted to a width of 110 feet. 

Next morning (the 27th Auguat) there was a fine southerly 
breeze, and we were on the look-out for the schooner, but she was 
not in sight. However, a t  8 A.M. we heard her gun fire m u d  the 
point to the north, and immediately put out across the bar, it being 
then almost the turn of high-water. When they picked us u after 
a pull of a col~ple of miles from the land, I learnt that the s k  per, 

16 P mialed by the chart, had been sweepin the northmost bay a1 the 
morning in search of the ,entrance of e Awarua River, where he 
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expected to communicate with me. He describes the bay as being 
vey  deep, with a bdd boulder-beach, without any appcaxance of 
a nver, and complained of the great risk he had mn in being led 
to sweep so close in-ehore in search of the river through the emor 
of the chart, for, if a nor'wester had sprung up, he never could 
have beat out against it. 

Early on the rnorning of the 28th I proceeded up the river, 
accompanied by the skip er, to see how far up it would be advisable 
to take the yacht. Y e  l!m d the advantage of the flood-tide, which 
carried us rapidly u d after a distance of 4 miles, we were r an ' surprised and delig ted to find that it flows out of a bke  1 to 2 
miles in width, and extending in a southerly direction for 10 or 
12 miles. We had a fair wind up this lake, BO that by noon we 
reached its upper extremity, w h e i  a considerable str&m enters 
it from the s.s.E., and up which we were able to take the boat 
for nearly a mile. The lower rt of this lake is comparatively r shallow, varying from 6 to 10 fat oms, and surrounded by a large 
extent of level land, which is coutinuous with the flat through 
which the river winds, and is bounded on either hand by low 
sloping hills. 

About 5 miles from its lower end it, however, acquires all the 
charactem of one of the Sounds, being bounded by steep mountains 
that rise out of deep water. At  the head of the lake there is a 
large flat, covered with thickets of the tutu, fuchsia, and other 
shrubs. This river is called by the Maoris the lI1akatipu-kaduku, 
or the river that leads up to the Wakatipu l ake  ; by which they 
mean, not the \Irakatipu Lake of the east side of the mountains, 
but the lake I had just dimovered, and which, in order to avoid 
coufusion, I propcwe to name the Kakapo Lake, in order to 
preserve the name of that rare and interesting bird which will, in 
all probability, soon become extinct; and preserving part of the 
Maori name, I would name the river Kaduku.* 

Martin's Bay, into which the Kaduku Kiver flom, is 4 miles arroes, 
between the two headlands, and rather less than a mile in depth. 
The be& weather for entering the Kaduku River is after a fkw 
days of light N.N.E. or aouth-east wi~.ds, or with a light south-west 
wind if there has not been previously a gale from that quarter, as 
in that case there is sure to be a heavy swell, especially if the 
barometer is low. The most severe gales on the coast are from 
between N.N.E. and N.N.w., and not often from north-west, as ie 
the case farther south, and on the whole these were the prevailing 
winds during the month's experience we had of the place. AB the 
bay is open and the current sets atrongly off shore to the south- 

The lake ia called ';,i+lsKerrow'' on the official maps, and the river at the head 
of the lake " Hollyford. 



ward, there would be little danger in a vessel anchoring in it for a 
short time in fine weather, to wait the proper time in taking the 
bar, as, if a northerly palale sprang up, she could eaaily reach 
Milford Sound with the first of ~ t .  
The daugers, however, which are incurred in entering the Kaduku 

River, are very great in its present condition, arisrng from the 
narrownm of the channel, the strength of the outeetting current 
(excepting at high water), and the exposed nature of the coast, on 
which there is nearly always a heavy swell rolling. Still, however, 
I believe it could be greatly improved, and would form at least 
quite as good a port as  many which are freely entered b sailing 
vessels and steamers of small size on other parts of t i e New 
Zealand coast. If, however, an easy line of route be discovered 
to the interior of the Province from this point, this district-which 
is in itself of great interest-will obviously acgire a still higher 
importauce, from its being the nearest part of ew Zealand to the 
Australian and Tasmanian ports, so that in future times it niay 
not im robably be a terminus of mail and telegraphic communica- 
tion. !in that ease, for the conve~lience of large vessels, it would 
be necessary to have communication with Milfbrd Sound, either by 
a system of lighterage, or overland, by road or railway, and thus 
render useful one of the most excellent harbours on the coast ; the 
only defect of which ariaes from its great depth of water and small 
exteat of available land on its shores. 

A previous examination of the structure of the country between 
K d u k u  River and Lake Wakatipu, left no doubt on my mind 
that the Southern Alps were traversed in this longitude by a de- 
r e d  valley, similar in all probability to that recently described gy Dr. b a s t  as leading fmm the head of the \Vanah Lake, and 

through which I might certainly expect to find an easy route 
between the east and west slopes of the island. This impression I 
communicated verbally a t  the time to his Honour the Superin- 
tendent, my only doubt being as to the exact place at  which such 
a route would terminate on the coast. A statement, which I had 
heard, that Messrs. M'Kellar and Gun had seen the waters of 
Milford Sound, inclined xne, though it was rather against my own 
theoretical views, to ex ct it to lead towards that point ; but my P" examination of the val ey of the Cleddatl River, a t  the head of 
Milford Sound, had quite precluded any hope of a low ass in 
that direction. However, the view I had frolo Skipper's Loge ,  
above the east shore of Kakapo Lake, enabled me at once to 
recogniee the per line of route as lying up the valley of the 

G y f o r d )  River ; and further, from the Maoris we 
met on t e coast, I learnt that, by travelling in that direction, Ibkapo IPr 
several parties of natives had in former days migrated to the 
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settlements on the southern part of the island. I tnerefore a t  once 
made arrangements for crossing the mountains and proceeding to 
Dunedin for the purpose of communicating with the Government, 
according to my promise, before the expiry of five mont.hs from 
the time the Expedition started. Accordingly, on the 23rd Sep 
tember, I left the yacht in the Kaduku under the care of the 
skipper, and took three men across the mountains with me, one of 
whom was Mr. Hutchinson, the owner of the yacht, and whose 
great desire to see the West Coast had induced him to ship as 
one of the handa 

The river haa a width of from 80 to 100 yards, and winds 
through a valley which, for the 6rst 6 miles, aver? one mile in 
width aud trends t3S.E. from the lake. At  that dlstance frtnn its 
mouth, it receives a branch 60 yards in width that forms the 
outlet of the IVawaihiwuk Lake * of the Maoris, a place that 
the visit periodically to catch eela 

h e  upper part of the Kakapo River, and its tributary the 
Wawaihiwuk meet from almost opposite directions, the former ' 

draiuin the southern and the latter the northern extremity, of a 
longitufiinal valley which extends for about 40 miles with a general 
direction from north to south, having the Bryneira Mountains on 
the east and the Darran Mountains and Skipper's Range on the 
west ; the drain e beiu effected between the two latter mountain 

P ? Kafapo Lake. The shallows become more 
r;?ntt5 ::i;able above the junction of the two streams, and 
the valley is for a short distance narrowed by a range of low hills 
which project from the mountains on the south as d it were the 
remains of a barrier that had a t  one time closed the present outlet 
of the large valley. These hills, however, cause no obstruction, 
the river passing through them with an even channel, unbroken 
by falls or rocky ledges, and having tlats or sloping banks on 
either side. At  a distance, in a straight line, of 10 miles from 
the mouth of the river, where we arrived early on the second 
day, the channel was obstructed by the immense boulders of au 
ancient moraine, causiq a violent rapid about half-a-mile in 
length, so that from this point I sent back the dingy. The 
Darran Mountaim, which encircle the head of Milford Sound 
and form the west side of Kaka Valley, have a striking 

nce from tlik point, althoug r' from the profundity of the 
t r t h e  higher peaks are completely shut out from view. 

There is only one place where there is the slightest ap 
of a gap in this ran , but even there the saddle cannot K z  
than 3000 feet. above 5500 feet seem to bc 
covered with of small size descending 

* " Lake Ahbmter" on the ollicial mapa 
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through steep ravines as low as 3000 feet above the sea-level, but 
from the extent of bare rock from their lower extremity and the 
position of their termiual moraines, I am inclined to think that in 
some seasons they must descend about 500 feet lower. 

Above the boulder-rapid just mentioned, the fall of the stream 
is again comparatively slight for 10 or 12 miles, a t  which place 
the valley is c r o ~ e d  by a second moraine, but in this part of its 
course, besides the fre uent occurrence of shallows, its channel is 
much obstructed by dri 9 t wood, which is frequent1 piled to a height 

r i of 10 feet b floods. I n  some rts of the val ey the flat land, 
which is o p o d  guality and a t v e  the highest floods, is nearly 
2 miles in w~dth. rhe  forest which covers the flats is very open 
and free from underwood, and contains some fine timber-trees. 
Above the second boulder-rapid, the rounded shingle fills the 
valley from side to side, so that the useful land ma be considered 

extremity of the Kakapo Lake. 
f' to terminate a t  that point, or about 18 miles rom the south 

After loeing four days by continued rain, which I was su 
to find only caused a rise of a few feet in the river, we reac Ti"" ed a 
stream which descends from the saddle a t  the source of tlie 
Greenstone River on the morning of the 1st October, being then a 
distance of 25 miles from the Kakapo Lake, altbough by the 
route we had come, following all the bends of the river, we must 
have travelled 40 miles, as it occupied us eighteen hours exclusive 
of all delays. 

I may state that the rise of the valley to this point I estimate a t  
400 feet, and thus far there would be no heavy gradients to be 
overcome in the construction of a road. After followin u the % P Pass Creek for a short distance, and with an easy clim o two 
hours, we reached the top of a bald hill on the west side of the 
Greenstone Valley, bein I have no doubt, the same from which 
Mesm. MCKellar and 8' un obtained their prospect of the western 
slope, when in search of new r t o r a l  country. W e  encamped 
near to the top of the hill, whic is over 3000 feet above the sea- 
level, and a t  least 1400 feet above the highest point of the Green- 
stone Valley, or, in other words, just so much higher than it was 
necessary for us to rise in order to strike the waters that flow to 
the East. The bed of the stream which descends to the westward 
from the saddle is very precipitous, but on both sides of it there 
are spurs which lead easily down to the Kakapo Valley. Two 
lakes occu y the bottom of the valle where the water turns, 1 X, separated y a mossy flat ; the water m the north-west, which 
is half a mile in extent, formin the Pass Creek, while that of f the South Luke, which is 2 miles ong and half a mile wide, forms 
the Greenstone River that flows to the Wakatipu Lake. From 
the top of the hill 1 obtained a view of a second and even deepor 
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valley, which I suspect leads through to the Mavora Lakes and is 
the route which has been frequently traversed by the Maoris, 
between the Wakatipu, Kaduku, and Riverton. 

After two hours' walk along the ridge next morning in a south- 
east direction, we descended into the Greenstone Vdle and 
reached my furthest camp of last April, and by nightfa I' 1 got 
several miles below the point where we, on that occasion, left our 
horses. The descent of the valley of the west, or McKellar's branch 
of the Greenstone River, is very entle and uniform, and the total 
fall from the McKellar Lake at t f e summit level to the I'akatipu 
Lake, a distance of about 22 miles, cannot exceed 400 feet 

As the lower part of the Greenstone River, for a few miles 
above where it receives the eastern or Caples branch, is obstructed 
by bush, I again followed McKellar and Gun's track by the 
Mararoa River, and next day reached the out-hut of Mr. Von 
Tunzelmann, situated on the Riverton track, 10 miles south-west 
of the Wakatipu Lake. The total distance from the Kakapo 

. Lake to the Wakatipu Lake by the route I followed is 90 miles. 
Rut if we had followed straight up the Kakapo Valley, and 
followed down the Greenstone River to where it enters the Lake, 
which would be the proper line to cut a track, the distance would 
be less than 50 miles. 

On the 4th October, I reached Queenstown, and frotn there 
sent back two men to clear the track I had "blazed" to the 
Kakapo Lake, and then return to the height of land and there 
await my arrival from Dunedin. Accompariied by Mr. Hutchinson 
I then proceeded by the ordinary route to the Dunstan, and 
thence by coach to this place, and had the pleasure of reporting 
my arrival to his I-Ionour on the 7th instant. 

I may state in conclusion that there will be no difficulty in 
constructing a road at a moderate expense between the Wakati u 
and Kakapo Lakes that will pass over a summit-level of t 1 e 
mountains that does not involve a rise of more than 400 feet above 
the IYakatipu Iake, which, being elevated 1000 feet above the 
sea, conwquently makes the western descent equal to 1400 feet, 
400 of which may be accomplished with an imperceptible gradient. 

NoTE.-T~~ Secretmy of the Gold Fields has placed in my 
hands a sketch-map of the country between the Kakapo and \\'aka- 
tipu Lakes, which in all the main features is very correct, made by 
rr miner nanied Caples, who states that he reached the sea at 
Martin's Bay in March last. From the statement which accom- 
panies this sketch, Mr. Caples appears to have kept on the 
mountain-ridges, and to have followed routes that were unne- 
cessarily difficult, and never to have entertained the idea that an 
easily practicable one existed ; he, howevcr, displayed extraordinary 
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energy and perseverance to accomplish what he did, and I take 
the liberty of referring to these circumstances, as I think that 
every credit is due to him, for being thc first to give any account 
of thie p v i o ~ ~ s l y  unknown dietrict. By comparing his sketch I 
recognise his McKcrrow Lake as bemg the Kakapo Lake, and his 
Holl ,ford River and Pike's Creek as corresponding respectively to 
the L a P O  River and the Wawaihiwnk Creek mentioned in the 
foregoing narrative. 

V I I 1 . - O b s m t i m  made in Central, Eastern, and Soutlm Arabia 
during a Journey through tlrd Country in 1862 and 1863. 
By W. G. PALGRAVE, Esq. 

A LINB: of route which led me across the Arabian Peninsula from 
Gaza to Maskat, thus traversing the country in its greatest breadth, 
could not but atford special opportunities for observation both of 
the land and of its inhabitants. A few notes, the result of such 
observation, may not be unacceptable, while they contribute to fill 
up the blanks in our view of Arabia 

I  am, indeed, aware that this very appreciation must be often 
imperfect, and on some points abeolutelp defective. This is mainly 
owlng to the circumstances under whlch I undertook and carried 
out my investigations For if, on one hand, my journey wee con- 
ducted in a manner affording me ample leiwre and great liberty 
for observation, whether personal or by means of inquiry from trust- 
worthy sources ; on the other hand, it was deficient in many condi- 
tions requisite for minute accuracy and absolute recision. Thus R the medical disguise which I had assumed, for t e greater facili- 
tation of my pmject, succeeded indeed to the full in reventing or 
nllaying native suspicion, and enabled me to visit ungsturhed and 
at my ease man localities of special interest, and to stay in or 
near them m 1 ong as might be necessary for my purpose. 
It furnished me also with many convenient opportunities for 
asking questions and collecting knowledge about regions lying 
out of my immediate rcach and off my path, without too much 
risk of thereby awaking the habitual distrust of the inhabitants, or 
displaying a dangerous appearance of over-curiosity. But this 
same disguieo unavoidabl deprived me of the means of taking r with me any mathematics or geodesical instruments, indispensable 
to accurate observations, and no less of the freedom requisite for 
sketching or photographing, na , often of even taking down on the 
spot notes however useful ; whiyc, at times, prudence rendered my 
interrogations and reseiirchcs less precise and lm hqoent than I 





should have otherwise made them, for fear lest a marked a p  
pearance of inquisitiveness should belie the character of a native 
travelling-physician. 

The districts which I myself visited in person were-lst, the 
Desert, as it lies from Ma'ln to the Djowf ; my route was, however, 
somewhat different from Mr. Wallin's, and pa9sed, for the most 
part, to the south of his. 2nd. The Djowf itself and its nei h- 
bourhood. 3rd. The route from thence to Djebel Shomer, &- 
lowing precisely Wallin's track, and next the town of Ha el, with 
a considerable part of the adjoining r v i n c e .  4th. T -1 e mute 
thence to the town of Bere dah in the aseem, and a large portion 
of that rovince also, wit K some of its principal towns, such as 
'Oneyzaf and others. 5th. The route from Bere dah to Sedeyr, 
and nearly the whole of the latter district. 6th. $he ~mvince of 
'Aared with its actual capital Er-Kiad, residence of t e Wahha- 
bee monarch, as well as the now ruined town of Derey'eeyah, kc. 
7th. Part of the provinces of Yemamah and Aflaj. 8th. The 
route thence, leading northward of the Hareek district to the town 
of Hofhouf, in the province of Ham. 9th. A good part of that 
province, as well as Kateef and its neighbourhood. 10th. The 
islands of Bahreyn. 11th. Katar and the pearl coast. 12th. The 
town of Sharja, and the adjoining promontory up to Ras Mesan- 
dom, and thence southward through the Batinah as far as 
Sohar. 18th. The part of 'Oman adjoining Samail and hlaskat, 
Seeb, &c. &c. 

What information I may inciilentally give on o tha  points of 
the country not comprehended within these l imit .  is principally 
the result of question and answer between myself, the inhabitants, 
and the Bedouins. I ought, indeed, to exce t the sea-coast of 
the Hedjaz and Yemen, with which navigation pad previously w- 
dered me convemnt. 

In the present narrative I shall first, for clearness sake, say a 
few words on the geographical outline and main features of tbe 
Arabian Peninsula, and more especial1 of the Desert, ita cha- 
racter, and its limits ; a main object of t& being to fill up in some 
measure the deficiencies left on that point by the accounts of pre- 
ceding travellers, such as Burckhardt, Wellsted, Wallin, &c : 
accounts accurate indeed, but incomplete. I shall then give a 
more detailed description of Nejed and the central provinces of 
Arabia ; and lastly of the eastern provinces and 'Oman. 

A vast extent of desert, with some scattered Bedouins roam- 
ing over it, a few rocky and barren mountains, black tents, 
sandy plains, and an occasional palm-tree or camel to complete 
the scene,-such is a very common idea of Arabia as deduced 
from the narratives of travellers, and even to a great extent con- 
firmed, or rather emlsdicd, in the outlines of many maps. Yet 
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such an idea, as applied to the greater part of the Peninsula, is 
far from correct. Desert does, indeed, occupy a certain por- 
tion of i t ;  but that is just the very portion with which the 
greater number of European travellers are aln~ost exclusively 
acquainted-I mean the outskirts. There are, indeed, certain 
atches of desert, of whose nature and extent I shall say more 

lereafier, even in the very centre; and again the outlying 
circle of desolation itself does, in a southerly direction, assume 
extraordinary breadth and depth, thus encroaching over a large 

towards the interior, but these are rather exceptions than 
t e general rule. The real character of Arabia is that of a 
large table-land, naturally fertile, and which is either cultivated 
or a t  least susceptible of cultivation; whose valle are well 
watered, and whose step s are far from arid,-a and full of r T 
towns and villages, of li e and habitation ; and next, encirclin 
all this, a ring of desert, sometimes very narrow, not indee f 
exceeding 50 or 60 miles in breadth,. but sometimes of con- 
siderable width, especially to the north and to the south; and, 
lastly, surrounding all, a chain of mountains, varying in character 
and elevation, but generally low, stony and barren, bordered by 
a line of coast often arid ; though here again the Yemen as well as 
the shores of 'Oman and Hasa, present exceptions of remarkable 
fertility. 

Again, the deaert itself may be distinguished into two kinds: 
namely, desert which is such merely because no one a t  the present 
day occu ies or cultivates it, and which would be accordingly 
better styfed deserted; " and, second1 duoi in the full sense 
of tile term-ho less, irremediable steri$ty and desolation. 

The former ~r escription of desert, or rather of deserted land, 
prevails towards the northern and western frontiers, the latter on 
the enstern and southern. 

And, to speak first of the desert that borders the north and west. 
Here a substratum of rock, generally granite, is overlaid by 

% I velly or sandy soil, presentin in a greater or lesser degree t ose 
conditions wh~ch allow a possi ility of 1ife.and vegetation, but never 
wholly destitute of them. This degree will of course vary in 
proportion to the quantity of water to be found at the surface, 
or a t  least a t  no great distance from it. It is, however, an 
unfortunate but a most characteristic feature of Arabia, that, 
through the whole of ita vast extent, no sin le flowing river worthy P of the name is to be found. I am aware t a t  some com 

7" ,t say z t  the cO&t geo raphem supply a few, but I re r in t 's respect more liberal than ature Na very ew running 
streams even are to be met with, unless it in the lowlands 
near the eastern coast and among the mountains of 'Oman, as we 
shall afterwards see. 

VOL. XXXIV. I 
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The reason of this is evident. Mountains are the reservoiri of 
a cfiuntry, and the nearer that country is to the uatorial line, "6 the loftier should be its mountains in order to affor a perennial 
supply of water. But Arabia, with the single exception of 'Oman, 
presents no mountains of sufficient elevation to answer that pur- 
pose. The range of hills near the coast is generally far too low- 
it varies, in fact, from about 500 to lOOQ feet in height, but 
seldom surpasses it ; and the centre is a mere steppe or plateau, 
whose table-lands barely attain 3000 feet above the sea-level, 
though they are decorated by the inhabitants with the title of 
mountains, ?or want of better. - 

Hence, whatever rain falls on these steppes, and rain does fall 
even heavily a t  times, especially in the winter and early spring, is 
soon absorbed in the crevasses of the loose soil, or in the sandy 
intersecting valleys, and thus collects underground, instead of 
above it. Near the sea-coast only, where the rim of the plateau 
breaks off abruptly, or gradually dips down, occasional running 
sources burst out, whose origin is to be sought for in the under- 
ground waters of the central lauds. But as the coast itself is iu 
general girt by a narrow mountain-chain close on. the sea-shore, 
such rivulets very seldom reach the sea, much less form rivers 
worthy of finding a place in a geographer's map. 

Of the abundance of subterranean water in central Arabia, anil 
of the means of irrigation thcre employed, I shall say more in the 

ss of this narrative. 
same causes occasion a similar and an even qeater dearth 

of above-ground water in the desert itsclf. Its reglons are con- 
siderably elevated above the sea-coast, being as it were backed up 
on all sides b the surrounding range already mentioned; but f they are again ower than the central steppes ; their average alti- 
tude varies, as far as I could judge from rough and half guess- 
work mensuration, from 500 to 1000 feet above the sea,-perhaps 
a little more. Being thus neithef high enough to attract the paas- 
ing clouds, nor low enough to give outlet to the confined under- 
ground waters, and preseuting. a very chinky and fisaured soil, they 
naturally remain drier than elther the central plateau or the coasts 
themselves. 

However, this desert or deserted land has its waters too, only 
the are in general to be sought for at a considerable distance 
Iln d erground: I have here seen wells of above a hundred feet in 
de th, though a t  times the water comes nearer the surface, espe- P cia ly, as we should naturally expect, in the lower grounds of 8uch 
track At times a lon line of wells marks out the cou& of a 
subterranwus abeam. %bus for the whole length of Wadi Sirban, 
from the Hauran in Syria to the Djowf, water is everywhere to 
be got a t  by digging for 10 or 15 feet in depth, and awuionally 
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even lesa But in other localities, such as Wadi Farook, on the 
opposite side of the peninsula, wells have been sunk to 100 feet 
and more without thereby obtaining a single drop 

No one who has traversed these region8 can have failed to 
remark throughout them the great frequency of abandoned and 
half-choked wells, or to notice that almost all the deeper wells, 
in the excavation of which much skill and persevering labour must 
have been exerc id ,  are of comparatively ancient date. These 
fads throw light on the former populousness of the country, and 
confirm the persuasion that what is now desert was, at least very 
often, not invariably so, nor needa be now, at least as far as its 
ph aical qualities are concerned. 

beades this, even where no wells exist, the moistuR of this 
subterraneoua reservoir, except where very great depth or a 
rocky and entirely impervious stratum prevents, slow1 oozes up 
through the soil, and g ive  rise to a tolerable growt X of gram, 
herbs, and shrubs, nay, even trees. Of herbs, Wallin has already 
mentioned the " samh " in his descri tion of the desert in the neigh- 
bourhood of the D' wf, and the ful f and accurate description sup- 
plied by him of a t  herb and i t s  use* may dispense me from 
repetition. Again, the mesaa', a shrubby bush, bearing small 
ovoid leaves, and a semi-acid fruit, much resembling our own red- 
currant in size, colour, and taste, abounds throughout the same 
region. These plants are peculiar to the north-weatern desert. 
Southward we find the khurta, whose leaves serve in tanning; the 
thorny katad; the sidr, with ita small and d 'sh berries; the 
nabak, a l o r  and tangled h u b ,  thickly laden in%aring-time with 
a h i i t  not unlike a diminutive apple, and which 1 have met with in 
Northern India also-it is more abundant towards the south-eastern 
desert; the p c e f u l  nabaa', and many other shrubs and plants, 
some p d  of narcotic or of medicinal properties, and bearing 
ample witnees to the productive powera of the soil. In  spring-time 
grass sproute up everywhere between the pebbles, and its dry and 
yellow stalks may yet be seen waving in the autumn. 

Such tracts form the greater part of the desert ing to the north 
and west, and are to be found, though a t  rarer intervals, in the 
eastern part of the same circle, seldom in the southern. They are 
the cmtomary resort of Bedouin tribes, whoee indolence prevents 
them from rofiting by the hidden resources of the soil, while its 
surface, wi t! out labour of culture, supplies the pastors and their 
droves with sufficient, though m T means of existence. Hence 
these wandering and brigandish erdsmen (for such is the real 
delinition of the Bedouin Arab) swarm on the outskirts of the 

ninsula, and more especially on its northern and western frontiers 
From this circum&ance travellers, very few of whom c r w  the 
deeert-belt towards the interior of the country, readily conclude that 

1 2  



the h d  and its inhabitants are similar throughout to what they 
have themselves thus met with on the outskirta And hence in a 

t measure have arisen exapgerated calculations of Bedouin 
and number, and a somewhht depreciatory view of the whole 

peninsula itself. 
But the Bedouins, like the tracts which they frequent, do, in 

fact, form little more than a sort of hollow circle surrounding 
a central region of a very different character both in itself 
and in its inhabitants. Accordingly, as we advance further on 
towards the inner provinces, cultivation soon re-appears, then 
increases, and at last while the Bedouins, follow- 

and at  last 

localities 
In some old-fashioned m a p  we find " Anthropopliy ' put 

down on the extreme limik of discovered reeions, as thus a ord~ng 
ample apolo for want of ulterior explorat~on. Somewhat in the 
aame way, gdouin Arabs, being little disposed to let travellers, 
eepecially Europeans, pass unscathed, have become, and remained, 
the self-constituted limits of discovery, and all that lies beyond 
them is in consequence set down as Bedouin also. But to return 
to our subject. 

I have already stated that this deserted rather than desert land 
liea mainly on the north and west of Arabia, that is in the space 
which separates S ria from the high Arab lands or Nejed, and 
again down the dejaz along the course of the well-known pi,- 

r" m-road, almost as. far as the neighbourhood of Mecca Of these 
atter regions many travellers have given, if not an ample, at 

least a sufficient description; and of the northern belt between 
Syria and the Djowf, with the Wadi Sirhan, Wallin's relation 
sup lies a correct and minute picture. 

J u t  when we approach the level of the Djowf r e  obseme patches 
of white and listering sand, at  firat of rare occurrence in the Pb black cmd peb ly plain, but more frequent in proportion as we 
advance northwards, till at last below the D'owf they unite and form 
one continuous sand region, while their w itiah colour gives place J b 
to tints of yellow an orange-red. Here begin what, in the language 
of the country, are called the "Nefood," literally " the pases," 
because the must necessarily be traversed by those whose journey I reaches furt er on towards the interior. Wallin, indeed, explains 
the term " Nefood" as synonymous with "lack," or "want of 
means of subsistence." The word might, it ia true, bear such an 
explanation, but, in fact, it does not so here ; the real signification, 
ae it is thus used in the common language of the country, being the 
one I have 'ven. 

These "Refood," or md-p leeq  consist of long and b d  
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.strenks--rivers one might almost call them--of looae and deep sand, 
nerally hea ed up in enormous ridges or waves, whose invariable g %ection is om north to south : little or no vegetation preaenta 

itself on the unstable surface. 
Wallin, who was unable to push his journey on to the centre 

and the south, gives many ingenious conjectures about the origin, 
course, number, and extent of theie vast sand-tracks, along with 
an accurate and detailed account of such portions as he was 
acquainted with. But the circumstances of his journe obli 'n 
him to stop short of the real origin of the " Nefood,' he coul 
not sufficiently explain the phenomena about which he offers his 
interesting speculations. . 

But when we carry our investigations further southward, we 
become readily aware of the real character of thii tract The 
fact is, that these sandy rivere, the " Nefood," are nothing else 
than inlets, branches one might say, of the great southern sand- 
desert, which to the south-west, south, and east, holds the place 
of the stonier northern desert already described, and thus com- 
pletes the investing circle of Arabia This is the " Dahna," or 
" Fire-red," as the Arabs call it ; that immense mass of sand 
chiefly situated below lat. 23O and 22O, to the south of the Hareek 
and of Wadi Dowasir, whence it extends down to the Hadra- 
maut and the neighbourhood of Aden itself This desert throws 
out on the east and on the west two long arms, which run in a 
northerly direction till they meet the descending cuwe of the upper 
or stony desert, to which they leave barely more than one-third of 
the circle to complete round the central district, thus isolated from 
the frontiers and the coast-line. From these two main arms push 
out again several lesser branches, which constitute the " Nefood " 
themaelves, whose transverse lines penetrate far into the steppea of 
Middle Arabia, nay, in some places almmt intersect them. But 
the subject merits a somewhat ampler detail, from the great light 
it throws on Arabian geograpb 

I hare just said that the " 6ahna," or Great Southm Desert, 
gives out two main arms, which, passing to the east and west of 
the central plateau, isolate it from the coaetiline, and ultimately 
join the ston desert, or deserted land, to the north. 

Now, of t 1: ese two branches, or a~ms, the eaaterly one pushing 
up from the Dahna " behind 'Oman (or 'Aaman in its Arab pro- 
nunciation, but I shall adhere to that customarily adopted by 
Europeane in order to avoid confusion), and thence e n  
the rear of Katar, the maritime rovince situated between ' man and e 8 in 
Hasa, enters between the Haree and the southern extremity of Hasa, 
and then proceeds nearly due north, leaving Hasa to the east, and 
the Hareek, the Yemamah, the 'Aared, and, lastly, Secleyr to i b  
west. Its average breadth ia about 80 miles. though in some points, 



in that for instance where I myself c r m d  it, it does not exceed 40, 
and ita general character is identical with that of the " Nefood " 
already described, only it is yet more unstable and barren. On 
reachin about 2B3 N. lat., behind the little territory of Koueyt, 
on the 5 ersian Gulf, its sands give place to firmer soil, and it is 
thus ultimately merged in the waste lands behind Zobeyr and 
Baerah. 

The other, or westerly branch, originates behind the Yemen 
and Wadi Nejran, and c r m  the eoutherly extremity of Wadi 
Dowasir, of which more hereafter ; it then proceeds northwards, 
leaving Kelaat Bisha to the west, and the main body of Wadi 
Dowasir to the eaat. I t  subsequent1 turns somewhat eastward - by north, and passing in front of &e provinces of Aflaj and 
Woshem, crosses Kaseem towards its western extremity. I t  is 
in general much less wild and desolate than the eastern branch, 
and before it finally mer es in soil and gravel in the neighbour- 
hood of Teymah it has ost much of the horrom, aa well as the 
name, of the " Dahna." 

P 
This western arm of the desert gives off at  certain intewals 

lateral branches, which form the " Nefood." 
The northernmost branch of the " Nefood " is that crossed b 

Wallin, and by m self, between the Djowf and Djebel Shomer. 
originates below J e p a h ,  near Kheybar, and follows a line east by 
north, thus separahn between Djebel Shomer and Teymah, the 
pilgrim-route, &c, ti1 y , arrived at  about 28' 30' N. lat., it turns 
eastwards, and runs in between the Djowf and Djebel Shomer, 
dividing them completely one from the other, until it ultimately 
lasea itself in the stony tracts to the east of theDjowf, on the 
verge of the ordin caravan-track from that province ot Meshid- 
Alee. Its average 7 readth is about 50 milea 

Secondly, when we descend southward towards Kaseem, we meet 
with a similar, but somewhat smaller, sand-stream, running out 
below Kheybar in an easterly direction, and thus p s n g  between 
Djebel Salma on its north, and the province of Kaseem to the south. 
This second " Nefood " terminatea in the plains of upper Kaaeem 
without entirely traversing them. 

Thirdly, and yet more to the south, occurs another inlet of the 
w e  kind as the two former; its course is towards the north- 
east, above, and parallel with, the low range of mountains which 
line the pilgrim-road leading from Mecca to Nejed. I t  v s  
below Kaseem, and divides it from the Woshem, after whch it 
takes a northerly direction, and borders the province of Sedeyr, 
following the western skirt of Djebel Toweyk and the adjoining 
prolongation of Wadi Haneefah (localities of which I will speak 
more fully in the course of these notes), till it finally joins in with 
and merges in the rocky desert east of Djebel Shomer. 
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Shch are, briefly, the outlines of the three principal " Nefood," 
or " passes," of Central Arabia. All originate, as we have seen, in 
the main western arm of the "Dahna," which they quit a t  a right 
angle, or nearly so. All ass between north and east towards the E great inland plateau, whic they almost, yet never totally, traverse; 
and all offer the same main features, though varying in length and 
width, as we have just shown. 

The eastern branch of the "Dahna," hemmed closely in on 
either side by two high ranges, namely, " Ibweyk" to the west, 
and the Haw sea-range on the east, gives off few lateral inlets 
of any consequence. One such, however, originates from the 
broad mass of desert behind Hareek, and thence runs in a 
northerly. direction between that province and the Yemamnh, till 
it terminates in \Vd i  Soley', eastward of Hiad. In this "Ne- 
food " perished, about forty years ago, the Egyptian Bllsha Hoseyn, 
with a considerable po&on of his army, sent in an evil hour 
a inst Turkee, father of Feysul, and chief of the Wahhabees. 
r K e  treachery of Nejdean guides succeeded in entangling Hoseyn, 
with the main body of his troops, amoug these sand-hills, where 
the Egyptians perished to a man of fatigue and thirst, though the 
waters of E-Iootah were close by had they but known how to reach 
them. For many years after articles of dress and arms belonging 
to the wretched victims of this oft-repented perfidy were sold a t  a 
low price in the markets of Nejed. 

A scene of scarcely less horror occurred within the last ten yeara 
in the " N e f d  " to the north of the Nejdean pilgrim-track. Here 
the victims were a troo of Persian pilgrims, on their overland way 
to Mecca. Thcy had E alted at the town of Bereydah, in Kaseem, 
where the Nejdean chief Mohanna then governed, as he still does, 
in the name of Feysul. The cupidity of Mohanna was excited by 
the riches and the copious baggage of his Persian uesta, and after f detaining them a considerable time a t  l3ereyda under various 
pretexts, he at last persuaded them to leave behind them, in his 
own safeguard, the p t e r  portion of their heavy baggage, for 
fear, said he, lest enemies should meet and plunder them on the 
way between Kaseem and Mecca, whither they were bound. He 
next gave them for guide his own eldest son, a youth worthy in 
every respect of such a father. ( I  may remark, in a passing 
way, that I have been honoured by the reonal acquaintance of ge both.) This traitor led them astray off t e beaten track into the 
waterlees labyrinths of the "Nefood," and there absconded 
and left them to die of t h h t  and heat. Almost all gerisbed ; a few only, more fortunate, found their way out of t e sandy 
maze, and reappeared, worn out with privation and suffering, a t  
Bereydah. There Mohanna met them with an absolute denial 
of baggage or anything else belonging either to them or to their 
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luckless companions, and the doubly-betrayed survivore had to 
beg their long way back to Meshid-Alee and Persia as beat they 
mi ht. 

f'heae incidents may give an idea of the nature and .perils of 
the Arabian "Nefood." The prodigious depth of thew a d  
stratum, often not less than many hundred feet, so far as f 
could ascertain by comparative observations, renders water, of 
course, out of the question for the most part; and this, along with 
the extreme heat of such tracts, the want of pasture, the total 
absence of anything like shade or shelter, and the labour of wadin 
now up, now down, throu,ugh the mountain-waves of loose an % 
scorching sand, render their -e no easy and even no very 
safe matter, especially in the hot summer months. 

These dreary characteristics are not, however, without occasional 
and favourable exceptions. Now and then, in the very midst of 
the sandy ocean, its waves recede on either side, and leave a sort 
of conical hollow of great depth (I have seen some of fully 400, or 
even 500 feet, in perpendicular depression), at the base of which 
appears a substratum, sometimes of granite, sometimes of calca- 
reous rock, between the clef& of which, or in the wells excavated 
by Arab labour, water is generally to be found. Such spots, being 
the only places of rest and supply, determine the direction of the 
traveller's course in these regions; but few-only those, in fact, 
whom long experience has rendered familiar with their 
know where to look for them ; the more so because not rt ing indi- 
a t e s  their proximity, even a t  a very moderate distance : and 
hence arises the absolute necessity of experienced and faithful guides 
for traversing the " Nefood." 

At other times a bold peak of black rock pierces through the 
sand, and breaks the weary monotony of the view. Such are the 
two isolated rocks risin in the " Nefood " about half-way % between the Djowf and jebel Shomer, and named 'Aalam Es- 
Sa'ad. \Ve pawed between them when on our way southward 
from the Djowf, and were much struck by their symmetrical and 
pyramidal form. In my further course I met with a similar peak 
in the " Nefood" adjoining the province of Woshem. 

The symmetrical undulations of the sand have found in their 
parallelism with the axis of the earth a tolerably plausible ex- 
planation, derived from the ine uality of the rotatory movement 
of the globe when mmmunicad through the hard rocky base to 
the loose and slidin mass of sand above. As these regions are f comparatively near t e Equator, the rapidity of diurnal rotation 
is greater, and the phenomena consequent on it are, of course, 
more prominent here than in correspondin localities further north. 
The gigantic and regular furrows of the " #efood " are ve 
from the capricious ridges seen elsewhere, and arising from 7ldistin* t e action 
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of the winds, which wrinkle the surface of the sand in every d h e  
tion, till the whole desert presents the likeness of a fiery ocean 
after some months of a steady monsoon, suddenly ruffled by a - . -  - 

b"si~pi the lightness of the sand, especially southward, that 
a camel's track is often effaced almoet as soon as imprinted, 
though the poor animals have been sinking up almost to the 
knees in their laborious way. Sand-storms, much resembling the 
duet-storms of Northern India, are not uncommon here; but, as 
for the stories of moving columns of sand, and whole caravans 
thus sudden1 whelmed in an arenaceous grave, all the Bedouim i whom I met aughed at  them downright, and declared them to be 
mere travellers' tales Certainly in a prett long experience of the 
desert, exactly in the hottest sumnier mont s and over so much of 
ita extent, I saw nothing of the kind. 

E 
Mirage, with all its capricious freaks, is never wanting. Once, 

and once only, we fell right in with the deadly simoum, and had 
more than enough leisure for observing its strange phenomeua. 
But 1 must remrve their description for another occasion. 

Of the Bedouin tribes which frequent these deserts, and their 
accompanying " Nefood," I may be here excused from giving a 
detailed account ; the subject is ve long, and not entirely new. 
Their catalogue i3, briefly, as fol 7 ows :-The Scherarat (very 
savage beings), the Howeytat, Benoo Atiyeh, and the marauding 
Bisher, to the north ; besides occasional visitors of the Syro-Arabic 
tribes, such as the Roo'alah, Teiyyahah, Sakr, Woold-Alee, &c. &c. 
Further east by soutli we meet with the numerous clan of Shomer, 
the Montefik, the Mesaleekh, and the dreaded Benoo-Lam ; down the 
west, southwards, the Ma'az, Harb, an ancient and a very trouble- 
some tribe, and Knhtan ; while in the more central regous I found 
the Sebaa' (different from those of the same denominahon in Syria), 
Meteyr (a wealthy tribe), 'Ote~bah, and the inhospitable Dowasir, 
or Ad-Amk ; lastly, in the east itself, the 'Ajman, Benoo Khalid, 
a wide-spread clan, and Benoo Hajar. These tribes are of varyin 
number and stren h, but their total aggregate does not exce a e! 
400,000 souls ; suc , a t  least, is the conclusion which we arrived at  
on summin them up in cyphers, after counting them separately, tribe 
by tribe. %here exist amon them interminable subdivisions and 
varieties of name and k i n d  ; but all, or almost all, belong to the 
main clans here mentioned. Enough of this for the present; in 
Central Arabia a more interesting and a newer field awaits 
ua 

However, before I finally quit the desert for the cte 1 ~ 2 3  and P villages of the inhabited land, it will be well to add a ew words 
about the great Southern Arabian desert, the " Dtrhna " itself. I t  
reaches from Katar and 'Oman on the east, to the Yemen and 



Wadi Nejran on the west ; the provinces of lha,  of Hareek, of 
AfIaj, and the Wadi Dowasir, bound it to the north, and Hodra- 
maut to tlie south ; such are the limits of this broad base of the 
desert ring. 

Its general type-at least so far as my own experience enables 
me to speak-m an exaggeration of the " Nefood " already de- 
scribed, and enormous tracts of its waste sands are in conpequence 
never visited or traversed even by the most v abond Bedouins. 
However, there exist in it occasional " oases," li 3 e islets of a more 
tractable character, amid the, depths of this desolate sand-sea, 
especially where the under stratum of limestone finds its wa to 
the surface ; while water rises through its clef@ and dwarf dms, 
or bushes of the dishevelled Ghada, familiar to Arab poetry, 
spring up around. Many such s ts are said to occur on a line 
drawn south-east by east from '$man towards the Yemen, they 
become more frequent on approaching the limits of Hadramaut 
&re, also, so I  as told (for my own personal acquaintance with 
the Dahna is limited to its northern and eastern spaces), rocky 
peaks interrupt the sand from time to time ; while a low calcareous 
range is stated b the Arabs to lie north-weat of 'Oman ; it beam 
the name of " ~k%f." 

For some of these details respectit~g the " Dahna " I am indebted 
to two intelligent Bedouins, the one belonging to the tribe 
named Memeer, the other to Aal-Morrah, who had both of them 
traversed the Dahna in its greatest width, rather in consequence 
of chance circumstances than from any fixed purpose of doin so. 
They described the oases mentioned above as being inhabited % y a 
few scattered n e p  and Abyssinian tribes; but far the greater 
extent of that re Ion was, according to them, alike uninhabited and 
uninhabitable. %lie Menaseer Bedouin told me that he had taken 
nearly three months to cross the desert or khala' from the frontiers 
of 'Oman to those of Yemen; but his line of journey was pro- 
bably somewhat tortuous ; and hence this circumstance affords no 
very exact idea rqardiug the r d  and geographical width of the 
'' Ilahna." - -. - - -. 

The two tribes here alluded to-namely, the Menaseer and 
Aal-Morrah-frequent the eastern and northern fronticra of this 
region; while its westerly limits are the resort of Kahtan and 
other tribes of the Yemen. As for the inhabitants of the southern 
verge, they are mainly blacks ; of negro, or, a t  least, of African 
ori 'n. 

8 u t  these tribes are of comparative1 scanty number, and very i miserable in condition, as might be we1 expected from the nature 
of the country they inhabit. The Menaseer alone, because the 
nearest to 'Oman, partake in some d of the advantages of 
that fertile province. But the Aal- if"‘= orrah Bedouins are of a 
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remarkably savage type, and their lan F though not differing 
enough from the ordinary Arabic of t e peninsula to merit the 
title of a distinct dialect, yet offers several uliarities which I? puzzle the inhabitants of 'Oman and Nejed w en they come in 
contact with these barbarians. These Bedouins are smaller in 
stature, and duskier in hue, than those of the north; some are 
even, aa I have said before, entirely black, but that, again, is 
owing to a difference of race. 

Enough of the desext Let us now turn to a portion of Arabia . 
less accurately known, I mean the Central Districts. I will firat 
describe briefl their general conformation and features, and after- 

permit. 
2' wards procee to such details as the subject may require, or space 

The great table-land of Arabia, called by most writers, whether 
Arab or Europ'ean, Nejed, does not, as some have asserted, com- 
mence with the Djowf, which is a hollow ; whereas the Arab word 
" Nejed " denotes, on the contrary, " high-lands." The Djowf ie a 
long valley in the midst of the Stony Deaert, situated at  the 
southern extremity of Wadi Sirhan, and at  an equal distance 
south-east and south-west from Damascua and Bagdad. Between • 

it and Djebel Shomer lie the Nefoocl just described. Its ave 
depth below the surrounding level is from 200 to 300 f e e t i y t  
contains, besides the town of Djowf, itself a coalition of eight 
townlets into one, the large village of Skakah, those of Djoon, 
Dorrah, and seven others. The total population is estimated at  
about twenty-eight thousand souls. This valley abounds in apringa 
of water ; it is fertile, and thickly planted with palm- oves and f gardens. \Ve remained here about twenty days, and t en crosaed 
the Nefood to Djebel Shomer. Here begin the first northerly 
limits of Nejed proper, assigned by the rise of the Shomer Moun- 
tains, whose long and craggy granite chain crosses more than half 
the ninsula in a d i i t i o n  of north-east by east, be~inning in the 
neig %" bourhood of the upper Hejaz, and merging ulbmately in the 
desert towards Coufa, now Meshid Alee. These mountains, or, 
to give them an exacter name, rocks, for they are hardly more, rise 
abruptly in stee and fantaetic barrenness from the plain, and form 
the first bulwar !c of Nejed. Their greatest altitude does not ex- 
ceed 1200 feet above the lain Many of their topographical pecu- P liaritiea, and even some o the towns and villages scattered amonget 
them, have been described by Wallin, but much would remain to 
say, did our limits here permit. The title of Shomer is applied 
in a political sense to that entire region of Northern Arabia which 
includes the Djowf, Te  mah, Kheybar, Djebel Shomer, Salma, and 
Upper Kaseem. All tiis, with the adjoining desert from Meshid- 
'Alee on the east to the great Ilajj or Pilgrim-route on the west, 
is subject to Telal Ebn-Rashid, who resides in his capital Hii'yel. 



This town, whose tnesa is of recent date, comprises above r. twenty thousand in abltants; 
the r lace, mosque, and market- 

place have all been built within the ast twenty-five yeam It is s 
thriving city, and carries on an active commerce with Meshid- 
'Alee and Medinah. It is the principal horse and camel mart of 
Arabia for the north. The country around is rocky, but not un- 
fertile. The villages of Djebel Shomer itself are estimated at 

; the ~rincipal ones are those of Kenah, Lakeetah. 
Mogah, fO"a efar, and Adwsh. The total population subject to 
Telal Ebn-Rashid amount to above half-a-million: about one- 
third of these are Bedouin. The inhabitants of 1)jebel Shomer 
paae for the finest race of men, and their language for the purest 
spoken in Arabia. 

I remained in Bi'yel and its neighbourhood about a month and 
a half, and then continued m journey southwards. After passing 
the last ranges of Djebel S i omer or Aja, and traversing a wide 
valley near 20 miles in breadth, we reached 1)jebel Salma, a long 
granite chain parallel in its direction to Djebel Shomer, but of leas 
extent and hei ht, among whose wild peaks lies buried Hatimet- 
'J'ai, a native o f this district, the oft-cited model or exaggeration of 
Arab hospitalit and generoeity. To  Djebel Salma, or "the i Mountain of Sa ma," succeeds a large table-land, full 80 miles in 
width ; its greatest length is from west to nprtheast. This is the 
u per division of Kaseem. I t  is in general a tolerably fertile 
p t' ain ; and where its numerous valleys, a11 of which lie parallel 
to each other from west to east, are irrigated and cultivated, 
in the ne' hbourhood of the many villages which bestud them, the 
produce o ? tlie soil is sufficient for the support of a considerable 
po ulation. 

En fact, green gardens, watered from perennial wells, where 
melons, cucumbers, maize, leguminous plants, peach- apricots, 
and other fruits abound ; large plantations of date-trees clustering 
with copious produce ; ithel-trees, for timber (the ithel is a species 
of larch-like tamarisk, very common in Arabia, and which is not 
unfrequent in Nubia also ; its foliage, like that of the rest of the 
family, is not perennial ; its fruit, a small cone, much like that of 
the cy rem ; its wood light and tough, and smelling of turpentine), 
and ot er varied v tation, attest a fertile, or a t  leaat a not un- 
productive land. %e total number of villages here is between 
20 and 30; some, for instance, Kefa, contain about 2500 
inhabitants. 

This district was lately acquired from the Wahhabite govern- 
ment by Telal Ebn-Rashid, Prince of Djebel Schomer. 

Between the valleys are strips of higher land, covered with 
aromatic herbs and varied pasture. The morning breeze, 
freshened by the elevation of the region, rustles through long 
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g r a s  and tangled shrubs; and the trareller, if versed in Arab 
try, readil understands and appreciates the lavish praises 

c t o w e d  on kejed, with its mol air and abundant pastures, by 
ts, natives themselves of the barren Hejaz or the scorching 

Ehama. I t  was in the month of September that I traversed this 
district, and a more pleaeant ride could hardly be imagined. In  
these regions the vigorous government of Telal Ebn-Raachid keeps 
Bedouins and all similar marauders in due subjection, and the 
traveller has here the satisfaction, m rare in the East, of going 
on his way without fear of being plundered or assa~sinated by 
day or night. I wish that one could say as much for thc couutries 
under Ottoman rule. 

We c r d  this lain in a direction of south-east by east for 
about 80 miles. f say 6L about * 80, for I had no means of 
measuring the distance thus traversed except by reckoning the 
average extent of gmund gone over per hour at an ordinary 
camels , which varies from 4 to 5 miles, more or less. The 
same ocation applios, of course, to all other distance men- 
tioned in this narrative. 

But after 80 miles, or a little more, south of Djebel Salma, the 
whole level changes, and takes a sudtlen dip of about 300 feet.; 
while an immense plain, that of Knst.em pro er, opens at once on 
the view. Villages and gardens, towen an palm- yves, thickly 
strewn over an even surface as far as the utmost orizon; it is 
a noble and a very pleasant prospect. This new district, or loser 
Kaseem, takes its first ori in eastward of the meat pilgrim-road in 
the Hejaz immediately be % ind the desert arm already mentioned ; 
and thence extends in an easterl direction across the central region, 
till at length the high lands of 6 jebel Towe k, and the rovince of 

B C i  Sedeyr, assi n its farthest limits. Southwar lies a branc 1 of desert 
-the " Ne ood " where perished the unlucky Persians, guests of 
Mohanna-and a low senes of mountains given off from Djebel 
Toweyk itself in a wester1 line, so as to pass northward of the 
pi1 im-track from central NeF to Mecca, bound thc valley. 

f m a Y  here remark, once for dl ,  that Central Arabia afToffo four 
distinct outlets or beakn tracks towards the western coast, all of 
which traverse the desert ring, but a t  its thinner points. The 
first of these is the route from Hii'yel and Djebel Shomer to 
Medinah, and thence to Mecca; it opens into the Hejnz at 
Kheybar. The second, from 'Oneyzah and Kaseem, direct to 
Mehnah : ita junction p i n t  with the western region is E-Ienakeeyah. 
The third, from Er-Riad, Derey'eeyah, and Shakrah, in Central 
Nejed, direct to Mecca, whose territory it enters at the station of 
Meghosil: this is the pilgrim-track. The fourth, and southern- 
most, is from the Y e m a d  and Adaj, by Wadi Dowasir, to 



Wadi Nejran and the Yemen ; its opening point is at  Kela'at 
Bisha, whence also goes off a north-westerly track to Mecca 

The northernmost route, followed by Wallin and myself, from 
Ma'iin to the D'ouf, is too unfrequented to merit the name of a road 
or caravan-trac 1 . There exists, besides, a line of communication 
direct from Damascus to the Djowf, but it is rarely used by t r ave l l a  

Eastward we find lines of communication between the centre and 
the borders. ' The first, and most circuitous, is from the Djowf 
to Neshid-Alee ; but, as I have before stated, the Djowf scarcely 
belongs to Central Arabia The eecond, from HB'yel and Qebel 
Shomer to Zobeyr and Bamah, or, by a northerly branch-mad, 
to Meshid-Alee. This is tolerably frequented. The third, from 
Kaseem to Zobeer, passing by Zul hah, where also a southerly 
route, traversing central Nejed to !t iad, falls in with it. The 
fourth, and last (of which I shall have to sa more in this journey), 
pms due east from B-Riad and the teat of Nejed, to the 
town of Hofhouf, in Hasa, and thence to Kateef. Its exit fnw 
Ne'ed is at  the waters of Oweysit. 

o f  these four tracks three are circuitous, and by their northerly 
direction avoid the sandy " Nefood," but they are long and 
dreary. The fourth crosses the " Dahna," and is the only junction- 
route, though after a long circuit through Katar, between Nejed 
and the regions of Oman, otherwise entirely cut off from commu- 
nication with Central Arabia by the intervening " Dahna" But it 
is time for our narrative to return to Kaseem. 

I t  is the most fertile and most tl~ickly-peopled province of 
Central Arabia, and, as such, is often mentioned In Ante-Islamitic 
history. Hence poured forth in early times the countleas bands 
of Nejdean warriors, Bikr, Thaghleb, Sheyban, Dahel, and other 
kindred clans, who, under their common leader, Koleyb Wad, 
shook off the yoke of the Yemanite kings about 120 years before 

. the Mahometan era, and ve independence to Central Arabia, 
till in their turn subdue r by the warriors of the Hejaz, the 
companio~ls and disciples of the Prophet. 

In fact, the appearance of the principal towns in this district, 
such as Bereydah, 'Eyoon, Rass, Oneyzah, Sarirab, and othera 
their strong and bastioned fortifications, their spaclous castles, their 
wide-extended gardens and plantations, the high watch-towers 
overlooking the plain, and the vestiges of yet more ancient stone- 
works, much resembling in form, and even in dimensions, Stone 
hen e or Carnac, and of which I myself met one near Ram, t con rm what written history and oral tradition tell us of numerous 
population and considerable opulence, of vigorous dynasties and 
central power here subsisting, till Mahometanism appeared to 
usher in the decline and general decay of the Arabian peninsula 



Central, -ern and Southern Arabia. 

What between towns and villages, Kaseem offers about 60 prin- 
cipal localities, besides lesser hamlets or groups of huts clustering 
round gardens and palm-groves scattered here and there over the - .  
nlain. 

Its natural resources are mainly due to the great abundance 
of water, though here as elsewhere subterraneous, in this province. 
Throughoilt the valley of Kaseem, a well of 8, 4, or at  most of 10 
feet deep, and easily excavated in the light soil (for there is little 
rock in these low-lands) affords an abundant supply of excellent 
water, little diminished even during the prolon ed drought of the f summer season. In winter the wells overflow t eir brim and often 
form pools of considerable extent, little lakes in fact: I saw the 
traces of many such during this part of my journey. 

There is here a remarkable rise in the mean temperature of the 
atmosphere, and the difference of climate between the low southerly 
flats of Kaseem, and the brisk high ground of Shomer and Salma, 
is even more than one might have anticipated. This, along with 
a more copious supply of moisture, gives rise to a much more 
abundant and to even a somewhat ditkrent kind of vegetation. 
Dates are here cheap and very good, yielding in flavour to none 
except those of Hasa. The different fluit-trees before mentioned 
abound here, and corn, millet, maize, lentils, and other ve etables, P are extensively cultivated. But in addition to these escu ent pro- 
ducts, cotton of a very tolerable quality, much resembling that 
grown in Indian Guzerat, here makes its appearauce, and its 
copiousness asserts a warmer climate than northern Arabia can 
boast. 

The inhabitants are a fine and tall race of men, their braided 
locks falling on either side of a handsome and open countenance, 
give them a somewhat rakish appearance. Their complexion is a 
light olive, but grey e es are yet, though seldom, to be met with ; l' their hair is invariab p black. As their dresa resembles that of 
the other Nejdean provinces, I reserve its description for a little 
further on. 

Of their religious and political condition, the narrow limits of 
this very cursory narrative forbid my speaking at present, and I 
accordingly leave - that . .  . subject-a very interesting one-for an 
ampler account of this journey. 

As Kaseem is main1 low land, comparatively speaking, its in- 
habitants often draw a Kistinction between it and the Upper Nejed 
or " high-lands," which I must next describe. 

After about a month passed at  Bereydah and in Kaseem, we 
turned eastward, crossed the Nefood which divides that province 
from &We r, passed the large and commercial village of Zulphah, 
and foun d ourselves in face of the great uplands of Arabia, the 
heights of Djebel Toweyk. 



Every one who casta a glance over the ma of Arabia, must 
have remarked the name of Djebel Toweyk &metimea though 
improperly, desipated by Djebel-Aared), aced now here now 
there alongside of certain mountain-chains o f1 a somewhat arbitrary 
appearance, and delineated as not far from the centre of the 
peninsula This eame Djebel Toweyk is in fact a vast calcareous 
plateau, and the so-called mountain-chains are, for the most part, 
mere indications of it3 limiting margin ; higher indeed than the 
neighbouring plains, and thus offering a mountainous appearance, 
but not succeeded by valleys or mountains on the other side ; 
it bordera only a pretty uniform steppe, whose utmost verge is a t  
no great distance from the eastern coast, or which gradually 
meroes in the southern desert. 

~ a e  general form of this plateau is a broad crescent. Its 
north-easterly limb constitutes the province of Sedeyr ; its centre 
forms the Aared and Yemamah, while the Aflaj, Woshem, and a 
long and elevated offshoot extending to the muth-west complete 
the other limb. The provinces of Hareek and Wadi Dowasir 
are off-lying appendages on its convex mar in, while Kaseem lies 
in its concave hollow. The space occu ie % b the cresent itself, 
or Djebel Toweyk, is Nejed el-'Aala, or Jpper kejed ; its append- 
ages, with Kaseem, are sometimes decorated with the common 
title of Nejed, but in a political or ethnographical rather than in 
a geodicean sense. .4 yet wider application of the name includes 
Djebel Shomer, and even, though only in the mouth of strangers, 
the Djowf. 

The general elevation of Toweyk above the surrounding plains, 
is abont 1500 to 1800 feet, but may occasionally exceed 2000. 
Its hi hest point is Djebel 'Atidah, or the "Barren Mountain," f near t e juncture of the rovincea of Sedeyr and Aared, near Wadi J' Haneefah, about lat. 25 N. Of these localities I will give a more 
particular description further on. 

This plateau is intersected by many tortuous valleys, pen* 
tratin it now and then to a great distance. Of these the most 
remar fa ble, and which merits a more special notice, is Wadi 
Haneefah. 

This valley in its westerly ori in coincides with the Nejdean 
pilgrim-route, which follows it f@ or a b u t  a fourth of its length 
as far as the southern limit of Woshem, and even within the 
limit8 of that province as far as the town of Shakrah. Here i t  
divides, so as to assume the form of the letter Y ; and one branch 
runs northerly between an arm of desert (the " Nefood" already 
mentioned further back) and the heights of Sedeyr, till it finally 
opens out on the north-eastern space below, and somewhat to the 
east of D' be1 Shomer. 

tr The o er branch, on leaving Schakrab, penetrates immediately 
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into the mass of Iljebel Toweyk itself, and passes through the 
centre of the province Aared, where it afsumes its topographical 
name of Wadi Haneefah, as far as Derey'eeyah, now a heap of 
ruins. 

At the distance of about a 1 e before it reaches Dewy'- 
eeyah, another and a smaller side- Y? ranch quita the main valley, 
and leads straight to the actual ca ital Er-Riad. Here it re- 
unites with the principal channel o !' Wadi Haneefah, and then 
pursues an easterly direction, till 10 or 12 miles further on it 
pine Wadi Soley', with which it is henceforth confounded. 

Another and very large ramification is given off at Malka, not 
far to the west of Derey'eeyah ; it bears the common name of 
Wadi Haneefah, and conducts to the wide-scattered ruins of 
'Eyanah ;. then runs east by north till it rejoins.Mradi Sole ' higher 
up, namely behind the further steppes of Djebel Towey in the 
province of Sedeyr. 

i, 
Lastly, this same valley, at the town of Riad, sends out a 

south-westerly branch towards Aflaj, and thus ultimately affords 
an imperfect communication with Wadi Dowasir, and the southern 
regiona 

Such are the ramifications and couree of Wadi Haneefah, or " the 
Valley of Orthodoxy "), formerly known by the name of Wadi 
Moseylemah or " Valley of Moseylemah " from the famous Nej- 
dean pseudo-prophet, cotemporary and rival of Mahomet; and 
of whom many even now say in Nejed, that " he and Ma- 
homet were equally prophets, only .the latter had the better 
luck." Of his influence in Central Arabia, of his Coran, and of 
the traces he has left, in s ite of Mahometanism and Wahhabeeimn, 
up to the present day, 1 can, for the reasons already aadgned, 
say nothing here. I return to the Central Plateau. 

Whether rising in steppe5 or furrowed by valleys, the 7Ym1 altitude of this entire region is considerably above that of t e rest 
of the peninsula in whatever direction ('Oman alone excepted) ; and 
this is implied b the common Arab phrase of " TalaabNejed " 

going up to KejedT as well as by the inverae expression 
" Anhader Hejaz," &c., "going down to the Hejaz to Hasa," &c. 

Wallin, if 1 remember y h $  seems to believe the contrary, and 
r p u l a r  term ' L  Nezel brings forward in favour o hls theory the 

Nejed," which he renders b goin own to Nejed," an4 
which would thus imply the a btude o Nejed to be inferior to 
that of Djebel Shomer, or other pointa of north-western Arabia 
where that traveller took his observations. 

But this is a n~isundemtanding, occasioned by want of intimacx 
with the Arab language Nezel " does indeed mean 't descend, 
but when applied to a journey, it does not relate to the height or 
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depression of the localities, but to the act of descending" (we 
should say alighting ''4 from one's camel or horse on arriving a t  
the place in question. One may thus say " nezel " or " descended," 
when describing one's visit to a town, e. g., at  the very top of a 
niountain. In  a word its force is circumstantial, not topographical, 
a t  least in Arabia. The true word for descending " m the lawr 
sense, of which it is here in question, is " anhader," or "hader," and 
that is never applied to " Nejed," about which on the other hand 
they constantly say talaa," literally "he went up" in a true and 
topographical sense. These terms may indeed be occasionally 
confounded in Syria or Egypt, where Wallin had, I suppose, learnt 
the language, but are never so in Arabia Proper. 

I have said that the high land, or Toweyk itself, is generally of 
rr calcareous character, though at times intermixed with granite ; 
ferruginous sandstone and quartz also are occasionally to be met 
with-I found many indications of iron-ore in great quantity on its 
easterly limits, near Wadi Soley'; and, if I am not mistaken, of 

:r r-ore alsa The higher surface of the plateau is somewhat 
and its vegetation, though enough to afford a sufficient 

pasture for the countless herds of carnels and sheepdroves that 
graze throughout its extent, i~ not abundant or varied. 

The few trees here met with are generally either the wide- 
spreading and thorny Talh, the branching Markh, and the light 
foliage and yellow flowers of the graceful Sidr. This is on the high 
grounds of the plateau, for the valleys present a very different 
vegetation. Sometimes a second steppe, more arid than the first, 
overtop i t  by 500 or 600 feet. The air is m l ,  almost bracing, 
and very dry. 

Such are the heights of Nejed, mere pasture-land, and'lese 
fertile than healthy. But in every direction the are traversed by 
a network of valleys, full of life and culture. Jo metimes in their 
abrupt and trench-like form they resemble the " nullas" of the 
Deccan ; frequently open and broad, they attain a width of a 
league and more from bank to h n k .  Thew white and precipitous 
sides give the appearance of being artificially cut out in the thick- 
new of the plateau, though they are often broken by the furrows 
of winter-torrents ouring down over their ledges, and pilin 

3 f irr ular masses o rock and limestone in the  alley below. ItU! 
to e siuuous lines of these hollow passes that the excavated 
steppe owes its labyrinthine appearance, and hence perhaps its 
appellation of Djebel Toweyk, i. e. "the mountain of the little con- 
volution " or '" entanglement." 

We mar here notice that the diminutive nominal form, as 
"Toweyk ' for "Towk," " Loheym " for " Lahm," " Roweys " for 
" Rhs,' &a, &c, is very frequently, indeed almost affectedly, em- 
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plo ed in Nejed ; and rather implies a Certain familiarity, atfection, 
an B the l i e ,  than real smallness of dimension. Such is the case 
with Toweyk in particular. 

The ground-soil of these valleys is generally of light earth, 
intermixed with sand, gravel, limestone, granite pebblea, quartz, 
&c, washed down from the adjoini heights by the raim of 
winter. Indeed a t  that season the hol "S ows are ohen tramformed 
into mere torrent-beds; and the earth-built h o w  erected 
in their cavities are frequently ruined and washed awa Of 
this I have seen numerous instanma at  Zulphab, R.owd&, and 
a t  Er-Riad itself. But these torrents are of very brief dura- 
tion ; in three or four days the water subsides, then the 
has left behind eoon dry up, and the moisture remains y l s  or the it 
rest of the year hidden at a fcw feet below the ground level. 
Water under such conditions, abounds in almost all the valleys of 
Nejed, and hence the frequency of puloue centres and cultiva- PP tion throughout its provinces But t e gardens and villages, the 
fields and groves, are invariabl situated in the depth of the 
valleys, and thus remain hidden L the view of the traveller until 
he comes close u n them. Sedey, an extensive bighland province, 
contains above t r' irty toms or v~llageg some of them like Djelajil 
and Horeymelah, are of very ancient date. Woahem is even more 
populous; its an t re  ia the commercial town of Shakrah. The 
Aared, a small but important province, and the very heart, eo to 

B ak, of Nejed, contains only fiftsen; but amon these are Er- 

a' % &d, the capital, Dere 'eeyah, Manfouhah, and ot era of considar 
able importance. A aj poeeeeses an equal number, but of leae 
numerical and political value. The most fertile, as well as the 
moet thick1 pled district here, is Yemamah, frequently named 
.lao tbe "rq," or income," from the large amount of it. 
annual tribute to the central vernment. Its valle s are remark- F i: ably broad and numerous, an its waters abundant ; ence its rin- 
cipal towns, such as Selemeeyah, Halra, &a, are distinguishd not 
only by the nu~uber of their inhabitants, but also b the great 
extent of their adjoining palm-groves, visible afar $like green 
ca ts thrown here and there on a yellow or whitish ground. 

?&dean towns in general,-for my actual limib do not permit 
their separate description one by one,-offer an assemblage of 
one or twestoried houses, constructed of lar e unbaked bricks, 
almost rivalling stone in hardness and dura % ility. They are 
in all cases surrounded by earth fortifications, consistin of walls 
about 20 feet in height, n t h  somewhat loftier towers an% bastions, 
and three or four outer gates, well flanked b towers, and not un- I frequently closed by large folding doors o timber, for instance 
a t  Mejmaa, the head-town of Sedeyr, Riad in the Aared, &., 
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a deep treuch eurrounds part or the whole of the outworks. Often 
too, indeed in all places of any i-mportance, there exists within the 
walls a central castle or fortress, whose walls rise from 40 to 60 
feet in height, or somewhat more, and are of an enormous 
thicknese, not unfrequently augmented by a glacis. The portal 
is generally small and narrow and placed on one side, deep sunk 
between protecting bastions ; the windows are also mall  ; a trench 
is sometimea added from without. Here resides the chief or local 
governor; earth-seats in the open epace before the walls denote 
the situation no lesa than the primitive character of his highness's 
customary audiences or lev& 

The streets present, as is generally the case in the East, but 
little arrangement or symme ; they are sometimes broad, 
oftener narrow, never "T" $ut in every town or even rill 
is to be found the centra market-place, always close by the cast "$ e, 
and, in Nejed a t  least, on one side a lar low mosque for the 
Wahhabee form of worship. This latter g f i c e  is of never-failing 
occurrence since the establishment of the fanatical EbnSaood 

dy-ty. S?' 
, or rather warehouses, are common enough in 

these towns, t ey form the greater part of the markebplace and 
occupy its neighbourhood; a small number of artisans, chiefly 
in metal or in leather, here ply their trades. Among shopkeepers, 
butchers, cloth-sellers, and grocers, thrive better than any, and are 
more often to be met with. 

Without the walls, rarely within, lie the gardens, the constant 
accompaniment of a Nejdean town, and a main source of sus- 
tenance to its inhabitants The are thickly planted with palm- 
trees ; and other fruit-trees are se 7 dom or never wanting. Beyond 
the gardens are situated whatever fields of corn or of leguminous 
plants the irrigation from the neighbouring wells may suffice to 
maintain; for without a constant and art~ficial supply of water, 
no agricultural roduce is to be obtained in Central Arabia I Date-trees me a so watered almost daily, other fruit-trees less, 
the ithel not a t  all. 

The wells are numerous and of moderate depth; indeed I do 
not remember having seen any in Nejed where water was not to 
be had a t  about 12 or 15 feet on1 below the surface; even less 
depth is required on the southern 6mits of A a d  and in Yema- 
mah. This resents a striking contrast to Djebel Shomer, when? P water often ies at 60 feet underground, and more. The better 
supply of moisture, in these regions is owing partly to their com- 
paratwe proximity to the Persian Gulf, and ita abundant rains, 
and partly to the greater elevation of the neighbouring Toweyk 
plateau and its steppes, much higher than the raggvd peaks of the 
rocks of Shomer. 
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The wells are worked b buckets (leathern, of course) attached to 
m p  which paa  over p u l e  placed in a sort of gallows above the 
well, and drawn by camel4 or asses, rare1 by oxen. Indeed 
in Qebel Shomer, Kaseem, Sedeyr, and K'oahem, this latter 
species of animal is entire1 , or almost entirely unknown ; but it 
reappears in Aared and dmamah,  and increasea in frequency 
in proportion as we approach the Ham and 'Oman. These kine 
are generally red in colour, mall  of stature, and have on their 
back, over the shoulders, a characteristic hump, much like their 
Eastern brethren, the Brahminee bulla 

I say nothing here of the camel-breed ; its copieusneea may & 
imagined in this land of camela Whey are in fact to Nejed, for 
all sorts of work and luxury too, much what horses and kine taken 
to~ether are for England, at least before the multiplication of 
rmlroads had li htened their employments. 

