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PROCEEDINGS
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THE ROYAL GEOGRAPHICAL SOCIETY.

[PusLisaEp JaNvARY 10TH, 1878.]

SESSION 1877-8.

First Meeting, 12th November, 1877,
Sie RUTHERFORD ALCOCK, k.c.B., PRESIDENT, in the Chair.

Preserrations.—E. A. Grattan, Esq. (H. M. Consul, Antwerp) ;
J. L. Clifford Smith, Esq.

ELEcTIONS.—John Bolton, Esq. ; Edward Easton, Esq. ; Rev. Joseph
Mullens, p.v. ; Josiah Mullens, Esq.

Doxarions 10 LiBrARY, 26TH JUNE—12TH NOVEMBER, 1877,—Newe
Landesbeschreibung der zwey Hertzogthiimer Schleswick und
Holstein, diirch Caspar Danckwerth und J. Meyer, 1852 (Dr. P.
W. Forchhammer). Two Albums containing Photographic Views
of the Blue Mountain Scenery, New South Wales (Eccleston Du Faur,
Esq.). Bocientific results of the U. S. Arctic Expedition, Steamer
Polaris, vol. i. Physical Observations, by E. Bessels; Washington,
1876 (Author). Narrative of the North Polar Expedition, U. 8. ship
Polaris, by Rear-Adm. C. H. Davis, U. S. N.; Washington, 1876
(Admiral Rodgers, Superint. U. S. Naval Observatory, per Dr. Nourse).
Le Mont Blanc, par C. Durier; Paris, 1877 (Author). The Voyages
of the Ambassadors sent by the Duke of Holstein to the Great Duke of
Muscovy and the King of Persia, by Adam Olearius, translated by
John Davies, 1662; and the Six Voyages of John Baptista Tavernier,
made English by J. P., 1678 (Major Alfred E. Wilkinson). La Végé-
tation du Globe, par A. Grisebach, traduit par P. de Tchihatchef,
vol. ii,, 2= fascicule, completing the work (M. de Tchihatchef).
Memorials of the Discovery and Early Settlement of the Bermudas, by
J. H. Lefroy, vol. i. (Messrs. Longmans). Supplement to his General

VOL. XX, B



2 DONATIONS TO THE LIBRARY. [Nov. 12, 1877-

Catalogue of Books, by B. Quaritch, 1877 (Mr. Quaritch). Catalogue
of Scientific Papers, vol. vii. (1864-1878), 1877 (The Royal Society).
Lehrbuch der alten Geographie, Erste Hilfte, Asien und Africa,
von H. Kiepert ; Berlin, 1877 (4uthor). Nova Zembla, 1596-1597 :
the Barents Relics, by J. K. J. de Jonge, translated by S. R. van
Campen, 1877 (Translator). Notessur le pays de Harrar, par Mo-
hammed Moktar ; Le Caire, 1877 (The Khedivial Society of Geography).
Journal of the Expedition for the Exploration of the Fly river, by
L. M. D’Albertis; Sydney, 1877 (Dr. G. Bennett). Essay on New
South Wales, and Five Free-trade Essays, by G. H. Reid ; Mel-
bourne, 1877 (Author). Memoria de Guerra i Marinia, por el
Ministro del Ramo en 1875, Santiago de Chile, 1875, and Anales
de la Universidad de Chile, Noviembre, 1875 (Dr. R. A. Philippi).
Arctic and Sub-arctic life, by J. Rae, 1877 (Author). On the
distribution of the Brachiopoda in the OQolitic strata of York-
shire, by W. H. Hudleston and J. F. Walker (Authors). Baede-
ker’s Switzerland, 7th edn.; Leipsio, 1877 (Editor). Geological
Survey of Canada, Report of progress for 1875-76 ; Montreal, 1877
(A. RB. C. Selwyn, Esq., Director of the Survey, on behalf of the Govt.
of the Dominion). Report on Surveys, &c., on the Canadian Pacific
Railway, by S. Fleming ; Ottawa, 1877 (The Govt. of the Dominion).
Expéditions Suédoises de 1876 au Yenissei, par F. Schulthess;
Upsal, 1877 |(Translator). The Conversation Manual in English,
Hindustani, Persian and Pashti, by G. T. Plunkett, 1875 (Author).
History of the Cape of Good Hope, by A. Wilmot & J. C. Chase;
Cape Town, 1869 (4. Wilmot, Esq.). A refutation of the Report of
the Scurvy Committee, by C. R. Markham, 2nd edn., 1877 (Author).
Report on foreign missions to the General Assembly of the Free
Church of Scotland; Edinburgh, 1877 (The Committee). Essai
météorologique, par J. Pfund, Psychometrical observations taken at
Fascher, Darfour, 1876, and Summary of letters and Reports of
H.-E. the Governor General, Pt. 1; Cairo, 1877 (General Stone).
Atlas des mouvements supérieurs de 1'atmosphére, par H. H. Hilde-
brandsson; Stockholm, 1877 (Author). Die Stammverwandschaft
der meisten Sprachen der alten und australischen Welt, von D. E. D.
Europseus; St. Petersburg, 1877 (4uthor). L’Afrique occidentale,
Algérie, &o., par Paul Soleillet; Avignon, 1877 (Author). Report on
the division of Oudtshoorn, by J. G. Gamble; Cape Town, 1877
(Author). A descriptive Catalogue of the Venezuelan Department
at the Philadelphia Exhibition, by A. Ernst; Philadelphia, 1876
(A4uthor). South African Diamond Fields and the Journey to the
Mines, by W. J. Morton; New York, 1877 (H. G. Bevington, Fsq.).
South African Notes on_Woman Slavery, &c., by J. H. Winter,

v
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1877 (Author). A travers I'Afrique, par J. de Borchgrave ; Bruxelles,
1877 (Author). From Swatow to Canton, overland, by H. A. Giles;
Shanghai, 1877 (A4uthor). Do Amazonas ao Oyapock, por L. da
Gama e Silva; Pari, 1877 (Author). Zehnjihrige Mittelwerthe,
1866-75, fir Dorpat, von K. Weihrauch; Dorpat, 1877 (Author).
Letter on selection of terminus on the Pacific Coast for the proposed
Canadian Paocific Railway, 1877 (4non.). Report on the operations
of the Sanitary Department for the four years ending 30 April, 1877,
by K. M. Macleod; Glasgow, 1877 (Author). Programme des tra-
vaux d’une Expédition polaire internationale, proposé par Le Comte
Wilczek et Charles Weyprecht; Vienne, 1877 (Lieut. Weyprecht).
Canal Interocéanique, 1876-77, Rapport sur les Etudes de la Com-
mission internationale, par N. B. Wyse; Paris, 1877 (Author). Few
words on the Native question, by E. Holub; Kimberley, 1877
(Author). Meteorological Report, 1875, Colonial Museum and Geo-
logical Survey Department; Wellington, 1877 (Dr. J. Heetor). Die
Schutzmittel der Pflanzen gegen Thiere, von Otto Kuntze; Leip-
zig, 1877 (Author). La Perse et les Persans, par M. le Marquis de
Croizier; Paris, 1873 (Author). Catalogue of the North China
Branch of the R. Asiatic Society, by H. Cordier; Shanghai, 1872
(H. G. Hollingworth, Esq.). Amphiorama, ou la Yue du Monde,
par F. W. C. Trafford; Lausanne, 1877 (Author). Report on the
Vizagapatam and Backergunge Cyoclones of 1876, by J. Elliott, Cal-
cutta, 1877 (Author). On Ocean Currents, Part iii., by J. Croll,
1874 (Author). Report to Congress from Committee on Naval
affairs, on expedition to the Arctic Seas, 1877 (The Committes).
Spedizione Geografica Italiana nell’ Africa Equatoriale, Bollettino
No. 6; Roma, 1876 (G. Moore, Esq.). Guides to Munich and
Vienna, Parliamentary Return on correspondence relative to the
Suez Canal, 1874, British Protectorate in Fiji, by W. McArthar,
1878, Treaty between Russia and Bokhara, 1869, and two tracts on
Oriental Proverbs, by the Rev. J. Long, 1875 (Rev. J. Long). A
Summer trip to the island of St. Michael, the Azores, by R. Swir-
dells; Manchester, 1877 (Author). Krets, eine geographisch-his-
torische Skizze, 1875, and Eine historische Skizze, 1876, Miinchen,
von H. Strobl (Author). The high lands of the Cameroons and
Ambas Bay, by H. A. Leveson, 1871 (H. W. Bales, Fsq.). Im-
perial federation of Great Britain and her Colonies, by F. Young,
1876 (Author). A General Report on the Yusufzais, by H. W.
Bellew; Lahore, 1876 (Capt. J. G. Cockburn). Erupcion ofitica
del Ayuntamiento de Molledo, por 8. Calderon y Arana & F.
"Quiroga y Rodriguez; Madrid, 1877 (Authors). Thoughts upon
the present and future of South Africa, and Central and Eastern
B2
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Africa, by Donald Carrie, 1877 (Author). Le Zénaga des tribes
Sénégalaises, par L. Faidherbe; Paris, 1877 (Author). The Mer-
cantile Directory of the World, 1877 (Mr. J. Wileon). Land-
wirthschaft (and 7 other pamphlets) von Albert Orth, Wien
(Author). Magnetische Inclinationen in Tiflis, von H. Kiefer;
Tiflis, 1877 (Author). Himalayan Origin of the Magyar and
Ugrian, by Hyde Clarke, 1877 (Author). African Colonisation,
by J. Orcutt, New York (Autkor). On geographical discoveries in
Asiatic Russia, 1577-1877, in Russian, by M. Veniukoff (Author).
Ueber die centralasiatischen Seidenstrassen bis zum 2 Jahrhundert
n. Chr,, von F, von Richthofen; Berlin, 1877 (Author). Letters
from Daeka on the Zambesi, by H. Bond, 1874; Report on the
province of Larut in Perak, by T. C. S. Speedy, Singapore, 1875 ;
Introduction and Succession of Vertebrate life in America, by
O. C. Marsh, New Haven, 1877; and Uriage et ses environs, par
A. M. Ladichére, 2™ edn. (The Librarian, B.G.S.). Notes on the
Colony of Victoria, by H. H. Hayter ; Melbourne, 1876 (Author).
Mineral Statistics of Victoria for 1876, Reports of Mining Sur-
veyors and Registrars, to 30 June, 1877; Report of Chief Inspector
of Mines for 1876 ; Statistical Register for 1876, Pts. 1.-VI.; Agri-
cultural Statistics of Victoria, 1876-77; and Geological Survey,
Report of Progress, No. IV., 1877 (The Victorian Government).
Nivellement de précision de la Suisse, 6=* livr", par A. Hirsch et
E. Plantamour, Genéve, 1877 ; Survey of the mouth of the Indus,
by A. W. Stiffe, 1877 (H.M. Secretary of State for Foreign Affairs).
New Guinea Exploration, extract from log-book of the Neva
by L. M. D'AlBertis, Sydney, 1876 ; Report of W. Coates Palgrave,
Esq., Special Commissioner to the tribes north of the Orange River,
of his mission to Damaraland and Great Namaqualand in 1876,
Cape Town, 1877 (H.M. Secretary of State for the Colonies). Mysore
and Coorg, a Gazetteer compiled for the Government of India, by
L. Rice, 2 vols.,, Bangalore, 1876; Selections from the Records
of the Madras Government, Nos. LII. and LIX.; Selections from
the Records of the Bombay Government, new series, Nos.
CXXXIX. and CXLVIIL; Statements exhibiting the Moral and
Material progress of India, 1873-74, 1874-75, and 1875-76; and
General Report of the Trigonometrical Survey of India, 1874-75
(H.M. Secretary of State for India). Memoirs of the Geological
Survey of India, fo., Ser. II., 2, Jurassic Flora of the Rajmahal
group, by O. Feistmantel ; Ditto, 8vo., vol. xiii,, pts. 1 and 2 (Dr.
Medlicott, by direction of the Governor-General of India). Quarterly
Weather Report of the Meteorological Office, Part IV., Oct.-Dec.
1874 (The Meteorological Committee). Report of Committee of Coun-




«Nov. 12, 1877.] . DONATIONS TO THE LIBRARY. b5

cil on Education, England and Wales, with Appendix, pts. L-V.,
1876-77; Ditto, Scotland, with Appendix, 1876-77 ; and Fourth
Annual Report of the Board of Education for Scotland to Lords of
Privy Council in Scotland, 1877 (The Committee of Council on Educa-
tion). The Mediterranean Pilot, vols. i. and ii., 1873 and 1877 ; Sail-
ing directions for the Dardanelles, Sea of Marmara, and The Bos-
phorus, 2nd edn., 1877 ; and General Instructions for the Hydro-
graphic Surveyors of the Admiralty, 1877 (The Lords Commissioners
of the Admiralty). (No. 38) Coasts and Ports of the Gulf of Lyons and
Gulf of Genoa, by H. H. Gorringe; Report on telegraphic deter-
mination of differences of longitude in the West Indies and Central
America, by F. M. Green ; Remarks on the coasts of Lower California
and Mexico, by G. Dewey, 1874 ; Observing list of Stars for deter-
mination of time in Southern hemisphere ; (No. 48) West Coast of
Africa, Part 3 and (No. 63) Navigation of the Caribbean Sea, vol. i.
(The U. 8. Hydrographic Office, per Commodore R. H. Wyman).
‘Washington observations for 1871, appendix iii., Catalogue of Stars,
1845-1871, by M. Yarnall, Washington, 1878 ; Ditto for 1868, appen-
dix 1., Catalogue of 1963 stars reduced to 1850 ; Washington, 1870
(The U. 8. Naval Observatory, per Commodore B. F. Sands). 'I'he Prac-
tical use of Meteorological Reportsand Weather-maps; \Vashington,
1871 (The U. 8. War Department). Report of Director of New York
Meteorological Observatory for 1876 ; New York, 1877 (D. Draper,
Director). Bulletin of the U. S. Geological and Geographical Survey
of the Territories, iii., Nos. 1-4; Catalogue of publications, 2nd
edn.; Bulletin of the U. S. Entomological Commission, Nos. 1 and
2; Sketch of the origin and progress of the U. 8. Geological and
Geographical Survey of the Territories ; Explorations made in 1876 ;
Preliminary Report of the U. 8. Geological Survey of Wyoming,
1871; Miscellaneous publications, No. 7; Ethnography and Phi-
lology of the Hidatsa Indians, by W. Matthews, 1877; No. 8,
Fur-bearing animals, by E. Coues, 1877 (Dr. F. V. Hayden).
Annual Report on Geographical Surveys West of the 100th
Meridian, for 1876, with accompanying Topographical Atlas sheets
(Liewt. G. M. Wheeler). - U. S. Geographical Exploration of the
40th Parallel, vol. vi., Microscopical Petrography, by F. Zinkel ;
Washington, 1877 (Clarence King, Geologist-in-charge). Annales
Hydrographiques, Nos. 567 and 571; and Publications of the
Dépot des Cartes et Plans de la Marine, No. 563, Mer Méditer-
ranée, par J. 8. Bayot; No. 564, Mer des Antilles et Golfe du
Méxique, 1*~ ptie., par A. Sallot des Noyers; Nos. 565, 566, & 568,
Suppléments aux Instructions Nos. 352, 353, 468, & 469; No. 569,
Recherches Météorologiques, No. 1, par M. Toynbee; No. 570,
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Annuaire des Marées des Cotes de France pour l'an 1878, par M.
Gaussin et M. Hatt; No. 573, Supplément 3 1'Instruction No. 361
(The French Minister of Marine). Statistique générale de I'Algérie,
Années 1873 & 1875; Paris, 1877 (The French Minister for the
Colonies). Recueil de Poémes Historiques en Grec vulgaire relatifs
3 la Turquie, par E. Legrand; Paris, 1877 (The French Minister of
Public Instruction, per H. M. Foreign Office). S. W. Silver & Co’s.
Handbook to the Transvaal, 1877 (S. W. Silver, Esq.). Juridical
Monographs and Researches, vol. iv. (in Russian), by A. Lubafsky ;
St. Petersburg (Author). Déli et les Colons-explorateurs frangais,
par B. de 8t. Pol-Lias; Paris, 1877 (Author). Two reports on the
Surveys of New Zealand ; Wellington, 1877 (J. T. Thomson, Esq.,
Surveyor-General). The continuation of Reclus’ Nouvelle Géo-
graphie Universelle, livraisons 181-152; and the current issue of
publications of corresponding Societies, periodicals, &o.

Doxations 1o THE Mar-RooM FroM 25tH JUNE TO 12TH NovEeM-
BER, 1877.—130 sheets of the Government Surveys of India
(H. M. Secretary of State for India, through the India Office). 47
sheets of Admiralty Charts (Hydrographic Office). Map of the Seat
of War in Europe—4 sheets syygy. Map of probable concen-
tration, and lines of operation in the event of an occupation of Asia
Minor by Russia, Map of Roumelia and Bulgaria—6 sheets yyzog-
Topographical Atlas of Jutland—13 sheets )y (Danish General
Staff, through the Danish Minister). Sketch Map of New Zealand
in two sheets, showing Roads, Railways, and County Boundaries,
and Plan of Bluff Harbor (James Harvey). Telegraph Map of
the World (Telegraph Maintenance and Construction Co.). 28 sheets
of French Charts (Dépét de la Marine). 107 Photographs taken
during the Arctic Expedition, 1875-76 (Admiralty, through the
Secretary of the Admiralty). 12 sheets United States Charts (Com-
modore Wyman, u.s.K.). Atlas of Index Charts (Hydrographic Office).
8 sheets of Marine Survey of India Charts (Marine Survey Depart-
ment, through Captain A. Dundas Taylor, 1.N.). Sheets 2 and 3 of
Stanford’s large-scale map of the Seat of War in Europe, and Stan-
ford’s large-scale map of the Seatof War in Asia (Edward Stanford).
8 sheets, M8. tracings by J. B. Minchin of Map del Beni-y-Gran
Chaco, and Mapa Nuevo de la Republica Boliviana (Commander G. C.
Musters, r.N.). Fly River, by 8. M. D’'Albertis (8. M. D’ Albertis).
South African Republic-Transvaal, by F. Jeppe, F..6.8. (E. Weller).
Victoria, showing portions of the adjacent Colonies of New South
Wales, South Australia, and Tasmania, 2 sheets, by Surveyor-
General, Melbourne, 1876 (Agent-General for Victoria.) Schwein-
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furth’s & Giissfeldt’s Reise in der Arabischen Wiiste, 1876, Der
Mar Antonius auf genommen von Dr, Paul-Giissfeldt, 1876. Deutsch-
land’s Wassertrassen von Dr. Th. H. Schunke. Aufnahme des Untern
Congo und seiner Delta-Verzweigungen, von Midlycott & Flood,
1875. Originalkarte von Donau-Bulgarien; dem Balkan und
‘Sud-Ost Serbien, nach seiner Reise-Aufnahmen, von F. Kanitz
sydooye Nivellements der Trigonometrischen Abtheilung der
Koniglich Preussischen Landes-Aufnahme. Specialkarte vom
mittleren Ost-Sudan, bearbeitet von K. Zoeppritz. Der Ostliche
Theil von Nord-Amerika zur Ubersicht der Eisenbahnen und
Wasserstrassen, von A. Petermann yuyiygg. Russland’s Eisen-
bahnen und Wasserstrassen, von A. Petermann. Deutsche und
Romanen in Sid-Tirol und Venetien, nach C. Schneller, von A.
Petermann. Originalkarte des Hauptgebietes von Costarica zur
Ubersicht der Aufnahmen von W. M. Gabb, Collins & Martinez, von
A. Petermann. Originalkarte von Sawrieff’s Aufnahme des Bin-Col-
Dagh, 1874 (Dr. A. Petermann). Massowah to Keren, MS. tracing
(Col. Gordon, through Lieut. O. M. Watson, r.E.). Carta Geogréfico-
Topografica de la Isla de Cuba, 1835 yodygy (Lord John Hay).
Military Map of the Indian Territory, Department of Missouri,
by First Lieut. E. H, Ruffner, u.s.A. (8. E. Col. H. G. Prout). Atlas,
in Chinese Character, of China, Manchuria, Mongolia, Tibet, &o.,
in 26 sheets, published at Woo-Chung about 1862 (H. Geo. Holling-
worth). Der Meerbusen von Korinth oder Lepanto (4non). Keith
Johnston’s Royal Atlas, 1877 (W. & A. K. Johnsion). Map of the
Russian Government of Kaluga (4. Lubafsky). Map of the Course
of the River Livingstone (Congo-Lualaba), drawn from the original
by Edwin Arnold (Edwin Arnold).

The PresIDENT opened the Session with the following Addrees : —

AcoorpiNg to the custom followed by my predecessors in this chair,
which by your favour I have been chosen to occupy for another
year, I proceed to offer you, as a preface on the opening of our
new Session, a brief review of Geographical progress since we last
met. But first I have to congratulate you on the continuance of
the privilege which has been granted us by the Senate of the
London University, of holding our meetings in this theatre. It
is hoped that the new Regulations, which were the result of
the deliberations of the Joint Committee on Evening Meetings
last Session, and adopted at the Annual General Meeting, may
answer the purpose contemplated, and secure all Fellows who
may wish to attend, with the friends they personally introduce,
from inconveniences complained of on several occasions, more
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especially when Meetings of exceptional interest took place. I am
not sanguine, however, in my anticipation that any regulations
can entirely meet all the requirements of Resident and Non-Resi-
dent Fellows, I have little hope indeed that any rules, however
carefully framed, will effect this object on occasions of extra-
ordinary interest, for the simple reason that if a large proportion of
the Fellows should ever desire to be present, and to exercise their
privilege of introducing visitors, no place of meeting of smaller
dimensions than the Albert Hall could afford the necessary accom-
modation; and failing this, disappointment and dissatisfaction
would of course be unavoidable. The Council, as the Society
must feel assured, can in this matter have no other desire, than
to meet, as far as possible, the convenience and the wishes of the
Members collectively. With this view, the Council readily assented
to the proposal made last Session at a Special Meeting to appoint
a Joint Committee to consider all the difficulties; and in the same
spirit they submitted to the Anniversary General Meeting, the new
rules, as framed by that Committee. Although objections have
been made by Members in the country to some of the provisions as
giving an undue advantage to Resident Fellows, and curtailing
privileges previously enjoyed by both, the Council recommend that
a fair trial should be given to the newly adopted rules; bearing in
mind the insuperable nature of the difficulties to be encountered,
where the convenience of from three to four thousand Members and
their friends as visitors have to be consulted.

In pursuance of the plan adopted during the last Session for
giving a more strictly scientific direction to the range of the
Society’s work and influence, arrangements have been made for the
delivery of three lectures on ‘Physical Geography,” in its more
scientific aspects, in the course of the present Session; the suocess
attending the first series having been sufficiently encouraging to
justify a continuance during another year. The first will be
delivered by Professor Duncan, ‘On the Formation of the Main
Land-Masses of the Earth;’ the second by Capt. F. J. Evans (the
distinguished Hydrographer to the Admiralty), ¢ On Terrestrial
Magnetism,’ and the third by Mr. Thiselton Dyer, ‘On Plant Dis-
tribution as a Field of Geographical Research.’

Events of great Geographical interest have occurred during the
vacation, in connection with Central Africa, both as regards Ex-
plorations accomplished and measures taken for further efforts.
But before giving you a sketch of what has been accomplished in
this important field, it is my duty, in accordance with previous
usage, to take a passing glance at the proceedings of another body
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in close connection with our own Society, which always holds its
Meetings during the annual vacation: I mean the Geographical
Section of the “ British Association for the Advancement of Science,”
which met this year at Plymouth in the middle of August. Under
the presidency of that distinguished Geographer, Admiral 8ir
Erasmus Ommanney, who held for so many years a seat on your
Council, the Geographical Section maintained the popular position
which it has always held, and its members had the privilege
of listening, in the Presidential Address, to an able summary of
the progress of Geographical Science and Discovery during the
thirty-six years which had elapsed since the British Association
last met at Plymouth. Amongst other subjects which came
before the Section was a Paper by Commander Cameron on the
proposed permanent Stations in Central Africa as bases for future
Exploration, in which the gallant officer applied the results of his
great experience to the consideration of this important portion of
the scheme of His Majesty the King of the Belgians. The long and
animated discussion which followed the reading of this Paper, and
the large audience which was assembled to hear it, tend to prove
that the subject of African Exploration and eventual civilisation
has a permanent hold upon the public mind. Among the Papers
read during the Association week there were many which con-
tained a large amount of new and interesting geographical informa-
tion. I may mention more particularly Dr. O. Finsch’s narrative
of the German Exploring Expedition, which in 1876 traversed the
isthmus between the River Obi and Kara Bay, in the Arctic Seas;
Major Godwin-Austen on the connection of the Tsanpo River of
Tibet with the Brahmaputra; and Mr. Floyer on the country of
Bashakurd.

In other fields there is little at this moment requiring remark.
At the Meeting of the Russian Geographical Society of the
5th of October, a Report was read from M. Prejevalsky of his
Expedition to Lob-Nor. After resting from his first arduous
journey at Kuldja, this intrepid traveller commenced the second
part of ‘his journey, more dangerous and difficult even than his
previous explorations in those inhospitable regions, the object of
which was to penetrate into Tibet. I have been favoured by
Mr. Delmar Morgan with some notes of this Report, translated
from the Russian, which are sufficiently interesting to deserve a
place in our ¢Proceedings,” where they will be found ;* together
with some news received from Potaninji’s Expedition, in the direc-
tion of Hami and Uliassutai, across the Altai Nouron Mountains

* Vide p. 51, infra.



10 SIR RUTHERFORD ALCOCK’S ADDRESS [Nov. 12, 1877.

-and the Gobi Desert, which latter occupied only two days in the
Ppassage.

With regard to Africa, the termination of Mr. Stanley’s most
arduous and successful journey across the Continent, with the
discovery of the true course of the Congo, is the great Geo-
graphical event of the day, and demands special notice. We
have only at present a brief statement of the results of Mr.
.Stanley’s explorations contained in a telegraphic despatch from
Emboma on the Congo, of August 10th, and in his subsequent letter,
which appeared in the ¢ Daily Telegraph’ of the 11th of Ootober,
from Cabenda (or Kabinda), on the coast, now supplemented by
-another letter which has just been published. It appears he left
Nyangwe in Manyema, where Livingstone left off, on Nowvember
-5th, 1876, travelling overland through Ulegga. Unable to make
* progress through the dense forests, he crossed the Lualaba, and con-
tinued his journey along the left bank through North-east Ukusu.

