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DR. SYEY HEDIYS JOURSEY I S  CENTRAL ASIA, 1899-1901: 65 

am very proud, that now my name and thoce of my comrades may be included 
among thwe names, after halving dot e some work in Arctic exploration. I only 
want to expre<s my feelings of thankfulness and grat~tude. 

About the motor car. I do believe, mhen the surface is very hard, pay on the 
inland ice, and you have n stronger motor car than we had, then it may very 
well act. The roughness of the ice is nothing, but on thr suow the motor gene- 
rally will be too heavy, and go through ; on the inland ice where the surface is 
hard, I think a big motor car wouid be very useful. 

DR. SVEN HEDIN'S JOURNEY IN CENTRAL ASIA, 1899-1902: 
SCIENTIFIC RESULTS." 

By Major W. BROADFOOT. 

THE larger part of this work, on a great scale, was briefly examined in 
June, 1906 (Geographical Journal, vol. 27, pp. 606-613). It consisted 
mainly of descriptions of journeys about the Tabla Makan and of the 
country round Lob Nor, a shifting lake in which the drainage of a vast 
horseshoe of mountains is ultimately received and lost in the expanse of 
surrounding sand. There now remain for consideration vols. 3 and 4, in 
which the detail of journeys through Korth and East  Tibet and Central 
and West Tibet are recorded ; i t  is  not proposed to examine these very 
closely, for they have presumably received suficient attention in the 
reviews of the popular edition of 1905.7 Still, a few notes on these 
volumes may be of service to future students. 

A commencement is  made by describing in minute detail-as, indeed, 
all Hedin's descriptions in this book are-his first t r ip in  h'orth-Eastern 
Tibet. Startiug from IiBr& Koshan, which readers will remember is the 
present Lub Nor, he set fort11 to cross the Astin TBgh (the Altyn or 
Altin Trigh of our maps) and various other ranges, chief of which is 
the Arka Tagh, back by the west side of Kum Kul to Temerlik. The 
letterpress, practically a diary, can be followed on his route-maps, which 
are beautifully drawn and distinct. They begin for this part of the 
work a t  Plate 29, and the text is more or less a descriptive commentary 
on the map. Taken together and fitted into the R.G.S. map of Tibet, a 
student will acquire almost as much information about the country 
passed through and its surroundings as is possible without an  actual 
visit. All sorts of information concerning it may be gathered; its 
configuration, i ts  capal~ilities i n  the  way of supply of forage and water, 
and the presence or absence of wild animal lite are recorded. Thus in  
one place we find camels, yaks, antelopes, hares, and partridges; whilst 
i n  another, not necessarily very far distant, animal life down to insect 

* 'The Scientific Results of a Journey in Central Asia, 1899-1902.' By Dr. Sven 
Hedin. Btookholm: Lithographic Institute of tlie General Staff of the Smedisli Army; 
London: Dulau & Co. ; Leipzig : F. A. Brockhaus. 

f 'Central Asia and Tibet.' By Sven Hedin. Hurat & Blackett, 
No. I.-JANUARY, 1909.1 F 
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l~ests is absent, and there too, i t  seems, disintegration of rock is most 
rapid. This again leads to an abominable and treacherous surface soil, 
which was " as soft and spongy as a morass, and consisted of fine yellow 
plastic clay and mud. Owing to the dkb, is on the top, i t  wore a deceitful 
appearance of being able to bear, and yet the animals sank in a foot 
deep." 

Dr. Hedin rightly protests against the introduction of foreign names 
for the hills and localities in Tibet, and he seems specially to resent the 
use of the name Colornbus, which appears plentifully in America and 
need not be transplanted to the heart of Asia. TVe agree with the 
sentiment; but i t  must be recollected that the native names about that 
part of the world seem more than usually casual and transitory. Thus 
Astin Tagh means merely the lower range "; Kar-yakkak, " where the 
snow falls." And mahy others are scaroely distinctive in a country a 
network of hills where snow falls heavily over the greater part. 

A fact noticed by Dr. Hedin in this Tibetan lake-land was that of 
two lakes a t  no great distance apart and connected by a river, in one 
the water was fresh, the grazing round it good, and the game abundant, 
whilst in the other the water was salt and its surroundings were 
desolate. Resulting From this mixture of fresh and salt water are in 
places a series of ice-sheets amidst  tract^ which were free from ice. 
The former might or might not be strong enough to bear traffic; the 
latter was so soft that animals sank in i t  to their knees, Where fresh 
water prevailed the ice was thick, where salt water predominated there 
was slush or no ice, and intermediate proportions of the waters gave, as 
might Le expected, thicker or thinner ice. So when a stream of fresh 
water entered a salt lake, it is recorded that 6 L  The farther we advanced 
from the mouth of the stream the thinuer grew the ice; thus it was 
evident that it was only the fresh spring water that had frozen, forming, 
at  any rate in the western part of the lake, a coating of ice upon the top 
of the salt lake-water. This process is in a high degree facilitated by 
the extraordinary shallowness of the western part of the lake." 

On the way back to Temerlik the gold-mines a t  Toghri-sai were 
visited; they seem to be worked by small bodies of men, from thirty to 
forty, for about a month at  a time, and the yield is said to be poor. 
Flu ther on rock pictures of animals and hunters were seen, and a t  one 
of the camps evidence that Mongols had travelled that way was found. 
The Turgut Mongol pilgrims, on their way to Lhasa, pass through Temer- 
lik and Tsaidam. Temerlik was made a headquarters, whence many 
expeditions were carried out; these need not be considered in detail. 
Hedin's great excursion was through the Astin Tagh as far as Anam- 
baruin-Ula, across the deserts of Gobi and Lob, along the Kurnk Tagh, 
by Kara Koshan and Charklik, and was described for the most part in 
vol. 2, which has already been reviewed. Of the Tibetan portion (Akato 
Tagh) of the journey he writes, " Everything mas dead and desolate, 
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not a sign of either animal or plant; even the ravens, which were 
generally wont to keep company with the caravan, failed to find their 
way in here. The region was perfectly still and peaceful." The country 
traversed became more and more difficult, till at  last i t  became impass- 
able and steps had to be retraced. The Russian map of the General 
Staff is severely criticized; it was found all wrong, adorned with 
an imaginary range cm which the extent of perpetual snow was duly 
recorded, with as much insistence as if it had been " the Arka Tagh, 
the very backbone of Asia. On sheet 62 of ' Stieler's Handatlas ' this 
imaginary range has been a good deal toned down, but on the map of 
Tibet and the Surrounding Regions, issued by the Royal Geographical 
Society, i t  figures in all its pseudo-splendour. Thus as one result of the 
first few days of this present excursion I was able to eliminate from our 
maps a misleading and vexatious blunder." 

Dr. Hedin tells us he has crossed the Arka Tagh in spring, summer, 
and autumn, on each occasion having been caught in a snowstorm. On 
this journey he records that it was twilight a t  noon ; the glen, absolutely 
barren, was covered sides and bottom with snow, constantly deepening 
as the fall continued, the only relief being the stream whose course was 
marked as by a dark winding ribbon. He pushed on towards Lhasa, 
but was turned back by the Tibetans when within one march from 
Nam-tso, or Tengri Nor. Thence he journeyed west, following the 
general direction travelled by Bower, Littledale, and others, to Ladak 
and Kashmir. E n  route, when on the top of a high mountain, seeing the 
numberless ranges like waves at sea, he moralizes and justly remarks 
on the insignificance of a single exploring itinerary in a country so 
large and so hilly, and he recognizes that as regards the geography of 
Tibet we merely possess a glimmering of its main features, but cannot 
say that we have even the rudest reconnaissance map of the ~chole 
of Tibet. 

Certain journeys and reports by other travellers are examined and 
commented on, special importance being assigned to Grombtchevski's in 
the Pamir, Earakoram, and Western Tibet. Robert Shaw (1867) is 
mentioned as the first traveller since Marco Polo to give an account of 
Cherchen, valuable though based only on hearsay. Forsgth's mission 
to Yakub Reg (1873-4) is referred to, and finally Younghusband's 
misbion to Lhasa, with the aotion of the British Government thereon, 
is mentioned. 

Volume 4 closes with a description of the orography of Tibet, in 
which reference is made to a general map which has not been plovided; 
the omission will no doubt be rectified when the account of more recent 
travel is published. Vol. 6, Part iii., " Bacial Types from Western and 
Central Asia," consists of a number of remarkably clever sketches of 
the natives of those parts ; we may repeat now, what has before been 
affirmed, that the author's attainments as an artist both in figure and 

F 2 
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landscape-drawing a re  among his greatest accomplishments, if, indeed, 
they a re  not supreme. 

W e  have also commented on the  system of transliteration followed 
i n  the  English edition of this  work, and of t h e  unnecessary trouble 
caused b y  i t ,  and  b y  t h e  use of foreign standards of measurement, to  
English readers. It is  comical and a l i t t le  puzzling t o  recognize t h e  
well-known Zoji L a  under the  disguise of Sodschi-la, and T a k h t  i-pari, 
t h e  fairies' throne, as  Dsohinri (Tokta-plira) ; b u t  what  is  to  be made 
of n'esamorsajuschtsoheje, or t h e  "Non-freezing," a name given b y  
" Prschevalskij " to  a l a k e ?  

T h e  out-turn of t h e  volumes, t h e  reproduction of photographs and 
sketches, and  t h e  fewness of t h e  printer 's errors, a r e  i n  t h e  highest 
degree creditable to the  Li thographic Inst i tute  of t h e  General Staff 
of t h e  Swedish Army. 

ON THE IMPORTANCE OF AN INTERNATIONAL EXPLORA- 
TION OF THE ATLANTIC OCEAN." 

By Prof. OTTO PETTERSSON and Prof. GERHARD SCHOTT. 

I. THE INVESTIGATION OF THE ATLAXTIC OCEAN IS OSE O F  THE 1 1 0 5 ~  IMPORT- 
AST OCEANOQRAPHICAL PROBLEIIS TO BE ATTACKED IN  TIIE N E ~ R  FUTURE. 

1. IN regard to Oceanography and Climatology. All deep-sea expeditions of later 
years have started from Europe to the southward, and have occupied themselves 
principally with the eastern half of the South Atlantic. But about the interesting 
and complicated copditions of the western half of the North Atlantic ocean, within 
the boundaries of the Gulf Stream and the Labrador Current, no syhtematic deep- 
sea research has been made with modern instruments and by modern methods 
since the days of the Challenger expedition, excepting some observations of the 
U.S. 8.8. Albatross. There can hardly be any doubt that what is going on in 
the western part of the ocean will furnish a key to what is going on in the eastern 
part, that is to say, on the European side. 

We know nearly nothing about the magnitude and laws of the changing varia- 
tions of the Atlantic currents in regard to strength or temperature. In this respect 
a foundation ought to be laid for all later investigations. The non-periodic changes 
in the temperature of these currents, principally those of the Gulf Stream, are 
of vast importance for western Europe. Their causes must be looked for i n  the 
Gulf Stream itself. Hence the necessity of following it up to it,s origin further 
westward. By careful investigations of different scientists it appears very probable 
that these non-periodical changes in the Atlantic temperature have a deep and far- 

* At the ninth International Geographical Congress, which met at Geneva from 
July 27 to August 6, 1908, Section VI. %as devoted to oceanography. In  the absence 
of Sir John Murray, of Edinburgh, senior representative of oceanographic research, 
Prof. Kriirnmel, of Kiel, presided. Prof. 0. Petterssou, of Stockholm, and Prof. 
Schott, of Hamburg, each of them, read a paper explaini~g the necessity of oomrnencing 
as soon as practicable an exploration of the Atlantic on an international basis in 
respect to its physical and biological conditions. The substance of the two papers 
i a  given in this article. 



variations connect& with place in the operation of causes whose operation varies 
according to locality or according to the relation of one locality to another;" and 
in order to narrow the field, the whole of which he recognizes as geographical, but 
which is too vast to be profitably cultivated by one specialist, he adds, 'cespecially 
on human distribution, and hence on the life of man generally." Mr. Chisholm 
combats the view of Profs. Davis and Penck that biogeography and not anthropo- 
geography ought to be set alongside of physical geography, an6 he announces that 
the geography which he proposes to teach is anthropogeography. The relations 
between geology and anthropogeography are, he points out, threefold : (1) the 
surface conditions, mainly of soil, which are helpful to man or the reverse; (2) the 
history of geological process as throwing light ~ n - ~ r e s e n t  geographical distributions ; 
and (3) the most intimate relationship that the causes now operating to affect the 
value to man of local conditions are the same as those which have played the chief 
part in geological history. Mr. Chisholm concludes, "But these illustrations of 
the duty of the geographer may perhaps give rise to the objection that after I 
have handed over one part of geography to the geologist, another to the meteoro- 
logist,, and others to the botanist and zoologist, and have nevertheless found it 
necessary to make even the anthropogeographer trench on the ground of all of 
them, I am now making him trench on the domains of the historian and the 
economist. My reply is that I frankly admit i t ;  but that in regard to the life of 
man, so important are the influences attached to local conditions and place-relatious 
that it is of the highest consequence to have a class of investigators whose constant 
and single aim is to see that the known causes that affect the value for man of 
place are never overlooked, and to be always searching for unknown causes that 
have the same effect. And I think I may add, as rr proof of the weight due to 
that consideration, that it is not among economists and historians that such studies 
are diecouraged, but rather among them that geography, specifically anthropo- 
geography, as a separate branch of study, finds some of its most ardent supporters." 