The horses o f Nejed also hardly belon- to my present subject ; 
and I must accordingly re%erve a fulTer hiatmy of them for 
subsequent publication, yet I cannot here dismiea theee beautiful 
creatures w~thout a few words. They are incomparably the best, 
the standard breed of Arabia; indeed of the whole world. 
Light in limb, small in stature, their a v e y  height being 
about 14 hands, seldom more, full in the bac , haunches, and 
cheat, their tail set off at  a graceful arch, the dorsal bone 
slight1 depressed, so as to give the animal a somewhat saddle- d backe appearance, though that is also due in part to the remark- 
able fulness of their hind-quarters, their muzzle delicately ta r, r their ear small and pointed, their eye large and full of life, t eir 
shoulder at a lovely slope, unlike the heavy Persian or Cape breed. 
their legs all bone and sinew, and slender as bars of iron, the hoof 
small and neat; in a word, they present the most perfect model, 
the '' beau-ideal " of uine rfection. 

They are never % for C r d  labour of any sort, not even for 
travelling, at least to any distance. War and parade are all their 
business. Nor are they ever sold; thy change masters only by 
heritage, gift, or capture ; and no price 1s in consequence assigned 
for them. Hence it follows that they very seldom leave their native 
Nejed. Such horses have indeed been occasionally sent as presents 
to the Sultan, to the Shah of Persia, to the Egyptian Government, 
and more often to the neighbouring and international Arab states. 
But the animals thus parted with are of course stallions, and not 
the best of them either ; as for the mares they are not to be had 
even thus. However the Arabs of Shomer and the other neigh- 
bouring clans, whether Bedouins or others, not unfrequentl r manage to get their mares crossed from this breed, and then ee 1 
the foals under the name of Nejdee horses at  Meshid Alee, 
Bagdad, or Syria Hence arise many so-called Nejdee horses, 



occasionally met with even in European stables ; good beasta, but 
not of the pure race. 

Nor must I at present give, though I should much desire, a 
detailed account of the past history or present condition of the 
Wahhabee government, often called " Nejdean " by the Arabs, 
in allusion to the rovinces of its centre and birth-place. Enough 
to say that Feysu f' , Ebn-Turkee, Ebn-Abd-Allah, EbnSaood, the 
seventh in regular succession of these rulers, now extends his domi- 
nion over the whole-of the lower Kaeeem, the districts of kleyyel, 
Wadi Dowasir, Aflaj, Woshem, Bared, Sede r, Yemamah, Hareek, 
1Ias.1, and Kateef ; the islands of Dahreyn i so ,  though not strictly 
speaking subject, yet pay him an annual tribute. His empire, 
accordingly, as a glance a t  the map will show, stretches in a broad 
belt across the centre of Arabia from the very limits of the Meccan 
territory, Kelaat-Bisha, and Wadi Nejran, up to the shores of 
the Peraian Gulf. Its limits are assi ed northward by the inde- P I 

pendent kingdom of Telal Ebn-Rashi and the territory of Koweyt, 
on the southeast by the kingdom of 'Oman, due east the Persian 
Gulf, wuth the desert; and to the west Djebel Aeeer, the 
Meccan limits, and the pi1 m-route as far back as Medinah. I t  
is the strongest and most c r  osely organised, though not the richest 
or most populous (for 'Oman surpasses it in either of these respects) 
kingdom in Arabia a t  the present day ; and though it bas never 
fully recovered from the blow inflicted by Ibrahim Basha and the 
Egyptian occupation, it is yet very formidable to its Arab neigh- 
bours, and even an object of much suspicion and uneasiness to the 
Osmalee at Mecca. 

South-west of Djebel Toweyk, beginning a t  the province of 
Aflaj, aud terminating near Kelaat-Bischa, runs a long and broad 
valley, known by the name of Wadi Dowasir. Its inhabitants are 
numerous, but poor, half savage; and an inhospitality unusual 
in Arabia renders them of singularly ill repute. The are the 
most bigoted among the bigoted Wahhabites. Their vi H ages are 
small, and dotted at short intervals down the sandy valley, their 
houses for the most part mere palm-leaf hub, thus affording an 
indication of the increased heat of the climate, corroborated by the . 

dusky complexion of the people themselves. This valley opens 
out at its south-western extremity into Wadi Nejran, and thus 
affords a sort of high road, the only one indeed, from Nejed to 
the interior of the Yemen, passing behind Djebel Aseer and the sea- 

"" ranf= Such was the information given me by man7 trust- 
worthy in ormants of those regions. I myself did not viwt it in 
person, though I was near its upper end in the Aflaj ; indeed as the 
murder of a tobacco-smoker (or " drinker of the shameful," in 
their cant-phrase) is throughout the \Vdi  Dowasir looked on as a 
lughly meritorious action, I should have been in a somewhat 
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aangerous predicament ; in the other Wahhabee provinces a little 
more toleration can be had, at least in the case of a stranger like 
myself, for the pereecuted Nicotian plant. 

The inhabitants of Nejed in general, but more especially those 
of the upper highland provinces, or Nejed-el-'Aala, are a remark- 
ably fine and Intelligent race of men, of a tolerably fair com- 
plexion, though with dark eyes and hair, sinewy limbs, full stature 
(the average from 5 feet 8 inches to 5 feet 10, or even upwards), 
their features are oval and regular, their de rrtmen' *"lY' Corpulence is rare among them ; the old tyrant eysul IS perhaps 
stouter than any of hi subjects, but this may be co~isidered iu 
keeping with hie position. Their endurance of fatigue, their 
pabent courage, their daring in war, the prudent reserve of their 
conversation, are well known, proverbial indeed throughout the 
East ; and to theae qualities in fact they mainly owe the authority 
which they exercise, too often in an arbitrary fahion, over their 
neighbours. Their generosity and hospitality have been often 
much celebrated, and deservedly so. Nor is it an exaggeration 
to say that in no part of the world, of Asia a t  least, does a 
stranger meet with a kinder, a more liberal, or even a politer 
reception than in Upper Nejed. 

But these good qualities are counterbalanced by a great reck- 
lessness of bloodshed in war, by treachery in peace, by envy and 
hatred prevalent among them to an almost incredible degree a t  
all times, and finally at the resent day by a fanaticism exceeding 
that of the wtemporaries of kaholnet himself. Immorality, in the 
common acceptation of the term, is no characteristic of the Arab 
race ; and the odious vices which disgrace their Persian neighhurs 
are little known among them, or, if detected, are severely punished. 
Under the Wahhabite system morals seem, however,& have gene- 
rally grown laxer than formerly ; and fanatical bigotry tentis to 
uaurp the place of r y i b l e  feeling. 

D m  is ve uni orm throughout Nejed. The cotton hund- 
kerchief, now b 'f ack, now white, now in red and yellow stripes, or 
Kafeeyah, on the head su plies the place of the turban, here in ill 
repute ; two long white s 1 ~rts, of cotton or home-spun wool, ofien 
embroidered here and there with red and blue, and of which one at 
least is furnished with a breast-pocket destined for a small Corn ,  
and lastly a long and very slender plaited leather girdle, going 
round the body five or six times, sometimes more, and worn not 
over but under the shirts, next to the skin, complete the ordinary 
and in-doom attire. On goin out of doors, the Nejdean, if he be 
in tolerable circumstances, wil y put on a third and somewhat cleaner 
shirt over those worn a t  home, and throw over his shoulders a 
black cloak of woven wool or of camel's hair (in this latter case 
the colour is reddish brown) embroidered with red about the neck 



and breast ; then ut on hi o n mndals of county make, and 
lastly, take in hanba  thin wan tr or staff, generally of the Sidr, or 
of the yellow wood of the Nebaa, whence in old times bows were 
manufactured ; and thus equipped issue on the street. 

Few comparatively wear the 'Akkal or head-baud rdund the 
Kafeeyah; and when they do, it is of varying form and colour, 
sometimes white, wmetimes black, or striped alternately white and 
black, or lastly of a reddish brown ; the 'Akkals of this last colour 
are generally very long, going three or four times round the head, 
and of loose texture, they are preferred by men of rank and dis- 
tinction. The poor not unfrequently substitute for the 'Akkal a 
mere end of rope. But those who are in any way invested with 
a religious or a lettered character, such as, an Imam or clerr, 
a Khateeb or preacher, a Kaclee, a Meddey'ee or "zelator," a 
Metowwaa' or instructor (literal1 '' one who enforces obedience to 
God ") must nowise wear it, as t g is sort of head-dress is supposed 
to have too profane and worldly a cut. In  compensation, hand- 
s t a s  of these elm are uncommonly long. 

W e  may add that the shirts, though always cut out and sewn 
in the country, are often of European or American cloth, brought 
from Bagdad, Damascus, or Mecca, nay, even from India, through 
the seaports of IIasa and 'Oman. But in Aared and Yemamah 
this article of dress is not unfrequently manufactured of country- 
spun wool, or even of native Arab cotton. This latter material is 
white in Nejed, but a reddish variet abounds and is much em- 
ployed in 'Oman. The shirts themse { ves are long, reaching fro~n 
the neck to the ankles of the wearer, and not slit up at the sides, 
but very l a r y  and easy. The sleeves are often of an exaggerated 
width and ength, and have to be continually tucked up. They 
end in a poi@ and, when stretched out, look like gigantic wings. 

The climate is, as might readily be supposed from the latitude, 
nerally hot during the da time, and the sky almost cloudless i; Fe t  the breeze is rarely ot e& than mol, especial1 on the 

table-land itself, and the nights are almost always so. % winter 
the cold, even in the Aared, is very sensible, and every one is glad 
to have his wood-fire lighted re ularly morning and evening 
throughout the winter months. C? oal is indeed to be found in 
Sedeyr and in Southern Toweyk, but the inhabitants are ignorant 
of its use. Rain falls, occasionally of course, from November to 
February, or even March, and is sometimes heavy ; I have seen it 
preceded by a thunder-storm, but electric henomena are some- 
what uncommon here. Between March and ovember the weather 
is uniformly clear and dry. 

R 
Riad, the actual capital of Nejed and of the Wahbabee en)- 

pire, is a fortified town, containing rather less than 30,000 inha- 
bitants, and surrounded by the fertile gardens which give it its 
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name. Here we remained about fifty days, guests at the court of 
the old king Feysul Ebn Sa'ood and his son 'Abd-Allah, as 
ph sicians in the town. 

%'he total number of pmvinecs belonging to the ITahhabee empire 
is eleven, namely, Sede r, 'Aared, Washem, Aflaj, Yemanah (these 
five constitute ~ e ~ e d - e b h l a ,  or Upper Nejed), beside Kaseem 
on the west, Wadi Dowasir, Wadi boleyyel, and Hareek to the 
south, and Ham and Kateef on the east. The entire population 
is about 1,700,000, the military force about 60,000. The govern- 
ment is an absolute monarchy ; but its weight is shared by a Prime 
Minister (Mahboob, son of a Georgian  lave-wdmanj, a Minister 
for Foreign Affairs (AM-el-'Azeez, a Ne'dean), the Kadee 'AM- il el-Lateef, great grandson of the first \Va habee, and a council of 
twenty-two Meddey'eeyah, or " zelators." bgnculture, pasture, 
and war are the main occupations of Nejed. Commerce was once 
so, but it has much gone down under the Wahhabee system ; nor 
is there any considerable manufacture, except what belongs to shoe 
or sandal makers and blacksmiths. 

Quittin? 
Aared and Yemamah, to follow the Wadi Soley, we 

cnxss the urthermost highlands of Djebel Toweyk eastward ; fill 
our tater-skins for four days' provision at the wells of Owey&, 
on its extreme ver , and then traverse the arm of the " Dalina," 
or great desert,- t P a t  immediately succeeds it. Hew we toil for 
about 80 miles, till on its eastern margin we reach the desolate 
and waterless labyrinths of Wadi Farook, where our guides, 
though well accustomed to the country, nearly lost their way. 
About 15 miles more, and we reach the first consbrange of Hasa, 
and descend the wild and abrupt pasees of Ghar and Ghoweyr, 
to the sea-coast level, a little south of the town of Hofhouf, capital 
of the province. 

Here we find ourselves a t  once in another climate, and in an 
entirely new re on. From the limita of the Djowf to the furthest 
boundaries of % ejed aud Djebel Toweyk, we have met with no 
running stream (except a very mall  one of no importance between 
Djeldjil and Roweydah, in Sede~r), no above-ground watercourse ; 
wells and buckets su ply the land as best they may. But here the E waters gush out on t e face of the earth in numerous rivulets, or, 
where yet confined in wells, stand brimming at the margin. One 
large fountain, about six miles wrth of the town of Mebarraz, fur- 
nishes from its deep and circular basin no less than seven streams, 
each one sufficient to turn a good-sized mill, and hence its name 
of Omm Sebaa, or "Mother of the Seven." The central basin 
measures about 60 feet in breadth. Other similar spring, espe- 
cially in the neiighbourhood of Hofhoof and Kelabeeyah, overflow 
large tracts of ground, rendering them complete marshes: and 
further on the waters of Wnb extend far towards the sea, though 
they do not actually reach i t  



One peculiarity of these sources throughout the Hasa is, that 
they are all hot, some to such a degree as to pain the hand if 
suddenly immersed in them, others of a more moderate warmth, 
but all of them are considerably above the ordinary and atmo- 
spheric temperature. The country is indeed said to be seldom 
vlsited by earthquakes of any importance, but in a minor degree 
they are not uncommon; and one mentioned to me as having 
occurred within the memory of man was described as havin 
rather serious, enough to cause clefts and fissures in the wa f"- Is and 
houses of Hofhoof, of which I m self was witness. So far aa 
Arab inaccuracy in dates permitt e J  me to ascertain, it eeem to 
have been coincident in epoch with the great earthquake which 
in 183G caused so much destruction throughout Syria and Pales- 
tine. Nor is the fact surprising, since the provi~ice of Hasa 
forms the southern extremity of a continuous valley, reaching in 
a north-westerly direction up to Djezirat-Omar above Masool, 
and even to Diarbekir, while its basin extends from the Anti- 
Lebanon and the mountains of Adjeloun in Palestine, to the 
frontiers of Persia, and comprises a district well known for past 
and present indications of subterraneous volcanic agency. This is 
the valley-of the Ehphrates and Tigris, openin out from the moun- 
tains of Armcnia and Curdistan down to t f e Persian Gulf, 011 

whose shor and in whose hollow lies the province of Hasa 7, Among t e hot sources of this region one requires special 
mention. I t  is the sulphurous sprin named 'Eyn-Nejem, or 
" Fountain of the Star," southeast o f Hofhouf, and once the 
resort of numerous invalids, especially of those afflicted by cuta- 
neous disease or leprosy (common enough here) ; cures of paralysis 
are also recorded, but I suspect thew last to have been rather 
synchronous than in the order of cause and effect. But within the 
last five years, the old IVahhabite autocrat, Faisul, caused the 
eource to be entirely choked up with stones, and the little cupola 
which surmounted it to be destroyed ; because, said he, the inha- 
bitants of Hasa placed their confidence rather in the healing 
pro rties of the water than in God alone. 

ggetation is of burse very abundant here, and Psaumea a semi- 
tropical character. Cotton, rice, and indigo are grown in this 
province, but in small quantities ; it would be m y  to extend their 
cultivation. A main source of revenue is the date-tree, which 
in these lands attains ita m plus u h a  of abundant and excel- 
lent fruit. No data throughout Arabii equal or even come near 
to those of Hasa, especially the species surnamed the Khalas 
(i. e. "quintessence) ; they are cultivated principally in the southern 
districts, and form an important article of exportation. 

Much manufacture is also carried on, both in weaving and in 
metal-work, in gold, silver, copper, brass, and even in iron where 
melting is not required The skill of the inhabitants in weaving 
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and embroidering cloaka and other ents is redly admirable, 7- and their taste judicious; silk, woo, and gold-thread, are the 
materials principally employed. The merchants of the province 
carry on a considerable trade with Bahreyn, Persia, and India, 
eepecially with the ports of K u m h e e  and Bombay. Most of the 
Arab horsea aold a t  the latter localities are brought thither horn 
IIasa The principal importa in return are rice and cloth, besides 
arms, glam-ware, and the like. 

The general aspect of the land is sandy; the soil is 1' ht, 
and often intermixed with powdered limestone and mica. y e t  
it is hlghly fertile, and the landscape in much greener than in 
the ceutral provinces. Dwarf-palms, trees of the acacia genus, 
or the crab-apple-bearing Nab* spring up everywhere without 
any mistance of culture, even where water does not find its 
way to the upper surface The country is for the most part 
level, though some sand-hills and limestone-ranges are scattered 
about it ; these latter are low, and fantastically cavernous The 
whole lain slopes gradually eeawarda, but before finding the 
level o f the Persian Gulf it has to take a yet further dip of a 
hundred feet or more. The coaet itself abounds in anchor me, but 3 the water is generally too shallow to admit sh ip  of large urden 
in the creeks, which serve as Larboura for the fishing-smacks of 
the A h .  

Inland a long white rarlge of craggy hills bounds the province, 
and separates i t  from the sandy waste of the Dahna A similar, 
and, so to speak. exceptional, range of bold outline, though of 
moderate elevation, lies near the sea along Kateef. Northwards 
the hills dwindle down, and at last disappear, while a barren tract 
of firmer soil succeeds them, and forma the up r extremity of P" Hasa towards Koneyt, thus separating the more ertile portione of 
the province from the neighbourhood of Zobeyr and Baerab. 

Southward also the hills disappear for a while, and there the 
province, if we except a very narrow stri connecting it with Katar 8 and the immediate sea-coast, merges in e Dahna There is on1 
one pasa to Nejed acrw Djebel Toweyk: it is that by which 
came ; and it ie one too many for the inhabitants. 

1; 
The inhabited towns and villages are here numerous, and the 

ruined ones yet more so. lIofhouf covers an extent of ground 
which might well encloee 40,000 inhabitants ; yet it contains at the 
present day only about 23,000. The eame may be said of many 
other towns still in .part remaining; of Djoon, Mebarraz, and 
Hedeeyyah : Kateef ~tself is two-thirds in ruins. Everywhere I 
met with the marks of decayed opulence and prosperity. 

The palace of the old Carmathian chiefs a t  Kntecf, in a richly- 
decorated half-Persian, half-Arab style of architecture, yet standing 
after more than eight centuries, though in a eadly dilap~dated COW 



dition, would merit a much ampler description than I can here d o r d  
The enormous quadran lar fort of Hofhouf, forming it- 

sel top a very considerable quarter o r the town, with its massive towera, 
about sixteen on each side, its keep, its deep surrounding trench, 
and its well-guarded portals, is a most imposing monument, and 
a reminiscence of bye-gone days of strength and power. 

Pasture-lands are here of far leas frequent occurrence than in the 
Nejed, and cultivation occupies a much larger proportion of t,he 
soil. Hence sheep are fewer, and meat dearer. Biit a very good 
breed of asses, much resembling t.hose of Egypt, abounds here; 
their ordinary colour is white or gray. This same asinine race 
extends down along the coast to 'Oman, where they are even more 
plentiful, and sup ly a consta~it export to the island of Mauritius 
and elsewhere. 8 xen are also often to be met with, and I saw s 
few buffaloes in the mareh-lands near IIofhouf. However the choice 
animals of Hasa are its dromedarice, which are only inferior to 
those of 'Oman. Light in colour, ,pceful (so far as such a 
creature can be) in form, easy, most easy, in ace, and wonder- 
fully docile, with hair almost as fine and so tF as a cat's, they 
are as good specimens of that species as one could wish to see. 
But, like all the camel race, they never acknowledge the anallest 
attachment to their master or rider, and if once turned fairly looae, 
will never take their way home again ; their docility is, in fact, of 

ive kind, and not arising from any sort of sympathy 
as is a t  times found in the home or elephant. 

O r K  p o  le of the land are of uieter and more industrial nod 
eommercil propensities than the 1 wrllen of Nejed. Good poets 
and learned men, a t  least in Arab lore, are not uncommon here, 
and they are all "in battles much delighting," but in veree, and 
when seated in the shade, pleasure-parties, songs, and much dis- 
sipation, often diversify their life, otherwise a busy one ; in intelli- 
gence they are no less superior to the Nejdeans than they are 
inferior to them in military qualities and in hysical force. Accord- 
ingly they submit without resistance to t 1 e Wahhabite tyranny, 
though hating it bitterly, and not without cause, since it haa 
ruined them. Beaides they are nowise indifferent to the pleasure 
of wearing gold and silk, and smoking tobacco--hth abominations 
in the e es of the Wahhabitea, who plit them down wherever they 
can. ribable to venture on open oppition, the people of Haps 
bear it all as they may, and wait for better times. 

Of their rel' ious tenets-a most curious and complicated ques- I tion-I say not 'ng here, for fear of being led too far by the his- 
torical research or philosophical ex lanation r uisite in a serious K examen of this point.. But those w o consider *1, t e close neiehbour- 
bood and intimate connexion between this coast and Pema, and 
who remember the origin of the Batiniens and Carmatbia~s in 
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these very districts, may con' ture much not far from the truth. 
And if we add the impe rr ectly suppressed Sabsean belief and 

ractices, in a land so far removed from the great centres of 
gb.bometan action, it will appear how tan led a skein is given to 
unravel here, and yet more in 'Oman. T f at  task 1: accordingly 
reserve for another and fuller description of Eastern Arabia 

The climate of Hasa is far warmer than that of Nejed; 
house fires, even in January, are out of the question, and cloaks 
are only worn in the winter season. Indeed, one could sleep in 
the open air almost all the year through. But the air is moist, 
and health is a t  a lower standard here than in central Arabia, espe- 
cially in the marshy low grounds about Kateef, where intermittent 
fevers, with all their train of organic evil, are remarkably prevalent. 

We have yet to consider the islands of Bahreyn and the pro- 
vinces of Katar and 'Oman. 
From the port of Kateef I crossed in a small Arab smack to 

the sea-port town of Menamah, situated on the north side of the 
island Bahreyn, and o ite to the corresponding roadstead and 
island of Moharrek. PP" he sea-arm between Kateef and Menamah 
is extreme1 shallow ; at  low water navigation is hardly possible ; 
and at  hip$ tide the ripple barel reaches the summita of the 
palm-branches planted here and t E ere in the ooze, in form.of a 
quadrangular enclosure, for the purpose of capturing the fish 
whose ill fortune may bring them within the leafy walls. 

Tbe strait between Menamah and Moharrek is narrow, being 
less than two miles acmes, and so shallow that at  ebb-tide a man 
can easily wade from one island to the other. Menamah is a large 
sea-port town, containing about 25,000 inhabitants, or rather more, 
with several extensive market-places, a noble castle on the sea- 
edge, for the Vice-Governor, Alee Ebn Khalifah (the Governor in 
ChlQf, Mohammed Ebn Khalifah, resides at the town of Mo- 
harrek; he is dependant on the Sultan of 'Oman), and several 
large and handsome houses two or three stories hqh, but now for 
the moet part falli into decay ; Wahhabee invas~on and bigotry 
having much i n j u z  the commerce and pmsperity of Bahreyn. 

The island 1e1f is about 70 miles in len , and nearly half P as many in breadth. I t  is in general very at and low, a mere 
shoal hardly 20 feet above the sea-level, especially towards the 
north and weat. To the east, however, it boasts a range of moun- . 
tains, or rather hills, whose highest peak hardly appears to exceed 
eight or nine hundred feet, though the flatnees of the intervening 
level renders it very conspicuous. The mil is in most places fertile, 
but not in dates, which are mainly imported hither from Kateef. 
In  compensation, rice and therbg and some fruits, especially 

. very fine citrons, are wn ere. Water abounds throughout the r' go 
island, but it is often rackieh. 



'The main support of the inhabitants is from a twofold source- 
commerce and fishery. The former is (or rather was, for it 
declines daily), of great activity and an extended circle ; an unin- 
terru ted stream of trade flowing between Bahreyn and the coasts 
of d'man, of Persia, of Sinde, of India, besides Kateef, Abou- 
Shahr, Koweyt, and Baarah. Even at the present time, when this 
activity is much slackened, large aailingships, some comtructed in 
the island itself, others a t  Linja, on the Persian coast, others at 
Koweyt or in India, are continually coming in and going out of tbe 
harbour ; bales of goods landed or embarked, sailors, custom-house 
officers, porters, merchants, crowd the quay: it is a busy scene. 
The various branches of the market-place are thronged by Per- 
sians, Nejdeam, Omanit-, Mogols, Smdians, Indians, negroes, till 
the narrow alleys are well-nigh choked up. There are here alone 
more shops and artisans in cloth and metal than in all the towns 
of Upper Nejed put together, and they would be much more 
numerous yet were they better encour 

CoBee-houses, prohibited in the y$d by Wahhabee scru- 
pulosity, here abound, and are filled by merchants, sea-captains, 
and all who desire a rendezvous for business or the news of the 
dny. The mosques are, though for other reasons also, propor- 
t~onately neglected. Drums and fifes, singing-hnds, and noisy 
marriage prormions, o about in the day and break the silence P of night, to the delig t of the " Baharineh" (as the inhabitants 
of the island are styled) and the great indignation of the Wah- 
habee stran er, somewliat out of his element here. 

Meanwhi e a lar e proportiou of the population is employed in 
tlie pearl-fishery. !$I undretb and hundreds of boats from the sea- 
coast towns and hamleta ply the shallow waters around the island, 
from April to November, and meet with great succt?as. On these 
boata the local government levies a sort of poll-tax, besides a &ed 
duty on the pearly harvest, and of the sum thus collected a rated 
quota is transmitted to 'Oman. The principal market for pearh 
is at Bagdad and among the Jews of that city, who enjoy an almcst 
exclusive monopoly of the trade. 

Fish of all kinds abounds off the coast, and constitutes the chief 
article of food in the island. Mackarel, flounders, lobsters, crabe, 
shrimps, and the rest, are here incredibly cheap. I found the 
average prices in the fish-market a t  about one-twentieth of those 
a t  Beyrouth. On the other haud, mutton and beef are dear and 
bad. Can~els' flesh, so cormnon an article of consumption in 

, is here almost unknown, and no great loss either. 
N g e  climate is remarkably mild, never cold, and seldom oppm- 
sively hot ; its prevailing feature is great dampness. I t  IS in 
coneequence not very healthy; indeed, few places afforded m e  
R better field for medical practice during my journey than 
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hhreyn. The ph sical type of the inhabitants is widely dif- r ferent from that o central Arabia, though somewhat resembling 
that of Hasa ; they are for the most part small, slender, and not of 
a muscular appearance ; somewhat, indeed, bordering on the Indian 
race. Their origin is an exceedingly miqed one ; they own some 
Arab blood, more Omanite, and et more Persian. Who were the 
first tenants of the island we s 6 all see further on. They have, 
however, in spite of their hybrid character, a very peculiar and 
distinctive cast of features, and an intelligent, though hardly an 
animated look. Many Hindoos are settled here as merchants and 
traders, and amass large fortunes ; they observe the same customs 
and manner of life as in their own country, and never intermarry 
with the "Baharineh." Arabs of ure race, and Persians are 
also to be met with as inbtlbitants o / the towns, bat alliance soon 
renders them undistinguishable from the predominant po ulation. 
A small colony of Jews also lived not long since at the d n a m a 4  
but the arbitrarj despotism of Mohammed Ebn Khalihh has driven 
them away. 

The Wahhabee monarch has for Bome years t exacted a 
yearly tribute of about 18M)I. from the island. alTords him 
an o portunity of sending hither from time to time his servants P or saves, and of exercis~ng by their means a balefill influence. 
In fact, the actual government has, mainly in consequence of 
direct or indirect Nejdean interference, been rendered so o p  

ressive, that thousands of the inhabitants, without exaggeration, 
L e  recently abandoned their native island, to seek some freer 
aud more tolerant station. Maltese (though from a different 
caw)  are not more common on the sea- rts of the Levant, than 
" Baharineh" on the entire coastline o P" the Persian Gulf. The 
little island of Ges, lower down this sea, the harbours of Lin'a and 
Bander-Abbas, t h e  of Beha, Dorha, and Woknh, in katar, 
and Scharjg Fajirah, Sohar:Seeb, Matrah, and Naskat, in 'Oman, 
are literally peopled with natives of Bahreyn, settled there within the 
last few years only. Wherever they come they soon distinguish 
themselves among the surrounding masses by a marked superiority 
in commercial and industrial skill, which reflects little credit on 
the authors of their expatriation. 

The island of Moharrek is much smaller than that of Bahreyn, 
but the main sea- rt, homonymous with the island, is little 
inferior to ~ e n a m x i t s e l f  in extent and population. The Arab 
element in Moharrek somewhat predominates over the Persian; 
and commerce is here less active than in Bahreyn. The island 
itself is throughout low and level, but its sandy ~o11 is much drier 
than that of the sister shoal, and its climate is considered to be 
more healthy. A square-built fortress of tolerable strength com- 
mands the eastern entrance of the chanuel between the twe islands, 



but it is now much neglected, and on1 serves as a sort of stable 
for the horses and dromedaries of Mo i: ammed Ebn Khalifah. A 
similar but much larger fort-a castle, indeed-exists, though 
entirely dismantled, on the main land of Bahreyn to the east of 
Menamah. 

The number of villages on the two islands taken together is 
. about eighty in all; some of them which I visited me of con- 

siderable dimensions, although the houses are for the most mere 
palm-branch sheds, such alone being required by the mildness of 

1 
the climate: at  intervals, however, large dwellings of brick and 
stone, and whose appearance is not inelegant, are i n t e r sped  
among the huts of the poor. 

Let us now cross over to the adjoinin lands of Katar. This 
province embraces almost all the peninsu p a denominated in many . 
maps as Bahran-an appellation, by the by, which I never heard 
used by the inhabitants-as well as the greater t of what is 
commonly called the Pearl Coast. I t  is depen .B" ent on 'Oman, 
through the medium of its numerous local chiefs, the principal of 
whom, Mohammed Ebn-Thanee by name, a fine old man, and famed 
for great prudence and p e n ,  of yi residea in the m- 
port town of Bedaa. ut he has no irect wer over the other 
chiefs, such ae the respective governors of Wo rah, Zabarah, Soor, 
&c. Mohammed Ebn Khallfah, of Bahreyn, exercises a sort of 
general influence throughout the district. 

Its prevailing character towards the mainland is extreme ~ 
' 

barrenness; there are hardly any gardens or cultivated fields; ~ 
water is scarce, and the wells deep ; their supply barely suffices for 
domestic use, much less for irrigation. I t  is, in fact, merely a 
narrow strip of meagre asture-land amon the low hills which rise 
close to the coast, an 1 thence stretch % ack for some distance 
towards the interior. Numerous villages, however, above forty in 
total number, stud the coast ; but their maintenance oomes from 
the sea, not the land. The population subsists almost exclusively 
by the pearl-fishery, here, perhaps, the most roductive known on 
any point of the globe. Its season is from t E e end of March to 
about thc middle of November. But the continuance of frequent 
and protracted diving ves rise to much disease among the inha- f bitnnts, and they are p ysically as well as morally, for the most of 
them, but a sorry race. 

All along the inland hills, the diminished continuation of the 
Hasa coast-ran , are placed from distance to distance round fr watch-towers ; t ey serve also as forts and places of refuge for the 
Katar pastors when attacked, which is f uently the case, by their 
troublesome neighbours, Benoo Yass and "Pa enaseer, or the restless 
Bedouins of Ad-Morrah. The entrance ta these towers is pierced 
in the wall at about 12 feet above the ground, and can only W I 
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reached by a rope hanging from it, which is afterwards drawn 
in again by t h w  who have clambered into the interior in case of 
siege. Beyond these hills extends a little pasture-land, where the 
Bedouins already mentioned graze their camels, and behind this 
the immense and hopeless sand-waves of tlie Dahna as far as 
Yemen. 

The air is d and colder than the climate of Bahreyn, though 
further muth. T h e  adjoining sea is ve shallow; the people of 
the coast call it " Bahr-el-Benat," i.e. " 'B t e girls' sea," in derision 
of its calm and pool-like appearance. Indeed the flux and reflux 
of the tide, here once only in twent -four hours, while at Bahreyn 
it is regularly once in every twe ve, Beems alone to preserve 
its shallows fmm utter s 

7 
I t  is foully muddy, and p w  

duces abundance of fish ~dea the pearl-oysters. Its waters 
are full of zoophytes; and highly luminous a t  night; indeed so is 
the whole extent of the Persian Gulf, even where at ita deepest. 
This phenomenon is ascribed by the Arabs to the glare of hell-fire, 
situated, as they will have it, immediately under the sea-bed, which 
in pursuance of this theory must be transparent, probabl of glasa 
But on that p i n t  the Arabs (Nejdeans, of course) cou i d not give 
me any positive iuformation. Innumerable islands (I have heard 
forty enumerated one aher another) stud the bay, but few of them 
possess sprin of fresh water, though some-for instance, the isles 
of Faroor, 3 alool, and Aboo-Moosa-are of considerable size and 

1 mountainous. On this last I was obliged to pass two days, owing 
to a storm, and had thus am le time to explore it "from the 
centre $1 round to the sea." $t is evidently volcanic, contains s 
central peak of considerable elevation, and owns a scanty source 
of bracklsh water. 

Between Katar and the nearest limits of the province of Sharja, 
namely, the village of Aboo-Debee, the desert comes right down 
$O the sea for a length of near 100 miles. The marauding and 
'aseaeeinating Bedouins of Beni-Yas, formerly pirate too, though 

sea by the British flag, occupy this unfertile spot. 
here of any conse uence-a small town, indeed- 
others, it'subeista 1 y the pearl-fishery. 

From Aboo-Debee, the whole coast, with its inland rovinces, on L Raa-el-Hadd, and even round it to the south-west as as Dofar, 
bears generally the exclusive title of 'Oman: this denomi- 
nation IS, however, rather political than geographical, and denotes 
that the supreme authority of the Omanite Sultan, Thoweynee 
EbnSa'eed, is through this extent more immediately and fully 

. exercised than in Bahreyn and Katar ; though Khaled Ebn-Sakar, 
the local chief of Sharja, has of late years established his almoet 
independent and arbitrary rule over the greater part of the Cape 
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of Bss M d o m ,  name1 the three provinces of Shsrja, Roo'sel- 
Djebal, aud Kalhat, whieg mm 

The narrative of 'Captain &'" ellsted '" gives a tdernble idea of 
much of Ormn ; but it is not a corn leta me, h r  that eoter~&Gng 
t r a d e r  sirited the khgdom at $ time nhm the W hahe 
armies were harassin its Northern and Western provinces ; and 
besides ill-haalth s b r i b  d hi &a, already much narrowed 
in their sphere by hie avowed European character : for though the 
excetlsive jealo against foreign md especially against European 
travellers prevai 7 'ag throughout Nejed is much mitigated in 'Oman, 
there yet remains even here e n o ~ h  of such a feeling to render the 

nativBB ve7 unwilling to let fore1 rs see the best of their land 
or the sea  thi& of their towns, $" or fear leet cupidity should thus 
be over+xcited and owasion given to encroachment or other d b  
greeable multa 

Nor waa I myeelf able to e.xamine in person the interior 
lo fully and extensively as I should have much deaired. zE 
the main reason was, that a long-protracted +hey and the 
endurance of much hardshi of every kind, had so far weakened 
my health and undermined m strength, that I felt at, last hardly 
able to bear up from day to CL y. In fact, the ultimate reeolution 
of the matter wee in a typhoid fever. However, I managed to 

nearly two months in this angle of Arabia before my final 
=-down, and in addition to what this period of time gave me 
opportunity of visiting in person, an easy internurn with the 
unsuspecting inhabitants p n e d  rn much and valuable informa- 
tion on many other . I will now accordingly ify some of P"" the more remarltab e features of thii land and peorso*far  aa I 
then became acquainted with them, and thus condude the present 
narrative. 
'Oman, to take thii denomination in its wideat tamtorial a pli- 

cation, is a development of the coast-rmge which girds Bra \ la; 
and nowhere else doea the mountain-chain attain equal hei ht 
or breadth. The main back-bone of t h i ~  region ia the ri& 
named Djebel Akhdar, or " the Green Mountain," whose highest 

ks rise inland behind Barka and Maskat at a distance of about k 0 miles from the coast, while its bold summits extend in an unin- 
tempted line north-west by north to Cape Mesandom, and south- 
east. down to the neighbourhood of Ras-el-Hadd. Its average 
distance from the sea le about 40 miles; but it approaches much 
nearer at Ras Mesandom, in which it finally merges, while towards 
the Batinah and DjaYlan it recedes far inland. 

This central b i n  gives off several others, which afford the skeleton 
plsn, so to s of the whole 'on Thus, near its northern ex- 
tremity, it Ehes a =ria T h i l b  named Djebel 'Okdah, and 



lhding south-west bo the town of Bereyraah, how a k t  of Mejdean 
colony, where they attain a considerable elevation. They then turn 
south-east and run in a line el to Djebel Akhdar, but at  a con- 
siderable distance from it : d'-ll is range assigns the limite of the Dahi- 
rah, or inland province. Another chain of mountaim, a t  their first 
outset mere barren rocks, but eoon rising to a great height, o - 
nates t i t  the coast near Barka, and follows the sea-line close to 3 e 
ve shore down to Soor ; m h t i m e  it communicatca with Djebel 
&ar by transverse. nngea oocurring between B a r b  and Madcat : 
these form the boundary of the Batinah Beyond Goor t h w  same 
hills form a vast loop running round the inner line of the Ras-el- 
Hadd promontory, till i t  a t  last meeta the Dahirah to the rear of 
Djebel Akhdar, 

Them mountains, especially the cuasbrange, and the Djebel 
Akhdar itself, 9 mainly basalt and granite, with mica, quartz, 
and spar intermixed. But to the eouth and east chalk and lime- 
stone begin to predominate, and the low hills that follow the coast 
from k l - H a d d  downwards towards Dofar were described to 
me ae being principally of that formation, though mme are, if I 
have rightly understood, baesltic also. 

Beyond and behind the Dahirah liee the desert already de- 
scribed. From the heights behind Sharja I could distinguish no 
break in its reddish waste ; but, if my Bedouin informants be 
correct, there occurs, a t  a certain distance from the Dahirah, a 
long low range of whits (i. e. limestone) rocks and ssnd-hills, called 
by them the Akhaf, and forming a aort of outwork to the 'Oman 

T h e e  same hills are mentioned altm in a well-known Arab 
wor , the ' Hamasah' of Abou-Temmam. Possibly Wadi Djebrin, "g. 
put down ip mme maps, though no one in this country could tell 
me anything about it, may be a valley among or coincident with . 
these same Akhaf. 

Such is the general outline of 'Oman-an outline mostly filled up 
fertile and cultivated lands: thoee lying between the sea and 

jebel Akhdar, namely the province of Batinah, are especially rich in 2 
produce, except where the rocky coastline interferes The vegeta- 
tion of the Batinah ia almost Indian ; the cocoa-nut mixes with the 
date-palms and overto them-the mango-tree spreads its broad 
deep shade-the be8tree and p p y  adorn the gardens-long 
tropical climbers stretch from bough to bough-and under all nms 
a meandering. network of rivulets, su plied from the inland moun- 
tains, or welhng up through the leve P soil, to give a degree .of life 
and verdure such as no other part of Arabia can show. It 51, . 
indeed, the garden of the Peninsula Numerous villages and some 
considerable towns adorn this provinoe : I will speak of them sepa- 
rately a little further o n  

Djebel Akhdar also, with its continuation in Belad &moo- 
L 2 - 



Abee-Alee, and W l a n ,  encloses man fertile valleyq full of rich 
vegetation m d  considerable produce. d e  villages, clustering house 
above house on its sides, reminded me of the more populous districts 
of Lebanon above Beyrouth in Syria ; and vines, whoae wine is said 
to be good (but I did not taste it) abound on the slo Running 
streams of water are here frequent, but none reac f? the aea ex- 
cept as winter-torrents. Here, and in the Batinah, I met with 
the pipul or aalei tree of India Date-palms are common and 
vigorous ; but their produce is inferior to that of Hasa The sugar- 
cane, coffee, indigo, and cotton, both white and red, thrive here : 
this last is very abundant; the coffee is much inferior to that of 
Yemen, and resembles rather the Indian variety. Bees abound in 
the mountain, and furnish excellent honey of a whitish colour. 

The mountains themselves are sometimes bare-more often 
wooded, at  least partially so ; hence their a pellation of " green." B The inhabitants are a very peculiar race, an offer somewhat of an 
Abyssinian type ; they profees themselves of the old Cahtanite stock, 
established in Southern Arabia many centuries prior to the Ismaelite 
Arabs, and believe that their ancestors emigrated hither from the 
Yemen at a very early period. Some, however, lay claim to belong 
to certain Yemanitic or Nejdean tribes of a later date ; such are 
the Fezarah in the Batinah. They are ruled by local chiefs, all of 
whom, however, owe allegiance to the common monarch of 'Oman ; 
but the government is much more restricted and constitutional, 
while leas mechanical and centralised, than that of Nejed. The 
most powerful and the most ancient family is that of the Yaaribah, 
who are said to be descended in direct line from Yaareb, son of 
Cahtan : they were formerly the rulere of the whole of 'Oman till 
supplanted by the family of Sa'eed, who attained the sovereign 
power about 140 years ago, and still 
and Djelundee are other powerful fami r== ies of chiefins I The ; Ghrferes they in- 
habit mostly the south-east of the province. 

Maskat being the sea ort most frequented by Europeans, is 
also the beat known, an ~f I may well be excused from adding 
here my description to that of so many preceding travellers. But 
though a town of great importance, i t  is not after all the real 
capital of the kingdom, nor the authentic and official residence of 
the sovereign. Three towns are acknowledged in 'Oman as holding 
that rank, name1 , Sohar, Nezwah, and Bahholah. Of these the i' last is said by al such as have visited it, which want of time and 
illness. prevented my doing, to be much the largest and the most 
ornamental in the kingdom. A very intelligent native of Hasa, by 
name Ebn Khamees, who had remained some time resident at  Bah- 
holab, described it to me as surrounded by a tri le wall of remark- 
able height and strength, with a spacious an ! vaulted market- 
place or " keysareeyab," as they here call it, in the centre; the 
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housea are, by his account, of three stories high, the streeta large 
and regular, the buildings of stone. He mentioned the ap roach 
to it, by a wooded mountain-gorge, as ve beautiful ; and lnally, 
gave an estimate of the number of d w e p g s  in the tom, which 
would make the inhabitants near 30,000. 

Sohar, where I assed many da s, is allowed by every one P here to be much in erior to Bahhola g in every way, and yet pos- 
sesses much of that ornament and strength which popular report 
attributes to the latter, and its actual pulation appeared to me, 
although it has much diminished of P" ate years, certainly above 
20,000. Heuce we may conclude that the above account of 
Bahholah, confeeaedly its superior, is not much exaggerated ; and 
certainly the great amount of gold and silver workmanshi of the 
most delicate quality, which I have seen brought horn h h o l a h  
for sale in the towns of the Batinah, at Natrah, Maskat, and else- 
where, implies a thriving market and a wealtby town. Nezwah is, 
a t  least, equal in size to Sohar, but lesa dilapidated. I t  is a uent 
summer reaidenee of the king, or sultan (as he is here%ed), 
Thoweynee : a considerable manufacture of sweetmeats, by no 
means despicable, is here carried on. 

In no other part of Arabia did I meet with stronger marks of 
advanced and long-established civilization than in 'Oman. Large 
atone-built houses, three and even four stories high, with am le and 
variously carved vestibules, vaulted passages, painted wa ! s, and 
copious furniture for every use ; hospitality and courteous welcome, 
outdoing even that of Nepd ; politenm in conversation, cleanliness 
and ornament in dress, and much else of the same nature. I will 
touch on a few in& which may help to give a tolerable and 
distinctive idea o P" this people. 

The dress of the Omanitea is very different from that alread 
described as worn in Nejed. Here, instead of the long Bra g 
ahirt, a broad band of cloth, reachin from the waist to the 
knees, and very generally bordered wi Jb silk, is worn round the 
loins ; over this is ut on a long wn of red cotton, often embroi- 
dered with blue silk and above if' l a li ht old-embroidered cloak 
of camel's hair, or of li ht wool. The %eafis covered with a large 
turban, not unfrequen t f  y of Indian make, and sandals, much more 
ele ant and stronger in make than those of Nejed, are here indispen- 
sab 7 e, owing to the dampness of the soil. Every free man-and 
slaves, too, if belonging to wealthy masters-weam at  his embroi- 
dered leathern girdle a short and crooked d ger, whose hilt is often 7 made from the hoof of the giraffe, and rich y ornamented, no less 
than the sheath, with gold and silver filigree. I have seen both hilt 
and sheath of gold (gilding is unknown here), oftener of ailver: 
this wea n serves, bowever, not unfrequently for decoration, but 
for use S A large suh, generally whlte, is girt m a d  the waist; 



over the belt and d ger, around whoae handle it fbrma a k i d  of 
sword-knot Crook 3 wands are here the fashion instead of strai@t, 
and a good one of yellow Hebaa wood is much prized. Smolong 
is mcue general here than even in Syria I should have mentioned 
before that tobacco is one of the main growths of the country: it 
is good and cheap, but somewhat strong. Coffee-houses abound ; 
awl the farm of pipe there prevalent, and in the private dwelling- 
houaee, is the Persian, or Nargheelah. I wonder bow Niebuhr, 
a writer in general of the utmost accuracy, eon have stated in his 
Notes on thii part of Arabia that smokin is here ill looked upon. 
Possibly his informant belonged to the \. $ ahhabite sect, and gave 
hi own aentimentg as a standard for those d the country. 

Gaiety and foadne%s for w i a l  amusement, industry and corn- 
mercial activity, are cbarac&ristic of the Omanite race : they are 
mild, good-humoured, and cheerful. The women of this province 
are of remarkable and far-fwed beauty ; few Asiatic reg.lons can 
in fact afford their equals, whether in f m  or face : their stature, 
too, is taller and far more graceful than ie common elsewhere in  
Arabia, nor is the veil common among them. When attacked, the 
inhabitants of 'Oman fight bravely, as their wars with the invading 
Wahhabees, and even occasional skirmishes also with Indian troops, 
have attested ; but they are too fond of mercantile, mechanical, or 
agricultural pursuits to be much iven to war, tliough in bravery 
the excel the people of Hasa %heir country has considerably d su ered for many years, and still does, from repeated Wahhabee 
attack or interferepce, and nowhere is the Nejdean 80 cordially 
hated as here. 

The D a h i i ,  a province which outliea Djebel Akhdar to the 
south-west, is more barren than the rest of the kingdom ; its inha- 
bitants have a half-savage appearance : they mostly 
short spears or javeline, bemdes the never-failing 

irdle, and are evidently poorer and less 
h t a n t s  of the Batinah. But the wildest population by far are 
the denizens of Ro'd-Djebal,  i. e. of the Cape Mesandom itself; 
their mountaineer dialect can hardly be understood even by their 
immediate neighbours-to a stran r it is totally unintelligible. 

I may here remark, that throw 'f? out 'Oman the prevailing form 
of the Arabic language differs in some respects From that spoken in 
Nejed, where the lowest of the people em loy the identical dialect 
of the Coran without any deviation, an f with all its inflexions, 
deeinences, and other niceties, which have been sometimes su posed 
to exist only in the ingenuity of grammarians, but which L a c -  
terize, in f ct, the living and spoken language of Central Arabia 

While in 'Oman I was often reminded with eurprise of the 
phrases and eipressions of old Ante-Ialamitic poets, and heard 
Inany words elsewhere obsolete here current and in common use 
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among the natives of the region, while thq p r d e  Nejdean visitom 
Again, the grammatical desinenoes are leas scrupulously observed 
here than in Central Arabia, though the inflexions am invariably 
correct. It is the old Yemanite Arabic, aim ler, and more 
ancient, than the dialect of the H e j u  and of the I!fejed. 

Poets and poetry abound, even more than in Hasa ; but the f m  
d veraifieation admita of p remarkable variety. Far while eome 
authora compoee amording to the lam of rhyme and metre generally 
admitted among Arab rh and rigidly adhered to even at the 
p m n t  day in Syria, agdad, Egypt, &c, athere follow a metre 
ur which aeoent takes the place of uantity, and the rhymee 
are not euccessive but alternate, much 1 'ke our own double-ballad 
verse. I n  each particular piece the l w h  of the lines is, of course, 
the -me, but it variea fiom poem to poem. This kind of compo- 
sition they entitle " Nabt," or " NaLtee," i. 0. N a b a h , "  in 
contxditmction to the 0 t h  and more prevalent form, named by 
them '' Sehidr-sl-Arab," or " Arab poetry." 

I did not h d  either the versificahon or the title of "Nu&" till 
sn approaching 'Oman; but in this part of Arabia it is by far the 
most prevalent. No one could tell me anything recise about ita 
date of introduction, its origin, or whence it deriv ed' its name. 

Another peculiarity of thia region is the great prevalenm of 
the negro population. This is mainly tbe reeult of long-con- 
tinued dave-trade with the eastern coaaCs of Africa; for of the 
numerous d d y  bands thus yearly imported into 'Oman, at least 
~ne-half remain fixed witbin ite h i t s ,  and of these a very large 
number obtain their freedom-ueually the caae on the death of 
their master-by some testamentar7 arnmgement, or even at an 
earlier period. The then settle in the country, many, acquire 
I d a ,  and form at t ie  p-nt day about onethird of the entire 
population. Nor ia the coadition of t h a  who remain alavea 
much inferior to that of their emancipated brethren ; for oo mild ie 
slave bere-+ rrrere name, in Esct,-and so little does the negro 
peet 7 rom the Arab ppulation around with that contempt and ill- 
usage, or those restrictioneamt inabiitiea which their sable brethren, 
even after emancipation, mrnetimea meet ehwhere, that they have 
here little or no reason to regret tbeir native soil, nor do they 
indeed ever, unless by some very rare exception, avail themeelvee 
of the aontinual apd easy opportunitia offered tbem of returning 
thither. On the contrary, it is next to impocleible to pemuade 
them to quit 'Oman. They live sometimee intermingled wilh the 
white population, eometimea gatbred together in aeparate v l l l a p  : 
intermarriage between emancipated negroes and Omanit- ie not 
very common, nor yet altogether rare. In the south-eastern part 
of the kingdom and below Ras-el-Hadd they form, I was told, a 
~uuerical m+rity ; but as government, whether local or general, 



is strictly hereditary throughout 'Oman, the blacks have no ehsw 
in it. 

The Himyarite ation, which connects 'Oman with Hadra- 
maut on the sout R" ern pd coast, a pears to be an old Abyssinian 
colony, distinct alike from the be on the one hand, and from 
the ne,- on the other. 

L a  
The climate of 'Oman is very hqt, fully ual to that of "P Bombay and the adjoining Concan. I have myae f seen ripe apri- 

cots for sale in the market of Maskat by the end of March, and 
grapes ri n towards the latter part of April. In the summer 
months a P" 1 who can quit the burning coast hasten to the upland 
dopes of Djebel Akhdar, where an abundant vegetation, with 
i n d  altitude, affords a cooler temperature crs well as a 
healthier air. Captain Welsted speaks of snow falling in winter- 
time, of course on the h i e r  peaks of the mountain. H e  must, I 
think, mean hail, for such was described to me by the inhabitants 
as there oc.urring, though I myself did not witness i t ;  but as I 
have known it to fall on Djebel Toweyk in Nejed at a much 
leas considerable elevation, I see no reason wh it should not be K uent on Djebel Akhdar, whose eight is 6000 feet 
even a t  least above 7 t e sea-level. But the people here were ignorant of 
the very name of snow (thelg), and when I described it to them, 
unanimously aflirmed that the had never seen such a phenomenon. 
The worda for l6 hail " are inJifTerent.1 ' burad" and " @deed," and 
with these they were acquainted. drtainly in February, when I 
first came in sight of the Akhdar, no snow was visible on its summit, 
tho h the winter had been unwually cold and stormy. 

%e Bedouin population throughout 'Oman is very mall  : none 
exist in the Batinah, Kalhat, or Ro'os-el-Djebel, and but few in 
Djebel Akhdar. Rather more are to be met with in Belad Sour, 
Wad-Abee-'Alee, m d  the Djailan; the greatest number, com- 
paratively speaking-for in itself it is. far from considerable- 
wander about the Dahirah. But in 'Oman, owin to the great 
warmth of the climate, the fixed population, especi afi y the negoes, 
not unfrequently take up their abode under slight Lute of palm 
branches, or even in tents, instead of houses. Again, all them 
inhabitants, whether townsmen or v i l l a .  white or black, when 
out of doors and accoutred for a journey or a wax-expedition, 
look to a European eye exactly like Bedouins, and are in conee- 
quence set down as such ; and this is, it seems, one very common 
mum of the error by which the greater portion of the Arab 
population are so uently represented as Bedouina Add to 
this that as the clannis ? s stem and spirit is univemal in Arabia, 
and appellations such as r6 Hnoo-~bee-'~lee;~ Ben-Temeem," 
"Ben-Fezarah," &c., very common throughout the county, 
Europeans are apt to forget that all " tribes " or clans are not 
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necessarily Bedouins--far from it ; and that " Benoo," or '& sons of," 
ie quite as applicable to a town or village population as to 
Kenitea 

A remarkable number of Hindous and " Lootian," i. 8. " natives 
of Loodianah," are settled in all the sea rt towns of 'Oman. A 
few Parsees and some Jews inhabit Mae E t and Matrah. Tolera- 
tion ia here the word, and re 'ous belief or practices are neither 
asked about nor interfered wit l'f This affords a strong contrast to 
Wahhabee bigotry ; indeed the general features of 'O~an, whether 

hpical or moral, are extremely opposite to those of Nejed. 
EmPm alone are here looked upon with mme degree of sus- 
picion, nor perhaps without reaaon. 

Pearldiving ceases from Ras-Mesandom eastwards, and the 
ea, here deep and often stormy, furnishes 1- variety of fish than 
the " Bahr-el-Benat" Enormous shoals of sprats and a kind of 
macktrrel do, however, frequent the coast. Amber is not unfre- 
quent : it is a government monopoly. 

Of the inland produce I have alread spoken. Dromedaries, t the finest known, and asses, resembling t oee already described in 
Hasa, abound, and are frequently matter of export trade. I was 
told that the giraffe ia to be found in the oases of the inner 
v inw ; but I doubt whether my informant was not mis&z 

the agricultural products the sweet-potato, identical with 
that o India, deserves to be mentioned, Coffee, sugarcane, and 
red cotton are favourite articles of cultivation 

'Oman, considered as a kingdom, consists of twelve provinces 
and two dependencies, exclusive of Socotra, Zanzibar, and the 
East African Coast. These are:-1. Katar, from Ajeyr to 
Wokrah, capital Bedaa', with the coast of Benoo-Yam; capital 
Soor. 2. Sharja, from Ah-Debee to tta'a-el-Kheymah. a. Ro'w 
el-Djebal; capital Leymah. 4. Kalhat ; capital Debee. Theae 
three provinces are under the immediate vernment of Khaled- 
EbnSakar. 5. The Persian coast, from Es h t a n a h  to Djask, 
with the islands of Kishm, Lare' Ormuz, &c.; capital Lin'a 
6. The Batinah, from Fakan to Aarka; ca ital Sohar. 7. $he 
Dahirah, from Berepah  to Djebreen ; ca i t 2 ~ e r e  mah. 8. Djebel c! Akhdar, from Kata9-el-loha to ~ e m a 8 ;  capita N e n a h  and 
Bahholah. 9. Belad Naskat, from Barka to Ra's-Heyran ; capital 
Maskat. 10. Belad Soor, from Ra's-Heynm to Ra's-el-Hadd ; 
capital Soor. 11. Djailan. 12. The coast from Ra's-el-Hadd 
to Dofar. 

The dependencies are the two islands, Bahrepn and N o h k .  
The total population amounts to two millions and rather more; 
the military force is between fifty and sixty thousand. I remained 
in this country above two months, most of which I p a d  a t  
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Sharja, Sobar, Motrah, l@&at, and their nei hbonrhood. Bu t  
the last week of Mar&, 1868, mhen re-em 

d-% 
%? *t Bdatrah 

for A o-Shahr, on the Persian GulE, I was attacked y a dig- 
pant fever, an4 only owed my recovery and ultimata return to 
Bagdad about the ead af April to the kind attentions and geoeroua 
care of Captain h l b y  of the lpdian navy. 

EL-Note8 a the Physical Geography of Vc~couver Island. 
By C. FOBBE& Esq., M.D. 

R d ,  March 14, 1864. . 
THE ob' at of the present Paper is to deal e a p d l y  with Van- 
couver Eb d ; but eo dose ia the connerion between thia and the 
sister colony of British Columbia, that it will be imgoeeible, in 
treating of the Physical Geogra hy and resourcse of the one, to E avoid referring to thoee of the ot er. 

In reference to Vancouver Island, the points which mturally 
suggest themselves for consideration are- 

Geographical Position and General Aspect. 
Geologaal Formation and Hydmgrapby. 
Climate, Soils, and Rsmcea, generally derivable from Com- 

mercial Relations, and Natural Producb ; and, incidentally, 
The Position of the Colony in its Political Relations 

Vancouver Ialand, first made known to us by Cook, is situated 
on the coast of North-Western America, between the latitudes of 
48' 20" and 51' N.; and the longitudes of 1233 and 128' w. 
I t  is se rated on the muth from Washington territory by the 
Strait o P" Fuca, and on the east from Britioh Columbia by the 
Straits of Georgia, and by Johnstane Strait. Ita shores on the 
west are washed by the waters of the North Pacific Ebsentially 
a mountain ridge, its buttress-like wslls descend for the m& part 

abmptlf to the shore, fringed, however, in many places, mom 
especia ly on its south-eastern and eastern sides, by the undu- 
lating country, thickly wooded in general, but here and there con- 
taining .patches of open ass-land. P The i h d  ie of an e ongated oblong form, nearly 300 milea in 
length, by from 30 to 50 in average breadth, attaining, at Mount 
Amwarmth, ag elevation of 5900 feet. Its outline boldly pic- 
turesque ; its shores are characterised by abrupt cliffs, rocky pro- 
montories, sheltered coves, pebbly beaches, and fine harboura 

The whole western side presentr, a gloomy, frowning aspect 
Numerous m of the sea, fiord-like in character, penetrate between 
the walls of metamorphic and trappean rock, which, on either hand, 
rising into lofty peaks and ranging into broken sierras, or s lop i i  
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frora rounded domeaha masses, form the buttwsees of the land, P epposing and resisting e fury of an ocean, for the greatar part of 
the year anything but pacific. Along the eastern side a mom 
open and more undulating country marh the existence of under- 
lying sedimentary rocks, whioh, in the form af carbaniferous aand- 
Ptones and limestones, at intervals fringe the caast. 

The whole country ie mpre or less demly  wooded, exoepting 
just where the summit of a mountain affonls w hold for plants, or 
where, as in the neighbourhood of Sooke, Victoria, Cowitohin, ahd 
Comux, limited ranges of o n grass-lands occur. 

In the winter the tone o r colouring af the landscape ie sombre, 
the weathered rock-surfaces mingling their purple hues with the 

en foliage of the pine. But in the summer and autumn 
these d"k I eavy tones are lightened by the b ' ht d o u m  of numerous 
flowering plank; by the yellow-green lig ? t that trembles in the 
swampy hollows from the poplar, the alder, and the aspen; and, 
later in the w n ,  by the nch orange and cFimson tinta of the 
ma le. The surface is beautifully diversified by mountain precipice, 
hilfand dale, wide-spreadin lakw and ~ l i t a r y  tams, cut up by 
numerous arms and inlets o 7 the sea; in no case does the water- 
shed suffice to give a navigable stream. There are no rivers, in 
the stricter sense of the word, such stream8 as flow throqgh the 
country bei simply the hart watercourses, which diecharge the 
overflow of 1 '3 es or the surface-waters of the neighbouring ridgea- 
torrents in winter, nearly dry in summer, valuable only ae a power 
for driving grist and saw mills, and possibly at  a future da to be 
rendered useful aa a means of brigahon-a proms by w d  many 
parts of the country would be much benefited. 

As might be expected in a count having a cla subsoil and T covered with material through whiz  water readi y permltes, 
springs are numerous and the water excellent. Where the clay, 
however, forms the surface-soil, some inconvenience is experienced, 
as in the neighbourhood of the town of Victoria. 

The geological structure of the island may be briefly described 
as consisting of an axis of metamorphic gneissoee rock, situated at 
the south-western extremity, having, resting thereon, clay-elates 
and other rocks, of probably Paleozoic age. 
these slaty m h  baa existed along the whole ,".tE"d%$,"; 
in a great measure, shattered and broken up by intruded trappean 
d s :  it has been almost entirely removed b the laoial action 
which grooved and furrowed the dense crystal f h e  fe k pathic t r a p  
ABeociated with these are lenticular masses of a semicrystalline 
limestone, of great economio value. On these metamorphic and 
trappean maseee rest the sedimentary stratified rools, which fringe 
the south-eastern and eastern coast-linm, and which contain car- 
boniferous strata of very great valua Presuming that the gnekio. 



axis of the island is of Silurian age, the superjacent sedimentary 
deposits aesociated with erupted traps are found to be of the cre- 
taceous and tert 

The most remar ~ e " " "  b e feature of the geology of the southeastern 
end of the island is the scooping, grooving, and scratching of the  
rocks by ice action. The dense felspathic trap is ploughed into 
furrows 6 to 8 inches deep, and from 6 to 18 Inches wide. T h e  
harp peaks of the erupted intruded rocks have been broken off, 
and the surface smoothed and polished as well as grooved and fur- 
rowed by glacial agencies, giving the appearance of rounded boeses 
to the numerous promontones and outlylng islands which here mark 
and stud the coast line. 

As might be looked for in a country so acted on by ice, the 
whole surf'ace of the land is found in this locality to be covered by 
boulder drift and erratic blocks of various crystalline and other 
rocks sufficiently hard to bear attrition. Granites and granitoid 
rocks of every description are to be met with ; trappean rock4 
micaceous ~chists with garnets, breccia4 and conglomerates 

From these granitic boulders and from the sandstones of the 
outlying islands valuable building material is obtained, some of- 
the grey granites equalling in beauty and in closeness of crystalline 
texture the beat anites of Aberdeen or Dartmoor. 8: The soils of ancouver Island, derived from the clays and 

avels of the drift that overspreads the country, and from the 
Tomposition - - .- - of the ~ubjacent rocks, may be thus distinguished 
and described :- 

1st. A poor gravelly soil, with a thin mating of vegetable mould, 
bearing large timber of a superior quality, coarse grass, and little 
uudenvood. 

2nd. A calcareous loam of ood uality, producing excellent k 9 crop of vegetables ; very suitab e for c over and other llme plante. 
3rd. A rich dark brownish-black soil, or humus, resultin from 

the decay of vegetable matter, mired in some localities w i 8  allu- 
vium, of variable depth, and resting on a clay subsoil, overlying 



This ocean is boreal in character, its temperature being kept low 
by Arctic currents which ewee down the coast, even to below the 
latitude of Sari Fmdm, by the quantity of melting mow 
discharged by numerous rivers and mountain torrents on the 
British Columbii coast. The influence of thii low oceanic tem- 

rature is obeervable in the marine zoology, many of the ehelle 
K i n g  a tgpe 

Lines of soun&nge have demonstrated the existence of extensive 
banks on the western coast, which, abounding in fish, will one day 
prove of p e a t  value to the colony. 

The climate of Vancouver, in the s u ~ o n  of its seasons and 
eneral thermal conditions, approximates cloeely to that of Great 

%ritain, modified by special circumstances connected with its phg- 
sical geography. Situated close to a continent the mountain- 
rangee of which are clothed or cap with perpetual mow, and sur- P" rounded' by an ocean remarkable or its extremely low temperature, 
certain peculiarities present themselves to the notice of the climato- 
logiat ; and these are well and specially marked in the south-eaat 
end of the island, owing to its prolimit to the Olympian range of 
mountains in Wasbinfm territory. T ~ S  range, running east and 
west, presents its nort ern aspect to Vancouver Island ; and since, 
on thls aspect, the snow remains on the mountain peaks all the 
year round, the winds which blow from this direction are neces- 
sarily cold and chillmg. Other winds, blowing over the cold eea- 
water, also have this chilly feeling, and give the peculiarity to the 
climate, as tar on in the year ee the t l s t  of June, of a fine clear 
atmosphere with a bright sun, and cold winds, like a late spring in 
En land. 

#he seasons in general take the following course :-After the pea with rain, which generally mark the r i d  of the y i n o x ,  
ne clear weather wts in, and continues ti r- about the rm dle of 

After the third day, the barometer slowly 
e springs up, and the rains come down, to 
days, by a rising glass and frosty weather, 

which, aa the season advances, occasio~~ally becomes intense, and 
is accompanied by hail and snow. The latter seldom lies for any 
length of time ; the winters of 1852-53, 59-60, and 61-62, the 
laat especially, being remarkably severe exceptions. These excep 
tional eeasons occur in all climates, and here rove the rule that 
an open, wet winter characterbee Vanmuver 1 k d .  



The& is a great amount of rain, but it is to be regtetbed that 
them is do register to show what the rainfall actually ie. 

The great quantity of uncleared and undrained land tends to 
make the spring later and udder than in England. The summer 
i s  drier, with a more scorching sun. Little or no rain falla from 
the middle of Apnl till the Equinox, or the end of October. The 
prevailing winds during these summer months are from m t b w e s t  
b north-weet, blowin f ~ h l  y during the day, the nighb tranquil f and clear. Norther y win& occasionally prevail, and, blowing 
over the heated land, are, in the southm pa& of the island, hot 
kind dry. 
The autumn of the American climate is finer than that of tbe 

Eumpean, and the fine weather (the Indian summer)' extenda 
further into the year. The winter months in ordinary seasons are 
much the same a8 in the weat of En land; in the aeverer and 
exce tional, more like the Midland & untiea and east coast of 
&and. Them are thus, as it were, two seasons, a wet and a 
dry. The rainfall, it may be noted, is greatest a t  night. 

On the whole, the climate of Vancouver may be fairly described 
as very fine, healthy, and enjoyable; yet linuted experience and 
partial observation lead to oppoeing and conflicting statements 
f i e  best and safe& guide to the climatologist will be found in tbe 
statistics of Agriculture and of M d i i n e  ; having reference to the 
quantity and quality of produce, the nature and gravity of dis- 
ease. To  these pointa reference will be made further on, and, in 
the mean time, the following abstract from a meteorological register 
ke t a t  Victoria in the year 1850, will ahow "what the weather 
is in any ordinary year. 

Jarmay, 1850.--Snow began to fall on the 5th. On the 24th 
there were 17 inches on the ground, which, however, was all gom 
by the 28th. For the month :-max. temp., 47' ; min., !21° Fahr. 

February.-Mild and open. On the 12th, goomberry-buds 
were opening. Some hail, rain, and frost, towards the end of the 
month. Max. tm ., 58'; rnin., 26' Fahr. 

March.-Variab I' e weather ; sli ht wow-storms in early part, f but so partial that, on the 2nd, ear y planta were coming into leaf 
in sheltered epota ; native hemp was 3 inches high, elder-bush pub 
ting out leama On the 7th, catkina and palm-willow in full 
bloom. On the Nth,  there was still snow on the ground, and 
buttercup in flower. Max. temp., 60°; rnin., 27O Fahr. 

April.-Hi@ winds alternabng with calms. Strawberries on 
the 13th, m n g  into bloom. Max. temp., 6s3; min., 35" Fahr. 

May.-15 fine clear days, 12 overcast, 4 rainy. On tbe lst, 
plans covered with verdure; the twin-cup lily, beaheaae, aows- 
foot, jonquil, and many other Bowers, in full bloom ; hrarn~se 



dowering, spring wheat end peas rising, eat17 potatm above 
ground. On the 4th armpaniola and lupin coming into flower, 
wild chewy and slertiae-berry coming into blomm, and wild vetch 

I flowering in warm places+ On the Bth, 
t &awberriea forming; on the 7th, potaw 

April coming u p  12th, early beans in 
I corning into bloom. 25th stmwbetries ri nin 81% wild 
I goosebemiee d i t b  Mar. temp, 7B0; mia, 3E ~a%. 
I June.-28 fine clear days, 7 overcast and foggy. On the 14th, 

ueen of the meadow and golden rod in bloom. 17th  potatoee 
%,wering. Mar tamp., 84O ; mi*, 47' Fahr. 
July.-22 fine clear days, 9 overcast. On the l l th ,  barbemy 

and raspbemi- ripe. On the 17th, fir& double roee on Vancouver 
I I h d  came into flower. Max. temp., 82'; mia, 52O Fahr. 
I Arquet.-26 fine clear days, 5 overcast. On the 16th, h t  

thunder, high wind. Max. tamp., 7S0; min., 83' Fahr. 
September.-24 fine clear days, 6 overcast On the 7th, heavy 

dews. Max. temp., 74'; min., 45O Fahr. 
0ctok.-20 fine clear days, 1 0  over& Max. temp., 70'; 

min., 88' Fahr. 
November.-18 fine clear days, 14 overcast, 3 rainy. On the 

lQth, a heavy gale of wind, felt simultaneously along the whole 
coast. Max. temp., 55'; min., 32O Fahr. 