It is too early yet to appreciate at their just value the scientific
-and geographical data which may have been obtained by Mr.
Stanley in tracing the whole course of the Lualaba-Congo from
Nyangwe in the centre of the continent to the Atlantic. We must
wait for further information and more ample details. But, in the
meantime, there can be no doubt that he has succeeded in solving
the greatest of the remaining geographical problems. He has
indeed decided more than one of the doubtful points of African
Geography, by his circumnavigation of the Victoria Nyanza and
"Tanganyika, completing, as he himself claims, the discoveries of
Burton, Speke, and Grant in many important particulars.

The information thus obtained must have an important bearing
both on future exploration and the development of commerce along
the course of the Congo, although Mr. Stanley speaks of numerous
cataracts both north and south of the Equator. A series of
cataracts at two extremities constitute serious difficulties to be
overcome, in any effort to establish a trade along the 1400 or
2000 miles of uninterrupted navigation on the main river and its
.great affluents of which he speaks. They will involve mot only
interruptions and portages at the five great cataracts north and
south of the equator, before the commencement of the continuous
1400 miles course, but the same must take place where the river
plunges by a succession of some thirty rapids and cataracts down
to the Atlantic shore. There must be a possibility of establishing
practicable roads for portages along the interrupted line of navigation
—and in some parts it would seem despite the opposition of hostile
and savage tribes—or nothing can be done. Still, whatever may be
the difficulties arising from an unhealthy climate! native hostility,
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and cataracts, it is impossible to doubt that Mr. Stanley’s last
achievement in African Geography will form a new era by laying
open to commercial enterprise a vast, and practically unlimited
market for the barter of tropical produce and manufactured goods.

Such is the opinion formed by Mr. Stanley himself, who has had
better opportunities of forming a judgment than anyone else, both
as to the impediments and the facilities to be found. Speaking of
these he says that ¢ large as the number of cataracts and rapids
mentioned above may be, we have discovered that the great highway
of commerce to broad Africa is the Congo.”

Turning now from this brilliant achievement in African Explo-
ration, to the efforts making in the same field to enlarge our
geographical knowledge, I must recall to your memory the account
I gave you in my Opening Address of last year, and in the succeed-
ing Anniversary Address in May last, of the objects of the Inter--
national Conference, which met at Brussels in September of last
Year, at the invitation of the King of the Belgians.

The International Commission established by that Congress for
the exploration and civilisation of Africa, with an invitation to all
nations to form national committees of co-operation, has led to a
very general movement throughout Europe for the promotion of
these objects. National Committees or Associations have been
formed, and considerable sums have been subscribed, in nearly
every country, from the Baltic to the Mediterranean. The Inter-
national Commission met this year again, on the invitation of the
King of the Belgians, at Brussels, on the 20th and 21st of June, and
was attended by delegates from the several National Committees.
Great Britain and Russia were exceptions, but from different
causes. As regards this country, the circular of the Council, con-
stituting the African Exploration Fund Committee, must have
placed all the members of this Society in possession of the insur-
mountable obstacles to any affiliation, on our part, to the Inter-
national Commission.

At a public meeting held at the Mansion House on the 19th of
July last, the Lord Mayor in the chair, I deemed it right fully to
explain the position of the Geographical Society, and I had pre-
viously with the same view called attention to the main facts in a
letter published in the ¢ Times. In this I stated more especially,
that the part which Great Britain is to takein this great movement
cannot be a matter of indifference to the nation that has hitherto
held a leading position in the exploration of Africa,—whose
travellers have discovered in the present gemeration the sources
of the Nile, and done more than all other nationalities combined
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within the last twenty years, to make known to the world the
interior of Central Africa and the great Lake region, as the sketch-
map accompanying the ciroular of the African Exploration Fund
Committee plainly shows. The commercial and colonial interests,
and the territorial possessions in Africa of this country are larger
than those of any other European Power, while the suppression of
the slave-trade and the advancement of missionary labours have been
objects of national concern for more than half a century. It was
the natural desire, therefore, of the British members, geographers,
and others invited to the Brussels Conference, to take part in
the International Commission,and to co-operate cordially with it in
furtherance of the excellent purposes set forth in its programme,
notwithstanding some obvious difficulties touching international
questions and territorial rights. But the Geographical Society
‘could not by its constitution enter upon any field of operations
other than that of exploration. Commercial enterprise, suppression
of the slave traffic, and Missionary or other civilising efforts, will
each and all profit by any progress in systematic and continuous
geographical exploration. But they are objects out of the province
of a Geographical Society, and must be pursued by independent
agencies.

Under these circumstances it has been a source of great gratifi-
cation to myself personally,and I am sure it will be to the Society,
to learn that a first Expedition under the direction of the Inter-
national Commission of Brussels left Southampton on the 18th of
last month for Zanzibar. It is composed of four Europeans, viz.,
M. Crespel, chief; M. Cambier, astronomer and geographer;
M. Maes, naturalist ; M. Marno, explorer. The chief object of this im-
portant undertaking, I am informed, is the formation of a station at,
or beyond Lake Tanganyika, with depéts at Zanzibar and in Unyam-
wesi. The African Exploration Committee of your Council, which
had previously made a grant of 250l. to the Executive Commission
at Bruesels, has further shown its active sympathy with this
undertaking by officially recommending the Expedition to the
Consul-General at Zanzibar, and through him to His Highness
the Sultan. It has also addressed the London and the Church
Missionary Societies, with a view to obtaining a welcome for the
Expedition on the part of the agents of these societies in Central
Africa. I am happy to add that the Commission at Brussels has
already some 300,000 francs of capital, contributed chiefly in
Belgium, and an income of 75,000 france—speedily to be inoreased
to 100,000—s0 enthusiastically and generally has the appeal of the
King been responded to by his own subjects.
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With reference to the action of other countries, France has
established a National Committee to co-operate with Brussels,
under the presidency of M. F. de Lesseps. I need hardly remind
you that the French have independently, for several years past,
made persevering attempts 'to penetrate the interior of Africa
from the side of their settlement of the Gaboon, by ascending
the Ogowé River, a tributary of the Fernan Vaz, which has
been long rumoured to take its rise from a lake in the far interior.
The private Expedition of Messrs. de Compiégne and Marche, in
1873—4, has so far been the most successful of these enterprises.
But it failed in reaching the head-waters of this important river,
owing to the hostility of the cannibal Osyeba tribe on its banks.
A larger and better-equipped Expedition left Franoce in 1875,
under Lieut. de Brazza, M. Marche, and Dr. Bellay. At the outset
M. de Brazza believed he should be able to reach Lake Tanganyika
in three years. Although accompanied by an armed force of
natives from Senegal, he has been foiled by the same Osyeba tribe,
and by sickness and}failure of provisions. According to the latest
news, he has been obliged to descend to the coast and refit with a
view to another attempt. It is stated that a grant in aid of De
Brazza’s Expedition has been made by the International Commission
of Brussels. The Moniteur de la Flotte, in announcing the latest
news received of this Expedition, states that the letters received
were written at Doumé, described as a miserable village on the
banks of the Ogowé, at the extreme limit of the Adouma country,
and situated 56 min. south of the equator and 11 deg. to the east-
ward of Paris. Most of the party had suffered from fever and
sickness; but, somewhat better food having been obtained, nearly
all had recovered before the letters were despatched. From Doumé
it was intended to continue the journey eastward ; but great diffi-
culty was experienced in obtaining the services.of natives to act
as carriers. The]leader reported that slavery flourishes on the
banks of the Ogowé, and that the natives are ready to sell their
children and nearest relatives to the slave-dealers.

On the geography of the district, Lieutenant de Brazza remarks
that he has already passed through several tribes, the districts
inhabited by whom are-marked on Dr. Petermann’s maps as being
much farther inland than the point he has reached; and, further,
that the River Lilumbay, which is shown as an affluent of the
Congo, really flows into the Ogowé. Another Expedition has
within the last few days been announced as on the point of pro-
ceeding from France, but its exact destination has not reached me.

The German National Committee has been merged into a



14 SIR RUTHERFORD ALCOCK’S ADDRESS [Nov. 12, 1877..

“ German African Society,” distinct from the “German Society
for the Exploration of Equatorial Africa,” under which, for several
years, a series of explorations of much value in a strictly scientific
point of view, conducted by Dr. Giissfeldt and others, has been
carried on, in the coast regions immediately north of the Congo.
The German African Society will devote its funds chiefly to the
encouragement of German explorations from the west coast, and
ocontribute only a portion, varying according to circumstances, to
the International Commission at Brussels. Acoording to the most
recent intelligence, the * African Society ” is about to send out its
first expedition, under Herr Schiitte, an engineer, well qualified as
a scientific topographer, with a view to penetrate the interior from
the west coast, taking Angola for a basis.

‘We hear nothing further of the National Committee in Austria,
constituted under the presidency of the Crown Prince, since the
announcement that it had ocontributed 5000 francs to the Inter-
national Commission at Brussels. In Hungary a separate National
Committee has been formed, which has also forwarded the sum of
3000 francs to the Central Commission in Belgium. In Italy the
Italian National Committee has held important meetings under
the presidency of the Crown Prince Humbert. It has resolved at
present to devote all its means to the support of the Expedition of
Marquis Antinori, which is now engaged in the arduous task
of endeavouring to penetrate the unknown region lying between
Shoa and the Viotoria Nyanza.

Marquis Antinori’s Expedition left Italy, April, 1876; but
unforeseen expenses and losses on their disembarkation at Zeila,
and on their route thence to the capital of Shoa, hampered the
progress of the party, and it was then found necessary to despatch
one of its members (Capt. Martini) to Italy, to obtain further sup-
plies. The funds for the support of the Expedition were supplied
by private subscription, and by grants made by the Minister of
Public Instruction and various scientific bodies, to the extent of
120,000 lire. Out of the unexpended balance of this, Captain
Martini was re-equipped, and he returned to Zeila, in company of
Signor Cecchi, early in the present year. The latest accounts
state that Signors Martini and Ceochi had rejoined their chief
safely in June last, at Tull-haré, in the interior. It is hoped now
that there will be no further delays, and that this grand Expedition
will be able to push forward for Victoria Nyanza,*

* Since this was in the press, the melancholy intelligence has reached Europe
of the death of this distinguished traveller.

[T W
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Excited apparently by the narratives and revelations of Com-
mander Cameron and Lieut. E. D. Young, the Portuguese resolved
last year to make a tardy effort to do something towards the scien-
tific exploration of the unknown regions adjoining their African.
possessions. Not only the Government, but the nation, took part in
the movement, and long and excited debates on the subject were:
held in the Chamber of Deputies at Lisbon—chiefly in reference
to the alleged continuance of a slave-trade in the African possessions.
of Portugal, both on the East and West Coast. Of the fact of such
traffio still existing, the correspondence recently published in the
Blue Book on the Slave-trade laid before Parliament last Session
leaves no doubt.

The Government had established a Geographical Committee in
connection with the Department of Marine, distinct from the
Geographical Society of Lisbon, which was founded independently
by public effort. An expedition was decided on, and Government
made a grant of 20,000l towards the expenses. The first Expe-
dition left Europe in June last for Loanda. It consisted of Senhor
Serpa Pinto, Senhor H. Capello, and Lieutenant R. Ivens, and was
expected to leave Loanda for the interior in July. Of the various
routes proposed for this Expedition, the more southerly one, com-
prising the ascent of the Cassabi, and the examination of the relations.
of its basin with those of the Quanza, the Cunene,and the Zambesi,.
terminating with a journey to the East Coast, was that finally
chosen before the Expedition left Europe. With regard to the
other principal route which was discussed, viz., the exploration of"
the Congo from above the Yellala Falls, the Portuguese have been
forestalled by the recent exploit of Mr. Stanley ; and his important
discoveries may lead to a modification of their plans,

The movement above described, and extending throughout
Europe, has not been limited to Gﬁographers or to Govern-
ments. The various Missionary Sooieties in Great Britain have
manifested great activity, as the following notices will suffi-
ciently show.

The Church Missionary Society has the intention of estabhahmg-
@ Mission Station at the capital of King Rumanika of Karagwe,
wost of Victoria Nyanza, and the personnel of the Missionary
Expedition reached Zanzibar early in 1876. Their first opera-
tions were the exploration of the Rivers Wami and Kingani,
with the view of ascertaining whether the interior could be
reached by boat-navigation up those streams. Having convinced
themselves that they were useless for the purpose, the mission-
porty commenced their march by land in four divisions. The
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the steamer after it was taken to pieces offered no difficulty. In
ten days, Lieut. Young reports, he was enabled to see * her
sections, boilers, machinery and stores safély conveyed above the
falls; to transport all our goods and baggage, and that at a very
small cost, and without the loss of a single article of any sort,
either by accident or theft, though we employed 800 men.”* We
need such a cheering picture, as a contrast to the dismal narrative
of continuous conflict with the savages along the course of the
Congo, of which we have yet but a slight though graphic sketch
from the pen of Mr. Stanley.

The Established Church of Scotland, partly aided by the Free
Church party, have founded a small station, called Blantyre, near
Lake Nyassa, two days’ journey east of the Murchison Falls.

The French Société de St. Esprit also has a Mission established
at Bagamoyo, on the East Coast. In 1871, when Stanley arrived
on his first expedition in search of Livingstone, he found there
ten Padres, and a like number of Sisters of Mercy. He was most
hospitably received, and reported that not only had they founded
a Mission, constituting a village of sixteen houses, some solidly
built, but schools, at which 200 boys and girls were under tuition,
while the influence of the Mission was considerable, and eminently
beneficial to the surrounding native population.

In addition to all these workers in the Missionary field who
are aiding Geographical Exploration, are many travellers who
may not lay claim to the title of Geographers, but from whom
useful information is often derived in the field of African Explo-
ration. The German Geographical Society of Berlin held a
meeting a few months ago to hear the account of the travels
of two sucoessful African explorers of this character who had
just returned home—Dr. Lenz, a Geologist, and Dr. Pogge. The
latter had made a most remarkable journey, and one which will
place him high in the list of African travellers. He had suc-
ceeded in penetrating from St. Paul de Loanda to the capital
of the renowned African potentate Muata Yanvo (or Yambo),
a remote district which had hitherto never been reached by any
explorer, and even by very few coloured Angola traders. The
capital, Musumbé, lies to the north of Kabebe, the seat of govern-
ment of the preceding monarch, and many days’ journey to the west
and north of Cameron’s line of march. Dr. Pogge travelled for
pleasure as a hunter of the larger African game, and not as a

* See Lieut. Young’s Paper, ¢ Geographical Proceedings,” No. IV., July 23rd,
1877.
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scientific explorer; but some of the information he obtained is of
high interest, particularly as to the healthiness and beauty of the
interior plateau.

There are, in fact, constantly, in addition to regularly organised
explorations, private expeditions on foot of various nationalities,
and of which very little is heard, unless they accomplish something’
important, as in the above case of Drs. Lenz and Pogge. Thus
there is Mr. A. Craven now engaged on a Natural History mission
to Mpwapwa and beyond, to whom the African Exploration Fund
has made a grant in aid of 100l to be paid on his arrival at the
scene of his work.

In reference to the routes suggested for exploration by the
African Exploration Fund Committee in their circular, it may be
srated that Nos. 3 and 4 are about to be traversed by H.M.’s Consul
. Elton, and by the end of this year something may be known of the
progress made. And another party are on their way already to
explore the land between the north end of Lake Nyassa and the
East Coast, and most likely Mr. Stewart and his cousin, Mr. James
Stewart, are now engaged in the endeavour to cross from Luke
Nyassa to Tanganyika, forming No. 4 of the sketch-routes in the
circular, :

In order to complete this brief summary of active work now in
progress, I may mention that the most recent information received
in this country from Dr. Kirk, H.M.’s Consul-General at Zanzibar,
is of a most encouraging character. He writes under date August
22nd, referring to the various exploring and mission parties now
engaged in opening up the Zanzibar dominions and the interior :—

*“ To the south, the station of the Central African Mission at Msasi on the
Rovuma, formed as an intermediate post for the purpose of gradually restoring
the freed slaves from the Nyassa district to their country, is progressing
favourably, and the Rev. Chauncey Maples had safely arrived with his party .
to augment the strength of that community. One of the party bad visited
M’taka, an influential chief and slave-trader near the lake, whom Bishop
Steere had found willing to encourage the mission, and with whom he was
desirous of remaining on good terms pending the establishment of a branch
Mission Station at his capital. Further north, the road-making party which
commenced operations at Dar-es-Salam has progressed sixteen miles inland,
the country being found to improve as they advanced, and the pmﬁle becoming
more {riendly, and coming in numbers, daily increasing, to work for wages.
At the same time, the part completed is in constant use by the natives, who

also have commenced to populate and cultivate the adjoining country, where
previously there was nothing but impenetrable jungle.*

* Since this date still more recent intelligence has reached England, that after
the most prosperous beginning one: of the party was obglged to return invalided,
aud the Engineer officer is also reported to have returned. This is greatly to be
deplored, but it may be hoped means will be found of continuing to a successful
termination a good work so well commenced. 9

(4]
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“8till further north the line roughly gone over and reported upon by the
Rev. Roger Price has been followed up, and a waggon-track made for a
distance of 250 miles to Mpwapwa, by Mr. Mackay, in the employ of the
Church Missionary Society, while the London Missionary Society’s expedition,
under Mr. Roger Price, has advanced six days’ journey on the route, with
cattle and waggons on their way to Lake Tanganyika.”

Geographers and Missionaries alike have thus far done their
respective parts with untiring energy, and are ready to still
further complete the work undertaken by searching out and con-
necting the few missing links to the main lines, It is for Trade,
aided if need be by the State, jointly interested as both are in the
realisation of such prospects as these latest discoveries open, and
with such strong influences as & Government only can command, to
take up the work. To the British merchant and his Government
we must now look more especially, for the enterprise and the means
which may in a few brief years accomplish the three great ends of so
much previous effort—the development of a trade of vast national
importance, the civilisation of the African race, and the suppression
of a slave-trade exceeding in atrocity all that has ever before
darkened the history of humanity. For the last object alone,
and irrespective of the other two, this country, since the aboli-
tion of slavery in the British dominions in 1807, has voluntarily
expended more than 70,000,000l and is still spending annually,
with inadequate returns, a large sum in ships, mixed commissions,
and other sources of expemse. A very small percentage of such
annual outlay vigorously and wisely devoted to further all these
objects at this moment—more especially by the opening of prac-
ticable roads to the lakes from the East Coast, a work in which the
Khedive of Egypt and the Sultan of Zanzibar have both a large
interest, and might easily be moved to facilitate and secure—
would open Africa more effectually to commerce and to civilisa-
tion, as well as to Geographical explorers, and do more to suppress
the existing slave-trade than all the ships of the British navy, or
any amount of expenditure in other ways.

This brilliant triumph of Stanley, it may fairly be hoped, will
renew the lively interest once felt in the object of all Livingstone’s
labours, and the strong feeling of sympathy for the unhappy
victims of a slave-trade in which all that wickedness, greed and
cruelty combined can devise seems to culminate. Many objections
are frequently urged against African exploration, and for the most
part are easily answered. We often hear it argued, for instance,
that it is more likely to carry a sword, than peace and good-will
among men, into the bowels of the continent; and that the
climate will not permit Europeans to colonise Central Africa, which
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has moreover few wants, and no products we cannot more easily
obtain elsewhere. We are warned that what has occurred before
will happen again, according to the inexorable law of Nature
—*the survival of the fittest’—by which, whenever two races
ocome in contact, the weaker and worse will fade away—the
stronger and more civilised will sapplant the savage—and that
it is vain to struggle against this fatality; or why, indeed, should
we labour to perpetuate what is bad, and delay the triumph of the
preferable and predestined race? It has been further urged, truly
enough, that civilised man has always begun by importing the
worst vioces of civilisation and new diseases which carry off tribes
like the plague; so much so, indeed, that vice, disease, and strong
drink have been more fatal to savage races than all their own
cruelties, sacrifices, slavery, or tribal wars, combined. 1If, in
efforts to eradicate existing evils, we are only to repeat the ex-
perience of the past, and import others of a more destructive cha-
racter, there are few among us who would not argue that the best
friends of the African would be those who refuse to 4id in the
introduction of civilisation, and devoutly wish that Geographers,
Philanthropists, and Missionaries would leave Central Africa
alone!

These and other objections of a similar nature no doubt prevail
to a considerable extent, and must serve greatly to damp the
zeal for African exploration. I am so convinced of this, that I
must beg your indulgence for a few moments while I touch
upon the more obvious reasons for arriving at a totally opposite
conclusion. In the first place, the main argument fails because
there is no vice or disease that can be imported from Europe
with which the natives are not already familiar. The field is
already occupied by evil, and is only open to good. As to other
exterminating processes, the Africans are, to a great extent, a culti-
vating and hardy race, with the instinots of labour, tenacity, and
resistance. They are spread over an area of some 10,000,000 square
miles, with a climate inimical to the European constitution over the
larger portion, and a population which has been estimated at some
180,000,000. The data for a census are not of much value, perhaps,
but may suffice to show that the danger of extermination by civilising
them is small. Men of European race will not kill them off, as they
do the Red Indians by destroying their prey, nor as they did the
Caribs by working them to death, or the Australians by giving
them drink, or the South Sea Islanders by introducing new forms
of disease, and carrying them off in a new-born slave-trade. None
of these dangers are to be feared now for the Africans. Those
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most to be condemned and feared, exist already among the natives,
and cannot be aggravated by any foreign influence which can be
employed in the present day. Africa must etill be for the
Africans, for Africa can neither be filled nor tilled by men of
European blood, though there are thousands of square miles in the
uplands of the great lakes where Europeans might live and thrive.
But without any extensive colonisation, they may be converted,
civilised, or governed with great and lasting benefit, not only to
Africa but to other nations. There are, in truth, few difficulties in
the path of improvement and progress in Africa, save such as are
common to all efforts of a similar kind nearer home. Civilisation
and barbarism cannot, indeed, come in contact without disturbance
to the existing conditions of life among savage tribes, and resistance
in many cases on the part of those whose benefit is only intended.
But if the efforts made are directed by a truly humane spirit,
the good must prevail over the evil, and soon occupy the whole
field, to the exclusion of all inimical feeling, either on the
part of the natives or foreign innovators and intruders. The only
real difficulty (where many independent States and agencies
engage in the same work) is the want of a supreme and directing
power which all will accept. The main object of the King of the
Belgians, and the Congress of Geographers and African Explorers
he gathered round him at Brussels last year, was so to combine
the efforts of all nations as to harmonise their action, and give this
single direction for a common end. This may have been Utopian
or impracticable, seeing how many conflicting interests and desires
must eventually be brought into play. But the difficulty or
impossibility of attaining this perfect unity of aim and direction
is no sufficient reason for leaving millions of the African race, and
80 vast a portion of the habitable globe, a prey to barbarism,
intensified by all the revolting horrors of a slave-trade which
we did so much ourselves, in times past, in common with other
Christian States, to sanction and encourage. ' As to questions of
territorial jurisdiction and international rights of commerce, these
are all to be dealt with as they arise, by the same means which are
employed, with average success, among civilised states.

There is only one objection not hitherto mentioned, and which I
must confess does not seem to me to admit of an equally satisfactory
or conclusive answer : the difficulty of reconciling conflicting creeds
and disassociated Churches, cach claiming to be the only orthodox
representative of Christianity. The religious discords and wars,
from which Europe has suffered so fatally in times past, and is at
this moment suffering in Bulgaria and Armenia—where a war, both
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of race and oreeds, rages under its most ferocious aspect—is not
reassuring as to the future of civilisation and Christianity in Afiica.
Mohammedanism already prevails over the greater part of Africa
north of the Equator; and fow would wish to see it driven out
without being able to substitute something better in its place. But
there lies the difficulty and the danger. So long as missionaries of
different persuasions are occupied in making converts among the
heathen natives, and are sufficiently separated by distance from any
danger of interfering with each other’s field of operations, the dif-
ferences among themselves as to forms of Christianity may be
of little importance—Romanist and Protestant may each labour
undisturbed. But if their converts number millions, as may well
come to pass speedily now, and they are not kept apart by safe
distance, who can answer for the result? Neither past nor pre-
sent experience in Europe is reassuring. What it might be at
some future day in Africa no one can tell. But this I feel, that
if Religion, Commerce, and Education, the three great factors
in all modern civilisation and progress, cannot combined tame
the savage nature in man, and powerfully promote peace, the con-
clusion must carry us much further than Africa, and the future
destiny of the sable race now occupying its vast area in heathen
barbarism. If those influences, separately or oollectively, cannot
be trusted in the end to bring peace and good-will among men, we
must despair not only for Africans, but for the rest of the world,
‘and the destiny of mankind! But as no misgivings of this kind
ever prevent nations or statesmen from strenuous exertion to
promote all these objects, neither should they prevail to destroy
the hopes and paralyse the efforts of Geographer or Philanthropist
to improve the condition of Africa, and open up its rich re-
sources for the benefit of the world at large. The Geographical
Society, therefore, taking up the question of African exploration
with renewed vigour, is continuing efforts that have borne the
richest fruit in the discovery of the sources of the Nile, and
the great lake and river system of the vast continent, scarcely
known, save by vague report and tradition, before Livingstone’s
first Joumeys. They have never doubted that the British publlo
will recognise the lmportance of the work proposed, and give
evidence of their confidence in efforts to supply a centre for the
organisation of new undertakings to open up Africa both to
commerce and to all civilising influences. And as regards the aid
or co-operation of H.M.’s Government, there is no reason to doubt
that it will, as heretofore, give favourable consideration to any
representations that may come to them, in fitting season, from this
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Society. If the Portuguese Government, with its comparatively
small commerce and interests in Africa, has thought it desirable
to obtain a grant of 20,000l from the Chamber of Deputies at
Lisbon for the prosecution of exploration of Central Africa from the
West, it would be strange indeed should the British Government,
or Parliament, with an infinitely larger stake in the future of
Africa, both in territorial possessions and in trade, hesitate to
promote whatever may tend to secure to Great Britain a full share
in the promised advantages of commercial intercourse. Geogra-
phical exploration is a means to the end, and the best and most
. effective instrument which Government can employ.