Dr, Stein's Expedition in Central Asia-Erratum,-In the Journal for 
December, 1908, page 600, line 2 from bottom, for <' 1866 " read " 1865." 

OBITUARY. 

A. ff rigorief. 

OUR Honorary Corresponding Member, A. Grigorief, whose death we regret to 
record, was educated at the university of St. Petersburg, and at the beginning of 
his scientific career was a botanist; but his trips through the northern parts 
of European Russia, in the White sea, and on the shores of the Murman coast, 
developed in him the true geographical enthusiast, which he was in the best 
sense of the word. 

The fact that the first circumnavigation of Asia by Nordenskiold was stopped 
by ice at Kolyuchin bay, offered M. Grigorief the opportunity for a voyage round 
the southern part of that continent. When no news from the Vega arrived in 
Europe, the Imperial Ruesian Geographical Society despatched a rescue expedition, 
with the aid of 11. Sibiriakof and on his ship, the interests of the society and 
a11 the scientific work of the expedition being put into the hands of the young 
naturalist, A. Grigorief. Unfortunately his voyage was unsuccessful: the ship 
was stranded on the shores of northern Japan, and befoje its final rescue the 
Vega itself arrived from Bering sea. M. Grigorief, unable to reach the northern 
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waters, took this opportunity of making some investigations in Japan, where 
he stayed about six months, and whence he brought home some collections for 
the society. 

After a period of work in connection with the society, he mas selected to 
occupy the post of its general secretary, a very responsible and arduous position, 
which he occupied during twenty years, with great honour to himself and great 
profit to the eociety. During this period a great many large and important 
expeditions were equipped by the society for investigation in Central Aeia, which 
was in a great part revealed to the world by the work of Russians. The first 
international Polar expedition also took place during this time, and the two Russian 
stations at Novaya Zemlya and the mouth of the Lena were organized by the society. 
All the work of prep:iration for these expeditions, to which their greater or less 
success is often due, was made under his supervision. 

During the twenty years of his secretaryship, M. Grigorief was continually 
at his post, and all who wished to do something for the advancement of geo- 
graphical science in Russia, were sure to get assistance and a warm welcome from 
the secretary of the society. Many young voyagers and geographers owe their 
first succefs to his good advice. He was not a great traveller, not a great theorist, 
but his wide scientific education and his encyclopzedic knowledge, especially about 
Asia, gave him great authority, which was placed freely at the disposal of his 
colleagues and much facilitated their work in the advancement of geographical 
science. In  this sense he may be said to have taken part in all the important 
geographical work done by the members of the society during the last quarter of 
the nineteenth century. His genial character made him easy of approach for all 
who had need of his help, and his death is alike a serious loss to all true devotees 
of science and a great grief to the large circle of his friends. 

J ,  DE SCHOKALSKY. 

CORRESPONDENCE. 
The Trans-Himalayan Range. 

IN several magazine articles published during the autumn Dr. Sven Hedin lays 
claim to the discovery of a new mountain range or system to the north of the Brah- 
maputra. He names it the Trans-Himalaya. This is repeated in a modified form 
in his communication in the November number of the Geographical Journal." 
I n  reference to the Trans-Himalaya he writes, " one-third of the range, or rather 
system . . . is absolutely new." 

Reference to Table XXVII. in Colonel Burrard and Mr. Hayden's 'Sketch of 
the Geography and Geology of the Himalaya Rlountains and Tibet ' (Calcutta, 1907) 
will reveal a group of ten peaks, ranging from 20,000 to over 23,000 feet in 
height, lying between 84' and 87' E. These peaks were triangulated in 1904 by 
Captain lJTood in the course of Captain Rawling's Gsrtok expedition. They are 
included by Colonel Burrard in his " Kailas Range." This is obviously the Trans- 
Himalayan system under discussion, and Culonel Burrard says of it (p. 95) "trig+ 
nometrical observations show that it joins with a range of Tibet, known as the 
Nlnchinthangla, in longitude 8B0," a point which Dr. Sven Hedin himself fully con- 
firms. Colonel Burrard's Frontispiece Chart leaves no room for doubt on this point 
either. The " absolutely new" section of this range cannot, therefore, be taken as 
more than the distance between W. 135 (N.  2b0 55' l G " ,  E. 84O 33' 33") and the 

" Vol. 32, p 527. 
S t r .  I.-JASUARY, 1909.1 H 
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easterly extremity of the Kailas group in the vicinity of RIariam La, a distance of 
about 100 miles. 

But the existence and general continuity of this great mountain system has 
been fully recognized for more than half a century, leaving aside all question of 
mediaval Italian information. Thus Brian Hodgson * phows it on his map as 
the "Kyenchhen Thangla Chain," with the added legend "separating southern 
from northern Tibet." The extent and nomenclature of this range was again 
discussed in the Geographical Magazine t for 1877 by Sir Clements Markham 
and Mr. Trelawney Saunder~, and i t  is shown on the latter's well-known map as 
the '' Gangsi Mountains." The delineation of the range in the map issued (1882) 
with vol. 1 of Atkinson's 'Himalayan Districts,' is practically identical with that 
shown in Dr. Sven Hedin's sketch-maps which have appeared in various magazines 
and newspapers. 

During the discussion on Mr. St. George Littledale's paper $ in 1896, Sir 
Clements Markham, recognizing the general continuity of the range, dwelt on the 
fact that it had not been crossed between the Khalamba pass and the neighbour- 
hood of the Rlariam La. I t  is this great feat which Dr. Sven Hedin has now 
accomplished, crossing the range not once only, but on some ten different occasions ; 
but it seems hardly consistent, under the circumstances, to speak of the discovery 
of a new range. 

I must not omit to record that some of these points have been already raised in 
Germany by Herr H. Habenicht of Justus Perthes' Geographische Anstalt. 

Discussion of the question as to the discovery of the sources of the Urahmaputra , 
Satlej, and Indus would unduly lengthen this letter. 

T. G. LONGSTAFF. 

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1908-1909. 

Third Meeting, November 30, 1908.-Major LEONARD DARWIN, President, 
in the Chair.  

ELEOTIONS :-Percy Herbert Ash~~zead ; Edward J. M. Chaplin, M. A .  ; William 
IIenry Foxall; Ttraltev Edney Mad/cins, U.A.; J. AS. 1s. Natson ; Joseph Wilson. 

The paper read was :- 
'<The Panama Canal in 1908." By Dr. Vaughan Cornish. 

Fotcrtlh Meeting, December 7, 1908.-Major LEOXARD DARIYIS, P res idan t ,  
in the Chair .  

The pqper read was :- 
' <The  Danish North-East Greenland Expedition." By Lieut. A. Trolle, R.D.N. 

Fifth Meeting, December 14,  1908.-Major L E O ~ A R D  DARWIN, Pres ident ,  
i n  t h e  Chair.  

ELECTIOYS :-William E d ~ t ~ u n d  Calcer ; Ronald Egerton Cvitchley-Saln~o?~so?~ 
(Royal Fusiliers); Dr. John Downie Falconer, M.A.; Laurence Harris;  Follett 

* Brian Hodgson, Selections from the Records of the Government of Bengal,' 
p. 88, etc. Calcutta : 1857. 

f Tol. 4, pp. 114 and 176 et seq. 
$ Geographical J o ~ ~ m a l ,  1896, vol. 7,  p. 482. 
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The evidence relates to roads, not to conditions of human habitability, 
and the conclusion rests upon a belief that  the roads then, as now, were 
selected with a measure of reason. The hard conditions of travel in an 
inhospitable mountain country make unnecessary circuitousness within 
short distances a practical absurdity. The llama trails upon the stony 
beaches, no longer followed because of the incon~pardbly better road 
below, and the roundabout route on the south side of the basin, long since 
abandoned for a better one, appear to offer proofs of a convincing order. 

Putting the evidences froin the three sources in review, one notes, as 
concluding features, their wide geographical distribution, their inter- 
pretative dependence upon absolutely different criteria, the apparently 
incontrovertible nature of some of the evidence in each group, and 
finally the fact that i t  is just that evidence that  in the first two cases 
is gathered first hand by the recorder llin~self that is 111ost convincing. 
So that, with the hearsay evidence entirely oinitted, the conclusions we 
have drawn upon direct evidence of profound climatic change within 
the human period seein not only tenable but obligatory." 

EXPLORATION IN THE TIAN-SHAN MOUNTAINS. 
By Dr. GOTTFRIED MERZBACHER. 

MY expedition is ended, and, now on my way home, I hasten to 
forward provisionally a few particulars respecting its course. Only 
in their broad feature8 and in a cursory manner can I sketch the routes 
~ u r s u e d  by the ex~edit ion.  Of the abundance of observations collected, 
a few passing indications are all that  can here be offered. So soon as 
circumstances permit, i t  will be illy endeavour to fill in the lacuna: by a 
somewhat inore detailed " Prorisional Report." 

As shown in my coi~linuuication dated February 15, 1008 (see Jozirnnl, 
vol. 31, pp. 395-400), the first year of the expedition wa8 devoted to a 
more exact exploration of the sjstems of tho chief r i ~ e r s  of the eastern 
central Tian-Shan, the Agias and Iiok-su to an intensive study, so 
to say. Following up its programme, the expedition's secoild year 
was, on the other hand, occupied more with extenoive labours. The 
disadvantages necessarily involved in this procedure were, however, 
richly counterbalanced by the fact t h d  a general view was thereby 
obtained over an immense region and over the homogeneous geological 
and morphological phenoinena constantly recurring therein. Through 
the comparison thus rendered possible, the genetic connection of the 
phenoniena and their further relation to other facts previously observed 
elsewhere, such as had hitherto seenled enigmatical or doubtful, was 
cleared up, and one could gradually arrive a t  an estimate of the forces 

-- - - 

Tlle climatic change itself, and the physical evidence for it in tlie form of low- 
altltude moraines, U-shaped ~ a l l e y s ,  cirques, glaciated rock surfaces, and abandoned 
shore-lines in other Andine basins will be described in a later paper. 
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that in the main determined the present configuration of the Tian-Shan, 
and in particular of the way in which those forces acted. 

To gain the most correct idea possible of the geological structure of 
the eastern Tian-Shan, the plan was adopted of several times crossing 
the*mhole of the chains constituting it, and, as far as possible, in a 
direction transverse to their strike. This plan was in part successfully 
carried out, and several nearly complete geological cross-sections could 
thus be obtained. 

As mentioned at the close of my communication above referred to, 
the final break up from winter 'quarters at Kulja was fixed for the 
beginning of March, dependent though i t  was on the timely arrival 
of my new geological coadjutor, Dr. P. Groeber. Owing, however, to 
unforeseen circumstances, his arrival was so long delayed that I was 
unable to start from Kulja till April 27. To make up for the loss of the 
guide, Franz Kostner, who had returned home, the expedition secured 
the services of Franz Wenter from Tiers, near Bozen, in the same capacity. 
Otherwise its pe~sorunel was similar to that of the previous year. Besides 
the three Europeans, i t  consisted of two Cossacks and another Russian 
of Central Asia, four Sarts, and two Kirghizes, with a complement of 
twenty-six to thirty horses. 