Decsmber.-10 fine clear day8 16 overcest, 4 tainy, 1 sno "8: River frozen on the 4th ; ice quickly broke up. Max. temp, 48 , 
min., le' Fahr. 

There were thus, in the year 1850, 201 fine clear days, 97 over- 
cast and fog 50 rainy, and 17 on which snow fell : these latter 
in the four & and two last months of the year. I n  the  yea^ 
1860-61 there were 186 fine clear day4 97 rainy, 78 overcast and 
fog , 4  swwy. 

'Re  experience of t b  last twenty yeus bas shown that, a t  
irregular periods of from five to seven yam, winters of great 
severity may be expected. I n  1846, 185253,1859-80, and in 
186142, the frost was intenee, and the fall of snow by. In  
neither of the two former canes, homer ,  was i t  in any way so 
severe as in the latter year. 

On the 5th of January, 1862, the snow began to fall, and, with 
but one slight break in February, continued to fall heavily a t  
intervals, lying on the ground until towards the middle of March. 
This seventy was, however, followed by a summer and autumn 
of almost unexampled beauty, the fine weather, the "Indian 
mmmer," extending into the middle of December. 

In  ordi sea0ons the Isothermal line of Vancouver lsbnd 
I 

I 
would p"r,rough the southern counties of England. Taking 
the average annual maximum temperature a t  London in June as 



86", the minimum as 22O Fahr. in January, the range will be 64O. 
In  Vancouver, as shown by the abstract above ven, the maximum 
temperature for the year was 84" in June, t f e minimum 14+O, 
which would give a range of 69+" Fahr. But this fall to 14&O for 
a day or two in December must be looked on as exceptional, and  
the wual minimum standard of 22' Fahr. accepted ; this gives a 

of 62" Fahr., almost the same as that of London. 
'%e register kept on shore has been taken in preference to one 
kept on board, in making the above comparison, the conditions 
bein more equal; for it must be borne in mind that, strictly 
s p a  f ing, there are two well-marked climates in Vancouver, viz., a 
littoral and an inland climate: the former, due to the causes 
already mentioned, cold arctic currents, &c. &c., has a lower range, 
as shown by registers ke t on board ship. 

The whole area of d' ancouver Island comprises about twelve 
million acres, the greater proportion of which is mountain and 
barren rock. There may be in all, if the land were cleared, one 
million acres available for the agriculturist and stock-breeder. 
The country ie divided into districts, some of which are' as yet 
unsurveyed. 

The following, beginn' at the south-eastern end of the island, 
are surveyed :-&oh, %etcho8in, Esquimdt, Victoria, Lake, 
North and South Saanich, Cowitchin, Comiaken, Quamichen, 
Shawnigan, Somenos, Sallas Island, Nanaimo, Cedar, Mountain, 
and Cranberry. 

The unsurveyed districts are : - Hiihland, Chemainus, Salt 
Spring? Barclay Sound, Nootka Sound, Port Rupert, Comux, 
small lslands and dependencies, San Juan, Oyster Bay, James 
Island, and Koskemo. 

Following these districts as herein set down, it will be interest- 
ing briefly to set forth their special characteristicla and capabilities. 

Of those surveyed, beginning at the south-eastern extremity of 
the island, Sooke will first claim our attention, and it will be 
found to possess some features of considerable importance. Situ- 
ated advantageously and conveniently on the straits of Juan de 
Fuca, but for difficulties connected with the approach from sea- 
ward to its magnificent inner harbour, this district must have long 
ago assumed a 'tion commercially of high importance There P" is reason to be ieve that these difficulties may in time be' ovec 
come, and by the aid of steam-tugs vessels may be safely anchored 
in a harbour safe and landlocked. The formation, geologically, ie 
an axis of trappean rock, having, resting on ita north-western flank, 
clay-slates and micaceous schists ; on ita southern and south-eastern, 
a sedimentary deposit of stratified sandstones, shales, and seams of 
coal. The agricultural resources are limited. Such open land aa 
exists is of excellent quality, bearing very heavy crops, and a con- 
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'siderable quantity will become available for farming purpodes, as 
the land is cleared of the heavy and very valuable timber that now 
covere it. 

The highest elevation is about 1500 feet. All over the sur- 
rounding broken country there is excellent grazing, during eeven 
months of the yenr, the wild vetch growing lusuriantly to a height 
of three or four feet. On Sooke River there are many fine, though 
linlited valleys, all bearing ificent timber, cedar especially. 
One of these valleys is c o m p s b y  the surveyor tu contam 2000 
acrea The whole district contains 10,201 acree. 

The carboniferous deposit haa k n  proved by "boren to the 
depth of 84 feet, and two thin seams of coal have been 
through. A promising vein of copper has been found, and IS now 
bein worked. 

dtchosin District contains 11,891 acres. There is some fine 
azinv-land, but little prairie, hea timber covering the whole. 

yhe  pines are very fine, but far bac 7 h m  the sea. The whole 
district is very beautiful and salubrious, well sheltered, with a dry 

avellp soil, adorned with Druid-like grovea of oak and mlemn- 
fokin clumps of pine, intermingled with the varied foliage of r 
thick %ubby undergrowth. 

Esquimalt District contains 12,426 acrea The soil, generally, 

'" r' or in quality, covered with scrubby timber, a great deal of 
m , and many lakes and large swamp. The great importance 
of thii district consists in its excellent harbour. This is a safe 
and excellent anchora for sh ip  of any size, and with the aid 
of the light on ~iJ1s1and may be entered at  any time with 
great facility. The holding-ground is good,-a tenacious blue 
clay. The extent of this fine harbour is about three miles by 
two, with an average depth throughout of from 6 to 8 fathoms. 
Great natural advan es and facilities exist fm the extension 
of townships and the 9 ormation of docks, and there can be little 
doubt but that here will be established the head-quarters of the 
royal naval force in the Pacific. Amon t other projecta connected T' with the development of the colony, is t a t  of a railroad to connect 
this with the ueighbouring district and town of Victoria. 

The village or hamlet of Esquimalt consiata of a few scattered 
houses, chiefly hotels, dependent for support on the mail-steamers 
and ship of the royal navy there stationed. 

Victoria District contains 16,679 acrea Clay subsoila chanra 
terise this ditrict, over which is spread a coating of vegetable 
mould-humus. The lands reclaimed from the swamp are very 
rich and fertile. The whole surface is undulating : in moet places 
thickly timbered, in the neighbourhood of Victoria clear, and 
sweeplng along the coast-line as fertile grassy pastures. Trape, 
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clay-slates, and limestones enter into the geological formation of  
this as well as of uimalt Uistrict. "a The Harbour of ictoria has been thus described by Captain 
Richards :-" Victoria Harbour le a little more than 2 milea east- 
ward of Equimalt, with its entrance between McLauchlin and 
Ogden Points. The entrance is shoaly, narrow, and intricate ; and 
with soutb-west or eouth-eaat h e a q  rolling errell sets on the 
coast, which rendera the unsafe outside; while vessels 
of burden cannot run in unlesa a t  or very near high 
water. Vessels drawing 14 or 15 feet of water may, under 
ordinary c i r c u m s t a ~  enter at  such times of tide; and s h i p  
drawing 17 feet have entered, though only s t  the top of spring- 
tides. .- 

'' The channel is buoyed, and every means has been taken to 
make the entrance as safe as possible, and doubtless the harbour 
is v t i b l e  of improvement by artificial meaua" 

Origmally selected by the Honourable H u b  l3ay Company 
as the dep6t of their establishments, in consequence of the quantity 
of good clear land in the neighbourhood, and the harbour being 
rufficiently spacious for the few amall vessels in their e m p l o ~ t  
was, as a site in these respects, admirably c h m n  ; but it has 
a fatal mistake, at  a later date, not to have adopted Esquim~lt as 
the commercial port. The inlet of the sea which forms the harbour 
of Victoria runs northerly for some miles, with an average breadth 
of a few hundred yards, and at  one int is se 
narrow neck of land from Esquimalt Er' arbour. rted mugh t h ~ s  by but it has a 
been proposed to cut a canal and thus connect the two harbours. 

The town of Victoria, situated on the eastern side of the harbour 
already described, has sprung into existence during the last six or 
seven years. Originally the site, as dread mentioned, of a 
trading establishment or fort belonging to the & onourable Hudeon 
Bay Company, it may, under ttie influence of the neighbouring 

Id regions and the great natural advantages of its position, 
L m e  a place of great importance, not only to British colonists 
but to those also in American temtory along the whole seaboard of 
the North Pacific. 

Adjoining Victoria is the Lake District, containing 14,048 
acrea. The land is of the same character as that of Victoria. 
Numerous fine lakes give a name to the district. 

The districts of North arid South Saanich contain respectively 
10,767 and 12,216 acres. These districts contain some of the 
best agricultural land in Vancouver. There are indications of 
eopper, and a coalaeam of inferior quality c rop  out on the 
eastern coast. The land not taken up or pre-empted is wortbles~ ; 
some of it may be useful for grazing. 
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Followin the coastline north and west, we come to the fertile 
valley of &witchin, with the adjoining districts of Comiaken, 
Quamichen, Shawnigan, &minos, and Chemainua These, with 
the exception of the last, as yet umurveyed, 've an aggregate of 
54,836 acres. Them important districts s tToJa  good type of the 
lands fitted for agricultural purposes and require a specla1 noti&, 
aeeing that they give the general characteristics of the fertile 
valleys that fringe the eastern coast. 

The Cawitchin valley, about 15 milea wide, upon the aea-coaet, 
narrows rapidly in s wester1 direction to the width of about ax. f Bounded by high ranges o mountains composed of calcareous 
rocks these mges form almost impassable barriers to the valley 
north and ~011th. To  the disin ation and the decomposition of 
these rocks, all highly char ed wi the carbonate of lime, is due the f T 
distinctive character of t e wils throughout Cowitchii Valley. 
In their nature they are esse~itially calcareous ; for while the other 
constituents &ur in different degrees in this locality, carbonate of 
lime almost invariably redominates ; and of this soil there is 
usually a good de th o from 2 to 8 feet, resting on a sdciently P P 
retentive subsoil o blue clay or gravel. 

The earths, chiefly light, very porous, and corn 
pro rtions of clay, sand, carbonate of lime, an humus, are P" F Of due 
we1 constituted for absorbing and retainin moisture; and the 
general colour, from brown to black, with 16 e entire absence of 
chalky or white earths, would likewise indicate a favourable 
soil for receiving and retaining heat. Samples taken from the 
Sominos plains were found by experiment to absorb water suffi- 
cient to increase the volume of soil from one-eighth to one-fifth of 
its whole bulk. 

Much of the soil along the Cowitchin River ia a clay loam of 
a brown colour, and ia an excellent soil .for wheat, beane, turnipe, 
and red clover. The soils on the more open lands are either 
gravelly, or sandy and gravelly loams, elipble for barley, oats, 
rye, buckwheat, beans, peas, the root and leaf crope, potatoes, 
turnips, carrota, and the usual garden vegetables. 

The loamy soils, everywhere p o d n g  a depth of 2 or 8 feet 
and containing a large proportion of the calcareous principle, are 
especially eligble for fruit culture. A ples, pears, cherries, and, 

!I indeed, all our hardy &en h i t s ,  mig t be grown to 

I rdetion* It is believed that the filbert and h d y  pe-vine coul be easily 
and successfully cultivated ; and among t e native hits the black- 
berry, mulberry, rasp& , strawberry, p ~ e b e r r y ,  currant, and 
high bushcranberry woul 7 require but little pains and culture to 
roduce luxuriantly, The strawberry ws wild on the prairie !r fa*, near17 of the same size a. the gar e n - h i t  

The species and varieties of plants growing in these districts are 
At 2 
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very numerous On the meadow-lands are the following: white 
pea, wild bean, ground-nut, a species of white clover, reed meadow- 
grass, bent s ear-grass, wild oat, wild Timothy, sweet gram, 

- .  - . 
F cowslip, crow oot, winter cress, partridge-beny, wild sunflower, 

marigold, wild lettuce, nettles, wild angelica, wild lily, brown- 
leaved rush. 

The forest growth consists of oak, various species of pine, red or 
swamp ma le, elder, trailin arbutus, crab-a ple, hazel, red elder, P f P willow, ba sam, poplar, ce ar, barbeny, wid red cherry, black- 
berry, yellow plum, chokecherry ; black, red, and white raspberry ; 
prickly urple raspberry, prickly gooseberry, swamp gooseberry, 
several einds of currants, bearberries, mmseberry, snowberry, 
bilberry, cranbe~y, red and white mulberry. 

The geological formation is very important, containirrg as i t  
does valuable building material, as eandstones and limestones, trap 
rocks, and metallifer~us slates. 

The region abounds in lakes and good-sized streams, several 
good falls existing at  various oints sufficient to meet the wants of 
a lar e population, as regards 0th grist and saw mills. T \ 

Sa las Island contains 3448 acres. 
The district of Nanaimo has a very important geographical 

position, and possesses a very interesting, and economically valu- 
able, geological history. Its whole area, comprising 48,375 acres, 
is subdivided into the Mountain, Cranberry, Cedar, and Delta of 
Nanaimo, Districts, each so named from its respective special cha- 
racteristic. The general character of the whole is mountainous, 
the soil poor and sandy. Good land, available for wicultuml 
purposes, is to be found, however, on the alluvial flats formin f he delta of the Nanaimo River, and in the lacustrine deposits o the 
swampy hollows which mark the site of a chain of lakes stretching 
westerly inland along the Millstream River. 

The workiilg of the valuable coal-field of Nanaimo has been 
carried on ve irregularly ; and only of late have an s t e p  been 
taken on a K e  commensurate with its importance. $ he value of 
the new seam now being worked has been fully recognised, and 
the demand increases rapidly. 

Rising behind the settlement of Nanaimo, i Mount Benson, a 
trappean mas, which, attaining the height of 4000 feet, sends, in 
a curvilinear form, spurs runnin north-east and south-west, f describing the segment of a circ e. Resting on these spurs, 
dipping south-east and easterly, are the upturned edges of these 
sedimentary rocks, the whole much disturbed, not only by 
numerous faults, but by twistings laterally, heaves and s l i p  of 
strata, 

On the Chase River, which flows along the southeastern spur, 
there axe three outcrops of coal, 3 feet 10 inch- 5 feet, and 2 feet 
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! 6 inches respectively. Tbe first or Douglas seam, now bein 
, worked, f u d e s  the best coal as et taken out, and ia reporte J ! , as most favourable, both by a ytic chemieta and practical 
I men.. The present working is in a proved area of 600,000 
, aquare yards. A shaft, 60 fathom deep, reaches the coal, 

which ylelds 1 ton to the quare yard, increasing in the dip, so 
that, at a fair computation, 800,000 to 1,000,000 tons of coal 
may be calculated on from this seam alone. I f  the other under- 
lying 5 feet and 2 feet 6 inches seams'can be conveniently reached 
and worked, it may be fairly aseumed that in this one block 
3,000,000 tons of coal are available. 

The Douglas Seam was first opened in Augoust, 1852 ; and 
the work was continued a t  various points, by the Honourable 
Hudson Ba Company, up to the end of 1862. Durin that 
period, wor& very irregularly, the tmk out 63,L5 tons. i I 
of coal which, a t  an average of 8 do1 am per ton, ves a total 
value of 101,0461. The price is now reduced to f d o l h  a t  
the pit's mouth; but a much greater uantity is r a i d ,  and X, extensive explorations, to .develop still rther the value of the 
property they hold, are now beiig made by the Vancouver Island Coal 
Company. In the very first year of their operatione they have 
raised 22,000 tons, the demand increasing rapidly in the San 
Francisco market. Vessels of large tonnage (one of 1500 tons) 
now frequent the where formerly, with the exce tion of these p". 3 shi , schooners o mall  tonnage were the largest cr t. 

r h e  remarkable pro ess ahead made in the colonies of 
British Columbia and $ancouver hand-a progreas achieved 
under very great difliculties, and with much discouragement-shows, 
in some degree, of what these countries are capable. Their great 
importance, jmlitically, is acknowledged b statesmen ; their 6 ca bilities, commercially, are proved by merc ants and bankers. 

T h e  important step must soon be taken, of connecting, by 
railway, these colonies with the Canadas, and thence, by ocean 
steamship, with the mother country. The exit of this route from 
the American Coutinent must be a t  some point immediately 
opposite to Nanaimo. When Nanaimo shall be a port of entry, 
as soon i t  must be, there will be established an ocean termillus. 
Across the ridge, behind Nanaimo, a trail of about 13 miles, leads 
to the head of the Alberni Canal on the west coast, whence, 

The excellent quality of this coal b now indisputable. It yields a hard, 
lustrous, fissured, and little swollen coke. It contains little hydrowopic moisture, 
and b u m  well, with a steady heat and a brilliant flame-eyec. grav. 1.317. Its 
steamin properties have been very kvourably reported on by the nears d 
11. I. y d  other v-Is on the m s t .  In stowa e, W e l l  cod b y e  dvan- 
tnge over it of about 12 r cent. ; Newcastle (~n~lis!) 2 per cent. ; hut with mmt 
nnnh conntrg coal, a n E l l  Scotch, tbe advantage would be in favour of the 
Nanaima ~ s l  (Douglas seam) by 2 per cent. 



a t  all times, steam-vea~eln may have free acmes to the North 
Paci 0c. 

Nanaimo settlement is prettily situated. The site of a town is 
now being laid out ; the soil, a sandy loam, is dry and healthy, 
bein suitable for ens and orcharda 

~ f e  Valley of t p e Comux, another fine agricultural district, as 
yet unaurveyed, lies north of Nanaimo. Its special characteristic 
is the existence of s u d v e  terraces of o n rairie-like land, 
marking separate periods of slow upheav $ 3  ut, partially ex- 
plored, no further special account of its capabilities can be given 
than that, in its neral character, it closely resembles tbe 
Cowitchin Valley, t T? e districts and delta of which have been 
already fully demibed. 

Proceeding north and west, passing Valdee Island, and through 
Johnstone Straits, an excellent mute for steamers, aboundmg 
in good anchorages, the extreme north-west poiut of the island 
is reached, where Fort Rupert, a trading station of the Hudson 
Bay Company, is established. Here the carboniferous formation 
i s  in met with; but there have been fewer disturbances than 
a t  x n a i m o ;  the strata lie almost borizontallg. The land is 
unsweyed. 

The weste111 coast of the island, commencing a t  Cape Scmtt, 
o w s e s  a great number of remarkable and interesting features 

From this cape a p u p  of islanda extends westerly for 40 miles ; 
it is composed of three lar and several smaller ones, which are 
high, conical and bare. K e y  are called the Ninepin Rocka 
%an le Island, the westernmost of the group, is a very rt+ % marks le island, 1000 feet in height, having a curious notch on 
the summit. Between the Cape and the nearest islands there is a 
good clear passage of 2 or 3 miles wide. 

Immediately south of Cape Scott is' Quabino, an important 
inlet, stretching across the island near1 to Fort Rupert, on the 
eastern side. Coal has been found, and a Cumpany formed for 
working it. Thia, with other resources, copper and fine timber, 
and so forth, will make this a lace of importance. 

woody point w r a t e s  duatsino from ~yuquot ,  a district 
which extends to ootka Sound. This latter is a dee inlet, 
poemsing few harbours or good anchorages. The small f$bour 
or cove at ita entrance is famous as the scene of the Spanish occu- 
pation dispute, and an anchorage nearly opposite has a special 
aterest as having been Cook's first. 

Clayoquot Sound differs from all the other inlets of this coast ; 
its entrance being full of banks and shoals of sand and gravel, 
instead of a deep muddy bottom. Here, also, is the gneieso- 

anitic axis of elevation already alluded to, having associated 
gererith rnicaceous, hornblendic, and coarse-framed quartz- 
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rocks, intruded trappean dykes, and quartz veins, indicating a 
re 'on most prohbly rich in mineral wealth. 

%anday Sound, situated close to the entrance of the Straits of 
Fuca, has a very i m r e t  geographical sition. A mmewhat 
open sound, studde with numerous is lan!r s, it posseaaes several 
good anchorages, one within very convenient distar~ce of the 
entrance of Cape Beale, on which a lighthouse will ultimately be 
erected. At the upper end of the sound a very remarkable cleft 
in the mountain-range, known as the Alberni Canal, leads, after a 
course of 25 miles, to a level country of considerable extent, heavily 
timbered, with the fin& specimens of pine and other woods 
perhaps anywhere to be m n .  Through this flows a stream, dis- 
charpng the waters of a chain of lakes, which penetrates norther1 
into the interior. The anchorage ie god ,  and the whole mun4 
canal, and harbour, can nowhere be excelled in the facilities they 
afford for the protection and defence of commerce. Its connexion 
with Nanaimo has been adverted to. 

Such is the general character of Barclay Sound. Its litical 
and commercial importance merit a more s ecial detail. p m i n g  
throu~h the Sound, leaving behind Ship f d a d ,  with ib three 
big pne-trees, "Fore, Man,  and Mizen masts," t the nume- 
rous bristling islets, the Alberni Canal is entere !r through the 
Devil's G ~ D .  the rockv sides of which run so sheer down into 
the deep wc;tkr that t h l  largest ship could make fast alongside to 
the pine-trees, the shorea, on either hand, not being more than a 

iatolahot a$rt The fleeta of the Pacific might ride in the 
%und, or, or the matter of room, inside the Uevil's Gap. A 
more secure place for an arsenal than Alberni, if the Devil's Gap 
had one or two heavy guns mounted, could not be found on the 
Pacific Coast. Its convenience also for refitting shi is great ; 
timber for mastin or r 'ring purposes beiig plentihy Plenty of 
fair farming lanf, andyesh water in abundance. Poeaibly, the 
fact that the money of the colony is chiefly invested at  Victoria, 
decides the question at  present in favour of Esquimalt as the 
headquartem of the Royal Navy; but in case of a war in the 
Pacific, there can be little doubt but that Alberni and Barcla 
Sound, from the commandin position of the latter, a t  the mou ti 
of the Straits of Fuca, will & found an invaluable baae of opera- 
tions for our nav in that part of the world 

The high a n i  rocky sides of the Alberni Canal end on the 
right hand with a bold outstanding rock, known from its colour 
as Copper Mountain; and from it the canal opens into a wide 
oval-shaped basin, at the far end of which the buildings of the 
Alberni settlement are seen. The River Somase runs into this 
ovalshaped basin, and at the junction there are considerable flats 
of good meadow-land. 



The Alberni settlement was founded in 1859-60, by the London 
firm of Anderson, Thomson, and Ca, who had previously imported 
the Douglas pine into Europe, and had thus become acquainted 
with the resources of the colony in respect to its timber. Several 
good-sized schooners have been built a t  Alberni, and others are 
now building. Fish curing has been camed on to some extent ; 
the abundance of salmon and ood in the neighbourhood making 
this a favourable place for such operations A coasting trade is 
carried on by agenta of the Company with the Indians for furs, oil, 
fish, and so forth. 

Of San Juan it may be sufficient to say that ita importance 
as a military past has been much exaggerated. There is, it i 
true, some fine arable and gazing land on thii island, now famous 
in colonial hiah Its position has been supposed to be such 
as to confer on 'K' t at military power which should occu it, tlie 
command of both the Fraser fiver and of Vietoria garbour. 
But this is a fallacy ; it commands neither ; more especially since 
the almost exclusive introduction of steam-vessels and the dis- 
covery of the Rosario ChanneL 

A great portion of the area of Vancouver's Island, which is 
neither sold, preempted, nor reserved (7,598,215 acres) is un- 
available land, perhaps four-fifths of the whole being barren rock. 
Heavy and ve valuable timber now coven many fine diitricb, L which, as they me cleared, will become available for cultiva- 
tion. The expense of clearing is at  present great, from 61. to 141. 
per acre. The richer alluvial soils, bearing willow, poplar, and 
alder, are cheaply and readily cleared by fire. In  the agricultural 
districts described, there is, however, enough for farming purposes 
on a small scale, into which the farmer can at  once put his plough ; 
the clearin of the timber From the land keeping pace with the B wants of a arm, for outbuildings, and other purposes. 

Farming operat.ions are conducted on the same rotation four- 
course system as in En land The c rop  generally raised are 
wheat, barley, oats, an! peas. The green crops are, turnipe, 
man 1-wurzel, vetches, tatoea, and all kinds of vegetables 
Now T ere does the potato i" ourish more or attain a better flavour. 

The average production of wheat is 25 to 30 bushels 
64 1ha to the bushel ; of oab, 40 bushels r acre, weig r t 36 ace, to 
46 lbs. ; potatoes, 200 bushels per acre. g l e y ,  in proportion to 
the cultivation of the land, from 24 up to 40 bushels per acre. 
Fruit culture has proved a valuable and ying branch of industry. 

The experiment of the free port o P" Victoria has been moet 
mccessful in establishing and developing commercial prosperity : 
suitable to the first conditions, i t  may be doubted, however, if it 
can always be maintained. The revenue from the want of 
custonu is small, about 25,0001. annually; and taxation pl.esses 
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heavily on one portion of the community alone ; for the native 
population, numbering about 18,000, pay no taxes whatever, and 
in some imported articles are large purchasers and consumers. A 
capitation tax, levied by the chiefs, must one day be laid on to 
relieve, in some degree, the colonists, who now pay all; or 
Customs duties must be exacted. 

The salubrity of the climate is indisputable. It is a climate 
that a man can be out-of-doors in every day of the year. There 
are no epidemic diseases. Infantile epidemics have been intro- 
duced, and lately smallpox has committed great ravages amongst 
the natives. Under the influence of intemperance and other vices, 
the native population is gradually disap aring. 

The sportsman in Vancouver will fin ir abundant use for both rod 
and gun; and, as a hunter, he may distinguish himself in the 
forest; the puma, the bear, and the wolf being worthy of his 
proweas. There are two kinds of grouse, and snipe and wild fowl 
m great variety and number. Two kil~ds of deer are found, the 
larger, popular1 known as the elk, reaching the weight and size of 
an ordiuary bul i' ock. Salmon abound, but will not rise to the fly ; 
splendid troutrfishing may, however, be had in every stream and lake. 

Such, briefly sketched, are some of the capabilities and resources 
of the colony of Vancouver Island. It is evident that her gee- 
graphical position ves her commercially, and, in a military point 
of view, strategical T y, the command of tbe North Pacific. 

Her bold and rugged shores have few hidden dangers ; and the 
seaman, knowing that he has  safe and sure guides, can, in the 
darkest night, as in the o n day, run for his port. Carrying on 
a trade with Australia, vP" ancouver has alread established rela- 
tiom with three gold-producing countries. d r  importance will 
soon be felt on the distant shores of Russian Asia, Japan, and 
in the C ! a  Seas; and, when the wealth of the Pacific Islands 
comes to be developed, the free ports of Vancouver will be 
em oriums of their trade for the supply of North-West America. 

f n  her soils, Vancouver, as has been fully show, poksesses all 
the qualifications necessary for raising food for man and beast; 
aud these soils are b no means so limited in extent or inferior in 
quality, as to preclu d e the possibility of the island being a grain- 
producing colony. The mlneral resources of Vancouver may be 
summed up as coal, copper, and possibly silver and gold The 
latter is widely read over the country in the drift clays and 
gravels; and of "P ate, auriferous quartz has been found in the 
neighbowhood of Victoria, leading to s great preemption and 
occu tion of land. TE following will give m e  idea of the resou- of Vancouver 
Island in  woods of economic value. The list is according to popular 
names. IVliite fir, spruce fir, balsam fir, white pine, yellow pine, 



cedar, vine-leaved maple, broad-leaved maple., alder, willow, plar, 
yew, logrmd, cotton-wood, crab-a ple, service-tree, h e m l s  oak, 
arbutus, yellow cypress, &c Of a! 1 these, the white f i r  or Douglaa 
pine (Abies Dacglasii), is the most important; it grows to an 
enormous size, and is one of the best woods for spare known. 
This is the tree of the colony, and it ia the commonest on the 
north-weet coast. A specimen, by no meam a large one, may be 
eeen erected as a flagstaff a t  Kew Gardena In  some instaxma 
this tree has been known " to square" 45 inches for 90 feet. 
The cedars are very fine, with an average diameter of 6 to 7 
feet. One has been measured of 14 feet. They are found in 
p e a t  abundance both at . t k e  and Nanaimo. The details 'ven 
rn the description of the Alberni Settlement show how thew pr$ucts 
are utilised, and how valuable they are commercially. 

The Fisheries will one day rove a source of great wealth to 
the colon Extensive banks i' ie off the south-western extremity 
of the ia%od, theae lying between the parallels of 48' and 49 
have their eeaward boundaries 32 milea off shore. 

This, the outer edge of the bauk, ie rather steep, falling from 90 
to 150 fathoms, and then no bottom with an ordinary line. Other 
.banks exist in Pu t Sound and in the Strait of Georgia, off 
Borrardy Inlet. fi of them are well stocked with 6sh, especially 
cod, the true gdw, an excellent fish of ita family, small but very 
good. In  the neighbouring streams and lakes, and surrounding 
seas, are salmon (five species), trout (many species), herring, 
haddock, smelt, halibut, sturgeon, whiting, several species of 
rock fish, and sea perch, eulachon, &. 

A company is being formed to prosecute this branch of industry, 
and with eve prospect of success, an extensive market existing i" along the who e North and South Pacific coasts The attempt has 
been made before, but failed through injudicious selection of 6th. 
I n  the case of the salmon, there are only two apecies that are 
reall good; the others are coarse and oily, and having been 
c u d  and mired with the better kinds, have given the wbole a 
bad name. 

Let it be borne in mind that such advantages as the colony 
poaseeses are pr-ttd. Politically, these colonies are of the 
first importance as a military outpost, the are abeolutely neces- 
ery for our commerce and supremacy in t L  Pacific. Dockyards 
must be established to refit and repair the ahips that protect that 
commerce and maintain that supremacy. At  present, for such 
repaim, recourse must be had to a foreign port. 

The diilicultiea and drawbacks of the colony are the price and 
expenae attending the voyage thither, and the want of direct 
postal communication. At preeent all letters pasa though the 
hands of the officials of the United States post-offices, 
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use of the ehort sea -voyw aid 
long -voyage, wit5 Cape Horn, 
wanted in the country h d i  
inducement, h e  grants of ? and its 

ought to be given. The p h b i l i t y  ia that the clam of e mall 
h e r s  +red will be supplied from amon the hardy settlers 
of Canada These men are eminently qu i!? ified for developing 
and making the most of the reaourcea of both British Columbia 
and Vancouver Island. 

The present population of Victoria and of Va~icouver Island 
nerally nutubers probably 6000 ; but there is, beaides, a large 

$ting iogu~ation coosiatiog chiefly of minw. 

X-Remarh upon the Geography and Nat~r61 Capabilitisr of 
Brilish Columbia, and tlre Condition of its princa'pl Gold-Fisldt. 
By Lieutenant H. 8. PALMER, BE. 

TEE discove of gold in the extreme west of Britbh North 
America, in 3 e  year 1858, was destined to prove an event of 
more than ng importance in the history of m 0 d e ~  colonial 8" progress. pwards of 200,000 square miles of savage territory 
were at once erected into the colony of British Columbia, and the 
new region became hastily peopled by hordes of eager Id-seekers r' from the neighbouring states. The shallow "bars ' o the Fraser 
and Thompson Rivere Boon ceased to be profitable ; but step b step, i with varying succees, yet unabating vigour, the alluvial go d wils 
traced upwards to its parent sources in the hills, and, in 1861, 
three years of tient toil were rewarded by the d i v e r y  of tbe 
now famous g$-fields of C a r i b .  The pnductiveoes of these 
new mines has, during the last two years, been so great as to place 
them in the first rank of modern old discoveriee ; and, indeed, a f comparison of their returns with me of the moat notorious dis- 
tricts in California and Australia encourages the belief that the 
auriferous riches of Cariboo are the greatest hitherto discovered. 
While the gold-miner's incursions have been thus ra id m d  exten- %i sive, civilization and enterprise have not been far be nd him, and 
the young colony new attracts attention by its various ammemial 
and agricultural, as well as its mineral, advantages. During the 
last five years, the writer has had fr nent opportunities of travelling 7 somewhat extensively in British Co umbia, and the object of this 
communication is to deecribe, with as much detail as a short paper 
will admit of, its physical geography rrnd natural capabilities, aud 
the condition of its principal gold-fields. 
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The seaboard of British Columbia, commencing a t  the inter- 
national boundary-line lat. 49' N.), extends for eome 500 miles 1 

in a general northwester \ y direction. Foremost among its peculi- 
arities is the extraordinary length of shore-line, bearing, indeed, an 
enormous proportion to the actual s n of the coast, and due to 
the existence of a continuous series o r long arms of the sea, which 
everywhere pierce the coast; and, in some instances, netrate in- 9" land to distances of 80 and even 100 milea Number ess ar&ipe- 
lagos of rocky islets stud the whole seaboard, and, bordering closely 
upon the wn land ,  furnish protection to its shores ; and, further 
still to seaward, Vancouver and Queen Charlotte Islands, separated 
only by narrow straits from the continent, form huge -natural 
breakwaters which shield it from the full force of the Pacific. Thus, 
the eutire seaboard, with ita inlets and numerous outlying islands, 
presents an extraordinary network of sheltered water-communication, 
so continuous, indeed, that the ex rienced navigator, familiar with 
its intricacies and perplexing tidgrregularities, may work his r a y  
along shore from end to end of the coast, and rarely, if ever, be 
forced to seek the open sea. The inlets are eve where dee and \ liarrow, and, although subject to strong winds a n y  tides, and y no 
meaus abounding in anchorages, they resent scarcely any material 
obstacles to navigation by stem-v-& of the largest claag Pies 
of giant mountains rise everywhere abruptly from their shores, and 
snowy peaks and glaciers, pme-clad slopes, rugged cliffs and pre- 
cipices, gloomy valleys and picturesque waterfalls, combine in 
endless succession to form an aggregate of sublime and wild, 
though desolate and unattractive, scenery. 

According to the most recent Parliamerltary enactments, the 
colony of BGtish Columbia, apart from its numerous island depen- 
dencies, comprises all the territories stretching from the 49th to the 
60th parallel of latitude, and from the culminating ridge of the Rocky 
Mountains to the shores of the Pacific, a small strip of Russian 
territory along the extreme northern seaboard alone excepted ; 
and be -ond the p a l l e l  563 N., that portion of the soil to the east 
of the k ocky Mountains, extending as far as the 121st meridian, ie 
further included within the bounds of the colony. But, of the im- 
mense area thus circumscribed, all that portion lying to the north 
of the 54th parallel remains, and is likely to remain, an uninhabited 
wilderness. Little only is known of these extensive solitudes. 
Indeed, the officers and servants of the Hudson Bay Company, 
who dwell a t  fur-trading posts widely scattered throughout the 
district, and are, with the exception of scanty native tribes, ita sole 
inhabitants, are the ouly white people possessing any personal 
acquaintance whatever with its geography and uatural capabilities. 
From them we learn that, although not entirely devoid of attractive 
features and occasional patches of g d  soil, this portion of t l~e 



colony is on the whole cheerless and uninviting, and especially ill- 
adapted for occupation by man. Moreover, its high latitude and 
extreme elevation, and the rigorous climatic influences to which it 
is subject, are elements little likely to encourage its s w y  deve- 
lopment; and, coupling with these drawbacks the circumstance 
that settlement is but slowly creeping northward from the southern 
bounds of the colony, it may fairly be inferred that the region 
north of the 54th r l l e l  presents a ve sli ht prospect of early 
occupation. On t account, and in % e a 8b sence of fuller and 
more perfect information than is a t  present to be had, the whole 
country north of this line will be p sely omitted from coneidera- 
tion in the following remarks up011 T t e interior. 

Looking inland, then, from the sea, the southern and explored 
part of the colon is found to be naturally divided into three great r zones or belts o nearly equal areas, differing in their physical 
features, as well as in soil, climate, and vegetation ; and bounded 
by lines generally parallel in direction to the coast on the one hand 
and the great backbone of the continent on the other. The first 
great belt may be defined as extending northwesterly from the 
international boundary-line to the 54th el, and inland to a 
distance of 120 miles from the coast. Ti?a11 e area comprised within 
these limits is almost who11 occupied by a cor~tinuation of the 

eat Cascade Range of dregon and Washington Territories. 
gdeed, the estuary of the Fraser in the extreme eouth, where the 
hills recede to a distance of 40 miles from the coast, is the only 
patch of any size that can fair1 claim the character of lowland 
and level country. Elsewhere, t TI e Cascade Range, with its counb 
less spurs and outlying ridges, occupies the whole of this broad 
strip of territory, and forms a massive sea-wall of pine-clad moun- 
tains, d-nding, as has been described, almost perpendicularly to 
the very shores of the inlets. The principal crest of tbis chain 
attains to an elevation of from 5000 to 6000 feet above the sea, a t  
a mean distance of 70 miles from the coast. It is f?intly marked 
by peaks rising but little above the neighbourin ran The 
magnificent isolated peaks, which, to the south 07 the cundary-  
line, tower up to altitudes of 15,000 and even 20,000 feet, and 
serve to indicate distinctly the general bearing of the range, are 
wholly wanting in British tirrito . The western slope, open to 
mild winds and genial showers T o m  the Pacific, is everywhere 
clothed with pine forests of remarkable grandeur, stretching from 
the valleys to almost the highest hill-tops, and concealing a t  the 
lower elevations a massive, impenetrable undergrowth of deciduous 
buehea On the o posite slope the climate is drier, the forests are E less dense, and t e pines of smaller proportions ; and, as we 
approach the eastern hmib of the range, underwood becomes more 
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rare, the general profile less rugged and abrupt, and the country 
be 'ns to assume a more attractive aapect. 

f u t  it is to be feared that, throughout the coaet-range, no 
portion of the soil holds out any hope of extensive agricultural 
improvement ; with few exceptions, the rivers which drsln the hill- 

are ahort and impetuous, and, pouring down the western 
, find their way through inconsiderable valleys to the coast, 

themselves a t  the heads of the inlets. Even the 
larger streama, which, rising in the interior, thread their way 
through the heart of the range, are oonfiued in narrow, precipitous 
pasts or 66 caf~ons," through which they rush a t  prod~gious 
velocities on. their 7 to the sea. So that, dismissing froin 
consideration the small ertile patches in the river-bottoms, which 
are so contracted and thickly-timbered as to be of little avail for 
purposes of cultivation, the whole of this great belt under d i e  
cussion, the Fraser estuary alone excepted, can only be regarded 
-from ita inaccessibility, and its mountainous and forest-bound 
character-ae an inho itable wilderness, practically unsuited to 
purposes of agricultur 3' settlement. Its mineral resources, and 
the region is not wanting in indications of vast metalliferous 
wealth, have yet to be explored. But, although comparatively 
valueless at present to the white settler, and, in fact, almost alto- 
gether unoccupied by him, except in its southern extremity, this 
mountainous belt is not without its substantial attractions to the 
native Indian Many varieties of furred animals haunt its vast 
forests, and are hunted and trapped in the winter months for the 
sake of their skins and their meat. Indeed, the furs taken in the 
northern part of the Cascade Range are of the most valuable kinds, 
and the hunter finds a profitable market for them a t  the various 
ports and trading stations along the coast. Besides these, 
countless varieties of fish and waterfowl frequent the rivers and 
highland lakes, and furnish the Indian with both summer and 
winter food ;, beaver, valuable also for the sake of their skins, 
abound at high altitudes in the swamps, and wholesome berries 
and wild fruits grow in great pmfusion in the valleys and river- 
bottoms. 

Emerging from this cheerless tract of n~ountain and forest, the 
traveller entera the ~econd or midland belt, stretching fmm the 
southern bound0 of the colony to the 54th parallel, and 
inland to a mean distance of about 110 miles from the eastern 
limita of the Cascade Range, and comprising an area of at least 
45,000 quare miles. The region thus defined exhibita a marked 
contrast to the coast district in its scenery and physical aspect. It 
may be described in general terms as a lofty, undulating table- 
land, travereed by numerous low r a n p  of hill4 which enclose 
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broad, well-watered, and not unfertile valleye. A group of rivers 
in the extreme south flow amom the border towards the Columbia, 
but the Fraaer is the main artery which receive nearly all the 
streams that drain the central and northern portions. Besidea 
the main stream, many of the largest of its tributaries, such aa the 
Chilcotin, the Thom n, the West River, and the Queanelle, flow 
in deep valleys a&asms, far below the general level of the 
tablelands. All these rivers are k t  b a constant succession of 
rapids, shoals, and waterfalls, and are, &erefore (with the sin le 
exception of the Fraser), wholly unnavi ble ; and they exhi it r f 
throughout their course river-scenery of t e grandest description. 
But the brooks and smaller rivers, which traverse the more elevated 
portione of the plateau, are entirely different in character, 
winding sluggishly, at  high altitudes, thro comparatively level 
districts, and communicating fertility to "f' t e neighbouring soil. 
In common with the larger tributaries, they occasionally spread 
out into picturesque lakes, which are frequented by beaver and by 
many varieties of fish and waterfowl. They are marked by no 
rapid changes in level until the last few miles of their course, 
when, arriv~ng at the valleys of the principal arteries, they break 
abruptly ?way from the highlands, and descend swiftly in narrow 
gor ee by a succession of rapids and waterfalls. 
?he scenery of the whole midland belt, especially of that 
rtion of it lymg to the east of the 124th meridian, is exceedingly 

L t i f u l  and pictu ue. The highest uplands are all more or 
less thickly timbereTd, t the valleys -nt a delightful pano- 
rama of woodland and prairie, flankA by milea of rolling hi114 
swelling gently from the mar 'ns of the streams, and picturesquely 
dotted with yellow pines. Cfhe forests are almost entirely free 
from underwood, and, with the exception of a few worthlese trscis, 
the whole face of the country-hill and dale, woodland and plain 
-is covered with an abundant growth of grass, y i n g  nutri- 
tive properties of a very high order. Hence, its value to the 
colony u a grazin distnct is of the greatest importance. Indeed, 
the " bunch- so called from the circumstance of ita growing 
in large bunc r'=' es or tufts, is probabl unrivalled as a natural pasture. 
Cattle and horses are found to t i  rive wonderfull on it, and to 
keep in excellent condition at  all awons; ard, except when 
required to do work of an unusually hard nature, they need no 
other food. In the woods, and on the highest portions of the 
table-lands, this grass deteriorates in quality, attaining to ita 
greateat perfection at the lower elevations, but the whole area is 
more or eaa available for grazing purpasea. Thus the natural 
pastures of the midland belt may be estimated by hundreds, or 
even thousands, of square miles. Moreover,. large portions of the 
mil poesese propertiee very favourable to agncultnre, and, although 
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influence of climate and altitude are eomewhat discouraging, they 
are by no means formidable obstacles to the energetic settler. 
But the climate of this diptrict, and the capabilities of its soil, will 
be more fully discussed hereatbr. On the whole, the poiwsion of 
this fertile belt ie of considerable importance to British Columbia. 
From its salubrious climate, its varied agricultural and pastoral 
ca biiities, and its proximity to the lucrative markets of the gold- 
fiets, it promiaea to become a pleasant and profitable, if not a 
very extensive, field for settlement; and there can be no doubt 
that it holds out Ear greater inducements to the agricultural settler 
than the low woodlands of the E'raser estuary, where it is both 
costly and laborious to prepare the soil for tillage. 

The third atid last belt of territory, extending from the eastern 
limit of the table-lands to the watershed of the Rocky Mountains, 
needs no more than a ve general descri tion. Entering it from 
the west, the transition k level to dy country is somewhat 
abrupt, and, advancing eastward, the general profile rises steadily, 
until it gains the level of the great backbone of the continent. 
In  this tract, the features of the-coast district are re Yted* even on a grander scale-and, as a remark genera ly accurate, it 
may be stated that, with slight interruptions, the entire area is 
covered with a sea of towering pine-clad mountains, enclosin 
gloomy valleys-that it contains a smaller amouut of agricul td 
land than any other district in the colony, and is wholly unin- 
habited by white men, except at  the mining district of Cariboo, in 
its northern extremity. Yet, althou h thus outwardly unattractive, f this region claims importance as t e depository of vast mineral 
wealth, and the birthplace of the great streams that distribute 
their auriferous treasures throughout the whole western area To 
these phenomena, however, it will be necessary to refer in a future 
PB' aph. 

0Ythe riven of British Columbia, the most important by far 
is the Fraser, which traverses the colony from north to south, and 
receives, on its passage, almost every other stream of importance. 
I t  takes its rise in the Leather Pass of the Rocky Mountains, and 
discharges by two riucipal mouths into the Gulf of Georgia, a 1 few miles north of t e international boundary ; and, together with 
its tributaries, drains an area that may be mu hly estimated at 
90,000 square miles. From its source, the '% raser flows, an 
irn tuous torrent, in a general north-westerly direction for 180 Jm reachin its extreme northern latitude at  the parallel 54' 3V. f lasuing near t is point from one of the great valle s of the Rocky 
Mountains, it takes a bold sweep to the southward; and entering a 
more open region, soon assumes the proportions of a broad, navi- 
gable stream. Its course, however, is not entirely free from 
obstr~ictions. Dangerous rapids, some of them wholly incapable of 
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improvement, occur here and there, though fortunately the inter- 
mediate stretches of unbroken water are of considerable length ; 
and it is a t  any rate interestin to know, in connexion with the 
subject of a future route across t 71 e continent by the Leather Pass, 
that no less than 'LOO miles of this upper portion of the Fra, cer can 
be made available for steam navigation a t  the seaso~~s when the 
stream is free from ice, viz., from April to October inclusive. At 
Fort Alexander its average breadth is about 300 yards, the mean 
velocity of the current 5 miles an hour, and the extreme breadth 
of the valley, measured between the points where it breaks from 
the table-land on either side, is from 3 to 4 miles. And here, for 
the first time, is noticed the remarkable terraced formation of the 
river-banks, peculiar to nearly all the great watercourses of the 
central districts. This formation consista of a series of perfectly 
level terraces or "benches," rising in steps one above another to 

south, lies in one of the deep, narrow chasms of the central table- 
lands. Here the river, already increased in volume by the acces- 
sion of numerous large tributaries in the upper portion of its course, 
-in becomes unnavigable, and its cont~nually swelling waters, 
limited to a narrow channel, soon form a boiling torrent, in- 
creasin in velocity at eve7 mile. A t  Lytton, the Fraser is joined 
by the hom n, one of its largest affluents, and, entering the 
heart of F the ascade Range, rushes for 50 miles through a stu- 
pendous gateway, replete with all that is grand and terrible in 
mo~intain and river scenery. The valley gradually narrows in, 
until, at  its intersection with the principal crest, it dwindles down 
to a mere cleft in the range. Here the features of the pass attain 
to their most gigantic proportions. The river itwlf seems a mere 
brook in com arison with the huge mountains which pro'ect 
upwards on ei%er side to altitudes of GOO0 and 1000 feet h o t  
unfrequentl the slo are almost wholly devoid of timber, and 
rise abruptly from valley, maasive, unbroken walls of granite 
and trap, standing in stupendous contrast to the forest scenery on 
the river-banks and islands. Here and there naked cliffs rise 
pe ndicularl~ out of the water ; elsewhere the slopes are covered 
wit ??. immense slides of disintegrated rock, and countless waterfalls, 
thundering down the crannies and crevices of the mountain sides, 

I contribute to the wonders of the scene. At  the ordinary stage of 
the river, the velocity of its current is from 12 to 15 miles an 

I hour; but in summer, when its waters are ewollen to twice their 
I VOL XXXIV. N 
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ordinary volume by the melting of the winter's snow, it rises, in 
this portion of the pass, to as much as 60 fcet above its usual level, 
and, tearing down a rocky, narrow channel at the rate of 20 miles 
an hour, exhibits a terrific succession of rapids, falls, and whirl- 
pools. At Yale the Frsser %sin becomes navimble, and 40 
miles lower down emerges from the tan led nctwoa of hills, and 
sweeps in bold curves and with diminis ed velocity through the 
level lands of its estuary to the sea 

t 
Unlike any of the other large rivers in British &lumbia, the 

Fraser, throughout its entire course of 700 miles, nowhere expands 
into a lake. Its waters, therefore, arrive at the sea laden with 
sand and alluvium, and being there met by the crosstides of the 
Gulf of Georgia, the particles hitherto borne along by the current 
are deposited outside the entrance proper of the river. Thus, a 
series of shoals have been formed at the mouth, extendin 5 miles 
to seaward, and right and left to distances of 8 or 10 mi 7 es along 
the coast. Fortunately, however, the great volume and im 
the stream ensure at least one navigable channel t h r o u g r t r 2  
shoals, and, at present, vesscls drawing as much as 20 feet of 
water can pass easily upwards to the capital, aud even to some 20 
miles be ond it. 

New hestminster, the capital, stands on a commanding emi- 
nence on the right bank of the Fraser, 15 miles from the muuth. 
The po ulatiou is small, seldom exceeding 500 whites, and the 
city itse f f has not advanced with the rapidity usual in new countrice - 
-a circumstance arising, in some measure, from the difficulty of 
clearing the site for building, and from the absence of considerable 
tracts of land in its immediate neighbourhood available for in- 
oxpensive tillage. Indeed, throughout the whole estuary of the 
Fraser--and more than anyshere, perhaps, in the neighbourhood 
of New IVestminster-the fore& attain to a ,pater luxuriance 
than in any othcr part of the colony. Foremost among tlie 
ductions of the forest, in point of splcndour and ecor~oruic va r* ue, 
are the Douglaa pine (Abies Doliglasir), and the ccdar (probably 

jutiiperun occidetrtalis). The former grows to the ellormous height 
of 200 and even 300 feet, and possesses qualities that. render i t  
especially valuable as a timber both for planking and spars. The  
cedar, though not so lofty, possesses au immense girth, some of the 
finest trees mcasuririg between 50 and 60 fcet in circumference a t  
a height of 4 or 5 feet above the ground. This wood is more 
es ecially valuable for roofing and other building purposes, for f, ca inebwork, and for all structures exposed to the contiilucd actioil 
of water; and the natives turn its bark to profitable account in a 
hundred different wags. These, together with some half-dozen 
other valuable varieties of ine and fir, form the bulk of the larger 
and evergreen growth. $here are also the alder, the dog-wood, 
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and crab-apple, two varieties of maple, the cotton-wood (probably 
Populvs bulsamfera) of the marsh lands, and many other varieties 
of deciduous trees; and a dense array of wild-fruit and berry- 
bearing bushes, which form a luxuriant and impnGtrable jungle. 
The forests thus composed art: almost ulliversal in the Fraser 
estuary, and extend, with but little variation in character, over the 
whole western slope of the Cascade Range. The only open tracts 
of land are those which are liable to periodical inundations at  the 
seasons when the streams reach their highest levels, and the low 
marsh districts at  the mouth of the Fraser, where the land is seen 
actual I' v in ~rocess of formation. 

But ;n c;ossing the mountains, and entering the central districts 
of the colony, the magnificent varieties of timber met with in the 
neighbourhood of the coast entirely disappear. Nevertheless, there 
is wood sufficient for all the requirements of the settler, and the 
symmetrical yellow pine (Pinus ponderosa), peculiar to this district, 
dots the grass-lands of the valleys and slopes, and forms a con- 
spicuous and attractive feature in the landscape. In the interior 
n~ountainous belt the forests of the coast district are repeated, 
though on an inferior scale, a consequence, no doubt, of the 
increased elevation and the rigour of the climate; and the under- - 
growth is far less dense. 

The whole of the inlets, bays, rivers, and lakes of British 
Columbia abound with varieties of delicious fish. The quantity of 
salmon that ascend the Fraser and other rivers on the coast every 
summer is almost incredible. The first enter the Fraser in 
March, and are followed in ra id succession by other varieties, R which continue to arrive until t e approach of winter; but the 
great run occurs in July, August, and September. During these 
monthg so abundant is tlle supply, that it may be asserted without 
exaggeration that some of the shallower streams can hardly be 
forded without step ing upon them. Apparently propelled by an 
undying desire to dbposit their spawn at the head-waters of the 
various streams, vast shoals of these fish force their wa annually 

.f;, to distances of 500 and 600 miles into the interior. ouslinds 
perish from fatigue during this laborious ascent, and, on the sub- 
sidence of the waters, are left dead and decaying on the margins 
of the streams. On their way through the country they supply 
food fur thousands of the natives, who, in fact, depend upon then] in 
a great measure for their very existence, and at tlre time of the great 

I runs, repair by whole tribes to the favourite fishing-grounds. The 
salmon are cauglrt in a variety of ways. l u  the small riven on 

I the coast a dam is built, stretchin from shore to shore, and rising 
high enough to create a considera le waterfall. On the top of the 

I 
f 

dam, and half immersed in the water, is placed a rude but iu- 
geniously constructed weir, which entangles the 6sh as they jump 

i N 2 
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the falls. At the mouths of the large rivers, where the currents 
are slight and the banks low, spearing from canoes is resorted to, 
and seine-fishing has been recently introduced by the whites. 
But in the miions of the Fraser, and these are by far the most 
lucrative fishing- ounds in the whole colony, rude sta es are built f out from the c l i g  on which the natives stand with arge scoop- 
nets, and thus bale the salmon out by hundreds, as t ey steal 
upwards in the eddies along shore. Occasionall , however-once J perhaps in every 4 or 5 years-the supply most fails; and 
although, by a wise dispensation, the natural fruits of the country 
are at  such seasons pro rtionally more abundant, the natives 
nevertheless suffer fea Ily from the dearth of their staple 
food. 

t 
Sturgeon, of as much as 500 Ibs. in weight, abound in the 

lower part of the Fraser. As these fish usually lie at the bottom 
of the river, the Indian allows his canoe to drop quietly along with 
the current, and holtls rpendicularly in his hand a long 
armed with a barbed tri 8" ent fitted loosely on the lower end. F;: 
points of this trident are kept a few inches above the bottom. The  
moment the native feels a sturgeon, he strikes-the trideut slips 
off the end of the pole, but, as it is further attached by a long 
running line to the canoe, the fish is eventually secured. T h e  
sturgeon are not confined to the Fraser ; and instances are known 
of their having been caught in some of the far inland lakes. I n  
the interior the brooks and highland lakes swarm with perch and 
several kinds of trout. Bfyriads of herrings frequent the bays and 
inlets on the coast, together with cod, flounders, hallibut, &c., and 
many varieties of cetaceous and shell-fish. 

But, while the waters of British Columbia thus teem with life, 
ita soil, on the contrary, is by no means so thickly inhabited. It 
is generally believed here in England that its vast forests arc 
oirerrun by numberlm wild animals, and afford magnificeot 

ounds for the sportsman. This belief, however, is 
almost h u n t i n g - ~  w olly erroneous; and the comparative absence of all but 
insect life in the forest is one of the 6 n t  peculiarities that attracts 
the stranger's attention. Some twenty or five-and-twenty varieticu 
make up the catalogue of the animal kingdom ; and the individuals 
of each species are far from numerous in proportion to the 
enormous area they inhabit. Small, furred qiladrupeds predo- 
minate, many of them being of the most valuable kinds, such as 
the marten and the silver-fox. Besides these, there are brown and 
grizzly bears, the elk, the black-tailed deer and reindeer, mountain 
sleep and ooats, panthem, and some few other varieties. Bi& 
are not mu& more numerous Of these, which probably number 
one hundred varieties in all, water-fowl and birds of pre are by 
far the most abundant, though several descriptions o J grouse 
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frequent both the woods and plains. But, from the lack of food 
suitable for their su pr t ,  birds of song are almost wholly wanting 
--a circumstance w Yu ch, coupled with the scarcity of ga flora, 
materially heightens the natural gloom of the forests. 8eptilcs 
are still more rare. A few rattlemakes are met with in the arid 
portions of the central belt, and several kinds of harmless snakes 
In the forests, and bull-frogs aboutid in the swamps ; but the whole 
colony is utterly destitute of worms. 

Travellers in British Columbia in the summer months will, 
however, all bear testimony to the abundance of insect life with 
which the air then teema Foremost in numbers and powers of 
annoyance are the mosquitoes, which, on the subsidence of the 
rivers after the early summer floods, rise like a vast army from 
the earth, and invade almost every district in the colony. In  the 
months of July and August these insects can only be described as 
forming a dense, humming, livin cloud, which covers the country 
to a height of 20 feet above 8 ground. In the swampland. 
and along the mar ins of the watercourses, so multitudinous and 
vefiomous are they t eb. t horses and cattle have been known to die 
from the torment of their stings and the loss of blood. Although 
in open country the sun's heat and glare drive them by day to 
seek the nearest shelter, in the shade of the jungle they swarm 
both by night and day. Men and animals alike are thus fearfully 
harassed; and as the most fertile lands are generally also the 
most infested, the moequito evil proves lipon examination to be far 
more serious than at  first sight appears. There are, moreover, 
other insect-pests, such as home-flies, sand-flies, and a small, black, 
blood-sucking fly peculiar to high altitudes. House-flies are very 
plentiful, together with many brilliant varieties of buttedies, 

on-flies, and beetles. 
he territories of British Columbia, extending over a wide 9 

range of latitude, and risin from the sea-level on the west to an 
altitude of 10,000 feet on 8 e  eat, P"" a compondingly wide 

mnT of climate. They will be ound, however, to present a 
mar ed contrast in their general thermal conditions to places in 
corresponding latitudes on the eastern side of the continent. This 
may be attributed, in the first place, to the absence of important 
Arctic currents on the Pacific coast, and the genial influences of 
the prevailing westerly winds-elements which serve to moderate 
the cold of winter ; and, in the second lace, to the neighbourhood 

eat snow-covered ranges, w !. ich, although not without 
their of chi y ling influence in winter, serve nevertheless to temper tho 
summer heat. Thus, the mean annual ran of temperature is far 
from excessive when circumstances of latitu r e and altitude are taken 
into consideration. The climate along the seaboard closely 
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resembles that of many parts of Great Britain. The following 
Table shows the mean results of three years' meteorological obser- 
vations at the Royal Engineer Camp, a t  New Westminster :- 

MEAN REBULTB for the Y m  1860-1-2. 

--- 

No&.-The observatory is in lat. 49" 12'N.. being abont that of St. Helien, 
Jersey, or aome 2f degree6 farther north than Quebec. (Report by Captain 
It. M. Pawns, BE) 

Of the 54 inches of rain here recorded as the mean annual fall, some 
38 inches-an amount near1 corresponding with the mean fall for 
the whole year in the l3ritist Isles-fell on an average during the 
three first and three last months of the ear. The mean temperature d nearly comesponds with that of Lon on ; and the lowest tem ra- 
ture on the grass registered in the three years was - 15" Fa  K? n- 
heit, on the 16th Jarlua 1862. But thls degree of cold was an 

e '7 excc tion almost unpara leled in the memory of man; and was 
25' ahr. more intense than the greatest cold of either of the two 
previous yeara. During this severe frost, lakes in the interior, 
never before known to freeze, became covered with massive ice. 
The whole of the Fraser was frozen over, the ice at New West- 
minster attaining a thickness of 13 inches, and the river naviga- 
tion remained closed for upwards of two months. Indeed, Yale, 
the head of steam navigation on the lower Fmer, was not acces- 
sible until a month later. This, however, is the only instance in 
the three years of an interruption of the navigntion between New 
Westminster and the mouth of the river, though more or less 
floating ice of inconsiderable thickness usually encumbers the 
stream at some period or other during the winter. 

To  a short spring succeed four months of beautiful summer 
weather, usually terminating about the middle of September. During 
this delightful seaeon little rain falls, and the days are generally 
bright and clear. Sea-breezes, blowing with great regularity from 
11 A.M. until 5 P.M., teniper the heat by day, the thermometer in 
the shade rarely rising above 80" in the hottest part of the summer; 
and by night, land-breezes blowin from the hills render the air deli- I ciously cool and fresh. The hrea -up of settled weather is some- 
what rapid ; but in general the early frosts do not set in before the 

.middle or latter end of October. About this time the heavy rains 



commence, the first snows soon appear on the hills, and thence- 
forward, until the middle of March, rain, fog, snow, and frost 
divide the days pretty equally between them. 

The whole country to the west of the dividing ridge of the 
Cascade Mountains shares in the eneral humid and temperate 
characteristics of the climate of t f e Fraser estuary; but, on 
crossing the range, the eastern slo and the central belt be ond 
are found to exhibit some marked r iffcrences in their atmosp l? eric 
conditions. Here but little rain falls, and some of the d~stricts 
are exceedingly arid ; indeed. in a narrow stri of territory lying 
immediately to the east of, and parallel to, the easeade Range, the 
annual rainfall is incredibly small. And here again, notwith- 
standing the increased elevation, the seasons exhibit no remarkable 
extremes of temperature. The winters, though sharp enough for 
a11 the rivers and lakes to freeze, are calm and clear; so that the 
cold, even when most severe, is not keenly felt. Snow seldom 
exceeds 18 inchcs in de th ; and in many of the valleys of mode- 
rate elevation evenweak P y wttle often range at l a r e  during the 
winter months, without requiring shelter or any Pood but the 
natural pastures. In spring and early summer the weather is 
more rainy and unsettled than at any other time of the year; but 
calm, cloudless skies prevail in July, August, and September; 
and although at this season the heat by day is somewhat greater 
here than on the coast-a circumstance arising in a great measure 
from the more open nature of the country-it is more than com- 
pensated by the extra coolness of the nighta Of the climate of 
the eastern belt very little is known, though the superior elevation 
and mountainous character of t l~e  whole region im rt to it a 

ter rigour than is experienced in other p o E h e  colony. 
G e v e n  here the influences which serve to m ify the temperature 
of the central and western districts seem to be not wantmg ; for 
all testimony concurs in assigning to the western slope of the 
h k y  Mountains a more temperate climate than is met with on 
the eastern side. 

Judging from present experience, there can be no doubt that, 
in point of salubrity, the cllrnate of British Columbia excels that 
of Great Britain, and is, indeed, one of the finest in the world. 
Moreover, it possessea elements uliarly favourable to the 
European constitution,-an essenti a r  recommendation in the case 

I of any British colony, but more especially of value when the 
wandering, open-air, and self-dependent habits of a gold-mining 
communit are taken into consideration. There is an entire 
absence o f ptilential localities, and in the pure, bracing mountain 
air men of even delicate frames soon acquire surprising vigour and 

I healthiness of constitution. Thus the miners are enabled to face 
I habitually, and without fear of detrimental effects, hardship and 
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exposures under which, in less favourable climates, they would 
inevitably break down. 

With the advantage of a magnificent climate, the rapid develop- 
ment of all the available resources of British Columbia may be 
with reason anticipated ; and, as any but the most general remarks 
upon the qualities of the soil have been thus far omitted, it m a  
not be uninteresting to conclude this hasty eographical sket d 
with a brief outline of the colon 's agriculturJand pastoral capa- 
bilities. With this object it wil 1 be necessary to return once more 
to the central belt, or rather to that portion of it lying to the east 
of the 124th meridian, which has been already spoken of as the 
most attractive district in the colony. Here, in sheltered and 
well-irrigated valleys, at altitudes of as much as 2500 feet above 
the sea, a few farmin experiments have been already made, and f the results have thus ar been beyond measure encouraging. The  
soil, when well watered, is found to possess properties exceeding1 
favourable to the growth of nearly every variet of our Englis Y i 
cereals and vegetables. At farms in the St. os6 and Beaver 
Valleys, situated nearly 2200 feet above the sea-and again, at 
Fort Alexander, at an altitude of 1450 feet-wheat has been 
found to produce near1 forty bushels to the acre, and other pain 
and vegetable cm s to k abundant in like proportion. A n, a t  B ?' Pavillon, in the ry zone immediately to the east of the Cascade 
Range, the soil, aided by artificial irrigation, has proved to be 
prolific to a remarkable degree ; the potato-crop havine reached 
as high as 15 tons to the acre, and single turnips having been 
known to attain the enormous weight of 20 lbs. In Cut-off 
Valley also, on the shores of Okanagari Lake, and in many other 
favoured localities, equally astonishing results have been obtained. 

The district, however, is not without its draw- The 
farmer suffers occasionall from night-frosta extending far into the 
summer, from long droug K ts in the latter part of the season, and, 
still more often, from the difficulty and ex nw of irrigating the 
soil in the arid districts. Nevertheless, wit P" lout going further into 
details, there is already abundant proof that man portions a t  
least of this fertile belt are not wanting in most o r the elements 
that conduce to successful agriculture. I t  will be remembered, 
too, that the experiments hitherto made are but first steps in 
husbandry, conducted under all the disadvantages of pioneering 
settlcmerlt at a few fertile spots in the immediate neighbourhd of 
the existing highways. And when it is further borne in mind that 
there are scores of valleys scattered up and down this re 'on, now 
lying absolutely waste, which possess extensive tracts o f' suitable 
soil, the results of these early efforts furnish encouraging proof of 
what may be expected from an improved and more extensive 
system of agricultural settlement. 
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The pastoral capabilities of the central belt bid fair to be no less 
a source of future prosperity to British Columbia. Millions of cattle 
might graze over 1t.s luxunant pastures, and exact but little tribute 
from the stock-farmer in the way of expenses for their maintenance. 
For, whatever precautions ma hereafter prove to be indispensable 
in the more lofty onions o / the grass-lands, experience thus far 
goes to prove-aa %as already been remarked-that at moderate 
elevations it is unnecessary to provide cattle either with shelter or 
additional food at an season of the year. 

I t  may be asBertel then, without hesitation, that two-thirds, a t  
least, of this eastern division of the central belt may, when occasion 
arises, be turued to good account either for purposes of grazing or 
tillw. Small though it may be-indeed, it is not more than 
one-fifth of the entire area treated of in this r-this fertile 
tract is, nevertheless, of enormous value to f?p r~tish Columbia. 
This will be better understood when attention is drawn to the 

ition of the Cariboo and other gold-mines, which are cut off 6 easy communication with the seaboard by a Iofiy range of 
mountains, and lie in the heart of a country lacking facilities for 
inexpensive transport. I t  then becomes evident that the possess- 
sion of productive lands in the neighbourhood of the mines, 
capable of su plying them a t  moderate rates with the ordinary P productions o the soil, ia one of the first essentials to the proper 
development of the mineral wealth of the county. Moreover, it 
is obvious that, without productive lands, the colony can never hope 
to retain m y  but the most insignificant fraction of its auriferous 
treasures, and must for ever continue to be dependent upon other 
countries for its supplies. From its central posltion with reference 
to the mining districts, the fertile belt is well adapted for the 
supply of their markets; and, rememberin that a countr with i but limited agricultural resoureps will fee% a small a d  s only- 
increasing population, such as that of British Columbia, it ma 
fairly be anticipated that in the course of a few years every avail 
able portion of the soil will be brought by degrees under culhvation, 
and the whole reeon to the east of the Cascade Range be found 

within itself ample resources for its own support. 
to =ai search in vain throughout British Columbia for other 
inviting fie ds for agricultural settlement. The valley of the Lower 
Fraser, with its jungle and dense ine-forests, is but little likely to P attract a large rural population or at least some time to come; 
though possibly enough land for the growth of supplies for the imme- 
diate neighbourhood may, ere long, be brought under cultivation ; 
and the district is, at any rate, a limited one. Elsewhere, nearly all 
is mountain and forest and worthless land ; so that, ractically l speaking, farming and stock-raising operations will, for t e present, 
be almost wholly confined to the central districts. It would be 
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unreasonable, therefore, to claim for British Columbia any com- 
parison, in point of its agricultural and pastoral capabilities, with 
the more favoured possessions of our colonial empire-such as New 
Zealand, the Cape Colonies, and Australia--or the United States' 
territories, with their vast rich plains. Nor can it be pretended 
that the colony is likely ever to export grain, or to attract and 
retain a large population solely on account of ita agricultural 
advantages. Yet there remains, at any rate, the gratifying 
assurance that, so long as gold continues to attract immigration, 
British Columbia can provide easily for the requirements of a 
considerable po ulation, and at the same time contribute every 
facility for the f' urther development of its mineral wealth. 

Without pausing to dwell at any len th upon a description of the 
native tribes, their language, habits, an % su erstitions, it ma be re- 
marked briefly that the etatements which Rave been put b i n  
England to the effect that British Columbiaswarms with bloodthirsty 
savages are almost wholly untrue. Altshou h it cannot be denied 
that upon some occasions, when e ra spe rad  by drink or by inter- 
ference with their lands, their women, or their su rstitions, they r have committed fearful crimes, it may be positive y asserted that 
by nature the are a harmless, peaceful, and by no means blood- 
shedding peop 1 e. The writer has travelled among them for years, 
and on1 once met with annoyance or interference. Degraded and 
immord they certainly are, and, indeed, the whites are wnlmuni- 
catin to them vices likely to degrade them still further; but a s  
faith k 1 guides through the forest, untirin travellers, and expert 
canoemen, they are worthy of a great % eal of our admiration. 
With these remarks it is proposed to pass on to the description 
of the old-fields. % Cari oo-or,  at-^ it should have been more correctly spelt, 
" Caribou "-so named from its being the abode of that description 
of the reindeer, is at resent the principal centre of gold-mning 
in British Columbia. h i s  district lies within the great northerly 
elbow formed, as has been previously described, by the u per 
waters of the Fraser ; and although mining operations &e 
hitherto been limited to a small space on and about the 53rd 
parallel, the name may be considered as generally applicable to 
the whole area bounded to the south by the Quesnelle River and 
Lake, and on all other sides by the Fraser. C a r i b ,  so far as  i t  
bas yet been examined, is found to be crowded with mountains of 
great altitude, very confused and irre lar in character, and re- 
senting steep, thickly-wooded slopes. % ere and there tremen ! ous 
isolated masses tower above the general level, rising, in their most 
elevated parts, to altitudes of 6000 and 7000 feet above the sea 
At these high elevations forest-vegetation becomea dwarfed and 
xanty. Their summits and the upper parts of their slopes may be 
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! described as steep downs, clothed with tolerable grass, and dotted 
with small pine-plantations,-an aspect presenting so marked a 
contrast to the dense forests of the valleys and lower slopes as to 
have earned for them amonget the miners the not inaplwopriate 
title of " the Bald Hills of C a r i b . "  Of these, the best known 

, are Mounts Agnes and Snowshoe-the former commonly called 
the Bald Mountain of Williams Creek-which rise to altitudes of 

I about 6200 feet, and are fair types of the great hill-features of the 
1 district. Each, from its comparative isolation, is the nucleus of 

its own miniature hill-system, consisting of long subordinate 
ranges, shooting out in every direction from the central mass, and 
becoming, in their turn, the parent stems of innumerable still 

, .  smaller spurs and ridges. Thus C a r i b ,  in its physical con6qlra- 
tion, presents a confused maze of peaks and ranges, s urs, ravlnea, 
and valle s, preserving no distinct arrangement ancf bewildering 
alike to t i e topographer and the traveller. 