It is not, as I have shown, a mere question of commercial
gain, although that, as the world goes, is an element of no small
importance to this country. One of the closing reflections of
Livingstone when he had spent so many laborious years in African
exploration, will commend itself especially to the national feeling :—
“If,” he says, “my disclosures regarding the terrible Ujijian
slavery should lead to the suppression of the East Coast slave-
trade, I shall regard that as a greater matter by far than the
discovery of all the Nile sources together.” This does not lessen
the importance of the other objects, nor my concurrence with
Stanley, who says, in concluding his book after finding Living-
stone, with referenoe to African exploration, “It is simply a
question of money, which is the sinew of all enterprises. With
a sufficient supply of it, all Africa can be explored easily. Not
only explored, but conquered and civilised. Not only civilised,
but intersected by railroads from one end to the other, through and
through.”

It is 80 much and so absolutely a question of money, that the Ex-
ploration Committee have not hitherto felt justified in entering upon
any serious undertaking or new expedition for exploratory purposes.
The whole amount contributed does mnot yet amount to 2000,
and, without larger resources, nothing really important in the
nature of independent and scientific exploration can be attempted.
The cost of Cameron’s journey and explorations was more than
12,000.. 'We know nothing of the expense of Stanley’s expedition,
but it may well exceed even this large sum. There is no longer any
difficulty or obstacle to the effective opening up of Central Africa
and the richest sources of natural wealth and commerce which
money properly applied will not speedily overcome. This is the
deliberate opinion of the two travellers, Cameron and Stanley,
who have seen so much of these central regions, and have
seen them later than any other explorer. What the Geographical
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Society may properly undertake it is ready to perform if means are
provided ; but much will still depend upon others—missionaries,
merchants and governments—and it is for them to take action if
they wish farther progress to be made by this country. Other
nations are in the field—and there is room enough for all—but it
is clear that those who make the first advances will also be the first
to reap the harvest. Three high roads for waggons from the East
Coast—one to Victoria Nyanza in the north, another to Nyassa from
a more southerly point on the coast, and a third to Tanganyika
between the two, wherever the best ports can be found—would do
all that is necessary to open up at this moment central Africa, and
substitute a legitimate commerce for the slave-trade. The Romans,
who were the greatest civilisers in the ancient world, always began
by making practicable roads, as the first condition of fruitful
occupation in a new country—and it is undoubtedly the first
and indispensable condition of all progress in Africa. The bullock-
waggon and the steam-boat will do the rest, until the time comes—
and it cannot be far distant after these have possession—for the rail
and the telegraph to complete the work.

It may seem visionary to talk of railroads and telegraph lines
for the oentre of Africa—since we are only beginning to discover
the possibility of making practicable waggon-roadsinto the interior.
But there are no difficulties to be surmounted greater than those
which have been successfully overcome in other countries—no
tribes wilder or less amenable to control than the wandering
bushmen of Australia, or the Kurds and other nomad tribes of
Asiatics along the track of the Euphrates telegraphio line.

The longest telegraph-line in existence—we are reminded by
Mr. Nicholls in some ‘Remarks on a proposed line of Telegraph
Overland from Egypt to the Cape of Good Hope ’—is that travers-
ing the Continents of Europe and Asia from West to East. Begin-
ning at St. Petersburg, it extends across the Empire of Russia to
the Eastern Coast of Siberia, a distance of 110° or about 5000
statute miles. In this course the engineering difficulties were at
one time considered to be almost insurmountable, for in passing
through Siberia it traverses one of the most inhospitable and
desolate oountries in the world; whilst much of the materials
had to be carried immense distances over the most inaccessible
mountain ranges, and within the region of perpetual snow.

So in the line traversing the United States from San Francisco
to New York. Not only had it to cross the Sierra Nevada moun-
tains, 7000 feet above the level of the sea, thence through the
desert of Nevada, ascending the Rocky Mountains at an altitude of



In

34 DESCRIPTION OF UNYAMWESI AND THE [Nov. 12, 1877,

The Waniamalongas retain a certain amount of consideration
with their title of Muanangui : they may wear the Kivaengus, but
have not the right to attach it with the strip of lion-gkin, at least
if they are not invested with any special charge by the reigning
king. They form a sort of aristocracy, poor, unseated, but
honoured withal.

The Wanyamwesi believe in a God, and worship their ancestors.
They are very superstitious, and even a conquering chief would
fear to irritate the manes of chiefs long since dead, by arrogating
to himself the right to rule over a cotintry in which he had no
ancestral ties, either in the reigning family or in those of the
Waniamalongas. This is the reason why Mirambo, when he
deposes a rebellious chief, always chooses his successor from the
family of the ex-king.

One of the plagues, not only of Unyamwesi, but of all Eastern
Africa, is the belief in magicians and sorcerers. When any one
dies, and there is any reason to suppose that he has been poisoned
or bewitched, the diviner is sought out, who, to maintain his repu-
tation, names some one at random or by design, generally a woman,
who is seized and tortured to death. The Wanyamwesi, but chiefly
their women, have the reputation of being poisoners. I bave on
several occasions had proofs that this charge is not without founda-~
tion ; but many, also, who perish are perfectly innocent. When a
chief has a dream that makes a little impression on his imagination,
he goes to the magician to have it interpreted : the replies vary
according to the wishes and purposes of the diviner. Sometimes
he replies to the chief that the spirit of his father orders him to kill
some cattle over his tomb, and to distribute the flesh to the poor
(without forgetting the diviner, of course), or to hang vestments
up in the entrance to the grave at night-fall. On the following
morning these have disappeared: it is the spirit, naturally, that
has been anxious to clothe itself.

The most superstitious of the Wanyamwesi are the Wasekuma :
they are always loaded with talismans and amulets, and generally
the diviners and medicine-men come from this tribe.

The Wanyamwesi are polygamists, and may take as many wives
as their means will permit. When a young man possesses a few
iron hoe-blades, some beads, or one or two ‘“doti” of cotton-stuff,
he is in a position to marry. He begins then, with the aid of some
of his friends, to build a hut; that finished, he offers his goods,
through the mediation of a friend, to the parents of the girl he
desires to have for his wife, After some debate, the bargain is
concluded, and the fiancée at once enters into the business by pre-
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paring the pombé, or millet beer—the favourite beverage of all the
people east of the great lake—against the wedding-day, On the
day of the marriage, the father of the bride gives, according to his
social position, it may be an ox, a sheep, or some fowls for the
feast, to which all the village is cordially invited ; and the tam-tam
is in great force. After this ceremony, the husband has almost
the right of ownership of his wife. If she deserts him, or if her
conduct makes it desirable, she may be sent back to her parents,
who are held responsible either to return the goods that were given
for her, or to provide another wife.

The long period during which Unyamwesi has been subject to -
the yoke of the Arabs of Unyanyembé, has left its traces. Onme
custom instituted in former times by the Arabs for their profit still
remains, in spite of the check which Mirambo has placed on their
despotism. Thus, when a woman is maltreated by her husband, if
she breaks any dish or weapon belonging to the chief of the village,
she becomes by this act his slave, and is not given back to her
husband unless she herself consents to this, and unless he pays a
ransom for her to the chief. The Arabs, when they were in power,
established this custom, and extended it to such a degree that any
native, of whatever rank or sex, who broke or carelessly injured
any article belonging to an Arab, was declared a slave, with all
his family ; all were fettered and sent off, either to Unyanyembé
to be employed in the fields there, or westward to Tanganyika, to
be exchanged for ivory among the Wamanyema cannibals, who
fattened them up for eating. .

As the villages are not generally inhabited by others than the
descendants of the founder, sometimes the whole population of one
of these was to be seen in chains, and the Arab who a day or two
before only possessed some bundles of cotton goods, advanced to
him, it may be, by a Banyan of Zanzibar, was a rich man by a single
stroke, and could set up house at Unyanyembé, in the sumptuous
style of life so well described by Speke, Stanley, and Cameron.

The Wanyamwesi do not generally bury their dead: this is
reserved for the kings and chiefs, and the chief muananguds. When
a chief dies, the body is laced np with cords in the position of a
man squatting, the head between the knees and the hands closed
over the eyes. The body is then lowered into a circular pit, of
about two yards in depth, and reposes on a sort of circular seat or
board much smaller than the bottom of the grave. Over the tomb
is built a small hut of circular form, surrounded by a strong palisade
to prevent unclean animals from penetrating to it. A chief never
sets out on any warlike expedition without first making sacrifice of

toed DL '



36 DISCUSSION ON THE PROGRESS OF [Nov. 12, 1877.

animals, chiefly oxen and sheep, over the grave of his father, and
the same takes place on returning.

The Wanyamwesi never inter their chiefs in company with living
slaves, and the travellers who have reported this have been quite
mistaken.

I do not wish to conclude without saying a word about the
productions of Unyamwesi. All the south and west of the country
yields iron in abundance. The people dig out the mineral and
forge iron of various qualities by a very ingenious method. On
the frontiers of Uvinza, in Usumbua, there are salt-beds giving a
salt of very fine grain and a little bitter in taste.

Much rice is cultivated, besides mtama (sorghum), smaller millet,
sweet potatoes, yams, ground-nuts, beans of all sorts, tomatas,
citrons, and bananas in abundance.

The Wanyamwesi, although they are travellers and traders, gene-
rally remain at home at seed-time and harvest; they are for the
most part good agriculturists, and for this reason provisions are
always abundant in their country. In Usekuma there is very little
cultivation, but the pasture lands are very extensive; and there
butter and milk and wild honey may be obtained very cheaply.

I am not in a position to give geographical data about these
regions, for as I have travelled solely for commercial objects, I have
not hitherto had the requisite instruments.

The PRESIDENT, in calling upon Mr. Edward Hutchinson, of the Church
Missionary Society, to tell the Meeting the latest newsof the Missionary parties
on Victoria Nyanza, expressed the hope that Christian possession might be
taken of King M’tesa’s country, thus making five million converts in one
effort,

Mr. HurcamnsoN said the President’s remarks with regard to the future
of Africa must have found an echo in every heart. There was very little
doubt that the vast continent of Africa presented a most important field for
English enterprise. There was no reason whatever why, in prosecuting
enterprises of this kind, the trader, the geographer, and the missionary should
not work side by side, or why, among Christian gentlemen, there should be
any divorce in such matters. He wished to call attention to the fact, that in
Africa two Missionary Societies were labouring side by side. No doubt Sir
Rutherford’s experience in China had taught him what difficulties arose from
the introduction of various forms of Christianity into heathen countries ; but
the Church Missionary Society and the London Missionary Society afforded
an illustration of how those who really had the welfare of a country at heart
might work harmoniously together. Sir Rutherford was perfectly right in
saying, that, in dealing with the future of Africa, enterprise should proceed
from the East Coast. Those who were really interested in the matter had

- resolved to begin from the East Coast. It was felt that if anything great was
to be accomplished, there must be some radical change in the system of
porterage ; and it had been determived, after the fashion of the old Roman
explorers, to pierce Africa with a good road. This idea was first mooted at a
meeting of tﬁle African Section of the Society of Arts. All who were in-
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terested in East Africa were much indebted to the researches, emergy, and
information furnished by Dr. Kirk. One of the great obstacles to penetrating
Africa was the presence of the tsetse fly and the network of marsh, morass,
and rivers ; but Dr. Kirk had pointed out that to the north of the river-system
of which the Wami was the centre, there was a higher level of country where
the tsetse fly did not exist. The Church Missionary Society determined to be
in the field as soon as possible; but, for all practical purposes, the London
Missionary Society were before them. While the Church Missionary Society
decided on first of all exploring the Wami and the Kingani, to see whether
the hopeful view exp by Mr. Stanley was correct, the London Missionary
Society resolved to try bullock-waggons, and they found that in the direction
indicated by Dr. Kirk there was a level country available for their purpose.
The Church Missionary Society finding that the rivers could not be utilised
as a means of penetrating into the interior, told off a party for the purpose
of making a road. Sir Rutherford Alcock and Mr. Stanley had spoken of
money a8 being all that was required in Africa, but suitable agents were
just as necessary. In this respect the Church Missionary Society were most
fortunate ; for thqy had in their service a t{oung engineer, Mr. Mackay, who
went out to Africa intending to go with the Nyanza party, but he was told
off to make a road, and now there was a fairly available road, 250 miles in
length, suited for bullock-waggons and carts between Saadani and Mpwapwa ;
and on the 18th August, the London Missionary Society’s agents had reached
a station 150 miles inland on tbat road, having with them waggons and
carts which had superseded the old fashion of employing porters’ heads.
There was no doubt that Mirambo was a very shrewd fellow, whatever his
origin. His position seemed to be rather like that of Romulus and Remus in
the old days. He had fought nflinst the Arab slave-trade, and he had gathered
a great number of men around him who had formerly been victims of that
trade. They treated Cameron well, and the moment that Mirambo heard
that there were men coming to the East Coast with carts and waggons, he
sent M. Broyon to purchase such waggons and carts as the London Missionary
Society had to spare, and was going to establish on his own account a service
of bullock-waggons over the road which the Church Missionary Society had
formed. The Church Missionary party were at Kagéi on the 29th of January,
on the southern shores of the Victoria Nyanza, and when the last letters were
sent off in June, they were about to start from the island of Ukerewe. They
had visited that island, and their letters spoke most pleasantly of the King
and his government. They considered that the island afforded proof that the
Africans were capable of responding to a settled form of government. Those
who were familiar with Mr. Stanley’s letters would remember his mentioning
an Arab called Sangoro, who had built a dhow on the island for the purpose
of carrying on the slave-trade. He was glad to say that Sangoro’s devices
had come to an end. The Church Missionary Society’s agents bad purchased
the dhow, and the party had started with a little launch built by Messenrger,
The Datsy, to attempt the ascent of the Kitangule river on the N, W. borders
of the lake. They intended to leave two of the party at Rumanika’s capital,
while the remainder would go on to M’tesa in order to respond to the invita-
tion which had been received from him. The information received from
Colonel Gordon satisfied the Church Missionary Society that, in some strange
way, M’tesa distinctly believed himself to be a Christian, and was longing for
the presence of Christian teachers. Through the facilities which they had
reason to hope would be afforded by the Egyptian Government, the Society
would be able to send missionaries or supplies up the Nile. With regard
to the Belgian Expedition, he hoped they would e no attempt to establish
themselves at Unyanyembe, which was a fatal place for Europeans, The
Church Missionary party were laid up there for a month by a most disastrous
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The following Papers were read by their authors :—
1.—Notes on Bolivia. By Commander G. C. MUSTERS, R.N.

[This Paper will be published in the 47th vol. of the ¢ Journal,’
now in the press.]

2.—The still Unexplored Parts of South America. By C.R. MARKHAM,
C.B., F.R.S.,, Secretary Rr.G.s.

THE occasion of receiving from Captain Musters some account
of his geographical work in Bolivia seems appropriate for bringing
to the notice of the present Meeting the extent of the region
which is still unexplored in South America. Such a review may
help to dispel the delusion that discovery and exploration are
nearly at an end, and that henceforth this, the most important and
interesting part of the work of this Society—will have to give
place to scientific deductions from the work of former explorers.
This delusion seems greatest when we think of the vast unknown
region round the North Pole, and of the interiors of Asia and
Africa, But in South America, too, there is still exploring work
which will suffice for more than one generation.

The work of geographical exploration is divided into three
stages. There is first the report of the pioneer explorer who
penetrates into a previously unknown region. There is next the
more detailed work of the topographical surveyor in a country
hitherto unmapped and imperfectly known. Lastly, there are the
operations of the trigonometrical surveyor and the physicist. In
South America there is still much work of the first kind, a still
vaster area imperfectly explored, while the third and final stage of
geographical exploration has not been reached in any part of the
continent. So that in this division of the globe there is plenty of
work for this Society for generations to come.

Commencing our review from the south, there is much that
remains undiscovered in Patagonia and the extreme south of Chile,
and still more that is, as yet, very imperfectly explored. The
surveys of the Patagonian coasts and islands are even yet incom-
plete, though the work of FitzRoy and King has lately been
supplemented by Captain Mayne, and by the Chilian officers. One
of them, Captain Simpson, who is present among us this evening,
has done most valuable hydrographical work. The labours of
Captain Simpson and his brother officers have been recorded by
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Captain Vidal Gormaz in those admirable annual Reports published
at Santiago. Asregards the interior of Patagonia, Captain Musters
was the very first traveller who ever traversed that wild region
from south to north, and this fact alone shows how much remains
to be done there. I have just received a letter from Sefior Moreno
of Buenos Ayres, who recently explored the River ;Santa Cruz in
Patagonia, and had the gratification of reporting to his’Government
that the *“ Plains of Mystery,” so named by Admiral FitzRoy, no
longer corresponded to their name. But he still speaks of the
greater part of Patagonia as practically unknown. Yet enough is
known to enable him to say with confidence that the unexplored
region conceals immense paleeontological and ethnological treasures,
entirely new material for zoological and botanical studies, and
geographical features of great interest. Sefior Moreno himself has
already done much to throw partial light on what is still unknown.
Besides his Santa Cruz expedition, he has visited the lake of
Nahuel-huapi, and has undertaken other excursions into Patagonia.
He has also made important ethnological and geographical dis-
coveries, including the collection of skulls closely resembling that
of Neanderthal, and numerous fossils. I mention the labours of
this distinguished Argentine geographer, first, to show how much
is still unknown in this part of South America, and secondly, be-
cause the Meeting should know that the interests of geography are
not neglected by South Americans, and that, although there is
much to be dome, progress is being made by able and zealous
explorers.

Proceeding northwards we next come to the “Gran Chaco,”
where there is a vast unexplored region within the basins of the
Paraguay, Pilcomayo, and the Vermejo. Although Captain Cilley
has done a great deal of good work in the upper Paraguay basin, the
course of the Lateriquique is still entirely unknown. In theactual
sierra of Bolivia Captain Musters and his colleague Mr. Minchin,
as well as Mr, Mathews, have for the first time constructed maps
with any approach to accuracy, and have fixed numerous positions.
They have thus rendered very important services to our seience,
and geography is no less indebted to Colonel Church for his valuable
additions to our knowledge in the basin of the Madeira, and of its
tributaries the Beni and Mamoré. Still there is a vast extent
of interesting country which is practically unknown in the
provinces of Lipez, Chichas, and Carangas, and especially round
the western side of Lake Poopo. In many respects the Andean
system is, to the physical geographer, the most interesting mountain
mass in the world, for here the phenomena of earthquakes may be
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studied on the largest and most awful scale, here are volcanic
chains extending hundreds of miles, and fossiliferous Silurian rocks
raised in the form of mountain peaks 20,000 feet above the sea.
Here, too, the meteorological and other physical phenomena con-
nected with mountain chains are of peculiar interest. Yet the
orography of western South America is very imperfectly under-
stood, and this is particularly the case as regards the peaks and
ridges of south-western Bolivia, where Sajama is shown (on
Colonel Church’s map) to attain a height of 22,850 feet. Mr.
Minchin has fixed the height of Illimani at 21,040 feet, and Illampu
at 21,470. Do the peaks of the volcanic coast range, or those rising
from the fossiliferous wall of the eastern Andes, attain the greatest
height? This is one among many geographical questions of great
importance, for the solution of which we must wait until men like
Musters and Minchin have been over the whole ground.

In the vast region of the Madeira basin, which has been the
scene of Colonel Church’s invaluable labours, there is a yet more
extensive unknown area, over which historical tradition has thrown
a halo of romance. The scenery of the eastern slopes of the Andes
is unsurpassed in magnificence and beauty in any other part of
the world. The lovely valleys lead down towards an unknown
region, into which thousands of the Ynca race fled from the con-
quering Spaniards, and where tradition placed the fabled riches of
Enein and the Gran Paytiti.

The most recent official Brazilian map of the Madeira and Purus,
communicated by Colonel Church, is exceedingly valuable, but it
serves to show how incomplete is our knowledge of the Madeira
river-system, and how much remains to be done. I descended
the valley of the Tambopata for some distance in 1860, and Seiior
Raimondi has since followed up my footsteps, but beyond my
furthest point the country and the courses of the rivers are still
unknown. The courses of the Caravayan rivers, descending from
slopes which are probably as rich in auriferous deposits as any
equal area upon the surface of the globe, are also unknown. The
physical features of this Caravayan region are expressly interesting,
because the little that is known indicates the existence of a range
analagous to the Sewaliks at the foot of the Himalayas, and of
long lateral valleys like the dtne of India. Mr. Saunders has
endeavoured to give expression to these features in his map of the
empire of the Yncas.

But the most important portion of the unexplored region in this
part of South America is undoubtedly the basin of the Madre de
Dios, the river which drains the Montafia of Cuzco, the imperial
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city of the Yncas. Geographers long supposed that the Madre de
Dios was a tributary of the Purus. This was the opinion of Father
Bovo de Revello; and I received that impression from him when
I explored the valley of the Tono as far as the Madre de Dios in
1853. I was then very young, and with no resources, without
followers, without food, and without shoes. The good Father
almost forced me to return to the Andes, but I did so with extreme
regret. Lieutenant Gibbon afterwards reached and turmed back
nearly at the same point; and the Madre de Dios remains to be
explored. The admirably executed discoveries of Mr. Chandless
have since proved that the Madre de Dios is no part of the Purus
system : and his scientific exploration of the Purus and Aquiry,
which won for him the gold medal of tbis Society, is a model of
geographical work of the highest order. Colonel Church has
collected much information respecting the Madre de Dios and other
important tributaries of the Beni. Still the work of discovery in
this region remains to be achieved.

Professor Orton, of Wassar College (New York), justly attached
80 much importance to the exploration of the basin of the River
Beni, that he made a special journey to Peru in 1875 for the pur-
pose of undertaking it. His scientific attainments and excellent
qualities as & traveller made it certain that geography would reap
great benefit from his researches; and no doubt he had time to
collect much valuable material. But the melancholy news of his
death arrived by the last mail. He was taken ill in the territory
of the Moxos, and, dying at Puno, was buried on an island in
Lake Titicaca, almost on the threshold of his intended discoveries.

The head-waters of the Ucayali were as unknown as those of
the Beni, until the energetic efforts of scientific officers in the
employment of the Peruvian Government completed a preliminary
exploration of them in quite recent years. The Society has only
just received a copy of the Report of Mr. Wertherman, who, accom-
panied by an English naturalist named Whiteley, has been the
first to discover the course of the important River Perene from
the Andes to its junction with the Ucayali. This achievement is
one of great geographical importance, and will doubtless lead to
the more complete exploration of a region respecting which our
knowledge is very scanty. The portion of the chain of the eastern
Andes, with its ramifications, where are the sources of the Perene
and other affluents of the Ucayali, is very little known, and its
treatment on most maps is confusing and erroneous. It must, how-
ever, be some time before full geographical light can be thrown
upon this section of the Andean system. It is not less desirable
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that we should have fuller descriptions of the coast-valleys and of
the Cordilleras between Ayacucho and Arequipa, and accounts of
the wholly undescribed country comprised in the Peruvian pro-
vinces of Zucanas, Parinacochas, Cangallo, Aymaraes, and Cota-
bambas. We shall, no doubt, acquire much additional information
from the forthcoming work of Don Antonio Raimondi. At present,
however, a great part of Peru, including regions the physical
geography of which is specially interesting, is unexplored and
undescribed.

Further north, in the Andes of Caxamarca and Quito, we come
to a region which has been treated of by the Ulloas and by Hum-
boldt, and to the classic ground where Condamine was the first
to measure the arc of a meridian. But even here there are exten-
sive tracts to the eastward of the Cordilleras which need further
exploration. When, a few years ago, Wertherman entered the
country of the Jivoros, and passed the Pongo de Mauseriche on the
Maraiion, his journey involved geographical discovery ; and the geo-
graphical work of Mr. Spruce, whom I employed to collect plants
and seeds of the red-bark species of Chinchona in the Ecuador
forests, was both new and important. There is still much useful
work of the same kind to be done in northern Peru and Ecuador,
especially in the basins of the Pastasa, Moronu, Santiago, Tigre,
and Napo.

Next to the Napo comes a great tributary of the Amazon, on
its left bank, which, until quite recently, was entirely unknown.
This river is the Putumayo, which rises in the eastern Cordillera
near Pasto, forms the boundary between Ecuador and Colombia in
its upper course, and falls into the Amazon within Brazilian terri-
tory. Its great importance as a fluvial highway is obvious, for, if
navigable, it would carry the Chinchona bark and other valuable
products of the Pasto country, direct to the Atlantic.

The exploration of this great river by Mr. Alfred Simson, an
enterprising young English traveller, is by far the most valuable
contribution to our knowledge of Amazonian geography that has
been made for a long time. Mr. Simson’s very interesting narra-
tive was printed in the last number of our ¢ Proceedings’* The
idea of opening this route to the Andes was conceived by some
enterprising Colombians who descended the river in a canoe; and
Mr. Simson was then intrusted with a steam-launch to ascend the
Putumayo from the Amazon, and ascertain its navigability. The

* ¢Procoedings of the Royal Geographical Society,’ vol. xxi., No. VL, p. 569
(September 19 ,1877).
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direct distance from the source under the volcano of Pasto to
the mouth in the Amazon is 620 miles, and by the windings of
the river 1200 miles, the mouth being 1800 miles from the
Atlantie, or 3000 miles from the source to the ocean. Mr. Simson
describes the currents, the character of the curves and river-
banks, and the general features of the stream, with intelligence
and care; but unfortunately he was unable to take astronomical
observations or to make a survey. This is one out of many
examples of the great importance of supplying convenient means
for young travellers to acquire these necessary qualifications
before leaving England. The subject is & very important one in
the interests of sound geography, and is one which might well
engage the attention of our Council. Mr. Simson, in the absence
of such observations, was a first pioneer discoverer. The course of
the Putumayo still awaits exploration by a traveller such as
Chandless or Spruce.

Next below the Putumayo, and still on the left bank of the
Amazon, comes the great river of Caqueta or Japuré, which rises
on the eastern slopes of the Cordilleras of Popayan, and has a still
longer course than the Putumayo. Martius ascended it to the
falls, and it is frequented by traders. Mr. Bates, however, who
is intimately acquainted with the part of the Amazon where the
Japurd empties its waters into the main stream, and was long resi-
dent at Ega, will be able to tell us to what extent the basin of
the Japur4 has been proporly explored.

On the right bank of the Amazon, between the Yavari and the
Purns, around the head-waters of the Jutdy, Jurud, Teffé, and
Coari, there is a vast undiscovered region. Mr. Chandless ascended
the Jurué for 800 miles ; but the Teffé and Coari have never been
explored.