The first objective was the great longitudinal valley of the Kungess 
(about 1 G O  miles long), drained by the headwaters of the Ili. The Ili 
first takes this name after having, as the Kungess, united its waters with 
those of the Kash, which runs parallel to it, and is hardly inferior to i t  
in size, and debouched into the wide Kulja basin. This valley, leading 
into the heart of the eastern Tian-Shan, and keeping in its lower course 
the character of a wide high steppe framed by but moderately high 
mountain chains, was followed up to near its head. Having reached 
the upper course of the Kungess, where the landscape has already 
assumed the character of a high mountainous region, the expedition 
turned southwards, crossing by the higher passes of Tai-assu and Dagiit, 
the watershed towards the Yuldus and the intervening longitudinal 
valley of Zanma. By this course the expedition reached the largest 
valley system in the eastern Tian-Shan, that of the Chaidik-gol, which 
flowu through the Yuldus valleys, already highly remarkable for their 
conformation. The study of these valleys and of the causes of their 
peculiar course formed one of the chief problems of the expedition. I n  
the Yuldus valleys even the Tian-Shan traveller, long habituated to 
imposing scenery, is astonished at  the dimensions of the mountain 
chains comprehended in one outlook, though extending apparently into 
the im~nensity of space, at  the grand n~onotony of the ranges which 
constitute the landscape, and lastly by the hundreds of nQvB basins 
which strike his eye, whose waters go to strell the mighty Chaidik-gol. 

Pursuing its way eastwards up the so-called " Little Yuldus" valley, 
fioine !I5 miles wide, up to the region of its headwaters, the expedition 
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came to the Kotil pass. In the geological structure of its bou~lding walk, 
as also in its grand morphological aspects, the valley of this river 
presents a series of important problems, the full solution of which, 
however, owing to its inhospitable character, presents insurinountable 
difficulties. I t  was ilnpos~ible to overtake all the work that was then 
calling to be done, though the material there collected is of the greatest 
interest. Among other things i t  may be worth noting that my former 
assurnption respecting the enol~nous developinent of the glaciation in the 
past of the southern slope of the Tian-Shan range was fully confirmed, 
On May 20 we reached the town of Karashar, which enjoys the great 
advantage of being situated on the imposing river Chaidik-gol, here fully 
one-third of a mile broad. Thence we proceeded to the north bank of 
the great lake, Bagrach-Kul. The expedition next followed its outlet, 
the Honge-daria, which, in a narrow defile (incorrectly represented in 
existing maps), breaks through the southern border ranges of the Tian- 
Shan. And so we arrived at  the town of Iinrla. Following the foot of 
the southern declivity of the Tian-Shan for a distance of over 200 miles, 
me next travelled by way of Bugur to Eucha, one of the most consider- 
able, and in many respects the most charming, of all the towns in the 
Tariin basin. I n  consequence of the belated start froin Kulja, we 
arrived at  the now overheated southern sides a t  least four weeks too 
late, and the members of the expedition suffered rnuch on the march 
from the enormous heat and the sand-storms. 

At Iiucha, where I was about GO miles, on a bee-line, from the 
extreme eastern point of my route in the last expedition (1903), i t  
devolved on me to make comprehensive preparations for the most difficult 
and doubtful part of the whole enterprise. Here, where the eastern 
Tian-Shan attains i ts  greatest breadth, little short of the extreme 
breadth of the central part of the range, to the average vertical eleva- 
tion of which i t  closely approximates, we had to face the task of 
crossing transversely, in as direct a line as possible, the entire complex, 
in order to obtain a complete geological profile. For such an under- 
taking the available bases were inadequate, the intelligence scanty and 
contradictory, the season unfavourable-four weelis too early or too 
late. Still I determined to carry my design into execution. 

On June 6 the task was begun, its first part being cxecuted with 
comparative ease. But the farther we pressed northwards the inore did 
difficulties accu~nulate, threatening a t  last to become insurmountable, 
so that we seemed almost driven to the h t a l  necessity of retracing our 
steps. And matters might, indeed, have come to such a pass had not 
the season grown too late, but the circumstances did not allow a retreat. 
Rivers were so much swollen, that we crosseit only under the n~ost  
difficult circumstances, and we could not comply with the risk to 
reoross them on the eventuality of a retreat. Besides, the northern 
hlo1,es of the passes already crossed were too steel) to he climbecl in an 
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eventual retreat. There was no choice left us but at  any cost to push 
our way northwards. Happily, the results obtained were proportionate 
to the difficulties and dangers overcome. 

I n  this joui-ney, through country hitherto unexplored, almost each 
day's march brought with i t  fresh and unexpected discoveries, and 
exceedingly valuable observations were secured. We pushed our way 
into the mountains through the great transverse valley of Iciu-Icenik, 
which bears also the names of Kiju-Eule, Knji-Kule, Kuju-Kunnuk, 
Kiu-Kelik, and is besides quite wrongly represented in our maps. I n  
its peculiar course the valley shows a remarkable variety of features. 
While trending north it cuts through various younger fornlations of 
very diverse age, which, by their geological structure, the peculiar 
effects wrought on them by climate, and their vivid colouring, form 
landscapes of a rare type and of a char111 all their own. The middle 
section of the valley being impassable, a diversion had to be made west- 
wards into the neighbouring valleys of Hizil-Ketun and Dshon- Jailak, 
and several passes crossed. Thence, again bending eastwards, we reached 
the upper course of the main valley, which is caned out of palreozoic 
fosmations and the series of eruptire rocks conpected with them. 

The further march to the north-east brought the expedition through 
n nlorphologically iateresti~:g region of lakes (either already desiccated 
or in process of desiccation) to the foot of the liigh Kolr-tepe chain, 
which, in consequence of the slight extent to which its ridge has been 
indented, offers but few crossing-places. TVe crossed the chain at  
Kiu-Kenilr pass, which, structurally, plags an important rBle in this 
part of the mountain system. A second pass surmounted, we descended 
northwards, and came into the valley of the northern Kiu-Kenik, known 
also as Zagan-ussun." This, one of the most important affluents of the 
Chaidik-gol, breaks through the chains which hem in the Great Yuldus " 
valley on the south. And the place a t  which i t  cleaves its way through 
them is exactly the spot where they present the greatest elevation, the 
boldest and most manifolcl mountain forms, and the nlost important 
development of glaciers-a development far exceeding my expectations. 
Even in the Tian-Shan there are not many mountain scenes to surpass 
in grandeur the panorama here disclosed. The marked thermal contrast 
between the heights of so considerable elevation and the wide-extended 
steppes of the floor of the valley, exposed as they are to an intense solar 
radiation, causes the mountain chains to be in the summer season mostly 
veiled in clouds, and heavy rains are, as a rule, a daily occurrence. 

Having entered the "Great Yuldus " valley we turned westwards, 
where we were confronted with the task of more closcly investigating 
the eastern colltinuat,ion of the great congIomerate lnoulitains of the 
upper Icok-sn, mentioned in nly fornler letter, so as to arrive at  a more 

* 111 tliis part of the Tiau-Mhan also the valleys radiating in different directions 
from a pnl.ticular ltoii~t ot'a mountnin crcst often beai the salne naule 
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complete understanding of the mode of their formation. Not only were 
these investigations crow~ied with success, but i t  mas further possible to 
make a series of important observations relative to the tectonics of a 
large part of the Tian-Shan, the development and present conforillation 
of the valleys of the Kok.su and Yuldus, and finally, to a knowledge of 
the phases of their for~ner glaciation. I n  the course of these investiga- 
tions I crossed the southern one of the Karagaitash passes, and once 
more entered the Karagaitash valleys, visited the year before, and thence 
reached, for the second time, the uppermost region of the Hok-su. Dr. 
Groeber, meanwhile, made his way beyond the headwaters of the 
Kok-su, over the pass of Ulan-bulak. Our roads offered welcome 
opportunities of supplementing my previous year's observations. 

On its way back to the " Little Yuldus " valley the expedition visited 
the summer residence of the most important chief of the Torguts, who 
in the summer months, with the greatest part of his nomadic folk, 
frequents the wide steppe-regions of the valleys of the Yuldus and i t s  
tributaries. The splendid "yurts " (felt tents) of the chief's family, aud 
the many others which served as temples to the numerous lamas here 
assembled, offered much that was interesting. I was most llospitably 
entertained, and the Torgut officials wore lavish of their assistance on 
behalf of my further undertakings. 

I n  the '< Little Yuldus " valley Dr. Groeber was successfully engaged 
in investigating the transgressive upper strata of the lower carboniferous 
there considerably developed. I on my  part made ready for a further 
advance northwards, an advance which brought us to the transverse 
valley of Dunde-Kelde. There, too, we lighted on palaeontological 
finds, the closer examination of which should be of great import for 
the determination of the ago of the so-called " younger formations" 
of the Tian-Shan and of their mode of origin. We succeeded in 
making valuable observations on the tectonics of the region, especially 
a t  the terlninatioil of the valley at  the crossing of the Dunde-Kelde 
pass, which gives passage no~tllrvard. Arrived a t  the northern foot 
of the pass, the expedition found itself in the valley of the Khustai, 
the uppermost headstream of the great glacier-fed river Nanass, 
the most considerable of all the rivers draining the northern slope 
of the eastern Tian-Shan. On crossing the pass the great and widely 
glaciated chain of Iran-Cbarbut lay before my eyes for the first time. 
I t  forms th5 backbone of the eastern Tian-Shan. Here, too, as every- 
where in the eastern part of the range, the extreinely slight indentation 
of the summit ridge is an important characteristic. There are no easy 
passes accessible to a large caravan. This unfavourable state of things 
is aggravated by the circumstance that none of the great river-valleys 
offers a practicable route throughout its whole courbe, and that the sbreams 
which traverse them, fed as they are by the great accumulations of ne'vo' 
htored up ia the numerous head and lateral valleys, are lieavily sn7011en 
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and extremely rapid, and consequently fordable a t  few spots, and a t  
these only with great difficulty, which is heightened by their very winding 
courses hemmed in between steep rock-walls. Rich as is the growth of 
alpine grass in these valleys, they still, therefore, continue uninhabited, 
even the nomadic Kirghiz and Xongols avoiding them. Only in the 
winter, when tho water-level is low, do the nomads frequent thein. I n  
these desolate regions the traveller cannot reckon on finding help or 
supplies. These circumstances will explain the difficulties I encountered 
in the execution of my task. The only course open was to endeavour-so 
soon as its canjon-like contractions rendered one valley impassable-to 
reach the next parallel valley by crossing a pass in  the intervening chain. 
There we could once more prosecute our northward march till again 
compelled to have recourse to the like toilsome illode of egress. 

I n  this way I followed first the course of the great nlountain river, 
the RIanass, into which numerous large glacier streams, emerging from 
an extremely ramified valley system, pour their muddy water with 
bewildering uproar. Repeatedly crossing the main river, the expedition 
was several times in no slight danger, which at  first made me doubtful 
about trying the venture too often. When, however, i n  shunning this 
risk we also failed to force a passage across the Asliti pass, i t  seemed as 
though the expedition were cut off alike from advance and from retreat. 
Only after great dangers did we a t  last succeed in gaining the foot of 
another pass, the Tsintetoe. After successfully effecting this high and 
diEcult passage, we were able to descend into the valley of Charagaitoe. 
Bnt as tliis offered no other outlet, there was no help for us but to cross 
a farther high gap in the mountains, the Tsoe pass. We next descended 
into one of the most magnificent alpine valleys of the eastern Tian- 
Shan, that of Chorgoss. As a background to its principal head and 
lateral valleys, the grandest mountain f o r m  tower up before the 
traveller, who sees extended before hiin the most important glaciers of 
tlie eastern Tian-Shan. The glaciers I found in a stage of lnarkeci 
retreat. 

Less impracticable was the road over tlle Tainu pass, which com- 
nlalidecl a compreherlsive ~ i e w  of the glacier regions of the whole of' this 
region. This passage admitted us to the great alpine valley of Ulang- 
su, Greatly swollen by the waters de~ived from numerous ne're' fields 
in its lateral valleys, and terribly wild, the Ulang-su river opposed 
great obstacles to the further march of the expedition. 