Numberless streams of all sizes, from tiny rivulets to moderate 
rivers, drain the hill-system. The smallest are the " gulches," as 
miners call them-mere rivulets at ordinary times-which pour 

I down narrow gullies and ravines on the mountain-sides, and any 
of which may be jumped over. The next are the "creeks," 
rapid streamlets about the size of an ordinary En lish brook, 
which drain the smaller valleys and are a t  present t f e scenes of 
the most active mining. The largest are the "rivers," into which 
the others fall, and which, from the peculiar position and drainage 
of the district, although flowing towards every quarter of the 
compass, eventually conduct the whole of the Cariboo waters to the 
Fraser. - 

The foresta of the region, which, though very dense and exten- 
sive, bear no corn arisen in point of splendour or luxuriant growth 
with those of the &ascade Range, nevertheless contain many ex& 
lent varieties of pine and fir treea They abound with martens, 
marmob, black b e .  aud some other varieties of furred animals, 
and the '' Caribou " deer is found a t  the her elevations. In 9 winter, bands of Carriers-a scattered, intel igent Indian tribe, 
who occu y a large district north of the allel 52' 3V-mrt  to %" C a r i b  k m  their summer abodes on t e large lakea and rivers, 
and hunt and trap in the mountains, following their game on 
snowshoes. 

While presenting, as will be hereafter described, many pheno- 
mena that enlist the interest of the geo,p her and the geologist, f C a r i b  is'not without features to attract t e artiet and the lover 
of wild scenery. Pages mqfht w i l l  be 611ed with d e n i  tions of 
the magnificent views to be ad in c ear summer weather ! rom the 
summits of any of the loftier hills I n  the foreground, a tumbled 
aea of mountains ; narrow, gloomy valleys ; forest-clad slopes ; and 
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here and there the bleak, unwieldy masses of the bald hi l lsr tched 
with snow: far off, to the south and west, the softer ou lnes of 
the central table-lands; to the east, a cheerlea, rugp region, 
crammed with serrated ranges of hills; and away behin them, the 
peaks and rid,- of the Rocky Mountains, glistening with eternal 
snow, and visible through the clear air at almost ~ncredible d i  
tances. These are some of the scenes that reward the tourist in 
this remarkable region, and furnish the artist with all the elements 
of andeur he can desire. E is late in the morning, even in midsummer, before the sun 
shines down on the mining-settlements of Cariboo,-brisk, thriving 
little wooden towns, lyin hemmed in by hills in the deep valleys 
of the mining-creeks, at  3 titudes of from 3000 to 4000 feet above 
the sea Here are assembled a motley population of adventurers 
of cvery class in society and from every coun in the civilized 
world : traders, diggers, and idlers, and not a 7 ew gamblers and 

radoes,-men for the most part habituated to a frontier lie 
L T n u r e d  to its attendant discomforts, indeed, the miner's life 
among the mountains and streams is fraught with hardship and 
danger. Few would imagine t.he amount of patience and en- 
durance exhibited by the hardy pioneers or '' prospectors "-those 
whose es cial provmce it is to prosecute the search after gold. 
Cold an k hunger, inclement weather, weary mountain-marches, 
constant ex sure, and occasional isolation from all companion- 7' ship, are a ew of the discomforts habitually experienced by these 
sagacious men in their exploration of the country. Strange and 
touching tales might be told of their adventures in (hiboo, where, 
from the bewildering nature of the t o p  ~ f a ~ h y ,  they fre- 
quently lost for days, if not altogether, in t e ense forests of the 
hills and slopes. Not the least touching history is that of one 

oor fellow, a native of Scotland, who thus became separated from 
Eia comrades, and, after wandering about hopelessly for days 
until his strength failed him, lay down at  last in utter d e s p r ,  
and then, after scratching his own epitaph on his tin cup, composed 
himself quietly to die. 

The inclemency of the weather in Cariboq and the rigour and 
length of the winter season are serious hn ie r s  to the proper 
development of its mineral wealth. At  the end of September the 
first snows fall in the valleys, the mining " claims " can be " laid 
over "-that is to say, the laws which oblige miners to be at work 
on the spot are remitted for the time-and the 
population retire to spend five or six months in t 7?tt?r e milder climates 
of the south. The wlnter weather consista of a sucmsion of severe 
snow-storms, and fine clear intervals ; t l~e  thermometer sometimes 
falls as low as 403 below zero (Fahrenheit), and every stream and 
lake becomes solid ice. Snow lies on the p u n d  to a depth of 
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about 6 feet in the vall s and accumulates in tremendous masses 
on the hill-to$, and 3 travelling, except on snowshoes, is sir 
pended. Dunng winter, surface-digffng is naturally discontinued, 
thou h, from the absence of floods, deep underground excavations 
can $en be prosecuted with d l  the 
gravel being brought to the surface 
"washing" in the spring. Towards 
begin to melt, and by May the thaw is a t  its height. Then 
Cariboo is b no means an enviable locality. Steaming mists 
envelope the l' o m t s  in gloom, and the trees drip perpetual rain ; 
trails and mountain-slopes become swampy and abominable to the 
last degree; creeks overflow their bounds; diggings become 
flooded, and the miners embarrassed by surplua water ; and travel- 
ling is a toilsome operation for both man and beast. A t  this 
season hundreds of animals, carrying in the first convoys of pr* 
visions to the mines, succumb to want of food and exhausting 
'ourneys over wretched mountain-paths ; and to this day the most 
loathsome, if not the saddest, sights that greet the traveller in 
C a r i b  are the i~umberless carcasses of horses that have thus been 
literall tired to death, and generally left to rot on the wayside where Z they fe . On the 1st of .Tune miners are compelled by law to be 
present and at work on their " claima" Then succeed two months 
or more of mild weather and drenching raina, notwithstanding 
which digging goes briskly on. In  August and the early part of 
September a few weeks' bright sunny weather may be expected ; 
the region now wears its most favourable aspect, the creeks fall 
rapidly, and the miner's harvest is a t  its height. 

The radiation of group of stFeams from within small areas on 
the upper slopes of the bald hills is one of the most peculiar 
features of the topography of Cariboo. From within a circle of 
not more than 3 mlles in diameter, on the summit of Mount Agnes, 
issue the head-waters of five of the most notorious creeks in the 
district, their directions being towmls every quarter of the compass. 
Similarly, the sources of no fewer than six others are contained mthin 
a small area on the summit of Snowshoe Mountain. The ancient and 
existin channels of these streams are the great depositories of the 
alluvia f gold of the re 'on,* the richest accumulations being found 
immediately over the &-rocks, or rocks in ritii, which lie a t  all 
depths down to 150 feet below the surface of the soil. In C a r i b  
these bed-rocks are metamorphic clay-slates, traversed by broad 

* But, although gold collected by rater-action is thus found in lines d i a t i n g  
from a central point, it wi!! not, on that account, be for one moment supposed that  
anriterom rock "radiate in that manner. It is probable, nay almost certaiu, 
that rooks containing gold in matrix are pretty generally distributed over the 
whole of the distrims wursed by tbese streams, although the water-channels at 
prerent d o r d  the greatert faditier for mining. 
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bands of quartz. It is probable that all the particles of gold now 
found in the water-channels have, in the course of ages, been 
loosened, by water-action and other natural processes of din- 
tegration, from their position in matrix in the native rocks of the  
region, and been eventually transported by the torrents to the  
localities where the are now found accumulated. As yet, the  
alluvial depoaits in t i; e immediate neighbourhood of the two great 
bald hills above mentioned have proved to be so extensive and 
remunerative, and, withal, so comparatively etpy of access, as to 
have almost wholly engrossed the miners' attentiou. Indeed, it is 
confidently asserted by the most experienced diggers f:om Cali- 
fornia and Australia that, on 3 m~les of \?Tilliams Creek-the 
present focus of C a r i b  mining-more gold has already been 
extracted from the earth than from any correspondin stretch of  
mining-ground in those countries. For reasons whic will re- % g sently appear, no extensive system of " prospecting" the w ole 
region has as yet been attempted. But, judging from analogy, 
there is every reason to conjecture that the slaty gold-bearing 
rocks will be found to be distributed over a far greater area than 
haa hitherto been examined, and that an extended system of 
exploration cannot fail to result in the cliscovery of fresh groups of 
streams, issuing from the slopes of neighbouring bald hills, aud 
containing their rich hoards of alluvial gold. I t  would certainly 
be difficult to believe that the half-dozen water-channels which 
have yielded nearly all the gold hitherto exported from C a r i b  
can be the only rich spots in the region, or that a IVilliarns Creek 
can have no associates of its own cal~bre; and, hence, it may 
fairly be inferred that the alluvial digginga of Cariboo promise, 
of themselves, to afford lucrative employment to a large mining 
population for many years to come. 

Apart, however, from the question of alluvial wealth, it ma be 
assumed with almost absolute certainty that the auriferous veins w i ich 
permeate the parent ranges-and are believed to have supplied by 
their partial disintegration the gold found in the river-beds-are 
not yet wholly exhausted of their treasures ; and that, eventually, 
the more costly and elaborate operations of quartz-mining will, 
under an improved condition of civilization and commerce, engage 
the attention of capitalists. If this assumption be correct-and 
there is little room for doubt as to its accuracy-Carib, even as 
it stands at present, and without reference to the other unes- 
amined localities in the immediate neighbourhood, must be regardcd 
as one of the richest and most inexhaustible known gold-fields in 
the world. 

IVillianiq Lightning, Antlcr, and Lowhee Creeks, are the most 
remarkable in the district. On each of these, the gold, though all 
of thc description termed " coarsc," nevertheless diflcrs materially 
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both in appearance and intrimic value. On Williams Creek, for 
instance, the particles are smooth and water-worn, and contain a 
large amount of alloy ; whereas, on Lowhee Creek, not 5 miles off, 
they are more crystalline in structure and exceedingly pure ; the 
latter, when assayed, being found to yield near1 8s. per ounce troy d more thnn the former. And on no two creeks o the particles bear 
an exact resemblance in character to one another. A no less remark- 
able feature of the aurifel-ous districts is the unevenness with which 
the alluvial deposits of gold are scattered over the bed-rocks. The 
larger particles are generally found to be accumulated in detached 
heaps, in rich pockets," in crevices and angles of the rocks, and 
the " leads," or shata of highly auriferous pavel, are marked by 
a constant succession of w~de intervals and abrupt changee in 
level and direction which bafae the most experienced minem. 
From this peculiar inequalit of distribution it arises that, whereas . 
those who are lucky enougi to alight upon the rich ;' leads" or 
" pockets" rapidly amass considerable sums of  old, the less 
fortunate miners, who happen to possess " claims,' or allotments 
of mining-ground, in neighbouring, though comparatively unpro- 
ductive, areas, derive but little benetit from their labours. 
Enormous sums are thus being constantly squandered in fruitless 

-operations, and cases of utter failure are, as a consequence, 
excee i~igly numerous. 

Nevertheless, the gross annual proceeds from the mines eon- 
tinue year by year to increase, and have at  length reached to an 
enormous sum. I t  is estimated that, during the hei ht of the lmt + summer season, the average daily harvest upon \. illiams Creek 
alone amounted to no less than 2000 ozs., or over 60001. sterling. 
The principal partner in the notorious Cameron claim returned to 
his native town in Canada three months ago with 30,000l. in his 
pocket, all a m d  in one year. And an almost incredible 
~nstance of ra idly-acquired wealth is that of the three partners in 
the " Hard C p, rry " Company, who, one evening in the spring of 
last year, returned to their tents with 102 lbs. weight of gold 
(about 40001. sterlingj, as the result of a single day's labour on 
their claim. These, it need hardly he mentioned, are exceptional 
cases, but they are of interest, as serving to indicate the amazing 
wealth of some of the rich " pockets" before alluded to. In this 
manner, numbers of miners have, during the last three yean, been 
enriched in the course of a few weeks or even daya IIundreds, 
on the other hand, have realised but little at the cnd of their 
wason's work ; and it is to be feared that by far the greater pro- 
portion have with difficulty cleared their expenses. Hitherto, 
~ndeed, the cost of working claims and rospecting water-channels 
has been so enormous as to have pmvel  a very ~crious detriment 
to the general prosperity of the district. Nor are other drawbacks 
wanting. The severity of the weather, the shortness of the summa 
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season, the peculiar hardships of life in the wilderness, and the 
fati ue and expense incident to the journey from New Restminster 
to E ariboo, are elements little conducing to rapid occupation or 
successful mining. But, in the main, the tardy advancement and 
expnsion of the mining-districts has been due to the exorbitant 
pnces of labour, food, and material. The tax upon the clear 
profits of steadily-paying claims has thus been enormoua For 
example, one famous company on Williams Creek extracted 
40,0001. worth of gold last year from their claim, yet were only 
able to declare dividends to the extent of 20,0001. ; exactly one- 
half of the entire proceeds having been swallowed up in the shape 
of expenses. And .this is but one of many instances of the same 
kind. They will excite but little surprise, however, when it is 
explained that the old-field is situated 500 miles in the interior of 

a 
colony, hit % erto unprovided with good roads, and almost 

' wholly estitute of any but imported sllpplies. Ul~til quite recently, 
nearly every pound of provisions for consumption at the minea- 
fresh animal and vegetable food alone excepted-to sa nothing of 
the necessary supplies of tools and material, was carried or hundreds 
of miles into Cariboo on the backs of mules and horses, and even 
of the miners themselves. Hence, the price of every imported 
article rose to an enormous figure a t  the diggings. Even flour has 
for years past cost on an ave ra$ 4s. a pound. Twenty shillings 
have been given for a pound o coufmon nails, and half as much 
q a i n  for a mess of fresh vegetables. This high tariff of pro- 
vmions and material created a correspondingly high scale of pay 
for labour. The ordinary navvy received from 30s. to 40s. for his 
dafs work, wliile the mechanic might earn from two to three 

meas; and, in the experience of the writer, a hair-cutter a t  
cgh:ghtning Creek charged a t  the rate of about 7d. a minute for l i i  
services. 

While exacting heavy tribute from the richest and most 
s u d l  diggers, these enormous prices, towther with the limited 
and frequently overstocked condition of t i e  labour-market, fell 
upon the needy and unsuccessful with an effect that was absolutely 
ruinous. Men of slender means, and others who had quickly eocri- 
fid their capital in fruitless mining-operations-unable to get 
employment, or to support themselves in a country where it cost 
from 15.9. to 20.9. a day to procure the bare necessaries of life- 
hurried away almost as soon ae they came, without pausing any 
longer to 66pmspect" in so expengive a locality. In  this manner 
anything li e a deliberate examination of the country has been 
completely prevented. Moreover, by reason of the extravagant 
cost of every commodit , continuous mining-operations have hitherto 

K B been pract~call limite to the very richest s ta in the district, and, P" even then, to t e rnost productive strata o auriferous gravel. In 
localities whcre hired labour cost 408. a day, it became obvioua 
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that it would never pay to work diggin which would not yield a t  
least that amount to the individual la 'r ourer, over and above all 
contingent expenses. On this account, the operations of working 
claims have been confined to the gravel lying immediately upon 
the bed-rocks, where the richest de its are found ; and the upper 
strata, containing amounta of olrwhich, but for the enormous 

rice of labour, would have we1 7 repaid the cost of working them, 
{ave been left altogether untouched. I n  like manner, surface- 
diggings-capable under more favourable circumstances of support- 
ing a large mining-population-remain as et undisturbed. 

I t  is no wonder, then, if in the face of a ? 1 these impedimenta the 
actual profits of Cariboo mining have, in the majority of instances, 
been far from considerable. Nevertheless, there can be no doubt, 
upon a consideration of the history of the region up to the present 
time, that it teems with productive gold-mines, practically boundless 
in extent, and promising lucrative employment to thousands so soon 
as an improved system of communications and commerce shall 
admit of their fuller development, and of the iutroduction of the 
many economical appliances of civilization. 

Cariboo, however, is no means the only auriferous district 
in British Columbia he barn of Fraser River, throughout 
the greater part of its course, are not nearly stripped, as yet, of 
their accumulations of " fine " gold. Moreover, the accuracy of a 
theory long y o  advanced by the present distinguished President 
of the Royal Geographical Society-to the effect that gold in the 
matrix would be found distributed all alono the hilly districts 
bordering on the western slope of the Rock ~~ountnins-is yearly Z beillg more and more satisfactorily establis ed. Desultory explo- 
rations, made at different times within the last four years, have 
resulted in the discovery of a chain of auriferous deposits, extend- 
ing at intervals from the southern boundary of the wlorly to the 
56th parallel of latitude, and reserving a direction arallel, or 
nearly so, to the crest of the &cky Dfountains. Creek in 
the extreme south, the head-waters of the Okanagan, the tributaries 
of the north and south branches of the Thompson River, the south 
and north branches of Quesnelle River, Cariboo, and, finally, Peace 
River, near its intersection with the meridian 122' w., are so many 
successive points in this chain, at all of which gold in varying 
quantities has been found. These and other intermediate dis- 
wveries have established, almost beyond a doubt, the existence of 
a vast auriferous zone or belt of country, more than 500 milea in 
length, comprising within ita limits the sources of all the great 
gold-yielding streams that water British Columbia ; and forming, 
in all probability, the depository of incalculable wealth. 

Should this range indeed prove, upon future examination, to be 
the niatrix of the auriferous wealth of the colony, there can be no 
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doubt that British Columbia must in time become, eteadily but 
surely, one of the most important dependencies of the British 

The certainty of the awssion of extensive and practi- 
~ g ; ~ e x h a u s t i b l e  gold-fields Eg the immediate outskirts of the 
central belt would a t  once impart a wonderful stimulus to the 
~ettlement of its agricultural and pastoral lands, and a t  the same 
time improved communications would ere lon be established. 
Thus the enormous prices of labour and oommodtties in the gold- 
regions would rapidly disappear, and full sco be afforded for the 
pro er and patient explodon of the mine P" wealth of the land. 

#he Brst ste towards improvement have been already made. 
Settlement, as r' as been before remarked, is gradually creeping 
over the midland districts ; and, even now, Cariboo, one point in 
the auriferous range, is beginning to enjoy the advantages derivablc 
from chea communication and the cultivation of neighbouring dis- 
tricta. T g e efforts of the local Government within the last fire 
yeam have a t  length resulted in the colnpletiou of a system of 
excellent waggon-roads, leading through the most promisin dia- 
tricta of the colony to within a short distance of Canboo. diners  
or others, to whom time is of value, need no longer perform weary 
journeys on foot or on horseback over wretched trails and through an 
uncivilized if not totally uninhabited country. A steamer-vo age 
of 90 miles from New Westrnir~ter terminates at Yale, the i ead 
of steam-navigation on the Lower Fraser. Throughout half this 
distance the river winda among the gorgeous forests of its estuary, 
slight clearings here and there reveal~n native villages and the 
shanties of the woodmen who prepare fuel f or the steamers. Higher 
up, the hills approach the stream, the current becomes rapid, and 
small C!nese mining-camps dot the banks and bara From Yale 
upwards, a noble road executed a t  vast labour and outlay enters 
the passes of the Fraser, and traverses the faces of cliffs and pre- 
cipices and slidea of disintegrated rock, that, two years ago, seerned 
to bid defiance to an efforts of the engineer. For 60 milea u p  K wards it winds throug the magnificent scenery of the Cafions-the 
subject of a former description-mwing over to the left bank of 
the river by a suspension-bridge thrown across the chasm a t  a point 
where it is only 90 yards in width. Soon after passing L tton the 
forest is left behind, and the road approaches the belt ol' pastoral 
country, and, dually emerging from the C d e  Range, reaches T the green hi1 s and valleys and the picturesque coun 
central districts From a point 20 miles below Fort A ?' exander Of the 
the Fraser may ain be ascended in a emall steam-vesael built on 
the ~pot, for wbix all the machinery and fittings web carried up 
on mulea' backs long before the road was fin~shed for waggon- 
tra& Dieembarking at tbe mouth of the Quesnelle, the traveller 
reaches Williams Creek by a ride of 60 milea over the one good 
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trail in Carib .  A westerly loop of this route, branching off 40 
miles above New \Vestminster, passes through a low gap in the 
Cascade Range, along a chain of lakes connected by roads, and 
rejoins it 150 miles south of Fort Alexander. 

I t  has been considered uestionable whether the Fraser River is 
likely to continue to be 9, t e great avenue for the conveyance of 
all traflic towards the miningdistricts, and several of the more 
northerly inlets on the coast have been recently examined with the 
view of discovering a shorter route to Cariboo. The results of 
these examinations are on the whole discouragipg. I t  appears, 
from reports on the subjects, that while the rivere which dischar 
into these inlets are unnavigable for steamers, and facilities for t f? e 
establishment of seaportrtowns almost wholly wa~lting, the districts 
which would be traversed in croeeing from the -t to the mines are 
generally sterile and unattractive, and lie at  too high an elevation 
to admit of the establishment of really good permanent routes. 
Moreover, it is ehown that the actual shorteein of the amount of 
land-communication would be almost inappreciab f e, since the Fraser 
admits of navigation both in the lower and upper portions of its 
course. These and other drawbacks are likely to lead to the aban- 
donment of any projects for the establishment of coaet-routes for at 
any rate some time to come, and, kee ing in view the probable 
extension of the gold-fields southwe 2 from Cariboo, it seems 
likely that h e  existi? mutea will in future be adopted as the 
permanent highways o commerce. 

The journey from New Wwtmineter to Cariboo, by either of 
these routes, may now be easily acaomplished in from six to seven 
days. As yet the benefits arising from improved communjcations 
have hardly bad time to become manifeat, for it was not until the 
close of last summer that the new roads were thrown entirely open 
for traffic ; but already inns a d  incipient fi~rms, dotting the wayside 
nt almost every turn, mark the first growth of eettlement, and 

With new mads, a begin to break the solitsde of the p r n e y .  
new day has dawned upon British Columbia Already the foun- 
dations of its ultimate prosperity seem to have been securely laid, 
and it only remains to hope that in days to come ita rich harvests 
may be participated in by British s u b j ~ t a  much more largely than 
they are at present. 

From its advantages of geogra hical ition, its vast mineral 
wealth, its salubrious Jimate, a n J  v a l u a r  natural products, i t  
eecms but fair to anticipate that, under good 
a process of gradual development, British f?=?semment olumbia will and ere by 
long take rank as not the least .importapt of the Colonies of the 
Crown. 



XI.-Noles an tlre Zambesi and the Shirk. By the late NIL 
RICHARD THORNTON. (Addressed to SIR R.-I. MURCBLSON, 
Pres. RQ.~ . )  

R d ,  November 9, 18Gb 

Shnpanga, January 7, 1869. 

MY DEAR SIR RODERICK,-I last wrote to you from this place on 
July 14th last, on the Pioneer lealing here for Johanna : during the 
three xnonths after that I worked away at my map of the Kilima- 
njaro, &c, interrupted twice for a week together, and several 
times for a few days, by sickness and the arrival and departure of 
friends, &c. The Ugono range and contour limes cost me much 
trouble and time in drawing, correcting, and redrawing over and 
over again : the latter are carefully drawn from my sketches, 
observations, and recollections, and although they cannot be accu- 
rate, they will give a much better idea of the shape of the moun- 
tains than shading would do. I t  was not until the 3rd of November 
that all-map, copy, and calculations, &c-was finished and 
despatched vici Quillimane to the Baron von der Decken at Zan- 
zibar. 

On November 7th I left Shupanga for Senna, staying a day on 
the way at Shamvara From Senna I wished to o on to Toron- 
gozo and Manika (to the south and south-west) ; % ut owing to the 
great famine which this year reigns throughout the country, no 
provisiom could be procured on the way. I ,  however, succeeded 
in buying a month's supply of Quillimane rice and started up the 
river to examine the country lying to the north of the Zambes~ and 
west of the Shire' ; but owing to the disturbed state of the country 
(the followers of three rebel half-castes lundering in different 
directions , and the drought and famine ob!ging me to carry both d watcr an provisions, I could not persuade my men to follow me 
fir. I was, however, favoured with very clear weather, so that I 
got many good rounds of theodolite angles for a map, and three 
good viewe over the Shir6 valley from mountains on its western 
side. 1 then went on to Lu ta and spent there four days in 
examining the-geolo and taEng theodolite angles and sketches, 
hc My provslons %ing then nearly finished, I made all speed 
to TeG, which I reached on December 17th. The rains com- 
menced with me on December 4th, with heavy storms ; from that 
time till my arrival at Tete I had few dry days or  night^. I have 
never felt the heat so great as during November and part of 
December last. 

A t  'l'et.4 the famine was very severe ; the natives were mostly 
dispersed in the woods far away seeking for wild roots and hits, 
leaving only a few behind to look after the young crops. On 
Nove~nber 16th, after an excessively hot day, a great hurricane, 
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L 
accom anied with hail, broke over Te6,  and in a few minutes P unrm ed-about half the European houses in the town and sadly 
damaged the few shady trees : some of the hailstones were as large 
as pigeons' eggs. Exceptin- the results of the storm, the town 
was much improved since I qast eaw it, the Governor having em- 

L e' oyed the prison labour in makixig streets and cleaning the place. 
remained there over Christmas Day, receiving every kindness 

c from the Governor and my old friends. 
I left on the 27th with three weeks' provi~ions, intending to 

I finish my examination of the country to the north of the Zmbesi ; 
! but in Lupata a number of sores broke out on my feet and ankles, 

which, aggravated by two days' rough walking, became so bad that 
on with all speed to Shu 

return there. I arrived re ere in having safety on heard the 
2nd, and have since been unwell, but am now 

I excepting the sores on my ankles. I hope 
examine the Morambala and neighbouring 
to the lakes, doing and seeing as much as 

geological point I have observed on this 
importance of what I have before 

called the " coast tertiaries " in the structure of the country, than I 
formerly considered them to have. The are found on the south 
bank of the Zambesi from Shupanga to Eupata, and on the north 
bank from Senna to Lupata Here they consist chiefly of soft 
white sanditonea, gravels and much conglomerate : above Senna the 
prevailing colour is reddish ; the stratification is horizontal, forming 
nearly level plains and a low, long flat-topped plateau, and hills. On 
the north bank of the Zambesi from opposite Senna to half way to 
Lu ata, they are metamorphosed and mixed with much greenstone 
an 4' some volcanic rocks. The strike is about parallel to the river 
and the dip about 15" towards the south-west. To the north of 
Senna they are succeeded, at  a few miles from the river, by the 
semi-metarno hosed TetQ sandstone formation, striking about 
north-west an 2' south-east and dipping a t  a high angle to the north- 
east, forming a range of mountains bounding the Shire valley : a 
mass of porphyry and greenstone here separates the two formations. 
Farther up the Zambesi, a few miles inland, the semi-meta- 
morphwd Tet6 sandstone formation again appears, but with a 
very different strike and dip, viz., strike about N.N.E. and S.E.W., 
and dip at  a very high angle to the E.8.E. (in no other art have 1 6 seen this sandstone formation with so great a dip). till farther 
up the river, a few miles inland, the old formation is found, 
the strike of the lamination being about north-west and south-east, 
and the dip a t  a high angle to the north-eaat; but the strike of the 
bedding appeared to be more nearly north and south, and the dip 
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west at about 60'. I here found fragments of coal in the bed of a 
river flowing from the mountcrina which form the western boundary 
of the Shin5 valley. 

The paeg of Lupata is a valley of elevation through nearly bori- 
aontal strata of the coaet tertiary formation ; the dip of the whole is 
very elightly to the southeaet A t  the western entrance are sand- 
stones, conglomerates, &, capped by a great thickness of Iavas ; 
both are partially metamorphosed, ao that the bedding of the l a m  
ie very indistinct and joints are strongly developed. In  the centre 
of Lupcrta both these rocks are much metamorphosed into various P0phr ies, &., and in tile mountains to the north and south of the 
pats e sandstones, &c, appear to overlie the lavas in great thick- 
neea I found one fossil-a water-worn lump of coral-in tbe 
sandstone near the western mouth of the : it is the only foeail 
1 have fdual in this formation in the Z a m c  region. 

From the rock specimens brought, and the description given me 
by Dr. Kirk, of the Kovuma River, I believe the coast tertiaries 
extend a considerable distance up that stream. The only f058~lls 
he found were specimens of fossil wood: he has one beautiful 

'r men of eilicified wood, with the bark still remaining. Beyond 
t e tertiaries the Teth eandstone and coal formation 
follow, ar they found a m e  fragments of coal in the beg??2 
river. -.. 

In  my next letter 1 hope to give ou something of the main 
structure of the country, which is, I L n k ,  now coming out very 
eim ly, but elowly, owing to the greatnew aud the difficulty of P ex oring in any particular direction. f have deoided to return to En this year, if possible, so 
that there is little or no chanca o crossing or reaching the 
main axis of the stnmture, and I shall also have to give 
up my long-intended exploration and other diitricta 

[Between the date of tbe foregoing letter and his untimely death, 
Thornton' had few further opportunities of adding to the store of 

ological and geogra hical information accumulated in his journals Ptb left Shu nga on t ! e 17th of January, in hi o m  boat, expecting 
to overtake %. Livingstone and the rest of the expedition r h o  were 
attem ting to ascend the Shid in the two steamers, the Pionarr tR and e Lady N y m .  It was his intm~tion to aecend this river 
and explore, aa far as practicable, Lake 
and reach Zanzibar on his road to England 
Hie urnal records a wet and stormy voyage t w h i  he had many sleepless nights and in 
much from the stifhug heat which prevailed in the intervale between 
the storma He overtook the steamers on the 28th of January 



r near the " Elephant Marsh " on the Shin$, and accom nied them 
; in their dow progress amonget the shoals of that muc R" -obstructed 

river until Februa 13th, when he started alone for the Miseion 
Station. Arrived 7 t ere he found the whole district suffering from 

r famine, and a journey overlend to Tete' to purchase cattle being 
I proposed, Mr. rhornton volunteered to undertake it in compan 

with the Rev. Mr. Rowley. The privations and exposure to whi e i  
he was subjected in the toilsome walk over the county to T& and 
back, encumbered with the charge of more than 100 head of Bhee 
and goats, seem to have tried much a constitution already weaken 2 
by previous over-exertion. He returned to the Mies~on Station 

. from hie successful trip on the 2nd of April. On the l l th ,  havin 
rejoined Dr. Livingstone on board the Pioneer, he was taken i f 1 
with dysentery and fever, and on the 21st he died. The Rev. Mr. 
Rowley, on receiving notice of the critical state of his friend and 
late companion, hastened to the place where the steamers lay, 
ho ing to find him still alive ; but " death," as he records the event ! in is journal, " was beforehand with me-when I arrived I found 
all hands aseembled around his grave." A copy of Mr. Thornton's 
Journals, made by his sisters, has been resented to the Society, 
and will be bound and preserved in the f ibray .  I t  forms eleven 
large volumes of MS., and includes, as mentioned by the President 
in his last anniversary address, "the details of upwards of 7000 
obeervations made to fix geopiphical pointa and to determine 
altitudes " in the Zambem re on. The Journals also contain en 
immense amount of geologiafand mineralogical data, the corre- 
lation of which will be perhaps an almost impmible task in the 
absence of their giM author.--ED.] 

XI1.-On a feao FombblZ B O M ~  from tlte Alluvial Strata of the 
Z& Delra. By JOHN KIBK, EN., M.D., B.aa.s. 

Rsad, April Jib, 1864. 

T ~ E  following notee relate to a collection of f d  remain6 found 
in the bed of a stream which joins the Zambesi 40 miles from the 
present coast-line, near the head of the delta, and which carriea off, 
during the rains, the surface-water from the plain to the coast. 

The foesils occurred loose, mingled with quartz bbles, and 

K' r nodulee of indurated f e e n o u s  cla polished an blackened. 
They had been transported by the rn of water from a little way 
inland, and were more or lees rounded, but perfectly formed wheu- 
ever the matrix adhered. This resembled the m11 of the delta; 
being a clay mixed with mad, and impregnated with titanic iron. 
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Of Mammals, bones and teeth of large antelopes, robabl the % 7 Eland and Kobua, were most abundant; next, ose o the 
buffalo, hiprptamus, wart-hog, and lion. Among reptiles, 
fragments o t e osseous back of the water-tortoise, and crocodile 
bones were found ; the former being the most curious of all, with 
the exception of the vertebrae of antelopea Although no entire 
skull or long bone was found, tho vertebm were well preserved, as 
also were the ribs, which made the absence of long bones of the 
limbs the more remarkable. 

Besides bones there were many fragments of potte rounded 
on the edges and having in some wses the same zy matrix 
adhering to them. The surface of the ware was polished 
and blackened in the peculiar manner found in the tro ics A 1 fresh fracture had the same appearance as the half-bake pottery 
now in use ; but the surface markings differed from any known to 
Dr. Livingstone or myself. The presumption seemed tr, be that, 
like the bones, they had been washed from some of the clay strata 
cut throueh in the course of the creek ; but, from an o portunity uf 

- .. tl following it up not presenting itself, it is doubtful whe er both had 
come from the same locality. 

Villages in that re ion at the present day are common1 placed i near a lagoon or Cree&, and all refuse cast out speedily ro 1s down 
into the water. Besides, Inany tribes have now a superstition, 
which leads them to cast the bones of any animal eaten a t  once 
into the water. That these bones have never lain for many months 
on the plain is quite evident ; for iu these parts, under the powerful 
action of sun and moisture, disinte ation speedily ensues even in 
solid bones. Although wounded anfdying aiiimnls, such as b u W o  
and water-buck, often betake themselves to the shelter of a marsh 
and there expire, it must be seldom that their remains are favour- 
abl situated for becoming imbedded in the clay strata 

Jurther researches in similar situations in Africa, and iu the 
plains left by the shrinking waters of the Nyassa Lake, ma et 
afford some i n f o d o n  respecting the former inhabitants of  dat 
continent, of whom we have at present no knowledge. The present 
race will leave behind them nothing but such remains as those we 
have found in the Zambesi delta In  paseing through a country 
which a few years before had heen thickly peopled, the only signs of 
former settlements consisted in the stones used in 
but in a purely pastoral region even this wo~ild not fnding ave been left, ; 
while the remains of animals could have been preserved only in 
places where they have been cast into water and buried up speed~ly 
in mud. 

The few specimens which have reached us out of the number we 
- 

collected belong to species now existing in the Zambesi delta ; the 
buffalo, the Crocodilus vulgaris, and the water-tortoise. As to the 
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others, no difference was remarked when I examined them whilst 
in the country. The teeth and tusks of the hippopotamus were 
certainly identical with those of the species now existing in the 
river. 

Similar phenomena were observed on the western shore of Lake 
N y w ,  which, in shrinking, as proved by elevated sand-beaches, 
has left clay-tlats now crossed by affluent streams. A t  the mouth of 
one of these, portiona of the frontal bone of an animal and the back 
of a tortoise were found semifossilised polished and blackened, 
along with indurated clay nodules, just as on the banks of the 
Zambesi. 

XII1.- On the Antiquity bf the Physical Geography of Inncr 
Africa. By SIR RODERICK I. NURCHIBON, K.C.B., Pres. R.a.5. 

Read, April 25, 1864. 

WE must all regret that the fossil bones collected by Dr. Living- 
stone and Dr. Kirk, and which the lastmentioned gentleman 
has described, should be a remnant only of those remains, and 
other natural history objects, collected by him. His chief collec- 
tions having been sent by trading vessels to Mosambique, and, not 
having yet reached this count it is feared they may have been lost. 
The eological maps of ~r.%ichard Thorntoo (excepting one of 
the Alima-njaro mowy moun,n, which he repa,red when he was E the companion of Baron C. von der Dec en), including those 
which he was busily occupied in terminating when he died in the 
Zanlbesi country, have in like manner been sent away in ships, 
which have not been heard of, though we may hope that these 
as well as the collections of Dr. Kirk may still be recovered. 

The great interest which attaches to the relics saved by Dr. 
Kirk is, that though they have been so long entombed in qgil- 
laceous drift as to have lost their gelatine, and to have become 
truly fossil, they all belong to the same species of animals wbich 
are still living in South Africa. This, indeed, was the opinion 
of Dr. Kirk, when he placed these bones at  my disposal, as being 
those of a buffalo, a crocodile, and a water-tortoise. With these 
were quantities of bones of the various s cies of antelopes and 
other animals which now inhabit South Erica, including hippo- 
potami. h f .  Huxley also has a t  my request examined the 
vertebra? of the fossil buffalo, and he has identified them with the 
bones of the living Ca buffalo. 

On my own part, r m a y  observe that this digcovery sbon ly 5 supports the theoretical view which I put before this Society in t e 
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year 1852,. viz., that Central South Africa had, from the mdest 
secondary period, or that of the fmi l  reptile Dicynodon, main- 
tained its undisturbed lacustrine and terrestrial characters u to 
our own days. I suggested, in short, that what Africa was w \ en 
the Dic nodon lived would be found to be true in the present day, 
by our 8 nding a series of lakes and marshes in the centre of t h e  
country, the watera of which, occupying plateaux, escaped through 
fissures in flanking and higher coast ranges of alder rocks. I 
have in subsequent addresees reverted to this view as confirmed 
by advancing discoveries. 

Livir~gstone demonstrated the triith of thie theory as regarded 
the Zambesi, and it has been well sustained in other regions 
(particularly in Central Equatorial Africa), by the researches of 
Burton, Speke, ax~d Grant. 

The point to which I specially wish to direct the attention of 
the Society at present ia, that in none of these adventurous 
journeys in the interior have the travellers met with marine fossili- 
ferous formations, which would indicate that this continent had been 
submerged, like most other countria, during the secondary-, 
tertiary, or modern periods. Nowhere have they detected lime- 
stone with marine organic remains, though I specially urged both 
Livingstone and Speke in their last journeys to endeavour to 
discover such rocks. The late lamented Mr. Richard Thornton, 
the ammplisl~ed youn geologist who a c c o m ~ i e d  Livingstone, 
was moreover  articular f y charged to look keen y for such reliquia, 
and with all hls zeal he found fossil Zand plants of the carboniferous 
era onlv. - - - ~ - -  

Thed&ily marine shells which have been detected, occur on or 
near the coasts. Some of these are of Eocene nummulitic age, and 
others, as at Natal, indicate a very recent elevation of &ore depoeits. 
In  a letter to myself, Mr. Thornton describes these tertiary rocks 
as occupying a coast,ridge rising to 200 and 300 feet above the 
sea on the mainland opposite to Zaneibar, from observations 
which he made when he accompanied Baron von der Decken to 
Kilima-njaro. 

Let it, however, be clearly understood that my view of South 
Africa applies to the great interior only. For, geolo '&a have 
long been aware that the Ca Colony har an externffiinge of 
hard ancient marine deposits o palaeozoic age, aesociated with d s  
of ioneous origin. 

P" 
$hat there exists a framework of old rocks is manifest indeed 

from the excellent geological map of the Cape Colony, by Mr. 

See "Cornparatire View of Africn in Primeval and Modern Times," ' J o d  
of the Royal Geographical Society,' vol. xxii., Prea. Address, p. uxi. 
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A. G. Bain, a8 well as from the explorations of Livin tone, and 
the okrvations of Richard Thornton. Fmm Mr. qhorntonh 
journals, copies of which have been placed in my hands, I find that 
granitic, s enitic, felspathic, and porphyritic rocks of igneous origin, r with high y ~netamorphosed, achistose, and quartzose rocks of great 
age, occur on the hanks of the Zambesi He alao describes near 
the rapids and falls ~bove  Tete various beds of coal in old sand- 
stones, shales, and oonglomeratea. I t  is therefore evident that the 
older or pallsozoic rocks of geologists form the nucleus of the 
continent. At the tame time there is no evidence of the existence 
of any of the oun er fossilifemus marine rocks in Inner Africa. K f My belief is, t at t e superficial deposits which there exist have 
been alone formed by disintegration of the old rocks, and that 
the accumulation of mnd, clay, and pebbles, which diversify the 
surfam, are purely of terreetrial or lacustrine or fluviatile ori 'n. 
This view ia indeed to be inferred by simply referring to BIT. 
Bain's excellent memoir on the geological structure of Southern 
Africa, which shows that the crystalline and paleeozoic rocks were 
succeeded in the ve ancient days of the bidental reptiles, by 
lacustrine deposits on 7 y.* 

Whatever rocks have since been examined in the interior and 
to the north, such as sandstones and clays, often ferruginous, and 
tufas arising from calcareous springs,-every known feature indi- 
aatm that terrestrial and fluviatile conditions only prevailed throu h- 
out those wide regions and during enormously long pniods. $he 
only striking fossil shell, indeed, which Speke found in a ridge at  
a p a t  dietance from the coaat, proved to be a large Achatina, 
similar in form to the A. perdiz now living in South Africa, and 
with it was associated a €mall shell like a Potamidea 

The observations of other travellers,-whether made by Living- 
stone in his fimt journey across South Africa, between St. Paul de 
Loanda and the mouth of the Zambesi, or in his recent ex lora- 
tions up the Yhi1.B (in which he was accompanied by Dr. Kir 1 and 
his brother Charles Livin tone), when he examined the shores of 
the Np- Lake, or by & a n  and !+else, and Spelse and Grant, 

tbelr respect ive journe %-have all equally failed in diecovering 
any inland ormation or J p m i t  in which are imbedded fossil marine 
remains of secondary or tertiary age. 

On the contrary, with sandstones, often fem~ginouq restixig on 
granites and a very few other rocks, whether quartzose, argillaceous, 

See "l'ramactione of the Geological Society of London.' vol. vii. NS, 
p. 178, and Map. See also the admirable p p e n  of Professor Owen in the clam0 
volume. The grert number of thew bidental lizudr found b Mr. Bain, and the 
absenoe of all M c i n e  &ella, lead me to believe that the &zpodon lived a. 
Mr. Bain raggested, in p t  marshes a d  laken which existed in the interior of 
the country at the c l w  of the old coal-period 
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or tufaceous, all the evidences which have been obtained sustain 
the validit of my h pothesis of 1852, that the same physical 
conditions g ave prsvai i' ed in Central Africa from those days when 
that remarkable fossil reptile of the ~ ~ ~ a r s h  lived, which was dis- 
covered bv Mr. Bain in the interior of the C a ~ e  R e ~ o n .  and 

.2 8 

named ~ i E ~ n o d o n  by Owen, and considered to de a rep-nta- 
tive in old times of the lacertine associates of the hip~omtami of 
the present day. Again, it is to be specially obse<ed; that the 
vast interior of the South African continent exhibits no signs of 
subaerial volcanoes, and, consequently its surface has not been 
diversified by the outpourin of lava streams nor broken u 
recent times by any efforts o 7 subterranean heat to escape.' kt 
has it been subjected to those t oscillations by which the 
surfaces of many other CountriesEe, during the glacial period, 
been so placed under the waters of the ocean as to have been 
strewed over with erratic blocks and marine exuvim. For, if South 
Africa had been beneath the sea during the glacial 
surface would unquestionably have erratic blocks derive rid* from the 
high, rocky glacier lands of the Antarctic Pole, just as many low 
countries of northern Europe were, as geologists knov, covered 
with Arctic and Scandinavian blocks durin the same glacial period 
( y e  ' Russia iu Europe and the Ural ?fountains,' p p  507456, 
with map defining the southenlmost range of the south of the 
Scandinavian erratics). But not a single Antarctic or other erratic 
block has ever been detected in South Africa, even in the colony 
of the Cape of Good H o p .  

The interior of South Africa may therefore be viewed aa a 
country of very ancient conservative terrestrial character,-acountry 
in which its anixnals have lived on durin a vast length of time 
undisturbed by those great perturbations w ich have aEected other 
countrie& 

7 3  

I t  is right to observe, that whilst Dr. Kirk is of opinion that 
certain small pieces of pottery, which were found with the bones, 
may be of the same age,t it would require more extended and 

* This obeervation applia to sub-aerial volcanoes only. Rocks of wcient 
igneous origin are known to occur in the Cape Colony. and elsewhere in the 
d myeu of hard dd rocks. On the east coast the flanking range throngh 
which the Zambesi escapes to the eea, riws in altitude from mnth to north, and 
attains its greateat height in the snow-capped mountain Kilima-njaro. That 
rnountain bein to a great extent composed of tmchjte, may have been in igneous 
action under t%e atmosphere in a recent geological period. This point, however, 
has no real bearing on my view of the long continued and undisturbed terrestrial 
surfrce of the intenor of Africa south of the Equator. 

t In a letter to myself Dr. Livill tone speaking of these fossil bones says, 
The bones were discovered by Dr. f i r k  iu the upper part of the delta, They 

were found amon gravel, and are probably the remains of animals which lived 
when the delta %,n near l u n n .  Fragmcnu of pottery rere also found 
amongst the gavel. 
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careful observation to show that these fragments of human manu- 
facture and the fossil bones are coeval, though certainly their 
appearance favours that opinion. 

If, however, this point should not be established, yet looking 
only to the great length of time required to convert bones into a 
fossil state, we have still every reason to conclude that, in this 
stable continent, which has through long ages been subjected to 
atmos heric influences only, the nego type of mankind must be f one o very high antiquity. Yet notwithstanding this antiquity, the 
people of that race have made sliiht.advances in civilization, or in 
the commonest arts of life, as compared not only with the people 
of the Caucasian type, but also with those of the >Ion lian and 
Malayan raopa, or even with the Red Indian and ~ l y n e s i a n  
racea* 

t > 

XIV.-Expedition across the Southern Andes of Chili, with the 
object of opening a new Liue of Communication from the Pmyc 
to the Atlantic Ocean, by the Lake of Naht~l-Huapi ad the 
Rivers Limay and Negro. By DON GUILLERMO COX, of Chili. 
(Translated From the Spanish, and communicated by SIR 
WOODBINE PARISH, K.c.H., F.R.s.) 

Read, Map 9, 1864. 

HE following paper is extracted from the Diary (in Spanish) of 
on Guillermo Cox, a Chilian born, though of British parentage, F 

who, possessed of independent means which enabled him to carry 
out his object, determined, towards the close of 1862, to make an 
exploration of the least known parts of the Andes south of Valdivia, 
in the hope of being able to open a new line of communication 
across Patagonis between the Pacific and Atlantic Oceans. 

The Spanish Government, so lon ago as 1782, were desirous f to ascertain the practicability of suc a route ; not from an idea 
of the benefit which might accrue froni it to their own p o p  i' e, but 
in order to ascertain whether or not, in case of war, any hostile 

wer, and es cially the En lish, by passing up the great River r 9 cegm, were li ely to be enab ed to reach their settlements on the 
coasts of the Pacific. A corn etent officer, Ilon Bazilio Villarino, 

river in question, and of the 
f was ordered to make a carefu survey of the whole course of the 

5"$" across the Aildes which were 
sup osed to lead direct to V d  ivla from its upper affluents. 

Qd~arino ascended the river, not however without much labour and 

For an extension of this view of the statioo~ry condition of the negro durin 
a very long period, see my Last Anniversary Address, ' Proceeding, of the ~ o ~ a j f  
Geographical Socieg,' vol. riii. p. 248. 
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many difficulties, in consequence of the low state of the water in the 
dry season, and reached the foot of the Cordillera I4e there found 
that the Negro was derived from two streams, one running into it 
from the north, the other from the south ; of the latter, which he 
named the Rio de la Encarnacion (the Limay of the Indians), he 
contented himself with a very slight examination, rowing up i t  
only a few miles, having learnt from the Indians that it proceeded 
from the Lake of Nahuel-Huapi, which they described as far to 
the wutli of Valdivia. 

He then proceeded up the northern branch, called the Catapu- 
liche, till he arrived at a point nearly opposite to Valdiviq whlch 
city, the Indians assured him, he might easily reach by a pass well 
known to them in about four days. A quarrel, however, with the 
natives obliged him to return without accomplishing his object of 
crossing the Cordillera 

I t  seems hardly credible that since that time the river Negro 
should have never again bee11 ascended beyond the island of 
Choleechel, which is about halfway up it. In the year 1833 the 
BuenwAyrean pilot, Delcalzis, ascended as far as C%olee&el, 
under the orders of General b s a s .  

Sir Woodbine Parish brought to England the original M.S of 
Villarino's diary, and published it in the 6th volume of the Journal 
of the Royal Geographical Society; from this Mr. Arrowsmith 
laid down the true course of the river, showing its connexion, 
according to the Indian accounts, with the Lake of Nahuel-Huapi, 
of which little more was known than the fact that in 1670 a d  
subsequent1 in 1715, the Jesuits had established missions there, 
which not i' ong after were destroyed and the Fathers put to death 
by the Indians, in alarm, as is supposed, lest the Spaniards should 
invade their lands by a pass which the missionaries had discovered 
arid opened through the forests froin the Bay of Reloncavi, and by 
which, as is asserted, they were able to reach their establishment 
on the lake from the coat  in the short space of three days. 

The road in question is known traditio~~ally as the " Chmino di 
.Bariloche," and is supposed to run pretty nearly in the direction 
marked upon Mr. Cox's ma ; the foreats throu h which it ran have 

a f long ago m m  over and obfiterated all trace o it ; but if it be true, 
as asserte , that it required but three days for the missionaries to 
traverse it, there must be a much greater depression in that part 
of the Andes than has hitherto been. observed, or at  any rate 
some opening through them of mucb easier access than any of the 
pllsses as yet discovered across the Cordillera, a supposition which 
it is of the greatest interest to verify. 

No further attem t to reach Nahuel-Buapi was made until, in the ! year 1792, a Spanis priest, Father Melendez, started with a party 
from the coast to ascertain whether any traces of the old mission 



were still to be foiind. They reached the lake of Todos Santos, 
which they traversed in a boat of their own building, croased the 
Cordillera, and succeeded in reachin6 the lake of Nahuel-Huapi, 
where some Indians pointed out the site of the old buildings they 
were in quest of. 

A perpetual fear of the indomitable Araucanians seeme to have 
operated as an effectual bar to any further examinations of thoee 
regions during the rule of the old Spanish Government. But the 
successful plantin of a German colony b the resent Government 
of Chili, about twe 7 ve years ago, at  Port n% ontt, f' at. 41' 30' s., in the 
Bay of Reloncavi, appears to have led to several attempts on the 

rt of the colonists to collect information not only respecting the 
cnds  in their o m  immediate vicinity, but also those on the oppo- 
site side of the Cordillera The old story of the misoion of Nahuel- 
Hua i was revived, and several attempts were made to reach it. 
Of t 1 eae, one of the most successful, was a journey made in 1855 by 
Don Vicente Gomez, the grandson of an old man settled at Port 
Montt, who had accompanied Melendee in his expedition of 1792, 
and was in consequence able to give him much usehl information 
for his guidance. Gomez succeeded in paaein the Cordillem by 

f 1 the pass or orge which he named the Bquete z Rosakz, af'ter the 
Intendant o the colony ; and from Mount Es ranza he obtained 
distant view of the Jake of Nahuel-lIuapi, the year following 
Mr. Fonk, the Doctor of the colony, reached the lake by the Bame 
route, and returned to Port Montt with many interesting details 
respecting it. Hie countryman, Mr. Doll, has given an accour~t 
of some of these explorations, in the Araucano,' a Chilian pe- 
riodical, and has embodied their resulta in a map, which has the 
merit of giving the relative poDitions of Mount Osorno and Calbuco, 
for the first time correctly. 

Six years later, after a careful study of all the information so 
collected, and some practical experience acquired in a journey 
made by himself as far as the Cordillera, Sefior Cox determined to 
make an effort to salve, if possible, the grand roblem of the pr- E ticability or not of passing from the lake into t e River Negro, and 
thus of opening a new line of communication acrm the continent 
from the foot of the Chilian Andes. The results are given in u 
volume which he has lately published in Chili, containing very fill1 
details of his journey and personal adventures, as well as infoma- 
tion of great interest regarding the physical g Y P ~ Y ,  t y l o g ~ 9  
and botany of the country be traversed, an o the habits and 
customs of the wretched Indian tribes who   till haunt the eastera 

of the Chilian Andes. 
rom this has been prepared the accompanying paper, with a e l o r  

view to giving at leaet some general idea of what haa been accomq 
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ished by this enter rising traveller through lands hitherto un- 
Ebown in ~urope.-\$. P.] 

IN the month of May, 1862 (says Senor Cox), I proceeded to Port 
Montt, on the bay of Reloncavi, with 31. Len~lier, an intelligent 
young Frenchman, an hZ&e of the Polytechnic School, to make the 
final arrangements for my journey across the Andes, and considered 
myself fortunate in being able to secure the services of Don Vicente 
Gomez, who in 1855 had reached Mount Esperdnza, from whence he 
had obtained a distant view of the lake of Nahuel-Huapi. My pad. K altogether numbered sixteen persons, nine of whom I engaged wit 
Gomez to acmmpany me acmss the Cordilleras as far as the lake ; 
the rest were to remain with me to the end of my expedition. 

I had with me gutta-percha boats, several life-preservers, muskets 
and ammunition, carpenters' tools, and all that was requisite for 
the building of boats to navigate the lakes. My instrumenh were 
a. barometer, two thermometers, a chronometer, and an instrument 
for taking altitudes ; and lastly, though not the least important, as 
it proved, a uitar and flageolet. to amuse the men in the evenings. 
Our stock o f provisions consisted chiefly of roasted maize, charqui 

repared beef), flour, and salt, besides seventeen live goats and two 
s 'R eep 

On the 7th December, 1862, I proceeded with my party o n  
horseback to the lake of LlanquihuB, which we were to cross in a 
boat sent up the river Maullin for the purpose. This is rather 
more than 200 English feet above the sea, and is the first of a 
remarkable chain of lakes situated one above the other in suc- 
cession on the lateaux along the flanks of the Andes : its width 
is about 18 Eng I' ish miles, its length 24 or 25. The point a t  its 
extremity between the volcanoes of Osorno and Calbuco has been 
fixed at about 41' 12' s. lat. and 72' 29' w. long. from Greenwich. 
I t  is so deep that no bottom was found u~itli a line of 200 fathoms. 
Crossing it from west to east on the evening of the 10th December, 
we landed at the foot of Mount Osorno, between which and Mount 
Calbuco a long marshy plain extends as far as the lake of Todos 
San toa 

On the I l th  and 12th, whilst the peons went on with the bag 
I determined the heights of Mounts O m o  and C a l b u c o ; T i  
result in both cases being almost identical with those of Captain 
FitzRo . 

To t i e  northward of ow position lay a sterile plain, covered with 
black scori~,  which Mr. Lloll names in his map the Pass of  
Desolation. On the flanks of the mountain beyond, five extinct 
craters wcre distinctly visible. The last eruption of Osorno was in 
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1836 or 1837. All the trees on the low marshy land between the 
lakes of Llanquihue' and Todos Santos are of very recent growth, 
suggesting the inference that the land is of recent formation, and 
that the two lakes perha not long since constituted only one, the 
separation being caused k y some upheaval or current of lava flowing 
into them during an eruption of the neighbourinp volcano. 

On the l l th ,  leaving the shores of Llanquihue', we proceeded 
through the marshy levels between the two volcanoes till we reached 
the banks of the river Petrohui, which runs with great violence 
from the lake of Todos Santoa into the bay of Reloncavi. Amongst 
other objects some basaltic columns here attracted our particular 
notice. 

On the 15th we reached the shorea of the lake of Todos Santoq 
where we bad the good fortune to find a boat in tolerable preserva- 
tion, which I had caused to be built there on a previous occasion 
when I had got so far in a vain attempt to cross the Cordillera. 
The aspect of this lake was melancholy enough from the somb1.e 
hue of the mountains which surround it. In the midst of it rose 
an island covered with foreet trees, and beyond ran the road over 
the Codillera. The silence of nature was only broken by the 
thundering noise of occasional avalanches from Mount Tronador in 
the far distance. 

The 15th set in with rain and mist : the peons, however, brought 
up the rest of the baggage and the animals These Chilians 
proved themselves capable of enduring extraordinary fatigue on a 
very mall allowance of food : each carried t t  load of 75 Iba Their 
morning meal before starting was seldom more than a handful of 
roasted corn mixed with water, and a second similar meal served 
their wants for the rest of the day. On the 19th, after three days 
of bad weather, I sent forward the greater part of the people in 
the k t ,  which, with my tta perchas in tow, altogether made a 
very respectable little flotilc. They reached the easteru extremity 
of tbe lake witbout more serious accident than the loes of three of 
the goats. I joined them two da s after, with the remaiuder of the 
party, at the mouth of the river Aella, where they had established 
their bivouac. This lake of Todos Santos is 706 English feet 
above the sea level: it is a b u t  17 miles lon and is shut in by 
mountains risinv in peaks on all sides, of ahic % Puntiagudo is the 
most remarkabye, 5900 feet high, and covered with snow to its 
base. 

On the 22nd Gomez volunteered to go on in advance with a 
party to reconnoitre the road leading to the Boquete, or Pass, which 
we were to cross, and which they reached in the couree of the day, 
obtaining from it a distant vicw of Mount Tronador. He took with 
him the three carpeuters, and sent them on to follow the pass to 

VOL. XXXIV. P 
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the lake, with orders to commence as soon as possible the building 
of the boat in which we were to commence ow voyage of dis- 
covery. 

On.the following morning (December 23) the whole party started 
for the pase, each c a r i n g  his load. The day was magnificent. 
The lofty peak of the lechado lay on the left, and the River Puella 
was bubbling at our feet. Innumerable humming-birds were darting 
to and fro in quest of their food in every direction. On the 24th 
our march lay for some distance t.hrough a den* wood, and after- 
wards along the bed of the Puella, which in winter must be filled to 
overflowing, though at this season of December it was but an insig- 
nificant stream. ifre crossed it several times, the water reaching 
only to our knees: it was ver cold, but the air was o pressively K I! hot, 9 3 y  in the shade. In  t e evening, after a marc of abunt 
6 or 7 miles, we encamped on the banks of a little stream, one of 
the sources of the'Puella, a t  the entrance of Rozalez's Pass (the one 
we were in quest of), a break in the mountain-range, which it would 
have been very difficult to find without some previous knowledge 
of i t  On the right Mount Tronador w a s  thundering away, as if to 
salute us upon our arrival. 

On the 25th, whilst the peons returned to their halting-place of 
the previous day to bring up the remainder of our baggage, I 
determined the height of the pass (Boquete), takin as a base the 
valley of the Puclla : it was found to be 1098 feet a g v e  it. This, 
added to the 706 feet, the level of the lake of Todos Santos above 
the sea, and the 990 feet difference between that lake and the point 
to which we had ascended, and from which my observation was 
taken, gave in the whole 2794 fwt as the height of the pasa 
Takin a larger base for measuring Mount Tronador, I determined f its hig a t  peak to be 9900 feet, more or lem. I also endeavoured 
to fix the limit of perpetual snow, which, however, was not so easy 
amatter, in consequence of the time of year making it diliicult to 
distinguish the perpetual froin the winter snows. As far as I 
could determine the cousbnt line, it was between 5280 and 
5610 feet. IVhilst so employed, to my extreme vexation, the car- 

nters, who I supposed were already at Ltrke Nahoel-Huapi 
Eilding our boat, returned fri htened, as it appeared, by the 
exaggerated tales of danger re 7 ated by a com nion, who had 
accompanied one of the former expeditions. To 8" ispel the fears of 
the rty, I saw there was no alternative but to lead the way 
mywF which I determined to do the following day. In the af'ter- 
noon I visited Mount Tronador, from whose side the River Puella 
has its source. On the 26th we got the whole of the baggage 
tmnspor t .  across the bed of the torrent, a large tree being cut 
dowu and thrown over it for a bridge. The only difficulty here 
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experienced was in etting the goats to pass it, for the leader, 6 having turned tail, t e rest of the flock ran off after him, occa- 
sioning considerable delay before we could catch them again. 

We had now reached the commencement of the so-called Bo- 
quete, the latitude of which I fixed at  41° g', just twenty days 
after leaving Puerto Montt The morning of the 27th opened with 
a glorious sunrie, and I led the na  to the -e, accompanied 7 by Gomez, the rest of the party fol owing, with the exception of 
one man, who was left in charge of the goats very much against 
his inclination, and M. Lenglier, who remruned to make a drawing 

Following for a short distance the bed of the torrent 
we Of the ha rm* crossed the day before, we proceeded in single file up a 

ntle ascent of about 25' through a forest of trees so dense as to 
r d e  the sky from our view, nor did we get sight of it again till we 
reached the top of the pass The trunks of fallen trees and occa- 
sional ravines, which were easily crossed, proved the or11 impedi- 
ments in our way, and in three hours the whole party ha K reached 
the level of the pass, where we fou~ld the vestiges of Dr. Fonk's 
former encampment in 1856. 

- 

From this point, by following the pass, we might at  once have 
descended to the bed of the River Frio, which runs into the Lake 
of Nahuel-liua i but I declined to take this route from the uncer- 
tainty as to its k i n g  navigable for the gutta-percha h t s  without 
risk, and from the impossibility of following its course on foot in 
consequence of the perpendicular wall-like sides of the gorge 
through which it runa I preferred to work our way over the 
mountains in a north-westerly direction straight for the lake. 
The ascent was very stee , and rendered more difficult by tlie 
beyonetlike icicles which Rung from the treea through which we 
had to force our way. By two o'clock in the afternoon we had 
reached a small plain, covered with snow, where we halted for 
half an hour. The forest here was less dense, and there was  more 
air. There was a still steeper rise above us to surmount, and the 
ground was so slippery From the snow that it was with p e a t  diffi- 
cult the peons were able to make any progress. They had to 
hold on by the branches of the trees, and literally to pull them- 
selves up with their loads. At length we all reached the highest 
point, a level plain between the mountain of hperanza and that 
called the " 12th of February," covered with suow, and where 
vegetation had sensibly diminiihed. 

From this int the prospect was most magnificenf a t  an 
elevation of a E ut 4950 feet. Looking in the direction of the 
Valley of the Puella, I could clearly trace the line of the Boquete 
breaking through the Cordillera far beneath me. To the wesb 
ward a portion of the lake of Todos Santos was visible, surrounded 
by mountain-peaks and bounded in the distance by the snow- 

P 2 
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capped volcano of Osorno. Thick clouds covered Mount Calbuco. 
On my left rose Mount Tronador, enveloped in perpetual snow. 
A t  my feet were two rivers running in o posite directions ; on the 
one side the River Puella towarda the 5 acib, and on the other 
the River Frio meandering through the plains below towards the 
Take of Nahuel-Huapi, thence to be carried down the great River 
Negro to the Atlantic Ocean. In an opposite direction I looked 
down upon the Lake of the Guanacos, and in the farthest die 
tance beyond I could see the deep blue waters of the Lake of 
Nahuel-Huapi glistening in the sun like one of the brightest of 
Nature's gems in the midst of the Andes. 

At last, then, I had reached the eastern slopes of the Cordillera, 
and could see the way open by which I hoped to realise for the 
first time the possibility of crossing the continent, by almost con- 
tinuous water-carriage from the Pacific to the Athntic, the 
object and aim of my ardent aspirations for so many years. 

From this spot, after crossing a plain ravered with anow, in 
which some of the nlen sank up to thew knees, we cornmenccd our 
descent in the direction of the Lake of Huanacos, which is.of a 
triangular shape, and situated between the mountains Esperanza 
and 12th February :" we found it covered with ice and snow, 
except a small open space, on which were some will1 ducks. 
Following ib left hank we reached the stream which drains it into 
the Lake of Nahuel-Huapi. Near this we halted and pitched our 
tent for the night, the people cutting down wood enough to 
make a blazing fire, which kept us all warm in spite of the snow 
by which we wcrc surrounded and a rainy, bad night. 

On the following day (Dec. 28) we recommenced our descent, 
crossed some levels covered with grass, and, passing some rather 
stiff ravines, came again upon the bed of the river which drains 
the Lake of Huanacoq and by 11 A.M. the whole party found 
themselves on the banks of the Lake of Nalloel-Iiuapi. In the 
afternoon I sent back the peons to the Puella, and set the car- 
yenten to work in the woods to select timbcr fit for the construc- 
tion of the boat in which we were to proceed on our voyagcp of 
discovery. 

On the 29th they began their work in earnest, notwithstand- 
ing the rain which poured down incessantly. This western 
extremity of the lake is SO walled in by the mountains which 
bound it on both sidcs that the sun can hardly reach it, and 
the consequenm is a rpetual state of net aud damp; notbing 
can be more trirte. bpn the 31st M. Lenglier arrived, but aith 
only three of the peons, the rest having lagged behind in spite of 
all his remonstrances. 

Junuar?/ 1, 1863.-No cessation of the rain, and an atmo- 
sphere most dcpressing; a bad beginning of the New Year. 1 
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was anxious with M. Lenglier to give the men some amusement 
in celebration of the day, but one of their own party, the man 
who had been left. behind to take care of the goats, saved us that 
trouble by commencing a never+nding narrative, in justification of 
his alarm at having been left alone, of the wonderful praillis of the 
hobgoblins and spirits of the mountains amoagst the poor woods- 
men and others who venture into their domains. \\'hilst the car- ~ ~. . - ..~- 

~enters  worked hard at the boat I mcked up the specimens of 
rocks and pla~its wbicll I had collected, to be sent back by Gomez . 
and the peons, who were to return to Puerto Montt. 'I'he pro- 
viaions also for the voyage were laid out and repacked, ch~efly 
consisting of roasted maize and dried beef (charqui), both of 
which are articles admirably adapted to meet the wanta of tra- 
vellers, - .. especially when prepared and cooked by natives in their 
own tkshion. 

On the evening of the 3rd the boat was reported as ready for 
launching, the ca nters having worked u n m i n  ly for six days 
to complete her. ?? he measured 26 feet in length \ y 7 wide, very 
flat at the bottom, and intended not to draw more than 12 inches 
of water when afloat. IITe named her "the Adventure," with all 
due ceremony, amidst the cheers of the whole party and hearty 
wishes for her success. The guitar and flageolet provided abund- 
ance of merriment, in the absence of any better band of music; 
whilst the repeated echoes of a musket-shot amongst the sur- 
rounding rocks might well have been taken for a general salute 
uDon the occasion. 
1 ~ - - - - - - - - - - -  

We were to have embarked early on the morning of the 4th 
for the commenceme~lt of our voyagc, but tlie weather delayed us 
till noon ; in the mean time we had rather an affecting rting 
from Gomez and those of the peons who were to return to A e r t o  
Montt. 'l'hey had sharcd our toils and troubles very cheerfully, and 
we took leave of each other with the most kindl feelings. \Vho 
knew whether we should ever meet again! 11.e got off about 
midday, the party consi3ting of myself aild Mr. Lenglier, the car- 
penters, Msnsilla, who was to act as steersman, and four men at 
the oars : seveii pemns in all. 

IVe very soon found that we were overloaded and the car o f badly stowed; to make matters worse, as we advanced into t e 
lake the wind rose and the waters became so agitated that twice 
they broke over the prow ; we lost also our rudder, and but for 
the promptness with which Biansilla seized one of the o m  to steer, 
we should have been driven upon the rocks. The sleet fell thick, 
and we suffered greatly from cold before we could find any place 
of safety to run into for the night ; there we made a fire, cooked 
our supper, and laid down in our ru to slcep as best we could. 

The weather improving on the ti tf? we set to work to rearrange 
our stowage, and to lighten it by transferring some of the provisione 
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to two of the gutta-percha boats, which we then fastened together, 
and took in tow. The wind being fair, we hoisted our sail and 
held our course for the island (named Saint Pedro on the map), 
and which bounds the long narrow reach at  the western extremity 
of the lake we had p s d  through. On emerging from this we 
had on our left a deep bay studded with islands, the largest of 
which we named Isla Larqa; it was covered with verdure, and had 
a very different aspect from the rugged sides of the mountains we 
had just left. 