Part of Colombia also presents a wide field for discovery. There
is an enormous tract bounded on the west by the slopes of the Cor-
dillera, on the east by the Orinoco and Rio Negro: on the north
by the River Meta, and on the south by {the Uaupes and Japurs,
which is practically unknown. This region is also surrounded
with a halo of romance, for here the old conquerors of the sixteenth
century believed that the far-famed El Dorado dwelt in golden
abundance. In 1536 George of Spires set out from Coro in Vene-
zuela, with 400 men, to solve the mystery which enveloped this
unknown region. The resolute warriors penetrated into a country
which has scarcely ever been visited since, and even reached the
banks of the Japuré. A glance at the map will show the immense
extent of country which was traversed by George of Spires in this
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daring and romantic expedition, which occupied him three years.
His lieutenant, Fedreman, marched in a more westerly direction,
crossed the Meta, ascended the most difficult part of the Cordillera
of Sumapaz, and in April 1539 met the famous conqueror Quesads
on the plains of Bogota. Soon afterwards, in 1541, Philip von
Hauten, a German follower of George of Spires, led another great
expedition from Coro in search of El Dorado. This dauntless com-
mander entered the country which Mr. Wallace, in 1853, called
“the unknown regions between the Rio Guaviare on the one side,
and the Japuré on the other.”

Modern travellers will have to emulate the daring of these
searchers for El Dorado, in the re-discovery of the now unknown
region. But its exploration is undoubtedly a matter of great geo-
graphical interest. Moreover, there are many parts of the Colombian
Andes which need further examination. Imay mention that I have
despatched that admirable collector, Mr. Robert Cross, no less than
three times to obtain valuable species of Chinchona plants in the
forests of Popayan and the Upper Magdelena, and on every occasion
his work has involved more or less of geographical discovery.

In these brief notes I have mainly confined myself to the western
half of South America. But there is much exploring work to
be done also on the Brazilian side, and in Guiana.

Mr. Spruce ascended the Trombetas, but otherwise the whole
region from the Rio Branco to the Atlantic is entirely unknown
(a distance of 600 miles), including a dividing range, plains, and
forests.

I trust, however, I have said enough to show that there still
remains a vast amount of exploration and even of discovery to
be achieved in South America, that it is work which is well worthy
of theattention of this Society, and that, so far as that continent is
concerned, geographers will have no need to sigh because there are
no more worlds to conquer, for generations yet to come.

Mge. Arexanpeg T. BAILLIE said he had lately visited one of the provinces
which bordered on Bolivia—Paraguay; and on listening to Commander
Musters’ Paper he had been struck by the fact that hardly any mention was
made of the communications which were now being carried out, from Bolivia
down to Paraguay, and s0 to the Atlantic. A road was now being made from
Corrientes, through the Chaco into Bolivia; and he had met a number of
ge\:)“plo who were continually passing and repassing between the two countries.

road would afford a means of communication which would take the
of the route to the small port which Bolivia had on the Pacific coast.
mander Musters had reflected severely on the Indian population of the country,
but he had forgotten to mention one tribe—the Guaranis—who were very
industrious, the women probably more so than the men, and were not very
much given to hard drinking.
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Mr. E. D. MATHEWS (C.E.) said he was greatly indebted to the Council for
the opportunity afforded him of hearing the valuable and instructive Paper by
Commander Musters. He was sure that his maps and notes would be of
great service in throwing light upon a countlt'i which, on account, perhaps, of
its inaccessibility, had not hitherto received the notice it deserved. In 1874,
being in Bolivia, he had the pleasure of first making acquaintance with Com-
mander Musters and Mr. Minchin; and he had great pleasure in bearing
witness to the carefulness with which their observations were taken. There
were, however, one or two points in the Paper which he wished to refer to.
He did not know if Commander Musters had given the latest boundary
between Bolivia and Chili. By a treaty ratified in 1875 Bolivia gave up
about a degree of coast-line, and that was a very serious loss. Commander
Musters had said that the maritime department of Atacama was an unim-
portant annex of the Republic; but he thought that statement needed some
qualification, for in that department were found the Nitrate Deposits or
* Salitreras ” of Antofogasta and the famous silver-mines of Caracoles. A
good description of the district was found in a book written by Mr. Dingman,
and published by Messrs. Triibner, from which he begged leave to quote.
The volume devoted to Bolivia opens with an account of the Caracoles
Silver Mines, which were discovered in 1870 in the Desert of Atacama, by
José Dinz Gana, whose innumerable explorations have been the means of
opening an extensive horizon to the capital and industry of Bolivia and Chili.
It appears that Diaz Gana, not being satisfied with the result of his explora-
tions on the borders of the desert, sent a part of his company to the interior to
explore some mountains where he had reason to believe there would be found
some rich veins of ore. Saavedra, Mendez, Porras, and Reyes arrived at the
table-land which serves as the base of t{mos; beautifull1 grey mciuntains.d Re g:i,
having first finished his repast, went climbing up the easy slope, and pic
up lo%%e pieces of silver where now are the Mercegitas andg)ewada Mines, and
followed on southward, picking them up in different directions, not knowing
their value, but thinking possibly they might be of service. Later on he
joined Mendez and the others, who had also found loose pieces of ore, and had
made marks in the lead with their knives. Two of them immediately started
to the coast to inform their patron. They had been to Diaz Gana what
Sancho Mundo was to Columbus. The discovery was made, and that dry and
solitary desert a short time after was the centre of an active population. Diaz
Gaza baptized that emporium of riches ¢ Caracoles,” and he was right. The
fossils characterising the lias were abundant, and as a matter-of-fact man he
fixed upon this notable geological formation to give a name to his discovery.
The young Chilian Francisco Bascunan Alvarez is anotber of those untiring
explorers who have helped to convert the desert into a field of labour and in-
dustry. After long and laborious explorations in Copiapo, Bolivia, and Cata-
marca in 1857 he returned to the desert in 1870, and discovered in Caracoles
the group called Isla on account of its topographical position. The mines are
from 10,000 to 15,000 feet above the level of the sea, and among the richest
may be noted the Deseada, Merceditas, Flor del Desierto, Esé)eranza, San José,
and Esmeralda. Then there are the Frederico Errasurig, Sud America, Sal-
vadora, and a host of others, some of great promise, others worth little or
nothing. The experiments made by men of science resulted in the encourage-
ment of all kinds of enterprises, and Caracoles soon became an immense field
of speculators disposing of large capitals. The merchants of Chili, both native
and foreign, were the founders of these companies, the stock of which was sold
at fabulous premiums. In Caracoles fortunes were made in a day, and ot in-
significant ones either, but of millions. But in this, as well as in other pursuits
of life, all cannot have the same luck, and thousands went there only to bury
their fortunes and their bones also in the vain search for the hidden treasures.
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These facts showed that the department of Atacama could scarcely be called
an unimportant annex of the Republic. He was glad that Commander Musters
had noticed those very remarkable monuments—the “ Chulpas.” They had
been stated as 10 feet high ; but he had secn many two or three times that
height. They were built of *“adobes” or sun-dried bricks, and had lasted
for many hundreds of years. It was therefore to be regretted that something
definite was not known of their builders. Whether they were houses or
tombs was doubtful. Commander Musters had spoken of the window in the
front ; but he (Mr. Mathews) thought it was a door, and it was always turned
to the riging sun. One tradition said that the builders—whoever they were—
at the approach of death caused themselves to be walled-up in those buildings ;
and gold and silver ornaments and pottery had been found in them. With
regard to the fossils of the ‘ Altaplanicie,” he had noticed several, and had
picked up one near Cochabamba, 10,000 feet above the sea-level, and he
would be happy to add it to Commander Musters’ collection. Referring to the
sickness called “ Soroche,” he believed it to have been proved that travellers
ascending the Andes from the eastern slopes were not so subject to it as those
who ascended from the Pacific coast, the reason probably being that the
ascent on the east was more ual. At the Pass of Tacora he himself
felt some symptoms of it, although he had come from the eastern side.
Against the advice of the native muleteer he took a nip from his flask.
The mule-drivers always said that nothing at all must be taken ; but the sick-
ness came upon him just about his usual breakfast-time, and he thought it
best to fortify himself; the result being that he found no harm at all. One
of his mules fell down, and seemed in very great pain; but an old servant of
Commander Musters, whom he had with him—a Guacho—very soon had
the cargo off, and rubbed garlic into the mule’s nostrils. The remedy was
effectual, and very soon the mule was going on again. He did not think
Commander Musters had mentioned a natural curiosity, not far from Tacora,
where there was a stream very highly impregnated with sulphur. The portion
of the track which had been described as covered with bones was called by
the appropriate name of ¢ Sepulturas,” or “ The Tombs.” For some miles the
path was bordered with bones of mules, donkeys, and horses, that had died
where they had fallen. The animals were, however, principally cargo-mules,
which were very badly fed, and their work was very hm{u;n eed. On this
part of the track from the interior to the Pacific Coast, provender is so scarce
that each animal’s nightly ration of barley or dried lucerne costs the traveller
about 24 dollars or ten shillings. He was sure the Meeting would join with
him in regretting the absence of Colonel Church, the indomitable pioneer
of the opening up of Bolivia by the eastern route of the Amazon, who could
have given them very valuable information. The Society was, however, in
possession of his papers. Perbaps he himself was the only Englishman who
had ascended the rapids of the Madeira River. Several had descended them,
as had his friend, Mr. Ross, then present ; but the ascent was a work of five
or six times as much trouble, on account of the time occupied, and the labour
of battling with the numerous currents and rapids. Commander Musters said
he .had been informed that rain fell capricivusly all the year round in the
plains ; but in a small pamphlet (in the Society’s library) which he (Mr.
Mathews) wrote in 1875, in the form of a Report on the Rapids of the
Madeira, he gave some data as to the rainfall and temperature at San Antonio,
the lowermost of the rapids. In the year 1873 about one-fifth of the total
rainfall of 91 inches fell in the six dry months, from May 1st to October 31st ;
while nearly 74 inches fell from November lst to April 30th, so that there
were 8ix dry and six wet months—a division of seasons similar to that of
the interior. His journey up the rapids was commenced at San Antonio,
on the Madeira, where the railway which is to be constructed round the
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rapids will begin. San Antonio could be reached from Europe in 25 days, the
navigation up the Amazon to the mouth of the Madeira, about 900 miles, and
thence to San Antonio, about 600 miles, being entirely open and free for
large steamers. Even in the driest months a steamer drawing 6 to 8 feet
could ascend the 1500 miles with a careful pilot. The rapids were 18 in
number, and at four of them the canoe must be unloaded and carried round
the portage. The greatest fall was at the third rapid, called * Theotonio,” a fall
of about 25 feet, and the total fall in the n;gids was about 273 feet in a
river-length of 240 miles. The railway would be about 180 miles. It was
laid out over an easy line of country, with only one engineering work of con-
sequence in it, and that was where it passed over a river called the Yaci
Parand. The ascent of the rapids occupied him 37 days, and 17 days more
brought him to the village of Exaltacion: 10 days further the traveller would
arrive at Trinidad, the capital of the highly interesting De&rtment of the
Beni. It might be truly said that the highways of that Department were
the ma%n.iﬁoent riverine canals. When once the traveller had passed the
mﬁ e needed no further roads. Nature had Igiven the country such
splendid canals that n better was required. It was peopled by a very
docile and intelligent race of Indians, of which there were seven tribes, in-
habiting 16 villages. Some of these villages were only 30 or 40 miles apart,
but each tribe spoke a different language, so that they could not converse
together except through the medium of Spanish, which the more educated
had learned. These Indians were a living testimony to the devotion and
courage of the Jesuit missionaries of the 16th and 17th centuries. In every
village there was a church, and the people were educated as far as they could

be; and, a] fromthod.n.n.km%' ing propensities of all Indians, they were a v

docile nndp:lrt‘;restmg people. ttered thro the forest there were still
a few wild tribes who refused to come near civilisation of any kind whatever.
They were, however, not numerous, and were continually mngratu;g The
wildest were called the Sirionos and the Chacobos. Other tribes, such as the
Pacaguaras near the rapids and the Yuracarés at the head-waters of the Mamoré,
were semi-savage ; with these he had exchanged blankets, &c., for bows
and arrows and feather ornaments. The two principal affluents of the Madeira
Mr. Markham had so fully noticed that it was unnecessary for him to refer
to them, except to mention that a great deal of gold was found in almost all
the ravines forming the head-waters of the Beni and Mamoré rivers, and that
most of the streams descending to the River Itenez from the Cordilheira Geral
in Brazil have auriferous sands. Whilst he was in Sucre a Chilian Expedition
returned from the Sierra of St. Simon with very eneouraginti accounts and
specimens of the gold quartz found there. He agreed with Commander
Musters that there could be little doubt that Bolivia was the most highly
metalliferous country in the world, but he also claimed for it importance as
an agricultural region. The road across the Gran Chaco, he thought, could
never be made available for any great amount of traffic, because during six
or eight months of the year it was perfectly impassable, going through vast
swamps. The northern l"lfrovinces of Brazil would, however, afford a ready
market for the agricultural produce, and that industry, if developed, would in
a great measure quiet the Republic and prevent the revolutions that were so
fretgtent there, as the financial poverty of the country, which arose from the
turbulent spirit of the people, would be removed when they had work to
do. The fact mentioned i);Commaréder Mh:l;'t@rs’ Paper, thl;tl on mg:il frontier
of Chuquisaca, the owner of a magnificent est only reaped a ion
of his grop, showed that there was a great o) ng:g for trade with Bom if
proper roads were formed ; butany one who g at the map must see that
it could not be a correct thing to go up a straight wall from the Pacific coast,
when there was a broad route eastward, down gently-descending plains, and
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thence to the magnificent rivers, the Mamoré, the Madeira, and the Amazon.
Descending in au eastward journey from the barren summits of the Andean
Passes, the Amazonian route is found to be the natural outlet, not only for
the mineral riches of Bolivia, her wools, hides, and other animal products, the
cinchons bark (casoarilla), and other drugs, dyes, and commercial values of
her lored forests, but also for the agricultural riches that already exist
in mble scale on the descending plateaux of her eastern plains. At
altitudes of 12,000 feet, barley and potatoes are grown ; at 9000 to 6000, corn,
potatoes, apﬂles, pears, and all kinds of fruit; at 6000 to 2000, coffee, coca,
cocoa, and plaintains; and from 2000 to the plains, cocos, plantains, sugar-
cane, maize, mandioc, arrowroot, yams, tobacco, and other tropical ucts.
Few, indeed, are the countries that, in addition to the speculative allurement
of mineral wealth, can bold forth such substantial inducements to the tiller of
the soil ; and there is, therefore, mo doubt that the character of the people will
improve when, through facilities of communication, remunerative work is
afforded them, for Bolivians, whether of Indian or Spanish extraction, are very
industrious, differing greatly,in this respect from the inhabitants of many other
countries of South America. The existing import and export trade of the
Republic is in the hands of a few Engli and(gman houses, and it is hard
to get them to leave the grooves in which for so many years past have
been steadily acoumulating fortunes. Their trade is mostly carried on ugh
the Peruvian town of Tacna and its seaport of Arica on the Pacific coast.
Bolivia found great difficnlty in oolleoti:mn duties on the land frontier
of her neighbour Peru, and therefore into a convention” with that
Republic that commerce between the two countries should be free and unre-
stricted in consideration of a yearly subsidy of 81,000l from Peru to Bolivia.
Taking the year 1873 as a guide, the ‘customs’ returns of the port of Arica
show that the trade of Bolivia afforded to Peru duties to the amount of about
381,0001., so that Peru gained by Bolivian trade about 300,000!. per annum
in customs’ duties at one port. Any extension of commerce on the Pacific
side caunot therefore benefit Bolivia, and it appears to be vitally necessary to
the Republic that she should open up new routes of trade on her eastern
boundaries. Work such as the M has to-night had the pleasure of seeing
the results of, will help Bolivia to develop her almost boundless resources, and
it may be confidently assumed that Commander Musters will experience great
pleasure if his labours should prove the means of attracting attention to a
conntr{ whose sons, notwithstanding all their faults, cannot fail to be appre-
ciated by all who have travelled through the land.

The PresiDENT said the conclusions which might be drawn from what had
been told them that evening were, first, that the rising generation of phers
need notweepbemnsetl;ler had no unexplored regions to discover, for there
was abandant scope for all their energies for 50 or 100 years to come ; and
secondly, that those who had visions of a Malthusian nature might learn that
there were vast territories abounding in mineral and agricultural resources,
which would accommodate the surplus population of Europe for centuries.
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ADDITIONAL NOTICES.
(Printed by order of Council.)

1. Brief Notice of M. Prejevalsky’s recent Journey to Lob-Nor and -
Tibet, and other Russian Ezplorations. By E. DELMAR MORGAN.*

AT the meeting of the Russian phical Society of the 5th of October,
the Secretary, M. Sreznefsky, read a Report received from M. Prejevalsky, of
his expedition to Lob-Nor. i

Prejevalsky, as we know, returned to Kuldja in the first days of July, and
employed his time to the end of August in arranging the collections and
materials gathered during his journeys. The scientific results of the expedi-
tion hitherto may be summed up as follows :—

1. An itinerary of the route from Kuldja, for a distance of 1200 versts
(800 miles), into the interior of Asia.

2. The latitude and longitude of seven points astronomically determined.

3. Barometrical observations for altitudpe(j

4. A series of meteorological observations (taken four times daily).

5. A natural history collection, comprising 3000 specimens, representi
300 kinds of plants; 85 skins of mammalia, 35 of which are of large an
medium size; 500 birds, representing 180 different kinds; 50 fish; 150
reptiles; and upwards of 2000 insects. These collections include four wild
camels, constituting a scientific rarity.

And, lastly, a journal in detail of the whole of its proceedings.

All the collections were carefully packed and %laeed in the care of the
principal of the Kuldja district, and, in all probability, will be received in
the ocourse of the winter by the Museum of the Imperial Academy of Sciences,
to be preserved until Prejevalsky’s return.

After this brilliant commencement of his journey Prejevalsky rested
awhile at Kuldja, and started afresh on his journey to Tibet in the end of
August. This second part of the journey of the intrepid explorer is even
more dangerous and difficult. Having ascertained for certain the impossi-
bility of entering Tibet from Lob-Nor and the sterile desert which lies beyond
the Altyn-tagh, Prejevalsky decided on trying another route, vid the towns
of Guchen and Hami, and afterwards taking the direction of Tsaidam and
the sources of the Blue River. He hopes to arrive at Lhassa in May or June,
1?78, and, after exploring Tibet, he will retarn to Russia in the autumn
of 1879.

The Secretary then communicated the news received from Potanin’s exge-
dition. The last letters of this traveller reached the Society about the middle
of September. In the first of these, dated the 30th of January, Potanin
describes the wintering of’the Expedition at Kobdo, and complains of the
severity of the climate and the dearness of provisions. Notwithstanding these
unfavourable conditions the expedition continued to collect specimens and to
pursue ethnological researches. Towards the 16th of March it left Kobdo in
two detachments. One of these went direct to Han-chai with the bagmge
and two hunters, whilst the other, composed of Messrs. Potanin and Rafailof,

* Tronslated from the ¢ Journal de 8t. Pétersbourg.’ ,
YOL. XXII. F
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took the direction of Hami and Uliassutai. In order to reach the former of
these two places the party followed the route taken last year by the Russian
merchants of Kobdo. They crossed the Altai-Nouron Mountains,* an eastern

olongation of the Altai, by the Pass of Oulen-daban, near the sources of the

lyk. The passage across the Gobi Desert occupied two days. South of'it

lies the Chinese village of Santarou (otherwise called Kara-su). At Barkul
the expedition halted some days, without, however, entering the town,
although the Chinese authorities offered to find them quarters in it. -

The last letters received from Potanin are dated the 25th of July, and refer
%o his summer journey and his plans for the autumn. .

“We arrived at Hami,” he writes, ¢ the 16th (28th) May. Here, thanks to
a letter from M. Shishmareff, Russian Consul at Urga, we were well received
by the Chinese authorities, who found us lodgings in the mercantile quarter
of the town. We had several interviews with the Governor. Indeed, most of
our time was taken up with official visits. So pressing was the hospitality
of the Governor that we had some difficulty in leaving this town. When at
length we succeeded in taking our departure we resumed our march by the
route from Kometr-Daban,t by which we had come, also taken by Sosnofsky ;
but at the northern entrance of the pass we turned to the east, to follow the
morthern slope of the Karlyk-tagh,t an eastern buttress of the Tian-Shan,
which is covered with eternal snows. Here we found villages inhabited by
the Choutou (Sarpes). At the village of Nom-Tologost we left the Tian-
Shan, taking a northerly direction and recrossing the Desert of Gobi, in order
to gain the southern extremity of the Adjia-Vogdo,t a spur of the Altai,
rising to the height of the zone of the Alpine flora. We crossed the Altai by
the pass of the Karanuron-Daban,} situated between the valleys of Saksa}
and Tsitsiren-gol.f Then, having crossed the parallel chain of Taimir-ula,
we arrived at the halting-place of Djazaktu-khan.§ On the 18th (25th) July
we arrived at Uliassutai.” : v

The expedition collected in the Tian-Shan, the Altai, and at different
points of the route. Its herbaria are principally composed of mountain-
plants, the flora of the plains which it traversed being extremely scanty. It
collected fifty kinds of mountain-plants, mostly from the Altai,
- The party proposed making an excursion to the sources of the Yenissei.
Towards the end of July it intended leaving Kosso-gol, and taking the direc-
tion of Lake Ubsa,|| and reaching Biisk by the Chouia.

Several members of the Society have made scientific journeys in the course
of the summer. M. Raidfsky went to Riga to pursue his investigations on

* This chain is marked on Petermann’s map in A. Stieler's Hand-atlas as
the Altahz;-m'ron; the pess mentioned in the text is not marked on any of our
maps.—M.

+ These names are not to be found on any of our maps.—M.

g These rivers are not marked on our maps.—M.

I find Chasaktu-ula as the name of a range of hills faintly marked on Peter-
mann’smap; the station mentioned in the text is probably near these mountains. —M.

Lake lies to the south of the Tannu-ula mniet. a ramification of the
Altai; it was visited by Atkinson, the Siberian traveller, and he describes the
ap, ce of the lake the summit of one of these mountains. He appears
to have gone over some part of the ground traversed by Potanin, and a reference
to the mageraecompanymg his work will assist the reader in traciug Potanin's
route (‘Siberia,” pp. 442 & seg.). The Russian traveller Printz visited Kobdo
in 1863,0n a mmaEm from his government to endeavour to establish direct trading
relations with the Chinese who were established there (see Zapisky, ¢ Russ. Geogr.
Boo. Gen. Geogr,’ vol. i. p. 585).

The town of Biisk, near the confluence of the Obi and Katuna in the govern-
ment of Tomsk.—M.
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the production and trade in corn; Baron Osten-Sacken proceeded to Austria,
to continue his ethnographical studies ; M. Poliakoff went to the place where
a mammoth is said to have been discovered, and then to Lake Balkash.
‘M. Sidoroff succeeded in effecting a daring voyage in his schooner, the durora
Borealis, from the mouth of the Yenissei to the coast of Norway. The ethno-
graphical and anthropolo{cal expedition of M. Mainof to the Finnish tribes
on the Volga, has furnished new data for geographical science. M. Mainof
has brought home an important collection q‘fnshowgraphs; he has also made
& number of anthropological measurements observations on the habits of
the Mordva.

The Society had contemplated the equipment of another ition planned
last spring, at the instance and with the material assistance of M. Sibiriakoff,
charged to explore the water-parting of the rivers Ob and Yenissei. Unfor-
tnmtelly this expedition has not been accomplished, owing to the m prepa-
ratory labours which it required. These works, which were undertaken by
the Society in conjunction with the Ministry of Ways and Means, could not
be finished until the end of June. The De ent received permission to
take in the expedition, and it is hope(fntrl?:t it will be ready to start
to the end of winter or in the early spring.

The library of the Socie%hha.s been enriched during the summer by more
than five hundred works. e catalogue is in the press, and half the work
will be ready by the end of the year. The Secretary of the Physical Section,
M. Lomonosoff, has undertaken the catalogue of the extemsive collection of
maps owned by the Society. The section Russica, which alone comprises
two thousand mam is now ready, and the catalogue will soon be issued. On
terminating his Report the Secretary presented an extract of Prejevalsky’s
Report, which he had compiled at the request of the Council of the Society.

e Vice-President remarked in a few words on the high scientific value
of the results of Prejevalsky’s expedition, and explained the progress in our

knowledge of Central Asia, owing to the labours of M. Prejevalsky, Colonel

Sosnofsky, Captain Kuropatkin, and other explorers.

M. P. SBemenof at the same time noticed a work on the Aralo-Caspian
levelling operations, recently published by Colonel A. de Thilo, and proposed
a vote of thanks to M. Thilo f!()n- the success which had crowned his labours.

M. Mainof encountered no difficulties whilst engaged in his researches
among the Mordva, who are more or less under Russian influence; but this
was not the case farther in the country, where he met with an almost hostile
reception. M. Mainof took a number of anthropological observations, and his
collection of photographs is of especial interest to the ethnologist.

2. A Tour through Formosa, from South to North. By ARTHUR CORNER.

I had been staying for a few days in the neighbourhood of the Red Fort
Zealandia, at Amping, lat. 23° N. long. 120° 10’ E., having come over from
Amoy with the idea of travelling into the interior of Formosa in order to see
something of the other tribes of aborigines, some of whom I described in a
journal of my visit to the south in the early part of the year.

I found the fort a mere heap of ruins, huge masses of masonry, which bad
formed the bastions and other works of the Dutch engineers, lying heaped
around the base of the elevation on which the place was built, and only the
large tree standing on it, with some Chinese houses, which form so good a
land-mark for vessels approaching this otherwise very monotonous coast. The
Chinese were breaking out the bricks from the concreted masses with much
difficulty to build a modern earthwork about a mile off under the superintend-

F'2
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ence of a French engineer, M. Berthault, and it is said they wished to cus
down the tree, but it is to be hoped this will be allowed to remain.

The new fort is an ordinary, simple, four-bastioned work, with brick revet-
ments, the parapets being made of mud. The instability of this material,
however, appears to have given the constructors some trouble, and it is
doubtful whether it will last as long as the old work, which was built by
%1: Dutch in the middle of the 17th century from bricks brought from

tavia,

About half-an-hour’s walk inland from Amping along the banks of a creek
brings you to the city of Taiwanfoo, after passing a Chinese camp and some
suburbs, where a few foreigners have business houses. The walls of the ci
are in a good state of repair, and enclose a space about six or nine miles round,
I was told, although I did not go all the circuit. There appeared to be a large
space not built on inside, and containing some very pretty park-like scenery,
undulating grassy ground, and large trees. M. Berthault lives in a place
like this in rather unpleasant %roximity to a powder-magazine.