Defiles and rapids a t  length coillpletely barred further passage in 
the valley of the river; yet, as the provisions were a t  an end, soille 
outlet had to be found at  n~hatever cost. The beginning of the venture 
was hazardous. We had to negotiate a series of eight passes in order 
to cross the deeply furrowed mountain complex to the west of the 
Ulang-su and reach the passable Koi-ashu valley, which led us ont to 
the gently sloping ilortherll declivity of the rnngo. 
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A march of several days was now made through tho more recent 
chain of hills which fringed the northern foot of the old mountain 
system. These hills are of much interest, especially from a morpho- 
logical point of view. Tho expedition thus reached Shikhodse on the 
northern imperial highway, and thence arrived, on July  22, at  the town 
of Manass. Our arrival here a t  a date so much later than anticipated 
filled me with forebodings as to how the further extensive programme 
was to be executed. I therefore abandoned my previous intention of 
travelling eastwards along the foot of the range, and availed myself of 
the imperial highway to journey to the large town of Urumchi, the seat 
of the central government of the province. There we made a longish 
halt in order to reorganize the expedition for the exploration of the 
eastesnmost of the great glaciated chains, the Bogdo-Ola, and replenish 
our supplies. On July 31 we resumed our march, which took us a t  first 
eastward to the topin O F  Fu-kan. My intention was to combine as 
careful an exploration as possible of the central and highest part of the 
chain and its extensive gIaciation, which had already impressed us from 
a distance with a complete traverse from north to south, in order to 
obtain a geological cross-section. I f  hitherto the weather had on the 
whole been pretty favourable to our travels, i t  now entirely changed. 
Owing to the considerable vertical elevation of this nioulitain mass (much 
over 17,000 feet), between the northern Gobi and the deep depression 
of the wide Turfan basin on the south, the Bogdo-Ola district is a scene 
of perpetual storms. Nevertheless i t  was found possible to carry out 
the programme. The great transverse valley of Bogdo-01a leads from 
Fu-kan to the central portion of the range. It offered the means of 
advancing directly southurards, transversely to the trend of the chains. 
I n  its lower course, the valley is wholly carved out of the coal-bearing 
formations, supposed to be of comparatively recent age, which are here 
developed to an extraordinary degree, and of which a thorough examina- 
tion was to be the task of Dr. Groeber. He succeeded in making some 
important discoveries of fossils, the determination of which seems likely 
to shift the age of these cleposits back to a considerably more remote era 
than has been hitherto assumecl. Even in t h e ~ e  secondary chains, close 
as they approach to the border of the Gobi, the traces of the diluvial 
ice-age surprise us by the extent of their development, while they are 
exposed to view in an unmistakable manner. The Bogdo-Ola valley is 
watered by the principal effluent of the magnificent alpi~le lake, Bogdo- 
Ola, to which i t  guided us. This lake and its environment may, in 
point of scenery, be taken as the pearl of the eastern Tian-Shan. I t  is 
hard to conceive of anything more charming. 

This may be the reason ~ v h y  i n  their si~nple faith the Chinese of the 
plain loolr on the lake as sacred, and make i t  the theatre of their 
religious myths. A nuniber of nlonasteries are seen towering up, 
romantically pla~ltecl on the beautif~illy wooded illountains \vhich encircle 
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the lake, and are mirrored in its blue waters, granclly orertoppecl by the 
icy peaks of the contra1 Bogdo-Ola group. 

Owing to the deep ravines which intersect this region, our further 
advance to the northern foot of these nlagnificent mountains encountered 
many obstacles. Fiom a high camp at the northern foot of the icy chain, 
and again, after crossing the Miskan Pass which cuts through t,he heart 
of the group, from a camp at its southern foot, I occupied myself with 
the study of the geological structure of the chain and of its widely 
exteiided glaciers. The ascent of some high glaciated mountains on the 
north and on the south border materially furthered these labours. 

JIeanwhile Dr. Groeber snccessfully prosecuted his investigations, 
further eastwards, into the structure and conlposition of the " younger " 
part of the range, plotting the results in section. On the way down 
southwards to Lake Sayopn the expedition reunited, and on August 25 
again returned to the northern slope on its way to Urumchi. The 
season being so advanced, i t  behoved us to press forward with all 
possible speed to the more western field of work, which had been included 
in our plan of travel. I therefore again made use of the Imperial 
highway-mockery of a highway as i t  is-in order to return to JIanass, 
and thence to make a further journey to Shikho. From this town i t  
was my intention to go southwards once more, ancl to cross the 
nlountain chain, by a route as nearly transverse as possible, into the 
upperinost part of the great longitudinal valley of the Eash, and thence 
to the headwaters of the Eungess. This would have brought us into 
the way leading southwards froin the valley of the Eungess, which we 
had struck in the spring. By this course it ~vould have been possible to 
complete a further geological cross-section, but our design was opposed 
by the above-mentioned peculiarity in the structure of the chains 
constituting the Iran-Charbut mountain system, namely, the sillall 
indentation coupled with the great elevation of the crests. Only tt few 
of l,he great rivers flowing northwards take their rise in the main crest 
of the range, but most of them in the secondary chains in front, and 
there are therefore no great valleys leading to the main watershed, 
which accordingly shows no important indentations. In  a length of 
about 125 miles, from the meridian of the Manass rivers westwards to 
nearly the western end, there is not so much as a single pass admitting 
passage from north to south of this range. 

From Shikho I made my way with the caravan to Sigoshur, the seat of 
another Torgut chief, who showed me much hospitality, and thence south- 
wards to the great and picturesquely constructed Buddhist monastery of 
Zagan-ussun, situated immediately at the foot of the high mountains. 
From this place I macle the ascent of a high pinnacle, whence I com- 
manded an instructive view of the struoture of the mountains and their 
glaciation. Unfortunately, I had also to admit the fact that the planned 
advance southwards through the great transverse valley of Jirgaltoe was 
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not practicable. A continuous covering of ne'vd crest ancl walls, coupled 
with an absence of great valley glaciers, again characte~izes the glacia- 
tion of the north side of the mountains, still so wholly unknown. 
While searching for a passage further west, the expedition pursued its 
way to the town of Jiukho with the intention of travelling thence to 
the valley of Duncloe-Iin, south-south-east of this town. This valley, 
with the second lnountain valley of Dundo-Mutun, was said to give 
access to a pass-Shari-davan-forming a gap in the main crest, and 
often used, i t  was alleged, by the Kalmucks. I n  this way we hoped a t  
last to  reach the I<ash ralley. Turning in an upward direction, in 
country interesting for the clearly exposed granite intrusions, we came 
to the residence of another Torgut prince. Thanks to his friendly assist- 
ance, we now reached the range forinillg the water parting on the side 
of the Kash valley, not, however, by  way of the Shari-davan, which 
caused me a t  first some vexation, but further west. This time, how- 
ever, chance had done us a good turn. The way me took over the 
Ara-Mutun, Dondo-Khustai, Nilkha, Shargutoe, and Kursai passes, 
through the valleys of Khar-Mutun, Salikh-toe, Khojurno-Ussun, and 
Kilkha, and finally, down through that  of Borogobossun to the Kash, led 
through a region which, from a tectonic and morphological point of 
view, iu one of the most interesting in the Tian-Shan, so far as known to 
me. Instructive phenomena succeed one another in rapid sequence. 
The phases of past glaciation can likewise be studied as from an open 
book. Of lower carbonic fossils wo were able to gather a rich harvest 
in  excellent preservation. The detailed exploration of the great longi- 
tudinal valley of the Kash-140 miles loug in a bee-line, and over 
200 in actual length-had been planned as the concluding task of 
the present season. For the history of the formation of the Tian-Shan 
the valley offers problems of the greatest importance. This is apparent 
in the heterogeneous forin and in the varied character of the landscape 
of the different sections of the valley. The two great longitudinal 
valleys, Kungess and Kash, running approximately parallel to each 
other, once formed a common basin, the formation of which is most 
closely connected with the deep-seated disturbances to which the Tian- 
Shan owes its present configuration. The line of elevation which 
separates the middle and lower courses of both valleys can hardly be 
dignified by the name of mountains, even when viewed from the 
Kungess valley, the floor of which lies considelably lower than that  
of the Kash. For the geological location of the series of quartz- 
porphyry rocks, so widely distributed and so extensively exposed in the 
Tian-Shan, indications of great value may be here observed. Among 
the subjects of investigation were included the relation of the granite, 
here attaining an unusual development, to the limestones; a study of 
the younger sediments so well developed in the Kash basin, with their 
rich coal deposits, and here and there also with their well-preserved 
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fossils; as well as the present and past glacierization of the heights 
bounding the valley. 

I n  order to throw light on these questions, i t  was necessary to 
ascend the Kash valley to its highest sources. In  connection with our 
present object, we proposed to cross the watershed between the Kash 
ancl Kungess several times and at different places, as also to advance 
illto the region of the headwaters of the Hungess and the watershed 
between i t  and the Yuldns. Unfortunately, the design could only be 
carried out in part. 

We pushed our way up the river, first on its right and then on its 
left bank, turning the impassable parts by making use of a series of 
transverse valleys and the passes connecting them. We then passed 
over to the right bank, whence we pressed northwards through the 
Mungati valley to the high watershed. On our further march up the 
valley, we kept steadily to the right bank, and after long wandering 
reached the hot springs near the end of the valley." From a camp 
which we made there, we visited both the Borochoro valley, one of the 
largest upper valleys of the Kash, and the uppermost basin of the Kash 
itfielf. By ascending several important heights, a commanding view 
was gained of their glaciated portions. The present development of 
glaciers in Kash valleys and its lateral valleys fell behind my expecta- 
tions. There was indeed an extensive display of ndab both on the crest 
and walls, and a very large number of n&k-basins and of glaciers was 
seen in the upper valleys. Of valley glaciers proper, however, there are 
but few, and these of no very great extent. Their tongues are almost 
without exception in a stage of marked retreat. The evidences of 
diluvial glaciation in this enormous valley system are likewise not 
nearly so numerous as in the other great valley-basins of the Tian-Shan. 
Special circumstances, which cannot be entered into here, may possibly 
have effaced the traces of such action. A tributary river on the left 
bank, comparable to the headstream itself, particularly attracted my 
attention in consequence of its great volume of water as comr~ared with 
the shortness of its course. I conjectured that there must be a consider- 
able extent of glaciation in the area behind its valley, which bears the 
name Borgora. To clear up the matter, I made an advance into the 
valley, which I found barred by an impassable zone of regetation, but 
from a peak which I climbed for the purpose, I was able to verify the 
presence of masses of ndv6 and glacier falling far short of those of 
the principal valley. 

Hitherto the weather, especially in the fall of the year, had been 
very favourable to the labours of the expedition. On October 21, 
however, a sudden and drastic change set in, the winter overtaking us 

* Suoh hot springs are also met with in many places in the transrerse valleys, 
especially iu those discharging fiom the northern chttin, and are closely connected with 
tectonic disturbances. 
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all a t  once with great violence. Severe cold and long-continuing snow- 
storms threatened to cut off our retreat. We had to hasten with ,211 
speed to lower altitudes. On approaching the lower middle course of the 
main valley we were all a t  once vouchsafed a taste of the terrible fury of 
the Tian-Shan winter. After a visit to the great Buddhist il~onastery of 
Bogdan-Icura, the largest in the whole of the Tian-Shan region, nTc 
were surprised by a snowstorin of eighteen hours' duration, which in 
violence was no whit behind the severest blizzard. 

A thick and uniform snowy mantle now overspread the mountains 
down to the bottom of the valley, imperatively ordering all wanderers, 
however eager for action, to cease from their labours. Great was 111y 
regret a t  this. Only three weeks more of favourable weather, and t I ~ e  
important investigations in the Icash-Kungess basin would be happily 
completed. At  the outlet of the Rash valley, towards the Kulja basin, 
where the tectonic conditions are unusually conzplex, we made our final 
geological observations, which agreed in a satisfactory way with the 
examination of the same ground a t  the beginning of the season. TVith 
the return to Kulja on Xovember 5 the period of exploration was a t  
an end. Thence Dr. Groeber passed, by way of the Nusart pass, into 
the Kashghar basin, to work there for some months longer, while I was 
occupied for some time with the arrangement and despatch of the 
collections. 

If, then, i t  had once more provod impossible to accomplish every- 
thing which I had set before me, I may yet, I trust, look back with 
some satisfaction on these two years of labour and toil. I n  this last 
year especially wide regions were traversed, which were in part still 
very imperfectly known, in part wholly unknown, and a coinprehensive 
knowledge was obtained of the structure of the eastern Tian-Shan. 

So soon as the material necessary for the purpose has been housed 
and sifted, I shall apply nlyself to the task of drawing up a " Provisional 
Report" giving a general summary of lesnlts. This will, if possible, 
be provided with a general map, in which soine account will be taken 
of the rich material a t  my disposal in the form of careful route-surveys, 
determinations of position as well as of altitude, the last both trigono- 
metrical and barometrical. 