In crossing it a puff of wind caught us, the gutta-percha boats 
filled with water, and we had but just time, before they sink, to 
save them by running into a small cove upon the island. By this 
accident we lost several bags of flour and charqui. 
inp damages as well as we could, we masted along iz:x~ 
side of the lake which trends eastward, and landed in a ratber 
considerable bay, to which we gave the name of Port Venado, 
from an animal of the deer kind which we saw on the shore, and 
afterwards gave chase to without succesa We were now fast 
leaving behind us the close damp atmosphere of that part of the 
lake which lies embedded in the mountains, and were enterin a 
region possessing a much more clear and healthy climate. *!he 
vegetation also assumed a different aspect, and the ground appearcd 
covered with thousands of flowers in every variety of colour. 
We all felt that we breathed more freely, and greatly enjoyed 
'our run on shore. Looking from hence towards the southern side 
of the lake, where the Cordillera gradually ftllls off in gentle 
undulations, and before its entire termination in the Pampas 
beyond, we obscrved a ve remarkable and decided break in the 
range. I asked myself, %ay not this be the entrance of that 
Puss of Bariloche which the first missionaries used in their jour- 
nies to and from Chiloe, and which they performed.in the sllort 
space of three days? I have strong grounds for believing that it 
was; in which persuasion I was subsequently confirmed by a 
Pehuenche Indian, who told me that every year the Indians 
warted to that part of the lake to collect stray cattle, and that he 
himself had take11 no less than 50 beasts there, all of which were 
marked with the owner's brand. These cattle must have strayed 
from the herds of the German colonists, whose gazing grounds 
extend to the foot of the Cordillera, from whence they had doubt- 
less escaped through the pass in question, and which yrotrtrbly was 
in the direction marked on the map.* 

In  rounding the furthermost point of Port Venado the wind 

* In a map of the coast drawn in 179% for the Viceroy of Peru, by Moraldad. 
the e~tlmnm to the P m  of Bariloche is described as near the mouth of the 
Hivrr,Petmhu6.'which runs into the Bay of Heloncavi from the Lake of Todos 
Santos, and which is stated in a note to be the pass by which the rnigiomrka 
trivelld from Chi102 to the Lake of Kahuel-Huapi. 
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freshened, and our gutta-percha boats were a second time s u b  
mer ed, obligin us again to make for the shore ; where we deter- 
min g to wait ti1 f sunset, when we had now learnt from experience 
that the wind generally moderated Whilst the peons were en- 
gaged in spreading out our damved ~.ovisions in the sun to 
dry, I took the opportunity of addlng t' argely to my herbarium. 
A t  7 in the evening we once more got under weigh, this time 
without the gutta-percha in tow-they were, in fact, no longer 
required after the loss of the provisions with which we had first 
loaded them, and which had made a sensible diminution of our 

A gentle breeze favoured us, the moon rose splendidly, 
an "T" we made considerable progress on our voyage, continuing our 
course alon the northern shores of the lake. Believing, however, 
that we mu 7 d not be very far distant from its eastern extremity, I 
thought it rudent once more to land the r t y ,  and give them 
some rest f or whatever fresh efforts might e required to make 
next day. 

J a n .  ti.-The morning broke upon us with a glorious sunrise, 
and Mansilla, our pilot, drew my attention to a lon stream of 
mist rising from the plain in the far east, which he f elt satisfied 
must be caused by some river running out of the lake in that 
direction: there seemed, indeed, every reason to think he was 

t was the excitement of the whole party in conee- 
quence. right, andp ot to leave the matter in doubt, I sent forward one of 
the men, Soto by name, who volunteered to walk to the spot. 

Tt was, however, necessary in this to use some caution, as we had 
found evidences where we landed of the Indians having been lately 
there: the remains of their fires and tracks of their horses proved 
thqt their visit was recent. Nothing daunted by this, however, 
Soto started. All eyes were on the look out for him, and great 

I was the rejoicing when he returned with a full confirmation of the 
I fact that we were close to the entrance of the River Limay-for 

that it was the Limay we had no doubt. I proceeded at  once with 
Lenglier to verify it ; nor could I restrain the rest of the party from 

I following us. After a walk of little more than three miles in a most 
broiling sun along the shores of the lake, we reached a point near 

I which the stream ran somewhat rapidly out of it in a northerly 
direction. There was no a parent im iment to its entrance, and 
before the day was over we t' lad moor e r  our little veseel safely within 
i t  The men were in great glee aud delighted with their walk, in 
the course of which they filled their caps with wild strawberries, 
which was a great treat. 

I wandered with Lenglier till dark in the vicinit of the river, i' and at  no great distance from it determined, as I be ieved, the site 
of the old establishment of the missionaries (which was  afterwards 
confirmed by acmunta 1 received from the Indians). Mre bad 
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thua successfully traversed the whole len h of the lake of Nahuel- P Huapi from west to east, a distance I ca culated of about 40 miles 
-its average breadth may be from 12 to 15-and were about to 
enter upon the exploration of the River Limay, all that remained 
to connect our discoveries with those of Villarino, who had verified 
its P t i o n  with the great Riser Negro in 1732. 

buccess had so far crowned our eEorts ; but I felt that the descent 
of an unknown river, perhaps beset by rocks and snap, was a very 
different matter to the navi ation of the broad and open lake we 
had traversed ; albeit even t % at had not been effected without dis- 
aster. I determined to give the men a good su per, and ordered 
our last goat to he killed ; the others had been 3ready despatched 
and salted. We had a merry evening, and laid down to rest for 
our labours next day. 

Jatl. ?.-As may be supposed, we were all up early and busily 
engaged in prepanng for our start. The bags of rovisions were 
carefull re-stowed and the gutta- rcha boats pac ed well away Z r E 
under t e seats, with their tubes in ated to help to float us in case 
of accident. As we had now to trust only to our oars we set up 
our mast upon the shore, with a bottle attached to it enclosing a 
list of our rty and the date of our arrival so far on our way. 
By 7 A.M. a r' 1 was ready: each man had fastened on his life-pre- 
berver, Mansilla took his station at  the helm, four men at their o m  
and one in the bow to look out for dangers ahead, whilst I myself, 
compass i11 hand, took my seat with Lenglier astern to give what- 
ever orders were requisite, and to note down such observatio~~s as 
we could in our passage down the river. Three lusty cheers, and 
we were off. For some distance we found the river considerably 
agitated-the natural consequence of such a bod of water rushing 
from the lake through a cocolllparatively narrow c L nel ; but as we 
advanced it became more and more placid and the stream leae 
rapid. The water was very clear and we could see, at a depth of 
3 or 4 feet, the bottom strewed with large boulders. Its width 
might be about 80 yards, and the current about 7 miles an hour. 
The course of the river was, with little variation, nearly due north. 
MTe passed some islands covered with bright-looking shrubs, and 
proceeded without accident till about 10 o'clock, when we arrived 
at  a long wide bend in the river. We ought to have followed this 
with the stream; but, to save distance, we unfortunately endea- 
voured to row across it, and ran aground in shallow water, springin 
a leak in our bottom. We were able, however, without muc f 
difficulty to haul the boat ashore, and being sufficiently provided 
against such accidents, repaired the damage. In little more than 
a couple of hours we were again afloat; but it was hard work for 
the carpenters under a suffocating heat, and mosquitoes enough to 
drive us all mad. 1 was myself also under some appreheneion lest 
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the noise of our hammers might at  any moment bring down upon 
us the Indians, whose lands we were now traverking. For an hour 
after there was little variation in the force of the current or the 
uniformity of its bed ; but it then became divided into three or 
four distillet channels, with little apparently to choose between 
them: unluckily we followed one in which the water sudden1 
shalloved, and we again ran aground. Instinctively the men $ 
jumped out to hten the boat, and dragged her by main force into 
a deeper part o "B the stream. But we had hardly taken our places 
a ain when we found ourselves in the midst of other perils : instead 
o f  the low loamy banks which so far had bounded the river, eteep 
rocks now rose on either side, between which the course of the 
stream became very winding ; and though the current and deepest 
water followed the bends, we found them so beset with rocks that 
we thought it safer to cut across them and make our way through 
the shallows by force of rowing wherever we could. In this manner 
we passed several rapids, and had some very narrow escapes. 
About four o'clock in the afternoon our situation had become very 
critical : the bed of the river was much narrower, and studded with 
rocka I t  seemed a miracle that we psssed safely through them 
and over a formidable rapid beyond, which nothing but an almost 
superhuman effort on the part of our oarsmen could have pulled us 
through. This danger passed, I ran the boat into a small cove in 
a bed of the river and landed to obtain a short respite from our 
labours. 

I t  perhaps may be asked why, before proceeding further, we did 
not make some effort to reconnoitre the course of the river from its 
banks, in order to ascertain the practicability of the further passage 
down it. But I knew we were now in the territories of the Indians, 
and I was unwilling to leave the river lest they should fall in with 
us: we were on foot and without any means of avoiding them bad 
they discovered us. h i d e s ,  the distance which remained for us to 
accomplish before reaching the River Negro was very small, for I 
calculated we had gone 75 miles since the mornin and were, 

%' therefore, close to the point which Villarino had reac ed from the 
Negro without any impediment so far. There seenled no ground 
for anticipating any freah difficulty. 

IVe therefore once more launched into the stream, which for a 
short distance though rapid was smooth, and we glided down it 
with tolerable security, till on roundin a point about half an hour g afterwards we beheld to our dismay t e whole river before us as 
one foaming torrent, boiling with whirlpools, and breaken bursting 
over rocks In all directions. We made a violent effort once more 
to p i n  the land, but in vain ; the stren h of the current carried a us ~ n t o  the midst of the stream, by whic we were hurried along, 
our frail bark no lo~lger obeying the helm, and the oarsmen ren- 
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dered powerlees even to keep her head on. She was carried sideways 
down the rapid, and striking a sunken rock, at  once filled with water 
and was instantly turned com letely upside down. From my own 
position with Lenglier in the L at, we fell under her when she was 
capsized, caught as it were in a trap. My life-preserver cawed me 

inst the inside of the to rise, but it was only to knock my head aga' 
boat; fortunately she d r i h d  a little, which set us free, and I 
struck out for the shore, which I succeeded in reaching and climbed 
up by some boughs overban ing the river-side. Lenglier trnd the 
men managed to et upon t e boat's bottom, where they remained 3 % 
till she was carrie some distance further down and became firmly 
fixed between two rocks, when they also managed to reach the 
shore. The river here was about 80 yards wide. As soon as the 
men were able to think of anything they set to work to collect 
whatever was washed ashore from the wreck, in which we were 
more fortunate than mieht have been expected under the circum- 
htances. Some of the %agm of flour and charqui, and a tin-care 
containing chocolate, relieved me of any anxiety as to the su ply 
of our immediate wants. My knapsack also, and that of ~ e n g e r ,  
containing some useful articles, were saved, and with them a copper 
matchbox, which had fortunately proved water-tight and furnished 
the means of li hting a fire at qnce, which of all things we most 
needed, thoroug \ ly drenched as we were, and shiverin under the . f cutting wind from the Cordillera. Nor must I forget t e bag con- 
taining my uihr and flageolet, the preservation of which proved 
in the seque 7 of more importance than could have been imagined. 
My companions, now completely exhausted, were m n  asleep 
round the 6re; but I could think of nothing but the bitter d k  
pointment of my hope of reaching the Negro when almost in sig g t 
of it. However I could not but be thankful for our preservation, 
and that we had accomplished so much. 

Jan. &-At daybreak we renewed our search along shore for 
such articles as mi ht have drifted there from our unfortunate boat, 
which Mansilla an! two or three of the men contrived to reat& and 
found firmly fixed in the same position as the evening before. 
Mounting upon the keel, however, they broke open her bottom and 
were able to get out several bag3 of provisions, the carpenters' tools, 
tlle case with m papers, some portion of the tta-percha boats no 

a i f lon er serviceab e, and sundry minor articles w ich had been packed 
in t e seats, amonmt which, luckily, were some beads and toys for 
the Indians, whicE did us good service afterwards. Whilst we 
were thus busily engaged we were startled by the appearance of 
two Indians on horseback, whose look of stupid amazement a t  the 
unexpected discover of a party of strangers in such a place I shdl  
~ o t  easily forget. {went forward a t  once to meet them, and they 
dismounted. The only Indian word I could recollect with which 
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to address them was " Peni-brother." They answered, " Peni." 
I led them to our bivouac and ave them some flour and charqui, 
the latter of which they ate wit f evident gusto. I mentioned the 
name of Llanquitrt5, a caciqne who had formerly lived in those 
parts; whereat they expressed considerable surprise, and b e p  
talkin to each other, and soon after expressed by aims their wishee 
that f ahould accompany them to the tent. of Baillacan, their 
cacique. I replied, in the same manner, that I would do so as soon 
as we had finlshed collecting the dkbris of the wreck ; whereupon 
thev sat down to watch our ~roceedinm. everv now and then break- , 
iniout in expressions apFhtly of commiseration for our misfortune. 
I t  was some satisfaction to me that thev seemed diswsed to show 
rather a kindly feeling than otherwise for us in our 'distreis, since 
it was manifest that now we had no alternative but to trust ourselves 
to their guidance to enable us either to recross the And* or to 
find our way through the Pampas to the settlements of Buenoa 
Ayrea 

Dividing amon the men the provisions and such of the articles 
we had saved as 5" thought might propitiate our new acquaintances, 
we bade adieu to the last remains of our hapless " Aduenture" and 
prepared to follow our dusk leaders. They had with them two 
spare horses, on the bare bac e of one of which they persuaded me 
to mount Lenglier r f e r r e d  walking, and gave up the other 
animal to Vera, one o the men who had hurt his foot in escapi 
from the wreck. I had nothing on but m shirt and trousers, wit ti T 
a kind of turban to protect m head from e sun, which I had made i out of the green bag in whic I had kept my guitar. As soon as I 
was mounted the Indians were impatient to be olT, and began to 
manifest considerable disgust a t  the slow pace of the party on foot. 
As we went along the river-side I was enabled to observe that the 
stream had resumed its ordinary regularity : there aeemd to be an 
end of the rocks, which were replaced by small islands covered with 
low shrubs, between which the current appeared to run so smoothly 
as greatly to ag avate my re,orets that we had failed in passing 
further down. all robability it would have been 
ticable some months i' ater in the year, when, as Vi larino found, 
these rivers become swollen by the periodical raina* 

perledly pn* 

On reaching a smdl rivulet, which crossed our path, the Iudians 
dismounted to make a meal of some of the flour I had given them. 
Their cookery was simple enough ; throwing a handful of flour into 

* Villarino entered the a m e  river, the Rio Encarnacion (as he named it), on 
the 25th March, at which period he found it at its lowest, though with about 5 feet 
water M far as he rent up. Upon his return from the Catapuliche (the o p p i t e  
river), early in May, the raters had risen so much after the rains, that every rapid 
he had met with in goin up the River Negro had disappeared in one broad and 
deep stream, which carrid hlm in three weeks a distance which had required six 
months to surmount against the currunt in the dry swon.  
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a piece of raw hide, they poured upon it some water, which t h q  
stirred up with their fingers till it became a paste fit for eating. 
This gave time for the party on foot to come u with us, and F Lenglier, who was an invetcrate smoker himsel , offered them 
some tobacco, but found to his surprise that they had no notion of 
using it. After a short rest a little further on, the elder of my 
guides left us, and galloped on, as far as I could understand, to 
give notice of our corning. Tlie only incident which broke the 
monotony of our silent journey was the rush past us of a herd of 
guanacoeq startled a t  our approach, and scared by the shouts of 
my companion. A t  last we came in sight of some yellow tents 
in the distance, and a man in the garb of a Spaniard galloping 
up addressed me in that language, yying he was sent to conduct 
me to the caci ue who was ex ectlng me ; and adding, for my 1 comfort, that I ad the bad luc E to have fallen into the hands of 
one of the greatest brutes of all the Pampa tribes. On reaching 
the tents I w a s  surrounded by a group of women and children, 
who stared at me in stupid i~6tonialiment. No time was lost in 
ushering me into the presence of old Paillacan, the most villanous- 
looking sav e I ever beheld. H e  was evidently half-intoxicated ; T his long dis levelled hair hung about his ears, and his eyer, were 
red from drinking, and glared l i e  those of a wild beast. He 
received me in the rudest manner, refusing to shake hands with 
me, and assuming altogether such a threatening attit,ude that I 
was taken quite aback. Making the Spaniard sit down to inter- 
pret, he began a long-winded discourse in a hi hly excited and 
angry tone ; the upshot of which was to ask me, f ow I, a Chilian, 
had dared to come into the lands of the Indians without their 
special leave, and whether I was not aware that he might put me 
to dectth for such a piece of audacity. The length of his speech 
fortunately gave me time to recover from my first impressions, 
and to consider my reply, which, knowin the hatred and jealousy 
of these people towards all Spaniards, f began by saying 1 was 
not a Chilitm, but an Englishman travelling from that country on 
A matter of business to Buenos Ayres: that I had come down the 
River Limay hoping to reach the Negro, which I understood 
was the shortest way there; that I had not come as an enemy, but 
as a friend, loaded with presents for himself and any of the caciques 
of the Pampas I might meet with ; that he must have heard from 
his own peo le of the wreck of my boat, in which I had lost -the 
presents wit[ everything else beloosing to me, but that. if L had 
seen them, he would have been satlefied with my generosity. 
Then opening my knapsack I took out some of the strings of beads 
and other trifles which I had taken care to bring with me. I haid 
that, though these were trifles, they would prove to him the t.mth of 
what I had told him, and that I had not come empty-handed. I now 
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trusted, I said, to his help to enable me to continue m 
a t  least to Carmen on the River Negro ; which, if he wau 
me, it was my intention first to go back acrm the 
Valdivia to get what I wanted for myself, and to purchase for him 
and his famil such presents as would delight him to his heart's 
content As f proceeded I watched with some anxiety tbe coun- 
tenance of the old savage, and was not a little relieved to see it 

aduall exhibiting more and illore symptoms of humanity as ff raise8 my voice to dilate upon the importance of the re- 
sents I intended for him. He seized upon the beads and fi I' lets 
which I had produced, and commenced distributing them amongst 
the women and children a b u t  him; who in their joy became 
excessively noisy and uproarious. In this confusion the ha py 
idea occurred to me of grving them a tune on m r flageolek '!he 
effect upon the whole party was instantaneous : o d Paillacan took 
the instrument into his own hands, and waa aa pleased as a child 
when he found he could make a noise with it. I saw that I had 
nothing more to fear; the flapolet had settled the business. A 
young Spaniard, Argomedo by name, who told me he had been 
seized by Paillacan on returning with some Indians to Chili from 
the settlement of Carmen, and was kept to wait upon him and his 
wives, bro ht me some horseflesh for my supper, and afterwards '7 gave me ha f his bed-a dry hide covered with sheepskin. He 
said it was fortunate for me that I had found the caclque alone, 
his people being out on a hunting excursion beyond the River 
Negro ; had they been at home, he said, I should have hat1 them 
all to deal with and to satisfv. 

Jan. 9.-At daybreak f wtrs summoned to a formal con- 
ference by Paillacan, wllom I foucd in a much more sober state 
than the day before. After a long dissertation on the exclu>ive 
righta of the Indians to the territories I had passed through, 11e 
said he had been considering well what I had told him, and had 
come to the determination to forgive my offence in entering his 
lands without leave, upon condition of my proceeding a t ,  once to 
Valdivia to bring him the presents I promised him, and that on 
my return with them he would allow me to accompany eome of 
his people to Carmen, who were going there to sell skins. H e  
insisted, however, on my leaving two of my people with him in the 
mean time as hostages for my coming back ; and ended by making 
me swear by the Sun that I would faithfully perform all I had 
proinised him. The son of Paillaan, Quintunahuel, who had 
returned in a state of beastly intoxication the day before from 
a drunken bout with another tribe, was no sooner apprised of the 
compact hie father had made with me, than he sent for me to beg 
I would not omit to bring some suitable present for him also, tho 
rather as he proposed accompanying me himwlf to Carmen. But 
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of all these beggars the worst was Paillacan's head wife, Paecuala, 
a Tehuelche l~~dian ,  born near Carmen, who spoke Spanish, and 
was incessant in her importunities for the articles we had saved 
from the wreck ; and, when I had no more to give her, in asking 
me to bring her everything she could think of on my return from 
Valdivia I was obliged to satiefj her as well as I could in order 
to be sure of getting an thing to eat, for I was soon made aware 
that she was sole contro f ler of Paillacan's household. 

Jan. 10.-About noon Lenglier made his appearance with the 
rest of our party, whose non-arrival the da before caused me no 
little anxiety. I t  a p ~ r e d  that after I le F, him he had lost our 
track, and, in doubt w lch way to turn, had gone back to the wreck, 
where he was found by Paillacall's peo le, who had been sent in 
quest of them. I t  was fortunate he di 1 so, for it enabled him to 
recover some further articles which had been washed ashore from 
the boat; which proved very acceptable in our condition, not only 
for our ow11 use, but as gifts to the Indians ; especially a bundle of 
blankets, and two more bnw of flour very little spoiled. I would 
have started the same day,8ut the peons were too tired, and I was 
obliged to wait till the next. 

Jan. 11.-In the morning we were again delayed in con uence 
of the guides who were to accompany us not having r e c o v a  from 
the effects of a drinking bout with old Paillacan the night before. 
About noon, however, we got off; two of the peons having volunteered 
to remain till I came back. Mansilla and the two remaining 
peons walked on foot, their clothes in tatters; I and Lenglier 
were on horseback, fortunate to have blankets for our saddles, 
which at night might serve us as bedding. The only provisions 
we started with consisted of what flour we had been able to save 
from the rapacity of our late hostess Pascuala, and a sheep which 
she gave us at parting, upon my prolnise that she should be amply 
repiud for her generositp on my return. And so we left old Pail- 
Iscan's camp at Lali-cura, as ~t was named. The hap iest indi- 
vidual amongst us perhap was Argomedo, the young Jpaniard I 
have already mentioned, whose liberation I succeeded in obtain- 
ing, and who was but too glad to be allowed to join us on his way 
home. 

Our road onwards ran through a long plain intersected by the 
River Caleufh, which we had to cross where the water was breast 
high. Towards evening we arrived at  the camp of the cacique 
Huincahuel, very pleasantly situated in a fertile valley full of rich 
P a t U y  . This cacique gave me a very different reception from 
old Pal lacan's, conducting me at once to his own tent, and treat- 
ing me with all the hospitality in his power. His tribe is much 
more numerous than that of Paillacan, and I was agreeably sur- 
prised to find how many of his people could speak Spnish more 
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or less. Here, too, for the first time, I saw Indian women at work 
sewing, with a cobbler's awl for a needle and the sinews of ostriches 
and horses for threads, and yet with these materials their work 
was neat and pretty. The cacique himself was under some excite- 
ment in cons uence of the arrival of a messenger from the 
authorities of "B uenos Ayres with an invitation to the tribes to 
send de uties to Carmen on the River Negro to treat for the 
terms o /' a general peace. From this man, who had come from 
Carmen, I obtained some useful information as to the intervening 
country. W e  were here not far from the River Chimchuin, which 
Villarino calls the Huechum or Catapuliche, the x~orthern affluent 
of the River Negro, which he ascended for some distance. I 
found, upon inquiry, that some of the people of this tribe had a 
traditionary remembrance of his visit to those parts, as they said, 
in boats, with big guns, and very hard bread (biscuits) to eat. 
Jan. 12.-As the Peons travelled more slowly on foot, I sent them 

on at daybreak, remaining myself a few hours longer with Huin- 
cahuel, who had begged me to write a letter for him to the Judge 
of Quinchilla in Chili, regardin one of his men who had got into 
dif6culty for stealing a horse. f parted with this cacique with the 
most favourable impressions as to his real wish to be on the best 
terms with his Cbristian neighburs. 

Our way now was towards the Cordillera, and we began to find, 
in consequence, a sensible difference in the temperature. Our only 
halt this day was on the Hiver Quem-quem-tru, where we rested 
for an hour, and then went on till nightfall, when we reached a 
lantation of maize, beans, and potatoes, the prope of a rich r fndian, Antinao by name, whose tents our gurdes to d us were 

some little wa further on. There we laid down for the nib+ 
under eome wi i d apple-trees. Our peons had m i d  us on the 
road, and, as we found afterwards, had gone on to Antinao's camp, 
where he treated them so well that they got as drunk as the 
Indians, and so drunk as to promise him that if I would leave 
them with him till my return from Valdivia, they would build him 
a wooden house like those in Chili,-the great object of liis 
ambition. Finding them in t.he same humour next day, when 
we came up with them, I made no objection ; snd so our party was 
again diminished by two more of our men, Lenglier and one of 
the peons only being left with me, besides the young Spaniard, 
Argomedo. 
Jan. 13.-We had not gone far beyond Antinao's tents, when we 

found ourselves suddenly surrounded by a party of about fifty 
Indians, armed with lances and swords, who insisted upon our 
going with them to an encam ment in the vicinity, where their 
caciques they mid were already \ olding a conference respecting us, 
having had notice of our approach, as I heard afterwards, from a 
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mischievous rascal with whom I tad  had some dispute, and who in 
revenge had stirred up these Indians to annoy us. The display of 
force was the most formidable we had witnessed amongst these 
people, and might have alarmed us for our ~afety if we had not 
now had some experience of their manaeuvringa The caciques 
received us with their usual pompous gravity, and, sending for an 
interpreter, began a long and tiresome harangue, and questions as 
to the motives of our journey, and the presents I had brought. In 
fact it was a repetition of the old story, and an attempt to intimi- 
date and to 8et from us whatever they could. \Ve escaped at last 
with the sacrifice of nearly everything we had left. They carried 
off our blankets, which we had left under Ar omedo's care during Y, the conference, and stole Lenglier's hat, whic I only wondered he 
had kept so long, for it had been an object of envy with every 
Indian who had seen it, and with difficulty had been saved from 
the clutchcs of old Paillacan. We consoled ourselves, however, 
with knowing that we were now fast approaching the Chilian 
boundary, where our losses could be easily replaced. This was 
our last adventure worth mentioning with the Indians. 

Soon after, we found ourselves fairly in the Cordillera, and 
passing the C e m  Trumhal, wended our wa along the northern H shores of the Lake Lncar (the waten of s ich run towards the 
Pacific), and where we established our bivouac for the night. 
(This lake is 1749 feet above the sea, and 15 or 16 miles in 
len h, by 8 or 4 wide) 

this part of the Cordillera of the Andes the " Linea divisoria,. 
or parting of the waters, leaving its general direction north and 
south, makes a great bend or inflection to the eastward, of nearly 
50 miles, with a remarkable depression, encircling the great lake 
of Lacar, which, although thus in appearance situated on the east- 
ern side of the range, in reality discharges its waters into the 
Pacific. Nevertheless, its eastern extremity is not more than 12 
or 15 miles from the sources of some of the tributaries of the 
Atlantic. The Lake of Lacar is united with the Lake of Peri- 
huico, which latter is drained by the Kiver CallituC, which falls 
into the Shosliuenco from the north. Both these run together into 
the Lake of RinihuB, the drain of which is the Kiver of Valdivia. 
I t  is stated u p n  undoubted authority that three lndiang who had 
c r o d  the Andcs froin Valdivia, finding upon their return the 
Passes blocked up by snow, managed to reach on horseback the 
Lake of Perihuico, where, buildin a canoe, they passed down the. a River Callitu6 into the Lake of inihuh, to the astonishment of 

ople of Valdivia, who at first would hardly believe in the 
possi r? ility of opening such a co~nmunication. 

The next day, the 14th, we pewd  through a tract of forest, a t  
the end of wl~ich stand the ruins of an old Spanish fort. IVe 



Cox's hkpeditia across t / ~  Southern Andes of Chili. 225. 

reached a river, over which we were ferried in a canoe, the horses 
swimming a c v  it, and, coastin6 the small Lake of Queni (1854 
feet above the sea) about eight in the evening, reached the begin- 
ning of the Pasa of Rsnco, or Lifen, over the Andes, where we 
halted for the night, but could get little sleep for the cold. 

On the 15th we effected the passage with some difficulty. The 
h' heat p i n t  is 2760 feet above the sea, as I ascertained on my 
s u L u e n t  return over i t  This was the pass by which Villarino 
had hoped to reach Valdivia ; it is only passable four months in 
the year. The descent on the Chilian side was very steep, and 
slippery from the snow, and obstructed by fallen trees, which made 
it the more difficult. I afterwards dismounted and walked on till 
we halted for the night at the house of a Christian Indian, where 
we were kindly taken in, and got a supper of boiled beans, which 
to us seemed a delicious re t. On the 19th I entered Valdivia, 
just forty days after we ha r started from Puerto Montt. 

In the month following it appears that Don Guillermo Cox again 
started, in fulfilment of his romise, loaded with presents for the 
Indians, and especially for o P d Paillacan, on whom he principally 
relied to enable him to prosecute his journey to Carmen. But after 
pming about six weeks in explorin~ that part of the Andes which is 
eituated opposite to Valdivia, and In visiting the tribea located on 
their eastern slopes, by whom he was in general kindly received, 
he was sudden1 obliged to retrace his steps, in consequence of an 
unexpected out r, reak against him on the art of some of the most 

F,e influential of the caciques of the Pampa yond, who had come to 
the determination to-use force if newssa to prevent his x weding through their lands. The work he as since ublish$T 
Chili,* and of which he has sent a copy to the C!eographical 
Society, contains full details of very great interest, not only regard- 
in the ph sical geography of that part of the Andes, but trs to the 
ha%its anicustoms of the Indiana, which he had ample means of 
studying during his stay amongst them. So far from Ieieiug dis- 
couraged, Seiior Cox, in a letter to Sir Woodbine Parish, expresses 
hi determination to renew his attempt to pass down the River 
Negro, and so carry out his fint intention ; and should he succeed 
in th i i  he says he shall not rest till he has explored the whole 
length, as well as breadth, of Patagonia, to the Straits of 
Magellan. 

In the mean time Sefior Cox is strenuous in urging upon the 

' Rage en lae Region- Sepkntrionales de la Patagonia 1862-1863,' por Guil- 
lermo Cox. Con un Mapa. Santiago dr? Chile: Imprenta National, Nov. 1863. 
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Chilian Government the importance of verifying and reopening 
the old Pass of Bariloche, by which the Jesuits in three days were 
able to reach the Lake of Nahuel-Huapi from the cast, and of 
extending the German settlements of Port Montt to the borders of 
that lake, which by good management he believes may be made 
the meana of establishing friendly relations with the Indians, which 
would soon be found mutually bene6chl. In  connexion with such 
a settlement at Nahuel-Huapi, he points out the facilities it would 
offer for the re-establishment of a mission, for the expms object of 
reducing the Indians to Christianity, to which he believes they will 
now be found by no means so disinclined as may be imagined. 
The Christian women amongst them who have been made captim 
in their wars with the Buenoa Ayreans, are alwags held in par- 
ticular estimation, and seem to have taught their mastere to regard 
baptism as an honourable distinction.. 

XV. - Details of a Journey through part of the Salado Valky, 
and across rn of the Argentine Procinces. By THOH-UI 
J. H U ~ N S O N ,  r.ao.s., &., H.B.M.'s Consul for R d a  
(Communicated through the Foreign Office.) 

THE Rio de la Plata to the south, and the Amazons towards 
the north, constitute the aortas of navigation in the South 
American Continent Of these the former seems .to me the more 
important in a practical point of view, chiefly because flowing, 
for the greater part of its courae, outside the southern tropic, 
through the most salubrious country, and the richest virgin soil, 
its advantaps deserve to be known to the European immigrant 
and capitallst 

The Plata, with its tributaries, has been well and ably described 
since its dimvery by Don Juan de Solia, in A.D. 1515. With 
the excellent map of Sir Woodbine Parish, the surveys of Com- 
mander Sullivan, EN., published by the Admiralt and the t extensive chart of Captsln Page, u.s.N., attached to is book, it 
q h t  seem that nothing remalned to be described. But having 
vis~ted certain parts, not touched at by either of these gentlemen, 

. pa r t i~u ldy  in the Up r Sa ldo  distnct, I hope tb be able to add 
a mite or two of in P ormation in reference to some as yet but 
partially known localities of the Argentine Republic. 
. Twenty-four miles above Buenos Ayres, which is 200 miles 
& i t  from the embouchure of 150 miles wide between Points 
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Saint Mary and Saint Catherine, the Plata is first formed by the 
confluence of the rivera " Paran4 " and " Uruguay," the former 
in the lowest part of its coilrse dividing the province of Entre 
Rios from that of Buenoa Ayres, and the latter separating, in the 
like part of its stream, the province of Entre Rios from the 
Uruguay or Banda Oriental Republic. 

Here we enter into the River Paranl, and here, too, we find 
the base of that delta described b Captain Page as stretching 
across in a line from the mouth o J the little River Tigre, in the 
province of Buenos Ayres, to that of the Paranti branch, called 
the Brazo de la Mini, which falls into the Uruguay at a distance 
of 40 milea* 

The apex of this delta terminates, according to the same 
authority, at  Diamante, in Entre Rios, a distance in right line 
from its base of 178 miles, and by the navigable course of the 
river of 245 miles. Several of the channels comprised in this 
delta are passable for vessels, as the Paranl Guazu, Las Palmas, 
the Arroyo Capitan, and the Baradero. These flow directly into 
the River Plate, whilst the Brazo Largo, Brazo Brano, Parhon, 
ParanB cito, and B m  de la Mini, run in a more easterly 
direction, and fall into the Uruguay, before it reaches the p i n t  
whence the confluence of both rivers forms the La Plata. 

Awnding the P a r a 4  we paas the towns of Zarate, San Pedro, 
San Nicola~, Villa Constituc~on, and h r i o ,  all on the south- 
western or Buenos Ayrean side of the river. This, from Rosario, 
for about 15 leagues u war&, presents no feature of importance, 
eave about midway of t R at distance the convent of San Carlos at  
San Lorenzo on its right bank. Islands havin no veptation, 

abound everywhere. 
% save the dense scrubby buah and grass with which t ey are covered, 

Approaching Diamante, we come in view of the undulating land 
of Entre Rios ~rovince, very pleasin from its contrast to the flat 
land pamd by all the way u fmm konte Video, but harin the 
desolate appearance presentel e v e r h e r e  by uncultivated so$. 

Between Diamante and Santa 6, but on the o posite aide to 

lat. 31' 38' 34' 8. ; long. 60' 39' 40" V. 
J the former, we pass the mouth of the Northern t ado River, in 

Of this river little or nothing was known previous to the 
exploration of Captain Page, who,% surveys extended througtl 
the La Plata and Paragua territories from 1853 to 1856. IIe 
went up as far as Monte iguara-a distance by river course of 
340 rmles--in the little steamer Yerba, and touched at other 
.- - - . .- - .  

Vide 'La Plats,' hi, by Thomar Pape, o.8.w.. p. 65. 
t Styled so in opposition to the Southern 9%lad0, which flown through Bnenoa 

A y res province. 
0 2 
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pointa of the river higher up, during an overland voyage 
the provinces of Santiago and Salta 

General Don Antonio Taboada crossed the Cham by the 
banks of this river in 1856, making observations of sites whereon 
to erect fortresses for the purpose of keeping off the Indiana I n  
the subsequent year its exploration was commenced (for the 

ractical urpose of ascertaining its navigability) by Don Estevan 
L m s  y $ubert ; and Seiior Rams's~examinations havin had, in 

K li k the ear 1858, the advanta es of the engineering skill of A r. John 
Cog Ian, c.E., of Buenoe y m ,  that gentleman ascertained that 
i t  wuld be made navigable with some expense, as far as Sepulturaa 
in Santiago Province. Captain Page, although not hav iy  examined 
it, as he says, "with the critical eye of an en 2 ,  had Pro- nounced the possibility of its navigability to a stance of nearly 
1000 miles above Santa F6, or, in fact, more than 1500 miles 
from the mouth of La Plata 

About' 30 leagues to the northward of Santa F6, there flows 
into the Parand, from the north-eaetern Chaw, the Arroyo San 
Xavier. Between this last-named and Santa F6 exists an immenee 
lake, the Laguna Guadaloupe. This laguna extends parallel to 
the course of the Parani for more than 20 leagues. Its greatest 
width is not more than 5 leagues. The neighbourhood of San 
Xavier is where stood the original city of Santa F6, changed to 
its present site, according to Sir Woodbine Parish, in the year 
1651. 

Between the Solados mouth, near Santa F6, and the colony of 
Esperanza (a distance by river course of 48 miles), we have the 
Pam de St. Thomas, the Paso de San Jos6, the Paso de Coronda 
(which is crowed by a wooden bridge that ves access to the 
diligencia and carriage road to Rosario), the $ aso de la Piedra, 
and the Paso de Miura This last-named is where the road leads 
from Santa F6 to Esperanza; the colonists and other pessengem 
cro-sing here, with their carts or horses, by two floati barges, 
atyled L6 chatas!' Opposite to Esperanza is the Paso d s i n a l ,  in 
the Mado, where they are contemplating to construct the harbour 
for the colony. 

Our journey in the Chaco was from Esperanza a m  the Cululu 
rivnlet, by the Tapera of Doiia Mar uita where some e m  
stood the military canton LL 0 ~uli?' eskblished by &uonP 
Gratz, a distance of 14 leagues from Santa F6), over the Campo 
de la Grana to the Cafiada de la Soledad. In this last-named 
place there are the ruins of an old fort, erected here in the time 
of the Spaniards, on the right bank of the Salado. Thence acrass 
the A ~ ~ o y o  San Antonio, to Biscachera, Las Conchas, and Monte 
Aguara, a distance in a right line by land of only 32 leagues, 
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althou h by the winding of the river it is 120 1eagm from k Santa 6. From thence our expedition returned to Esperanza, in 
consequence of having found no water for drinking or cooking 
Purposes' 

captain Page ascertained Monte Aguara to be in lat. 30° 10' 
50" s. ; long. 60' 38' 47" w. 

Through the whole of this extent the Salado receives as tribu- 
taries the Cululu, which joins it a few miles above the colony, 
and the Rio de las Vivoras, flowin into it from the opposite 
or iiorth-eastern Cham, opposite S o n e  Aguara The rivers 
La Cruz and Saladillo, mentioned in Page's and Coghlan's charts, 
were dry beds at the time of my passing ; the Arroyo de la Soledad 
never has water except during a few months of heavy rain ; and 
the Arroyo San Antonio, where we crossed it, ran in an opposite 
direction, and therefore, unless comin from the Salado, which 
seems improbable, has no connection wi t% that river. 

The sbllneas of these Chaco plains, unintem ted save b the 
generally prevailing wind-the LLViento del Rorte''-witi its 
sirocco heat, rattling through the tre- bushes, and long grass, 
the singing of birds, and twittering of insects, was very impressive. 
The noise made in many places by these last-named does not so 
much resemble "the summer hum of insects," as it does the " mad 
elephants of Coketown," described by Dickens in his 'Hard 
T~mes.' 

The Chaco bears little resemblance to the extensive level of the 
Pampas. The former has undulating ground ; here and there 
extensive lagunas in the wet season, which in the dry are white 
beds of salt or saltpetre; now and then single trees, or large 
groves called "Montes," alternating with grassy camp. Yet in 
no part of it is there an extensive view, save from one piece of 

round in the district of "La  Soledad," whence we have 
a v~sta or several leagues beyond the op ite side of the Salado. ria?g f 

The principal trees in these woods are E b r o m a ,  the Nanduboy, 
the Algaroba Chasar, and Quebracho, with a few species of 
Mimosa. But none of them have larae stems, and all being 
furnished with crooked branch=, are useyegs for practical purposes, 
aave in serving as firewood, or making " corrals" for sheep and 
cattle. 

Returning to the colony of Eyeranza, our next course was by the 
military canton of Sauce, garrisoned by a regiment of m l l e d  
" civilisedn Indians of the Abissones tribe ; thence to Zarate, 
another canton ; from that to Romero, and on to Quebracho. This 
last is a deserted military post, and forms the dividing line a t  this 

oint between the provinces of Santa FB and Cordova. It is 43 
fwes from Santa FB city. 
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Before arriving at  the little town of Conce ion, form;erly called gc $an Justo, which is 12 l e a p s  beyond Que racho, and is capital 
of the Partido of Tio, in the province of Cordova, we c d  
over the bed of the Rio Sepndo, which now (the 6th of ,January) 
haa not a drop of water in it. From this, through Manantial and 
Tajaruses, we reach the dry bed of the Rio Pnmero. Not more 
than 500 yards beyond this we pass another river bed, which I am 
told was the old course of the Primero, from which the river 
diverged itself into a new channel-the first crossed--a few yeara 
previously. The beds of these rivers have a bank on either side 
to the height of 8 to 10 feet, so that when water .kwa bere it 
must do 80 in considerable volume. 

We are now on the road which in old Spanish timee constituted 
the frontier of Cordova rovince towards the Chaco. That  the 
boundaries of this, as we f 1 as of the Santiago del Estero province, 
have been extended sinoe that time, is evident from the existence 
of a newer road, the Sunchalee, which passes from Santa F6 
upwards near Lake Porongas, m well as that the national o-overn- 
pent at  Parani, in 1860, is reportad to me to have pu%bhed 
a map, extending the lines of these provinces across the Cbaco w 
both sides of the Saldo, as far as the river Paran& 

Our first view of the Sierras of Cordova, lyia away to tbe 5 westward, was from the estancirr of Anita Pow, 30 eagues beyond 
Conception. When pointed out to me by our "vaqueana" (guide), 
they appeared like a panorama of cloud-land ; but gazing for a 
few minutes, I saw the mountain tope developed from undw a 
canopy of silver sky. 

Advancing on through a district having as much uniformity in 
its arborescent character as the Pampas have in their flatness, we 
arrive at  &n Roque, the dividing line of Cordova with the 

rovince of Santiago del Estero. The vegetation here varies little 
Prom that of the Chaco, aava that there are more specks of 
Algaroba, man new varieties of shrubs, and occasionally some B of the Tuna an Cardon cactus. 

From Anita Porn-whereat I have recorded the last distance- 
to San Rogue, the following table comprises the places passed, and 
the spaces intervening. I t  may be advisable to premise here that 
the league measurement in thls country is a very indefinite one. 
There are three classea of leagues in the Argentine Republic : 
1. The common 1 ue of 5000 varas (yards); 2. Tbe legal league 
of 6000 varas  ; &?he old Castilian, 6,666 varaa The league d 
'hcuman is only 4500 varas. The league in the following table 
I believe to be the common one.* 

' The tables of distances 'ven b the author do not always accord with hi. 
map, besides bring vague in 8 e  stnn%rd of meaqemonti--ED. 
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From Anita Paw, to San Ropus. 
mnn To . . . . . .  Anita Pow . . . . . . . .  Macha Mnertu . . . .  . . . . . .  Macha Muerta Fuertecita 

Fuertecita . . . .  . . Capills de la ~ncmz&la"  . . . .  Capilla de la ~ncruzijr;ha .. Ponciana Pucheta 
Ponciana Pucheta . . . .  Manuel Qamia . . . . . .  
Manuel Oarcia . . . . . .  Tsjamares .. . . . .  
Tajamoree . . . . . . . .  ~ u e s t o  de Cas& . . . .  .... Puesto de Castra.. .... Puesto de Luna 
Pueato de Luna . . . . . .  Pueata de la Viuda . . . .  
Puesto de la Viuda .... Las Palmitan . . . . . .  
LaaPalmitae . . . . . .  LaCanade . . . . . .  
LaCanada r . . . . . .  ElCfnanaco .... 
El Guanaco . . . . . .  Puesto del ~ e d ; ;  .... 
Pueeto del Medio . . . .  Candelaria . . . . . .  
Candelaria . . . . . . . .  San Roqne . . . . . .  

I t  ma not be out of place to give a y p t i c a l  notice of what , 

aP to me the ints most worthy o observation in the dik 
tricts just enumerate!? 

On passing the Ca illa de la Encruzijada, we find four roads 
crossing; one to and b the city of Curdova, another communi- 
cating with the Sunchalea road already mentioned ; the third, with 
Chaar,  alias Villa San Francim, in the province of Cordova; 
and the fourth (that bp which we were bound) through Caravacal 
to the cities of Sanbago and Tucuman. As we advance, the 
route is as wide is any of the Queen's highways in En land, and 
the ground on either side of it is literally carpeted ri$ the ripe 
pods of Algaroba fruit, upon which men, women, children, cows, 
shee iga, goats, and doga feed in this part of the county. 

&l%t stayin at  " El Guanaco " eatancia, I naa informed by 
its owner, Don hledia  Oliva, that beaides the Laguna Porongos, 
into which the Rio Dulce is believed to empty itself, there is a 
series of lakes parallel with it for many leagues. One of these is 
about 16 leagues from El Guanaco, in the direction of Tigre Poet of 
the Cordova and Santiago Uiligencia road. It has the name of 
"Las Snlinae del Aloma Blanco." Another of them is in the 
Chaw direction, near a lace having the Indian name of Quibua ; 
a third is a t  Amopo, in t \ e same direction ; a fourth at Rumipuku; 
a fifth about 20 leagues from San Roque, and near Fort Taboada, 
called "La LBgllIla de loe Tomea" Not far from Porongos, and 
Mr. Olivr believes a t  times of h e v  rain communicating with it, 
is an equal1 lar e lake, the " Manquits" So that here, I may 
say, we are I ter f ly in the "Lake district." 
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Of the " Laguna de loa Torres," I was subsequent1 informed I by General Don Antonino Taboada, that this lake ha for many 
years been sup osed to be tenanted by an old witch, who had P hair two yards - ow,  aa well as the reputed .power of the heathen 
Syrem. Consequently; no one was ever known to have 
that neighbourhd, from dread of the wit& till the g:2 
paasedlit with hi soldiers when crossing.the Cham, in 1857. 

Away from San h u e ,  we come into the .province of Santiago, 
amidst- millions of mquitoes, and here we fiud. the principal 
vegetation to be the Cactus family, chiefly .of Tuna and Cardon. 
Santiago poaxves a peculiarity, in th+ fact that although it is 
nearly in the .centre between Tucuman, Paraguay, Corrientes, 
Santa P6, and .Cordova, the neral language epoken here ia tbe 

. Quichua. I t  is.likewise remar &" able that at a distance of two miles 
outaide' .the. province at any point, the Qhichha is not spoken 

Progressing 'to Carmen, we find a Rio Vi'eljo, 'or old bed of the 
Dulce, .which changed its course in A.D. 1820. Indeed, over every 
part of this province, through which I subsequently travelled, the 
empty beds of what are represented to me as having been formerly 
.either the course of "Salado," or Dulce," exist in extraordinary 
numbers. The majority of these have a depth of from 20 to !i?3 
feet below the adjoining suprficea. 

At the foot of a small sierra in Sumampa is a chapel, which 
contains within its walls a statue of the B eased Virgin (as the 
Mother of Consolation), and this statue is erected on a large 
dab of rock, in the centre of the chapel, left there for that purpcxe 
when the building was erected. 

Proceeding onwards from Grumillaco, the road becomes prettier, 
chiefly because we have hills and dales, rocks and trees, with 
now and then the brown roof of a rancho peeping from the branches 
and foliage. 

Our first view of running water since crossin the Cululu in the 
CXaco, was at  the Rio Dulce, when pasainm it at%aladillo, 5 leagues 
beyond Caravacal. At  this time (188 January) it was only 
about a foot and a half deep, and 10 to 12 yards wide, although a 
runnin stream. Between this and Salavina, we p a d  over two 
beds of the old stream of the Dulce, now dry; and tbence to 
Gramilla, we skirted two more-one at  Santa Lucia, anothet at 
Maylin. In each of these places the depth of the dry channel 
was like that seen before, namely from 20 to 30 feet 

A t  Salavina, we were 24 lea ee from Fuerte del Bracho, north- 
West, and 43 from the city of Entiago, north-east. 

Tn our last journey from San Roque the distances are :- 
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From San Roqua to Fuerte del Bracho. 
h To Ld.gocr 

San Roque . . . . . . . .  El Carmen . . . . . .  .: .. 24 
I El Carmen . . . . . . . .  Munchin . . . . . . . . . . . .  4 

Munchin . . . . . . . .  Sumamp.. . . . . . . . . . .  24 . . . . . . . .  . . . . . . . . . .  Sumamp Sants Rosa 08 
Santa Roea . . . . . . . .  Grumillaco . . . .  04 
Grumillaco .. .. Pueato del  on; ~ g j o  (Lower) .. 21 
Pueato del ~onte"A bRj'o .. Poesto del Monte Arriba (Upper) . . 04 
Pueato del Monte Ambe .. Caravacal . . . . . . . . . . . .  2 
Carsvrcal . . . . . . . .  Polvidero . . . . . . . . . . . .  2 . . . . . . . .  . . . . . . . . . . . .  Polvidero Saladillo 3. 
SaMillo . . . . . . . .  Cerillo . . . . . . . . . . . .  2 . . . . . . . . . .  . . . . . . . .  Cerillo Tam~pampa t 2 . . . . . .  . . . . . . . . . . . .  Tamcapempa Salavina 4 . . . . . . . .  . . . . . . . . . .  Salavina h t a  Lucia 1 

I Gnnts Lncis . ; . . . .  Maylin . . . . . . . . . . . .  6 
Maylin . . . . . . . .  Gramilla .. . . . . . . . .  6 
Gnunilla . . . . . . . . .  ~ u e r t e  dsl ~racbo . . . . . . . . .  6 - ... . . . . .  k g u a  481 

The position of ~ u e r t e  dei Bracho is, according to Captain Page, 
in let. 28" 21' 15" a;, and long. 63' 12' w. This place stands about 
6 leagues from Nalticha, south-east, and -nearly the same d i i n c e  
from the Boca de Matam I t  might be said to be : on the right 
bank of the Salado, but that here that river has no bank ; for 
between the Boca and Navicha, the waters of the Salado 
out into an,enormous lake. And it b in this neighbourhoc%~: 

I are needed the chief operations of canalization-now progressing 
-to make thc navigation an accom lished fact. f I visited Mataral town, about 5 eagues above the Boca, on the 

, and in front of i t  the river was runnin 
I 3 knots per hour-had a breadth of a ct ut 

40 feet, and a depth of 5 arda In this year the first flowingr; 
water d Matara on t i e 9th of January; on the 10th ~t 
issued C t h e  Boca 5 leagues lower down, and yet in consequence 
of being wasted over the immense flat surface here, the flowing 

I water &d not arrive at the channel, which passes Gramilla 7 leagues 
further, till the 19th of same month. 

The water coming at  this time of the year, before the rainy 
season commences in the lower provinces, is known to be from the 
meltin of snow on the Cordilleras, whence I pu showing, a P little urther on, that the upper waters of the =do proceed. 

River Dulca croged here. 
t Tamcapam a is the Quichna word fir "Wild goat of the h m p "  
3 So called a&r its founder ' Matahan,' a ucique of the Jwi  tnbe of Indime 

froln Per& 
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From this month of January, when it begins to rise, the river 
continues increasing till April, then decreasing gradually in 
quantity to September, whence until the ensuing January, even 
in the u per parts, i t  is almost dry. 

The  &dado here ha8 many ancient beds nor  dry, as the Rio 
Dulce ha8 lower down. 

A ride to the milit canton of Sonchoposa from the Bracho 

t "g brin s us to what is, w en the water is here, the opposite side 
of t e river. W e  passed near where it was trickling down, and 
ahsorbed into the dry end porous soil over such an extent as to 
make it wonderful that a drop could ever reach Navicha. 

The ensuin table of distances is, from Fuerte del Bracho to 
the capital af I antiago :- 

From Fwte  del Bra& to Santiago. 
h 

Fuerte del Bracho 
hlnvlin . . . .  
C O ~ ~ O I ~ ~  ..... 
Talaposs . . . .  
Gam . . . . . .  
Llm . . . . . .  . . . . . .  Benel . . . .  Morsillo . . . . . .  Cbilca 
Coropamp . . . .  

.... Maylin .. . . . .  Cosholnioq ..... Talapcaa .. .. . . . .  Ciarza . . . .  Llm . . . .  . . . .  Benel.. .. 
Yomillo . . . .  .. . . . .  Chilca .. . . . .  C o m p p s  . . . .  santiagoclty 

Before the time of the Taboada Brothers here there were only 
three roads between the riven Dulce and Salado, now there are 
more than thirty. One road was made in 1852, by a few thousand 
rebels, whom the General set at the work. I t  exteuded on each 
side of the Salado, from Fuerte del Bracho to San Miguel---a dis- 
tance of 120 leagues, or 360 miles, i.8. b river's bank. i Through several leagues of territory a ong the right bank of the 
Strlado, from Navicha u wards, we have the Salado frontier forts, 
organised by General 8 on Antonino Taboada, and laid down on 
the accompan in sketch. They have been very useful in resisting Z'E invasions of t e haco Indians coming to rob estanciaa In con- 
nexion with them exists a most perfect military discipline, which I 
have described elsewhere, and more than a @ng notice of which 
ia not pertinent to a geographical pa r. 
' A11 the land on the right bank o P" the Salado, f b m  Fuerte del 
Bracho upwards to San Miguel, which stands on the opposite side, 
is in the province of Santiago. A t  least this is the boundary line 
pith the rovince of Salta, claimed b the Santiaginians. Tbe 
Saltenas, E owever, will not allow it hig i er up than a place called 



uLachiguana," 15 mil- below San Miguel. At Lachiguana , or 
San Miguel-whichever it may be-the Salado loses its name, and 
hence upwards to Salts city it is entitled the " Pasaje," ar " Jura- 
mento." This latter name it derives from the fact that General 
Be1 ano being on one of its h n k s  with his troop mon after the 
deccration of independence, in 1810, made the soldiers swear 
fidelity to the new colours ado ted b the Ar ntine revolutionists. 
Hence. the title " Juramento, whlc I nee scarcely explain, in 
the Spanish l a n y g e ,  s i r  

r 
ifies " oath." 

I I am indebte to Dr. on Joe6 Antonino Zabalia, of Salta, for 
much information about the River Pasaje in its upper course. 

i 
Its first known sources are the Rio de !a Sillefa and the Ilio de 
Arias, whose confluence forms that part of the Pwje which flows 
near the city of Salts; then turning directly south for some 
leagues, it is joined by the Rio de Gauchi s, the Rio de Escoije, 

1 and the Rio Punto de Diamante. A11 o f t  K" eae have their origins 
in the ellstern serrania of the Andes. Indeed the last-named 
(Diamante) is known to spring from the Cuesta de Acai-in the 
north-west portion of Salta province-a mountain covered with 
perpetual snow. 

Erom the valley of Lerma, where all these streams meet, the 
river runs in an eabterly direction, till its course is turned south 
by a chain of slnell hills-the Serrania de Limbreras. This 
southern couree it continues to Miraflores, before arriving at which 
it is joined by the Rio Blawo and the Rio de lae Piedras. From 
Miraflores it again turua eastward to C3aiiar-Muyu, and in this 
last-mentioned course it receives two other tributaries, the Rio de 
Guanacos and the Rio de Caatellanos. As it flows on hence from 
Chaiiar-Mu to San Miguel in a south-eastern direction, it receives 
the Rio de i" a Concha, Rio de Matan, Rio de Yatasta, and Hio de 

I Rosario. From San Mi el, where it takes the name of Salado, to 
itu embouchure into the T aran4, at Santa Fd-a distance of above 
800 miles-the course of the river is generally south to muth- 
east 

The Salado, or Pamje, not being yet made navigable, communi- 
cation from and to ditferent parts of the upper coun 5 t h y g  
which these rivers run must needs be effected by roa 
Mira0ores to the city of Salta, is a road of 43 leagues length. A 
road likewise communicates between Salta city and Oran, which 
paeses amongst sugar-plantations-through the town of C o b  
and along the valley, through which flows the Rio de Lavayer, that 
falls into the Bermep, near Oran. From Oran there is a mad 
likewise 60 Cham-Muyu, through the districts of Rio del V d e  
and Maie Gordo. 

Starting from Fuerte dd  Bracho through the Upper %lado 
Valley, my course was as follows:- 
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From Fuerte del Brmh to Tu~lman. 
horn 9 0  Lasaa 

Fuerte del Bracho . . . .  Gramilla . . . . . . . . . . . .  5 . . . . . . . . . . . .  Gramilla . . . . . . . .  Yatam 12 . . . . . . . . . . . .  Matrrra . . . . . . . .  Amba 3 . . . . . . . . . . . .  ~ m b a . .  . . . . . . . .  Guay 2 . . . . . . . . . . . .  o q p  . . . . . . . .  ~epx ' to  1 
Xepecho . . . . . . . .  Reduction . . . . . . . . . .  1 
Rduccion . . . . . . . .  Corral Grande . . . . . . . . . .  1 
Corral Grande . . . . . .  San Josh . . . . . . . . . . . .  5 
San Jos6 . . . . . . . .  Simbolo . . . . . . . . . . . .  4 
Simbolo . . . . . . . .  San Isidro . . . . . . . . . .  2 
San Isidro . . . . . . . .  Humiliato . . . . . . . . . . . .  3 
Humiliato . . . . . . . .  Palmaris . . . . . . . . . . . .  3 
Palmaris . . . . . . . .  Umiampa . . . . . . . . . . . .  3 
Umiamp . . . . . . . .  Cordonam.. . . . . . . . . . .  1 
Cordonam . . . . . . . .  Herreim . . . . . . . . . . . .  3 
Herreim . . . . . . . .  La Brandon . . . . . . . . . .  4 
La Brandon . . . . . .  Loe Sanchoa . . . . . . . . . .  3 
La Sanchoe . . . . . .  h Tres Cruces . . . . . . . .  5 . . . . . . . . . .  Lrre Tres Cruces . . . . . .  La Trea I'm 7 
La T m  I'm . . . . . .  Favorina . . . . . . . . . . . .  7 
Favorina . . . . . . . .  l'ucuman City . . . . . . . . . .  6 - 

Leagues.. . . . . . . . .  81 
Besides the part of this road from San Isidro, to which General 

Don Antonino Taboada accompanied me from Fuerte del Bracho, 
the General had written down for me a road after passing Cmiampa, 
through the localities of Palos Quemados, Lloa, Guappo, Tenene, 
Tala sa, and Ramado. But the lmt-named route being nearer to 
the I? iver Salado, now beginning to overflow its banks, I was 
obliged to submit myself to the guidance of my "vaqueana," and 
take the former. 

The greater number of laces mentioned in the fo wing list are P what are entitled " pueb itos," or small villages, "% w ere the in- 
habitant. live together for mutual protection against the Chaco 
Indians, a pe tual dread of whose invasions seems to be one of 
tbe establish~institutions of the upper pmvin- Little or no 
cultivation, except a few atches of melons, sandias, or sapaios, ia 1 seen an where, but every o w  hae a mal l  flock of sheep or goats, 
guardeK by trained dogs. From the milt of these flat cheesea are 
made. At Palmaris, ae its name would indicate, we saw several 
stunted-looking palm-trees, having nothing about them of the vivid 
and graceful arboresence of the tropical palm. From an eminewe 
at  La Brandon, I got the first gl~mpee of the mountain topa of 
Tucuman. A t  the village of Las Tres Cruces, on this road, is the 
dividing line between the provinces of Santiago and Tucuman. 

M y  entrance into Tucuman (on 8th February) was at tbe 
begwing of the heavy rainy season here. In the northern pro- 
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vinces of Tucuman, Salta, and Jujuy, they have a Spanish adage 
with reference to the rainfall : - 

In Knero poco, 
In Fevrero loco.'' 

That is to say, " In  January it rains little, but in February it 
1murs down madly." 

The name Tucuman is derived from the founder, one of the 
early Indian chiefs, " Tuku-human." This word is compounded 
of " Tuku," the Quichua name for a sort of firefly that has a very 
brilliant pair of e es, and "Uman," in the =me language, for ll "head." No dou t it was a nom-de-guerre, intended to ex rese 
the brighteat form of intelligence, for he was reputed one o the 
most astute caqiques of his age and time. 

P 
There is a good deal of decay and neglect about Tucuman city, 

bnt, nevertheless, it has the semblance of having been at  one time 
a fine place. Except at the southern side, it is surrounded by 

mounwns- The P pulation of Tucuman province is reckoned at  
from 80,000 to 00,000, whilst the cap~tal has from 9000 to 
10,000 inhabitanta The streets are much better paved than 
those in Buenos Ayres, and the Plaza has orange-trees growing on 
each side of its square. The chief public buildings are the 
Cabildo and the Matriz (or parish church), both in the Plaza. 
The former is the historic spot where was signed the Declaration 
of Ar entine Independence, in 1816; and the latter has been 
recen t f  y rebuilt, having been begun in 1847, and only finished in 
1853. This church has an organ in it from London. The  
greater part of the sugar manufactories here have had their 
machinery from Liverpool. 

The Government supports twelve schools in the country, and 
four in the cit ; whilst in the latter there are four private establish- 
ments of this hod. 

I learn from Dean Fune< * work that when the Spaniards held 
sway over the pu t s  of South America interior to the River Plate, 
they were all titioned into the three divisions of Buenos Ayres, 
Paraguay, anfiueuman. Buenoe Ayres, which was the seat of 
vice-royalty, included the present city and province of that name, 
with Mendoza, San Luis, and Santa FB; Paraguay embraced 
with it Corrientes and Entre Rios ; whilat Tucuman comprised 
what is now its own province, together with Cordova, Santiago, 
Salta, Juju , Catamarca, and Rioja Of theae three divisions 
Tucuman J e n  owned the largeat extent of territory; whilst a t  
preaent, as may be observed by the following boundaries, as well 

' Enanyo de la Historia Civil del Para q y ,  Buenw Ayr'es y Tucuman. Eseritt 
r el Doctor D. G w r i o  Pmes, Dean la Santa Iglesi. Catednl de Codova. 

Aym,  1816, tom. iii 
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as the accompanying map, it is the smallest province of the 
Argentine Republic. The first curtailmerit of Tucuman was made 
by the Spanish Government, who divided it into two " inten- 
dencias" of Cordoba and S a l t .  in 1778. In its present limits, 
from the ca ital to the boundary line of Catamarcs to the west- 
ward, are 6 (f miles. To  the south-west the junction of l'ucuman 
with Catamarca is the Rio San Francisco, a distance of 120 miles 
from the capital of the former. The dividing line of Santiago on 
the south-east, at  Las Tres Cruces and Bagual, is 54 and 60 miles 
respectively from Tucuman city. l\'hilst from this last-named to 
the northern limit of the province where it is separated from Salta 
by the Rio de Sali, we have only 74 miles. In fact, Tucuman 
province comprises no more than 00 leagues from north to south, 
and 45 from east to west. 

The separation of Tucuman from Catamarca is clearly markcd 

b~ 
a cham of sierras--spurs of the Cordilleras-the best known 

o which is Tafi, from wl~encc famous cheese is bro11 ht. North 
of Tafi, the province of C a t a m m  is divided from t f at of Salta 
a t  an estancia known as Tolahihu. Salta has its junction with 
Santiago at the north-west of the latter, in a int, called Remate, 

""IY I? 
rallel with, and distant 24 leagues E m ,  San M i l .  

Visi le from Tucuman city to the south-west are sever moun- 
tains-one styled San Jod ,  another San Pablo, and a third San 
Xavier. Overtopping these we can see in Catamarca the snow- 
cap d mountain entitled Ancon ui'a Besides these, to the north 
r e  E v e  the mountain chain, eal e chaibr; and away down east 
is the lofty point of La Tumba 

9 d 
I t  is merely for geo phical accuracy, and not with the objcd 

Of Ca8ti"% 
any reproacEn the labours of others, that 1 p i n t  out 

the fact, ow, in Sir Woodbine Parish's, as well as in Captain 
Page'a and Mr. Cogblan's charts, the rovince of Tucuman appears 
as if it crowd the Salado Hiver. &hereas, it may be olaerved, 
from the rovince of Santiago reaching up to San Miguel, and 
from the I) imited boundaries just given, that in no place does it 
approach that river. The existing boundaria of this provinfe 
have been so since 1816. 

General Taboada informs me, that from the city of Tucuman 
in a direct line to the Salado is a distance of 120 miles, 4'2 
of which are in the province of Tucuman, and 78 in that of 
Santiago. 

During the whole of my journeying through this province 
(Tucuman), I felt a convictJon of its deserving the titles which 
it bears-" The Garden of the Confederation." and " Italy of the 
Argentine States." Everywhere there exiked a p&r and 
richer variety of natural vegetation than I have seen in any other 
of these provinces The soil, where it was turned up, showed 
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a rich, dark, argillaceous loam-not the arenaceous type 80 general 
in Santiago, and much of which latter is likewise to be found in 
Cordova Very little of the soil ie, however, cultivated, Bave 
in the neighbourhood of the capital, where the sugar-cane is reared, 
as well as sugar manufactured, and caiia (aquardiente) distilled 
therefrom. 

From Tucuman to the adjoining province of Salta to the north 
we have the following poets and distances :- 

From Tucwnan to Sal t~ .  
Rom To Les(loa 

Tucuman . . . . . . . .  Ramada . . . . . . . . . . . .  7 
Rarnada . . . . . . . .  El Puasto . . . . . . . . . . . . .  6 
El Puwto . . . . . . . .  Chilca . . . . . . . . . .  6 
Chilca . . . . . . . . . .  ~lor ida  o &na . . . . . . . .  4 
L a p  . . . . . . . .  Ojo de Agun . . . . . . . . . .  2 . . . . . . . . . . . .  Ojo de A g g  . . . . . .  Canes 7 
Came . . . . . . . . . .  Mojonsa . . . . . . . . . . . .  11 . . . . . . . . . . . .  Mojorras . . . . . . . .  Juntas 7 
Juntas.. . . . . . . . .  Conobrrs . . . . . . . . . . . .  4 
Conchas . . . . . .  Rio Blanquito . . . . . . . . . .  6 
Rio ntsnsuitb' . . . . . .  Rio Pasaje o Juramento . . . . . .  7 
Pssaje . . . . . . . . . .  Cieneja . . . . . . . . . . . .  10 
Cieneja . . . . . . . .  Li~nbolar . . . . . . . . . . . .  3 
Limbolar . . . . . . . .  Ramadita.. . . . . . . . . . .  7 
Ramadi ta . . . . . . . .  Sal ta . . . . . . . . . . . . . .  7 - 

Lea,anes . . . . . . . .  94 

More than a hundred the town of Esteco,* in this 
province (Salta), was with all its inhabitants-five 
thousand or so-by Some vestiges of it still 
remain, although not a single member of its living humanity 
escaped at the time. It was situated at the foot of a sierra near 
Monte Flores, between the Rio de las l'iedrar, and the Rio de las 

I Conchas. 
I n  the central of Salta province are two sugar-loaf moun- 

tains in the mid $" le of a vast plain. They are reputed never to 
have been traversed nor even ascended by travellers, became the 
people say, when such attempts have been made, the mountains 
tremble and groan, as if from the convulsions of some living 

I monster within. 
Entering into, or emerging from Tucuman cit in connection 

with the southern mad of Santi 0, we ems the krer Slli about 
a mile outside, at a place called % 1 Paso de la Banda This river 

I ia to the Ilulce what the Pasllje is to the Salado, namely, its upper 

* Prom the position of this city, I have no dmbt that it is the same " Eateco or 
Naeeha Senom de Talavera," reported b Sir Woodbine Parish as built in 15t;7 
n n a stream called the Rio de las ~idnu, near its junction with the Salada.m 
&e * Bnenm A y m  from the Conquest,' &c., p. 273. 
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water. Between where we cross it here, and where it terminates 
a t  Lake Porongos, it has the different names of Rio Sali, Rio 
Sotalije, Rio Santiago, and Rio Dulce, yet being but one and the 
m e  stream. In its course through Tucuman province it receives 
Inore than twenty tributaries, the rincipal one of which is the 
Rio Hondo, that flows into it from t 1 e north-west. 

From El Paso de la Banda to Bagual post, we have 16 leagues, 
and this is the dividing line here between Tucuman and Santi 
Thence to Sotalije we have 10 lewea more. The whole of 
distance is a rich alluvial soil, not a single noxious weed existing 
through all it8 extent 

At Sotalije, as may be expected from the many tributaries 
received on the way down, the river is now a noble stream, a b u t  
200 yards wide, and with a very strong curreat. 
acrOgS was made on " chatas," for there is a very conslderab e 
de th. 

O"' 7 
!&om this to the capital of Santiago, a distance of 20 leagues, 

our road lay not far from the right or weatern bank of the nver, 
through the small towns of Ximenea, Tippero, Garostiago, and 
others. 

has all the appearance of a city, which had been 
the greater number of its house. are perfect ruina 

Thii city is reported to me, b His Excellency Governor Don 
Manuel Taboada, to contah aLve 8000 inhabitants, although 

paBe allows it only 5000. The old church, built by the 
celebrated ndian miesionary, San Francisco de Solano, has nothi 
left of it but a few fragments of walk The chapel of La Me 3 
in the Plaza is a complete wreck, its roof having fallen in some 
time duri the ear 1852. This city poswwa an army of 
700 n a t i o a  ad4 of whom 150 are merchants. They are a 
kind of syecia f" constablea 

The first capital of Santiago was founded by Seiior Don Juan 
Nuiiee de Prado, in 1549. I t  was situated at  the other side of 
the river opposite to where the rescnt stands, and was called the 
" Ciudad del Barco." Acco J' ing to Dean Funes, this was 
deetro ed by the overflowing of the Rio Dulce, in 1553. T h e  
site o / the present capital was fixed in consequence of San Francisco 
de Solano having erected his church there ; and its name of 
" Santiago de Estero " was given by the then Captain General, 
Seiior Don Francisco de Agu~rre. 

From this cit we 80 along for a journey of 15 leagues to 
where the Rio hulce rs again crowed on 6L~hataa," at  a place 
called Gua chani ; thence through Loretto, Mistol, Atamiscq 
~ a m n c a s ,  &uamil~o, and other places ; again through SaIavina to 
Saladillo, where we crossed the Dulce on our way up, a distance 
of 41  leagues. 
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During our stoppage for changing horses at Loretto, 1 was 
infor~ned of a river, about a league to the west of this town, called 
the Rio Pinto, which h ~ s  a course of 7 to 8 leagues. Rising, my 
informant did not know where, and losing itself over a large extent 
of ground, as the Dulce does at Poroneos. The most remarkable 
feature of country between Santiago city and where we cross the 
Dulce for the last time at Saladillo is the number of empty river- 
beds over which we . These are explained to me as having 
been courses of the JiY io Dulce in its former iia s. 

I I t  is, to say the least of it, a geographica i error to place the 
road from Tucuman to Santiago, or thence to any lace as we go 
alohg, in the manner whereby they are generally mar ! ed on charts, 
that is to say, in a straigl~t line ; for they are more like what we 

I rnigbt imagine the track of a large sea-serpent to make, or of 
a wandering river, than mads made by men who had any design 
of expedition in their heads-from north to east, from east to 
south, from south to west, " and back again, and round about." 
Making all poiilts of the compass within a few miles, and di- 
verging from a semi-crescent sweep at one place, to a right angle 
at  another, our diligencia twines itself along. 