Just inside the is another Dutch fort, brick-built, but rather dilapi-
dated ; there was a date over the door which I made out to be 1654. It was
here that the crew of a British vessel were confined some years ago, previous
to being taken to the execution-ground outside the walls, and, all but one,
decapitated by the Chinese authorities. The place is all solid vaulted brick-
work, somewhat split in places by the growing roots of the banians, and
inbabited only by owls and bats. It stands quite close to the main street,
and there are houses up to the walls; I climbed up to the top with some
difficulty, and had a good view of the city. :

After making some brief preparations for the journey, consisting of the hire
of a chair with a couple of genrers to take me to the foot of the hills, about
four days’ journey in & northerly direction, and the engagement of two burden-
bearers to act as guides, I started on the morning of the 15th of February,
and, getting clear of the city, passed the execution-ground mentioned before
just outside the gate.

I took very little with me, as I meant to travel light—blankets, a few tins
of preserved provisions for a change from the Chinese diet, compass, aneroid,
and sketch-book, as I intended to walk most of the way, and only took the chair
over the flat country at first starting. I looked forward to being away about
a fortnight, and in places where the use of a chair would be impracticable.
I intended the trip merely as a kind of convalescent ramble through a very
interesting country and people.

About 2 p.M. I passed the same broad stream which I crossed further
south last year on a bamboo raft. The road led through hedges of screw-
pines, mimosa, and euphorbia ; there were few birds to be seen, except several
varieties of hawks, but the country afterwards became indented with deep dells,
which were cultivated, and the water earefull{ embanked to prevent their
being flooded, and about 4.50 I arrived at the village of Hoan a Chan. )

Next morning I was away by 7 A.m. and passed the village of Hui Kang-boe
at 8. The country was all cultivated, and the people were gathering the

-straw, the coming crop of sweet potatoes growing up between the
urrows of the gathered peas, and I saw fennel growing wild in the heaps.
Hereabouts were many more birds: a large black bird with a forked tail was
most common, a kind of robin, a thrush which sang the people called a “ Tsui
coe ” (water-fowl), and a small bird like the tailor-bird. At 11.30 we gssed
Kar Tang-A, where they were gathering ground-nuts, and arrivéd at E Kar
Tang at 12.40. Plantations of sugar-cane were passed at intervals throughout
the day, where the land was favourable to its cultivation, and during the
afternoon we crossed two streams of considerable size, and arrived at Tsui
Kut Than at 2.40, About 4.30 we reached the walled city of Kagee, where
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I stayed for the night. Kagee is on the Mandarin-road sketched on the latest
Admiralty Chart, and from that point to the place I left it to make the hills
no names of villages are put down, the track as on the chart continuing along
the low country to the westward in a northerly direction to Tamsui. There
is a fine view of the hills to the eastward from the walls of :

17th. 1 started about 8, reached Tarniou at 10, and Toa-paw-na at 11.30.
All these places which I name are much of the same character, and are called
market towns ; they consist generally of a long street, with shops under an
arcade on either side, with farm produce, fish, and meat exposed for sale, and
the street very dirl:{;s We passed through a country cultivated at different
levels, with large of water on the higher ones, and carefully-made dams,
with outlets unusually wide and well-constructed to provide for the overflow
in times of flood. The Chinese are remarkably ingeniousin their management
of irrigation works, I have noticed, and some of these constructions were
very striking. In places where there was a great fall, the floor of the sluice
was paved with round stones embedded in cement, in others the banks were
preserved by hurdles of split bamboo pegged into the turf and very wide, to
prevent the rush of sudden inundations taking effect on the soft ground.
The lakes wete full of teal, which fluttered along the still surface of the water
a8 the coolies disturbed them. We passed a place called Cho Koo-day, and
arrived at Tao Lae at 4 p.m. Here I had to sleep at a Chinese inn, baving
previously passed the night at Missionary chapels, where you are sure to be
comfortable. The native hostelry is simply beastly, and I slept in a place
I should really have hesitated to put my horse into. At all these places you
can buy food : they give you some stuff theg call “ thfing,” a sort of sous
with rice, salt, shrimps and ducks’ eggs, and you can buy fowls’ eggs an
chickens, and sometimes goat; but their cooking is defective, and results in

letion without satisfaction.

was not sorry to leave Tao Lae on the 18th at 7 A.u., and arrived at
Kio Kiong at 9.30. We were now approaching the hills, and entering the
first range by a plain between cliffs on either side of the broad and barren
ground, formed of sand containing round stones of sandstone and slate of
older formation. In the bed of a stream flowing through the wide expanse of
river débris my coolies picked up some surface-coal, and it was a likely enough
place to find it. At 11 we crossed the principal stream from the high moun-
tains to the eastward, which appeared very grand, and on landing I made a
sketch from the raft; and at 12 we reached Lim Kee Pau, where I had to
leave my chair behind. I found it useful, although I had walked most of the
way. Unless you have a chair of your own sipecially constructed, these Chinese
affairs are very uncomfortable, but they hold your things, and are handy to
get in if it rains,

Here I found by my barometer we had ascended about 567 feet above the
sea-level, and the plain between the low outside of hills was becoming
narrower and the Eigh ground more precipitous. e again crossed the stream
mentioned before, which here assumed the impetuosity of rapids, running
under high sandstone cliffs of a more compact formation than those of the
lower range, and arrived at Chip Chip at 5 p.M. Chip Chip is in & ravine off
the main stream, and is about 707 feet above the sea-level. I tried another
Chinese inn here, which was rather worse than Tao Lae.

From %p l?hip at 8 o'clock I agalin followed the eoum;.?lf the ;na.m m
being joi y some oountry people going our way, winding t!
the El::: up the river, which we crossed twice on rafts as it rushed round
the of high sandstone precipices, from which some fine streams of clear
water were flowing from caves, contrasting strongly with the water of the
river, which was black with fine sand composed of disintegrated slate which
was suspended in it. After some time we stopped at a shed at the foot of &
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path which led up the hills, and where they sold sugar-cane and other native-
refreshments, and then began to ascend. We climbed first over hills par-
tially cleared of forest, and passed some Chinese cutting wood, with match--
locks placed ready for action in case of savage interference, We got into the
forest, and met a party of aborigines who were friendly enough. I do not
know whether they belonged to the hostile tribes, but the guides recom-
mended that I should not walk in advance of the party, as there was sometimes.
some indiscriminate shooting going on here. There is some very beautiful
scenery hereabouts as the path winds through the forest, and the magnificent
tree-ferns, palms, wild bananas, and climbing-ferns are very luxuriant; some
of the latter, with very bold fronds, covering trees some sixty feet high. At
the top of one of the passes I found we had attained a height of 2082 feet, and
after passing a small plain cultivated with tea-plant, arrived at Tsui Sia, a
village on the Dragon Lake, at 2 p.u.

The lake is, I judge, about 3 miles long by 1 broad, its longest diameter-
being north and south ; it is wooded to the water’s edge on all sides, and has.
an outlet on the west side, close to the village I stayed at. The region of the
lake is inhabited by a harmless tribe of aborigines, called by the Chinese
“Tsui-hoans,” or water-men. There is a respectable Chinese house in
the place, where I put up, and was very comfortable. I went for a stroll
round the banks of the lake, and made some sketches ; the stillness of the
scene was charming, and the seals were swimming about in all directions.
I make the height of the lake 2366 feet above the sea-level, and it is a.
place atﬁyone, be he sportsman, artist, naturalist, or geographer, might spend
& month at.

The “ Tsui-hoans” are altogether quiet people, although an indolent and

r spirited lot. They seem to belong to the same race as the other tribes,
ut contrast with them in want of manly form and intelligence. I had an
opportunity of noticing this, as, while I was at Tsui Sia, a party of the
inhabitants of the hills came down to the Chinese proprietor of my lodging,.
on some matters of business, and their appearance was very much the same,
and their dress also, as those I had met and drawn at Kao Sia in the south.
A pumber of the southern men were at Taiwanfoo when I was there, and I.
understood the Chinese were endeavouring to encourage them to become-
on friendly terms, no doubt with the view of getting the better of them
regarding the boundary question.

The Tsui-hoan dress appears to be a series of cotton bags hung round their
neck by the corners attached to thongs and laces, and they are altogether
““ sans culottes,” the children being stark naked. The men have a profusion of
cornelian necklaces, and a peculiar round ornament resembling the section of a
large tooth or tusk ; their head-dress is a leather scull-cap with an ornament in
front made of the teeth of some animal ; their hair is long and waving, and they
wore no arms, Some of the boys are large-eyed and handsome, their colour &
dusky red. The girls are certainly. good-looking, and their dress is similar
to the hill tribes in the south, a kind of cotton skirt or petticoat, with a stri
woven in, of native manufacture, a short jacket, only reaching above the-
breasts with long sleeves, and leggings to the knee, and bare feet. Their hair
is parted in the middle, and twisted in with some black cotton stuff, in the
shape of a turban, round the head.

ishing appears to be their means of livelihood, and their canoes are
formed of the hollow trunk of a tree, the stern end having a board across, and
the bow being stuffed up with mud or turf. As, however, they always sit
in the stern to paddle, the bow end is generally out of the water. They work
with a single paddle shaped like a spear-head, much in the same way as the
Malays in Singapore, and the boats are very similar, only larger. One of the
canoes was made in two pieces, very curiously joined together, I think these
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c%goge. are strong confirmatory proofs of the Malayan origin of the Formosan
aborigines,

I regretted 1 had not my sextant with me to determine the position of the
lake, which has not been visited by many people, although several claim to

have discovered it. It has been said the lake has no outlet; but this is clearly

wrong, as we followed the course of the stream on the following day. To the
eastward the hills rise very high, and are wooded to the summit of the most
lofty, and we are here very near Mount Morrison, and within two days’ march
of the eastern side of the island, both which I intend to visit on the first
opportunity.

The chief difficulty to be overcome would be to secure the services of some
savage guides, and the permission of the people to proceed; and this is the
reason, apart from the remoteness of the laie, that more people have not
visited the place: it is so far out of the main road, and there is always a
certain amount of fighting going on with the hill tribes. All the Pe-pau-hoans
carry matchlocks and short swords, and are continually under apprehension
of some interference. The next day, on my departure northward, we were
joined by a party so armed, who accompanied us through the forest.

‘We started at 8, keeping along the east bank of the lake, and plunging into
the woods, sometimes scrambling over hills, and again following the course of
a stream over rocks and boulders, among fine trees, camphor and others, from
which hung the creeiers and long rattans; these latter, in their natural state,
having a rough bark like cork. We came upon a gttery, now deserted,
consisting of a long brick-built tunnel up the side of the hill, in which they
burn the large red earth jars used for water and household pi . We got
out of the woods and our escort returned, and after wading a few streams we
came upon the plain of Posia, and arrived at the village at 2 p.M. This
village is almost entirely inbabited by professing Christians, and the principal
building is the chapel, to which I went. The people were coming out from
afternoon service, it being Sunday the 20th, which I had forgotten. The
plain of Posia is only 351 feet above the sea-level, and we had been_ descend-
Ing very rapidly from the lake. The river runs through a plain to the
eastward of the village at a lower level to the great platean, and both
the higher and lower plains are under oultivation, the higher having two
villages of Christians, viz., Twa Lam and Go Kum Swa, at each of which
there is a lxrge chapel. The people at all these places seem very glad to see
foreigners, and you have to run the gauntlet of the whole community, who
press to shake hands, and say “ Peng Aan,” “ Peace be with you.” Among
thesé poor people and those north I noticed many cases of “goitre.” They
appear to be mixed with the Chinese, but they have many characteristics of
the aboriginal race, although they adopt the Chinese dress. Some people
have suggested that the Pe-pau-hoan has some mixture of Dutch blood. How
this may be I do not know, but it has not improved their appearance ; some
of them, the old women especially, being hideous, with low receding foreheads,
enormously protruding under-jaw, full of black stumps of teeth, while some
had the enormous ape-like long u‘fper lip and receding under-jaw. All the
women and children wear a kind of blue bonnet of cotton, very ugly, and
their front hair is cut short in a fringe just over their eyes.

On the upper plain there were plantations of hemp (Boehmeria nivea) and
these extended more or less from this point to Tamsui. Indigo Idid not see,
a8 the crops were out of the ground, but I noticed a practice of what is, I believe,
considered high farming, viz., that of ploughing a crop of turnips into the
ground for manure, and this operation seemed going on in many places. The
name “nivea’’ to the hemp-plant seems very appropriate, when you obeerve
the snowlike effect of a breeze of wind over a fie| J’ of it, the contrast between
the white under and dark upper side of the leaf being very striking.
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The weather being rather cold in the evening, most of the old people appeared
with little charcoal-stoves enclosed in baskets suspended to the waist under
the outside garment; the old women carried this apparatus in front, while the
men had it slung in the rear.

The people were engaged in making “Chiu,” or distilled rice spirit, and I
had an opportunity of seeing something of the process. The still is composed
of a cast-iron hemispherical pan of Chinese manufacture, in common use all
over the Empire for cooking ; this is set over a clay-built furnace, and a tub
inverted over it, having a wooden diaphragm with & central aperture, and an
inverted cast-iron E:n ed in the interior. The whole is luted together
when the still is charged, and as the steam from the mash rises through the
hole in the diaq:mgm to the dome of the upper pan, it is condensed there by
water applied above, and the condensed liquid runs down on to the diaphragm,
which is placed slightly obliquely in the tub, and passes out through a small
bamboo inserted in a {ole in one of the staves. The mash is made of boiled
and fermented rice, and it is said that the fermentation is assisted by the
admixture of rice previously masticated by the old women, and that young
‘women employed in this operation do not answer so well. There is, I believe,
in human saliva some principle which promotes decomposition or fermen-
tation, and it is quite probable the Chinese availed themselves of this nasty
discovery to facilitate the process of wine-making. The liquor is of a
lifht pinkish colour, with a hot alcoholic taste, and about as strong as bad
sherry.

On the 21st I started again to get out of the plain of Posia, intending to
reach Chao E Tun that evening, a distance of 50 li, according to Chinese
measurement about 17 miles, but to my mind about 25, and this journey was
about the most severe day’s walking I had. Descending from the upper
plain, which is only partially cultivated, and somewhat arid and sandy, we
gursued the course of the stream in the lower plain which, winding under

igh banks to the northward, flows through the forest into which we
plunged, and through which we were toiling the whole day. During our

through the hills which separate Posia from the western plains, we

ascended to a height of 2177 feet through very thick forest, and here the
rattans, ferns, and orchids were growing very luxuriantly. I secured two
specimens of the latter, which I have brought to Amoy alive, and I am
endeavouring to get them into flower during the approaching summer, in
hopes of their turning out something new to the botanical world. I killed
a beautiful emerald-green water-snake in the forest. After emerging from
the forest we came upon a broad plain with high sandstone cliffs, on
which the stratification was very marked, and the jagged outline of the
distant hills formed a capital land-mark. We reached Chao E Tun at 630,
and went to a Chinese inn, which did not look very inviting, and in-
duced me to search through the town for more convenient lodgings, but
not being able to speak a word of the language, this business was somewhat
embarrassing. The people at the inn were lying about smoking opium,
and the place proposed for my occupation was a kind of loft open to the
weather, and very dirty. In a tobacoo-shop I met a respectable-looki
man, who invited me to his house, where I was conducted to a similar kin
of loft over the shop, where opium smoking in a domestic way was
a]llso being conducted, so that altogether I did not profit much by leaving
the inn.

Next morning, 23rd, I was marching by 7:30 in a north- westerly direction,
and at noon reached Ta-veh Ket, :v.ndg arrived at Toa Sia at 4 p.u., having
passed villages and farms all the way, and the farm people engaged in plant-
ing paddy in the extensive plains we traversed. mre is a fine view of
Mount Sylvia from here to the eastward, and a fine rapid stream of water
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flows past the village which serves to turn a primitive water-mill for stamping
rice.

1 did not leave Toa Sia until 2 rax. next day, and after crossing the valleys
of the two streams running west, arrived at Sai Sia at 6 p.x., having kept a
northerly course all day. During the walk I passed several tea-plantations,
and also some fields of poppies for opium, extensively cultivated on the main-
land. The plants I saw were not the black poppy, but variously coloured,
red, purple, &o., and apparently very healthy plants.

The walking in the river plains, which we seemed to be traversing all day,
Was Vv had,%;emg over sand and boulders, and round stones about the size
of yo:rr{ead, of slate or sandstons, and crossing streams, which I did on the
bearers’ backs, and then more round stones; you have to skip from one to
another, which in nailed boots is dangerous and tiring, when there are miles
of the same sort of ground to get over. From the cliff of the second river
fhin there is afﬁtie Kx;e:z_ of t?:h valley, which is under c;_tltivation for x'leef

now began to feel ¢ ect of the change in temperature from ing out o
the hills, and meeting the north-east monsoon, the climate gs:he forests
being comparatively warm. I could have wished the season to have been
different, as the orchids would have been in flower, and many objects in the
forest more attractive. As it was, there were but few blossoms to be seen;
wild raspberry, guava, violets, mimosa, and an arum or two were the only
flowers we saw,

My two guides live at Sai Sia, which is a small place in a valley on the
noﬁx bank of the seooggngver-phi:cxe hpassedbsince leauﬁxl%;fo;ﬂss’m. ‘;l‘gs
place is iar, from being very much shut in by surrounding cliffs, and the
small Cm settlement are under continual of savage invasion. I
understand it is in contemplation to abandon the place, and make a kind of
exodus of Pe-pau-hoan Christianity to the head-centre at Posia. My two
guides have large families here, and are deacons of the Church. I have heard
of being priest-ridden, but fancy riding on a deacon’s back, as I did through
all the streams] Kar Pow, one of them, was a cheerful sort of fellow and most
useful, and although I could not speak Chinese would understand what was
wanted, and saved me often from that resource of travellers, viz., doing a thing
gonrself. The other man, A T'ou Wye, was a morose, desponding sort of fellow,

ut & good walker. 1 found them both, as my only companions, very useful ;
but I regretted my want of the language, which prevented me from gaining
information beyond ordinary observations. I had a book of the Amoy dialect,
which i8 very good in its way, but the patois spoken here differs in so many
ms that I found it rather tedious than otherwise to use,it, and trying to the

per.
I left Sai Sia on the 25th at 9 a.., and after climbing out of the valley
commenced walking over the hills, which had been cleared of forest, and was
strewn with stumps of camphor-trees and charred underwood. The young
fern was growing through the burnt and there was a fine breeze blow-
ing in our faces, and after passing over t| e downs we traversed a beautiful valley
and reached the banks of a river-bed with high cliffs looking down on the
town of Bar-ne-keh, a place inhabited by Hakkalis. These people are a sort
of gipsy race distributed over the continent, and especially the south, by
Canton, At Bar-ne-keh I bought a large leopard-skin—there are some very
handsome animals of this description in the country. After walking over the
plain through paddy fields for some distance we reached Sin Kong at 6 P.uM.
This place is much nearer the sea than I imagined I was, the weather havin,
been misty during the day, and I was surprised to have some fresh fish serv
up for dinner. Sin Kong is laid down on the Admiralty Chart, and I had now
got on to the Mandarin road again, which I had quitted at Kagee city.

I had some difficulty in getting away from Sin Kong, owing to my being
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footsore, and being desirous of obtaining a chair and bearers for the next
stage. It now began to rain, but I was determined to proceed, so started on
foot, a8 I could not get a chair, at 10, and crossing some sand-hills, in face of
a driving rain, we reached a ferry across the mouth of a river with a bar, in-
side which some junks were anchored, and crossing came to a considerable
town the name of which I forgot to note. Here I got a chair to Teuk Cham,
and as the rain was very heavy the whole way since noon, when I chartered
the chair, until 6 p.M., when I got to the inn, I did not see much of the

country.

27th.—1I started at 8 A.m., taking on the chair as it was raining heavily.
The country was mostly flat, with %ow ranges of downs. We crossed a river
by a ferry guided by a long rattan stretched acroes the river without a splice ;
it was the longest rattan 1 have seen, and I should be afraid to estimate the
length. The country was under cultivation for paddy, and the young plants-
were growing in beds, protected from the north wind by screens of reeds.
These I first noticed in Sai Sia. They were ploughing in the turnip for
manure about here. We reached Tieng Liek at 4 p.M., and as it had been
raining all day the inn was welcome enough,

On the morning of the 28th I started from Tieng Liek at 7 A.u., and, as the
rain had given over, walked the first stage. The ground, however, was very
slippery and ul‘lsleasant, aud walking not altogether desirable through the
paddy fields. o reached Toa Hung at 9:30 A.M., and as the rain continued
to hold off pressed on until about 4 P.a. I was not sorry to see the white
houses and green verandahs of the foreign settlement of Toa Tu Tia. A broad
river flowed between, which we crossed in a ferry-boat, and. I soon found
acquaintances and quarters, and some one to talk to after thirteen days of
comparative silence. 'Toa 'I'u Tia is the residence of the mercantile agencies
for the purchase of tea in the north of Formosa. Banka is the Chinese busi-
ness town, a mile or two up the river, on the same bank as Toa Tu Tia, and
Ho Bay is the shipping port at the embouchure of the river of Tamsui, where
reside the British Consul and Chinese Customs authorities. There is a steam
launch belonging to a firm there interested in the shipping trade, which plies-
between Toa Tu Tia and Ho Bay, and does the trip in an hour or two as the
tide serves.

Between the latter places, and not very far from the river, are some sulphur
springs, where the gas issues from the earth in a very remarkable manner, and
will well repay a visit.

The route to Keelung, either by water or road, is most interesting. Here
are extensive deposits of coal, and the Chinese authorities have wisely deter-
mined to work the mines on European principles, and are about to procure
proper machinery for that purpose. I feel convinced, from the ground I traversed,
there is more coal in Formosa than what is already discovered and worked, but

.about other minerals I am not so certain. If I have another opportunity I
shall certainly try to go to Chok-e-Day from Posia, and under savaﬁo
guidance may see more of the vegetable and mineral wealth of the island,
which has as yet been very imperfectly explored.

Amoy, November 26th, 1876.

Since my last communication I found myself again in Formosa, and again
visited by a different route the Lake and Posia, approaching from the north.
I intended travelling down the East Coast, and passing through the savage
territory from Chok-e-Day to Posia, but found it impracticable, and with
much regret had to rolinquish the idea. It seems extraordinary that so small
an island, some 30 or 40 miles of country in savage occupation, should offer
80 many obstacles to exploration, but the difficulty lies in the jealousy of the
people themselves. If you made friends with the tribe near Posia for instance,
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and got guides to the extremity of their ground, the next tribe wounld regard
you as an enemy, and hold no intercourse with you at all. There are not
many Chinese or Pepauhoans who understand the sa dialect, which differs
very much in parts of the island; communication takes place through the
women in many cases, but it would be impossible to induce a Chinese or
Pepauhoan to accompany you as an interpreter into the savage district.

the latest Admiralty Chart there is a place marked Tau si Kak, a little
distance from the coast, on the north-west side of the island. It is situated
on the north bank of a broad river, and is, I should say, much farther inland
than laid down in the chart. The savages visit this place to trade, as well as
another place about four hours to the north called Talan. The tribe about
here are very troublesome to some of their neighbours, and the plague of the
Lek-hoan at Sai-sui, which is on the same river as Talan, but farther down
some two hours’ walk. The men of this people are certainly handsome, but
short made, with large hands and feet. They carry the usual sword and
matchlock, and are peculiar for extracting the two front teeth on either side
of the central incisors of the upper jaw ; they wear a linen coat open in front,
and a sort of cloak, but only a narrow strip of some embroidery round their
loins, which does not answer the purposes of decency. * .

From this region I passed on to Toa Sia, about four hours’ walk, and from.
Toa Sia I proceeded to Posia by a different route to that I used when last here.
1. passed very soon into the hills, and walked two days without leaving the
forest, spending one night on the ground after fording a very broad and rapid
stream, which I passed coming up at Chow E Tun, but of course much farther
to the westward. I send you a sketch of the plain of Posia from bearings
which I took, and at a small lake on the plain I was enabled to take observa-
tions of the position of the place with my sextant, and I make it in latitude
23° 46’ N, and longitude about 121° 03'k. 1 will send the sketch by
English mail, also a section of the island at about this point. From this plain
there is visible a mountain of considerable height, whence the sea can be seen
on the east side, and the whole distance cannot be imore than 27 miles or
thereabouts. '

From Posia I went to the lake and got the position of that, which I place
in latitude 23° 32’ . ; longitude 120° 53'. I also send a sketch of the lake
from bearings taken.

I now beg to offer some remarks on the Physical Geography of the island.

In Kelung Harbour, in the north of the island, facing the north-east, the
followin%\:observations were made in the course of a year. (See Table on

. 62.) m which figures we learn that during the south-west monsoon the

eter ranges lower, and the average rainfall is smaller, at the same time

the difference in the maximum and minimum temperature is greater. On the

other hand, in the north-east monsoon the barometrical indications are higher,
the rainfall ter, and the temperature more even and cooler.

During the summer the winds in the immediate neighbourhood are local,
and influenced by the high e of hills between Kelung and the direction
from whence the wind eome:.anslt seems probable that the heated currents
of the Japan stream load the air with moisture, which is condensed by the cool
currents of air from the northward. The Japan stream is merely a continua-
tion of the equatorial current, caused by the diurnal motion of the earth, and
falling against the continent of Asia on the eastern side is deflected to the
north, the same as the Gulf Stream is against the coast of America. Formosa
is 80 situated that it is particularly under the influence of rain-bearing winds,
and the northern part e;?ecially is v;:ﬁ much subject to the effects of conden-
sation of aqueous air. Next mail I will send some further observations on the
meteorology of the island, which for want of time I cannot do now.
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KzrLuxa.
Barometer. | Rainfall. Thermometer.
Max. | Dt | M.
Mean. Inches, *

January .. | 380-19 1668 | 62-40| 9-01 | 53-89
February .. | 80-11 14-89 | 6299 | 829 | 5490 |\North-East
March .. | 80-03 1293 | 65:08| 8-93| 56-15 |[ Monsoon.

April.. ..| 29-98 862 | 71-87| 10°90 | 60-97

May .. ..| 2970 16°59 | 79-80 | 11-88 | 68-42

June .. ..| 2971 4-87 | 8699 | 12-27 | 7472
July .. .. 29-60 3-62 88:11 | 12°19 | 75°92 || South-West
August .. | 29-62 8-68 | 87°40 | 10-41 | 76-99 |[ Monsoon.