The year's harvest is satisfactory also as regards the collections 
obtained. There is an abundance of niaterial awaiting treatment, 
especially under the heads of geology and palsontology. The zoological 
and botanical collections offer much that is interesting, and form a 
welcome supplenlent to the material brought home the years before. 
The result of the photographic labours will be exceedingly rich, and 
I am in hopes of being able to illustlate my researches by  a great 
number of successful panorama8 and tele-panoramas. The results of 
the meteorological observations, which were regularly carried out, will 
also supply an important basis for a climatology.of the Tian-Shan. 



contains much olivine. Nasafuera has a rather different aspect from 
Masatierra. I t  rises steep out of the sea to a height of about 6000 feet. 
Towards north and east radiate very deeply cut valleys, veritable 
caiions. The rock is more coarsely crystallinic than on Rlasatierra." 

3. Jfv.  T. Hnlle's Remavks on the Geology of the Coal-mines between 
Col.onel and Lebu. 

" I  spent five weeks working in the coal district in the province 
Arauco. According to a determination published by Prof. Nathorst, 
Dr. Duskn collected a glossopteris in Lebu, this genus being the typical 
fossil of the Gondwana series. As I had studied this formation on the 
Falklands, I was anxious to visit the locality. I found the same fossil 
fern, and made some observations of interest, which I, however, cannot 
deal with yet, from reasons not to be mentioned here. 

'i The coal-mines of Coronel and Lota have been studied before, ancl 
are considered to belong to the Tertiary, or perhaps better the Upper 
Cretaceous, As one could imagine, that ~ ~ n d e r  these layers should appear 
more ancient strata with Glossopteris, I occupied myself during the 
first part of my stay with a close survey of the oldest layers reached in 
the mines, but could only find the same Arauco series. No trace of 
Glossopteris was seen. Large collections were made of marine and plant 
fossils, amongst which are ferns, Angiosperms and  gymnosperm^." 

RECENT EARTHQUAKES. 
By R. D. OLDHAM, 

IN the February nulnber of this Jouvnnl I pointed out the resemblances 
and analogies between the recent earthquake in Calabria and that  of 
1783, but  in one point the rcsemblance was incomplete. I n  1783 the 
earthquake was particularly violent and destructive in the interior ; in 
the district round Oppido fissures opened in the ground, numerous changes 
of level occurred, and 216 lakelets, ponds, and marshes were formed by 
interruption of the drainage of the country. I n  the recent earthquake, 
though we heard much of the destruction of the sea-coast towns, nothing 
appeared in  the daily papers regarding the interior of Aspromonte, and 
it almost seemed as if this might not have repeated the history of 1783, 
and might have escaped the ruin which fell on Messina and Reggio. 
Unfortunately, this was not the case; though the daily newspapers have 
said nothing, the Hnnzpshire Chronicle has published a letter from a 
correspondent containing some very interesting extracts from the Resto 
del  Cadino, which give an account of a medical mission, despatched from 
Bologna three days after the earthquake. Composed of doctors and 
medical students, to the number of sixteen in all, i t  seems to have been 



the only relief party which left the sea-coast towns and struck inland to 
the communes of Oppido, Scido, and Delianova, where, according to the 
narrative of Dr. F. Cavazzi, they arrived on January 5, eight days after 
the earthquake, to find that they were the first to bring succour to this 
district. After attending to the wounded and ministering to their 
immediate wants, they left, thinking that they were only the first to 
bring help, not the only ones; yet everything was wanting there. As 
along the Calabrian coast and at  Messina, ruin was widespread, most of the 
houses had fallen, those still standing were uninhabitable; the people 
who had escaped with their lives were living in the open or sheltering 
from the weather as best they might in old wooden sheds, in huts made 
of branches and grass, or under mats stretched on poles, or carts on end. 
This account serves at  least to show that the earthquake was not 
confined to the straits of Rfessina, but was equally severe in the district 
which formed one of the centres of maximum violence in 1783; i t  also 
gives rise to a hope that some of the abundant and, i t  must be con- 
fessed, somewhat indiscriminate charity which has been poured out on 
the cities of the coast may find its way inland to the towns, whose 
need is greater though less known. 

Apart froill accounts of the great shook of December 28 last, the news- 
papers have frequent reports of earthquakes both in Italy and elsewhere. 
So far as the reiterated mention of fresh earthquakes in Calabrin goes, 
the explanation is more human than physical; the citizens of San 
Francisco, who, in public meeting assembled, passed a unanimous resolu- 
tion that there had never been an earthquake, were not likely to make 
much of the aftershocks which invariably follow a great disturbance, 
and discouraged, to the best of their ability, the transmission of news 
which might check the flow of commerce through their golden gate, 
but those of Reggio and Nessina have no desire to stop the golden stream 
which is pouring from every quarter of the world upon their shores, and 
the earthquakes which occur are made much of, their magnitude is not 
depreciated, and we have heard of several which were nearly, and one 
which was said to be quite, as violent as the great one. Among tho 
aftershocks there will certainly be one, if not more, of destructive 
violence, and that on the evening of January 23, which shook down 
several buildings still standing at Reggio, may, locally, have reached 
a degree of violence comparable with that of December 28 ; it was 
certainly bad enough to have done material damage and probably have 
led to loss of life had it stood by itself, but whatever its violence a t  
Reggio, the limitation of the area over which i t  was severe shows that 
its real magnitude was small in comparison with the principal shock. 

Not from Italy alone come the reports of earthquakes, but from every 
quartor of the globe ; yet the great increase of earthquakes in the news- 
papers does not mean any corresponding increase in their real frequency. 
The phenomenon lies, in fact, within the province of the psychologist 



rather than of the seismologist or geographer, and it is the destructiou 
of Messina which has induced news agencies to report earthquakes, and 
newspapers to print the reports. Most of these refer to trivial and local 
earthquakes of no importance or interest in themselves; a few may 
deserve passing notice. On January 11 an earthquake was felt on the 
Pacific coast of North America, which did some small damage at Port 
Townsend, in Washington State, and wa8 said to have been " severe " a t  
Victoria, B.C. The region is one where earthquakes periodically occur, 
and is on the outskirts of one of the principal centres of earthquake activity 
of the world. On January 13 the whole of northern Italy and parts of 
the Tyrol were shaken by an earthquake, which was certainly felt from 
T r i e ~ t  to Genoa and from Trient to Siena, but did no damage except 
to a slight extent near Bologna. On January 19  an earthquake in Asia 
Minor destroyed many houses, and caused some deaths at  Pl~ocsa, 
Cassaba, and Menemen; this again is a region where earthquakes are 
not infrequent. 

The most important, however, is one whose origin lay in the Luristan 
province of Persia, about two days' journey from Burujird, where some 
fifty villages are said to have been affected and 6000 lives to have been 
lost. Though i t  occurred on January 23, news only reached Europe 
on February 18, but it had been reported in the daily papers as a distant 
earthqualre of unknown origin, recorded by the seismographs in Europe, 
India, anit at  the Cape of Good Hope, which was sensationally reported 
to be as "great as Rlessina," and this appears to be ahout its real 
greatness. The records reported in the papers showed that the origin 
must have been somewhere in Western Asia, along a line running about 
north-north-eastwards, to the east of the Caspian sea, but did not permit 
of its being more closely located, for the seismograph at the Cape of 
Good Hope evidently failed to pick up the first preliminary tremors 
of the disturbanoe. As time went on and nearly a month elapsed before 
the place of origin was fixed at  the southern extremity of this line, it 
seemed probable that the centre lay in the deserts east of the Caspian, 
where there is plenty of room for an earthquake no greater than the 
Calabrian one to have escaped notice or record ; for although this was 
a great world-shaking earthquake, of what may be called the first order 
of magnitude, i t  was anlong the smallest of that order. We have, 
unfortunately, no real standard of comparison of the magnitude of 
different earthquakes; the true measure should be, not the local violence 
of shock, still less the money value of the damage done or the number 
of lives lost, but the energy liberated by the disturbanoe, or the work 
done, and this energy we have no means of measuring. There is, 
however, good reason for supposing that it is proportional, even if 
not directly proportional, to the area over which the shock could be 
felt, or the seismic area, as defined by Robert Mallet, and as this area 
can usually be determined with approximate accnracy, we have a 



means  of r ang ing  e a r t h q u a k e s  i n  o rde r  of precedence of m a g n i t u d e  
w h i c h  g ives  a n  idea  of t h e i r  re la t ive  impor tanoe.  J u d g e d  b y  t h i s  
s t anda rd ,  t h e  Ca lab r i an  e a r t h q u a k e  r a n k s  f a r  be low m a n y  o the r  h is tor ic  
ea r thquakes ;  t h e  seismic area,  i nc lud ing  i n  t h i s  t h e  a r ea  u n d e r  sea, over  
w h i c h  i t  m i g h t  p re sumab ly  h a v e  been felt  h a d  t h i s  been  d r y  lancl, w a s  
n o t  m u c h  ovor 90,000 squa re  mi l e s  ; t h e  area,  s imi l a r ly  calculated,  for  t h e  
Californian ea r thquake  of 1906 w a s  more  t h a n  four  t imes  a s  g rea t ,  a n d  i n  
t h e  I n d i a n  ea r thquake  of 1897-the g rea t e s t  w h i c h  h a s  been  subjec ted  
t o  de ta i led  examination-the a r e a  w a s  1,750,000 squa re  miles,  o r  abou t  
t w e n t y  t imes  a s  g r e a t  a s  t h a t  of t h e  r ecen t  e a r t h q i ~ a k e  i n  Calabria.  

THE GEOGRAPHICAL DIS'I'RIBUTION OF THE MEAN ANNUAL 
RAINFALL OF WALES AND MONMOUTHSHIRE.* 

By GEORGE BRANSBY WILLIAMS,  A.U. Inst. C.E. 

THE various existing meteorological maps which illustrate the distribution of the 
annual rainfall ovor Walos and Monmouthshire, being drawn to comparatively 
small scales, do not do more than show the broad outfines and approximate posi- 
tions of the wetter and drier areas. A detailed and accurate rainfall map of the 
Principality is very much wanted, and the statistics referring to this subject, which 
have been steadily accumulati~lg for the past forty years, have now reached 
8 point at  which they render the compilation of such a map possible; for although 
the information available at  the present time is not sufficient to enable us to 
fix the isohyets (or lines of equal rainfall) with absolute accuracy in all parts of 
the country, they can be located with confidence in the greater portion. 

At different times I have had cause to make investigations as to the amount of 
rainfall in various parts of Wales, and I have now included the whole of the 
country, and brought all the figures up to date. The process has been a some- 
what laborious one, but I have endeavoured as far as possible to insnre the accuracy 
of the calculations which form the data from which the map accompanying this 
paper has been compiled. This map shows the geographical distribution of the 
rainfall in greater detail than any map hitherto published. 

The physical causes for the high rainfall over the greater part of Wales are well 
known. The moisture-laden winds from the Atlantic biowing up the numerous 
valleys ~ h i c h  intersect the land between the mountain ranges and the sea, and 
which in the majority of cases on the south and west coasts rlin in the direction of 
the prevailing winds, are met at  the upper ends by the steep slopes of the mountain 
sides, causing the air to rise suddenly, sometimes as much as 1500 to 2000 feet. 
The consequence is a heavy precipitation of moisture on the summits and on the 
lee sides of the ridges. This heavy rainfall takes place in some instances, as on 
the mountains of Carnarvonshire and Merionethshire, within a few miles of the 
sea; but on the Fforest Fawr and Brecon Beacon ranges in South Wales, and on 
the mountains of Mid Wales, the distance of the high lands (and cousequently 
of the wet areas) from the sea is considerably greater. 

Although a large number of gauges have been kept at various tiines in Wales 
and ?Ilonmouthshire, :)ley have been very unevenly distributed and the records are 

-- -- -. - 

* Research Department, January, 1909. Map, p. 332. 
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church only just in time to have those remains jealously guarded from destruction. 
The Charterhouse, the Temple, the Inns of Court, the Guildhall are next treated of, 
and these features of London remaining to us now are interspersed with articles on 
the City companies, Hanseatic League, and the City arms. Mr. Ditchfield intro- 
duces into his sketch of the City companies an illustration of Fornival's Inn in 1804, 
another example of his curious notion of editing. Mr. Mylne's article on the palaces 
of London is distinctly useful, though we do not understand why a short disquisition 
on the martyrdom " of Charles tho First comes in here. Mr. Mylne has, on the other 
hand, missed the important point of the palaces of the sovereign being outside the 
City and not within it, and he should have carried his researches a little closer into 
Bridewell and other places in order to illustrate this important subject. Mr. Ordish's 
article on Elizabethan London is really good. I t  is expansive and commanding. I t  
deals with its subject, and does not play around it. I t  does not waste words on 
meaningless explanations of small points. To London topographers and students of 
maps i t  will be found to be of real service, for it acts as a guide, and we willingly 
follow the survey thus set before us. Mr. Wheatley on Pepys' London is of course 
good, and we travel about with him from place to place as the great diarist com- 
mands. We thinlr the illustration of a "portion of an exact survey of the streets, 
lanes, and churches," December, 1666, unaccountably placed opposite to p. 8 in vol. 2, 
would have properly illustrated Mr. Wheatley's notice of the Fire on p. 79. Mr. 
Tavenor-Perry on the bridges gives us a most useful summary, but his modest 
description of some of them as "frankly utilitarian" does not convey an idea of the 
hideous monstrosity which takes us from Westminster to Lambeth Palace! The 
clubs, coffee-houses, and literary shrines are dealt with, but surely Miss Elsie Long 
should have referred to the historic houses now being marked all over London. 