As it had been raining alniost incesantly since my arrival at 
Tucuman (on the 8th of February), and our progress had been 
thereby much retarded, it is no wonder on amving a t  Saladillo 
that we found the Ilulce, which had only 1+ foot of water in it, 
and was no more than 12 yards acrosa on the 18th of January 
last, now, on tlie 26th of February, an immense rolling stream, 
at  least half a mile wide; many of the trees on its high banks 

I were also more than half-covered. Ckossing was, of wurse, effected, 
I as higher u b " chataa" 
I , From Sa r ' f  adi lo our course was b the same road as I travelled 

before, namely, through Caravacal, %uesto del Biloote, and Grumil- 
1aco-a distance of 10 leagues-some short distance beyond which 
we turned to the right, because now bound to Cordova city. 

From Saladillo to the dividing line between Cordova and 
Santiago provinces, namely, the Arroyo de Athanaja, is a distance 
of 20+ leagueu. Between the posts of India Muerta and Vaio, 
before leaving Santiago province, we find the road to be in a 
valley between two ranges of the Santiago sierras, that of the 
"Sierra de la Soledud " on the right, and the Sierra del Chilco to 
the left. But the road has so many windings and turns that we 
seem alternate1 approaching either side of the mountain, although 
our proper roa d is south-west between them. 

The country around " Rio Sew," the first town we enter in the 
province of Cordova, is a pretty amphitheatre, hills rising u 
directions. Tile next post from this is La Gramilla, t+ P eagues 
south of which we cross the " Rio de 10s Tortegas," which rises in 
VOI*. XXXIV. P 
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San Pedro Mountain, about 5 leagues to the west of the road 
whereby we cross it, and empties itself over the land some few 
leagues lower down, as do nearly all the riven we meet in this 

rt of the world. Passing .Jon$ here we have a view of the 
Pbfi mountain Inchiguasi, which, m the Quichua, means *House K of t e Sun," styled so from the poetic notion that when the sun eets 
behind this hill in the evening, he returns to his house for the 
night 

Across another small river, the Piscoquisi, rising and falling, 
like that previously mentioned, between the post-houses of Sauesee 
and Ban J&, there is a very beautiful vlew of the country- 
l a r p  woods and extensive plains-from an eminence a few lwert 
beyond Strechuras. Our view from this is limited by the Simbolar 
range of mountains, that divides Cordova from Catamarca. 

According to Captain Page, " Cordova city stands near the 
right bank of the Rio Primero, in l a t  31" 24' a long. 64' 9" w.. 
on a plain 1240 feet above the level of the Parana a t  Rosaria" 
I t  was founded in 1573, by Don G. Luis de Cabrera, who was at 
that time Governor of the Departnient of Tucuman. This city 
has a very imposing appearance when entered from the northern 
road, the stately spires of its many beautiful churches giving it 
quite an air of ecclesiastical majesty. 

Its university was established in 1613, b the Bishops Fernando 
Frcjo and Sanabria ; and the College of d n s e r r a t  was opened in 
l(i86. I visited the old library, so famed in the history of the 
Jesuits here, and found it to consist of four rooms on the ground- 
floor of the university, shaded from the courtyard by a corridor. 
On one of its doors was a square iron plate, about a foot in 
measurement, whereon was painted in very badly-executed white 
letters, the following inscr~ption :-" BIBLIOTECA PUBLICA DE 
EBTE UNIVERSIIJAD DE CORDOBA, FUNDADA PAR su GOBERNADOR 
VISITADOR Y PILOTEGTOR, DR. DON MANUEL ANTONIO DE CA~TRO, 
ANO DE 1818 " That this was a new foundation on what the 
Jesuits had amassed, is evident 6no the date. No admission being I 
obhinable, I am unable to judge of its contenta 

B Sir IYoodbiue Parish's work* I learn that the province of 
~ o d o v a  had, a m d i n g  to a census taken in 1822, a population 

annethi? 
more than .85,000 souls, of which from 12,000 to 

14,000 live in the city." Captain Page, in 1855, estimated the 
prc~vince at 100,000, of which the capital contained 15,000. 

I am informed, from the census of 1858, that this province 
contains nearly 200,000 inhabitants, of which above 30,000 arr: 
accredited to the capital. This census, hoaever, has been taken 
b e e  Captain Page's work was compiled. 

-. - 

Op. cit. p. Pig. 
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One of the rettiest places I have seen in any part of the 
Argentine Repu \ lic visited by me, is the " Alameda " of Cordova. 
This is a cuadra, or square of water, on each side of which are 
a number of very lofty weeping-willows, at least 50 feet high. 
Between these trees and the railing there are a number of seats, 
and in the centre of the lake a little temple, intended for a band 
of music. It was a work of the Jesuita. 

From Cordova to b r i o ,  the chief places of historical im- 
portance that we p a d  were :-lst, TWna Larga, where, in 1831, 
a battle was fought between the Unitarios, under General Don 
J& Maria Paz, and the Federals, under aeneral Don Fccunda 
Quiroja ; 2nd, Lobaton, where, in 1810, fell six of the first martyrs 
offioem of the Spanish Government) to the then falling dynasty of b pain and the rising spirit of Argentine independence. I t  is 

believed that on the morning succeeding their deaths there 
n peared in the grove hard by, the word " CLAMOR," with a ray 
o f glory, each letter of this representing the initial of each one of 
the murdered men's names. 

These and such like incidents are, however, giving way to the 
introduction of industrial progress from Europe, and In no part of 
the Republic is there such an im ortant feature of this to be P recognised as in Mr. IVheelwrights proposed line of railway to 
connect Rosario with Cordova, and bearing on which I may note a 
few important facts :- 

1st. Any one who will glance a t  the map accompan ' g this 
paper, can pee that except for Buenoa Ayres, Entat g% and 
Corrientes provinces-the two latter bein a t  the o p p i t e  side of 

(i the river Parank-Rosario is the naturn outlet for all the reat 
of the Republic, namely, Santa FB, Cordova, Santiago de Estero, 
Tucuman, Ihlta, Jujuy, Catamarca, Rioja, San Juan, San Luig 
and Mendoza, or, in fact, for eleven out of the fourteen provinces 
that com rise the Argentine Republic. 

2nd. '!here exists a t  the present time a carrying trade, effected 
by bullock-carts, between Rosario and the inner provinces, of from 
16,000 to 18,000 tons per year. 

3rd. Mr. Campbell, c.E., who surveyed the line in 1855, 
reports it as having the advanta e of going alongside the Rio 
Tercero-a river that is never wit % out water-for a great part of 
its route ; whilst the flat surface of Pam as country, over which it B is to proceed, .presents no engineering ~fficulties whatever. The 
course of the l ~ n e  surveyed by Mr. Campbell is 247 English miles, 
and he observes that " up to this time no railway equal in length 
has been built over so smooth a surface." 

Aside from the question of pecuni value, which Mr. Camp 
bell proves in his report, he adds, '&?~s work posseme* an im- 

B 2 
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ponance which cannot be too highly appreciated. Every measure 
which tends to identifjr and concentrate the interests of theae 
widely extended provinces, is a step towards their consolidation 
and peaccful union; and next to the navigation by steam of its 
noble rivers, there is certainly no work of improve~uent within 
the country so worthy of attention aa the railway which consti- 
tutes the subject of this report. I t  is neither sectional nor pro- 
vil~cial in its character, but its blessings would be felt to the 
remotest extremities of the Republic Resting upou the watera of 
the Paranh, and penetrating to a convenient central point, from 
which carriage-roads, and a t  some future day railways, may radiate 
to almost eve province, it becomes the trunk of an extensive 
system, whosexarmouious operation will tend to the commercial 
pros rity of the count , as well as to its political security." 

x w e  are opinions, t 'I e sound judgment of which 1 do not enter- 
bin the slightest doubt. 

From Cordova it is the plan of Mr. \\:heelwright to continue 
the line thus :- 

Yikr 
1. Ronario to Cordova . . . . . . . . . . . . . . . . . .  250 
2. Cdrdova to eastern base of Andea . . . . . . . . . . . .  3c30 
3. Eastern base of Andes to junction with Tma Purltoe Railway 320 
4. Juriction with Tree Puntos llailway to Caldera . . . . . .  80 

Total length . . . . . . . . . .  1000 
No better account of Rosario as a proper beginnin for this 

railway need be given than the fullowing hydrographia$ descrip- 
tion of it by Captain Page* :-"There are considerations which 
would make Rosario, even when approached by wiling-vessels, 

uite as accessible from the Atlantic as Buenos Aym. The 
!ifIerence of time in loading and diecharging cargo is dreidedly in 
favour of the former. These difficulties at Buenos Ayres are too 
well known to the commercial commurlity to need from me much 
illustration. The south-east winds agitating the wide expanse of 
the river a t  that point produce so h~gh a sea, that during theh 
prevalence no vessel can either discharge or receive cargo. The  
winds which create the sea are the fairest for the aacent of the 
river, and good for the beatrdown with the current. In  fort e ight  
hours, or 1% a vessel, with a southerly wind, may reach 8-io 
from the latitude of Ruenos Ayres, off Martin Garqla, or ru~y 
nzighbouring anchorage. Arrived there, nu detention dependent 
on the winds can occur. With anchor in the stream, and has t ing-  
lines upon land, a vessel ma be laid near enough to shore to make 
r plank a safe pathway. \rrith the erection of wharves, the town 

Op. eit. p. i s .  
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would be as accessible as any of our commercial cities. The 
Parang from its mouth to Rosario, is not very tortuous, having 
a general course of N.N.W. The prevailing aoutl~ wind is, therefore, 
fair in the ascent throughout this distance. 1 must not omit to 
state that such a wind is nkcessar to all sailing-ve%sels, because 
the current of two to two and a-ha i' f miles per hour will M e  all 
efforts to contend with it by beating. . . . . In descending the 
river no detention need ever occur, its width being sufficient to 
admit of beating down during contrary winds." 

Whether Mr. \Vheelwright purposes to continue the line across 
to Caldera by the designed rohte throu h Rioja and the western 
part of C'atamarca, and over the Andes 5 ass of Sin Francisco, or 
whether he will endeavour to ascertain the existence of a shorter 
and easier route, reported as lately discovered between San Juan 
and Mendoza, therefore in a more direct line to Valparaiso, I 
cannot say. But in whatever direction this work may be effected, 
by joining, as it were, the Atlantic and Pacific Oceans acrw the 
South American Continent, it must eventually prove the most 
beneficial, most important, and most advantageous, in o commercial 
as well as civilizing point of view, of any engineering work of 
modern times. 

XVI. -Explwatias to the W& of Lake Nyassa it1 1863. 
By Dr. D a v r ~  LIVINQBTONE, M.D., I,L.D., F.R.O.R. (Gold 
Medallist.) 

(Addresexl to Sir R. 1. I I u ~ c ~ r s o ~ ,  Pm. R.a.8 ) 

Read, June 13, 1864. 

'' Muwhirnu's Catarnc:r, Dcr. 4, 1863. 

" THE despatch containing instructions for our withdrawal, thou h k dated 2nd of February, did not reach me before the 2nd of J u  y, 
when the water had fallen so low that the Pioneer could not be 
taken down to the sea. T o  improve the time, therefore, between 
July and the flood of December, I thought that I mi ht see 
whether a large river entered the northern end of Lake RY-, 
and, at the same time, ascertain whether the im ression was true 

I! that most of the slaves drawn to Zanzibar, ilucr, Iboe, and 
Mozambique, came from the Lake district. With this view, I de: 
parted, taking the steward of the Pioneer and a few natives, carrying 
a small boat, and ascended the Shirk Our plan was to sail round 
the eastern d~orc and the north end of the lake, but unfortunately 



we lost our boat when we had nearly psssed the falls of the Shirk ; 
the accident occ~~rring through five of our natives trying to show 
how much cleverer they were than the five Makololo who had 
hitherto had the managwment of it. I t  broke away from them in 
a comparatively still reach of the river, and rushed away like an 
arrow over the cata~-acts. Our plans after this had to be modified, 
and I resolved to make away for the north-west on foot, hoping to 
reach the latitude of the northern end of the lake without corning 
in contact with the Mazite, or Zulus, who have depopulated ita 
north-western shores, and then go round the Lake from the west. 

" We soon came to a range of mountains running north and 
south, rising about 6000 feet above the level of the sea. The 
valley on the eastern base was 2000 feet above the sea, and was 
of remarkable beauty-well sup lied with streams of delicious 
cold water. This range forms t \ e edge of the high table-land 
(called D6za) on which the Maravi dwell. \Ve were, however, 
falsely told that no people lived on the other side, and con- 
tinued our course along the valley until we came out at thc lleel 
of the lake--the bold mountainous promontory of Cape Maclear 
on our rimht, and the hills of Tsenga in front of us. Agaiu starting 
off towar& the north-west, we came to a stockade which the Macite, 
or other natives pretending to be of this tribe, had attacked the 
day before, and we saw the loathsome relics of the fight in the 
shape of the dead bodies of the combatants. Wishing to avoid a 
collision with these people, we turned away towards the north-east 
uutil we again came to the Lake, and marched along its shores to 
Kota-Kota Ba Oat. 12' 55' 8.). H "At Kota- ota Bay we found two Arab traders busily engaged 
in transportin slaves across the lake by means of their boats; 
the were also uildin a dhow to B mi to have been wrec f ed. 
souls in their village, and 
the vicinity who had fled thither for protection. They were the same 
men whom we had seen on our last visit, but at  that time they had 
very few people. Every disturbance amongst the native tribes benefits 
the slave-trader. The were paying one fathom of calico, value one 
shilling, for a boy, an% two fathoms for a $od-looking irl. Yet, 
profitable as it may seem, the purchase o slaves waul! not-pay, 
were it not for the value of their services as carriers of the Ivory 
conveyed to the mast by the merchants. A trader with twenty 
slaves has to expend at  least the rice of one per day for their 
sustenance : it is the joint ivory and s P ave trade whch alone renders 
the speculation profitable. I t  was the knowledge that I was working 
towards undermining the slave-trade of 31ozmnbique and Iboe by 
buying up the ivory, that caused the Portuguese to exert all their 
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obstructive power. I trust that operations in the interior, under a 
more able leader, will not be lost sight of; for these will do more 
to sto the slave-trade than all the cruisers on the ocean. 

1L I!ota-~ota Bay, which is formed by a sandy spit running out 
and protecting the harbour from the east wind, is the crossing-place 
for nearly all the slaves that go to Kilua, Iboe, and Mozambique. 
A few are taken down to the end of the lake, and for cheapness 

I cross the ShirB; but at Kota-Kota lies the great trade-route to 
Katauga, Cazembe, &c. 'l'he 13abisa are the rincipal traders; 
the Nanganja are the cultivators of the soil. b h e  sight of tho 

I new dfww gave me a hint which perhaps may be useful. She was 
50 feet by 12, and 5 feet deep. I should never think again of 
carrying more than the engine and boilers of a vessel past thc 

I cataracts ; the hull could be built here more easily than it could be 
conveyed hither. On the southern shores of the Lake there are 
many trees whaw trunks are above 2 feet in diameter and 60 feet 
in he' ht without a branch. l 'he Arabs were very civil when we 
arrivz, and came forth to meet us, and presented us with rice, meal, 
and sugar-cane. Amongst other presents they made us was a piece 
of malachite. 

" On leaving Kota-Rota we proceeded due west. In three days 
we ascended the plateau, the eastern side of which has the appear- 
ance of a ranga of mountains. The long ascent, adorned with hill 
and dale and running streams, fringed with evergreen trees, was 
very beautiful to the eye, but the steep walk was toilsome, musing 
us to halt frequently to recover our breath. The heights have a 
delicious but pecul~arl piercing air : it seemed to go through us. 
Five Shupanga men, w 6 o had been accustomed all their lives to the 
malaria of the Zambesi Delta were quite prostrated by that which, 
to me, was exhilarating and bracing. We travelled about 90 
miles due west on the reat hbisa,  Katanga, and Cazembe slave- 
route, and then turne c f  to the north-west. The country is level, 
but the boilin -point showed a slope in the direction we were 
The edge of t f e plateau ia 3440 feet above the sea-level. IOing '  t the 
Loangwa of the Lake the height shown is 32 TO feet. The direction 
of the streams verifies these approximate heights and your famous 
hypothesis too ; for the Loangwa of the Lake finds its way back- 
wards to the N y m ,  whilst another river of the same name, called 
the Loangwa of the Maravi, here flows to the westward, and enters 
the Zambesi at  Zumbo. The feeders qf these rivers are boggy 
valleys, with pools in their courses. We were told we had crossed 
one branch of the Moitala, or Moitawa, which 09ws N.N.W. into a 
small lake called Bemba. The valleys in which the rivers r i e  
closely resemble those in Londa or Lunda ; but here each h n k  is 
dotted over with villages, and a great deal of land. is ; 
the vegetation is more btuntcd, and the trees covered with flat 
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lichens, like those on old apple-trees in Scotland, besides a long 
thready kind similar to orchilla-weed ; the land on which maize 
has been planted is raised into ridges instead of, as elsewhere, 
formed into hollows-all which reveals a humid climate. 

As we were travelling in tlie direction whence a eat deal of 
ivory is drawn by the traders on the slave-route, %= indrances of 
various kinds were put in our way. The European food we had 
brought wit.h us was expended ; the people refused to sell us fwd, 
and dysentery came back on us in force. Moreover, our time 
was now expired. I was under ex licit orders not to undertake 
any long journey, but to have ttie 3 zoneer down to the sea by the 
rnrliest flood. I might hare s culated on a late rise in the 
Y~mbesi, but did not like the i cr ea of failing in my duty, and so 
gave up the attempt to penetrate farther to the west. The tempta- 
tion to go forward was very great ; for Lake Bemba narr said to 
be but ten days' journe distant; and from this, according to 
native report., issues the Aver Loapula (or 1.uapula which, flowing 
westward, forms the lakes Mofu (or hlofue) and a oero, and then, 
passing the town of Cazenibe, turns round to the north and is lost 
m Tanganyika. Is there an outlet torI'anganyika on the west into 
the Cami, to the east of the point at which I formerly crossed that 
river? All agreed in asserting that no river flowed eastward into 
Lake Nyassa. TWO small ones do, but at a distance of, say, 80 
or 90 miles from the lake ; the watershed is to the west. One 
should have no bias in investigating these questions by the aid of 
travelled natives ; but I had a strong leaning to a flow from Tan- 
ganyika into N y m  or the Zambesi. I was, however, stoutly 
opposed by all ; and I had crossed so many running streams, whicb, 
from entering the lake among reeds, had not been observed from 
the boat on our first visit, that, before reaching Kota-Kota, I ha4 
come to the conclusion that a large river from the north was not 
needed to account for the perennial flow of the Shire'. I am 
sorry I have only native information to give instead of my own 
direct ohrvations; but, having been confined to work of much 
&water importance than exploration, the above was all I could 
achieve when set free. 

" As the &ward and myself were obliged to try our best during 
the limited time at  our dis sal, it may be worth mentioning that 
we travelled 660 geograp l" ical miles in 55 travelling days, ave- 
raging 12 miles per day in straight lines. The actual distance 
along the wavy, up and down paths we had was of course much 
greater. The new leaves on the trees of the plateau were coming 
out h ~ h  and green, and of various other hues, when we were 
there, and on reaching the ship on the 31st of October, we 
hund all, except the evergreen ones by streams, as bare of leaves 
as in mid-winter. 
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"P.S. Shupngn, Feb. 10,1864.-The r:ver rose in tremendous 
force on the 19th of January-much later than usual. Its lateness 
extracted inany a groan from me, for it was plain that I had plenty 
of time to have examined Lake Uemba, which I suppose to be the 
beginning of the drainage system wlrich . finds an outlet by the 
Congo. Mofu, or Mofue, was seen, I believe, by Montelro in 
his JOUI-ney to Cazembe. Part of our line of march was along the 
route from Kilua to the same chief. 

" DAVID LIVINQSTONE." 

In a subsequent letter to Sir Roderick Blurchiron, written from 
Bombay, after crossingo the Indian Ocean in his river.steamer 
Lady N y a r . ~ ,  Dr. Livlngstone gives further information relating 
to his recent expedition : - 

" Poonah, 18th June, 1864. 

I' WE arrived at Bombay on the 13th instant, after a passage 
of 44 days from Zanzibar. From Zanzibar we crept along the 
African coast, in order to profit by a current of a t  least 100 miles 
a day. If Solomon's ships went aa far south as Sofala, as some 
suppose, they could not have done it during the south-west 
monsoon against such a current. We went along beautifully till 
we got past the line ; we then fell in with calms, which continued 
altugether for 248 days. 'fhe sea was as smooth as glass; and, 
as we had but one stoker, we could not steam more than 9 or 
10  houm a t  a time. By patience and perseverance we have - 
at length accomplished our voyage of 2500 miles, but now I 
feel at as great a loss as ever. 1 came here to x l l  my steamer, 

I but with this collies the idea of abandoning Africa before accom- 
plishing something against the slave-trade; the thought of it 
makes me feel as though I could not lie in peace in my 

I with all the evils I know so vell going on unchecked. 
makes it doubly galling is, that while the policy of our Govern- 
ment has, to a very gratifying extent, been succe~~ful on the w a t  
coast, all efForts on the east coast have been rendered ineffectual 
by a scanty Portuguese convict population. Tlre same measures 
have been in operation here, the same expense and the same 
dangers, the same heroic services have been performed by Her 
Majesty's cruisers, and et all in vain. The Zambesi country is to be 
shut up now more close i' y than ever, and, unless we have an Engli~h 
settlement somewhere on the mainland, beyond the so-called domi- 
nions of the Portuguese, all repressive measures will colitinue 
fruitless. I would willingly have gone u some of the other 
rivers with my atenmer, instead of coming Rere, but I had only 
three white men with me-a stoker, a sailor, and a car nter-and P" Kven natives of the Z a m h i .  The stoker and the sai or had both 
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severe attacks of illness on the way, and it would hare been 
imprudent to have ascended an unexplored river so short-handed. 
Could I have entered the Juba, it would have been not so much 
to explore the river, as to set in train operations by merchants 
and others which shall eventually work out the destruction of the 
slave-trade." 

The following is an extract from a letter of Dr. Livi~lgstone to 
the late Admiral Washington :- 

"THE Mission of the Universities has been a sore disappoint- 
ment to me, but on public grounds alone, for it formed no 
of my expedition. Before I left the Zambeni, I heard from Bis rt op 
Tozer that he had determined to leave the country as early in the 

resent year (1864) as possible. H e  selected the to of an unin- 
[abited molmtain-3Iorambalq at the mouth of the & hiri-for his 
mission-station. Fancy a mission-station on the to of Ben Nevis ! 
I t  is an isolated hill in the middle of a general P y flat country ; 
consequently all the clouds collect round the sutnmit, and the 
constant showers and fogs a t  certain times make the missionaries 
run, to avoid being drenched, into the huts. Unlike the first, the 
second part has been quite useless; they never went near any I population t at could be taught, and are now about to run away 
altogether. Wishing to be strictly accurate as to the incredible 
fact of a missionary bishop without a flock, I made minute inquiry 
and found that on the mountain there were three native huts a t  one 
spot, four a t  another, and nine tit a third ; but none, except the 
first three, within easy access of the station. Twenty-five b o p  
whom we liberated, and gave to the late Bishop Mackenzie, were 
very unwillingly received by his successor, although without them 
he would have had no natives whatever to teach. He  wished to 
abandon certain poor women and children who were athched to 
the mission by Bishop Mackenzie, but Mr. \ITaller refused to 
compl with his proposal, and preferred to resign his connectioil 
with t i e mission. In reference to a promise by the Government 
of Portugal to send out fresh instructions to the Portuguese 
officials to render us every assistance, which was made in answer 
to Lord Russell's remonstrance to the authorities a t  Lisbon, we 
have only a fresh im osition, in the shape of a tax for residence 
a t  Quillirnane, on Ph: Kirk's party. I t  amounted to between 
71. and 81., which, of course, I must pay. The duty of 4J. per 
pound weight on calico seems to say, ' We Portuguese mean to 
seal up the country more closely than ever.' I never intended to 
make use of the Zamlesi after gettine tbe steamer on the Lake. I 
only thought, as we had discovered this opening, we ou lit to make 
use of it to get up there, and then send out ivory by t f e Rovuma, 
during the eight months of the year that it is navigable. I 
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regret not being able to finish what I had begun. I thank you 
for the charts of the Rovuma, and shall endeavour to take soundin 
not on the bar, for there it none, but opposite the mouth. r~rl 
only thing like a bar is a phenomenon which occurs at half-ebb, 
and up to the time when the tide turns, at  which period the water, 
rushing out of the river, falls from 8 or 4 fathoms into 19 fathoms, 
and thus causes a comniotion which might swamp a boat. I t  lasts, 
however, but a short time, for as soon as the flow begins all is 
smooth main. I believe that the Rovuma may be navigable for a 
v-1 o h g h t  draught eight or nine months out of the twelve, and 
the bay is perfectly safe, and magnificent. 

" DAVID LIVINGSTONE. 

" P.S. 24th Feb. 1864.-The B i i o  is off before me. I take r: the boys and children (40 ill number) w om he wished to abandon, 
and send them myself to the Cape. Having once liberated them, 
I felt in honour bound to see them secure from a return into 
slavery, and am sure that the gentlemen who sent out the ~nission 
would have done the same." 

XV1I.-Visit to Lingah, Kirlrm, and Bunder Allass. By 
1,ieut-Col. ]JEWIS I'ELT.Y, Acting Political Resident, Persian 
Gulf. (Communicated by the Secretary to the Government of 
Bombay.) 

Bead, June 27, 1864. 

I LEFT Bushire in December, 1863, and landed at Lingah, whence 
I came on to Bassidore, visiting the salt-cavea and naphtha-springs 
on the island of Kishm, and so, passing down the Clarence Straits, 
touched at Khumeer to see the formations of sul hur and red ochre, e l  and thence crossing to Bunder Abbas, await there the return 
of the mail steamer to Bushire, visiting in the meantime the island 
of Hormuz. 

Ling& contains a fort, and is surrounded by an unwalled town 
of stone, flanked on either side along the shore line by a series of 

1 clusters of houses, overhung with date-trees. The roadstead is 
open, and though sheltered from the north-west, is dangerous for 
shipping during the prevailing south-wt and south-west winds; 
but a solid masonry breakwater affords protection to small craft. 
Lingah may be some 25 miles distant from Bassidore in a north- 
westerly direction, and is the chief-town of a district lying imme- 

! diately between the sea and the barren and precipitous mountains 
which lead up through Lar, and so on to the Shvaz road. The 
district touches the Sheikhdom of Moghoo on the narth-west, an4 





252 PEI,LY'S Visit to Lingah, Kiehm, arrd Uunder A h # .  

extends south east almost to Bunder Mollum and the region 
farmed under Rundrr Abbass by the Sultan of Maskat. About 
4 mile3 south-east of Lingah lie the ruins of the Portuguese fort 
Kong. Portions of what seems to have been the factory and a 
half-moon casemated battery are still standing close to the water- 
line, as are also the ruins of a breakwater, from which robably tlre 
idea of that of Lin ah was taken. The produce o the district i P 
consists of dates an some barley and wheat, sufficient for home 
consumption. 'The Sheikh of Lingah is an Arab, and claims to be 
a descendant of a family that emigrated to the P e ~ i a n  Gulf at tbe 
. nod when the Arabs were at the height of their power at Baghdad. 
E e  is, I believe, related to the Rasulkhymah Chlef on the opposite 
coast. No import or export duty is due in lingah, and it is p w  
bably to this fact, and to that of geographical position having 
preserved the port from governmental interference, that its hitherto 
prosperity is due. At present the township, with its adjacent 
suburbs, may contain from 8000 to 10,900 inhabitants, of whom 
the bulk are evidently Africans. The wealthier class are Per- 
sianised Arabs, and some Persians also have been attracted from 
the upper country for labour on the spo&.or as carriers into the 
interior. There are also some twenty EIindoos rcsiding in the 
place as agents for firms in Bombay or Kurrachee. 
from this statement, as well as from the conversation of the I t  men: aplY'rs ants 
themselves, that the little commercial importance of this place is 
due to ita being conveniently situated as a point of agency for 
trade coming from India and seeking a market alon t.he Arabian % coast of the Gulf, and to the Persian territory in t e immediate 
neighburhood of Lingah and towards Lar. Goods are landed, 
and, if prices pay, are sold on the spot and are sent towards the 
interior at  the nsk of the purchaser. Lingah merchants consider 
the road throu h the Eliant haunts too insecure to rmit of their 
trading themse f ves with the interior. I t  is, however, P" think, obvious 
that, unless o w i ~ ~ g  to accidental circumstances, Lingah, from its 
geographical posit~on and from its dangerous anchorage, would be 
quite unable to compete with the inland trade of Bushire or Bunder 
Abbass; and its statistics show that the bulk of its trade is with 
the maritime Arab rrts, g reshipped thither in small 
coasting a f t ,  accor ing to demand and opportunit 
pearls, and perhap3 a little salt-fish, are, I believe, t e on y returr.8 and 
from the Arab ports. About eight or ten boata are engaged a t  
Lin ah for the pearl-fishery. There may be some 150 native craft 
of a f 1 sizes belonging to the people of the place ; and it is remark- 
able that, although labour is cheap and efficient in boat-building 
along the western wrist of India, yet the builders at Lin ah prefer 

of capital condruction) on their own bscli. 
t to iwport their wood from India and build their b~glas  (w ich seem 
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From Bassidore I crossed the island of Kishm to visit some salt- 
caves and naphtha-springs. The road, after leaving a ledge of rock 

i 
on which Bassidore is built, descends a few feet into a plain, sprinkled 
here and there with a few date-trees, ar.d passes the ruins of an old 
Portuguese fort, situated on a detached rock and overlooking the 
Cbrence Straits. -4fter some 7 miles you reach the village of 
Gooree, and thence wind among low hills for about 5 miles more 
into the plain of Kownee, distant only s mile or two from the 
southern shore. Leaving Koanee you pa.. eastward along a valley 

[ 
towards a range of dark-red hills : these form the salt-range. The 
general formation of the island, which, like that extending all along 
this and the Mekran coast to Kurrachee, is a coarse sandstone grit 
and conglomerate, overlying blue lias marl,' now suddenly ceasee, 
and the salt formation, which seems to extend some way into the 
interior of the island, abuts on the shore line, with which it rum 
parallel at  a few hundred paces' distance for some 5 miles, when it 

1 again abruptly turns inland. The general an ect of the range is 
dark-red, alternating with slate colow; strewel in part with earth. 
The scarp are steep, and the height of the summits may vary 
from 300 to 600 feet. 'I'he entire range seems to be salt, and 
reminded me of the ~ l t -h i l l  near Nishapoor, on the road from 
Tehran to Meshcd. The two sets of salt-caves which I visited were 
respectivelj a t  the two extremities of the shore-face of the range. 
The cave on the side nearest Kownee is comparatively small, and 
does not seem to be worked ; but one of the caves on the further 
extremity is of trul noble proportions, bbe~g a vault of fi.om 200 
to 300 feet in heig 6 t, of about the same Iength, and with a span 
of 60 or 70 feet. 'Phe entire arch of the cave is beautifully streaked, 
like marble, while large crystalline salites hang from the roof in 
festoons white as snow. 

Another cave of smaller dimensions is in the immediate vicinity, 
and it is this one which is principally worked. I t  ma be about a 
mile distant from the beach : a sufficiently g d  pat hY for camels 
and donkeys leads up lo it. The blocksof rock-salt quarried from 
the interior of the cave are laid in heaps at its entrance, to be 
carried by donkeys and camels to the sea-shore, where they arc 
stowed in small native craft and carried to Maskat, for ul t~n~ate 
exportation to Calcutta and the east coast of Africa The period 
of working is said to be about five months in the year, beginning 
from the car1 spring, when from 100 to 150 hands may be daily 
ernplogcd. T i e  reason alleged for not corking for ralt during the 
remaining months of the year, is that boats cannot lay in shore for 
landing unless during the calm season ; but I rather suspect that 

I speak of the prevailing character of the region, a good section of which is 
laid bare in the clifYat Munora Point, near Kurrachee. 
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the working is regulated by the demand. Every boat ship ing ~ a l t  F pays two krans, or about one rupee per ton, to the Sheikh o Kishm, 
and every camel employed in carryin pays 5 h o n e  annum to 
the same authority. I t  is said (and 7 iom the g e n e ~ P p e a m n c e  
of the place it seems certain) that working in them is dangerous, 
on account of the Erequent falling of l a r p  blocks of salt from tbe 
roof and sides. Many labouren are sad to have been killed in 
this manner ; and amoug other numerous dCbn'8 I noticed one solid 
mass of pure rock-salt, about 12 feet 'thick, with sides of 16 feet, 
which had recently fallen across the centre of the cave. I t  does 
not appear that the pure salites above mentioned are made use of, 
although I found the fcw specimens that I gathered to be the best 
and purest table-salt I ever h t e d .  

No fresh-water is found in the immediate vicinity of thee  cavea : 
the labourers collect their drinking-water from a brackish well and 
one or two artificial rain-water tanks about 2 miles distant. The 
water that we drank, while itched there, was brought from welk 
d close to the base of the !k ownee salt-range. 

yeaving the salt-range and still following the shore-line eastward, 
the general formation of sandstone and blue lias is a t  once resumed. 
The valleys run with the coast-line, and the strata rise on 

rpendicular scarps to the height of 100, 
overhan in ledges of grit. I t  eeem, 
had ori$nafy been a cmtinuous table 

land, which tile scourings of the scanty rain, and prolonged expo- 
sure to the wind and atmosphere, had gradually broken into a 
series of gulleys and eventual valleys. The appearance of this 
side of the island is parched and barren as that of the Persian 
coast in general. 

Passing along one of these valleys for about 6 miles, and about 
3 miles before reaching the village of Saleek, a little inland, lie the 
naphtha-springs. I collected two bottles of the liquid in the 
stream, and it seems of average burning uality. The springs are, 
however, scant, and I should think of l ~ t t  9 e value to trade. 

Heturning to Basaidore, I embarked again on the schooner and 
passed down the Clarence Straits through the narrow Kishm 
Channel. AAer a few miles the strait contracts to a breadth of a 
hundred ards or so, and winds for a distance of about 21 miles i between ow islands and banks covered with babool, and fr inpd 
below the water-line with mangrove. A creek then t u r n  abruptly 
to the right mid leads up to the small town of L u k  This t o d i p  
lies cloee to the shore at  the fbot of a scarped slope, the wax-being 
etrengthened at  their crests by curtains and flanking nor At  
the furthermost side of the town is a e uare fort, with circular 
towers at  the angles p i e d  for guns. l 'he present inhabitants 
Beem entirely ignorant of the history of these fortifications; but 
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fro111 their construction and masonrv I sun- them to be , I I 

European. 
Like the rest of the island of Kishm. Luft is farmed bv the 

Sultan of Xaskat, and is sublet to u sheikh for about 1500 Gpees 
per annum. I t  n~ay contain 400 or 500 inhabitants, who seem 
entirely dependent for trade on the wood, which they collect on the 
neighbouriq islands and re-export to all points round the Gulf, 
for whose firewood consum tion the shores of the ('larence Straits 
form the natural store. &ere, as at  Bassidore, drinking-water is 
principally obtained from vaulted rain-water tanks. These tanks 
all along the coast-line seem of one construction, being oblong or 
circular vaulted masonry reservoirs cut in the soil at the foot of 
slopes At Luft fort, however, there are also several wells cut 
deep through the sandstone, and from which water is obtainable 
when the tanks are dry. 

Leaving Lufk I crossed the Straits for Khumeer to visit the . 
sulphur-mines, which are dug in a hill about a fursac inland from 
that township. The works are some height up the seaward 
face of the mountain, and pierce into the strata in long irre- 
gular galleries The ore is brought out in small pieces, which 
are piled conically in kilns. These are ignited, and the sulphur 
falls through an aperture into a receptacle immediately below 
the centre of the kiln, where it is crystallised, leaving a conical 
refuse of white lime or gypsum. The sulphurdigging are farmed 
by Maskat, and sublet to a Sheikh for 4100 Rrans. The Sheikh 
further pays a sum of 2400 hrans in presents to the Persian 
authorities. The outlay of sul hur varies from 60,GOO to 90,000 
muns of 9 Ibs. The lime is sai cf' to be of an excellent quality, and 
fetches about two rupees for 1000 muns of 9 lbs. when delivered 
on the sea-shore. The Sheikh told me that he re-lets the diggings 
in numerous sections, and that his own profit amounts to about 
one hran on the Delhi mun of 28 Iba of sulphur. Khumeer itself 
consists of a township and fort, very similar in dimenslu~ls to that 
of Luft; indeed all the township along this coastcline may be 
described as a cluster of flat, oblong stone boxes round a tumble- 
down stone fort, and with an outskirtin of temporary date-leaf f huts. Several craft were lying on the beac of various sizes. Along 
this shore, as indeed along all the shores of the Straits, are a serles 
of slight fishing-stakes, fixed at low-water mark, and formed of 
s t r ip  of the date-leaves, neatly tied together. Fish, with date?, 
and a little coarse barley-bread, constitute the main food of the 

P"P' The fish moet common and most relished is a large sort of 
lnul et ; soles and pomplet are caught, but do not seem to be mucl~ 
ap reciated. 

L y i n g  Khumeer the Straits widened to a breadth of 4 miles, 
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and on the Persian shore-line a salt formation, apparently a con- 
tinuation of that on the island of Kishm, crops out immediately on 
the water-line to a height of about ti00 feet, and turns eastward, 
following the line of the Straits for about 6 or 7 miles in a series of 
low hillocks of from 100 to 'LOO feet. 

From the Straits 1 pssed to the Island of Hormuz, visiting the 
ruins of the old Portuguese settlement. The fort, of solid masonry 
construction, is still standing, but is quite unre . A few rird useless guns; bearing date the early part of the eig teenth century, 
lie about the bastions. Three sides of t l~e  fort are washed by the 
aea, and the side facing inward is strengthened b a wet ditch, cut 
entirely through the narrow neck of land on w E ich the place is 
built. I t  seerns that during the occupation of the Portuguese a 
small ir~let of the sea on the easten1 side of the fort had sufficient 
depth of water for vessels of considerable tonnage to lie imme- 
diately under the wharves. This irllet is, however, now filled u * 

The other side of the ditch forms the apex of the towu, a c 'ch 
stretched in an irregular trian ular form along either coast-line, 7 and till it reached a range of Iii Is, forming at once the bass of the 
triangle, and a natural wall of defence. The length of the per- 
pendicular from the fort ditch to these hills may be about a mile 
and a half, while two towers, still standing, at  either extremity of 
the base imrnediately above the beach, and marking the limits of 
the town, may be about two miles apart The western of these 
towers still bears the name of Urgazee, and the eastern one that of 
Meshshateh. Outside the latter, and stretching south-castsard, 
seem to have been suburbs parallel with the shore-line, and leading 
down to a pier distant three or four miles. This pier and suburb, 
which bear the name of Trompuk, are alleged to be still standing. 
but I had not the leisure to visit them. 

I t  is iinpossible to guess what may have been the yeatest extent 
of the city of Horrnuz at any one time. Trcidit~on of course 
asserts that it covered the entire extent above defined, but I infer 
rather that the original Persian settlements ma have been t h e  
which now bear the above ancient names ; that Arwards, perha 
the Arabs on taking possession had their Bunder at 'l'rompuE 
and that, finally, the Portuguese preferred the ilit where their R" fort now stands, because it was at once natura y protected, tt'e 
nearest position to the old landing-place on the mainland, which 

-- 

I & ~ d  thnt along the Runder Abbass shorc-line numerous creeks are silted np 
T o  the northward on the contrary, for instance, on the Bushire peni~~sula. and, 
1 hlieve, alm on the opposite Arabian coast, there are signs of the laud being con- 
stantly caved away by the wa. Near the fort of Reshire the of 6011 h i d  
bare alon the beach-cliffs shows the ddbris of pottery for a considelable dis~anee. 
and to a 8ep& of 5; 6, or 7 feet. Some wells caved in still hang their sandstone 

&perturn over the cliffs, aud absolutely overha~~g the sea at high-water. 
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stood near the present Bunder Abbass;' and because, thirdly, it 
admitted of the closest approach of vessels of tonnage, and at all 
times a5orded shelter on either one or the other side of h e  fort. 

Immediately opposite the Hormuz Fort on the mainland, and 
about four miles to the eastward of the present Bunder Abbass, 
are the traces of a small ancient creek, now silted up; scjme 
masonry work is still visible. I t  is at  this spot that goods are said 
to have been shipped for, or landed from, ancient Hormuz. There 
are many traces of other small creeks along tbe shore-line, one iu 
particular close to Bunder Abbws, and which has silted up in the 
memory of man. I t  was robably the presence of this latter creek 
which caused the present gunder to be placed where it is, otherwise 
it would have been obviously much better placed some miles to the 
westward beyond Seroor, where a spit of land and the Kishm 
Island give much greater protection against the prevailing winds. 

The descri tion which old writera hand down to us of the 
s lendour of bormuz should, I think, be accepted with consider- 
[ a le care. For the period it was, doubtless, a tirst-rate emporium, 

but would at present, perhaps, be considered an ordinary oriental 
town. There are no traces of any ruins of either great extent or 
solidity. The most durable structures seem to have been their 
vaulted water-tanks, which of course, in a populous town wholly 
dependent on rain-water, were both numerous and of vital import- 
ance. The statement of Juvtamond,t that water was hawked about 
the streets on clunele for the convenience of passengers, shows not 
that the town enjoyed an additional luxury, but that a necessary of 
life, which is elsewhere freely used, .possessed a market-value in 
this utterly desolate island. I find ~t aleo difficult to credit that 
the thoroughfares tramped by camels were likewise spread with 
carpets and linen, s i n e  such an arrangement would not at  all 
suit the habits of those animals. I t  is more probable that 
the old shops of Hormuz, like hose of other eastern towns, were 
~haded - -  - by str ip of awnings, with bits of carpets, for the transaction 
of business. 

A local tradition alleges that the island of Hormuz was an 
appanage of the old Perslan town of Minao, situated on the main- 
land, on the banks of a fresh-water river, immediately east of 
Hormsz. Minao still bears its old name, which is said to be 
derived from the words Min and Aub, that is to say, land and 
water, par excellence. The fact is, aa a merchant of Bunder 
Abbass said to me, that mankind settled in the first instance on 
fertile land, and by the margin of sweet water ; and wherever you 

Four miles east of Bunder Abhass. 
t Pde Extracts from Justamond aud Ralph Filoh, p. SO, ' Government Selec- 

tions, No. XXIV. of 1856. 
YOL. XXXIV. 8 
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find these two mnt i a l s  in the neighbourhood of other ruins, y w  
may be sure of their claims to the priority of age. 

As to the general character of the island of Hormuz, it seems 
to be very similar to that of the salt and sulphur formations in the 
nei hbourhood of Khumeer, already described. 

Laving Hormuz, I sailed aemr to Bunder Abbas~, distant 
about 12 miles, in a north-westerly direction. I t  is a walled 
township of about 8000 or 9000 inhabitants, with suburbm, 

along an open sea-beach, backed at  a diitane of 
a range of lofty and apparently desolate 

the clefts in the middle slopes of this range 
produce excellent oranges,* and are said to be otherwise studded 
with trees. Behind the present town are some large t o m b  of 
euperior construction, but they are falling into ruina T o  the 
westward lie the dkbris of an extensive former town, and among 
them the ruins of an Engliih factory, which seems to have been in 
the first instance pulled down, to prevent its bein f used 

a 
of attack by any hostile force. A better an more sheltered 
position for a port lies about four miles to the westward, at the 
entrance of the Clarence Straits, which is said in former times to 
have been the site of a small Bunder. The preaent Bunder Abbasa 
is destitute of any pier or other artificial impovament, and has 
only from two to three fathoms of water at  a htance of two milea 
out, ao that during the uent southerly or south-eastern winds it 
becomes a lee-shore lash 9 by a heavy surf, rendering i t  necessary 
for craft to seek shelter under the islands of Hormuz and Kishm. 

XVII1.-On tire Comoro Islands. By Captain ALOEBNOB DE 
HORSEY, R.N. -. 

TEE Comoro islanb are four in number, and lie nearly midway 
between the northern extremty of Mad r and the African coast ; 
Comoro, the largest and highest of T?= t e four, giving ita name to 
the group. The others are named respectively, Johanna, Mobilla, 
and Mayotta, and are all high and of volcauic origin These 
islands, except Mayotta, are generally safe of approach for ships, 
having clear passages between them. 

Comoro Island. 
Cornon, (also called Angazecha) ie the northernmoat as well as 

the largest and highest island of the gioup, its dimensicurs being 
- -- 

Some of the &st sort8 of oranges at Zmzihar are said to be grafts h the 
trea in this mountain range. 
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e u p p d  to be about 35 miles north and south, by about 12 miles 
east and west. This island is leas known than the other three, and 
even ita form is very inaccurately defined: the slightneea of our 
knowledge of Comoro is probably owing to the fact of ita not pos 
sesaing any harbour, nor, es far as we know, a single good 
anchorage. 
p Comoro, unlike Johanna and Mohilla, is not under the dominion 
of a si le Sovereign, but is divided into several districts, which 
each ac 71 nowledge an independent chief or Sultan : these petty 
sovereignties are frequent1 engaged in war with each other. The 
natives are a fine race, an 'I of remarkable stature: they a pear to 
be of Arab descent, with an intermixture of Madagascar b 7 ood. 

There are several towns on the coasts of Comoro, of which the 
are Maro~ii and Itzanrla, on the west side of the island, 

and ouchamouli at  the N.W. extremity. princP 
Maroni Bay is in lat. 11° 40' 44" 8. The town of Maroni is 

situated a t  the head of the bay ; i t  is large, and surrounded by a 
wall ; thehuts are nerally detached, and the streeta narrow and 
dirty. Besides the F uta there are several substantial stone build- 
ings. The Sultan of Maroni is the chief of most influence in 
Comoro, although I believe the district subject to his authority 
is not large. 

suppli& are cheap and plentiful, particularly cattle, which are 
exported to the other C o m m  islands. Water, however, is very 
scarce all over the island. 

Itzanda Ba and Town are about 3 miles northward of Maroni, 
the two bays Ling  somewhat similar. ltzanda is governed by an 
independent chief, who does not, however, poasesa any importance. 
The town is walled in like Maroni, and is of about the same size. 

Comom Mountain is situated at  the south rt of the island, ita g. being about 8 miles from the sout ern extremity. The 
mean highest o part my otmervations gave ita height to be 8526 feet. The 
sumn~it of this mountsin is smooth and dome-shaped, rising so 
evenly from the sea on its south side as to give a deceptive idea of 
ita altitude when close to. Ita stupendous heigbt will show better 
at  the distance of 25 or 50 miles, and in clear weather i t  may be 
eeen at  more than 100 miles. The upper part is generally obscured 
by clouds, which occaeionally roll away, dlaclosing the smooth, dark 
summit at  an unlooked-for height, somewhat similar to Lord Duf- 
ferin's description of the appearance of Jan Mayen. This moun- 
tain is the more remarkable from the absence of any land of "P"' 
height on the opposite coast of Africa, and also on account o ~ t a  
being the high& mountain in the world, ua c red with the 
size of the  and. Nevertheless it has remainTl  believe, to 
this day unnoticed by geographers in their comparative tables of 
mounhns. 

8 2 
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Comoro Mountain, and, indeed, the whole ieland, is volcanic ; 
an eruption is aaid to have occurred about the year 1830, and 
again in 1855. In this latter eruption the lava i m e d  from several 
old places, and also on the more eastern part of the island ; it 
then had the effect of driving several dhows (native vessels) on 
shore, and of casting a great quantity of fish upon the coasts. 
Another eruption took place in 1858, on which occasion the lava 
flowed out of the side of the mou~~tain into the sea on the west 
coast, between the towns of Maroni and Iteanda, which, being 
only 3 miles apart, thus narrowly escaped destruction. We saw 
on our visit in 1861 the lasting effects of this eruption; all trace 
of vegetation was destroyed where the stream of lava had passed, 
and a projecting black p i n t  of scorious lava, which previously had 
no existence, had been formed about a mile to the northward oE 
Maroni. 

At the south-west point of Comoro ignited sulphurous vapours 
are said frequently to issue from the crevices in the ground, 
shewing lights at night to vessels when passing clase. The popular 
belief among the nabves is that this part of the island is inhabited by 
devils, and they will on no account venture in tbe vicinity at nigbt. 

Mohilla Island. 
Mohilla is the smallest and least elevated of the Comoro islands, 

being about 15 miles north-west and south-east, by 7 or 8 miles 
wide at its broadest part, not including some small islands at  the 
southwest end which extend rather more than 3 miles from shore. 
Mohilla is about 1,900 feet hi 11 ; on the east side the land is low 
near the sea, rising ently to t ie mountainous ridge running along k f 
the middle of the is and, which has no peaks, and appears capable 
of cultivation to its summit. The island is weU wooded, the hills 
being covered with trees to the very top. 

Mohilla is at present overned by an independent Queen, who 
is a niece of Radama I. o f Madagascar, and was educated by tbe 
French. She is married to a Zanzibar Arab of low caste. 

There are two principal towns in Mohilla, viz. Douiiny and Numa- 
Choa Douky is a brown, dull-looking, walled town close to the 
beach a little to the southward of the north-east extremity of Mo- 
hills ; it has a solid rampart or platform for a battery of guns 
along ita sea-face. The Queen's house is near the north-west 
corner of the town, facing the beach, and has rather the ap 
ance of a casemated barrack. I t  is in lat. 12" 17' 43" s., I==- ong. 
43' 46' 42" E. The natives are a peaceably-dispos~d people, very 
similar to those of Johanna ; the population is not large. The 
island is very fertile ; coffee and splce trees grow luxuriant1 in a 
plantation belonging to the Queen ; mnurnuts also abound. k t t l e  
are good and cheap. 
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Jolranna Island. 

Johanna is next to Comoro in size and in height, but far s u r  
passes it in beauty and fertility. In form it is t.riangular, the east 
side running about north and south, and the north side forming a 
deep bay, in which is situated the town. This island, as seen from 
the westward, has been aptly compared by Captain Nolloth to a 
schoolboy's "comparative view of the mountains of the world," 
being a succession of peaks one rising behind the other, and all, 
including Johanna Peak, being wooded to the top. 

Johanna is governed by an independent Sultan, who resides a t  
the town on the north side. The natives are hospitable and well- 
disposed, particularly to Englishmen, whom they have long been 
accustomed to look up to as their protectors and advisers when in 
difficulty. They are of Arab origin, but the lower orders are 
much intermixed with the African race. The slavery in this 
island is of a very mild and domestic form, the authority of masters 
over their slaves being in many cases almost nominal. The popu- 
lation of the island in 1862 did not probably exceed 10,000 souls, 
including slaves, and of that number nearly a tenth were carried 
off in the same year by cholera, which appears to have been 
brought from Mauritius. 

The climate of Johanna ie on the whole healthy, the shores 
being nearly everywhere free from mangrove-swamps. The 
cruizers on this station nerally consider this island a sanitarium, 
as compared with the o t!? er parts of East Africa. 

Johanna Peak, by the mean of my observations, is 5,177 feet 
above the sea; it is in about l a t  12' 14' 17" B., long. 44O 27' 34" 
E., near the centre of the island, being about 5 horizontal miles 
from Pomony, and 3 from Johanna Town. This penk is of conical 
form, and probably a thousand feet higher than any of the other 
ones which surround it. Except in the early morning it is rarely 
to be seen, being obscured by clouds. From the p k  a spur of 
mountainous land projects towards each of the three ends of the 
island. Johanna is, like the other Comoros, volcanic, but not 
actively so now ; the t r a m  of fvrmer eruptions are very distinct 
close outnide the town of Johanna, where vast accumulations of 
cinder may be observed cropping out on the road-side. 

There is a lake, probably the crater of an extinct volcano, a t  a 
considerable elevation in the mountains a t  the back of Yomony. 
Four of H.M.S. Brisk's officers ascended with some difficulty to 
this lake, but had not the means of corroborating the native report 
of its being fathomless. The Johanna men hold this lake in super- 
stitious dread, and affirm that there are porcupines, alligators, 
and extraordinary birds without wings in its vicinity. 

Johanna Town, also called Moussamoudoq is on the north side 



of the island in the de th of the bay, about 10 miles from Saddle 
Island, and about 6) f rom the north-east point. The south-west 
angle of the town is in 1st. 12' 9' 50" s., long. 44' 25' 51" E. 
The town, which is on low ground close to the sea, is subatantially 
built of stone, with very narrow winding streets, and is surrounded 
by a wall : it is overlooked by a dilap~dated fort or citadel, on a 
hei ht immediately behind it. The English consulate is a de- 
tac f ed building close to the beach, about 300 yards to the w e s t 4  
of the town. 

Pomony Harbour is formed by coral-reefs, and situated on the 
south-west cesst of Johanna, about 8 miles from ita southern 
extremity, and about 12 miles from Saddle Island. This harbour 
is very small, but has good depths of water, and forms a amwe 
anchorage for vessels not exceeding 200 feet in length ; at low 
water the surrounding reeL become dry, and the harbour then 
resembles a dock. 

Trade.-The exports and imports of Johanna in 1856 were 
estimated a t  under 10,0001. a year, of which fill1 half is accounted 
for by the produce of a sugar estate at Pomony, the property of 
H.M. consul of these islands. There is not much land suited 
for the growth of sugar, owing to the mountainous character of the 
island, but what has been produced is of excellent uality. w e  
has but lately been culbvated: the climate an soil are well 
ada ted for it. 

S 
$he ship arrivals amounted to 50 or 60 a year, 

whalers touching for refreshments. These vessels are c grincip.I1 arged 15 
dollars a year for recruit' and watering as often as the please : Y other merchant-vessels touc ing here pay 10 dollars port g uea 

Supplies are plentiful at Johanna : the small humpbacked cattle, 
similar to those of Aden, are of excellent quality, at a cost of 10 
to 15 dollars a head. Fowle are also small but cheap Sweet 
potatoes, ams, cocoa-nuts, and also fruits and other refreshments, d. are abun nt. A small supply of provisions and coal is kept at 
Pomony for the use of H.M. ships in the Mozambique. 

Mayotta Island. 
Mayotta, next to Johanna in dimensions, lies to the mu& 

eastward of that island, leaving a channel between it and the 
outlying reefe of Mayotta 29 miles wida This ialand is of 
irregular form, 21 miles north and south, with an average breadth 
of 6 or 7 miles, but if we include the dangerous coral-reefb wbich 
surround the ieland, the whole occupies a space of 30 miles north 
and south, and 24 miles east and west, and is contained between 
latitudes 12' 34' and 133 4' s., and between longitudes 44' 59' 15" 
and 45' 23' E. The island is remarkable from all pointa of view ; 
owing to its very uneven surface: volcanic-looking peaks rise in 
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a11 pa* the hi hest of which is Mavbgani mountain, which ie 
situated 7 miles f ioul the southern extremity of the island ; it has 
two peaks close together, of which the westernmost is the highest, 
being, according to the French Surve , 2164 feet above the eea 
The mast remarkable mountain is d&ongui, a sugarloaf- ak, 
which rises at less than 3 milea from the southern extreme o the 
island, and is said to be 2105 feet above the eea. 

P" 
Mayotta is said to contain about 8000 inhabitants, of a race 

similar to the other Comoro islanders I t  is now a French colony, 
A small military and naval establidment, haviflg been formed at  
Zaudzi some yeara ago. The island is capable of cultivation in 
mast parts: eight sugar-estatea on the eastern side are worked 
with profit, although l a b  is in great demand. 

In 1855 there was no cultivation on the western side of the 
island, but mads were b e i i  made to it. 

Zaudzi bland, in lat. 12' 46' 45" s., lon 45' 20' 14" E., lies 
to the wes twd  of, and is connected with, Satnauzi Island by a 
neck of sand, on which a causeway has been constructed. These 
two islands lie inside the chain of reefs on the east side of Mayotta 
At the north-east extreme of Pamauzi there is a lake, apparently 
the crater of an extinct volcano. 

The French establishment is on the island of Zaudei, and 
consists of a governor, colonial officers, some artificers and seamen, 
and about 100 soldiers, beeides a few native ones. There are 
several substantial go~ernment-buildings and storehouses, and 
numerous huts. A sup ly of provisions and coal is kept here for 
the troops, and for the firen& cruiser. on this station. I b e  wskr 
on Zaudzi is scarce and not good ; the establishment is supplied 
from the main island. 

The climate of Ma 0 t h  has the reputation of being very un- 
healthy ; the ~hores o ? the main island are lined in places with 
mangrove-swam which uncover at low water, and are productive 
of malaria and P" ever. In this res t, as well as in others, Mayotta 
differa from the other Comoro slands, which are generally con- 
sidered health y. 

P" 

Xm-Some Account of the Physical Geography of Nmfmndland. . 
By JULIAN MOBETON, Colonial Chplain, Labuan. 

T H I ~  country presents a nearly plane surfare of heaths, fens, and 
ponds, with some ranges of hills rather than mountains near the 
masts, which are much higher in the south and west than on the 
eastern side of the island. The highest headlands to the westwad 
are about 1100 or 1200 feet. On the east coast they arc lower : 





300 feet is about their average hei ht. Ponds or lakes and small. 
brooks are numeroue among the hi1 f s, and the scenery is beautiful 
but not grand. There are but two streams deserving the name of 
river ; they are the Great and Little Codroy Rivera ; the former 
navigable for 15 miles, the latter for only 6 miles, from the mouth 
upward. Large rocks in the channel impede the paasage of any 
craft larger than a two-handed fiat in almost all the other streams. 
One large lake named Ocean or Grand Pond, an idand in which 
is reputed to have been the last retreat of the now exti ated Red t Indiana, is situate in the interior country, not fru from t e head of 
the Bay of Islands. A gentleman who crossed part of the country 
in 1858, entering at St. George's Ba and emerging a t  Hall's 
Inlet, spoke of large lakes upon which 8e performed great part of 
his journey, he having a boat with him. One of these lakes a s  
nearly 40 miles long. From the course the traveller took, this 

l a y  
t lake muat be the Ocean Pond ; and his account agrees with 

e n  confirms that which I received from an old furrier, from whom 
I learned many particulars of the country. In the eastern part 
there are some very large nds, which are reported by the fur- 
hunters to be all c o n n e c ~ b y  brooks These ponds are Gander 
Bay Pond, U per and Lower Gambo, Upper and Lower Mackrell 
Ponds, and 8 lode Sound Water. Upon the Gambo and Mack- 
re11 Ponds I have travelled. The Gambos are two sheets of 
water, 18 miles in their united length, connected b a brook. 
The two Mackrell Ponds are very similar to the Gam l o  s in form 
and size, but lie further iuland, the Lower Mackrell being parallel 
with the Upper Gambo. Fur-collectors frequent the shores of 
these ponds, and are almost the only mns ,  beside the Micmac 
Indians, who really know anything o r the interior. From these 
persow I learned that the country within was similar in character 
to a part which I traversed a few milea inside Cape Freels. 
Towards thia ca the hills decline, the couutry becomes for a T space of many mi es very low and level, and there is a l a v e  bmak 
in the line of forest. The whole plain is swamp and heath, with 
frequent spots of bare granite rock protruding, and.here and there 
a small grove, or, as the country people term it, " droke," of ve 
stunted, blight-stricken fir-trees, none of them of larger 
than firewood. In 1851 some Indians crossed the islail 
Bay Despair to Freshwater Bay. They were 9 days in the inte- 
rior, having stayed by the way to kill and eat venison, and spent 
time in the desultory way which is usual with their race. I t  w a s  
reckoned that they might have come across in 6 days. From this 
I jud e that the character of the country does not present much 3 diffic ty in the journey. An old furrier, who had spent years in 
furallecting about the country between White Bay and Bay of 
hliinda, told mc when I waa intending a journey thither, that 1 



might travel from the head of White Bay without difficulty the 
whole distance in i) days ; and tbi supports the same conclusion. 
All that I have learned disposes me to believe that the central 
parts generally resemble the open lands near Cape Freels. 

There is very much b m  protruding rock in all parts of the 
island, presenting everywhere a rounded, warn, and water-washed 
appearance, such as could be produced only by their having once 
been part of the bed of ocean. Lltrge boulders, of stone of 
different character from all the rock around, are lod d in all 
parts; some of the most remarkable are upon the hig Bh" est lands. 
A recent, and 1 suppose still proceeding, uprising af the whole 
island from the sea is very observable, and many proofs of it have 
been brought to my notice. For instance, a narrow tickle at the 
head of Greenspond Harbour, in which the water now ia scarcely 
deep enough for a punt's passing, was, iu the memory of 
peo le, sufiicient for the pasage of large fishing-boats cal ed 7 "9" 
Yha lops. At Pinchard's or Pilchard's Island, and in Twillingate 
Harbour, rocks now above water are remembered as farmer1 
sunken rocks, over which it was poesible and usual to row sma !' 1 
boata In  many places, from the &me cause, the fishermen cannot 
now let their boats ride in the same water where their fathers were 
wont to moor them. I have been told of similar changes in Trinity 
Harbour. The prevalent k i d  of rock is a very dense gr granite, 
but there is upon an island in Conception Bay a quarry J v e t y  fine 
h t o n e .  Cop r, iron, and lead are known to exist in man 
places ; general F y in quantities too small to pay for working, thoug K 
m one part tu the westward some good success has been obtained 
in mining for both cop r and iron. Manganese ore was foand 
near the same place, K t  so impure that it would not pay for 

. During the last five or six years diligent &arch for 
rnlnera w!rkinf s has been made in the east and i~orth-east, by competent 
persons and at much expense. Specimens have been shown of 
metals found ; but the only real success, the only discovery a t  least 
which was followed up by a minin adventure, was a large vein of 
lead, of very pure quality, in T3ay%u1ls A m ,  Trinity Bay, which 
was worked in 1860-1, very profitably I believe, by some American 
capitalists. In the midst of succees the work was suddenly ended 
by, it was said, a failure of the metal : the vein was rted to be 
lost, and no t search seems to have been made "P" or a further 
discovery. E n d i a n  Bay there is a warm spring ; and in Fresh- 
water Bay I have seen in a pond two springs which always defy 
the frost, and keep, over each of them throughout the winter, a cir- 
cular open space, while all the other surface of the pond is coated 
with very thick ice. 

The soil is generally poor and nearly unproductive. In many 
bf the inhabited plaoes, espial ly on the north-east coaat, the 0111~ 
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soil is peat, often not more than one foot deep upon the surface of 
the rock. A few miles within the shore, however, there is a poor, 
yellow gravel beneath the turf; and in some few cea a substra- 
tum of clay. With this cla brick-making has t n attempted, y &ether the want of s u m  were due but not v e 7  siiccessfull . 
to the uns~utableness o the cla or to want of skill, I cannot say. 
On the western shore near the &my Rivers, I have ~ e e n  good red 
marl of many feet depth, and some gy 

Great heat and extreme cold are E f i q u e n t  in Newfound- 
land. I have noted the thermometer at 136' in the sun, when 
probably the height in the shade would be 97"; 
greater than the usual extreme, was not very infrequent. At 
place of my abode, near the centre of the east coast, the winter is 
seldom known in whieh the mercury does not sometimes descend to 
8" below zero, and I have known it to reach 22". It is commonly 
said in Newfoundland, and the remark is near the truth, that the 
summer is but a three months' season, and all the remaining nine 
months are winter. Sudden, great, and trying changea of t e m p -  
ture are experienced at  all seasona In summer the western wmdq 
blowing overland, bring extreme heat ; but usual1 on fine days, up. 
less the land-breeze is strong, the wind veers mu ti' ward, and before 
evening brings in fog from the sea; often makin fire and addi- 
tional clothing grateful in the evening of the same gb y in which the 
dry heat haa been scarcely s~lfferable. In winter the land-& 
blowing over a great extent of snow-clad country are most severe1 
mld, while those from the sea are mild and damp. With a dd? - 

of wind it is not an infrequent thiig for the mercury in one ni ht 
to rise from some degrees below zero to 30° or more above. 'fke 
cold always becomesnany deg~ees more intense for a few houra 
before the coming in of a mild wind from sea ; the frosty air being 
repelled, and returned in adenee state upon the land, by the force 
of the new-coming breeze. The same winds, namely, those from 
any quarter between south-west aid north, bring in summer the 
greateat heat and in winter the severest cold. For theae win& pas~  
over a great extent of land, which ie either greatly heated or snow- 
clad according to the emson. A similar remark is correct of the 
winds from north to south-went inclusive ; they are in winter the 
mildest, and in rmmmer the coldest, because of the fog which they 
always brin to the shore. An exception may be made to this 
latter remare because in Mueh, April, and May, when the Aretie 
ice is driving southward by the coast, the sea-breezes pasa to the 
land over so vast an extent of frozen water, and caw a biting 
ooldness of the air. But even at theae seasons the fog commonly 
prevails and the atmosphere is damp. Connected with these obeer- 
vations is the fact, that some winters which are very severe in the 
south of Newfoundland are mild seasons in. the north. In  those 
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winters the prevailing winds are from north and north-east, which 
comepom sea to the north and eastward shores, and pass o m l a d  
to the south parts of the island. By similar reasoning the f u t  is 
accounted for that the winters which are mild in the south are severe 
in the north, the prevailing winds coming theu from oppoaite quar- 
ters. The great fog-banks, which seem perpetual a t  sea, are much 
more fr uent in their visits to the shore of the south than of other 
parta: Aac t  which 1 venture to take in confirmation of the Lheory 
that theee fog3 are generated in the sea south of Newfoundland b 
the meeting of the A d c  currents and the Gulf Stream. In  a m a  l' 1 
book late1 published I have noted, aa one principal reaeon of the 
severity o f climate, the fact that two vast streams of Arctic water, 
the Davis Straits a d  East Greenland currents, combine and run 
by the shores, of Newfoundland, and repel the Gulf Stream 
Proximity to the vast Canadian continent, where so much land ie 
forest and uninhabited, is a cause capable of some amelioration by 
the increase of population there ; but the former is-one which must 
remain unaltered, and, so far as it is concerned, Newfoundland 
must ever remain a cold country. I t  is a common assertion of 
people in the cnuntry that the climate is becoming leas severe. 
Fhis assertion seems unfounded. The winters of 1848-9, 1853-4, 
1858-9, 1861-2, and 1862-3 were c o n f d l y  severe in the ex- 
treme, and the last two almost unprecedented. More rovision is 1 now made against the cold, the houses are better, and t e clothing 
of the people more suitable than in former times ; yet the ripur of 
climate seems to hare been borne a t  l e ~ ~ t  as well as it now is, and, 
indeed, fewer diseases were known then. 

There are some beautiful phenomena peculiar to such a climate, 
which I hope it is not out of place to mention here. 

The great fr& of winter cause eo clear an atmosphere tbat the 
skies, both by day and night, appear in marvellous beauty. The 
Aurora is remarkable for its beauty and frequent ap rance. I t  
seemed to me far finer on the north-west side of IY ewfoutrdland 
than anywhere else. Its colour is usually yellow, sometimes varie- 
gated, not often a general red. A man whom I knew attributad 
the loss of sight in one of his eyes to the Aurora, the raTs of which 
he said were layi quite low upon the water, while he was 
attending to t e sa~ 7 s of hi boat A feeling of something like 
spider's web across hia eye, which he tried to wipe awa 
believes, the eft'& of a ray of the Aurora through which k w s  
and from it blindnese resulted. Whether this is credible or not I 
am unable to judge. 

M i y e  is' a very ma1 appearance on the coast: eo ue very 
beaut~f haloa both of the suu and moon. 

Scarcely any object in nature can be more etrikin ly beautifill 
than what is called " silver thaw," or " glitter ; " an % thie is seeu 



many times in every winter. When rain or thick fog quickly 
follows a change to mild wind, the water falling upon surfaces 
which are yet frozen is at once congealed, and thua every object 
exposed to it becomes thickly coated as with glass. I t  can be 
imagined how magnificently brilliant the whole scene become 
when the weather elears and the sun shines ; every minute branch 
upou a tree, almost every blade of gnus, if there be 
snow, appears a distinct crystal. Once seen it cannot 

Thunder-storms are frequent and violent. To my 
they seem often heavier than any I have known during 18 months' 
experience in the tropics. I have seer1 in Newfoundland the trees 
consumed by lightnin on a mountain's sides, a house rent open, 9 large timber cloven, c othes burnt, and iron fused, in a storm of 
peculiar violence in August, 1852. Such stoma as this, however, 
are rare. Some of the heaviest I have known were in the winter 
8e-n. 

The atmospljere around the whole country seems to be at all 
times very greatly charged with electricity ; but perhap it is most 
so in winter. All fur, and the human hair, will discharge the 
electric fluid very audibl and, visibly at every touch; and all 

f i woollen clothin , especial y that worn next the person, makes a 
remarkable disc arge whenever it is taken off the wearer. 

As a consequence of the climate, rather than of any peculiar 
habits of life, the people, though very few of them are more remote 
fiom English parentage than the third generation, are in some par- 
ticulars a distinct race. They are generally of short stature, attain 
maturity very earl , and are remarkably prolific. The have r wonderhl power o enduring hardships; but diseaw, attri r, utable 
Inore or less directly to their hard livin is lately becoming very T prevalent among them. Consumption of t e lungs, almost unknown 
when I first went there, has increased alarmingly in the pa& 12 
years. Of 37 deaths in my congregation in one year, 14 were 
from this disease. Caries of the bone is another disease, cases of 
which are suprisin ly nameroua Many of the people suffer from 

r % scurvy, es ci ally t ose persons who for the winter -on live and 
work in t e forest above the coast. This, however, is not a new 
or increasin malady. Diseases of the heart are very common. 