Beptember 29-71 820 | 87-22| 10°05| 77-17

October .. | 29-92 662 | 79-78| 855 71-28
November.. | 80-15 6:58 | 70-00| 812 | 61-88 |\North-East
December.. | 80-18 11-42 | 68:77| 9-01| 59:76 } Monsoon.
Amoy, December 5th, 1876.

Taxao.
Barometer. Thermometer.

Max. Min. Range. | Max. Min. | Range.

Jenuary .. | 80-28 | 29-94| 29 79 55 24
February .. | 80-22 | 80-11( 11 81 56 24 | |North-East
March .. | 80°26| 29-98| 928 83 55 28 |{ Monsoon.

April 80°18 | 29-89 | 29 84 66 18

May .. 80-17 | 29-88| 29 89 72 17

June .. .. | 30-07| 29-84| 28 86 79 7
July .. 8008 | 2949 | 59 91 77 14 {\South-West
August .. | 8001 29°50 | 51 89 77 12 |[ Monsoon.

September.. | 80-06 | 20:79 | 27 87 80 7

October .. | 30-25| 2990 | 85 86 71 15
November.. 3080 | 80-05 25 84 60 24 }Nort.h-East
Deoember .. | 80-82 | 29°96 | 36 82 63 20 |/ Monsoon.

The above tables show the highest barometer and the lowest ranges as
occurring during the north-east monsoon, together with the lowest tempera-
ture and highest ranges of the thermometer. On the other hand, during the
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months when the southerly winds prevail, the barometer is lower and the range
greater, probably owing to passing typhoons, which, however, in this ﬁ'
above noted do not seem to have ca very low readings of the glass. e
variations of temperature also are less. It has been found that a register of
the readings of wxnd-?-nges in the north of the island did not work satisfac-
torily, on account of local causes, and in the south I bave not been able to
obtalnh any regular observations; the prevailing winds, however, are the mon-
soons, and the direction of the great current of air, moving over the island at
any dfiven season, is only altered locally by such phenomena as typhoons or
by the presence of high hills.

During the north-east monsoon the north and west coast is most subject to
rain, and at the change of the monsoon the plains on the westward side seem
to get more of it. Takao, however, does not get nearly so much rain as
Tamsui, which enjoys an abundant rainfall, which the European inhabitants
do not enjoy. As seafaring people say, the country under the lee of the
mountain ranges, when either monsoon blows, is not subject to rain, although
the hills themselves may be covered with vapour.
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The Conjunction being given in Greenwich Mean Time, the longitude in time must be added for local time in Eastern Africa.



Digitized by GOOS[Q




Digitized by GOOS[Q



Digitized by GOOS[Q



Digitized by GOOS[Q



Digitized by GOOS[Q



PROCEEDINGS

OF

THE ROYAL GEOGRAPHICAL SOCIETY.
[PusLisHED MaRCH 27TH, 1878.]

SESSION 1877-78.

Third Meeting, Tuesday, 10th December, 1878.
Sir RUTHERFORD ALCOCK, K.c.5., PRESIDENT, in the Chair.

Evecrions.—Rev. William Baker, B.A. ; George Dewdney, Esq., B.A. ;
Jno. Sanford Dyason, Esq., ¥.Ms.; T. H. S, Escoit, Esq.; Thomas
Matthew Gisborne, Esq. ; Edward Hight, Esq. ; Lieut.-Colonel Qustavus
Humo (Exon Royal Body Guard); Walter Knight James, Esg.;
William M. Macdonald, Esq.; John Elliott Mills, Esq.; William
Lucas Shadwell, Esq. ; Rev. Samuel Walter Stott, B.A. ; Edward Wad-
ham, Esq., 3.p. ; Joseph King, Esq.

DowaTions To LiBrARY, 26TH NOVEMBER TO 10TH DECEMBER, 1877.
—Notes on a voyage to the Arctic seas in 1863, by Thos, Tate;
Alnwick, 1864 (Professor Rupert Jones). Catalogue of charts and
books published by the U. 8. Hydrographic Office, 1876, and Lists
of lights, 1-6, Nos. 30-336, 1877 (The Office, per Commodore Wyman).
Africa Pilot, part 2, 1875 (Lords Commissioners of the Admiralty.
The Country of the Moors, by E. Rae, 1877 (Author). Catalogue
of the Educational division of the S. K. Museum, 1876 ; Catalogue
of objects of Indian Art in the S. K. Museum, by H. H. Cole, 1874 ;
Catalogue of Persian objects in the S. K. Museum, 1876 ; Descrip-
tion of the Trajan Column, by J. H. Pollen, 1874 ; Persian Art, by
R. M. Smith, 1876 ; and Monuments of Early Christian Art, by
J. W. Appell, 1872 (The Committee of Council on Education, South
Kensington Museum). Ninth Annual Report of the U. 8. Geological
and Geographical Survey of the Territories, for 1875, by F, V.
Hayden; Washington, 1877 (Dr. Hayden). Annual Report of tho

VOL. XXII @
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Board of Regents of the Smithsonian Institution for 1876 (The
Institution). The Russian Bugbear, by J. Long (Author). Ueber
die Lage der Schneegrinze und die Gletscher der Gegenwart im
Kaukasus, von H. Abich; St. Petersburg, 1877 (Author). The
Fighes of India, by F. Day, vol. i., 1876 (Author, per Mr. Quaritch).
Report on Mysore Census of 1871, and Supplement, by A. W. C.
Lindsay; on Census of Bombay Presidency, 1872, part iv., Punjab,
1868, the Island of Bombay, 1864, British Burma, 1872, Ajmere
and Mhairwarra, 1877, and Oudh (2 vols. by J, C. Williams), 1869
(H. M. Sec. of State for India). Stanford’s Compendium of Geo-
graphy and Travel : Africa, edited by Keith Johnston, 1878 (Mr.
Stanford). And the current issue of publications of Corresponding
Societies, Periodicals, &c.

Doxarions To TRE Map-RooM FrRoM NoOVEMBER 26TH To DECEMBER
10Ty, 1877.—Outline Map of the Transkeian Territory (S. W.
Silver, Esq.). The Country of the Wabondei, Was-ambara, and
Wakalindi (Universities Mission). 1 Sheet MS. tracing by J. B.
Minchin of Mappa-Nuevo de la Republica Boliviana (Comr.
Musters, B.N¥.).

The following Lecture was read by the Author :—

On the Formation of the Main Land-Masses. By Professor P. MARTIN
Douncax, u.8. Lond., F.rS., President of the Geological Society,
Correspondent of the Academy of Soiences, Philadelphia.

SoME years since, a very suggestive sentence was frequently spoken
by a great man, whose memory is very dear to this Society as well
as to that over which I have the honour to preside.

The words were * Being a geologist I am an ancient geographer,”
and the man was Murchison.

This short phrase enunciated his belief in the sisterhood of the
sciences of Geography and Geology, and it may be taken to affirm
his opinion regarding comparative uniformity in nature, and of the
continnous operation of the same causes in the gradual develop-
ment of the earth. The well-remembered words not only bind the
present and the past in a great philosophy, but they may be in-
ferred to protest against the assertion that the face of nature has
been unchanged, and that the great features—the study of the
geographer, the delight of the traveller, the charm of the artist
and the contention of races—were formed at once and are without
any relation to a distant past.

The opinions and theories involved in this brief sentence of
Murchison’s, were common to most educated geologists many years
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ago; and it was very generally held that the world had had a par-
ticular geography or special surface characteristic during every
consecutive chapter of its history. Advanced thinkers held, that
as the present aspect of nature on the globe was foreshadowed in
the past, so each consecutive mutation of the surface was evolved
in the womb of time, and retained impressions of its ancestry.

Lyell, following his great master Hutton, insisted on there being
a close connection between geographical and geological science.
He defined his favourite branch of knowledge, as follows: “ Geology
is the science which investigates the suocessive changes that have
taken place in the organic and inorganic kingdoms of nature; it
inquires into the causes of these changes, and the influence which
they bave exerted in modifying the surface and external structure
of the planet.” Hutton, writing a century since, inculeated the
theory of former, slow, progressive changes of the surface of the
earth under the influence of the same agents which produce changes
at the present time. He taught that geographical knowledge, in
its widest sense, must precede geological study ; and that the two
sciences were 80 bound up under the reign of continuity and
uniformity that the modern example could illustrate the oocur-
rences and vicissitudes of the past. Moreover, he wrote: “The
ruins of an older world are visible in the present structure of our
planet, and the strata which now compose our continents have
been once beneath the sea, and were formed out of the waste of
pre-existing continents. The same forces are still destroying, by
chemical decomposition or mechanical violence, even the hardest
rocks, and transporting the materials to the sea, where they are
spread out and form strata analogous to those of more ancient date.
Although loosely deposited along the bottom of the ocean, they
become afterwards altered and consolidated by volcanic heat, and
then reared up, fractured and contorted.”

From the days of Hutton, downwards through the erratic phases
of geological thought, which have vainly attempted to establish a
mechanical hypothesis of repeated destructions and miraculous
renovations of the surface of the habitable globe, there has been
a clear scientific light, shining through the intelligence of the
great teachers of advanced geology, which has relieved the dull
monotony of Geography as a purely descriptive art, has elevated
it to its proper position in natural science, and has environed it,
as the outcome of the past, with a philosophic causation. More-
over Geography, defined as the science which investigates and
describes the existing aspect of nature on the globe, has afforded
a sure basis of argument to the geologist, who is enabled, by the

62
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analogy of the present, to restore the former lands and seas ideally,
to state their ancient limits and to re-establish their faunas and
floras, from the material relics he may have collected or noticed.
In fact, to use Murchison’s expression, ¢ the geologist is an ancient
geographer :” and his highest aspirations are to be able to restore
the animate and inanimate nature of each of the chapters of the
great book of nature, and to prove that the great land-masses are
the sum of all the geological changes of the past, within and
without the earth.

The more the interdependence of the two sciences is noticed, and
the interactions of the one as an exemplar and of the other as a
history of events are studied, the more readily can it be understood
that some parts of the world have been subject to many changes,
whilst others have been comparatively quiescent. And that whilst
some restorations of ancient scenery and geography, on scientific
principles, will follow a law of progression towards the present
aspect of nature, on the pame spot, others of very old lands, may
take an existing example observable in very remote countries, as
their type.

Thus, in familiar language, the north-west of the globe has
suffered greater geological change than regions to the south-east;
and whilst some consecutive geographies arose, culminated and gave
place to others in Europe, there was a sameness of landscape and
of physical conditions in large tracts of Africa, Hindostan and
Australia. .

In considering the structure of the oldest known sedimentary
strata, of which continents are composed, rolled pebbles come to
view low down in the series, and, according to the teaching of
existing nature close at hand, they must have been worn by
the action of running water from pre-existing land. Thus, in the
first chapter of the history of the accumulation of the great land-
masses of the northern hemisphere, the analogy of the present
brings an old sea beach, with its rolling stome and land close
by, before the restorer of the remote past. Again, some strata in
Europe of Jurassic age, contain the fossilised remains of plants and
of portions of the crania of animals; and when the test of modern
comparison is used, an Australian landscape affords the example.
There the same animal and vegetable groups, only differing in
genera, are to be seen as of old, and it is even possible to find them
living on and in the strata which were deposited more or less
synchronously with those which contain their fossilised represen-
tatives and perbaps progenitors in the northern antipodes.

The modern example, the gift of geographical science, tested
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throughout the history of the acocumulation of strata noticed by
Hutton, and well studied in most parts of the great land-masses
by his successors, does not fail in explanation of geological facts.
But the causes of the successive chapters of the Stone book, with
their gradually changing geographies, and the reason why the
ocean-floor and the great land-masses of some parts of the world,
altered in their relative level more frequently than in other areas,
are not perfectly explained by reference to those slight changes in
the distribution of land and sea which come within the cognisance
of the geographer. Upheaval of the land to the extent of thousands
of feet can be shown to have taken place, over and over again,
by the simplest process of reasoning from the modern example and
its reference to the method of accumulation of sediments. On the
other hand the positive proofs of modern subsidence are slight;
they become stronger, inferentially, in the chapters of the world’s
history which precede the present ; and in remote ages, a8 well as
in the later, the inference and the absolute proof of the existence of
old land-surfaces, beneath thousands of feet of marine deposits, are
as valuable in the argument as the evidence of an eye-witness. The
causes of these great movements of the surface of the globe, and of
their differing in extent, rapidity, and in frequency of occurrence—
even were the study of the internal physical condition of the globe
within the scope of the geographer—could not receive very satis-
factory explanation by direct reference to the existing state of
things. But it is possible to infer the former state of the globe,
from the slight knowledge gained of late years concerning the
deeply-seatod masses of the earth, and by applying to it the theories
of thermo-dynamics under the law of the conservation of energy.
Motion of the surface of the globe is thus explicable; but, in
extent and frequenocy, it bore but slight resemblance to the modern
examples, although the causation must have been the same.

It would appear that whilst it is within the province of the
geographer and the geologist to study and examine the great land-
masses a8 they now are—the one as a describer and exemplar and
the othet as a historian and restorer—the subject of causation
belongs to other sciences. Nevertheless, the geographer has a
right to be as eclectic as the geologist, and may insist upon the
application of any reliable theory to the existing state of things on
the earth. '

Assuming Hutton’s statement of the building-up of continents,
with the exception of the reference to volcanic action, to be, in
the main, correct, the method of explaining the past from the
modern example may be applied in illustration of the formation
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of the great land-masses. And, finally, the causation, derived from
the astronomer and physicist, binds the subject before us, in a
singular history, where uniformity, variety, stability, and cyoclical
change occur in inanimate nature, in association with the pro-
grossive and endless variety of the animate kingdoms, in which
there is no recurrence.

The Continents and their great Features.—Europe, Asia, Africa, the
Americas, and Australia, the great land-masses of this late chapter
in the World’s History, situated mainly in the northern hemisphere,
slope up irregularly, but on the whole from great ocean-depths; and,
as a general statement, it is true that they have high land along the
ooast, or at a short distance from it. Without there being absolute
parallelism, the main mountain axes and chains are at the sides
of continents; and great river-valleys, or rather hydrographical
basins, with or without table-lands, as a rule, ocoupy their midst.
The exceptions to this position of mountains are either accompanied
by a remarkable parallelism of distant chains, or they are found in
regions where enormous denudation has ocourred, or where the
insular condition is being brought about. But even in the instance
of the vast mountain-chains of the Himalayas, of the Caucasus, the
Alps, and Pyrenees, all more or less united in a great orographical
system, they are included in the vast continent whose eastern side,
from Behring’s Straits to Siam, has a series of mountain-systems not
very remote from the coast, and whose western limits are marked by
the Scandinavian hills, with which those of Scotland, Wales, Ireland,
and Portugal are in orographical continuation, And their especial
parallelism is with the mountains of Central Asia, and with those
which extend more or less continuously from Barbary eastwards.

The anomalous north and south Ural chain, forming an artificial
separation between the European and Asiatio portions of one great
land-surface, is not without its parallelism with the distant coast-
ranges, .

More or less elevated at the sides, to the east and west espe-
cially, and parallel to the longest development of the Atlantic and
Pacific Oceans, the longitudinally situated continents -slope in
different directions. The principal slope, tested by the length and
direction of the main river-systems, is from east to west in Equa-
torial Africa, and from west to east in South America. In North
America the northern pitch is from west to east, and the southern
from north to south; the reverse being the case in North-Eastern
Africa. :

In Australia, the mountains. on the east and south-east, and on
the west, limit a central land of vast general level; and in the
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great northern continent, the central east to west mountain-systems
render the slope more or less radiating. The slope is, of course,
from the highest part of the land-surface.

Considered in relation to the floor of the ocean, much of the African,
part of the European and South American, and much of the North
American slope is towards the long Atlantio floor, whose sparely-
distributed oceanic islands testify to its stability. On the contrary,
the highest areas of the American and African continents are not
remote from the Pacific sea-floor and that of the Indian Ocean respec-
tively, which are areas of subsidence. Again, in oonsidering the
great features of the continents or their parts, South America, Africa,
Hindostan and South-Eastern Australia, point off to the south
towards the watery half of the globe. The cause of this is not
gimple current action. The coast mountain-line of South Africa
tarns round the broad southern extremity, and is immensely old ;
and the shape of the south of the continent is mainly due to
the direction of the axis of the range. But Madagasoar, situated
to the east of that part of the continent where the tapering-off
begins to be evident, has a semi-continental mountain-system
parallel with the long axis or strike of the coast-range of the
mainland. It was a part of the African continental system, and
has been separated by subsidence. The tapering of South-Eastern
Australia is evident, but the Australian Alps turn to the west
parallel with the coast. In order to comprehend the original
condition which preceded the presemnt, the parallelism of New
Zealand and its axial mountain-chain, with the eastern coast-range
of Australia must be considered. It indicates a former extension
of the great insular continent to the east and south. Probably
subsidence of the coast-line has produced the South Australian
thinning off more than coast waves. Hindostan is bounded on the
sea~coast to the west to within 300 miles of the south by a great
fault or subsidence, by which the west of the Deccan trap, a great
volcanic mass, has been let down bodily. On the .east are the
mountains of the Carnatic; they turn slightly, as they approach
the south, towards the west, and merge into the Nilgherry Hills,
forming with them a broken curve inland. An alluvial district
resting on old rocks, which rise into a north and south chain of
hills, terminates the peninsula, and probably there is ground gain-
ing there. Ceylon has its mountain-range in axial relation with
that of the Carnatio, and its separation from the mainland has
clearly not been due to erosion alone.

The tapering southwards of South Amerioa has not been caused
by modern denudation. The shape is the result of changes which
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ocourred far back in time. For Patagonia, from the Andes to the
east coast, is a vast pebble-bed worn out of the Andes to the west,
and deposited by current and tide on their eastern flank. Upheaval
has occurred on both sides of the chain during the historic peried,
and thus the present state of things is favouring extension rather
than the diminution of the area.

The isthmus connecting the Americas has not been narrowed down
by marine erosion. It is the seat of a great volcanic focus, and, as a
rule, volcanoes are found, up to a certain time of their existence, on
rising land. The Caribbean sea-floor is still an area of unstable
equilibrium ; and the whole geology of the isthmus proves it not
to have been entire during the Mid-tertiary age.

The great land-masses are in the midst of deep oceans, and
arise from the floor very abruptly in some localities and less so in
others, The old nautical rule, of the deep-sounding being close to
the highest coast-line, holds good in the main ; but more soundings
in abyssal waters are required, before any relation, as regards depth,
and the east and west of continents can be enunciated satisfactorily.
Sir George Nares, sounding in the expedition of H.M.S. Challenger,
has shown that [on either side of the meridional-submerged 1900-
fathoms ridge of the Atlantic, there is on the whole very deep
water. The land from the south coast of Ireland to the Cape of
Good Hope rises from an average depth of 2500 fathoms, and the
opposite North American and South American ooasts from 3000
fathoms. The following local soundings are interesting in illus-
tration. The soundings by H.M.S. Challenger indicate & depth of
from 1525, 2125, and 2250 fathoms from Gibraltar to Madeira ; and
from Halifax to between Cape Hatteras and Bermuda of 1340,
1700, and 2425 fathoms: both series being about a degree of longi-
tude from the main land. The soundings parallel with the Sierra
Leone coast gave depths which were of 1750, 2429, and 2500 fathoms ;
and those from off Cape San Roque to Bahia gave 1650, 1715, and
1275 fathoms. Off Rio, but nearly 5° of long. to 8.E.,, the depth was
2150 fathoms; and at a less distance from the west of the Cape of
Good Hope there were 2825 fathoms,

Soundings south-west of Melbourne gave 2600 fathoms; and
along the coast from Sydney, southwards, there is a depth of from
2100 to 2200 fathoms.

To the east of the north-east promontory of Australia the depths
range from 1400 to 2200 fathoms ; and further south, the sectional
west to east line of serial soundings shows that the deepest water
is nearest the Australian area, that it shallows to the west of New
Zealand, and decpens to the east of the .northern island. The

L]
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Japanese soundings give 2675 and 2250 fathoms within a degree;
and from Juan Fernandez to the west coast of South America there
is an oceanic depression of 2225 fathoms. On the other side of the
continent, from Cape Corrientes, south of the Rio La Plata, the serial
soundings from the shore show from 20 to 64 fathoms for some
distance, and then 600, 2425, and 2040 fathoms are suddenly reached
along different and successive lines of latitude, from north to south.
* Itis unnecessary to emlarge upon this relational depth, but
it is evident that if the whole of the land-masses be considered
as upward and the ocean-floors as downward curves on the surface
of the globe, the sum of the depressed areas is vastly greater
than that of the land, The rolation of land to sea-floor is as 51 is
to 146, in millions of square miles, and the average mean height
of the land is about 900 feet, the average depth of the water
being about 15,840 feet, or as 1 to 17°6.* The idea that the conti-
nents slope very gradually to the profound depths of their limiting
oceans must be abandoned ; and it is evident that marine erosion
of the coast, assisted by sub-aerial denudation, will only account for
the partial shallowness of the sea in some places near land and not
for the sudden dip to great depths. ,

The sudden slope and abrupt rise from such a depth as 12,000
feet to the land, is in connection with the mountain development
along the coast line to a certain extent, but it also relates to the
direction of the application of the energy which raised the whole
land, and depressed, more or less synchronously, the ocean-floor
at a greater or less remote distance.

Faulting or subsidence along more or less vertical lines parallel
to the long axes of the coast mountains has produced the abrupt
slope in some instances: and it appears that some of the greatest
depths are close to volcanio areas, and indicate subsidence from
natural undermining.

Certain parts of continental areas have not the stability of others,
and slight slow elevation and corresponding subsidences of con-
siderable tracts have been recorded. These relative changes of
level are shown to have been considerable during a long period of
time, for there is hardly a coast line that does not present either a

* John Carrick Moore, F.R.8.,, ‘Nature,” April 18, 1872, shows that the mean
height of the land is in English feet :—

Europe .. .. . .. . . .. 671
N America .. .. . .. .. 148
South America .. .. .. .. .. 1151
Asia e e . 1132

The average is 925} feet: but as Australia and Africa are omitted, the calcula-
tion is of no great value, Probably the mean will be found to be much less.
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raised beach or a sunken forest, and which contain the remains of
creatures or plants whose species exist in the sea and on the land
close by.

But this slight oscillation is magnified around the Pacific Ocean.
Its floor is undergoing irregular curvature, the general tendency
being downwards, and most of the surrounding land, and notably
that of the west of South America and of the whole of the great
Asiatio islands, is slowly upheaving. The instability of the
continental edges is increased by the vast area of subsidence close
to them, and the vertical plane of weak resistance on the rising
side, is the very home of the volcano.

Slight as has been the movement of the land and sea floor in
apparently a radial direction during the last centuries, it never-
theless is the continuation of that of past ages. Far back in time
this really progressive curvature of the superficies, then definite
indeed, was the main factor in the formation of the great land-
masses.

« As stable and as solid as the land,” is an expression justified more
or less by the experience of mankind, But as the stability evidently
differs in some parts of the continents, and their absolute restis
impossible, so doubts may arise regarding the solidity of the main-
land masses.

The idea of solidity is relative, and common sense would almost
entitle the scientific geographer and geologist to infer that the
ground beneath the stupendous weight of a mountain chain must
be compressed into a smaller space and have a greater density than
that beneath the plains, deep as the strata may be. The inference
is deceptive, and the pendulum, under the study of the late Arch-
deacon Pratt, indicated that the attracting mass was more energetic
beneath the plain than beneath the Himalayas. The same admi-
rable observer® noticed that at seven coast stations out of thirteen,
six being in the Anglo-Gallic and one in the Russian aro, it was
found that a deflection of the plumb-line exists towards the sea.
The bed of the ocean covers denser matter than the strata of the
iand,

This sub-oceanic density and the comparative lightness of the
continental and mountain bases, should not be lost sight of in
reflecting on those vicissitudes of the outer parts of the globe which
have caused continents and deep oceanio floors to change plaoes,
and the last fo form the first. The result of the denser state of the
globe beneath the ocean beds is to retain the water of the ocean

* ¢ Figure of the Earth,’ 4th edit.
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within its limits. Were there no excess of solid matter or mo
inoreased density below the floor of the abyssal sea, and were the
deeply-seated ocondition of the whole' superficies of the globe the
same, tide, winds, and ocurrents would soon aid the movable fluid
to invade the land. Herschel considered that the prevalence of
land and water in two opposite hemispheres proves the force by
which the continents are sustained to be one of tumefaction, inas-
much as it indicates a situation of the centre of gravity of the total
mass of -the earth somewhat ecoentric, relatively to that of the
general figure of the external surface, the eocentricity lying in the
direction of our antipodes. It is therefore a proof of the compara-
tive lightness of the terrestrial hemisphere.*

Composition of Continents,.—The great land-masses are composed of
mineral substances, the origin, contents, position, age and changes
of which are the peculiar study of the geologist. These substances
are arranged, for the purposes of easy study, into sedimentary strata,
rocks of an eruptive origin, and those which apparently underlie all
others, the hypogene and eminently crystalline. The sedimentary
strata form layers, and are either the result of the wearing down of
previously existing strata or erruptive or hypogene rocks, or they
may consist of layers of the preservable and mineralised remains
of animals and plants. Some sedimentary strata are azoic, and
retain no traces of the living things of their time of collection, but
others may be regarded as the burial-grounds of their age of
aoccumulation, and consist of inorganic and organic matter. Most of
these strata collected in water as washdown of earth or as gradual
deposit of dead things, and a relatively small number acoumulated
on dry land, or in lakes, rivers, estuaries and swamps. Strata which
collected on the sea-floor at all depths are by far the most common ;
they are the thickest, and can be distinguished from those of more
limited area, and which accumulated in lakes, estuaries and rivers,
by the nature of the included fossils, and their greater or less
resemblance to recent marine forms.

There is a regular order in the succession from below npwa.rds
of the strata, the lowest being the oldest; and they are grouped in
great vertical series into so many forxnations. A stratum may be
considered as a leaf of the history of the world and the formation
as a chapter, and every chapter should contain :evidences of the
deposition of the different kinds of sedimentary rocks, and the in-
cluded fossils differ from those of other chapters in kind. Each
chapter is a physical geography per se, and illustrates a fresh land-

* Herschel, ¢ Physical Geography.’



LY

78 THE FORMATION OF THE MAIN LAND-MASSES.  [Dec. 10, 1877,

scape or sea view. The formations are numerous, and at the close
of each, some gradually increasing movement of the earth’s surface
culminated, so that the next strata collected on predecessors whose
original level had been altered. Between the collection of the top
of the lower formation and the deposition of the first grains of the
formation next in succession, a physical break occurred. This
occupied time, and during its lapse the lower strata were often worn
down from being exposed as dry land.