There is much in these volumes which the general reader will gladly possess, and 
some few things which the specialist will welcome, but it,does not appear to fill a 
gap, i t  does not illustrate the pageant, which is its special purpose, and we feel that 
the sporadic collection of articles, however ably done individually, does not com- 
pensate for the omission-the fateful omission-of a plan or scheme which will carry 
the reader forward from one stage to another of the subject-matter. 

Cr. L. G. 

ASIA. 

' Eine Reise durch Zentral Asien irn Jahre 1906.' By Dr. Erich Zugmayer. Berlin : 
Dietrioh Reimer (Ernst Vohsen). 1908. 12 maske. 

To those who are familiar with travels in Central Asia, the most interesting part 
of Dr. Zugmayer's story is that which relates to Tibet. Making Polu his starting 
point for his attack on the Kun-lun mountains, he followed up the valley of the Kurab 
Su to its source, and then, striking east from the pass (5860 metres), descended the 
mountain-side, in spito of its precipitous character, towards the Keria Daria. The 
journey was so difficult that one part of the route, only 4 kilometres long, entailed 
ten hours of arduous labour. Then advancing from Baba Hotun, in the Keria 
valley, towards Lake Markham, the party, after climbing to a height of 5950 metres, 
found it impossible to proceed further, as their animals could not stand on the 
slippery ice, which extended to the col (6100 metres). In  one night five animals 
succumbed from cold and exhaustion, and a retreat had to be made the next day 
towards the valley. Escape from the valley for a t,ime seemed hopeless, and at  last, 
abandoning the attempt to proceed further eastwards, the expedition made its way to 
Lake Apo-zo (Aport-tso). On the way Dr. Zugmayer found that the headwaters of 



the Iceria valley consist of two considerable streams, and not of several branches as 
his maps showed. 

In the six weeks occupied in reaching the lake, over two-thirds of his animals 
had died from exhaustion or accidents, and Dr. Zugmayer found i t  necessary to 
abandon a large quantity of his stores and to send messengers to seek for some 
Tibetan encampment from which other animals could be bought, no matter at  what 
price. Meanwhile he occupied himself in mapping out the lake and investigating 
the natural history of the region. A t  last his messengers returned, but with only 
three yaks, and he had to resign himself to curtail his projected journey and travel 
eastwards. 

On leaving Apo-zo he proceeded to Rlangzakn lake, and striking southwards 
came for the first time into contact with Tibetans, from whom later on he was able to 
buy yaks and ponies for his train. But word was sent on ahead to Rudok of his 
approach, and i n  his arrival at  Noh he received a message that he must return from 
Tibet by the way he had come, aud that no provisions were to be supplied him until 
he started back. After some days he prevailed on the Governor of Rudok to allow 
him to proceed to Leh, but this was only on condition that he did not visit Rudok 
on the way, and was attended by an escort. From Noh he followed a route to the 
north of the mountain chain which slrirts Pangong lake; and later on, after the 
escort had gradually dropped off, a line was struck to the west end of Pangong lake, 
and thence vici the Kisu-la pass to Leh. After passing the Kisu-la pass the party 
had their worst experience of thirst. On arriving at last a t  water, they came into 
touch with civilization in the person of a hunter attached to an English lady who was 
shooting wild sheep in the mountains. 

The primary object of the expedition was to study the natural history of the 
country traversed, and the collections formed en route will form the subject of special 
papers. I n  addition to the work entailed by the collection and preparation of 
specimens, observations nrerc constantly taken to fix geographical positions along 
the 700 kilometres traversed in Tibet, and thermometrical and barometrical records 
were preserved. The story of the adventures in Tibet is extremely interesting, but 
i t  is to be regretted that the value of the book is in Bome degree diminished by the 
absence of any good map; without this it is impossible to tell where the traveller's 
route crossed those of Deasy, Rawling, Bower, and others who have opened up to the 
West this corner of Tibet. Some of the illustrations are very good, and to some 
extent they incidentally supply the lack of a table of contents to the chapters.' 

TV. R. C. 
AFRICA. 

' Colonial Reports-Annual,' So .  565, The Surveys of British Africa, etc." London : 
Wyman. 1908. 

'Geodetic Survey of South Africa.' Vol. 6. Reports on the Geodetic Survey of the 
Transvaal and Orange River Colony, executed by Colonel Sir W. Q. Morris, and of 
its connection, by Captain H. W. Gordon, with the Geodetic Survey of Southern 
Rhodesia. With a preface and introduction by Sir David Gill. London : Harrison 
& Sons. 1908. Maps and Illust~ations. 

Ministry of Finance, Egypt. Survey Department. A Report on the Works of the 
Survey Department in 1907.' By Captain H. G. Lyons. Cairo : 1908. 

'Survey Department, British East Africa. Annual Report, Fin~ncial  Year 1907-08.' 
Illustmtiona. 

The existence of such a large mass of publications on the subject of the survey 
of British Africa and other parts of the empire is a gratifying evidence of the 
increasing interest taken in scientific geography and of the progress being made 
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JOURNEYS IN TIBET, 1906-1908.* 

I. GENERAL NABBATIVE. 

By Dr. SVEN HEDIN. 

EVEI~Y one acquainted with the map of Tibet will think this nlap (p. 516) 
an extraordinary one, as i t  is not like even the very latest maps pub- 
lished in Europe. We are accustomed to regard Tibet as an enormous 
plateauland situated between the two highest mountain systems on 
the earth's surface, Ewen-lun and Himalaya, and from the comparatively 
level surface of this plateau we are accustomed to think mountains 
rise as groups or islands, or as small short ranges. Only the Kwon-lun 
ranges, Arka-tagh, the eastern part of the Eoko-shilis, and Tang-la, 
and some of the ranges situated between the upper courses of the 
Indo-Chinese rivers were really drawn on the maps as uninterrupted 
ranges; and the same was of course the case with those parts of 
Weat Tibet which have been survexed by the Survey of India, and 
where the Karakorum is the most magnificent of all. But for the rest 
of Tibet, the interior of this the most enormous protuberance c: 
upheaval of the Earth's crust, our maps have hitherto been uncertain, 
and in vain we have tried to find any kind of orographical order or 
plausible systematic arrangelllent of the mountains. 

I-Iowever, i f  one uses and compares critically all the material that 
has been brought home by the few explorers who have crossed the 
interior of this mysterious country, or16 will easily find that even if the 
different routes are far apart, they are anyhow sufficient for drawing 
the most iiriportant conclusions. On my journey, 1899-1902, when 
I crossed Easter11 Tibet on three different ineridional lines, I had an 

* Read at thc Royal Geographical Society (Queen's Hall), February 8, 1909. Map, 
1) 516. 
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excellent oypoltunity to exailline the situation and east-west diree- 
tion of a whole seiies of ranges fro111 the country of Lop in the 
north to 31;" N. in tlle soutl~, ancl I indicated thein on a general 
nlap. Falthest north we have the Ustun-tagh, the boundary range of 
the  I<\ven-Ian sloping down to tlle basin of Eastern 'l'urkestan, and 
soutll of i t  several other ranges helonging to tho same syatern, and 
S ~ I  eadirrg out like the fingers c,f a Ir,~nd to the east-for instance, Akato- 
tagh, Yilve chimcn, T'iaslih-tagh, Chimen-tagh, ctc. Then follows the 
highest iange of tlle Kwen-lull system-Arka-tagh. South of Arka-tagh 
is an enorlnous latitudinal valley, and south of i t  is  the lailge of Iioko- 
shili, or " the  green hills," so called by the Tajinur-mongols of Tsaida~n. 
r 1  lhe i l  illy three routes cross a rallgc which is t l ~ e  western contin~iatiorl 
of the &Iongolian Dungbure, and south of i t  I crossed, again t h ~ e e  
tiincs, the iange ~ t h i c h ,  further east, is  called Euka-~iiangna, or < ' t he  
wild J alr's heacl," by the &longolian pilgrinis going to Lhasa. Only once 
1 crossccl in a very higll double pass the gigantic range Tang-la, which 
W ~ S  inade ~;LIIIOUS sonle sixty-three years ago by Abbe k1uc7s journey ; and 
finally, south of Tang-la, I crossed a whole series of sm:illcr ~ a n g e s  
stretching east antl west, the so~ i the r r~ i~~os t  of them situated on the 
soutl-lein sl~ore of Selling-tso and Naktsang-tso, or Tso-ngombo. 

Now, I have only nlentioned the most impoitant ranges. They are 
separated fiom each other by  very broad latitudinal valleys; but  in 
those \alleys, which i t  takes often three days to cross, there are 
innume~able sruall ranges, which i t  is- almost iillpossible to follow, as 
they a1 e gelleially interrupted, and in some cases simply to be regarded 
as ra~nifications from the high ranges. 

Some one may ask : Well, you know the orograyhical arrangement 
and the l~aiallelism of tlle ranges in t l~ i s  part of Tibet, but  how do 
you know that the aanle laws prevail to the east and west through 
the whole cou~ l t iy?  Then I will icply illat on 1113~ jou~ney of 18%i I 
wcilt for two 1nont11~ straight east, with Arka-tagh on my  left and 
Koko-shill on niy right, witllout cios\ing a bingle pass lintil 1 tuined 
~~o i th -eas t ,  ciossing A~ka- tagh iu the Mongolian pass of Yike-t5oha11- 
dabail. Further, 11 e have TVellby's and Nalcolrn's jouiney of the same 
year, lH!)(i, through the n l ~ o l e  of No1 thcrn 'l'ihet fro111 Ladak to the ul)l,cr 
p u t  of the ilortllci n brancl~ of Y:nlg-tse-hiang, Kapd~itai-ulan-murer~, t l ~ c  
soulce of wl~icll tileg discoverecl. On the wholc of this grecit journey 
throl~gll No1 thc l l~  'l'ibct t l ~ e y  11.ttl tllc I<olro-shili range on their lcft antl 
I ) n r ~ g b u ~ c  on tllcir light, and h:/lI 11ot to c ~ u s s  :I sillgle lnss wort11 
~trc~lt ionir~g until thcy turr~ed noith-ea6t ancl went over tlic Iioko-sh~li. 
'l'l~ose two iuutes are a very impo~tant  contrul td tlic f,lct that  t11c 
lllountain Iangea of Changtang stletch uninteriuptedly west to east. 

Bctween lily routes of 1900 wc have the route of Ronvalot and 
Plince 11~~11-y of Orl6ans of 18S9, and t1lc.y crossed tlic same iange5 :IS 

I, bllt by  othcr passes. To thc east the infori~lation given by t l ~ e  



Lazariat fathers, IIuc and Gabct, 1845, by  General l'rjevalbky oil 
his ~evera.1 fainons jouri~cys from 1870 to 1883, and by Rockhill's 
fine jourrley of 1802, is quite sufficient to make i t  possible to follow 
the rarlges far to the cast, the Kolco-shili being called Bayankhara-ula, 
south of the source of ITwang-110, the Uungburc stretcl~ing betwcei~ 
I'ang-the k i ~ m g  and the northern Mekong branch, the Bulra~nangi~a 
1)etween the two Mekong brancl~es, the Tang-la. being a watcrshecl 
between Blekong an;l Salwen. 