A broad %elt of forest surrounds the island The wood. are of 
much finer growth, inore various in kind, and much lesa despoiled 
by the axe and by fires on the western side and around White Bay, 
than those to the eastward. Fir, spruce, pine, and birch are in 
the greatest abundance ; but there ate also larch, aspen, balsam- 
poplar, mountainah, and alder. Some kinds of timber are becom- 
mg extinct in places where a few years ago they grew in pleuty, in 
consequence of uns ng cutting for building pu E l-J'o= " for 
sale. Pine is thus ming scorn ; so is larch ; an ~t m difficult 
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to eet birch of any size larger than for firewood. Hany thousands 
of fir-trees are destroyed annually by rinding. The rind is required 
to cover fish in the wurse of curing. I have aeen far above the 
head of one of the bays a solitary spot of fine yellow deal, which 
seems to be the only remnant, to the eastward at least, of a once 
common timber-tree, and escapes the axe only because it is far 
ffOm water, and therefore could not be got out without too grwt 
labour. All trees in Newfoundland are of rather stunted growth ; 
but the timber is preferred to the larger and freer grown timber of 
the American continent, as being harder and more enduring. 
Attempts have been made to introduce the oak and t,he ivy, but 
under the utmost care the p b  exist in dwarf size, only to show 
the impoesibiity of naturalising them. Several kinds of fruit grow 
wild, principally upon ecrubby bushes and trailing plants on the 
heaths and swamp A very good f i t  is the one named bake- 
apple: this is yellow, round, about the size of a cherry, granu- 
lated like mulberry. One fruit only is produced by each plant ; 
but they are in such number as to make the whole surface of the 
marshes yellow in their season. One other berry, ~ d l y  plentiful 
upon the heaths, is vul rly named blackberry, but no relati011 
to the black or bramb r e berry of England. These fruits are of 
great value, not on1 in the diet of the people, who use them i largely, but also for t e support of birds and other wild animals, 
which are killed for food and for their fur. 

The severity of the climate, sterility of the soil, and difficulty of 
procuring and applyill manure, are all serious hindrances to agri- 
culture. Fish and ke f p are almost the only manurea obtainable, 
and these are very difficult of carriage where no roads exist and 
there are uo horses and carta, which is the case in a great part of the 
country. Some Scotch eettlers upon the Codroy Rivera have grown 
wha t  with some success. Wheat is yrown also on the inside lands 
near St. John's. On1 the 13 weeks grain can be aown, because 
no fall-sown seed can gve thm h the frmte of winter. Cultivated 
aa it is only upon land far "%o a ve the aea-shore, the crop haii 
often to he cut green. Barley is grown with more sure success in 
lands far u the bays; but that, also, in some years cannot be 
ripened. '&nip  are a gmd and sure crop, and great quan- 
tities of tatoes are grown; but these are almoet all of poor 

. r o r  this, however, the land is not wholly to blame, for  hi; proved by repeated experiment, that with proper manure 
and care it will produce potatoes thoroughly good. Carrots, pars- 
nipe, a hardy kind of onion, and cabbage are successfully cultivated, 
and in the south peas may be grown. These are nearly all the 
esculent vegetable8 which the land has been proved capable of 
producing. Crab-apples, currants, especially the black sort, 
gooseberries, and damsons, are the only table-fruits ; and of 



theee the first and laet can be grown only in the south of New- 
foundland. 

Fur-bearin animals are numerous, and a great source of p i n  
to some of f e tishemen, who in winter turn furriers. Arctic 
foxes are here in all their variety ; white, yellow, patch, silverc 
haired, and black-poles : the last-named the most precious. For 
good fox-skins, undressed, the furriera get from the merchant who 
exports them these prices :-white, Is. ; yellow, 5s. ; patch, 40s. ; 
silver, 120s. ; black, 200r Beavers, owe nearly exbrpated, are 
now becoming numeroue, being unmolested because of the low 
value of their fur. Brown beam are pretty numerous, and valued 
both for meat and fur. White bears are sometimes found on the 
northern promontory of the island, where I imagine they are but 
visitom, having m e  to the shore u n the ice which drifts down 
in spring from the Arctic seaa W O ~  were killed for a reward 
given by the Colonial Government, and became nearly extinct In 
1849 the reward ceased to be pad, and these animals are becoming 
again numerous and very troubles om^. I know one r man wbo 
has lately lost many sheep by them. A man in the E' y of Ielande 
showed me, in 1849, the &ins of three large wolves which he 
caught, out of a ga of six that had cbaaed a deer from tbe 
interior country intoyis garden, and lurked about his house for 
some days afterwarda One of the six was black, the others were 

Those caught measured six feet from the nose to 
. Deer are always in very great number in the 

interior, and sometimes they stray, solitary or in twoe and threes, 
to the outside a t  any Beaaon of the year ; but their general habit is 
to herd together in the northern parts of the interior during sum- 
mer, and as soon as the snow has set in and buried the moors, flock 
down southwards through the woods, where only they can then find 
food. This brings them near the outeide of the country and within 
reach of the people who wayla them on the ehores of the lakes, 
and shoot than in the water. f n those w&m in which snow do- 
not fall early, no deer come through the Eweste ; but they travel 
southwards then on the inaide. I regard this fact aa a combom- 
tion of the general report that the interior country is a p n t  open 

lain. In  such winters, the m o m  being free from snow, the deer 
&ve not oecrdon to enter the foreat, and do not Eame to the out- 
side. The ekin of these animala is invariably spoiled in the 
slaughtering and wasted. Martens, haree, and ermine are very 
numerous, and ottere and musk-rate are found in almoet every pond 
alld brook. 

The on1 diecovered relics of bygone timw and former inhabitants I of the lan are of no great age. The remains of Red Indians 
have sometimes been found buried, not in any 
but in solitary gravee. Five or six years ago su a dramvery ""'". wae 
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made close by the sea-shore in my mission. A large uantity of 
birch-h-ee rind had been used in place of a co5n. & ithin this 
wrapping only a few small remnante of bone were found ; but with 
them were arrow-heads, a knife, a clay-pi e, a saucer with red 
ochre, and a brush. These intere~ting *ria were all lo& and 
destroyed throu$~ the carelessness of the ignorant man who found 
them. Reckonln that from the Government or elsewhere he f would get some abulous price for the remains, he kept them in 
hie own custod , but allowed them to be handled b his family and 
neighbourn ti1 f they were mumbled and lo& k Bloody Bay 
and in Freah-water Bay numerous relics of eome former European 
settlers have been found ; but, unfortunately, no value was 
attached to them by the finders ; and they, aleo, are all lost. They 
were chiefly coins, knee and shoe buckles, pipes, and earthenware 
vessela Of the mine I was told that they bore no other impree- 
sion than '' flowered-work." 



HINTS TO TRAVE-RS. 

By Vice-Admiral Sir GEORQE BACK, F.R.s., Rear-Admiral 
COLLINSON, C.R, and FUNCIS GALTON, Eeq., F.a.s. 

APPLICATIONS are f uently made by travellers, to the Royal "E Geographical Society, or instructions by which they may make 
their l a b  useful to Geography. 

The Council have always shown themeelves disposed to pay tor?- 

eiderable attention to such applications, when they roceed from S: persons who are zealously engaged in preparing emselves for - - - - 
d u o u s  enterprises. 

If a specific question be a d d m d  to the &uocil on ~ o m e  par- 
ticular instrument or point of equipment, they usually refer it to 
a Fellow tR the Society whose experience might enable him to 
afford a satisfactory answer. But a question of a more general 
nature, on the best instrumental outfit for an inexperienced tra- 
veller, is of such frequent recurrence, and demands so lengthened 
a reply, that the Council thought proper some 
a Committee for its full consideration. The gars eport a@ of that ap P" 'om- 
mittee h a s  been extensively circulated under the title of 'Hints 
to Travellers ;' but as the first edition is nearly exhausted, we 
have been requested to take the opportunity of making a thorough 
revision of the work. This we have done. The present edition 
of the 'Hints to Travellers' will therefore form the answer of the 
Council, to whomsoever may request information, on the subject 
of which it treats. 

The following remarks are to be understood as addressed to 
rson who, for the first time in his life, proposes to explore a 3 country, and who aska, " What astronomical and mapping 

instruments, and other scientific outfit, ought I to take with me? 
and what are the observations for latitude and longitude on which 
I should chiefly rely ? " I ' o  this end we give a list of instruments, 
books, and etationery, complete in itself, down to the minutest 
detail, so that an intending traveller may order his orltfit a t  once. 
He would then be satisfied that be had omitted to provide hin~self 
with no object of real importance, that he had bought nothing 
superfluous, and that the different items corresponded together 
in size, in power, ~ n d  in their several uses. 

Lista drawn b different travellers of experience would un- 
doubtedly va ryxr  &ere is considerable difference in their practice ; 
but a beginner would never do wrong, who followed to the letter 
the list we are about to give. His danger lies in adopting scat- 
tered hints from many sources, and starting with instruments which, 
tbough severally good, are, when considered as a eet, incongruous 



and incorn lete ; and, secondly, in trusting to the advice of observeru 
who have I' ittle experience of the bush. 

The outfit we describe would suit an explorer in any part df the 
world, who deaired the means of bringin back as good 

explorers o f large tracts of $" and 
in obtaining. And in this list, professedly 

observer, simple and well-known 
W e  are very far indeed from 

thinking that instrument-makers have yet met all the wants of 
land travellers, but we hrwto that good results may be obtained by 
such instruments as are to be bought from any good optician. 
We therefore urge a young explorer to make these his mainstay ; 
and if he takes other instrumenta, to do so more for the purpose of 
testing and reporting on their rformances, than of relylng in 
entire confidence upon them. E a i n ,  it is hazardous for a man 
hastily preparing himself for a journey, to order new apparatus 
from a maker; he cannot be sure that it will be well made or 
ready in time, and he may have to set sail in possession of a 
strangely-shaped instrument-very delicate, difficult to pack-whose 
adjustments he has not had o portunity of mastering, and on which 
it is unlikely he will obtain in P ormation, after his de ure ; whilst, 
if he determines on buying a sextant, and other we P" 1-known instxu- 
men@ he ma make his selection out of great numbers that are 
always to be ound on sale, and mctise himself in their use, under 

I the tuition of ! the officers of t e ship, during the whole of his 
I voyage from England. I t  is therefore I our object to give a list of 

instruments with which we advise a traveller of little exyerielice 
I to provide himself, and which will be found thoroughly adequate to 
I d o  his work. 

I t  should be borne in mind that travellers can seldom attain 
I accurac in their observations, perha s hurriedly made, durin 
I first exp T oration. Latitude within f o F a mile, and longitude wig: 
I & of a degree, is a somewhat better result than is usually obtained. 

Emdnation of Int~tru.mnats.-Let every Instrument be tested and its errors 
determined andAbulated at the Kew Observatorv of the British Awiat ion.  
'I his is done for a trifling fee (ordinary therhometers, 1s. ; boiling-pint 
thermometers. 2s. 6d. : ditto by calibmtion. 5s. ; marine and portable barometers. 
6s. ; a z i m u t h ~ o o m ~  2s. &. ; superior sex.tanta, 5s. ; qiadranta, kc, with: 
out telesoopea, la. Unifilars, dip circles, and other magnetio instrumente 
are also verified. The instruments should be sent prepaid or taken to the 
" Superintenden't of the Kew Observatory, Richmond."   he establiehment 
lies ten minutes' walk from the Richmond lailway station, and is reached 
through a farm-yard, leading into a large meadow. 
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A  extant of six-inch radius, light in mei ht, bg a 5rst-rate maker, 
divided on platinum, to ten minutes. b mult have a moveabb 
ground-gkwa metm in front of the d i n g o f f  18% to tone Qwn a 

The gl"Y3 bsn le must be large and convenient. 

&&ant for detached apsditione, ar~d for taking dtihcdes when t b  dha 
is in use for lunarn- 

A ~extnnt of three-inch radiuq graduated tol~alf-degrees, in a leather case, 
fitted to slip on to a leather belt, worn round the waiet, if required 

dfercurdat Horizon- 
The trough must not be less than 34 inches, inside length, and of the 

usual constr~~ction for filterin the mercury whet1 it is poured in. The 
@ass amen " O U I ~  fo~ci, a n t  enou* to corer tb t m ~ h  
without touching it. It must behya%nbrate maker, for inkr ia  glam 
&torte the im*. Remm: one spare g h  and an iron 3 or 4 ovnes 
bottle of mercu y. 

A good etro silver watch, not too hea witb an open face and a 
nemnd-hm3: It muat wind up at the%&. The hands should ?x 
black steel, long enough to cover the divisione. The divisions sbmld be 
very clear and distinct. 8ee that the eeamd-hand U emywhem, 
truly upon the divieions. Rtaerve: et bat two other watch  of the 
Borne chareater ; these shonld be rolled up eeparately, each in a loosely- 
wrapped parcel of dry cloth- and they will never come to harm ; the 
should be iabclld, and rarely opened. The immediate envelope hood 
be free from fluff or dirt. Covers of ohunoie leather should be P.rbed 
Mn oa W - & n  span watch-glamea, fittin$8+y -two 
to eaoh' watch. l'hree spare watch-keys; one might bed to the 
sertant-uuie, one wrapped up with eaeh watch. 

An azimuth compass, graduated from 0' tu a60°, with a ehield of tram 
cut out here and there, to admit light, fixed over the glaaa Rrarrar: 
two epre  glasllee and a eecond azimuth cornpeas. 

Two pocket corn- from 14 to 2 inchee in diameter. Their needles 
must carry car& uated, like those of the azimuth compsss, fmni P O0 to 360°, in dition to the pointa These compasses should be 

' 
light in weight, have plenty of depth, and he furnished with cstclles, 
to relieve the needle from its ~ i v o t  when unused. The needlea shonld 
work steadill and quickly :'mch as make lons-slow milktions, 
are to be avo~ded. Carda half black and half white. an, recammended 
for night work. 

Laden- 
To be need with oil. The milector shonld throw a d& light forwrnb 
and daonwu+dr A lantern is md imporbut. A anall brll of 
spare wick. Oil. Hg" ax candleu, for nas on detmjd  expedibr  
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The Sollowing is a good design for a lantern :- 

L Tbmdoator,of #but (14- sl ldlym rgwd sqbst.atla1 ksa 
bilyls I3 It must r u ~ I n  In wlmlever Ition I t  ls pl.ced 

D. Tbe door: On op* it, Ule hmp ,a &1o ILa place. 
C. The condcortnl( lm 
H. The b a n d h  snb.(ur(*l one. It fold# Baq lad 1s fixed, nob t& 

the body of tha hlmn,  but to a 8hleld. to pmtect the knuckle# 
h m  tha h ~ t e d  body of the h t e r a  Betwesn the lhleld d 
tbshternueLbe.tr-bolqtaletIndr. 

Three short and stout boiling-point tliermometers, and a tin pot to boil 
them in. (See p. 2d6.) 

Three ordinary thermop~eters, graduated to lW at least, if for hot 
climates. 

Large pccket size (24 inches across) crphle of working without f~actnre 
over the highest mouutain ~~ that ie exlmted. 

Protractors : one large circular brass one, 5 or G inohes is diameter ; 
1 horn protractor, 5 inches, all graduated, like your compasses, from 
O0 to 360' ; 2 ~emicircular ones, 34. 

A graduated ruler of 1 foot or more, in metal; a small quare;  a anall 
ate of in~trumenta 2 dozen artists' pins. Mdiupl size mmuring 
tape, sity 12 yards ; pocket ditto, 2 yards. 

~ e m m r d u m - W e  have designedly omitted from this list both chro- 
nometers and mounkrin burometffs, on account of their proved difficulty of 
transport without injury, aud the frequent diippointmenta they lmve caused, 
even to very careful travellers. 

ADDITIONAL ~ s T E U M E N T ~ ,  NOT NECXMABY, BUT CONVENIENT. 

TeZucope- 
A large mval w deer-stalking teleacops, for obne~vmg eclipsee of 

Jupiter's sate1lit.a and occultations of small shm. Jt sl~ould. be 
fitted with a micrometer. (h p. 281.) The traveller abould tent it on 
the satellites, and be himeelf sati~fied that he can see them through 
it, before concluding the bargain. An ordinary telescope is wholly 
inadequate for that purpose. 

GLqpwalch, or pocket chronometer. 
P M e r .  
Empty inznnncter t u k ,  and a s  iron bottle of mercury for filltng thepl, to 
be used st a few important statioes. (k p. 285.) 

P&t l d ,  with a m i m  to show when, the bubble ih when it  is held 
to the eye. 

Mountak a y w  for W i n g  water, an lurd by the Alpine Club; 
awful for etermining the heighta of windy mountain-topa 

l&zximo und minima the~mametern. For m e t e o r o l o ~  obee~vationa, we 
Huin gauge. } p 288. 

Pao~r~o.--It in difficult to give general ~ l e 8 ,  becauae the modes of trans- 
port vary materially in different oc~untries. Inquiry should be made by the 
ratending traveller a t  tbe Royal O m g a p h i d  l3ockty's roomn, as to what 

T 2 



would be the beat for him. The cornere of all the should be haw- 
bound ; the fittings shor~ld be atmwed, and not glued ; nnd the instru- 
ments should admit of being taken out and replaced with perfect ease. 
Thermomeka travel beat when slipped into indir-rubher tubes ; and a mil 
of such tubing will aerve ae a floor, to protect n case of deli& instruments 
from the effwts of a jar. 

Sta.ii0m-y- 
An artist's board,or a t  leaet a stiffportfolio, torule and draw upon,aolarge 

as can conveniently be camed. 
Plenty of good ordinary paper. Note-books (not " metallic," for prepared 

paper wauta stre~~gth, and the leavea of such books are constantly tom 
out and lost; they nre also damaged by wet). They sl~ould d l  he of 
one aize, any 6 inches by 334, or larger. A leather poujl, Laving a flap 
buttoning easily over, to hold the nobbook in use. 

Two (or three) ledgers of strow ruled paper, foolscap size, a h  with - a 
leather binding ; the pages sxould be numbered, and journal o k r v a -  
tions, oreemenb, and everything else of value, written in then]. 

A aheet 3blotting-paper cut up and put hers and there in the ledgers. 
Tracing-pnper, both carbonised and transparent. 

ruled for latitude and longitude. !k:F :;%sa pens and holders; also tine drawing-pens (iteel cro~rq~~iLL*) 
sdholder. PH pencil8 ; BB ditb. 

Penknives. India-rubber cut up in bits. 
Ink-powders of a kind that do not require-vineoar. Red ink. 
h i n t s  for map,  via., Indian ink, Inke, cobah, gamboge, oxgall, in a 

mal l  tin caee. 
Hall-a-do- sable paintrbrnahes. 

Boob- 
Raper's, Inman's, or Norie's Navigation Tables. 
Weale's Tables are convenient from their compactness. 
Shadwell's Car& of formulre, and Carr's Synopeis, if the traveller haa any 

mathematical knowledge. 
Nautical Alrnanack for current and f ~ ~ t u r e  yearn, strongly bound. 
Three or four almanackit, such se Hannay nnd Dietrishnen. ' They gim 

a vnst deal of information, are useful b take on detached expedatious, 
also to cut tables out of. 

Tables for boiling-point thermometers, to be got a t  the thennomster- 
maker's. 

Celestial Maps (unooloured) pasted on canvas (and learn how to nse 
them.) 

The beet mn of the county you are going to visit that are to b obtained. 
Admiralty E n u d  for the use of Travellers. 

Though the sextant, almanack, and logarithmic tables taken 
b land travellers, are identical with those used at sea, 
o L rvations of the landsman and his whole method of wor E"' have the 
quite a different character to that of the navigator. This is owing 
to several reasons, of which the following are the chief:- - 

1. A sailor is obliged to measure his altitudes from the sea 
horizon, and must therefore mainly depend on the sun. The lands- 
man is obliged to measure his altitudes from the mercurial horizon, 
and mainly observes stars ; because the double meridian altitude 
of the sun ie frequently out of the range of hia sextant, and a 
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midday halt is inconvenient. The use of stars and the mercurial 
1 horizon introduces difficulty on the one hand, and great refine- 

ment on the other. 
3. A t  srs, the accuracy required for ma ping a m u n 7  is of no 1 nee ; neither could the sailor attain to suc accuracy, if e wished 

it. First, because of the uncertainty of the effects of refraction 
upon the apparent position of the sea horizon. Secondly, because 
the mercur~al horizon gives a double altitude, and therefore double 

recision to the m u l t  ; eo that a sextant of 3 inches radius on 
f&d has the e t h c y  of one of 6 inches at sea And, thirdly, 
because the.unsteadiness of the ship interferes with the free use 
of the inverting teleecope. 
. . 8. The sailor carries Greenwich time with him by means of his 

I ghmnometera A landsman cannot trust to chronometers. H e  
muat find Greenwich time by the independent means of lunara, 
satellites, or occultations. 
, 4. Positions at sea that cannot be determined by astronomical 
ob~rvatiom, are roughly laid down b Course and estimated 
Distance from the last fixed station. 8 n land, they can be laid 
down with great accuracy by trianoulation. 

'5.  T h e  unsteadiness of the &ip makes observation of the 
eatellitea, or of occultations of stars, an impossibility to sailors, 
while they are exceedingly easy and convenient to land tra- 
yellera 
. 6. Magnetic variation has to be found constantly at sea, owing 
to the rapid change of position and the iron in the ship. On land 
but few otmervations are required. 

General Remarh an Ob-n.9.-Endeavour with much fore- 
thought to balance our observations Whenever yoh have to dY take a star's altitu e for time east, select q d  wait for another 
star as nearly as may be of the same altitude west, and use the 
same telescope, horizon roof, 8.c If a meridian altitude be taken 
north, choose another star of similar' altitude, and take it south, 
so also with lunara In this way your observations will be in 
pairs, and the mean of each pair will be independent of all 
instrumental and refraction errors ; and by comparing the means 
of these pairs, one with another, you will know your skill as an 
observer, and estimate with great certainty the accuracy that your 
results have reached. Never rest satisfied with your obeervations, 
unless you feel sure that you hare ained means of ascertaining P the limit beyond which you certain y are not wrong. Weight 
all your observations; that is, when you write them down, put 
.66gcnnl," " very good," " doubtfid," tc., by their sidea 



Ndure of Observationr :- 
For Latk& 

1. The meridian altitude of the sun or stars is the simplest sa8 
safest. Circum-meridian altitudes of stars in pairs, a. and a of tbe 
zenith, afford the perfection d accuracy. I t  m fo be understood 
that several altitudes should be reed off, and time noted, during 
the 5 or 10 minutea before and after Me meridian pasage. 

2. The altitude of the Pole Star is a ready method in the 
northern hemisphere, but only available with an ordinary cextant 
and mercurial horieon between the N. lats. of sbout 15" and 604 
Neam the Equator it is too low for the mercurial Irqrizw, and 
nearer the Pole it is out of the range of the sextant. 

8. When the sky iti partly clouded, mure whatever eta& yon 
can surely identiry, in caae the meridian altitudes should be last. 
Almost any two stars, with the interval tloted, are mfficient for 
the determination of the latitude, by the more or leas troublesorno 
calculations described in works on navigation It is better to 
observe one or two additional stars as a oheck against mistake. 

For Longitude- 
Whenever you intend to observe for longitude, make s regalar 

night of it ; working hard and steadily, so as to accumulate a mtse 
of obsemtions, a t  a limited number of etatiom. Taking a few 
ofiand observations, a t  a great many stations, is time thrown away. 

1. No method is more serviceable than that by lunar distances 
They should be made in pairs, with e k r s  E. and w. of moon, 

and nearly equidistant from it. Also the thermometer and baro- 
meter (or its equivalent, a thermometer in boiling water) should be 
noted, and the refraction corrected accordingly. I f  thermometric 
and barometric corrections be omitted, in obeervations made on r 
high and heated plateau, there will be seriws errors in the results. 

A corn lete pair of lunars, made wholly by oue person, & 
of the foylowing observations, in addition to t h e  for &ilu&. 
None of them may be omitted :- 

1. Rend thenl~ometer In air. 
2. Adjust harim-glm, if nmsary. 
8. Two pair d observations for index error. 
4. Three altitudes for time, star r. 
5. Three altitudes for time, star w. 
6. Five lnnnr distances, star E. of moon. 
7. Five lunar distarrces, star w. of moon. 
8. Three altitudes for time, stax w. 
9. l'hree altitudes for time, star r. 

10. Two pair of observations for index error. 
11. Read thermometer in air. 
12. Read barometer (or its equivalent, ae thermometer in boiling-mtet). 

- 

The ~eries A m y  be repeated over and over again, w, baa M the cjr 
hnnd can be surely depended o n  



2. Occultations give the longit.de with great accuracy, but 
the rarely occur. They are very troublesome to calculate. d Jupiter's satellites occur somewhat more frequently than 
occultations. They give fair results, and are most convenient 
a proximations to a traveller; for they require no calculation at  
afi, except for local time. 

i t  may save trouble to others if I mention here the way which, 
after many trials, I adopted of observing with a sextant. Dming 
the day time I made out a list of the stars that culminated at con- 
venient hours, and their expected altitndea I set my watch by 
sunset, if it was very wrong, and took care that the minute hand 
went in correspondence with the m n d  hand ; that is to sa , that 
the minute hand was trul oTer a division when the Becon hand ?, d 
pointed 0 seconds. If t ey did not go together, I moved the 
minute hand till i t  was rightly set. Then 1 spread my rug north 
and south in an open spot of ground, trampling down the bd le s  
and long ~ a e e  round ~ t .  Next, when the time of observing 
a p d e d ,  I lighted my lantern and set it on the ground in front P o my rug ; to this I brought all my instruments, aud first spreading 
a small cloth to the right of the lantern, I set my horizon an it, 
filled it with mercury, and covered it with a glass. The cloth was 
to catch any mercury that might be spilled. I then propped u 
my watch to the left of the lantern, laid down my note-book, wi tl 
the leaves tied open, and taking out my sextant, adjusted it to the 
expected altitude, and screwing on the telescope, which always was 
ke t a t  my focus, I laid myself flat down on the rug. Then taking 
%the m f  fmm the horizon if them happened to be no rind, 
and turning the glare of the lantern away from my eyes, and 
upon the watch, I made an accurate contact of the star with its 
reflected image ; then looking quickly round, I observed the 
watch. I now turned the lantern towards me, changed hands 
with the sextant, read off and wrote down, thcn turned the 
lantern back on the watch and recommenced. For a meridian 
altitude I read off and wrote down about ten observations, both 
time and altitude, bejgnning a little before the star reached the 
meridian, and continuing after it had percept~bly sunk ; it w a s  
thus easy to estimate the meridian altitude with accuracy. For 
greater refinement, in order to measure an important base line, 1 
occasionally protracted theee altitudes and drew a curved line 
through them with a free hand, to guide my judgment in 
estimating the meridian altitude. For lunars, I took time with my 
second sextant before beginning; also two or three times during 
the pro ess of the lunar, and finally at the close of all. I w e  t h ~  
very i n g  ndent of the good going of m watch, for by o b w i  
every &hour, no watch that went at  d ! could go far wrong. 



AZIMUTH. 
Genera2 Remarks.-The azimuth compass is one of a traveller's 

most useful instruments. To use it, it 1s best to make a pile of 
stones and lay the cover of the compass on the top, with its bottom 
upwards ; this makes a amooth table for the azimuth compass 
itself to be moved about on. Be on guard ainst m etic & ; I .  P it may happen that the bare peaka of hig , hllls, w lch are the 
best of places for observin from, and which a traveller often 
makes great sacrifices to reacf, will be found so magnetic as to make 
compass observations worthless. A small sextant should alwa-ys 
be taken u ,on these excursions. It is of little use in a wild B country to evote much time to getting accurate bearin,% as the 
landmarks themselves are rarely well defined : the main endeavour 
should be not to mistake one hill for another, to judiciously select 
good angles, and to carry on more than one independent echeme 
of triangulations a t  the same time, by comparison of which the 
accuracy of the whole may be tested. It is surprising how much 
work may be thrum away by want of jud,pent; and also bow 
much may be done, with very little trouble, by a person who h s  
acquired a good eye and memory of country. 

For true bearing- 
The true bearin of a heavenly body may be obtained either f from observations o its altitude or from the apparent time. As 

the formula for obtaining the latter does not appear in many w o k  
on Navigation, it is given :- 

Tlms / Admrrtb. 1 Month 

= = h i  iPL o r n  

I-; 1- she Oafns 

Narr-Am I  L of Ibe @um abectim M Lbe t polar dbL and Co. k t .  : +h obe L wptc m i & 
oBer. and a a 

Add uca 1 and 2 when polar dlsr b ter Uuu Co. Iatilude. 
Bclbbra . " E . .  

ox. 1- 
A pp. Ume i Ba.L 

A I C 1 = T q .  -- 
AIC a. Tang. Arc ¶ . - 

8 - k ( = A I C l - ~ r c l )  
mag. 

V.rt.uDu 



The a lar distance between ,the Pole-star, which is only 1B-0 
I 

from the Y" ole, and any object on the horizon, affords an a proxi- 
mate and simple n~ethod of obtainb the true bearing : the ormula 

. for the reduct~on of the oblique to t fe  horizontal angle is 
P 

Reduction of Angk. 
I rl. md obj. Cosine 

Alt. Secant 

Red. Angle Oosine 

The bearing of the Pole-star a t  all t ime, or any other celestial 
object, when on the meridian, affords approximate means of attaining 
a t  once, without any calculation, the variation of the compass. 

BASE-LINES. 

By Dtference of Latitude.-For base-lines the more rapid 
methods of attainment are alone suitable to the present object 
None of these measures is more accorate and speedy than that 
obtained by meridional altitudes of the same heavenly body (sun 
or star, not the moon) a t  different stations by the same observer 
with the same instruments. If the stations are on the true 
meridian, or nearly so, their difference of latitude is their distance ; 
and if they are otherwise situated, their true bearing and their 
difference of latitude give the distance between them. (See p. 305.) 
By Micrometer a Sextant, and Short Base.--Should the traveller 

carry with him an astronomical telescope, it 'is advisable that i t  
should be fitted with a micrometer for measuring small angles ; 
care is, however, requisite in seein that the board or ob'ect used 
for the base is accurately measuref, and that it is at rig i! t angles 
to the line of sight I n  the absence of the micrometer, the sex- 
tant will give a very fair approximation; the augle should, 
however, be measured both on and off the arc. Rocbon's micro- 
meter 'has been used with great effect in the geological survey of 
Canada 

Tabb for Rough Triangulation un'tJcout the usual Instruments 
and without Cdculdion. By F w a ~ s  GALTON, F.B.~. 

A traveller may ~ a ~ e r t a i n  the breadth of a river, or that of a 
valley, or the diince of any object on either side of his line of 
march, b taking about 60 additional pace% and by making a 
single d m n c e  to the Table on the following page. 
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S u p y  he is hvelliog from A to Z (Fi . I.), and wishes h, : learn t e distance fmm A to C ; and, it may & also the angle A. 
Let him proceed aa follows (referrin now to Fig. II.). 9 1. Leave a mark a t  A. 2. W k 10 paces tow& Z, a d  
make a mark, calling the place m. 3. Walk back to A. 
4. Walk 10 paces towards C. 5. Walk to m, counting the 
paces to the nearest half-pace. (This gives the measurement of 
the line a (Fig. I.), which is the chord of the angle A, to 
radius 10). 6. Walk 80 pacea towards Z ; make a mark, culling 
the p h  a. 7. Walk 10 p m  towards Z, calling the plsoe B ; 
this completes 100 pacee from A. 8. Walk 10 paces towards C. 
9. Walk to n, countlug the paces to the nearest half-pace. (This 
gives the line b, whi& is the chord of the angle B, to radius 10.) 

Now enter the TaMe with a a t  the mde and B at tbe top, atld 
read off the distance A C, and the angle A if also required. 

I If the Table be entered with b at  the side and a at  the top, it 
gives B C (and B). 

Of course the units need nat be psces : feet, furlongs, miles, 
hours' journey, or anything else will do as well ; and the units of 
A B need not be the sa~ne as those of a and b. Also any multiple 
or divisor of 100 for A B msy be used, if the tabular wmber be 
similarly multiplied. 

Particular care must be taken to walk in a straight line from 
A to B. I t  will surprise most people, on looking back at  their 
track, to see how curved it has been, and how far B n is from 
pointing truly towards A. I t  is always well to sight eome distant 
ob'ect in a line with Z when walking towards it. 

b e  triangle A B C must be so contrived that none of its angles 
are less than No, or the chords of the angles at  A and I1 will 
not be found in the Table. I'hese cases cease to give reliable 
results when the measurements are rudely made, and have there- 
fore been omitted. 

Should a traveller have no Tables by him, be can alwap pro- 
tract his merwurementa to a scale on a eheet of paper, or even 
ou the ground, and so solve his problem. If real accuracy be 
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aimed at, it is clear that it may be obtained by carefh niea~4ure- 

ments of the base and chords, combined with a rigorous calcn- 
lation, as was first suggested by Sir George Everest, formerly 
Surve or-General of India (See ' Journ. R. Geog. Soc,' 1860, 
p 1 2 l )  

On a Conrposit&n for Xwping Watches or Corn- W&r$ht. By 
JAMB BBOCK, Chronometer Maker, 21, George Street, P o r t m a n  
8qnare. 

TIIE method that I should remmmend for preventing water from penetratiq 
watch-cases, is the application of a preparation of beeewax and resin to the 
eeveml parts where it  is possible for the water t o p .  The preparation I 
recommend should be composed of equal p r t a  and well mixed. If i t  i~ for a 
very hot climate, the quantity of "resin should be sli litly increased. It 
may be kept pre red, and when ranted, a portion m e l d  and applied to tbe 
several prta wi%a small brush or feather. If the watch is an ordinary qn 
fm, with a SNAP bottom, the parts that ehould be attended to WB-lsS the 
g l a a  Apply the re ration round it, and rub it  in with the t h u n ~ b ,  b~ 
which means it wirl worked into any cavity. 2nd, open the glass md 
apply it  round the part of the case upon which the glass shuts (be careful &tt 
you apply i t  to all the jointa of the cam), c l w  the glana and n e w  it down 
tightly; what is squeezed out may be cleared away with the n 3  a a pi- d 
wood. 3rd, open the back (where the watch is mound up and apply the i preparation in the aame manner 8s jnet named. The case wil q u i r e  a little 
more force to open it, and the back should be attended to frequently. If tba 
watch has a hunting (or double) case, or a bottom t?uat opms roith af7y-sp.iag, 
the difficulty of keeping out the water is much increased, 8s there are so m m y  
openings into the case for the spring, &c. I should recommend that tbe 
s ringa be removed (which is erraily done, as they are all sdrewed in), aud that 
tge holes throu h which the paas, also the mew h d c q  be stoppad up with tba 
preparation; a i o  remow t fe  p d - p i e e d  fmm the pendant (this i. d m c  by 
taking out the screw, which passes through thc bow), and stop up the bole 
from which it has been taken; but care should be used in doing so, as i t  is 
essential that it  sbould be stopped MOUI the hole through which the scl.en of 
the bow passea. The bow may then be returned. The prepration should 
now be applied to the glass and the shutting parts, in the manner before 
described. The hunting cover will keep shut by nature of the p r q m r d o n  

(Extract from ' Nautical Surveying,' by Sir E. BELCHER, pp. 9,IO.) 
Before taking leave of this subject it may not be nnimportant to describe 

the opemtion of silvering the lasses of sextants, an thorn employed oo 
mrve ing duties very frequently fave to perform the operation. .'de npaisited are dean tinfoil and mercury (a hare's foot in handy)- 
lay the tinfoil which should exceed the surface of the g h  b a quarter d 
an inch on each side, on a emmtb surfsca (the buck of a .boo& rub it m r  
smooth with the finger, add a bubble of mercury, about the sim of a small 
shot, which rub gently over the tinfoil nntil i t  spreads itself and b o a - s  a 
silvered surface, gently add sufficient mercury to corer the I d  w that its 



1 rurface is  fluid. Prepare a slip of pa r the eize of the tinfoil. Take the 
,.as in the left hand, previously wel/?cleaned, and the paper in the right. 

I Brush the surface of the mercury gent1 to frm it  from d m .  Lay the paper 
r on the mewry, and the g h  on i t  6rraing gently m the glass, withdraw 

the paper. Turn the glass on ita face, ant1 leave it on an inclined plane to 
allow the mercury to flow off, which is accelerated by layi a strip of tinfoil 
as a conductor to ita lower edge. The e d p  may, after tw3ve bond  r e 4  be 
re~aoved. In twenty-four houre give it a coat of varnish ma& from spirita of 
wine and red -ling-wax. I t  may be as well to practiae on small bite of 
common glass, whsh will soon prove the degree of perfection which the opo- 

I mtor hes attained. 

To jitl a tuba uni% mercury as a tunporay Baromehr-tube, for 
occasional us. 

I Take the ladle n d  for melting lead for bdlets, and scour it bright with 
I nand. Prop the tube at  a sli htly inclined angle on the forks of two st.icks, 

planM in the gmund, and rate emben of the campfire below it. lbm i t  till 
I thoroughly warm ; almost too hot to touch. Strain the mercury through 

paper twbted into a cone. Boil i t  in the ladle. Hmt some more mercury in 
I a cup ; and let everythin cool again. When cool enough to handle, set the 

tube on end, upon a clotf~, to catch overflom of mercury. Fill the lube to 
overflowing. Put  the finger firmly on the top and revem the tube ; plunging 
the end that is c l d  with the finger, into the cup of mercury. Then remove 
the finger gently. If, on iuclining the tube, the mercury rises to the top with 
a shnrp tap, it  has been filled to the exclusion of all air, and it will do. All 
that now remains, is to measure with a rule from the top of the mercury in 
the tube, down to the top of that in the cup. I t  will be found convenient to 

I have two mnrks scratched on each tube ; the one an inch from its open end, 
and the other at  30 inched interval from the one below. Then if the lower- 

I most scrntch be brought level with the surface of the mercury, the distance 
fmm the uppermwt scratch has alone to be measured, and this mn easily be 
dona 

The operation of filling a tube should be practiced at  home in comfort, 
with a properly-mado barometer for comparison, and lenty of mercury to fall 
back upon, before trusting oneself to  the dificultiea ofthe open field. 

, . .. ,. .. 

The operation of boiling a thermometer is of the &$est naturc 
in theory, but is oRen extremely troublesome in practice, without 
a proper v-1 ,to boil; it in. This should have a serviceable 
wooden handle. The lid should be specially made to hold the ther- 
mometer, and to give a vent to the steam. 'fie diagram overleaf 
shows an dective apparatus. The 6re on which it ia set should 
be neatly arranged, and be made of dry wood ; it must not be too 
large or smoky, and it must bum steadily. The saucepan should 
be set 6rml , on stones or aods, or arruss a narrow trench, that 
there may & no fear of it. upsetting, when the fuel ~ubider  
The ohrvation of the thermometer must be made after the water 
hm been boiling freely, but not too tumultuously, for three or four 



minutes; and a t  least four or five readings should be taken, at 
half-minute intervals. Though pure water ought to be used, yet 
any water that ia not very hard will suffice for a traveller's 
ordinary need. 

The following is the manner in which the observations are 
D taken :-From 4 to 5 inches of water are put 

into the tin pot; the thermometer is fitted 
into the aperture in tbe lid of the sliding tribe 
by means of a colIar of cork ; the tin tube is 
then pushed up or down to admit of t he  bulb 
of the thermometer being about two inches 
above the bottom of the t Free ebullition 
is continued for tluee or P" our minutes, and tbe 
height of the mercury is repeatedly-ascertained 

A. A mumon tin dunng that time, and the temperature of the 
bcbu hlgtr by 3 in &meter. 

R. A B I I ~ I ~ ~  tube ol tln air is noticed. Having obtained tbe boili 
moving up and down h td 
pot; the h e d  the ,, points, it remains to determine the value '3 
Ezr. pwh%azFs the indication of barometric pressure from the 
o ~ n i n g  1. C. ~ b b  bdds following Tables, which are fairly approximate, 
ark, through whleb thetbar- 
mometcr 18 rightly pasad and will m e  in the absence of 0th- 
7 When the thermometer has been boiled at 

leRontaama~ben-v.  the foot and a t  the summit of a mountain, 
E. Holed for the b e e s c a p  

ol a t w m  nothing more is neceseary than to deduct 
the number in the column of feet opposite the boiling point below 
from the same of the boiling point above : this gives an approxi- 
mate height, to I s  multi lied by the number opposite the meua 
temperature of the air in 5 able II., for the correct altitude :- 

0 m .... Boiling point at summit of the hlll.. 204.2 = 4027 
itafoot .. 208.7 = 1690 ,, ...... - .... Approximate height 2337 

Temperature of the dr h v e  .. 76O 
PJ ,, below .. 83 

L- .. Mem ...... 79 - Multiplier 1.398 - 
Correctdtitude.. . . . .  ZS566ft. 

When the boiling point at the upper station alone in a b e d ,  
we may assume 30.0 inchee, or a little 1- as the aver height 
of tbe barometer a t  the level of the lea. 'I'he altitu% of the 
upper station is then a t  once approximately obtained by inspee- 
tion of Table I.; correcting for assumed mean temperature of the 
stratum of air between the upper atation and tha seo level by 
Table IL 



Tasm I.--% find the B.waaetdo Pmmre and Elevation corrmpondiug to any 
observed Temperstore of hi l ing Water between 214O md 180". 

TABLE IL-nble of Multipliers to correct the Approximate Height for the 
Temperature of the Air. 

T0t.l 

- - -  -- 

Bnter with the mmn tempemtare of th stratum of air traversed, md mmltiply 
the rpproximrte height by tb nambw oppoclite, for the true Altiode 

214 
213 
212 
411 
410 
409 
208 
207 
206 
205 
204 
203 
202 
!MI 
200 
199 
198 
197 

31'19 
30'59 
30'00 
29'42 
28'85 
28-29 
27-75 
27-16 
26'64 
96-11 
25-58 
25-08 
24'58 
24'08 
23.59 
23-11 
22-64 
22.17 

Feat 
-1013 

507 
0 

+ 509 
1041 
1534 
2049 
2566 
3085 
3607 
4131 
4657 
5185 
5716 
6250 
6786 
mr 
7864 

Feat. 
. .. .. .. 
- 51 .. .. .. 
52 .. .. .. .. 
53 .. .. .. 

- 54 .. 

Fat. .- 
-504 
-507 
+509 
511 
513 
515 
517 
519 
622 
524 
526 
528 
531 
533 
536 
ass 
541 

. 
O 

196 
191 
194 
193 
199 
191 
190 
189 
I88 
167 
186 
185 
184 
188 
189 
181 
180 

kbat 
8407 
8953 
9502 
10053 
10606 
lllGl 
11719 
12280 
19843 
13408 
13977 
14548 
15IP4 
?I5702 
18281 
16868 
174% 

. 21*il 
21'26 
90'82 
20'39 
19'96 
19-51 
19-19 
18-79 
18'32 
17-99 
17'54 
17'16 
16'i9 
16'42 
16-06 
15-70 
15.~5 

Feet. 
543 
546 
548 
651 
553 
556 
558 
560 
663 
565 
569 
672 
575 
578 
581 
584 
587 

FeaL .. .. 
. 55 .. .. .. 
56 .. .. 
57 .. 
58 .. .- .. .. 
69 



?a Hints to n a d e r s .  

Meteorologioal lnstrudions fw the use of k+pen'imced Ohertms.  
(Extracted chiefly fmm a Circular hued by the Meteorological Society.) 

THE chief ob'ect of an inexperienced meteorological obeerver b should be to o tain data whence an accurate table may be com- 
piled, of the following character :- 

.The original observations h u l d  be carefully &rved, in 
order to pve  evidence of the sufficiency of the data whence the 
printed results have been obtained, and to afford opportunity of 
investigating such anomalies, as may a t  any future time call for 
inquiry. 

r h e  followinw instructions show the minimum of effort with 
which trustwortKy results can be obtained. They are specially 
intended for residents Travellers on the march must act up to 
their spirit, as nearly as they can. 

Phw 

IAt. Lon& met" 

tamp. range. . , ------ 
Jan. I 

Feb. 
Mar. 

O~~ERVATIONS ON HEAT. 
1. To Expose Themumeters.-The instrments must be placed 

in a carefully selected p i t i on ,  or all their results will be vitiated. 
Choose an airy place, where there is continuous, dense, and am 
shade. There set u a box of not less than 2 feet in heig s" t, 
width, and depth. l! must be constructed precisely on the p r i n  

June 
July 
Aug. 

E!t 
Nov. 
Dec. 

! 
. . I  

. : I  

----- 
Y e =  I I I 
No. of yean' observation .. . . . . 
Hours and mode of observation .. 



Hints to TraveIIer8. 289 

ciple of an ordinary meabsafe-; that is to say, it must be roofed 
(and better still, double roofed) h m  the rain, and have perforated 
aides, whether of gauze, trelliiwork, or Venetian blinds, through 
which the air may pass with perfect fieedom. It must be fixed on 
a stand or be suspended 4 feet above the pound. The ther- 
mometers ahould be hung on supports laced m the middle of the 
box, except where otherwise mentione cf in the 1st method, 3. 

2. Monthly Mean Tern aturea-The average of the daily 
means, taken by one of t k" e methods described in the next para- 
graph during an entire month, gives the monthly mean. If  om+ 
siondy a day or a month be drop d a gap must be left h the . 
record, and no attempt be made to &el &. 

3. Daily Mean Temyxrahrres. 
1st Method: This ie the more accurate, but requires observa- 

tions to be made twice in each day. 
Procure a 'ar or box, of mt less than 8 inches in len h, width, P a d  depth ; 111 it with dry mud, and set it in a proper y ex@ 

box (5 1). Place a thermometer upri ht  in the middle of the sand, 
with its bulb buried from 3 to 4 mc es below its surface. Note 
its readings twice a day, a t  intervals of twelve hours, say a t  9 A.M. 
and 9 P.M. ; the mean of t h w  readinge may be accepted as the 
daily mean. 

2nd Method: By observations made once in each day. 
Hang a &mum and a minimum thermometer on supports, as 

described in 8 1, and note their readings once daily, either in the 
the ~ndexea The 

When the year's work is completed, it will be easy to estimate the 
corrections due to the several months, and to apply them to the 
monthly means obtained by this 2nd method. 

4. MontIdt~ Bange is the difference between the lowest and 
highest realnge during the month. 

5. Year2 Means, whether of temperature or of range, are the tY averages o the monthly meam 
"The enclosure of a maximum and minimum self-registering 

thermometer in a large cask of sand, which might be opened 9- and read off twice a year, woul also probably afford a very 
murate mean reeult"-Sir John HerscheZZ. 

VOL. XXXIV. U 
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6. These must be measured by a Gauge, which should be placed 
on the ground or on a low stand in an exposed situation. T h e  
relation of the units of length and weight is such that the tenth of 
an inch of rain falling into a vessel whose mouth is a circular area 
of about two inches and nine-tenths in diameter (1.4467 inch 
radius) will weigh an ounce (Troy). Every medicine-chest con- 
tains a fluid ounce (Troy) measure ; and, fa i l iy  this, it will suffice 
to mark the space occupied in a small vesse by 480 d r o p  of 
water, whose weight is one fluid ounce. A TO rly made rain- 
gauge and graduated measure is, however, pre era le to any make- 
shift. 

P r- 
WIND. 

7. Practised observers rarely use a weathercock, but wat& the 
way the clouds (when any) are drifting. These are far steadier in 
their come then anythin driven by the surface-currents of wind. 
For the requirement of t f e tabular statement now desired, it will 
be sufiicient to note the prevalence of periodical weather. 

Extm&fiwn a LBttsr from JOHN KIRK, ILD., F.w., &IL 

TT seeme to me that I cannot better carry out the wiah of your Committee 
than by briefly reviewing the various inetrumenta which proved of use dnring 
the e . x p  into Eaat tropical Africa, on which 1 had the honour to a r e  
under r. Livingstone for upwards of five yearn na chief officer, surgeon, and 
naturalist. It is not newawry to make reference to work done near'the steam- 
veeeel; there eve a pliasce needful for a oomplete survey might be h n d .  
My remarks e h x  %ereion, be ratrictsd to the land-journeys, w h a q  to 
secure succw, it  was neoeesery to limit the number of our party and reduce u, 
its utmost the baggage, coneistent with obtaining ecientific information regard- 
ing the countries traversed. On such an expedition every pound weight mvrd 
is no much more cloth, &c., carried, and r e p m t a  eo many more mila  h- 
versed. To this, however, there ie s limit, as the instruments must be wm- 
plete, else the journey were almost time and labour thrown away. 

Perhaps no exploring party has travelled in lighter marching order than we 
did, and yet taken with it  the mearu of scientific research. 

Our equipment might be c l d  as astronomical, mehmlogicsl, botanical, 
and zoological-the heavy loads being barter goode. No tent was carried, and 
our own personal baggage, besides h r m a  and ammunition, consist& of a bag 
of beddiip and epsre clothing. 

When Dr. Livingatone and I croseed the mountains and .reached Iake  
Shirwa, our outfit was ae follows : one Cinch sertant, one mercurial horison, 
one pocket chronometer, two priematic cornpassee, one pocket compass, om, 
field-glans, one aneroid barometer, two oommon thermometera, two boilln - p i n k  
therrnometara (the b r u  appantua minmonly supplied is quite .aprkous), 
botanical paper, arsenical map, one wideslouahed bottle con- spirib 
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of wine, pocketlens, knives, note-boo4 water-colours, mathematical tables, 
nautieal aImenack, and wax candlea 

The mxtant and horizon were under the care of one man. They are on no 
account to be contained in the same box, partly from the danger of escape of 
mercury, but more especially t o  avoid the severe shock which so heavy a weight 
receives when lacedm the ground, or shonld it happen to strike agamst a rock 
or a; uul t&sa are contingencies to be exp~ted. When carried, the limb 
should be very lightly clam on the arc. We found no better plan when 
on the marah than having t %* e sextant and horizon fastened to opposite ends 
of a bamboo or stick, and carried over the shoulder of one of the portaR 
All the other instnunenta not carried by ourselves were packed among the 
other baggap. We read off the extant by the help of the war candles, which, 
from the shllnesa of the nights, we were able to use in the open air. On a 
rho* journe suah an ontfit is all that am be deeired. 
R* 4 !hwd.-1 may stat43 that the usual diitmce ummpliehed each 

travelhg day was 10 miles geographical in direct line, without regarding small 
detours in order to avoid marshes, hillq or nullah, and the common rate per 
honr meseured in the name way 2+ milea Of caurse this ie only true of a long 
journey; individual bye' marches will vary much, reaching 20 miles in a 
oonntry such 8e the Batoka plaina, and falling to 6 milea after hard continued 
labour throughout the day, aa we found among the hills near the Shire before 
the had been m a  in, or by the side of the Zambezi, in the gorge of 
~ e d b a e a ,  from w F ah all the p r t y ,  excepting Dr. Livingatone and myself, 
were forced to turn. 

Tbmmm&k 0htionr . -Maximum and minimum t h e m e t e r a  are of 
great nee; also obmrvatiom on the temperature of the earth at various depths 
and d large bodies of running water. Of more importance than delicacy of 
instruments ie the skill shown in the aelectim of a epot for meteorological 
o k a t i o n s ,  free from radiationat ni ht and solar heat by day, whether directly 
or as coming from local currents off %eated nand or blackened rocks. 
Cdlecting P h t r  and him&.-I shall on1 remark that a very valuable 

aeries, illustrating both Flora m d  Faun% mag b packed in very -11 mm- 
pam, if judiciously seleoted and accompanied by notes; but for this a know1 
of each department ie needed. Duplicates are to be camfully rejected, and ? t e 
membem of numenoas genera sacrificed for others, showing variety of form. 
Of course, where practicable, a collection camot be too large or the duplicates 
too numerow; but the explorer will mldom be encumbered with many speci- 
mem. 

On the outfit needed to folbw Natural Hietory I need not dilate. Each b r a ~ h  
would require mp~rsta instrnctiom ; but for the eqpphical traveller dosirone 
to do mething,  EU I can my is that hie knowkeage and common mra must 
guide him in selecting from the riches around, what he shall bring home. 
Thing of economio urer are always more important than mere curiosities ; for, 
without a scienti6c kuowledge, he will not know the kind of rarity which will 
be valued at  home. He will find common brown paper the beet for drying 
plants, srsenical eoap the beat preservative for akins, and apirit the only 
good fluid for wet apeoimene. 

In mding  home csse~, unlees the mntente are thoroughly dried, it will not 
be adviaable to close them up in soldered cases, which too often confine the 
damp and cause mouldinean. A tin-lined box with any flaw in it is womt of 
all ; i t  will not only admit but retain any water that may fall on it. 

P h o t o g m q  is little suitedfor dietant and wild muntnes, yet where it  can be 
employed is o the greatest service (& p. 293). When abandoned, the camera 
lucida will take its plaoe in delineating natural objects. I shall not now try to 
induoe the traveller to carry with him an apparatus to Central Africa or any such 
place, but only mentiou what I found of use on the lower Zambezi. My inetm- 

u 2 
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ment was an ordinary landecape camera, made by Negretti and Zembra, which, 
alter travelling or lying about for five years in the tropics, came home v i h t  
a joint looee or slip of wood atrrted. The process adopted was the r u e d  
pper, which, for elmplicity of apparatus, and chemicolq and facility in the 
transport of negatives, has not been aurpaeeed. 

One great advmtsge which I found wan the abeence of the mel l  of oollodim, 
which in a hot coun seems to be very injurions, and atill mom d tbe acetic 
wid, which 1 m p d b  the citric. The negativq il w d e d  in tbe h~ 
of potamium, need not L f i ed  for many ntat. after, and when rai.brd i 
melted together into a cake with b w a x ,  may be taken anywhere without 
danger, and again separated and ironed out at home. 

The dry collodim proam, which I believe will now supersede almd dl 
othm, had not made much pmgma when we went out ; but in order to tPst 
i t  I took with me-plates, prepared and sensitieed in England in January,lEf& 
which, when tried at various times, continued to yield pbturer up to do,@, 
1863, having been kept eensitive all the interval a t  Yet6 on the 5 b r s j .  

dl&&.-I feel nome hesitation in mentioni the requisites for the 
esplorerse medicinechat (in tropical Africa) If h% one of the profsiq 
he will fit i t  out according to his own views; but the following may be of w 
to the non-medical traveller, and I ma my, in the first place, that it need 
occupy much spa ,  otherwise he may L tempted to nee i t  tm often :- 

Quinine ia the mast eseential of ita contenb, and the least apt to ham. In 
the cure of fever it cannot be overestimated; as a preventive it  bas uttaly 
failed on the l b t  coast, and thua belied the good name given it  by m y  
in other parta The traveller ahould be well mpplied with quinine d tbe 
best quality ; all unbleached kinds are ao mnoh impurity ; they are no oh- 
in reality, and muaeons from the larger doee needed. I t  may be well to bar 
in mind that although in mild auwg it is as well to precede the qainios bg 
opening medicine, yet that in severe amen it may be given a t  any stqp of de 
attack and in large doeea, from 6 to 20 grains. 

Cakmd.-If the traveller knows but little of medicine, let him dread t-m 
when taken in oft-repeated emall d m  ; i t  will be in combination with dba 
purgative medicines, such as rain 4 jala?, and r h M ,  that it  is n d ;  
and the best oompound he can take in fever will be the following :--qui& 
rhubarb, calomel, jalapresin, three grains of the former and four of the W, 
mixed together in powder and made into pills, as needed. 

The other remediee next in importance am carbonate of mds, opium, Do& 
powder, nitrate of silver, and blitering-fiuid If he is troubled with we+ ep 
a +in to the ounce solution of nitrate of eilver mill perhape relieve it; but 
many of the eymmmplainta among Enropesna in Africa are of a deepatrd 
nature, indicating a agetern much reduced and in need of change. 

In tropical Afrioa mnstroke in little dreaded, and the protection to the bad 
nctxmuy in other conntries is not requisite ; but the clothing should bp d 
flannel or serge. Besidea the risk from cnxmdiles, bathing in the W 
rivers early ie dangeroaa, for then the water in warm and the air cold. 

Before commencing the morning march, a cup of coffee or ta should Jvryl 
bo taken, and wet hoes or etookinga removed when at  m t  : nothing iu 
oertain to bring on fever than wet feet. 



PHOTOGRAPHY. 

"THE following note on Portable Photography was written 
in 1862. The improvements I urged in the d plate manufacture 
have not been carried out, probably for want o ?" su5cient demand ; 
but. still, even in the present state of things, one can get on 
tolerably well. 

"I still use my apparatus as before, and, except the addition of 
an extra lens, to shorten the exposure in di5cult cases, I have seen 
no reason to make any alteration. 

" Very Bincerely yours, 
'& W. POLIE." 

Phatugraphy for Zkatmllas and T a d .  By Professor POLE, R R . ~  

@printed, by permianion, from ' Macmillan'a Magaeine.'l 

Donbtleee, the ides must often haw occnrred to almoat every traveller, 
what an advantage it  would be if he could himself take photographe, where 
he likea, of what he likes, when he likes, and how he likea. But such an idea 
must soon have been dismissed, from the supposed incom tibility of this with 
ordinary travelling mngementa The usual notion o ~ h o b g r a p h i c  o p n  
tions comprehend8 a fearful array of dark rooms, huge instruments, chemical 
praphemalia, water, and mesa, which no m e  r m n ,  out of the profaional 
photographic guild, would think of burdenin imself with on an orditmry 
purney, and which only a practised adept coufd use if he had them; and so 
the ides of a traveller's taking views for himself on his tour is generally dis- 
m i d  at  once ae an impracticable chimera. 

Now, it  is the object of this article to show that each a view of the mattar 
is a delusion, and that any traveller or tourist, gentleman, or lady, may, by 
about a quarter af an hour's learning, and with an amount of apparatus that 
would go into the gentleman's coat pocket, or the lady's reticule, put himsell 
or herself into the desirable pcaition we have named. 

I t  is not our intention to write a treatise on photography ; but we must state 
enerally what the operations are, in order to make our explanations inbl- 

figi bla 
The procese, then, of taking a photographic picture consists essentially of 

three main divisions, namely-1. Preparing the plate ; 2. Taking the picture ; 
and 3. Developing the image ; and the moet common and best known arrange- 
ment of these ie as follows :-A glass plate of the proper aize ia coated with 
collodion, and made sensitive to light by dipping in a bath of a certain wlu- 
tion. I t  is then, while i t  remuina nwiat, placed in the camera o k u r a ,  and 
exposed to the image formed by the lens ; after which, but still &fore 6 1 ~  plate 
h a  had time to dry, i t  is taken out, and treated with certain chemicals which 
have the property of developing the image rn obtained. The late is then 
what is called a "negative ; " from which, after it  hu been aecurtufby varnish, 
auy number of impreasiom or " printan may he taken at  any time. 

NOW, it  will be seen by the words we have printed in italics, that, according 
to this method of operation, the whole of the three part8 of the p r o w  must 
be performed within a very short spce of time ; and, since the first and third 
require to be dons in a place to which daylight cannot enter, a dark room, 
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supplied with a somewhat extensive atmrtment of chemical apparatus, mnnt 
be provided close to t l -  where the picture is taken. This method, from 
the necessity of the plate remaining moiat, is called the wet ~ ~ O E Z I R  It iB 
dways employed for portraits, and hss the advantage not only of great b ~ t y  
of finish, but of extreme sensitivenem, req4ring only a few seconds' ex- 
in the camera 

The wet p r o w  was the first, and, we believe, for some time the only mllo- 
dion process in use. But, in a happy moment, i t  occurred to somebody to 
inquire whether it  was really indispenssble that the plates should be kept 
moist during the whole operation ; and it  was found that, by certain modifica- 
tions of the p m s  of preparing them, they might be allowed to dry, and that 
some time might elapse between the preparation and the expure, as well as 
lstween this and the development. The immense advantage this m i d  to 
landscape phobgra hg led to extensive investigation ; and l e v e x p ~ o c e w s  
have now been peiected which will secure thia result Plata may be prep& 
at  any convenient time and place, and may be camed about for months, r d y  
for use at a yoment's notice; and, after the picture is taken, the may alpo be 
kept some time before development. The only price we pay for t%is advanUgl 
is the necessity for a little longer exposure in. the camera; which, for land- 
acapes, is of no moment at  all. 

The bearing of this diecovery on our more immediate subject will be at  
once apparent, it eta rid of the necessity of providing, on the journey, for 
the preparation and $evelopment, with all their cumbersome and hubleaome 
a pratua, and limits what is necessary to the simple exposure, or taking.of tL picture. And another advantage of still more importance toll ow^ h 
this-namely, that the plates may be prepared and develold, not only in 
auotbor place, but by another person. The knowledge, care, and skill required 
for photopphy, as well as tho stains and all other disap,reeables attending it, 
refer almost exclusively to the reparation and develo ment ; the expamre to 
take the view is an operation o r  the simplest kind, w t c h  anyhody may l a m  
in a Sew minutas, and which is attended with no trouble or inconvenienca 
whatever. 

Limiting, therefore, the traveller's operation to the taking of the picture, let 
11s consider what this involves. The first question which decta  matarially 
the portability of the neoessary apparatus, is the size of picture to be taken. 
We are accusbmed to eee very large and beautiful photographe of scenery and 
architecture ; but these would be impracticable for the traveller, as the dimen- 
sions of the plate increase so mateuiauy evely portion of the appmtus. Dif- 
ferences of o inion and of taate may exist as to the degree of inconvenienca it 
is worth agile putting up with; but the writer of this paper, after m- 
sidenable experience, has come to the conclueion that the smallest size in 
ordinary -namely, the stermscopic plate--is by far the most eligible one 
for travelling. The object ie not to make large and valuable artistic pic- 
-that we muet always leave to the professional man-but it  is simply to 
preserve faithful representations ; and this may be done es well on the small 
as on the large d e ,  and with infinitely less trouble. For, though the size is 
small, the delicacy of detail procurable with well-prepred plates, even in a 
large extent of view, is something marvellous, ss may be easily seen in some 
of the magnificent sterooscopic views that are to be had in the s h o p  ; h i d e s  
which, the stereoecopic effect gives an air of reality to the view which greatly 
enhancee the value of the representntion. 

The camera for taking stereoscopic views has now been reduced, by inge- 
nious contrivances, to a very portable am. The one used by the writer is nine 
iuches long, five and a half inches wide, and three inches high-about the 
dimensions of a @-sized octavo book. I t  weighs 8 little over two p0UIld4 
and hsy by a s tnp  round the u e ~ k  in walking with no inconvenience. !ha 
stand fo dB up into a stmight stick, which ia carried esaily in the hand. A 



ntoclr'of eight plat=, in slides ready for we (sufficient generalty for s day's 
o rations), go into two folding pocket-csses. The tourist cam thus walk 
a c u t  without the slight& sense of incumbrance, and is prepered, a t  any 
moment, to take a rfeot etareoempio view of anything he --an operation ' 

which will m p y  E m  from five to fifteen minutrr, according to the light, and 
the time he may take to c h w  hie pi t ion .  

Considered as adding to the Laggage of the traveller, these things are hardly 
worth meutioning-as, with the excaption of the stand (whioh travels well in 
oompany with an umbrella), they will all lie wugiy in a spare corner of a 
portmanteau. Of conrae, however, a stock of plates must be added. A dozen 
of these, with nppropriate packing, will occupy about 8 inches long, 4 incheo 
wide, and 14 inch high ; and from this the s p  occupied by any number it  
is pro@ to take oli the journey may be easily eetimated. Suppcee them 
are five doeen--% pretty fair allowance-them, with camera and all complete, 
will go into a very portable hand-box, or into one of the small black leather 
bags now eo common. 

If the operator choosee to go to a little extra trouble, i t  is highly nabisfactory 
to be able to &dop the plates on the journey-which may conveniently be 
done in the evenings, a t  a hotel or lodging; and the apparatus for which adds 
very slightly to the bulk of the preprations. A mall  case of bottles, 6 inches - 
square and 3 inches thick, together with one or two small looee articleq are 
all the author takes with him. The development of a plate takea five or ten 
minutea, and is a prucese easily learnt; and the satisfsctio~of being able to see 
the Beme evening what one has been doing in the day, is quite inducament 
enough to do it. But still, we re p thi. is not necsrary, as the development 
may be left to another person an to another time. 

We think we have &own how every traveller or tourist may be his own 
photographer, with much l e a  trouble and difficulty than is generally  up 
posed; and we must add that this is no untried plan. l'he writer of this 
article haa been much in the habit of travelling ; and, for years past, when he 
has gone on a journey, the little camera has been put into the prtmanteau, aa 
unmumingly and as regularly ae the dreesing-case. I t  has travelled in all 
sorts of countries, and has cast its eye on scenes which camera never looked at  
before; it has been a never-Piling source of intareating occuption and amuse 
ment, and has reoorded its travels in hundreds of interesting views, mme of 
much excellence, and very few otherwise than succzseful 

But it ma be asked, Yince the advantage and usefulneza of this plan are m 
undeniable, H w  is it  that we do not sa i t  in more fr vent we? Simpl f a  
the reamn that the dealers in photographic appntus"9naue never yet harf the 
enterprise to establish a manufacture and nale of dry prepared platas, in such 
a way as to i m r e  their popularity. 

The manufacture and sale of photographic appnratua and chemicals i n  now 
becoming a very large branch of commerce; bnt many of tlie large numbers of 
tradesmen who prosecute it  appear to have a much more earnest view towardn 
the profits of the boeinena than to the advancement of the art-for, mum the 
death of poor Mr. Archer to whom we owe almost entirely the pre~ent state 
of photography, and who \ ost a fortune in ite improvement), nearly every 
advance made has been by private individuals. We must not be misunder- 
stood. There are many people who profess to sell dry plates, and these may 
often be found to possess many of the requisites they should have; but few. 
can be depended on, and none combine all the qualities which are necetssary to 
give the system tbe fuU benefit of its inestimaMe value. Some will not keep 
long enough before exposure; eome will not keep at  all after exposure ; eome 
fail in sensitivenese; some spoil soon after the are opened ; to say nothing of 
the constant liability to stains, irregulnritiea, %isfen, and all mrta of trouble- 
nome and annoying defects, which not only spoil the operator's work, but- 
what is of more imprtance-deetroy all reliance on his operations, and ao dio- 



courage him from undertaking them. We are not wre whetbet some deslers 
may not be obtuse enough even to encourage defecta, from the short-sighted 
notion of increasing the sale ; but this we can say-that we know no maker 
who will guarantee the sincerity of his wish to make good plates, by coneanting 
to allow for them if they turn out bad onea If this state of t h i i  arose f m  
imperfection in the art, we should not grumble, but could only nrge imp- 
ment ; but this is not so. I t  is well known that dry plates can be made, satis- 
f ing all the conditions we have named, and which, with care and syatenn in 
t i e  manufncture, might be rendered thoronghly trustworthy. I t  i. only the 
indolence or obstinacy of the trade that prevents their becoming regular articlee 
of commerce. 

We do not wish, however, to diecourage the traveller who may wish to adopt 
this admirable aid to his wanderings; for the object to be gained is so important 
that it is worth striving a little for. In the present state of the matter, be 
must either learn to prepare his own plates-which, after all, is no great 
exertion--or, if he buys them, he must at least learn to devdop them, and 
must, at the same time, lay in with them a certain stoch of patience and 
temper to meet diseppointment; and we can aesure him that, even at this 
price, he will find hmaelf amply repaid. But we again nrge that the case 

* 
ought not to stand thua. The application of the dry pro~sses to portable 
hotopphy offers a hoon almost inestimable to, but yet qnite unap misted py, the traveller and the tourist; and it only needs the zealous m f  amat 

co-opration of theedealw, by so conducting the manufacture as to & i t  
perfect and trustworthy, to raise this applicaticn into a branch of commerce of 
an exten t, importance, and profit, little inferior to any in the trade. (Sca p. 291.) 

Hints on tire Prgectz'on of Routes. B Staff-Commander 
C. GEORGE, R.N., ,Curator of d aps a.o.8. 

FOR outdoor or field work the easiest method is by the plane 
projection, the data thus obtained k i n g  tramiferred to a Memator's 
pro ection at  the firat halt or stopping station. h the plane projection one equal length is assigned to all the 
degrees of latitude and longitude. It was first adopted on the 
ell-oneom supposition that the earth's surface is a plane. I t  is still 
the best for the traveller to use in hk early attempts to project 
his journey, while the objects are still in sight. This projection is 
avalable as far aa 20' on either side of the Equator;-beyond 
the parallel of 20°, and as fsr as 60°, Mercator's pro'ection is 
preferable ;-between 60' and the Pole, the distortion o I both the 
plane and Mercabor's projectione is so apparent, that a polar or 
circular projection must be adopted. 

Sheets of paper, ruled into squares by strong lines and sub- 
divided by finer ones, afford at  assistance in map work. 

For out-door work, the aca f= e of 1 inch to 1 mile is amply large 
enough to register every particular of one day's journey on a sheet 
12 inchm square :-the indoor or table-plan may be reduced to 10 
miles to the inch, and plans for transmiasion home may be again 



reduced to 1 inch to 1 degree, when tbe larger plans cannot be 
sent. 

The chief point aimed a t  by the following directions is to draw 
more attention than has hitherto been given to the '& true beming " 
of objects, for the following reaso11~ :- 

let Any object whose h e  bearin is oast or west, must be in 
the same LATITUDE ae the p f ace of the observer. 