The occurrence of old land-surfaces can be traced, then, in the
successive series of deposits which form the continent, and on top
of them are often found sediments of vast thickness which collected
when that old land bad sunk down to form the bed of the ocean.
Late researches have proved that the deep sea collects deposits
upon and does not denude its floor, and that all thick sediments
must have accumulated as the surface on which they rested subsided.
On the other hand, strata or rocks on emerging from the sea by
upheaval, or whilst stationary as land, suffer denudation, and are
carried grain by grain on to the ocean-floor.

Even the land sank here and there, whilst the coast lines re-
mained stationary in the former histories, and layer after layer of
land-surface accumulations may be observed for thousands of feet
in thickness. As in the coal measures, for instance.

"The eruptive rocks penetrated the sedlmentary strata, and
collected over them in layers, or amongst them in branches and
layers. Their accumulation was vast in some chapters of the
world’s history, and their substances came probably from the
underlying hypogene rocks. Accumaulating on rising ground, the
old volcanoes and the substances which they injected amongst
the strata, or cast forth over them, repeatedly fell through the
underlying strata by their weight.

Amongst the strata are the relics of the work of minute organisms,
and the remains of huge coral-reefs testify to the instability of the
surface to which they were attached.

The lowest and oldest sedimentary strata have not yet come to
light, for the lowest known contain pebbles of rock which once
belonged to an older sediment. Situated probably 20 or more miles
beneath the modern deposits, the lower as well as the interme-
diate strata have been so often upheaved, depressed, folded and bent
and worn at the uptilted edges, that they come into view here and
there, and particularise the geography of districts.

It was supposed in theearly days of geology that the strata of
the same formation would be found world-wide, and that North-
Western Europe would be the type of the rest of the world: or,
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in other words, that all the strata of the formations of Great
Britain would be present in the distant land-masses. Geological
surveying soon disproved this supposition; and it was shown,
moreover, that some strata which form considerable thicknesses
and produce remarkable geographical features on the surface,
were found in distant countries, but they are absent in the United
Kingdom. Thus, some strata common in North-Western Europe
are not recognised elsewhere. On the other hand, whilst there
was a land-surface interspersed with lakes in England in the
time of the Trias, a marine deposit was accumulating in Austria
and Northern Italy, not a trace of it being found in the United
Kingdom. Whilst the strata of the Carboniferous period were
collecting in Europe, and during their subsequent alterations in
level and the accumulation of two or three great masses of strata
on them—a series of consecutive crust movements on the grandest
scale—comparative quietude characterised the regions of Australia
and Hindostan. Whilst the area of Hindostan was land, that of the
Himalayas appears to have been sea and land repeatedly; and
during some of the comparatively stationary ages of the Australian
continent, New Zealand suffered several mutations. In fact,
wherever great thick masses of strata, forming some land-masses, '
can be examined and compared with those of other parts of the
globe, the truth of the story of a succession of former geographies
on the same area becomes evident, and also that the aspeots of
nature were dissimilar synchronously in remote quarters of the
globe. When a considerable horizontal extent of very thick strata
characterises the geology of a particular age in one land-mass, and it
is totally absent in another, one of two things must have occurred ;
either the strata must have been denuded from the surface where
they are wanting, or they mnever collected there at all. Careful
surveying usually settles which occurrence happened. The ex-
istence of dry land on which strata did not collect is proved to
have lasted whilst a great depth of ocean was filling up with
gediment. On the other hand, denudation and washdown can be
shown to have cleared thousands of feet of strata from off the old
land-surface, on which they collected ages before. In the last
instance, & former geography, without its living charms, is again
exposed to view.

In some well-known countries, the geology of which has been
carefully studied, very great thicknesses and lateral extensions of
strata are found, which were evidently the result of the denudation
of some other land and of the removal of the sediment from some
distance by marine currents. But this old land cannot be mapped.
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Its former position can be determined, however, by attention to the
common phenomena of sedimentary depositions. It can often be
proved to have sunk subsequently to its denudation, and to have
formed the neighbouring sea-floor.

On the other hand, strata of marine origin may be traced over
two or more of the great land-masses, and in a general sense they
may be said to have accumulated about the same time. Then, the
sea covered much of the surface of the earth where there had been
previously land-surfaces, and its deposits overlapped them.

‘Where was the land? Probably the same relative distribution
of land and sea has always prevailed, and the land-masses, as a
whole, have occupied about a-quarter of the surface of the globe.
Consequently there must have been land forming up somewhere, as
the vast old land-surfaces subsided and became covered up with
marine sediment. During the formation of a continent, an ocean-
floor, with its thousands of feet of sediment resting on dense, deeply-
seated earth-structures, was upheaved to contribute to a portion or
the whole of the land-mass, and it then received a less dense sub-base.

Thousands of square feet of marine strata enter into the com-
position of every consecutive formation of which a continent may
be built up, and collecting during the slow subsidence of the area,
they relate tolapse of time.* They seem to have oocupied eternities
in their accumulation. And as the lower formations were subjected
to forces, which caused their subsidence.or their upheaval and total
change of level, the flat becoming often vertical, other lapses of
time must be inferred, and they may have been equal to or greater
than that just mentioned.

The history of the development of a continent must be considered
together with that of the neighbouring ocean-floor, and the growth
of all the land-masses with the former condition of the vast depths
below the sea-bottoms. The deep sea-floor covers the sunken
continent, to which the wear and tear of the land is adding, grain
by grein, until the energies within the globe, ever in diminishing
operation, cause the uprise of the one and the subeidence of the
other.

From the days when the first sediments oollected in the earliest
waters, to the present time, the mutations of the surface-level of
the globe may be compared to a series of wide undulations, slowly
progresaing and returning, and being more frequent in some regions
than in others. Two sets of factors were implicated in the changes :

* There were deep-sea deposits accumulating during every geological age.
An assertion to the contrary by 8ir Wyville Thomson, is &e product of misappre-
hension of well-observed geological data,
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the wear and denudation of the land and the accummulation of _
sediment and of organisms, and the action of subterranean energies.
Climate, changing so often over the same area in the course of the
world’s history, influenced the first series, and the second relate to
the diminishitig physical powers within the globe, the outcome of -
its ptimitive condition.

Tt danytot ‘then be a matter for wonder, that whilst there is an
endless diversity of detail in the construction of the great land-
massbs, there has been a steady progression from the simplicity of
the oldest to the complexity of the present aspect of their surfaces.

* The great land-masses may then be regarded as a volume in the
history of the changes of the earth, whose early chapters, although
they Telate a simpler story, are not so comprehensible as the last,
which, nevertheless, refer to complicated events. They require a
key or supplement, or a second volume which deals with the
inferential history of the neighbouring and distant sea-floors.

Foundations of the Land.—On what are the great land-masses
founded? If the oldest consists of sediments, whence were they
derived and on what subsiding area did they collect? The answers
to these questions are not very satisfactory. Formerly the basis
of all sediments was said to be granite or some crystalline rock, -
and: the reason was, not because the oldest stratum had been found
resting on granite, but because some very old strata had been found
thus placed, and because, when there were no other substances to
be seen, granite occupied the surface of the country. But research
has proved that granite has often been an eruptive rock, and that
it has covered up and got in between strata, and need not have
come from a mineral like unto it. Inferentially, a crystalline mass
eomposed of minerals out of which the sedimentary rocks could be
wotn, the volcanio eruptive substances formed, and granite and such
minerals developed, underlies all the sedimentary strata. It may
be of granite or syenite, or of acidic and basic rocks containing
silica and earthy bases with some metals, or it may consist of a
mineral out of which all these can be derived by hydrothermal
action.

The position of former Land-Masses.—The oldest formation, as has
already been moticed, has mot had its base reached. The Lower
Laurentian of Western Canada has pebbles of a former land
enclosed in it.* The next formation in succession, the Upper
Laurentian, overlies the older, which had been worn down and
formed into land before its landscape was invaded by the sea

* Logan, ¢ Geological Survey of Canada.’
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during the slow subsidenoce of the later period. The North American
continent was therefore a great land-mass in the earliest days of
the sufficiently cooled globe.

The origin of the European continent may have been as early,
but it assuredly was in existence at the close of the Upper Lau-
rentian period. The Upper Laurentian sedimentary rocks of
Europe collected on a sea-floor, which was probably made up of
depths of older Laurentian, and a movement of upheaval brought the
mass to the surface in the European area. The first Europe may be
traced by the relation which the surface of the upper Laurentian
strata bear to the marine and volcanic Cambro-Silurian deposits
covering them. It appears from the researches of Mr. Hicks * that
large continental areas existed before the Cambro-Silurian rocks
were formed. That of Europe seems to have occupied a larger area
than at present, and to have extended in a continuous line from
north of Norway and Lapland to the Algerian coast and far away
to the east. In an east and west direction it appears to have ex-
tended from the 100-fathom line beyond the British Isles to Asia.
The higher land was in the north-east, and the slope of the area
was towards the sonth and south-west, a difference of level of
15,000 feet occurring between the higher lands to the east and the
low lands on the west. The surface of this continent seems to
have had more or less of an undulating character, with the higher
ranges running in the direction of east-south-east and west-south-
west, and the now exposed portions of this old land being part of
those hills has the same line of strike. An Atlantic ocean existed
even then, and its waves beat upon the south-west coasts of the
land. :

The next chapter in the history tells of a very slow subsidence
of the whole of this land. Being lowest by the sea, the wreckage
of the coast accumulated and overlapped the land as it sank below
tide-level. So that in the south-west the new sediments aggregated
to a depth of from 25,000 to 30,000 feet, but only 1000 feet of
strata covered the last relic of the sunken land in the north and
where Sweden now is. To the north-east or Russia the depth of
sediments is less than in Sweden, and here and there they are
absent, their slight coating having been worn off during time, In
Bohemia the thickness of these deposits is about one-half of that to
the south and west. The accumulation was of great water-worn
stones or conglomerates in the first instance, and the evidence of
beach condition is perfect. Then rippled sandstones occurred,

* H. Hicks, F.a.8., * Quart. Journ. Geol. Soc.”, vol. xxxi., 1873, p. 532.
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indicating tidal flats, and on them collected a fine sediment denoting
increased sinking, and that Europe of old was becoming an ocean-
floor. In these fine deposits are the first traces of life in the European
area. In the extreme north-east only relics of beach or wave action
remain.

The sea breached in from the south-west, and the marine fauna
was of course best preserved where the sediments which were
deposited with its members were the thickest, and it appears that
a8 the land became a sea-floor, migration of forms took place from
south-west where the deep Atlantic was.

Much voleanic action took place on some parts of the country as its
covering waters silted up and received partial amounts of upheaval,
s0 that ancient volcanoes, lava, and ashes formed some of the details
of the landscape and sea-view.,

It appears then to be clear that as the sediments on the sinking
continent, came from its own high grounds or were the results of
the collection of marine organisms and their fossilisation, and as
the fauna extended from south-west to north-east, an open Atlantio,
without land in the midst, must be admitted.

The examination of the North American continent tells a similar
story, and its geology affords good evidence that there was a mass
of land there contemporaneously with that.of early Europe, the
Atlantic being between.

Probably the so-called granitoid gneiss of the Himalayas and the
crystalline series of Hindostan which -underlie all the sedimentary
rocks of that part of Asia, are relics of the Laurentian land.

A second land-mass existed, both where North America and
Europe now are, during the Devonian ages. The area was not all
land at once, for the remains of coral-reefs testify to its insta-
bility. Large bodies of brackish and fresh water existed, the lakes
being gradually filled by sediment from the wear of the volcanic
rocks noticed before, and which in the lapse of time had become lake
boundaries.

In North America, at the close of the Devonian age, a crush took
place from east to west, and the prodigious depth of Devonian,
Silurian and Laurentian strata was forced into wide curves,

In Europe simple subsidence was the rule.

The next chapter of the history introduces proofs of a vast altera-
tion in the relative distribution of land and sea in both hemi-
spheres. In North America and on the western European areas,
the Devonian land was subsiding, and it gradually formed the
ocean-floor on which the mountain limestone collected. The main
land-masses were probably then in the southern hemisphere. But

VOL. XXII. H
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as paleeontological research has shown that the Australian carbo-
niferous marine fauna is of later date than the European, it must
be admitted that the upheaval of the European sea-floor subse-
quently took place, and whilst the Antipodes were oceanio areas.
This upheaval occurred at the close of the Carboniferous Limestone
age, and it seems to have produced high land in mid-Atlantic.
'The next mutation was evidently one of sabsidence of the localities
whose sub-rock was carboniferous limestone ; that is to say, large
‘portions of North America and Europe and the mid-Atlantic
continent began to wear down. The former land to the east and
west sank, and was overwhelmed with sediment, the result of the
wear and tear of an Atlantis. The subsidence was great on both
sides of the North Atlantic, and thousands of feet in depth of sand
and grits, the result of the denudation of the granitic and crystal-
line rocks of the coast of the continent of Atlantis, accumulated far
away both to the east and west. The greatest thickness of our
Yoredale rocks and mill-stone grits of the Carboniferous age, is
towards their source of origin, namely, to the mnorth-west; and
the corresponding strata in the United States are thickest in the
north-east. These sediments were brought by currents ahd tides
from the coast-line in the midst of the former Atlantic. Probably
this Atlantis lasted long enough to participate in the formation of
the great northern land-mass which stretched from the west
of North America far round the globe, and had a connection with
a southern continent through Hindostan to Australia, where, later
on, these marine tracts were upheaved. This was the age of coal-
growing, and the land-surfaces were vast but not always oonti-
nuous, for very considerable local alterations of level separated or
reunited portions of the whole.

At the close of the Carboniferous age there were crust move-
ments'on the grandest scale; for the strata which had accumulated
were curved along definite lines, and then worn down considerably.
In some parts of the great land-mass, subsidence occurred, and in
others upheaval, and there is no evidence then of the existence of the
Atlantis, which had disappeared. The changes were of the grandest
description, were progressive, and not universally synchronous,
and they can only be paralleled by those which took place later
and after the deposition of the chalk.

Subsequently to this great physical break which terminated
the Paleozoic period, there was land on the American, European,
Asiatio, Australian, and African areas, and these great surfaces
were irregularly united, there being then some land where there was
previously sea. In this age of the Trias, the development of the
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continental system somewhat resembled that of the present day, if
the minor features of the land-masses be excluded. But in course
of time during this vast age Europe, Asia and Africa were in union,
and probably, for some time, Europe and North America. Australia
was linked on to Asia, and later on to South Africa, and probably
by insular traots.

After the establishment of this system, local alterations of land
prevailed as they did during the Carboniferous, and considerable
seas and coral tracts were formed in and about the vast area. The
Jurassic age thus characterised, ended in a grand subsidence, and
the sediments of the cretaceous sea covered up the sinking area
and the cretaceous continental system began. Where was it?
Evidently the greater part of Europe, North Africa, Arabia,
Hindostan, and much of Northern and Eastern Asia, Australia,
South America, and large tracts of North America were under
water. But cretaceous land-surfaces and the edges of the deep sea
may be traced in Queensland, the Eastern Himalayas, Central
Europe and in the North-Western States of America. It was a
land of huge reptilian life and dicotyledonous trees, and somewhere
on s surface were reared the placental mammalia. The great
land-masses were in the far north and in the equatorial reglons,
stretching across the world.

"The upheaval of the floors of the cretaceous oceans and seas and
4 corresponding subsidence of the land initiated the distribution of
the Tertiary continents of which the present land-masses are the
direct successors. The geological record tells of some great local

" alterations of level which have occurred during and since the

tertiary age, and which have produced the infinite variety of the
local faunas and floras. Amongst them may be mentioned the sub-
sidence of the coral-island tract which stretched right across the
Atlimtic, and whose relice may be traced in the Caribbean Islands;

the upheaval of the inter-American isthmus, and the permanent °

union of the North and South of that vast continent; the subsidence
of Lemuria ; the oscillations of the northern area during the Glacial
epoch ; and the subsidence of land, probably insular in its mature,
to the east of Australia and to the west of the Americas, of which
the atolls of the Pacific are the relics.

This rough sketch of the broad history of the great land-masses
indicates constant movement of the crust, culminating at intervals,
and producing compensatory upheaval and subsidence. It suggests
repeated change of level of certain areas apparently, but erraneously,

" in more or less a radial direction, and it téaches that smaller move-

ments ‘occurred within the results of the greater. The continent
i B2
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emerged, and simultaneously or subsequently its mountain systems
were formed. During its submergence they were covered with
deposits, which in their turn, during subsequent upheavals, formed
‘part of mountain systems more or less along the same lines. More-
over, other ranges were produced in serial order, and usually with
different orientations.

Considering how the sea-floor has participated in the land-mass
formation of old, it must be admitted that far below, where a spare
sediment now collects in the abyss, there are stratified rocks,
volcanic matters, and the relics of old land-surfaces. The oceanic
islands are the monuments of the continent below.

Superinduced phenomena.—Three important series of phenomena
have been superadded to the primary formation of great land-masses..
One refers to the physico-chemical changes that progress in strata
after they have consolidated, and a second to mountain development.
Both happen together, and they relate to a certain extent to similar
causes; but the first, or the metamorphosis of strata, has always
been going on, whilst mountains have been formed at intervals.
The consolidation of the substances of continents, and their ability
to resist the wear and tear of climate, weather, and water in move-
ment, depend mainly on the mineralogical and mechanical altera-
tions which ocour in them. Original substances are replaced by
others more enduring, and the minerals re-arrange themselves ; soft
strata become amongst the hardest, and the preservable parts of
organisms have their chemical and mineralogical condition altered
durably. A chalk may become a hard durable limestone ; a sandy
stratum a dense sandstone; a clay a hard slate, and the soft car-
bonate of lime of the shell may be turned into enduring flint. Even
a cycle of events has nearly occurred over and over again. The
crystalline rock-granite has been worn down by the elements,
and sand and olay have resulted on simple attrition and slight
chemical action. During progressive metamorphism they have
become hard, and more and more crystalline, until, after a re-
arrangement of their minerals, the rock called gneiss has been
produced, and gneiss is not very remote, lithologically, from the
original grapite. -

As subsidence and upheaval, or the sinking and appearance of
land are compensatory, so is the motion going on in the strata and
rocks during these grandest phenomena of nature, for it increases
the intensity of metamorphism and thus aids the land in its struggles
against the sea. Finally, on the principle that nothing of energy
is lost, the chemical and mechanical operations which produce
these important alterations in the endurance of the strata, develop
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motion to a certain extent, for the substances altered often receive
an increase of bulk, or the reverse. The metamorphism of strata
and rocks has progressed on every ancient land-surface as well
as deeply down: it has produced the endless varieties of soils
during the past, and they determine the plant, and on the plant
depends the animal.

The grandest features of any great mass of land are its mountains.
Worn into all the beauty of peak, pass, valley, glen, precipice, and
gentle slope by denuding agencies, the great mountain chains owe
their special and characteristic outlines to the durability and posi-
tion of their component strata. The relative hardness of different
strata, due to the nature of their sediment and to greater or less
metamorphic action in them, interferes with the equality of the
process of external wear and tear. The softer strata are often
protected by the harder, and whilst some of their surfaces and
edges are friable in the extreme, those of others are so dense and
hard that they resist, for a long time, the slow yet sure influence of
the atmosphere, the sun, frost, and water and ice in movement.
The position of the strata comprising the mountains is invariably
in curves. The few or many stratified deposits of which the height
may be made up, together with the often included volcanic matters,
are seen to be bent, curved sharply, folded, reversed, and broken.

SecTION ACROSS THE CHITA RANGE AT LUMBIDUND, NEAR THE INDUS, SHOWING
MoOUNTAIX STRUCTURE.

(From Mr. Wynne, “ On the Punjab,” ¢ Quart. Journ. Geol. 8oc.,’ vol. xxx.)
[ Length about 8 miles; hills 16¢0-2000 feet.]

Lumbidund. Line of discordant junction. Chot.

. Murree beds, b. Limestone bands, with Nummulites, &c. c¢. Hill-nummaulitic Limestone.
d. Jurassic. dt, Jurassic, Cretaceous, or Triassic unfossiliferous Limestone,

The direction of the curvings is invariably across the geological
axis, but a second series may occupy parts along the length. The
curves or bends of the strata are in succession, with the convexity
downwards and then upwards; and the shorter the chord of the
arcs the sharper will be the folding. On the whole the down-
ward curvature predominates, partly because the opposite or anti-
clinal position favours denudation, and the strata are quickly
worn away, and partly from the influence of the energies which
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altered the originally flat position of the strata and developed the
mountain.

SEOTION AOROSS DILJUBBA MOUNTAIN, A SMALL ANTICLINORITM.
(From the same Author.)

S.E. Naw.

\\\\i\\

1. Balt-range serles, including Cretaceous (2), Triassic, Silurian, and Salt Marl, &c. 2, Nummu-
litio Limestoue. - 3. Grey Bandstones, Red Clays, &c. 4. Red sone, 5. Fault.

Moreover, in the great majority of mountain chains, the general
direction of the mass, which of course includes strata in minor
anticlinal and synclinal curves, is in a vast downward bend. The
dome-shaped arrangement of a chain, in which strata in the main
are in upward or anticlinal curves, is excessively rare, and is only
found on the flanks of some of the greatest chains. The commonest
examples of mountain chains are those in synclinoria, and the
rarer in anticlinoria.*

SyxoLINORIUM BELOW THE THREE FoREKs ACROss THE Missourt RIVER.
(Hayden, ¢ Geological Survey of Montans, U.S.)

A very superficial view of the construction of any mountainous
district will indicate to the most unscientific observer, that were
the strata in it pressed flat they would occupy a much greater
breadth and some greater length. The unbending them and
pressing them down to their original thickness, would restore so

* In geological language, strata which are bent in a curve whose convexity is
upwards dip from an imaginary point in opposite directions and are auticlinal.
Btrata with the concavity of the bend upwards dip towards an imaginary and
lowest point, and are synclinal. When the general bending of a range is with
the curvature downwards the term synclinorium is used. Anticlinorium refers to
the opposite condition. 'We owe the last terms to Dana.
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much more of area to the great land-mass, with whose oconstituent
strata those of the mountain ranges are continuous.
The geological surveyor in this country, but more especially

when mapping out very extensive lands as in India, has shown,.
that whilst most mountain ranges oonsist of the crumpled-up -

strata that are found to be more or less horizontal, or in easy
curves within the continental mass, some include other strata
which are not found there.

This fact proves, that although the mountain range is a structure -

superinduced on its continent, some chains have had a certain
amount of independent formation by having been the area of up-

heaval and subsidence, whilst the main land-mass has been com- -

paratively stationary. They have obtained additional sediments.
The Himalayas are a striking example of this, and they were in &
state of repeated uprise and subsidence during the comparatively
fow alterations of the level of the peninsula to the south. Whilst
Hindostan was land the Himalayas were often, under water, and

collecting sediments, and this was especially the case in the Car- -

boniferous and Jurassio periods. During the Cretaceous age the

greater part of both areas was sanken down, and there was a general -

uprise at the close of the period. Since then the mountain area
has subsided, and been re-elevated during the comparative stability

of the continent to the south. This remarkable peculiarity of some-

great ranges opens up the question of the direction of the genesis-
of mountains; just as the statement that mountain chains ave
structures supermdnoed on the continental systems suggests the
enquiry whether the hills are all of the same age. .

The results of orographical study prove that some mountam
chains, although they may have suffered the same viciesitudes of
level as. their ‘supporting continent, were formed during one

process ; the curvature of their strata having begun and ended.

without intermission, and during a definite time. Sueh are termed
Monogenetic. On the other hand, the study of the Himalayas, for
instance, indicates that at least five phases of sediment-eollecting:
and strata-curving, upheaving -and wearing, succeeded .on the
original condition. Mountains of this class are termed Polygenetia,
Their formation has progressed during many geological ages, bnt
those of the monogenetic type were formed during and at the close
of one particular period.

The age of a monogenetm chain, and that of the last effort of
curving and upheaving the polygenetic kind, can be decided
approximately by the fossils in the last strata which are on the
flanks of the ranges, and conform to their slope. It must be younger
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than they are. The direction of the chain with regard to the
points of the compass may often be a guide to its relative age,
consecutively formed mountains usually having a different axial
direction or strike,

From mere theoretical considerations, most mountain chains
should be formed during continental subsidence; and, doubtless,
great ourving of the strata and narrowing of the disturbed area
has then taken place; but it has not been invariable, and, as
an instanoe, there is proof that the last great uprise and tremendous
lateral incrush of the Himalayas took place whilst the whole
country was above water.

Being of every geological age, and having been formed on the
flanks of continents as they bave shifted, some mountain chains have
been worn down more or less entirely under the influence of per-
sistent and changeable climate. Heunce it is that the great land-
masses rarely present great thicknesses and wide extents of nearly
or quite horizontal strata. Much of a continent, at the present
time, consists of the bases of the old mountains: for the results of
denudation have been the wearing of their anticlinals and synclinals
down to the level of the plains. This was the case, more or less,
in the former continents, and therefore it happened that the broken
and curved land was forced into a smaller breadth, and recurved,
the original sediments being associated with others, in apparently
dire oconfusion, and one mountain base was formed into that of
another.

In concluding this part of the subject, and before passing on to
that which will refor to causation, it is necessary to notioe the third
series of phenomena alluded to, namely, that of volcanic phenomena,
in relation to the development of continental masses.

Volocanic substances, which were and are cast forth from voloanos,
or which well forth from deeply seated fissures in communication
with molten rock, form no inconsiderable part of the land. The old
lavas were foroed in and over the earliest known sediments; and
those of the Silurian, Carboniferous, Cretaceous, aud Mid-tertiary
ages not only still form prominent parts of the landscape in some
of the great land-masses, but are traceable at great depths.

In fact, the gjection from below the sedimentary strata, of hot
rook-stuff and mineralised waters, into their midst and over their
tops, has proceeded from the beginning. The volcano, to use
Mallet’s expression, is a cinder-tip over a fissure leading down to
molten rock and high pressure steam; and such cracks in the
sedimentary and possibly original rocks indicate vertical planes of
least resistance. The volcanos could only form along such lines,
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and they were, and are, in relation to rising land in proximity to
the subsiding ocean-floor. Moreover the lines would necessarily
bound the area where the sharp curving of strata in their upheaval
become separable from the less disturbed land-area around. The
flanks and summits of anticlinoria were particularly the seat of
lava-outpour.® '

Just where the density of the layers below the ocean-floor
diminishes, that is to say, under the neighbouring upheaved land,
and where that of the deep rocks of the plain becomes lees, far
down below the mountain flank, there are, and were in all time, the
energies of vulcanicity pent up. Along these areas run the lines
of weakest resistance in the superficies of the globe.