As to the conntry to the west t l ~ c  illaterial existing feems also to 
be sufficient for re1ial)le c~onclusions. Here we have first Littledale on 
his andacio~ls journey, 18!)4-5, and west of him Dntreuil de llhins and 
Qrenard, 1893, their iiiap being one of the best ever nmde in'Til.)et. 
'rllen fullows a great gap, the greatest unex1)lorccl patch still left in 
Tibet, :nlcl then Iny route of 1!106, on which I crossed the western 
continua ti or^ of the two ranges I knew before, and which had been 
crossed, as btated, hy Iiiftledale and de Illlins. One step further vcs t  
we have Bower's journey of 18!)1, and then the several routes of 
I)easy, lS!M, and liawling, l!)O;J, both equally inlportant and hot11 
giving 11s the nlost accurate ancl excellent maps of Westcrr~ Tibet, :IS 

I have been able to prove more than once. Between their Inany 
routes up  and down is my last journey of 1008, when I, as far as 
to Lemchung-tso, hacl very little to adcl to their tl~orongh cxl~loia- 
tion, and when I c~ossed for tho sixth time this crloii~lous rang,., 
being the western contiouation of Tang-la, and nothing else than the 
eastern continuation of Karakorum. As to the westernmost part of 
the Karakorum-Tang-la range, i t  has of course been crossed hy 1 do not 
know how many explorers--Aclolf Schlagintweit, who was, 1 believti, 
the first European to reach Eastern Turkestan fiom India in 1857, 
and murdered in Iiashgar ; Johnson, the first British exploier to 
Khotan, 1 8 G ;  Hayward, murdered on l ~ i s  w a y ;  Shaw; I)alglcisl~, 
illurderecl on t l ~ c  Karakorum pass ; Youi~ghubband severdl times, mole 

uspecially on l~irr fainons Journey over the Illus-tag11 pass, and ],,any 
illany others. 1 crossed the Karaltorurn pass in 7902, and tliell, ~ I I  

l!lOCi, a pass situated a little to the east of ('hang-lung-yognla, \vhicl~ 
was take11 by the Fursgtl~ Elrnbassy to Yakub Hcg of Kasllgar in 1873, 
information which 1 got fro111 oltl (+uffaru, one of my servants, who 
ll;t(i follo~vcd Forsytll to Baslrgar ancl seen the great Y~lcub  Bcg ill 
id! his pomp and stato. I~anek-la is illso a K a r a l i o r u ~ ~ ~  pass, and Ilas 
1~eo11 crossed by several csplorcrs, all Jiritibl~. 

Whcn going fro111 India to Eastern Turlccstal~ onc crosscs 11ortl1 of' 
tllc liaraltoruni range two very conhiderablc ranges-the Suget rangc 
in Sugct-davan, a col~tinuation of Icoko-shili, and the Sar~dsll~i  rarlge in 
Sandshu-davan, the contimi:ttion of Arks-tagh. The T)nngbure alld 
Buka-mangna die away to the west before they have reached so far. 
Fa r  West, i n  countries under Brit is l~ rule, i t  is  easy to study the 

2 u 2  
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~)arallcli~m of the ino~~ntain ranges by help of the admirable nlaps of thc 
Si~rvcy of' India. A couiltry with this strictly parallel arrangement of 
the ranges is called in German a " Faltenl:~nd," and a mountain system 
with the same orographical architecture a " Faltengebirge," and Tibct is 
the greatest Fitltcllland of the earth, although Persia is also a beautiful 
example of the same structure. 

I t  is, of course, impossible to give a sufficient description of the 
physical geography of such a great country as Tibet in one or two 
hours, Tibet being four times as big as France. 1 will only mention 
that between the several ranges stretching through the whole of 
Chang-tang, there are latitudinal valleys, and that every one of their1 
is divided into a great number of self-contained basins, i .c. without 
outlet to the ocean, or even to Eastern Turkestan or Tsaidam. I n  the 
bottom of almost everay such depression is a salt lake, where the rock 
salt, carried down by small brooks, has accunlulated for thousands of 
years. As a rule, the ground of the latitudinal valleys is very level; 
as I said, \Yellby had alillost no passes to cross on his long journey 
through Tibet, but going from north to south I had a lot of passes to 
wander over. 

Many different agencies are working constantly to level out the 
couiltry. The capillary frost forces the hardest rocks to burst and fall 
into pieces; the finer material, dust and sand, is carried away by the 
wind and contributes to fill out some depression; greater material is 
brought down by the brooks and the rain water, and the result is that 
the ranges are growing lower and lower, the depressions higher and 
higher, and the relative altitudes diminish in the course of innumerable 
centuries. Jf one has seen the Sachu-tsanpo in the rainy season, dark 
grey with mud and silt brought down to Selling-tso, or a spring storm 
with the air absolutely full of sand and dust, one will easily realize 
the enormous work carried out by wind and water in the transportatio~l 
of solid matelial. Once Northern Tibet was no doiibt as accentuated as 
the Himalaya-it is the work of the atmospheric influences of geological 
periods that has given the country its present relief. Solid material has 
filled up all deep valleys and depressions, and denudation and tiansporta- 
tion are still going on, and what we call a platcauland is a perfectly 
secondary phenonienon. IIere the horizontal lines prevail, specially in 
Central Tibet; one has to go down to peripheral country to find vertical 
lines in the landscape. My panoramas will show how w r y  level the 
land is as a whole, in the saine way as the ocean seen from a ship's deck, 
cvcn if the waves are as high as they possibly can be. The whole of 
Tibet is like a sea, the gigantic wakes of which, driven up by northern 
or southern winds, have been changed into stone at  the nlorrient of their 
worst fury. On the ocean every ninth wave is said to be higller than 
the rest-in Tibet the case is the same ; after a certaiu interbal one 
coines to a mountain wave inuch higher than the neighbours. I t  is the 
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tangential pressure in the Earth's crust that has forced those ranges to 
rise, and as the pressure has been stronger in the west, the ranges are 
here situated much closer to each other than in the east. They diverge 
from the enormous mountain knot of the Pamirs, and the distanco 
between them becomes greater and greater to the east. 

Time does not allow me now to enter upon the interesting question 
of a probable Ice-Age in Tibet, the curious distribution of the lakes, 
most of them being situated near the highest mountains, nor can I 
give now an account of the general meteorological and climatological 
relations-as I know them-the prevailing west and south-west wind 
being the niost conspicuous and cliaracteristic elemcnt. I will only say 
that, so far as my cxperience gocs, i t  rains Inore iri the past than in 
the west, but snows more in the west than in the east-that is to say, 
that Eastern Tibet gets most of its precipitation in summer, Western 
Tibet in winter. The fluctuation of the water stored in lakes and 
rivers depends of course upon the precipitation, and as this is diminish- 
ing all lalres are slowly drying up, although this may be only a periodical 
phenomenon. The abundance of grass depends also upon the rain, arid 
as the prosperity of the flocks depends upon the grass, and the existence 
of the noniacls, nay, the whole country, depends upon the flocks, evcry- 
body is looking out for rain, specially in July and August, which is tlie 
rainy season. 

Of great iritcrest i t  will be to draw on a map the boundaries of 
all the self-contained basins we know ; they form a vcry curious mosaic 
on the plateauland, ancl their exterior boundary is the chief watershed 
of Tibet, in wllicll the greatest rivers of Asia, except the Siberian and 
Arnl rivers, rise. As to the heights, the data we possess are now so 
numerous, that i t  will not be difficult to make a general hypsomotric 
map with the regions of different height in different shadcs of brown. 
r 1 l h e  nlap illustrating this lecture gives only a vaglle idea of tho general 
orographical structure. From 1200 different places on this journey I 
have taken specimens of rock with dip and fall, and from these a general 
geological map and geological profiles may bo constructed. Every one of 
thosc sciences would give material enough for a separate lecture, and 
there is enough to do in Tibet for thc explorers of the future, oven if 
the period of important geographical discoveries is past. 

But now to my journey. The red line is my journey of 1906-1908. 
I t  looks so nice and comfortable on tho map, bat in reality it is a very 
scrioas and difficult thing to cross tho whole of Tibet from north to 
south. I left Leh on August 12, 1906, with the strongest caravan I 
have ever had : twenty-five Ladakis, ninety-scvcn ponies and ninles, and 
thirty ponies hired for the first month. Of tho animals only six came 
through. Dr. Arthur Neve had recommended to me a young Babu, Robert, 
who proved to be a vcry excellent help in several scieiltific ohscrvations 
and a favoarite with both Ladakis, Tibetans, a i d  myself. Rly noble friend 
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of so r11:Lny Asiatic years, Sir Francis Younghusband, 1iad been kind 
enough to provide me with the very best caravan-bashi that could be 
got, Mohamed Isa, who had been with Yoangllusband to Nus-tagh a i d  
Il'lasa, and was RJ der's a~ rd  ltawlir~g's caravail leader ; he was a t  the sicle 
of de Rllins when he was murdered in FJastc~rl Tibet, 18!14, :md he had 
an exlrerierlce of thirty years of Asiatic travel. I shall never forget 
tllc great kindrless ~ v i t l ~  whicl~ 11.11. The Ma11araj:r. of I<:tsllmir, his 
l)~iv:ltc secretary, 1)ay:i I i is l~en Kanl, awl, iu Le l~ ,  C:~ptain l'attt:rsoi~, 
helpeil irle in cvory 1)ossible IV:LY to g ~ t  together :i really first-class 
caravan. 

I V o  we11 t ~ l cm tll-cast over I\.I:~rsimili-la, ci ossed the I<alulrorl~ln east of 
C,h,ing I u ~ g - y o ~ n ~ a ,  croshed Lilig-sl~i-tang and Alisai-chin, crobied I)clsy's, 
IL~wling's, and Welll~y's routes, kept cnht all11 east-i~orth-east, antl turl~cil 
hcn~tli east betwcen the roatcs of Bower antl dc l t l ~ i ~ l s .  On the heights 
of t11t. Bitka-rnangna range ~ v e  lost nine inllles ill 0110 day, but to the south 
t l ~ c  col~ntry I , cc :~ r l~~  more ant1 nlore l~os~)it:lble, wit11 l~lenty of grass and 
~vatclr. After cigllty-tl~rca il:rysl lor~elincss we fonnd the first nomads, 
: ~ r r t l  tllcrl TI-(. ~)assc;I black tetrts alnlost every day, and co~iltl I ) r~y 
yakh to replnce oar dead animals. We left to the enst the lake wllicll 
tlo Ithills calls Arr~ilioiliac lake, coi~tinl~cd stiaight south to Uog-t~r~ng- 
tsangpo, which 1 fullowed a couple of days to get a connection with luy 
map of I !WJ, turned again south-east, crossing two considerable ranges ; 
from one of the111 just a little bit of Dangra-jum-tso could be seen to 
the scn~th. We reached Ngangtse-tso on December 28, and here 
aplwared nly old flielrd, Illadje Thering, with a little escort to stop me. 
Tllo first day he told me I could never proceed in this direction- I hacl 
to l(>auo Naktsarig territory a t  once ancl go north or west ; but the next 
(lay 110 gavc nie per~llission to c o n t i ~ ~ u e  towards Shigatsc. I have never 
been able to 11nderst:md why llladje Tser i i~g changecl his ~llind, but I 
have heard that  this cost him his place and lank. Perhaps it was 
wiong of iile to expose him to  such a great risk, but J believed he had 
got sonic secret order (luring his stay in my cdlnp, and he probably 
believet1 I had got soine private permission to visit Shigatse. More- 
over, my geographical illorals arc quite different to my ordinary morals, 
ancl i f  I can possibly make any geographical discoveries-I go on. 
A i d  on we went south-east, crossing six passes. I really (lo not 
k i ~ o ~ v  1n711y I hnrricd on this tiiue nnlch quicker than usual, without 
itopl)ii,g ariywllere arid m:tkii~g very lorig marches. I t  was as if sonlr 
iuvisil,le force I I ; ~  p11sllcrl me on, and cvcn when we reacllctl Ye-sllu~lg, 
on the liortllcrn l,a~ilr of tlic Tsangpo, wllcre sevcral great gilnpns \vercY 
n fitlong telnptation to visit, 1 clid not stop, but  hi~rlieil on to Shigatsc, 
mrcl eiltercd the city late in tho evc~ring of February $1, 1907. On the 
1 l th, ill the morning, arrived olie 1,1111a :rnd one official from ISevashiurg ; 
t11t.~ told me rlecvs ]lad reached J,11:rsa froln IIlailje Tsering, 311d : ~ t  ollee 
they were serrt with a little force to Ngangtse-fso to stop I I I ~  :111tl foli-c 
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me to return. And when they heard I was gone, they hurried on in 
my steps and reached Shigatse a day and a half after me. If I had 
travelled just a little slower I should never have reached the town, 
never seen Tashi-lunpo and the Tashi Lama. 