2nd. Any object whose true beari is north or south, must be 
in the same LONGITUDE a e x e  place of the obaener. 

While travelling in a northerly or southerly direction from a 
station wEoee latitude is known, and carefully noting the distance 
and direction travelled, it is only necessary to watch when objects 
come to the "true " east or we& ; and their latitude is obtained. 

When travelling in au easterly or westerly direction from a 
fixed station, noting diitance and direction, it 1s only ne 
watch when objects come to the h e  north or mu&, =$ 
difference of lon 'tude can be obtained, by using Table B, p. 305, P h m  the station eft. 

Thus, suppose a traveller from A, whose latitude ia known, 
towards some distant hill, r1 route making an an le of 250 
with the meridian He pets his sextant to 65' (65' + 2 b  = so7), 
or to 115' (180'- 65') ; then aa the objects 1, 2, 3, and 4, suc- 
e v e l y  come into contact with B or A, ae the case may be, he 
ascertains with precision the moment when they are truly E. or w. 
of him; and so, knowing the distance he has travelled from A, he 
can readily calculate or protract their latitude. 

When the traveller, as  will frequently be the cirse, hae to deviate 
from the line of route, hi position can be determined by compass 
or true bearing of any obpt, and an angle to a second ob~ect. 



Or he may have recourse to transit observatione; that is to say, 
whenever two fixed objecta come in line, an angle to a third objed 
will determine the position with great accuracy. 

----------- 1 ------------.. 
C 

Observe, that in travelling along X Y Z, the hills A B C can be 
mapped; for at  X, or thereabouts, the bearing of B from C can 
be determined ; at  Y that of A from B ; and at  Z that of A from 
C ; and so on for any number of hills. And it is very important 
to recollect that i t  is not necessary to catch thew linea of sight 
precisely; for by taking bearings twice, and the intermediate 
course approximately, there are sufficient data for protracting out 
upon paper the requlred bearing. Thus, aa soon as the peak of a 
dlstant hill is about to be occulted by the shoulder of a nearer one, 
a bearing should be taken ; and again another one as soon as it 
has reappeared on the other side, and the intermediate courae 
noted. 

The advantage of this method of filling up a field-sketch will 
become more apparent as experience is gained. A third and 
accurate method of fixing the position is in general use among 
marine surveyors, but has hitherto been but llttle resorted to by 
land travellers, pis., by the an lea subtended between three known f objects. The instrument cal ed the station-pointer is generally 
used for this purpose, but the position may also be found with a 

and a protractor, or, mqre simply, as Wows, rdL,"".r trador and a sheet of tracing-paper, Draw 
a line through centre of the paper; place the protractor on 
it near to the bottom of the sheet; lay off the ' ht-hand angle 
to the right, and the left-hand angle to the left o f x e  centre line ; 
rule pencil-lines, radiating from the point over which the centre 
of the protractor had been placed, to the points that had been 
laid off; then place the paper on the lan or map, and move it 
about until the three linea coincide wit ! the objects taken ; prick 
thro h the points that lay beneath the centre of the prohctor, 
and '7 t e observer's 'tion is tn~nsferred to tbe plan. When %" poesible, the centre o ject should be the nearest. 

To Construct a Map on Merdm'r PrqbeeZia 

On a sheet of cartridge paper, 18 inch- by 20, it is pmpoeed 
to construct 



U ~ E  OF THE TAU 
Find in the Table the required parallel: the tens at the aide, and the unita at  the top At their intersection, will be found, in  

degreea and minutea, the distance of the required parallel from the next lese degree ; to be measured from the scale of longitude on 
the map in progress. 

Given the parallel of 80"-required that of 31°. 
30 at the aide, and 1 at  the top, intersects & lo 09"6, the required distance of the two parallels, 

Given the parallel of 31'-reqnired that of 330. 
520 = lo 10"4 

2 O  2Y.6 tbe dietanue between the 31° and 33O parallel. 
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to construct a map on Mercater's projection, on a scale of 10 milea 
to an inch equatorial4.e. 6 inches ta a degree of longitude. 

L i i b  of the Map Long. MO to 360 E. I 310 to 383 N. 
Draw a base line, find its centre, and erect a perpendicular to 
the top of the paper ; the extremes of longitude 34" and 36' added 
together and divided by 2, give 35O the central meridian, and 
which is repreaented by the perpendicular ; on each side of it lay 
off 6 inches, and erect perpendiculars for the meridians 34 and 36 ; 
divide the base line into 10-mile divisions, and the part h m  
35' 5(Y to 86' 00' into miles for the latitude scale. 

From Table A, take the following quantities :- 
Iat. 31° to 32" = lo l(Y.4 = the diatance between parallels 31° and 32" ,, 320 to 33" = lo llJ.l ,, ,# 8 ,  320 , 330 

20 211.6 ,, 9 87 31° to 330 
Having thus obtained the distances between the required parallels, 

divide the map into squares of 10 miles each way, and the map is 
ready for the projection of the route. 

The following is to explain what has been said on the sub' t 
of " true bearin " and the traveller's route, also to exercise f in the use of is protracting instruments, in laying down hip 
nrute and observations, Lc, and to draw his attention to objects 
noticeable around him ; the field of exploration is sup Fhbe Palestine, and by c o m F n g  his sketch, with a map o the m e ,  
he will at once see hla proficiency. The following symbols have 
been used :- 

~ ' a  eignifiee angles. 
A a etation. in the triaugulation. 

fixed by latitude. 
. ,, longitude. 

lat. and long. 

Q ,, true bearing. 
Em t. ,, ,, right tangent. 
Id. t. ,, left , 

- Th Fidd Bod, 
At No. 1 A .  

From a village on the bank of a river in let. 31' W E. and long. 35' 1T E., 
proceeded to an elevated position No. 2, and camped ; the routs wsa N. 6 a by 
corn- the variation being weaterly : distance 6 miles. 

At No. 2 A .  
Early in the morning, when the mn was its own diameter above the 

horizon, m e n a d  with a =taut the angle between the northern limb of the 
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sun and a distant high peak to the N.E.; the time being taken at  the same 
I moment, showed the watch to be about 6 min. elow. 

With the azimuth compaae several obeervations were made o f ~ . r  peak ; 
the needle being d e M  after every observation, gave the mean d m g  of 
a. 36O 4U E. ; this object, of which the " true bearing" had been obtained, 

I was, ae is nenally the case, then made zero," and a round of sextant mglea 
taken to conapiauous objects. 

~ ' s  and Obeematione. 

0 0 

For height of A. Temp. of boiling-water 208.6. Aneroid 28-16 
Temp. of air (in shade) . . . . . .  11-00 

N.E. peak, and I. t. of lake to the &ward . . . .  6 4b 
near point on o p p i t e  side of lake .. 22 00 

Two cozcal peaks in line and x.r peak .... 30 40 
Village on the eea-coaet . . . . . . . . . . . .  85 05 
Dimtiou of this range . . . . . . . . . . . .  102 30 
L t. of near range . . . . . . . . . . . . . . . .  110 80 
R. t ,, . . . . . . . . . . . . . .  3040 

Remarks at this A. In the direction of N. 6 r. by corn were noticed two 
distant conical peaks in h e ,  which a t  once determined rd i rec t ion  of route ; 
i t  was also obeerved that the near range in the direction of the line of route 
was higher than No. 2 A, and on the way three streams would have to be 
.ro8wd. 

Prooeeded onwards- 

~t NO. 1 stream, L between conical peak ~IKI X.E. * 8.1 16 
NO. 2 n n n 82 00 
, No. 2 36 16 

All thosekeams mn edtward, to& the lake. 
Arrived at  the foot of No. 2 A, encamped for the night; had trrvelled, by 

estimation, N. 6 r. 12 miles. Observed for lat. 

At No. 3 A, top of Range. 
The morning amplitude wae not obtained, the w n  Wing obecured by 

clouds; waited half an hour until the sun had rieen 15O, and then obtained a 
set of azimuth obeervations. . . . .  

Iatitude by e v e  N. and R. of eenith . . . . . .  il i4 N.- 
True bearing of N.E. peak . . . . . . . . .  N. 37 10 r . 0  
C o m p  W n g  . . 

N. 43 10E. 
N.E. peak, and the lo(& range di yeskda; 126" to 174 30 

undt;t .oflake . . ' . . . .  88 00 
B point on oppoeite &ire di lake .. 63 

tongue point in lake atretohi n&w& 23 30 
NO. i village on sea-coest and N.E. peak .... 101 M) 
No. 2 . . 

n .... 63 00 
~irection d thi Gnge n . . . .  153 30 

RGma~ks.-Thia bearing-@) ia enst true, therefore the point on o p i t e  side 
of lake ie in the h a 0  lat. u A No. 3 and having bro c d  by a tms 
bearing from No. 2 a, i t  becomes a fix& point. 



Fnnn this A wan obtained a good view of the lake (see Sketch-book) f u  
that portion to the eouthward of tmt; horn theme it appeared to ran 
northerly, somewhat parallel to the line of route, with a breadth of 8 or 10 miles, 
m d  numerous feeders running into it  from both aides, and w l y  st rigbt 
angles to the coret-liie of the lake. In  the direction of the intended mnte- 
line there appeared a great number of etreems, all of which will be fired by 
angle between the conical peaks in line and N.E. ; the line of route mr 

L of 180°. 
tr="= kept by meaenring angle between the third A and e conical peaks, mbtembg 

Travelled oh for the next two days, oroesed n e v d  atreama and fixed 
thm ; they r t l y  ma on t4e high land to the weatward, and all mmiq 
towads the e ; made a b u t  26 miles .northing, and then arrived at the 
nePrest of thq two oonical peehe that had been kept in line. 

At No. 4 A b u t h  Oonical Peak. 

I&. by 8.8 N. and s. of eenith . . . . . . . .  4i x. 
Truebe.~ringof~.~.peak . . . . . . . . . .  r 7 6  Or$ 
G ~ P  8, . . . . . . . . . .  x . 8 2 O r  

For height of A. B. W. &.80. Aneroid . . . . . .  28O00 
Temp. of air . . . . . . . . . . . . . . . . . . .  67-00 

North conical d to N.E. d . . . . . . . .  GdO . . . . . .  No. 1 village &I sea-c~ast &d NS. peak 18020 
No. 2 .. 124.10 
Lwge town to'iorthward the weatom &pe 3 the) 

North conical peak and N.a. peak .. 
Mouth of large river U i n g  into northern & oiiake,) 4.10 and N.E. peak . . . . . . . . . . . . . .  

R m r h - T h i s  was the higheat A yet visited. From it w m  eean mmnl 
rivers running from the high range weatward of the line of runts tows& tbs 
aea, therefore it is the dividing range between the lake and the see. 

TrPvelled on 6 miles to the northernmost of the two conid peaks, bLing 
an, to keep in line betwem the oonicsl pepks, and whea tbare mrrLa it a 
recruiting A, and viaited the town on the weatern slope.. 

L'U at  No. 6 A North Conical Peak. 

. . . . . . . . . .  k t .  by N. and r of zenith & x . 8  
l h e  bearing of N.E. peak . . . . . . . .  ar.90008. . . . . . . . .  G m p s ~ e  81 a84OOr 

Eor height of 4. .B. W. 2 0 b .  Aneroid .... 27G8 . . . . . . . . . . . . . . . . . .  Temp of air 69-00 

. . . . . . . . . . . .  A &cup k and N.E. peak hi6 
N.& &d No; 3 . . . . . . . . . . . . . .  gDa) 

95.30 ~angenta of d i i t  . k g e  running thin way, and N.E. pk. 
A int on the aea-coast and NS. peak . . . . . .  102-00 N.G. peak, andr.a.peak . . . . . . . . . . . .  87-15 

., a sharp peak . . . . . . . . . .  63-50 
Remarks.-Finding by the true that N.r. peak wan in tha sluns 

latitude se this A No. 6, the line of mute was altered to go to H.E. peak. 
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At 10 milea di~tanoe travelled, observed that the west shores of the lake 
were south t h e  @. 

At 16 milea travelld, arrived'at ' h e  mouth of a river seen from No. 4 A 
running into the lake frpm .the north. 

~ ' s  at Mouth of River. 
0 I 

Eastern shbres bf thb & ';. ':. ... ';. ... South (true) 4 . . . . . . . .  No. 8 A, and last A N a  6 63-30 
Last A No. 6, and run of large river, running n& 92-40 
Distant range to the N.w., rum to thin A, L to 

No. 6 8  1 64.30 . . . . . . . . . . . . . . . . .  
Travelled on to the N.E. pbk; or No. 6 A. 

i ' s  at'No. '6 b'N.E. Peak. 
Dietance travelled from No. 6 A, 24 milee east (true). 

Lat. by a ' s  N. and a. of zenith .. . . . . . .  s"ld4 . . . . . .  T r u e m o f s t o n o w  N.3 m r z  . . . . . .  hmpeee ** I1 N . 9 3 0 ~  

.... For height of A. B. W. 21'00. Aneroid 29.042 
Temp of air . . . . . . . . . . . . . . . . . .  78-00 

0 I 

No. 6 A and .ahalp pe+k . . . . . . . . . . . . . . .  93-80 . . . . . . . . . . . . . . . .  No. 8 A antj No, 6 52-60 
N.W. peak and sharp peak' . . . . . . . . . . . .  2460 . . . . . . . . . . . . . .  B, NO. 6 A 88-40 

Proceeded northward to sh No. 7 A; travelled 17 miles, cmseed 
r v e d  atmum, apprantlg 143s to the large river running northward, 
fixed them by anglee subtended between No, 6 A and No. 6 A. 

L'S at  No. 7 A Sham Peak. 
. . . . . . . .  ~ e t .  by @'a N. and s. of zenith 302 d) 

T m e b e a r i n g o f a p e a k ~ . ~ .  . . . . . .  a.30 8 0 1 . 8  .....:. m.24 80w. Comprss " ,," . . ' . 
For height of A. B. W. &.00. Aneroid ,. . 24%8 
Temp. of air . . . . . . . . . . . . . . . .  74.00 

0 1 ....... N.W.pedcBand&btopmombb~ 49-20. 
N a  6 A . . . . . . . . . .  146.36 

No. 6 and N.W. peak . . . . . . . . . .  92-80 
Travelled on towards N.W. peak ; at 16 milea came to the large river running 

to the south. . . 
L'S & L&e River. 

. . . . . .  N.W. peak, add flaGto 'mountaid 9; b 
f i t  top mountain, K N O .  7 A . . . . . . . .  w M 

At the distanoe of 26 miles, observed that NO. 7 to &t-top mountain 
measured 69' 30'0. 

At 80 m i l d  dintanoe came to an elevated A, when the south end of a rang 
to the weatward measured 69' 30' to n.w. peak, this gave the lat. of that part 
of the range, and a t  44 milee came to N.W. peak. 
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f'aat N a  8 & o r  N.W. Peak. 

. . . . . . . .  Lat. by 8's ti. and a of zenith . . . . . .  True bearing of fiet-top monntain . . . . . .  ampaes 9, 

0 

For height of A. R W. 21DM). A m i d  .. . . . . . . . . . . . . . . . .  Temp. of air 

S. end of a lake to the east, and flat-top mountain . . . . . .  No. 6 A ,  and sharp peak No. 7 A . . . . . .  9 ,  99 6 A . . . . . . . .  No. 6 A, and point on nea-coeet 
., t'a of near range . . . . . . . . . .  

Travelled east (trrw) towards the lake. 
At 16 mileu came to the lake, out of which flowed the large river going to 

the eouth. Height by B. W. - 213'26.O 
Considering the lrvge tim of thie river, and having already fixed the 

extreme and a midway A, decided upon returning aouthward and examine 
the river on the mute back. 

~ ' a  at  h t h  eide of Lske on West banL of River.. 

N a B A a n d N o . 7  . . . . . . . . . . . .  9% l b  
No. 7 A and flabtop . . . . . . . . . . . .  32 00 

L'a at large AfBumt from the Eastward. 

. . . . . . . . . .  No.8 ~ , a n d N o . 7  A 16 46 .. No. 7 A fkt top . . . . . . . . . . . .  99 60 

L's at large Affluent from the Weutward. 

~ ' s  at large m u e n t  from the Eastward. 

L'a at  sharp Bend of River. 

No. 7 A due ea& (true) . . . . . . . . . .  '0 . . . . . . . . . . . . .  No. 8 A, and No. 7 A 104 10 
No.7 ~ , a n d N o .  6 A.. . . . . . . . . . .  67 30 

Arrived at former A, river running into lake from the n o r t h d  Height 
by B. W. = 214.fi0. 

+ There mg1e.a projected on a piece of tracing-pap will form a very good 
station-pointer, to determine thu and the following A'& 



(B.)--GIVEN THE DEPARTURE, M FIND THE D~FFEXENOE OF LONQITUDE. 

USE or TEE TABLE. 
Find in the Table the required parallel, the tans at the aide y d  the unite at the top : at their intersection will be found a quantity 

which, multiplied by the departure, gives the " d X  of longitude. 
The dqmtum h m  the meridian on the parallel of 34' was 25 milea-required the diff. of longitude. 

M 26' x 1-20 = W-00 the di& of longitude. 
In the parallel of 60° the depture was 80 miles. 

30' x 2 = 6 0 r n i l e g o r l d ~  
In the parallel of 35O N. the mute wae N. 40 w., 87 miles' distance. 

ln. h ma 
8 
en 

By Traverae Table, 4P QOWW, 87 = 23.8 x 1.22 = 29.03, di& of longitude. 
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To measure the Number of Cubic F e t  of W m  coneeyed by a 
River in euIi Second. 

TEE data required are-the area of the riveraection and the 
average velocity of the whole of the current. All that a traveller 
is likely to obtain, without special equipment, is the area of the 
river-section and the average velocity of the sufaee of the current, 
which differs from that of its entire body, owing to frictional 
retardation at the bottom. 

To  make tlie necessary measurements, choose a place where the 
river runs steadily in a straight and deep channel, and where a 
boat can be had. Prepare balf-a-dozen floats, of dry bushes with 
paper flags, and be assured they will act. Post an mistant on the 
river-bank, at a measured distance (of about 100 yards) down 
stream, in face of a well-marked object. Row across stream in a 
straight line, keeping two objects on a line in order to maintain 
your course. Sound a t  regular intervals from shore to shore, 
fixing your position on each occasion, by a sextant-angle between 
your startingplace and your assistant's station, and throw the 
floats overboard, signalling to your assistant when you do HJ, that 
he may note the interval that ela before they severally arrive 
o p i t e  to him. Take an angle the opposite shore, to give 
t i e  breadth of the river. 

To  make the calculation approximately, protract the section of 
the river on a paper ruled to scale in square feet, and count the 
number of squares in the area of the section. Multiply this by 
the number of feet between you and the assistant, and divide 
by the number of seconds that the floats occupied, on an averagg - .  . .  
in reaching him. 

Important rivers should always be measured above and below 
their confluence; for it settles the question of their relative &tea, 
and throws great light on the rainfall over their respective basins 
The sectional area at the time of highest water, as shown by marks 
on the banks, ought also to be ascertained. 

Hints on the Collection of Objects of Natural History. 
By H. W. BATES, Assistant Secretary R.o.a 

TRAVELLERS who intend devoting themselves specially to Natural 
History will generally pmsefs all the requisite information before- 
hand. I t  is to those whose objecta or duties are of another nature, 
or who, whilst on a purely geobm hical land-exploration, wish to 
know the readiest means of co ll' ecting, preserving, and safely 
transmitting specimen8 they collect that the following hints are 
addressed : - 
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Out$t.-Double-barrel guns, with spare nipples ; and a few 
common uns to lend to native hunters--especially if eh going to t e interior of Tropical America. 

Fine powder in canisters, and fine shot (Nos. 8 and ll), 
must be taken from England : coarse powder and shot 
can be had in any part. A good supply of the best 
caw. 

~ m \ i c a l  soap, a few pounds in tin cases ; b m h m  of 
different sizes.. 

Two or three scalpels, scissors (inoluding a ir of short- 
bladed ones), forceps of different sizes, F" or inserting 
cotton into the necks of b i  skins; needles and 
t h d .  

A few small traps, with which to capture small (mostly 
nocturnal) rnammala 

Strong landing-net for water mollusks, $c Two stout 
in& sroeepin9-nsta. 

Cylindrical t ~ n  box for collecting plan@ with ahoulder- 
strao. 
-~ - ~ r -  

A few dozens of small and strong broad-mouthed bottles ; 
and a couple of corked pocket-boxes. 

Insect-pins : a few ounces each of Noa 5, 14, and 11. 
Stone jars for reptiles and fishes in s irit ; to fit four in 

a box, with wooden partitions. I! animals in spirit 
are to be collected largely, a supply of sheet-tin or 
zinc, with a pair of soldering-irons and a supp l~  of 
soft solder, must be taken insteed of stone p 
Cylindrical caws can be then made of any mze re- 
quired. By means of the soldering apparatus, also, 
empty powdercanisters and other tin vessels can be 
easily converted into receptacles for specimens. 

A ream or two of botanical drying-paper, with boards 
of same size as the sheet, and leather straps. 

A few gross of chip pill-boxes in nests. 
A dozen corked store-boxes (about 14 inches by 11 

inches, and 24 inches deep,) fitted perpendicularly in 
a tin chest 

A few yards of india-rubber waterproof sheeting, as 
temporary covering to collections In wet weather, or 
in crossing rivera 

A set of carpenter's tools. 
An outfit may be much lightened by having all the provisions 

and other consumable articles packed in square tin cases, and in 

Most of the articles of a Natndit's outfit ecm be obtained, at a few days' 
notice, of  Mr. 5. Stevens, Natural Hbtory Agent, 24, Blwmebury-street. W.C. 

x 2 



boxes and jars of such forms as may render them available for con- 
tainina s cimens. If the traveller is going to the humid regions 
of theln r isn Archipelago, South-eastern Asia, or Tropical America, 
where excessive moisture, mildew, and ants, are great enemies to 
the naturalist, he should add to his outfit two dryin - c a g g ;  for 
everything that is not put at  once into spirits is 7 iable to be 
destroyed before it is dry enough to be stowed away in boxes. 
They may be made of light w d ,  so arranged as to take to pieoes 
and put towether ain readily ; one, for birds, should be about 
2 feet 6 incges l o n a y  1 foot 6 inches high and 1 foot broad ; the 
other, for insects and other small specimens, may be about one- 
third less. They should have folding doors m front, having 
panels of perforated zinc, and the backs wholly of the latter 
material ; the sides fitted with racks to hold six or ei ht plain i shelves, which, in the smaller cage, should be covered wit cork or 
any soft wood that may be obtained in tropical countries. A 
strong ring fixed in the top of the s u e ,  with a cord having a hook 
attached at the end by which to hang it in an airy place, will keep 
the contained specimens out of harm s way until they are quite dry, 
when they may be stowed away in close-fitting boxes. If this plan 
be not adopted, it will be almost impossible to preserve specimens 
in these countries. 

Collecting.-'l'he countries which are now the least known with 
regard to their Natural History, are New Guinea, and the large 
islands to the east of it, Northern Australia, the interior of Borneo, 
Thibet, and other parts of Central Asia, Equatorial Afriea, and 
the eastern side of the Andes from east of Bogota to the south 
of Bolivia In  most of the better known countries the botany has 
been better investigated than the zoology, and in most countries 
there still remains much to be done in ascertainin the exact 
station, and the range, both vertical and horizont$ of kwm 
species. This leads us to one point, which cannot be too strongly 
insisted on, namely, that some means should be ado ted by the tm- 
veller to record the exact locality of the specimens P le collects. In 
the larger dried animals, this may be done by written tickets attached 
to the specimens; in pinned insects, a letter or number may be 
fixed on the pins of all specimens taken at one place and titne-the 
mark to refer to a notebook. The initial letter, or first two or 
three letters of the locality, is perhaps the readiest plan; and 
when all the specimens taken at one place can be put into a se 
box, one memorandum upon the box itself will be su fir=h cieot. 
Reptiles and fishes can have small parchment tickets attached to 
them before placing in spirits. 

A traveller may be puzzled, in the midst of the profusion of 
animal and vegetable forms which he sees around him, to know 
what to secure and what to leave. Boob can be of very little 



service to him on a journey, and he had better at once abandon aH 
idea of encumbering himself with them. A few days' study at the 
principal museums before he starts on his voyage may teach him a 
great deal, and the cultivation of a habit of close observation and 
minute comparison of the specimens he obtains will teach him a 
great deal more. As a general rule, all species which he may 
meet with for the first time far in the interior, should be preferred 
to those common near the civilized rts. He should strive to 
obtain as much variety as possible, a n r n o t  811 his boxes and jars 
with quantities of specimens of one or a few speciea But, as some 
of the rarest and most interesting species have great resemblance 
to others which may be more common, ha should avail himself of 
eve? opportunity of comparing the objects side by side. In most 
trop~cal countries the species found in open and semi-cultivated 
places are much less interest.ing than those inhabiting the interior 
of the forests, and it generally happens that the few hand~ome 
kinds which attract the attention of the natives are s ecies well 
known in European museums. In botany, a traveller, i ? obliged to 
restrict his collecting, might confine himself to those lants which 
are remarkable for their economical uses ; always ta 1 ing care to 
identify the flowers of the tree or shrub whose root, bark, leaves, 
wood, &c, are used by the natives, and preserving a few specimens 
of them. But, if he is the first to ascend any high mountain, he 
should make as general a collection of the flowering planta as 
ps ib le ,  a t  the higher elevations. The same may be said of insects 
found on mountains, where they occur in very great diversity-on 
the shady and cold sides rather than on the sunny slopes--under 
stones, and about the roots of herbage especially near springe, on 
shrubs and low trees, and so forth ; for upon a knowledge of the 
planta and insects of mountain ranges depend many curious ques- 
tions in the geographical distribution of forms over the earth. I n  
reptiles, the smaller Batrachia (frogs, palamandera, &c,) should not 
be neglected, especially the extremely numerous family of tree- 
frogs ; lizards may be caught generally with the insect sweeping- 
net ; the arboreal species seen out of reach may be brought down 
with a charge of dustshot. Snakes should be taken without 
injuring the head, which is the most im rtant part of the body ; 
a cleft stick may be used in securing t R" em by the neck, and on 
reaching camp they may be drop ed into the jars of spirits. As 
large a collection as possible shou 7 d be made of the snlaller fishes 
of inland lakes and unexplored rivers; Dr. Gunther, of the British 
Museum, has authorised me to gay that a traveller cannot fail to 
make R large number of interesting dieroveries if he collects a few 
specimens of the species he meets with in the lakes and rivers of 
the interior of any country. 
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It can scarcely be expected that specimens of the larger animala 
can be brought awa by a geographical expedition, although some 
species are still desi ‘! erata in the larp museums of Europe. Addi- 
banal specimens of all genera, of which there are numerous closely- 
allied species (e. g. rhinoceros, antilope, uus, LC.) would be very 
welcome for the better d i i m i n a t ~ o n  "9 o the speciea If only 
portions can be obtained, skulls are to be preferred. In humid 
tropical regons entire skins cannot be dried in time to prevent 
decay, and it is necessary to place them, rolled up in small cornpas, 
in spirits. The smaller nlammalq of which there remain many to 
reward the explorer in almost all extra-European countries, may be 
skinned, dried, and packed in boxes in the same manner as birds. 
The smaller birds shot on an excursion should be camed to camp 
in the game- ha^, folded in paper, the wounds, mouth, and anus being 
first plugged with cotton. Powdered calcined gypsum will here be 
found very useful in absorbing blood from feathers, on account of the 

with which it can be ahrwards cleared from the specimens. 
when pthered, are plnced in the tin box which the 

with him. Land and fresh-water shells may he 
carried home in a bag. All hard-bodied insects, such as beetles, 
ants, and so forth, should be laced, in collecting, in mall bottles ; 
each bottle having a piece o f slightly-moistened rag placed within 
it, to prevent the insects from crowding and injuring each other. 
The hint previously given with regard to number of specimens 
must be repeated here. Tahe as great a wariety oj' species as par- 
siblc. The sweeping-net should be freely used (except in very wet 
weather) in sweeping and beating the herbage and lower trees. I n  
collecting ants, it is necessary to open nests and secure the wi 
individuals of each s p i e s ,  which must be afterwards kept toge sfs" er 
with the wing]- ones to secure the identification of the species. 
Bees and wasps may be caught in the net and then placed by 
means of small forceps in the collecting-bottle and ahrwants killed 
in the same way as beetles and other hard-bodied insects. All 
softcbodied inmts  should be killed on capture 
of the chest underneath the win s by thumb 
piined in the pocket collecting%or. If the 
and inclination for the pursuit, he may readily make a large and 
varied collection of these, and will do d service to science if he 
notes carefully the exact localities of I is capture4 altitude above 
the sea, nature of country, the sexes of the species (if detected), 
and information on habits The delicate species should he W e d  
very carefully and put away into the drying-cage immediately on 
return from an excursion. Spiders may be collected in bottles, 
and afterwards killed and pinned in the same way as other i w  
Crustacea (shrimp crawfish, &c.) in rivera and pools may be col- 
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lected with the landing-net and afterwards well dried and pinned 
like hard-bodied insects, except when they are large in size, when 
their bodies must be opened and emptied of their contents. 

Pres-y and PacRing.-Previous to skinning a small mammal 
or bird, make a note of the colour of its eyes and soft parts, and, if 
time admits, of the dimensions of its trunk and limbs. I t  facili- 
tates skinning of birds to break, before commencin the first bone 
of the wings a short distance above the joint, wkch causes the 
members to lie o n when the specimen is laid on its back on the 
skinning-board. 6 e  animal should be laid with its tail towards the 
right hand of the operator, and the incision made from the breast- 
bone nearly to the anus. A blunt wcden style is useful in com- 
mencing the operation of separating the skin from the flesh. When 
the leg is reached, cut through the knee-joint and then clear the 
flesh from the shank as far as can be done, afterwards washing the 
bone slightly with arsenical soap, winding a thin strip of cotton round 
it and returning it to the skin. Repeat the process with the other 
leg, and then sever with the broad-bladed scissors the spine above 
the root of the tail. By carefully cutting into the flesh from above, 
the spine is finally severed without injuring the skin of the back, and 
it is then easy to continue the skinning up to the wings, when the 
bones are cut through at the place where they had previously been 
broken and the body finished as far as the co~nme~~cement of the 
skull. A small piece of the drull is now cut away, together with 
the neck and body, and the brains and eyes scooped out, the inaide 
washed with the soap, and clean cotton filled in, the eyes especially 
being made plum . In large-headed parrots, woodpeckers, and 
some other birds, t g e head cannot thus be cleaned ; an incision has, 
therefore, to be made either on one side or on the back of the neck, 
through which the back of the skull can be thrust a little away and 
then cleaned, the incision being afterwards closed by two or tbree 
&itches. The bones then remaining in each wing must be cleaned, 
which must be done without loosening the quill-feathers. I t  is much 
better to take out the flesh by making an incision on the outside of 
the skin along the flesh on the inner side of the wing. ' h e  inside 
of the skin must now be washed with the soap, and a neck of cotton 
(not too thick) inserted by means of the long narrow force $ taking 
care to fix thc end well inside the skull and withdrawing t e empty 
forceps, without stretching the skin of the neck and thus distorting 
the shape of the bird. Skins need not be filled up with cotton or 
any other material, but laid, with the feathers smoothed down, on 
the boards of the drying-cage until they are read to be packed in 
bores. In very humid climates, like that of dopical America, 
oxide of arsenic in powder is preferable to arsenical soap, on account 
of the skins drying quicker; but it cannot be recommended to the 
general traveller, owing to the danger attending its use. 



In  mammals the tail offers some diEculty to a ner. To T skin it, the root (after severing it from the spine) shoul be secnred 
by a piece of strong twine, which ahould then be attached to a nail 
or beam ; with two pieces of flat wood (one placed on each side of 
the naked root), held firmly by tho hand and pulled d o w n w d  
the skin is made rapidly to g v e  way general1 to the tip. The 
tails of some animals, however, can be skim J only by incisions 
made down the middle from the outside. The larger mammal skins 
may be inverted, and, after washing with the soa dried in the 
sun : as before remarked, it is often neoesaary to rot them up and 
preaerve in spirit. 

The s k i s  of small mammals and birds, after the are i te dry, 
may be packed in boxes, which must be previou& w e r d e d  
inside with arsenical soap, lined with paper and again covered with 
a coating of the soap and well dried in the Bun. This is the  v q  
best means of securing the specimens from the attacks of noxious 
insects, which ao often, to the great disgust of the traveller, destroy 
what he has taken so much pains to procure. Where wood k 
mrce, as in the interior of Africa, boxes may be made of the &w 
of antelopes or otlier lar animals by stretching them, when newly 
stripped from the a n i m r  over a aquare framework of sticks, and 
sewlng up the edges; after being dried in the sun they make 
excellent packing-cases. 

With regard to reptiles and fishes, I cannot do better ban 
quote the following remarks sent to me by Mr. Osbert Salvin, who 
collected these animals most succes~fully in Guatemala :- 

" Almost any spirit will answer for this purpose, its fitness con- 
sisting in the mount  of alcohol contained in it. In all cases it is 
best to procure the strongest possible, being less bulky, and water 
can always be obtained to reduce the strength to the requisite 
amount. When the spirit sold retail by natives b not sufficiently 
strong, by visiting the distillery the traveller can often obtain the 
first ivnnings (the strongest) of the still, which will be stronger 
than he requires undiluted. The e irit used should be reduced to 
about roof, and the traveller shou d always be provided with an  f P 
alcoho ometer. If this is not at hand, a little practice will enable 
him to ascertain the strength of the qirit  from the rapidity with 
which the bubbles break when rising to the surface of a small 
quantity shaken in a bottle. When the s irit has been used this 
test is of no value. When animals or fis k' are first immersed, it 
will be found that the spirit becomes rapid1 weaker. Large 
specimens absorb the alcohol very s eedily. $he rapidity with 
which this absorption takes place sho3d be carefully watched, d 
in warm climates the liquid teated at  least every twelve hours, 
and fresh spirit added to restore it to its ori 'nal strength. In 
colder climates it is not requisite to watch so c 7' ~ e l y ,  but practice 



will show what attention is necessary. I t  will be found that 
abeorption of alcohol will be about proportionate to the rate of 
decomposition. Spirit should not be used too strong, as its effect 
is to contract the outer surface, and thus, closing the pores, prevent 
the alcohol from penetrating through to the inner parts of the 
specimen. The principal point, then, G to watch that the strength 
of the spirit does not get below a certain point while the specimen is 
absorbing alcohol when$rst put in. I t  will be found that after two 
or three days the spirit retains its strength : when this is the case, 
the specimen will be perfectly preserved. Spirit should not be 
thrown away, no matter how often used, so long as the traveller 
has a reserve of sufficient strength to bring it back to its requisite 
strength. ~ - 

"Pi selecting specimens for immersion, regard must be had to 
the means at  the traveller's disposal. Fish up to 9 inches long 
may be placed in spirit, with sim ly a slit cut to allow the spirit 
to enter to the entrails. With f arger specimens, it is better to 
pass a 'long knife outside the ribs, so as to se rate the muscles on P" each side of the vertebra I t  is also as we 1 to remove as much 
food from the entrails as possible, taking care to leave all these in. 
The l a r ~ e r  specimens can be skinned, leaving, however, the in- 
testines In, and simply removing the flesh. Very lar c specimens % preserved in this way absorb very little ~pirit. All alf-digested 
food should be removed from makes and animals. In spite of 
these precautions, specimens will oAen appear to be decomposing ; 
but by more constant attention to re-strengthening the spirit they 
will, in most cases, be preserved. . 

" A case (copper is the best), with a top that can be unscrewed 
and refixed easily, should alwa s be carried as a receptacle. The 
opening should be large enoug K to allow the hand to be ineerted ; 
this is to hold freshly-caught specimens. Wben they have become 

reserved, they can all be removed and soldered up in tin or zinc 
L x e a  Zinc i, best, as it does not corrode so easily. The traveller 
will find it very convenient to take lessons in soldering, and so make 
his own boxes. If he takes them ready made, they had best be 
arranged so as to fit one into another before they are filled N'ben 
moving about, all specimens should be wrapped in calico or linen or 

Other 

to prevent their rubbing one against the other. This 
should a so be done to the specimens in the copper case when a 
move is necessary, as well as to those finally packed for transmission 
to Europe. These last should have all the interstices between the 
specimens filled in with cotton-wool or ra . If a leak should 
occur in a case, specimens thua packed WE still be maintained 
moist and will keep some time without much injury. Proof spirit 
should be used when the s cimens are finally packed, but it is 
not neceeary that it should & fresh." 
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Land and fresh-water shells, on reaching camp, should be placed 
in a basin of cold water to entice the animals out, and then, after 
draining off, killed by pouring boiling water over them. They may 
be cleared of flesh by means of a stron pin or penknife. The 
operculum or mouthpiece of all shells w % ich possess it should be 
preserved and placed inside the empty shell. Each shell, when 
dry, should be wrap in a piece of paper and the collection 
picked in a box, we1 padded with cotton or other dry and elastic 
material. 

p" 
The insects collected on an excursion should be attended to 

immediately on arrival in camp. When leisure and space are 
limited, all the hard-bodied ones may be ut in bottles of spirit; %. and each bottle, when nearly full, should filled u to the cork 
with a piece of rag, to prevent injury from shaking. b a n y  species, 
however, become stained by spirit, and it is far better in dry 
countries, such as Africa, Australia, and Central A.sia, to reserve 
all the hard-bodied ones in a dry state in pill-boxea l%ey are 
killed, whilst in the collecting-bottle4 by lunging, for a few 1 moments, the bottom half of the bottles in ot water. An hour 
afterwards the contents are shaken out over blottin paper and put 
into pill-boxes ; the bottom of the boxes being pad f ed with cotton, 
over which is placed a circular piece of blotting-paper. The open 
pill-boxes should then be placed in the drying-cage for a day or 
two and then filled up with more cotton, the layer of insects being 
first covered by a circular piece of paper.' The soft-bodied speci- 
mens, which are brought home pinned, should be stuck in the 
drying-cage until they are dry, and then be pinned very close 
tomether in the store-boxes. The store-boxes, both bottom and 
si8es, should each have inside s coating of arsenical soap before 
they are corked, and as they become filled, one by one, should 
be washed outside with the soap and all over with paper. 
Camphor and other preservatives are o little or no use in tropical 
climates. In some countries where the traveller may wish to make 
a collection of the butterfly fauna, the best wa 
all the specimens in little paper envelo . He s ould be careful P" i is to p-lTe 
not to press the insects too flat, simp y killing them b pressure 
underneath the breast, folding their wings carefully L-a ckwards 
and slipping them each into its envelope. In  very humid tropical 
countries, such as the river valleys of Tropical America and the 
islands of the Eastern Archipelago, the plan of stowing away even 
hard-bodied insects in pill-boxes does not answer, on account of the 
mould with which they soon become covered. There are, then, 
only two methods that can be adopted: one preserving them a t  

The only p m a t i v e  needed is a diluted r m h  of a r m i d  soap inside the ill- 
boxes, which, aa in all other cases when wap is used, most be well dried aler- 
wards, before the boxes are filled. 
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once in spirits, the other pinning all those over a quarter of an inch 
long (running the pin through the right wing-case so as to come 
out beneath, between the second and third pair of legs); and 
gumming those of smaller size on small sheets of card, cut of 
uniform size so as to fit perpendicularly in racked. boxes, like those 
used tod contain microscopical slides, but larger. The cards may 
be a few inches square, and each may hold several scores of s 
mens, very li htly gummed down a short distance apart fii e the cards are lled they should be well dried, and the box containin 
them washed outside with arsenical soap and ted over wit P" e 
paper. All the pinned specimens should be paced to dry for a 
iew days in the drying-age, and afterwards pinned very close 
together in the corked store-boxes. 

P l a ~ ~ t s  are dried by pressure, by means of the boards and strap, 
between sheets of botanical drying-pper-the paper requiring to 
be changed three or four times. When dry, the specimens may 
be placed between sheets of old newspapers, together with the 
notes the traveller may have made upon them, each placed upon 
the object to which it refers. Bundles of papers containing plants 
are not of difficult carriage ; but the require to be rded against we2 especially in furding rivers and  in rainy wea  er, and should 
be wrapped in skins or india-rubber sheeting u~ltil they can be safely 
packed in wooden boxes and despatched to Europe. Seeds may be 
collected when quite ripe and preserved in small packets of botanical 
paper, with a number written on referring to preserved specimens 
of the flowers. Dry fruits and capsules should be collected  hen 
in countries not by botanists, if the traveller 

which they belong. 
minerals (except in the 

case of the discovery of new localities for valuable metals) is not to 
be recommended to the traveller, if he is not a Geologist. Fussils 
from an unexplored country are of little use unless the nature and 
order of superposition of the strata in which they are found can 
be at the same time investigated. In the cases, however, of recent 
alluvial strata, or the supposed beds of ancient lakes, or deposits 
in caves, or raised sea-beaches containin shells or bonea of 
vertebrate animals, the traveller will do we1 f to bring away speci- 
mens if a good opportunity offers. If the plan of the expedition 
includes the collection of fossil remains, the traveller will, ot course, 
provide himself with a proper geolo 'cal outfit and obtain the 
necessary instructions before leaving Efrope. 

All collections made in tropical countries should be sent to 
Europe with the least possible delay, as they soon become dete- 
riorated or spoilt unless great care be bestowed upon them. Dry 
skins of aninials and birds may be packed in wooden cases simply 
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with sheets of pa r to separate the skins. Shells and skulls should 
be provided wi t r  abundance of elastic padding, such as cotton. 
The boxea containing insects and m t a c e a  should be placed in the 
middle of large boxes surrounded by an ample bed of hay or 
other light dry elastic material : if this last polnt be not carefully 
attended to, it will be doubtful whether such collections will sustain 
a voyage without much injury. 

Travellers have excellent opportunities of ohervin the habits 9 of animals in a state of nature, and these hints wou d be very 
deficient were not a few words eaid upon this subject. T o  Irma. 
what to observe in the economy of animals is in itself an accom- 
plishment which it would be unreasonable to expect the general 
traveller to poesess, and without this he may bring home only 
insignificant details, contributing but little to our stock of know- 
ledge. One general rule, however, may be kept always p r e n t  
to the mind, and this is, that anythin concerning animals which 
bears u on the relations of species to t Ct eir conditions of life is well 
worth ok rv ing  and recording. Thuq it is important to note the 
various enemies which each s cies has to contend with, not only 
at one epoch in their lives, Kt a t  every stage from birth to 
death, and at different seasons and in different localities. The 
way in which the existence of enemies limits the range of a species 
should also be noticed. The inorganic influences which inimically 
affect species, especially intermittent1 (such as the occurrence of 
disastrous seasons), and which are i ikely to operate in limiting 
their ranges, are also important si~bjects of inquiry. The migra- 
tions of animals, and especially any facts about the irru 
species into districts previously uninhabited b them, are we 1 worth i Ton 
recording. The food of each species should e noticed, and if any 
change of customary food ia,observed, owing to the failure of tbe 
supply, it should be carefully recorded. The use in nature of any 
peculiar physical conformation of animals, the object of ornamenta- 
tion, and so forth, should also be investigated whenever oppor- 
tunity occurs. Any facts relating to the interbreeding iu a state 
of nature of allied varieties,' or the converse-that is, the antipathy 
to intercrossing of allied varieties-would be extremely interesting. 
In short, the traveller should bear in mind that facts having a 

hiloso hical bearing are much more important than mere an* 
gotes a L u t  animals. 

T o  oherve the actions of the lar r animals, a telescope or 
opera-glass will be necessary ; and t F e traveller should bear in 
mind that if a microscope is ever needed in his journey, tbat by 
unscrewing the smnll tubes of the telescope a compound microscope 
of considerable power is produced. 
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Caravacal. 232, 23.3. 
Cariboo Mines, 186. - moss in Labrador, 85. 
Carmen. 223. 
Cawade Ran e, 173. 
Castro. Don !I. A. de, 242. 
Castellanos Rio de. 235. 
Catamarea, 237,238. 
Catapuliche River, 206. 
Cedar District, 164. 
Cemetery Point, 101. 
Centaur Peaks, New Zealand, height 

of, 74. 
Cerillo, 233. 
Chaco Indims, 234, 236. -- plains. 2.29. 
Chalky Island, 98. 
Chaar ,  231. 238. 

Mnyn. 235. 
Chase River. 164. 
Chemainw, 163. 
Chilca, 234, 239. 
Chilcotin Hirer, li5. 
Chimchuin Kiver, 223. 
Chinese miners, 12. 
Chiring, 34. 
Cho oohu-mik, 22. 
~ h o f ~ o j o n g .  43. 
Choleechel Island, 206. 
Chongnol@r, 3 1. 
Chongo, 42. 
Chongnlter, 34. 
Christians in Eastern A s *  1. 
Christina Mount, New Zealand, height 

of, 74. 
Chmgoksigo Peak, 20. 
Cbutrun, 22, 46. 
Clarence Straits, Persian Gulf, 9%. 
Clasaen Glacier, 93. 
Clayoquot Sound, 166. 
Cleddau River, 100. 
Cliuton River, New Zealand, 61. 
Clode Sonnd Water, 264. 
Clutha River, 57. 
Clyde Glacier, 95. 
Coal, Porrnc~an, 12. -- In Central Arab'h, 136. -- in Shire Valley. 198. - in Zambesi Valley, !MS. 
&nl-fields of Vanoouver Island, 164. 
Cobon, 335. 
Codroy River, 364. 
Co hlan, Mr. J., 828, V29.  ofi in's Ba New Zealand, 66. 
Coldwater giver, 83. 
Comiaken, 163. 
Cornom Islands, 258, st q. 
-----. Mountain, height of, W9. 
Comux, V d e  J of, 166. 
Conception River. Sdrd6, 450. -- Ba , 265. 
Concha, Rio la, 235. 



Conk, Mount, 90. 
Cardonam, 236. 
Cordova city, 242. 
-, sierras of, 250. 
Coronda. 228. 
Coropampa, 234. 
Corral Grande, 236. 
Coaholnioq, 234. 
Cosmos Peak, height of, 74. 
Cowitchin Valley, 163. 

Ditnct, 164. 
gg::"I31anq 86. 
Crown Ridge, New Zcahd,  67. 
Culdu River, 228, 229. 
Cutoff Valley, 184. 

Da5eta River. 3. 
Dahirah Province, 150. 
Dahna h r t ,  117. 
Darran Mountains, 108. 
Dart River Valley, New Zealand, 57. 
----, New Zedand, 62. 
Date-trw in A n b i  132. 
Dean Forest, New Zealand, extent of, 

73. -- River, New Zealand, 60. 
Dew Cove, 99. 
Delcakb, 206. 
Deuesi, plains of, 22. 
Desolation, Pass of, 208. 
Diamance, 227. 
Diana Peak, height of, 74. 
Dicynodou, 202. 
Ding Brawn, 48. 
Djagga county. 3. 
Djebel-Aared, 128. - Akhdar, 146. - 'Atidah, 15%. - blmn, 124. - Shomer, I I !2. 
-Solma, 118. - Toweyk, 130. 
Djalajil. 131. 
Djorf, 112, 12.3. 
Doko, 47, 50. 
Doll, Mr., 907. 
Dome Born, 64. 
Donderobo fl 5. 
~ o o n  ~ i v e r ,  k e n  zealand, 61. 
Dora Loombah, M. 
Don3 4 66. 
Dad , 260. 
Doubt& Inlet, 09. 
D o u g h  Ooal Mine, Vancouver Island, 

165. 
Dowaeir tribe. 121. 
Drenmttng, 33. 
Dulce Rio, 240, 241. 
Dumordo, 36. 
Dunton Fore& New Zedand, extent of, 

73. . 

kmPl tb r  Gilacier. 91. 
Dusky Bay, 98. 

Earnslaw Glacier, 56. -- , Mount. height of, 74. 
edward Peak. New Zealand. heinht . " 

linton River, New Zealand, 61. sf' Carmen, 74. 233. 
El Guanaco, 231. 
Elie de Beaumont, Mount, 89. 
Euarracion, Rio de la, 206, 519. 
Entre R im 227. 
Er-Rid, 125. 
EEmije, 235. 
Espemza, 228, 229. 
-, Mount, 207,215. 
Eequimalt District, 161. -- Village, 161. 
ateco. 238. 
Everest, Mount, 23. 
'Eyanah, 129. 
'Eyn-Nejem. sulphumur spring, 138. 
'Eyoon, 126. 

Favorinn, 236. 
Fonk, Dr.. 207, 211. 
Forbes. Mount, 94. -- and Humboldt Mountains, New 

Zealand, 56, 62. 
Fomts  in O y  and Southland, 68.78. 
Formosa, Mr. wlnhoe on, 6 st auq. 
Fomk Tso, 54. 
Fort Rupert, 166. - Alexander, 177. 
Fossil shells in Inner Africa, 202. 
Fox Point. 100. 
Franklin. Mount, 88. 
F m r  Estuary, 174. - River, description of, 176. 
Freshwater Bay, 264. -- Basin, 101. 
Freeb Cape, 264. 
Frio, River, 21 1, 212. 
Fuca, Straits of, 167. 
Fuerte de Brach4 292, !US, 234. 
Fuertecita, 231. 
hues ,  Dean, 197, 240. 

Gambo Ponds, 264. 
Gander Bay Pond, 264. 
Garden Idandn, 98. 
Garrn, 254. 
Gaachipas, 535. 
Glacier lakea in the Mnrtakh h g e ,  

49. 
Glacier- roducing zone, Middle Island, 

New Laland, 56. 



Glaciers of M d h  Range. thickness - 
of, 50. 

Glaisnock, River, New Zealand, 61. 
Godley River. 89. - Glacier, 93. 
Gol, 21. 
Golab Sin h, ten& of, swept away by 

an iuunLtion of the Indus, 24. 
Gomez, Don Vicerite, 207, 208. 
Gommathaumigo, 2 I. 
Goobalpur, 46. 
Gow Burn, 64. 
Gramills, 232, 233, 236. 
Gratz, Baron du, 228. 
Grass-cloth fibre in Formom, 16. 
Gray Range, 90. 
Greenstone River, New Zealand, 62, 

109. 

Haanam Lake, 912. 
Hudson Bay Company in  British 

Columbia, 172. 
Hnmboldt Ridge, height of, 74. 
Humiliato, 236. 
Hunter Mountains, 60. 
HUrimUl Village, 5!2. 
Hurunui. Biver, w a m  of, 88. 
Hoshb Valley, 19. - River, 21. 
Hntchineon, Mr., 108. 
Huxley, Professor, 2.01. 
Hyde. Mount, 64. 

I n c h i i i ,  242. 
I n d i i s  of Chili, 206. 
Iudian Bay, 265. 

Greenspond Harbour, 266. Indus, cukentso!, 19. 
Greenland currents past Newfoundland, Ithel-trees. 124. 

267. 
Grumillnco, 993. 
Guanacoe, Rio de, 235. 
Guaychani, 240. 
Guaype. 236. 
Gun, Mr., 107, 109. 
Gunto La, 22. 
Gunherbrum Peak, 39. 

Hasst, River, 90. 
Haast's Pass, New Zeala d Alps, 90. 
Haidin er, Mount, 96. 
~ a w e a s i v e r ,  57. 
Harsmosh Peak, 47. 
Harb tribe, 121. 
Harper's Paee, 88. 
H m ,  Province of, 138. - Ran 119. 
~ a t i m d - g ,  124. 
Hn'yel. 112. 123. 
Herrein, 236. 
Hia-hoo, River, 15. 
lIimalayan Chain, 21. 
Himyarite opulation in 'Oman, 152. 
Hisper, in Rogayr, 49. 
Hochstetter Glacier. 93. 
Hof houf, 139. 
Hoh h m b a h ,  42. 
Holder, Lieut., 7. 
Holmes, Mount, 90. 
Holly ford River, 107. 
Hooker Range, 90. - Glacier, 90, 94. 
Horeymelah, 131. 
Hormux, 257. 
Horses in Central Arabia, 18% 
Horsey, Capt. A. de, on Comoro Islnrdr, 

258 et mq. . 
Hoseyn, Basha, 119. 
Howeytat tribe, 121. 
Howloko Lake, 72. 

James Peak, height of, 74. 
Jip6 River, 3. - Lake, 2, 3. 
Johanna Peak, height of, 261. - Island. 26 I.  
Johnstone Straita, 166. 
Jujuy, 237. 
Jurameoto Biver, !A%. 
Jnaserpo Ia, 61. 
Jute in FO~OEII, 16. 

Kaduka River, 107. 
Kahtan tribe. 121. 
Kaimatnu Mountai* 88- 
Kaiyu, Village of, 46- 
Kakapo Lake. 106. 
Kalhat, 146. 
Kala'at Bisha, 196. 
Kapaloo. 21, 37. 
Kapasbna, 24. 
Karakoriim Range, 19. -- Watersbed, 39. 
Harsten, Dr., companion of W roo 

der Decken, 1. 
Kaseem, 118, 126. 
Katar, 144. 
Kateef, Palace of, 198. 
Kawarau Valley, 58,661, 71. 
Kefa, 121. 
Kelaat Bisha, 118. 
Kelung, 8, 15. - Mines, FormosqFIS 
KBro Loombah. 47.. - Ganse, 48. 
Khobanies, 25. 
Khumeer, Shnits of, 255. 
Kilima-ndjaro, Baron vonl der Decken's 

journey, 1. 



Kimandara, Snltsn, 4. Linph,  description of, 251. 
Kipchnn, 24. Livmgstone, Dr.. on Lake N y m  .ad 
Kiriq 19. neighboarhood, MS. 
Kirk, Dr., 201. Lloa, 134. 
Kishm, Inland of, 251, st @q. Loangwa River, 247. 
Koleyb Wail, 126. Logpula River, 248. 
Komitra, 24. Lobaton. 243. 
Kong, Portuguese fort, $52. Lochy River. New Zealand. 62. 
Korophon, 41. Lo-han Mountains, 8. 
Koser Gun e, Hountain of, 46. Loretto, 240. 
~oshBmtll,$illn~e of, 46. h Sanchoe, $36. 
Kota-Kota b y ,  246. Los Tres Posoa, 236. 
Koueyt, 118. Lowhee Creek, 190. 
Kownee, 253. Luapnla River, 248. 
Kurdo, 21. LOR, 254. 
K n d w o ,  or PMSC :current on shorea L u p 4  Pase of, 198. 

of Formosa, 10. 
Kttrpito. 22. 
Ktttehb Braasa, 48. 
Kukhi  Bore La, 64. 

La Brandon, 236. 
Labrador series of rocks, 86. - tea-plant, 86. 
Lachigllw, 294. 
Lacar Lake, 224. 
La Canrda, 981. 
La Cnu River, 229. 
lAaa4 44. 
Laguna Gnadeloupe, 228. -- Larga, 243. 
-- de 10s Torres, 231. 
I&e District, Vancouver ldand, 162  
Lakes of Canterbury province, forma- 

tion of, 92. - New Zealand, d ths of, 58. 
~ m n d s  of, 59. 

Llanquihn6 Lake, 248. 
Llawrenny  peak^, 100. 
Lali-cura, 222. 
Lanmpheuma, 20. 
Larkins Mount, height of, 74. 
h Palmaa, 227. - Palmitas, 231. - Tree CNWS, 236, 238. 
Lanrentian rocks in Labrador, 85. 
Lanroe Cnmphora, 17. 
Lavayer, Rio de. 235. 
Leather Paen, 177. 
Leagnea, different kin& of, in Argen- 

tine Republic, 250. 
Lee Bay, 98. 
Lenglier M., 208. 211. 
Lerma, Valley of, 236. 
Lifen Pas ,  225. 
Li htnin Creek, 190. 
L i i b a t ~  fbver, New ZeaLod, 60. 
Limay River, W)6, 215, st rag. 
VOL. XXXIV. 

Ma'iin, 126. 
Ma'az tribe, 121. 
Macanla Gladem, 94. 
Macha duerta, 231. 
M d e m i e ,  Bishop, 250. 
Mackrell Ponds. 264. 
~aclerrr, cape, i46. 
M ie River, 84. ~ r m l r  River, 90. 
Mammal f o d  bones in data  of Zam- 
M, 900. 

M a n ~ j a  tribes, 247. 
Mampori M e ,  57,74. 
Manuel Garcia, 2.31. 
Mararm River, New Zadaod. 60. 
Marnvi tribes, 246. 
Man uita Lake, 231. 
~ a r B %  tree, 130. 
Maroni. 259. 
Martin's Bay, 106. 
Masherbrum, 20. 
Mashkdla, 25. 
Maakat, 148. 
Matan, Rio de, 295. 
Matara, 233, 236. 
Mntaura River, 58. 
Mstubitnki River, Valley, 67. 
Matuntoro IUas, 52. 
Maullin River, 208. 
Maury, Ca t lo. 
Mevdgani kun ta in ,  263. 
Mavora Lakes. New Zealand, 60. - Mount, height of, 74. 
Maylin, 233, WB, 154. 
Mayotta Island, 262. 
Mazite, 246. 
Mazzar, 4. 
Mecca, 116. 
Mcincke, Oapt, 10. 
Mekran Coart. 2M. 
Melendez, Father, 406. 
Menamah, 141. 
Menareer tribe, 122. 
Mendi.Khnr, 53. 

Y 
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endi Rope-bridge over the Indue, 53. 
endoza, 237. 
em Mount, altitude of, 8. 
'esaleekh clan, 12 1. 
:-hid Alee, 123. 
'etchosin District, 161. 
:eteyr tribe, 121. 
'ichaux Andr6, 84. 
'ilford Sound, 99. 
:inno, 257. 
:inerals collected near Kilima-ndiaro, 
2. 5. 

Mingan Mountains, 84.1 
Miratlores, 235. 
Mission of the Univemities on the 

Zsmbesi. 250. 
Mistassini Lake, 85, 
M'Kellar, Mr., 63, 107, 109. 
M'Lean, Mr., 84. 
Moem Lake, 218. 
Mo&t Peak, height of, 74. 
Mofu M e .  248. 
Mohanns, 119. 
Moharrek, 141, 143. 
Mohilla Island, 260. 
Moisie River. Mr. Hind's exploration 

of. 82. 
Moitals River, 247. 
Mo o m ,  239. L Mo e Creek, 63. - LaLe, 67. 
Monowai M e ,  Extent of, 74. - River, New Zealand, 60. 

nis Indians, 82,86. 
Monte k clan. 12 1. 
Montt, Port. 207, 
Moonlight Creek, 63. 
Moorhowe Range, 90. 
Mornledad, 214. 
Moraillo, 254. 
Mouchamouli, 259. 
Mountain District. 164. 
Monssa Moudoa, 261. 
Mueller Glacier, 90, 94. 
Munch' 
M u n d e x k b a h ,  54. 
Mungo G&r, 28. 
Murchison Glacier. 93. 
Musjid, 45. 
Mustakh Glacier, 36. 

Pass, 90. 
-, h t  chPnger 

of, 61. 
in the parsea 

Nagayr, 22. - , people of, 29. 
Nahuel-haapi M e ,  206, 21 1, 112 
Namimo, Delta of, 164. 
--, District, 164. 
Nancy Soand, 98. 
Nanga Purbet, 27, 55. 

Nan Bmk, a7. 
~ a ~ f t h a - s ~ r i n  on Idand girhm, M. 
Nuguapee I n ~ n u ,  81, 86. 
Navicha, 253. 
Nefood, 1 16. 
Negro, antiquity of his race, 205. - Popnlat~on in 'Oman, 151. - River. 306. 
Nejed, 123. 
-, Climate of, 136. 
-, Heighta of, 130. 
-, Inhabitants of, 155. 
Nejdean Towns, 131. 
Newfoundland, Physical Geography of. 
263, sC aeq. 

New Westminater, British Columbia, 
178. 

Nezel, in Arabic, meaning of, 139. 
Nezwab. 148. 
Niaro, Glacier of, 47. 
Nicholas Mount, 81. 
Nine-pin Rocks, 166. 
Nipisis Lake, 85. 
Nobbdi Sobllndi P& of, 44. 
Nolloth, Capt, 261. 
N o o h  Sound, 166. 
Nubra, C U R ~ I I ~  of, 19. 
Noma-Choa, 260. 
Ndez de Prsdo, Don Jw, W.  
Nushik La, 42. 48. 
N y m  Lake, Dr. Livingstone's journey 

to, 245. --, elevated beaches of, 201. 

I ..l 

Ocean Pond, 264. 
Ojibways, Indians, 86. 
Okanagan Lake, 184. 
Okitika River, 88. 
'Oman, 145. 
-, Climate of, 151. -. Province6 of, 153. '" 
Omanites, Customs of the, 149. 
O n e p h ,  126. 
Orawea River, New Zealand, 60. 
Oreti River, 64. 
Oeorno, Volcano, 907, 212. 
Otago Heads, currents near, 97. - . Hector's expedition to West 

&t of, 96. 
-, New %land, Mountains of, 56. - and Southland, mema of oom- 

munication in, 70. 
'Oteybah tribe, 121. 
Owepit, 126. 

Pacific Gdfrtream, Fonnou, lo. 
Paddock Hill, New Zealad, 65- 
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Page, Captain, 226, ct sg., 238, 240, 
242. 244. 

Paillacan. Cacique, 220. 
Pakora Klae. 52. 
Palmaris, 236. 
Paran6 cito, 927. - River, 227. - G0ae4 227. I'&'y, 257. 

nge, East Africa. 2. 
Parhon, 227. 
Parish, Sir Woodbine, 206, 228, 238, 

259, 212. 
Passje River, 235. 
Paso de la Banda, 240. - St. Thomas, 228. -- Vial, 228. 
Pasture, in Otago and Soothland, 64. - 

aaq. 
Paz. Don I. M., 245. 
Peace River. 103. 
Pearl-fishery in Persian Gulf, 142. 
Pelly, Col. Lewis, on Island of Kishm, 

s51. 
Pembroke Peak, 100, 103. 
Peninsula Hill. New Zealand, 67. 
Perihuico Lake, 224. 
P e v ,  Oapt, on Paciflc currents, 10. 
Persian pilgrims in Arabi,  119. 
Petermanu Mount, 89. 
Petroleum in Formosa, 17. 
Petrohuk River. 299. 
Petshiku n. 84. 
Piedras, f?io de Ins. 235. 
Pilchard'r Islnnd, 265. 
Pinto, Rio, 241. 
P i s q u i s i  Rivor, 242. 
Poets In Province of 'Oman, 151. 
Polvidero, 293. 
Pomony, 261. 
Ponciana Pucheta, 231. 

m e ,  230, 231. R?~&!O, 214. 
William, 98. 

Pottery, fra ents found with forsil 
bones in Ebesi Delta, 200. 

Preservation Inlet, 98. 
Puella River, 209, 210, 212. 
Puesto de Castra, 231. - de la Viuda, 231. - de Lung 231. - del Medio, 231. - del Monte Abajo. 233. -- del Monte Arriba, 233. 
Pukaki Lake, 89. 

,'Height or, 96. 
Punmah Glacier, 30, 33. 

Punt 
do. Mount, 209. 

Ponto e Diamante, Rio, 235. 
Pukora, Village of, 42. 

Quamichen. 163. 
Quabino, 166. 
Quebracho, 229. 
Queenstown, New Zealand, 67. 
Quem-quem-tru River, 223. 
Queni, Lake of, 225. 
Quesnelle River, 175. 
Quibua, 231. 
Quiroja, Don F., 249. 

Rakaia River. Pnss over New Zealand 

Ramada. 239. 
Rams y Rubert. Don Eateran, 228. 
Ranco; Pass of, 225. 
Rangitata. Sources of, 89. 
Ran on earth-oil, 18. 
h% esaudom. 146. 
Rase, 126. 
Rattans in Formosa, 16. 
R'Bunuoch, La, 55. 
Reduccion, 236. 
Reea River, New 7~aland, 62. 
Reloncavi, Bay of, 206. 
Remate, 238. 
Repecho, 236. 
R i d ,  Ca ital of Nejed, 136. 
Rice in #ormoaa, 16. - Paper in Fonnoaa, 16. 
Richards, Ca t. G. H., E.N., 156, 162. 
Richardson dountaius, 82. 
Rinihnk Lake, 824. 
Rioja, 23:. 
Rio Primeiro, 230. 
Rither Range, 90. 
Riverton Harbour, 97. 
Rio Blanco, 235. -- Dole,  231,232. - &CO, 241. - Segundo, 250. 
Rock Creek, 199. 
Rondu, 22. 
Roo'alah tribe, 121. 
Hoo'ssl-Djebal, 146. 
Rosaler Pass, 210. 
Rosario, important position of, 243. 
--, Rio de, 235. 
Roacher, Dr., 1. 
Hovuma River, Bar of, 251. -- - tertiary formations On 

the. 198. 
Rumipuku, 231. 
~ ' ~ o n g ,  ~ a ,  4a. 

Saanich Districts. 162. 
Sabalia, Don J. A.. 235. 
Sakr tribe. 121. 
Ssladillo, 232, 283, 240. 

River, 229. 



Salad0 Valley, 226, et seq. 
Ralavina, 232, 233, 240. 
Sallas Island, 163. 
Salinae del Aloma Blanw, 231. 
Sali, Rio de, 238. 
h l t a ,  235,237. 
Mtoro River, 21. 
San Francisco, Pass over ~ n d e s ,  245. - Isidro. 236. - J&. 236. - Juan, Island, 168. - Miguel, 234, 238. - Roque, 230, 231. 
Ganta F6,228. . - Lucia, 233, 298. - Rosa, 233. 
Santiago, 240. -- del Esteto, 230. 
-, Province, 232, 234. 
Sariyah, 126. 
Sance, 229. 
Scherarat tribe, 121. 
Schlan 'ntweit, M. A., 29. 
Scott, &pe, vanonver Island, 166. 
Sebaa' tr~be, 121. 
Gedeyr, 131. 
Sefton Mount, 96. 
Serrania de Limbrem, 235. 
Shakrah, 128, 131. 
Shanasir Pir. rock of, 43. 
Sharja. 146. 
Shawnigan, 163. 
Sheep-fading in Soutpland, New Zea- 

land, 66. 
Shigar, 19, 22. - 23. - Valley, ohangee in the climate 

of, 51. 
Shigari, 24. 
Shigarthang, 55. 
Shin hakpi, 32, 36. 
~ d ~ i v e r ,  196. 
Shomer clan. 121. -- Mountains, 123. 
Shoshuenco River. 224. 
Shotover River, 62. 
Sidr tree, 130. 
Sierra del Chilco. 241. 
Silleta, Rio de la, 235. 
Simbolo, 236. 
Simolar Mountains, 242. 
Skado, 19, 21. 
Skeenmting, 32, 33. 
Skipper's Creek, 63. 
-------- Range, 108. 
Snowshoe Mount, 187. 
Sobar, 148. 
Soledad, Sierra de la, 241. 
Solis, Don Juan de, 226. 
Someas River, 167. 
Somiooa, 163. 

-- Dishict, 160. 
hokean River, Pormosa. 15. 
&or. Village, 145. 
Sotalije, 240. 
Sonthland, New Zealmd. Mountains of, 
56. 

Southporf New Zealand, 98. 
Spanboo, Village of, 45. 
Speke, Captain, 203. 
Spencer bfo~ta ins .  88. 
Spey River, h'ew Zealand, 61. 
Srinagar, 19. 
Standokmo, Village of, 27. 
Steeple Bum, 64. 
Steven Burn, 64. 
Stewart's Icland, 97. 
St. George's Bay, 264. 
Stiakboo Brausa, 48. 
Stokes Mount, 90. 
Stokchan, Village, 54. 
Stok La, 52. 
Stone Peak, height of, 74. 
Stouy Creek, 63. 
Stuart. Mount, 91. 
Sturgeon in Fraser Biver. 180. 
Su r in Formosa, 16. 
suffvan, Commspder, 226. 
Sulphur Mines, Fonncwa. 18 
Sumampa, 239, 9.3% 
Sunchales Rod,  230. P3L. 
Suriingo, 42. 

Taboada, General Don A., 228, W S ,  
234, 236, 238, 840. 

Taiwanfoo, City of, 7, 15. 
Taiwan, or Form- 6. 
Tojamnres, 231. 
Takafro Lake, 89. 
Takitimo Mountains, 65. 
Talaposa, 234. 
Talh tree, 130. 
Tsmsuy, F o m o s ~ ,  8.9, 15. 
Tandoro, Village of, 44. 
Tangan ika Lake, 248. 
~ a r a m a i a u  River. 88. 
Tarucapampa. 233. 
Tasman Glacier, 92. 

River, 89, 99. 
Ta-tun Mouutnins, 8. 
Te Anau Lake, New Zealand, fbod- 
marks, 57. - , Extent 
of, 74, 

Ten groan in Formom, 16. 
Techado Peak, 210. 
Teek-tsan, Formosa, 16. 
Teiyynhah tribe, 121. 
Telal EbnVRashid, 123. 
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Temperature, signs of rcoent cbinges 
of, in the Himalaya, 51. 

Temple Peak, height of, 74. 
Tet6, 196. 
-, Sandstone formation, 197. 
Teymah, 118. 
Thibet, 19. 
ThUllb Valley, 19. 
Thompson, Dr., 19. 
Thompeon River, 175, 177. 

Sound, 99. 
Thornton, Mr. B., companion of Baron 

von der L)ecken, 1 ; last days of. 198. 
, geological map of, 

Thyariung, 22. 
T i q e  River, 227. 
Titrroa Forest, New Zealand, extent of, 

1 0 .  

Tobaccoamoking abhorred in Wadi- 
Downsir, 134. 

Todoe Santos Lake, 207, 209. 
Tolabihu, 238. 
Tongnol, 42. 
Topof-the-Ridge Range, Labnidor, 84. 
T&lesse, Mount, 88. 
Tormik River, 5 2  
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