It is comprehensible, therefore, that volcanic products should be
found nearly everywhere in the oconstruction of the land-masees,
and that some which welled forth in each of the ages of the globe
should still form important portions of the surface. Such huge
surfaces and thicknesses of ancient lavas as the Deccan and Malwa
trap, the volcanic districts of Central and Southern America, and
the great lava area of the Western territories of the United States
all well known and surveyed, are relics of the stages of develop-
ment of their respective continents.

The great land-masses, thus composed, have not had their prin-
cipal features completed, geologically, at the same time, and some,
or parts of them, were in their present geographical oondition long
before the others. Africa as a whole, Western Australia, Hindostan,
and the Western States of North America have been longer in their
present state, or in conditions approaching to it, than the greater
part of Europe.

Causation.—Geologists, mathematicians and 'physicists, whilst
considering the causation of the grand phenomens of the great
land-masses which have formed the subject of this lecture, are
aware that theories have arisen, lasted for & while, and then have
suffered negleot from their intrinsic worthlessness. A. theory re-
lating to the causes of the phenomena must be explanatory of all of
them, must coincide with the past and present physical conditions
of the globe, and should stand the test of the comparison between
the surfaoe of the earth as it was in consecutive geological ages, and
as it is now. It should agree with the deductions of the astro-
nomer, and it should refer to energies which were pristine, and
whose results are comparable to work done.

There can be no doubt that heat is and has been the principal

* Bee the ‘Bcig:m of the Geological Survey of the U 8. Territories,’ under
the direction of Dr. Hayden,
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energy in all the long series of terrestrial changes, and that, being
internal, it is & relic of the earliest state of the globe, and long
before its sphereidal or ellipsoidal shape was determined by the
cooling of its viscid, hot and rotating mass.

The principal manner in which the energy of the internal heat
can act, is by its passing through substances of many kinds of
densities and conduotivities, and being radiated into space on
coming to the surface. The heat appears to be simply dissipated,
but it is so reversibly; for as crystalline and other rocks. and
strata become cooler, their particles approach each other and con-
traction occurs, the ratio of cubic contraction being from 19 to
6 per oent. in passing from the molten to the solid condition.
Motion results, and the heat is tranformed into work.

Again, muoh of the heat has acted, and is still domg so;
producing metamorphism: and volcanic phenomena are closely ip
relation to this energy. It has produced and is still produocing
mechanical and chemical changes within the globe, and each one of
these represents so much of the energy, there being less to act for
the future. This diminution of available energy, in time, is quite
congistent with the prevailing philosophy, that the extent and
rapidity of the successive changes in the so-called crust, were
greater in the earlier geological ages than in those which followed.
It moreover explains the comparative quiescence of some of the
grandest phenomena at the present day.

The proofs of a considerable heat existing within the globe, are
derived from the phenomena of hot springs, voleanos, the minute
ooustruction of certain crystalline rocks, and from the results of the
measurements of the increasing temperature of the strata and rocks
towards the bottom of deep wells and mine-shafts. .

Volcanio action and metamorphic phenomena, accompanied by
great heat, are traceable in all the past ages of the globe since
sediments collected. These facts, and the existence of the eque-
torial bulge, confirm the opinion that the internal heat was from the
beginning ; and as the globe is still radiating heat into cold space,
or is in other words a cooling body, it must have been hotter
formerly. Having thus an agent, it is neceesary to consider the
relation between the amount of work done by it on the surface,
and the internal physical condition of the globe.

The spheroid measures 20,853,429 feet in polar diameter, or
nearly 7899 miles; and there are two equatorial diameters, for
the equatorial belt is an ellipsoid. One of these diameters is
20,926,350 feet, and the other amounts to 20,919,972 feet; the one
being 7925 miles and a few yards, and the other 7923 miles.
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Hence the equatorial diameters are 26 and 24 miles in excess of the
length of the polar axis. The relation of the extra bulk to the
radius of the globe is 1 to 300. A mass of land and sea 12: or
. 13 miles wide enlarges the;globe equatorially on all sides, and.
slopes down infinitesimally towards the poles. Again, the highest
mountain is about 29,000 feet, and the deepest sea is over
4000 fathoms, and strata have been worn off the highest hills, and
they exist beneath the deepest sea-floor; so that, even admitting
that there is a vertical length -of 40 miles between the highest
upward curve and the lowest downward bend of the stratified
rocks, its relation to the radius of the globe is only 1 to 99.

The equatorial bulge was perfected by the consolidation of the
deeply-seated structures implicated in it, and it follows that a great
amount of the original heat of the globe had previously passed off
into space. And the very small depth of the outer parts of the
globe which have been the seat of .curvilinear movement, during
the secular cooling long subsequent to the formation of the -bulge,
indicates that much more of the supply.of heat had passed away
before the first sediments collected on & cooled orust, and that

some general rigidity within was even then antagonising the.

peculiar effects of diminishing temperature on rock-masses.*

At the present time the globe behaves, astronomically, as a
body on the whole nearly as rigid as steel. It is as a whole 56
times heavier than a corresponding body of water, but all the rocks
stratified or presumedly hypogene, or underlying or voloanic, have

an average specific gravity of less than 3. Hence the deeper parts..

of the globe are denser than the outer. . .

As a matter of calculation, the present dense and consolidated
condition of the globe, solid in the main as it must be for three-
fourths of its radius, and possibly, with local exoeptions, to the
very oentre, is incompatible with the former amouats of curving
subsidence and upheaval which produced the great lind-messes.f
And as the present internal condition is the result of pressure.and
contraoction, it is exaotly commensurate with the existing amount of
internal heat. It is necessary, then, to admit that during the long
ages during which sediments have oollected and have been formed
into land-masses or ocean-floors, there have been increasing con-
solidation of the globe and diminishing amounts of original hest.

* The relation of the extent of the displacements of ocean-floors and of oon-
tinents, or of the curvatures of the surface of the earth, to the whole of the
globe is very small. 1t is therefore very doubtful if & vast amount of molten
rock existed during the formation of the land-masses.

1 Rev. O. Fisher, Cambridge Phil. Trans., vol. xii. pt. ii.
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In other words, the globe was somewhat hotter and less dense;
there was more energy and less mechanical resistance.

Biologists very properly insist that the early plants and animals
~ could not have lived on a surface which would derive much heat
from helow. In the early days of life the sun was hotter, and
possibly the atmosphere was denser, and thus solar heat would act
most efficiently ; but to add to this an earth warmed sensibly by
relics of the original heat would be to destroy life. A land-surface
with a temperature from below which would double the average of
existing land temperature from all sources would prove destruc-
tive. These considerations assist the comprehension of the com-
paratively small results of the former contraction of cooling globe
matter, especially when their measurements are contrasted with
the diameter of the earth; for although vast to us, the continent
and its mountains are but small things on the globe. They enable
us to assume that comparatively small amounts of internal heat
have existed since the formation of continents and deep-sea floors
commenced—small, but diminishing, yet sufficient to deform the
spheroidal contour whilst rigidity was increasing, and to produce
corrugation of a few miles in depth.

It must be understood that the rate of increase of temperature
with depth, as witnessed on examining mining-shafts and wells,
although it amounts either to 1° Fahr. in every 50 feet, or to 1° Fahr.
in 65 feet of descent, is not in that geometrical proportion which indi-
cates a vast internal temperature of the earth. It is certain that at
a depth of some miles the temperature suffices for the liquefaction
of lava, with the assistance of water and pressure : and the former
and present existence of a plastic condition of substance, under-
lying the sedimentary strata at great depth is almost a certainty.
But below the widely-spread spaces which contain this matter there
are mnot necessarily rocks or substances with greatly increasing
heat. Sir William Thomson properly objects to simple rule-of-three
being applied to the estimation of the central heat from surface
data. The globe appears to have cooled centrally as well as super-
ficially, and its great internal density was probably produced by
the contraction during the process. Moreover, it must be remem-
bered that pressure raises the fusing-point of most substances. -

- The globe has got cooler irregularly. Its surface has had, thanks
to the sun, zones of different superficial temperature, and the con-
duction and radiation of the internal heat would progress faster
where the surface was coldest then elsewhere.® It is made up

* Seo Dana, ¢ Geology.’
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of matters of different demsities and having different powers of
contraction during loss of heat. The globe could not, therefore,
contract like & homogeneous sphere losing heat equally from all
parts. Under this theory, unequal and irregular contraction of the
central parts would occur in diminishing ratios with the dissipation
of heat.

The central parts contracting unequally, and not simultaneously,
but in some succession, dragged down the masses above them, and
the influence of gravitation came also largely into play. It might be
thought that simple subsidence in a radial direction would follow,
but that is impossible. The downward movement would be resolved

_into one which acted tangentially, or, in common language, from
side to side on the surface of the globe. The amount of horizontal
pressure at' the surface produced by this side to side thrust is not
less than or equal (theoretically) to the weight of a piece of rock
of the same section as the stratum, and one-half of the radius of the
globe in length.® A still greater side to side pressure than this,
would be produced at any moderate depth. This lateral pressure
is enough to crumple, curve, fold, and compress, into greater height
any rocks or strata; and acting more or less widely, and embracing
large surfaces of the globe, it would produce two series of events.

Firstly, it would determine vast curves of the surface down to a
certain depth and up to a less height in relation to a mean level.

D1AGRAM OF THE CURVES OF THE SUPERFIOIES.

-”
-

GEANTICLINAL

' Tha dotted line is a mean; the three larger arrows point in the direction of the downward
movement, which {s resolved into tangential thrust in the direction of the smaller arrows.

The chords of the arcs of these curves were so great that the results
of the progressive movement, as the undulation crept over the

- _* Bev. O. Fisher, Geol. Mag., vol. x. P 248. Bee his papers in Cambri
Phn}. Trans., vol. xii. pt. i, on “Inequalities of the Surface,” &oc., and on the
“ Liquid Substratum.” )
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globe, appear to be radial or vertical. The upward curve pro-
duced the great land-mass, and the downward, greater in extent,
the Jcean-floor. Dana has called these bends of the sedimentary
strata and rocks beneath them, geanticlinals and geosynclinals
respectively. And the Rev. O. Fisher assumes that the different
density of the sub-sea floor, sub-plain, and sub-base of the moun-
tains, relate to the downward curve pressing well into the viscid
rock-regions, probably producing consolidation by its pressure, and *
forcing the liquid and less dense matter under the base of the
upward curve.

The history of the great continents proves, that although they
have subsided and returned over and over again, yet a neigh-
bouring or distant sea-floor has become ocontinental during the
land’s subsidence. The movement _appears to have been undu-
latory and progressive, and thus, in theory, have occurred the
mutations of the great land-masses

Secondly, mountains would be prodnced The mountain, super-
induced on the continent, and situated normally at its confinés
or where the mobility of the curving would be most effectual
on strata, partly has depended upon the grand, and partly’ upon
local and less universally deeply-seated contractions. The moun-
tain mass, although usually curving downwards, still forms part of
“the great anticlinorium of the continent. The lateral pressure
has also been and is in relation with vulcanicity. The volcano
situated on the limits of uprising land and subsiding sea-floor,
is on an area of unstable equilibrium, and where strata are subject
to vertical displacement. Near water and in relation to the deep
viscid substratum, the volcanic mountain may be in eruption,
and adding to the continental mass. Remote from these conditions,
owing to the secular undulatory movement, it has become passive,
and has often been bent up and included in the mountain-curves. It
may be developed in one place after another as the great land-creep
progresses, and its last phase is that of sinking in, by gravitation,
and this has taken place on the grandest scale.*

The surfaces of continents, thus marked with the bases of worn-
off mountains and volcanoes, are found to be broken down, here
and there: and the shores of great land-masses are often limited
by prodigious down-throws of strata. These faults, or more or
less vertical displacements often of 10,000 feet in downthrow,
occurred during or after the uprise of strata in the bending of their

* Probably much of the subsidence of the area now occupled by the Padific
Ocean equatorially, was due to this undermining,
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area: and the sinking mass fell into a space corresponding with
that which it ocoupied on or above the surface. This is only
explicable on the theory of the existence of deeply-seated viscid
layers.

As the mountain-mass was produced by and subjected to tan-
gential thrust, and as it was fashioned from out of a broader
expanse of more or less horizontal strata, enormous friction would

DraGRAM,

Showing that diminution of the breadth of a mass of strata is accompanied by curving, and that
the synclinal will intrude on the plastic zone, (See O. Fisher, op. cit.)

\_/ -
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result. Moving deeply over the viscid deeply-seated substratum,
this would be diminished, and the formation of the hills would
become possible. And yet some heat would be produced by the
shearing movement, and sufficient to assist in the metamorphosis
of the strata and in the production of the hot-spring and even of
wolcanic phenomena.*

Finally, partial upheavals and subsidences of land, probably in
a radial direction, have been produced formerly, and have also
oocurred during the historic period, as the results of the meta-
morphism of deeply-seated strata and of volcanic action.

Such a theory appears to be reasonable, and to account for the
varied history of the past surfaces of the earth, of which the
present state of the land is the ontcome.

Clearly, all the mutations of the great land-masses have been
uander law, and the vicissitudes of the surface have reeulted in the
present geographical distribution of land and sea. The great factors
of surface denudation belong to other energies than those which
upheaved and modelled the land, but the action of all has been
continuous and harmonious. The mysterious energy of life, in-
carnate on the ever-varying globe, has ever evolved new forms
partly under the influence of consecutive changes in its physical
conditions. Thus this old earth, so varied in its landscape, so
diversely ornamented with an abundant flora, so characterised
by its interdependency of animal life, owes all its beauties to
& process of development ruled by the mysterious environment of
the Creator. The geography of every great land-mass has been

* Mallet, Trans. Royal Soc. 1872, refers to the influence of gravitational energy.
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inherited. The older its ancestry, the greater is the beauty and
diversity of the surface; and the more frequent the geological
revolution, the more charming the valley, the upland pass, and
the distant hills shelving to the plain. On the other hand, the
greater the long periods of quiescence in the past, the more
monotonous is the present land-surface, and the more antiquated
are its flora and fauna in appearance. In the first instance, variety
in nature and its characteristic geography favour civilisation and
all that is eesthetical; and in the last, the image of the former
geography is impressed upon man, beast, and flower, and monotony
and barbarism reign supreme.

The PRESIDENT 8aid it would be unnecessary for him to point out the com-

rehensive character and scope of the instructive lecture to which they had
ﬁstened. Though the lecturer had said that he had onl{ included in the
span of his subject the space of 40 miles, from the top of the highest mountains
to the lowest downward curve of strata, that journey was almost exhaustive
of the knowledge that they could bring to bear upon it. Professor -Duncan
had maintained the scientific character of the courses of lectures instituted by
the Council, and had fully demonstrated the intimate connection between geo
logy and geography. Some of the very stariling things that they had been told
would give them food for reflection for a long time, When one heard that the
plains of Hindustan were solid land while the Himalayas were successively
submerged and brought up again, after forming ocean beds and collecting
detritus and deposits, one was struck with wonder at the manner in which
this earth had formed into its present condition. They were next told
that Australia was once linked on to Hindustan, and then to South Africa;
that where the Atlantic Ocean now rolled there was once the great continent,
Atlantis. Such a succession of changes might well employ all their thoughts
for many long years before they could entirely comprehend how, by such

rocesses, even the undulating lateral compression of the crust which Professor
Bunam described, such results could have been attained. The present aspect
of nature was the outcome of all the past geographies, and it was impossible
to feel interest in the surface of the earth as it now existed, without havi
also & very deep interest in knowing how it had been produced, and what h:
been in various ages the successive geographies of which there were palpable
traces in the geology of the earth. Among the many things in the lecture
which had surprised ,him was, that what was called the New World a
to be the oldest continent, and in all probability had existed before Europe
itself. In conclusion, he asked the Meeting to give a vote of thanks to Pro-
fessor Duncan for his very instructive lecture.

Professor DuNcaN having thanked the Meeting, and apologised for the too

great lel:ggh at which he was afraid he had addressed them, the proceedings
terminated.
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Fourth Meeting, 14th January, 1878.
Sre RUTHERFORD ALCOCK, k.c.B., PRESIDENT, in the Chair.
PrESENTATION.—Joseph King, Esq.

Errcrions.—Stephen Clark, FEsq. (Assistant-Master Grammar
School, Barnet); Lewis Vivian Loyd, FEsq. (Grenadier Guards);
Samuel Macdonnell, Esq., q.c., M.p.; Edward Elcock Nicholson, Esq.,
B.A.; Major-General James Puckle; Captain Savory; Rev. James
Frederick Schon ; Henry Seebohm, Esq. ; Hubert Foveaux Weiss, Esq.

DoxaTioNs To THE LiBRARY, 10TH DECEMBER, 1877 —14TH JANUARY,
1878.—Statistical aocount of Bengal, by W. W. Hunter, vols. vi.—xx.,
vols. i.—v. having been presented in 1876 ; and Reports on Tea and
Tobacco Industries in India, 1874 (H.M. Secretary of State for India).
The armed strength of France, by Major C. J. East, 1877 (H.M.
Secretary of State for War). Notes on the road through Western
Yunnan from Tali to T"éng-yueh, by E. Colborne Baber, 1877 ; and
Survey of the mouth of the Indus in March 1867, by Lieut. A. W.
Stiffe (H.M. Secretary of State for Foreign Affairs). The Persian
Gulf Pilot, No. 26,108, and Supplement, No. 34,794 ; The Red Sea
Pilot, No. 30,331 ; The Gulf of Aden Pilot, No. 30,472; The West
Coast of Hindostan Pilot, No. 4347; The African Pilot, part i.
(No. 29,644) ; The China Sea Directory, vol. iii. (No. 30,251), and
iv. (No. 30,495); and Sailing directions for the West Coast of Scot-
land, part i., 1874, and ii,, 1877 (The Lords Commissioners of the
Admiralty). Records of the Geological Survey of India, x., part 4
(The Survey, by direction of the Governor-General). Geological Survey
of New Zealand, Reports of Explorations for 1873-74, 1874-76, and
1876-77, with maps to illustrate Reports for 1874-77 (The Office of
the Survey, per Dr. J. Hector). Annual Report of the Department
of Mines, New South Wales, for 1876 (The Agent-General for the
Colony, and the Royal Society of N. S. W.). Preliminary Report of
the Field Work of the U. S. Geological and Geographical Survey
of the Territories for 1877 ; Report of the Survey, vol. xi., Mono
graphs of North American Rodentia, by Elliott Coues and J. A.
Allen, 1877, 4to.; and Lists of elevations, 4th edition (The Office of
the Survey, per Professor F. V. Hayden). Sailing directions for the
English Channel, part ii., No. 85 (U. 8. Hydrographic Office, per
Commodore Wyman). Revane Maritime et Coloniale, No. 195;
Annales Hydrographiques, Nos. 577 and 581; Phares de la Mer du
Nord, sér. A, No. 216, des cétes des fles Britanniques, sér. B, No.
217, des cotes nord et ouest de France, &c., sér. C, No. 218, des
cotes orientales de 1’Amérique, sér. E, No. 220, and des Mcrs des
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Indes, &c., sér. K, No. 224, par A. Le Gras (Le Dépst des Cartes et
plans de la Marine Frangaise). Annales de I'Observatoire Royal de
Bruxelles, xxiii.—xxv., Annuaire, 1877, Notices extraites, &c., pour
1875, and Essai sur la vie de L. A. J. Quetelet, par E. Mailly, 1875
(The Observatory). Dun Echt Observatory Publications, vol. ii.,
1877 (Lord Lindsay). Results of Meteorological Observations at
the private observatory of John Tebbutt; Sydney, 1877 (Author).
Repertorium fiir Meteorologie, V. Heft 2, and Supplement-band i.,
1877 (The Imperial Academy of Sciences, St. Petersburg). Yrecious
Stones and Gems, by E. W. Streeter, 1877 (Author). A treatise
on Diamonds and Pearls, by D. Jeffries, 1871 (Prof. Tennant). La
locomotion aérienne, par — Deydier; Oran, 1877 (Author). Report
of the Kew Committee for year ending October 31, 1877 (The Com-
mittee). *“ Az olos6 ebéd,” and other Hungarian translations, &c.,
by E. D. Butler (The Translator). The importance of a system of
telegraphs, &c., in maritime warfare, by D. Currie, 1877 (Author).
Zur Kartographie der Republik Costa-Rica, von L. Friederichsen ;
Hamburg, 1877 (Author). Statistisches Jahrbuch der Stadt Pest,
1878 ; Untersuchungen iiber die Einkommensteuer der Stadt Pest,
1870; and Die Bauthitigkeit Pest’s, 1870-71, and 1872, von J.
Korosi (Author). Victorian Year-book for 1876-77, by H. H.
Hayter ; Melbourne, 1877 (Author). Ueber die Anforderungen der
Geographie, &c., an die geognostische Kartographie, von A. Orth;
Berlin, 1877 (Author). Lisdoonvarna Spas, by E. D. Mapother,
1876 (8. M. Drach, Esq.). Transcaucasia, by G. R. Fitz-Roy Cole,
1877 (Author). Newspaper extracts on Capt. Wiggins’s voyages to
the “Obi” and “ Yennesei” (Capt. Wiggins). The progress and
resources of New South Wales, by C.. Robinson; Sydney, 1877
(Author). Essai d’Etude positiviste sur le Sud Algérien, par J.
Tellier; Bruxelles, 1878 (Author). Das Wasser des Baikal-Sees,
von C. Schmidt; St. Petersburg, 1877 (Author). On the Great
Hurricane in August 1873, by H. Toynbee, 1877 (Author). The
Encyoclopeedia Britannica, 9th ed. vol. vii. (Messrs. A. and O. Black).
Lehrbuch der Geographie fiir die K, K. Militir- Real- und Kadeten-
schulen, von C. von Sonklar; Wien, 1877 (Autkor, per J. Ball, Esq.).
And the current issue of publications of corresponding societies,
periodicals, &c.

DoNATIONS TO THE Mar-rooM, DECEMBER 10TH, 1877, T0O JANUARY
14tH, 1878.—Map of the Lighthouses on the German Coast (Dr.
Henry Lange). United States Charts, 4 sheets (Commodore Wyman).
Admiralty Charts, 13 sheets (The Hydrographer). Map of the Colony
of New Zealand, 4 sheets (Sir Julius Vogel). 2 Maps of the country
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round Widin and Sophia (Col. Home, c..). Map of the Umbara
country (Capt. Wharton, R.N.). - Map showing the primary triangu-
lation of the United States, Geological and Geographical survey of
the Territories, 1877 (Professor Hayden). Carte Générale du Darien
(4non.). Atlas containing a collection of Maps, dating from 1540
to 1590, with letterpress (these Maps are probably reproductions
published at Antwerp about 1600 (F. O. Karuth).

The PRESIDENT, in introducing Mr. Seebohm, the author of the first Paper
to be read, said that he was a gentleman who had undertaken a journey to
north-western Siberia, and down the great River Yenisei, chiefly with a view
to studying the ornithology of those regions; but he had availed himself
to good purpose of his opportunities of observing many of the physical features
of the country, concerning which our knowledge was still so imperfect, and
also the manners and customs of the aboriginal inhabitants. Amongst
other facts, he had. obtained evidence from an early date of a considerable
%Pglr)ee of civilisation, in regions which are generally considered as entirely

arbarous.

In the latter part of the evening a Paper would be read on the * Transvaal”
by Mr. Fynney, Secretary to Sir Theophilus Shepstone, who had lately come
to land, and was about to return to South Africa. As he would inform
the Meeting, the Transvaal, in addition to its mineral riches in gold and
diamonds, presented great attractions to colonists; seeing that farms of thou-
sands of acres may be obtained there in fee-simple for the same sum as would
be necessary in England to obtain an acre.

The folléwing were the subjects of the evening :—

1. On his Recent Journey to the Rivers Ob and Yenisei.
By Henry Seesony, Esq.

Mr. SEEBoHM spoke as follows :—

Three hundred years ago, when Ivan the Terrible reigned over
Russia, and when the Slav and the Tartar races were strmggling
in mortal combat, a peaceful expedition, commanded by Sir Hugh
Willoughby, left the shores of Britain, on a wild-goose chase after
the semi-fabulous land of Cathay. It ended disastrously. - Poor
Sir Hugh Willoughby discovered Nova Zembla, but was afraid to
winter there, and landed upon the Kola Peninsula, where he and
all his crew were starved to death, Another ship belonging to
the same expedition, commanded by Richard Chancellor, or Chal-
loner, as some call him, was more fortunate. He was driven by
contrary winds into the White Sea, and discovered Archangel,
where at that time the inhabitants were carrying on a trade with
this land of Cathay (China). They made themselves flat-bottomed
boats of wood, sewn together with willow-twigs, and in these frail
barks they coasted the eastern shores of the White Sea, dragged
their boats across the Kanin Peninsula, and sailed along the

1.2
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south shores of the Arctic Ocean through the Kara Gates into the
Kara Sea; thence, by following up a river and finding a place
where there was a narrow watershed into a second river, they
succeeded in crossing the Yalmal peninsnla into the Gulf of Ob,
and entering the Gulf of Taz, they proceeded to the town of
Mangasea. There they met merchants from China and Mongolia,
who brought their wares down the Ob and Yenisei, and bartered
or sold them to the Archangel sailors or merchants. In conse-
quence of the discovery of Archangel, and the opening up of the
port to British commerce, and as a result of the struggle for exist-
ence which then took place, according to the inevitable law of
the survival of the fittest, the Russian maritime enterprise came to
. grief, and was superseded by English commerce, and thenceforth the
inhabitants of Archangel received their tea and their silks vid the
Thames instead of vid the Ob and Yenesei; and for 250 years, we
may say, the commercial world has been of opinion that the Kara
-Sea is impassable, that the Kara Gates are closed by impenetrable
<ars of ice. But recently attempts have been made by Professor
Nordenskiéld of Stockholm, and Captain Wiggins of Sunderland, to
“reopen this ancient route,

In 1874 Captain Wiggins chartered the Diana, Arctic steam
yacht, sailed round the North Cape, crossed the Kara Seg, explored
the entrances of the Ob and Yenisei, and returned home in safety.
In 1875 Professor Nordenskitld made the same voyage in a walrus-
sloop, landed <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>