The niost important geographical discoveries on this line fro111 
Ngangtse-tso to Slligatsc were the very high mountain syte~ns we 
crossed in Se-la, and south of it the conlplicated river system of 
My-chu, which joins Raga-tsangpo one day above its junction with the 
Tsangpo, and is one of the greatest northern tributaries to the upper 
Rrahmaputm. When I stood on Se-la, and in a biting January galc 
sketched a panorama of the whole horizon, and later on after h a ~ i ~ i g  crossed 
this co~:iplicatecl world of enormous mountaius and this labyrinth of 
deep wilt1 vallejs, I understood that this range could not possibly be 
anything else but the western continuation of the niighty range which is 
situated on the southern shore of Nam-tso or Tengri-nor, the highest 
known summit of which is Nien-chen-tang-la. So when I wrote to 
Major O'Connor I proposed to call the whole range Nien-chen-tang-la. 

The eastern part of this range was for several years fairly well known. 
I t  mras known to I)e a watershed between the Salwen and Brahma- 
lmtrn. The famous pundit, A.K., had crossed it in 1881, probably in 
Nub-kong-la. AbbB I3uc and Abbe Gabet had crossed i t  in 1845 in 
Bhang-shung-la, which again had been taken by A.II., and which for 
centnries has been crossed by innunzerable Mongolian pilgrims with 
the same feelings of exaltation as the l\lohainnzedan pilgrims pass 
Moi~nt Arafat on their way to Mecca. 

Further one step westward we have the pass Dam-largen-la crossed 
by the ad~~lirablc and noble pundit, Nain Singh, in 1874, and just west 
of Kien-chen-tang-la there is Guring-la, crossed by Littledale on his 
il~emorablc journey, 1804-05, when he was forced to return the same 
way. Guring-la and Dam-largen-la are inlportant from a religious point 
of view. Many pilgrims every year wander round Nan-tso, and some 
of thein include Nien-chex-tang-la in the ring, thereby walking over 
the two passes. Se~~era l  gunpas are situated on tlie shore of this the 
greatest lake of Tibet. Three journeys ro11nd the lake absolve the 
pilgrim from all his sins and make him sure of a happier existence 
when he will be next re-born. Then follow Tsebo-la and Shugn-la, of 
which I have got only verbal information, and finally the last hitherto 
known pass to the west, Ealamba-la, crossed by Nain Singh in 1872. 
So far the geographical and orographical situation of this range was 
known before, when I crossed Se-la and co11ld thus draw the range 
sollie 100 miles further to the west. I suspccted already that this range 
continues far, far to the west-north-west, and Ma*jor O'Connor told 
me in a letter from Gyantse that he had long suspected the same thing, 
partly from the rcports of pundits and partly from verbal information 
he had got in Tibet, and he provcd to bc perfectly right. 
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Bnt what did we really k ~ ~ o r c  ? Nothing, or next to nothing ! Did 
the geogra1)hical literature of ally time or any country conktin a word 
about this range except some meagre hypothesis? No, nothing! Nain 
Singh had., followe(2 the Brahti~aputra valley up in 18G3, and so clitl 
llyder and Rawling, \Void ant1 lhiley, on their journey to Gartob, 
which has given to geographical science the best and nlost accurate 
map that evor has 1)cen made in Tibet. But fro111 tlieir route in tlie 
Tsangpo valley the head range carinot be seen from a siugle point, as I 
fol~ntl afterwartls by my own experience. One sees several gangris, or 
momrts, with eternal snow atld ieo, Imt one does not see the head range, 
or rather watershed, itself, and one has not the slightest idea of tlie very 
conlplicated architecture furtlier north. l'erhal information will lead t o  
nothing, as I fonncl. I asked people, especially merchants, who had been 
up to the north for years every year, and got them to tell wl~ere they 
can~peil, where they went over passes, where lakes and rivers mere 
situated; b i ~ t  wlicn I triecl to get seine certain c o ~ ~ c l ~ ~ s i o n  the result 
1)rovfil to be llol~eless confusion. I do not know what Major Ryder 
1)elieved of the conntrg to the north; probably 110 believed i t  was a, high 
plateau-laud, the highest ridge or range of which was sitnatecl :ibont 
3 1 N. lat., and wherc C'llachu and Cliarta-tsangpo had their sources. The 
soutlicrn borrndary of this plateau-land he probably thought was forlned 
by a border range, several peaks of which he measured, and which he 
regarcled as hroken through in  transverse valleys by the two consicler- 
able rivers mentioned above. I believed, as I have explained in the 
fourth volunlo of my last scientific work, that i t  was a highland with two 
ranges l~arallc1 ni th  the 'I'sangpo, and I l1ac1 arrived a t  this conclrrsion 
from Nain Singll's lakes, thore which he had heard of lent not scan ; but 
i t  all prorod to be perfectly wrong. How littlo we really knew of the 
country-" the 1)oktliol Province," n nanie absolutely lunkno~vn to tlie 
natives-is shown also by a letter P got from Captain Eawling, in 
\\hioh he expresses the t,lleory that the great northern tributaries of 
the Tsarig-yo cor~io from the Central Lakes, disco~~erecl by Nain Sirlgh, and 
exactly the same theory is found in Sir Thonias Iloldich's excellent 
book, ' Tibet the Mysterious,' 1v1iic.h was publislicd after Ryder's and 
Hamling's expedition. So all of us who had specially paid attention 
to this problern, ltnew absolutely nothing of tllo country, and we lost 
ct~~rsclves iu I~ypotlieses of very little val~ue, as they had rlo real 
for~rltlation. 

lhlt first let 11s leave Sl~igatsc. I stajecl six weeks there, or rathcr 
in Taslii-lunpo, where 1 spent tlic wliole time. The 'l'asl~i-lanla, or 
Pancl~eri Rinl)oche (Bnnchin I$ogdo, as he is called by the Bfongolians), 
is one of the most remarkable and fascinating men I have inet in 
nry life, and I shall never forget the great Iiospitality and kindness 
Ire showed me as long as I was his guest. I arrived just at  the 
LO~~LI. ,  or New Year's festivals, alirl was invitecl to every (lag's play. 
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How very woildcrful and pictnrestlue i t  all was. The Losar h3 mns of 
Tashi-lu~rpo made a deeper irnpresGon upon me than even the Church 
luusic in Kasansky Sobor in Petershurg, 01. Uspensky Sobor in Moscow. 
They are full of faith and longing, of mysticism and harmony, and they 
lead the listener away to the land of dreams and hope. To begin with, 
they go in crescendo and then in diminueildo as far, far away as if the 
singers were already a t  the gates of Nirvana. 

During my stay in  Shigatse I made acquaintance with another man 
whonl I shall never forget, hIajor O'Connor, although I never met 
llirn l~ersonall~. ; but we were in very lively correspondence, and he 
gave me any amount of valuable information and advice. The Chinese 
Tligh Conlmissioner, Thang Darin, and the An~ban of Lhasa, Lien Darin, 
were extremely polite and kind in their letters to me; they probably 
wished me to go to Gyantse, as i t  would be easier to get me down to 
India from there. But I did not go to Gyantse a t  all. The Tibetan 
authorities of Lhasa seemed not to know a t  all what to do with me. 
'I'hey have hardly made acquaintance with anybody who has been so 
difficult to get rid of as me-except Younghusband, of course. One day 
in Shigatse I got three big boxes from Major O'C'onnor. They con- 
tained a whole library of books and all sorts of most delicious tins, cakes, 
biscuits, wine, liquors, and champagne. Imagine me drinking cham- 
pagne quite alone in my tent in Tibet. Every day in Shigatse I pro- 
posed O'Connor's health a t  my lonely dinner. 

As to the ambassadors from Lhasa, who had to deal with me as to 
which way to return, I would not tell them openly that iny wish was to 
take some northern road where I could study the great range of Nien- 
chen-tang-la further to the west. I thought they would be suspicious, 
and stop me altogether. But I managed to get permission to take 
the Itaga-tsangpo load, and from there the escort took me up over 
the head range again, which I crossed in the pass Chang-la-Pod-la, 
and thus I got some 50 miles more of the western continuation of the 
range. 

Noiv i t  was my intention to go to Dangra-yuin-tso, discovered by 
Kain Singh, and by help of some rupees the esco~t agreed to take me 
down there. As I have said, my geographical morals aro a funny sort of 
thirlg, but well-they give me their lakes and mountains, and I give 
them my rupees, and both parties are extremely pleased and satisfied 
with each other; but for them, of course, i t  is a risk. Now this time, 
when we wele two short marches from the lake, and i t  could be seen in 
tho north as a thin blue line, I was stopped by a force from Shansa 
dso:lg and made to go down to Raga-tasam. But I had fixed tlle 
situation of Targo-gangri, 'l'argo-tsangpo, and Sershik-gumpa, all three 
heard of but not visited by Nain Singh. And I had discovered Shuru-tso, 
a rather big lake at  the very northern foot of the head range. And now 
1 crossed this range again in Angden-la, continuing it some 60 miles 
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further west. In liaga-tasam 1 touched Hydor's and Bawling's ioute 
fur the first time since Shigatso. 

Dangra-yum-tso is much too big on Nain Singh's map, and his 
Mun-tso, two small lakes, are situa-ted not south but west of southern 
1)angra-yum-tso. Both Targo-gangri, one of the most magnificent snow 
~ilountains with glaciers I have seen in Tibet, and Dangra-yum-tso (or 
Ijangra, as i t  is usually called) are holy; i t  is exactly the same corn- 
hination as Mansarowar arid Kailas in the west, a i d  Nam-tso and Nien- 
chen-tai~g-la in the east. ltLtakes the pilgrim five clays to go round tlie 
lake ; the water is slightly salt, but they drinlr i t  :~nyllow, as i t  is holy, 
and a lnan or a pony who has drunk of i t  will for ever he safe from 
wolves and robbers and sickness. At the eastern foot of Targo-gangri, 
one day south of tlie lake, is Sersl~ik-gunpa, a comparatively rich teinple- 
monastery. The lamas belong to the l'embo sect. I do not know exactly 
the difference between the Pcmbos and the ortl~odox, but when the 
o~ thodox say, " On Inane padme hum," the Pembos say, " On mate inoti 
sale do," and they hate each other heartily. As the Greek Catholics 
inakc the sigu of the cross from right to left, whereas the Romau 
C'atholics do i t  from left to right, so the Penlbos have the little funny 
peculiarity of turning their prayer-wheels the wrong way, and both, of 
course, believe the other will burn in eternal fire, or, at  any rate, bo 
re-born in a very poor and miserable form of existence. 

From Raga we went to Saka-dsong, leaving the beautiful snow- 
inasiive of Uhomo-nchong, or " The High Nnn," to orir left. In  Saka 
&Iohainilled Isa died, and was buried strictly after the Alohamineclan 
ritual. One year later some Tibetans told me that ghosts were haunting 
the grave every night, and from the inteiior of the grave one hodrd 
~~iysterious sounds and sighs, so nobody dared to come near it. 

Several ti~lies I tried to get 1,ermiesion to go north to see ~liore of tht: 
groat range and the,  count^ y north of the Tsangpo, but al\vays i r ~  vain ; 
once we tried to slip over, but weie btoppecl by Rongba Inen. 1 wrote to 
Lie11 Uarin anti 'l'hang Darin with special inail-runnels. Lien replied, 
certainly T conld take a nor t l~er i~ road if I liked; but I got his letter 
three rnontlis too late. Thang said he could under IIO conditions let nlr, 
go to the i~orth-west, " as both people and count1 y are wild thcre." I 
wonder how he k~low that. I t  was really hard to go fiirtl~er and 
further west, a ~ l d  to lcave rnore and lllore of the grcat unkno~vn country 
t u  illy right, because this patch north of the lipper Brahrnal)utrc~ was 
the p a l e s t  white patch in Abia, wit11 only ono excol)tion, a part of the 
Arabian desert. 

T l ~ e  Gora of Tradum, a great scoundrel, but one of my best f r io~~ds  
in Tibet, let me go south over the Tibetan frontier and down into Nepal. 
The Himalayan watershed pass one crosses here * is only about 300 feet 

* Kore-la. 
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above the Tsangpo, and i t  should be an easy matter for modern 
engineering to dig a channel and force the upper Brahmaputra to 
become a tributary to the Gangcs, although I really do not know if 
northeln India would become more llappy for tha t ;  tlle Tibetans 
would be awfnlly angry, that is sure. 

The next problem that interested nle specially was to find the source 
of the Brahmaputra, and I have described in a short note how this trip 
was successfully carried out, so I will not take up time with i t  now. 
I t  was n proud feeling to stand at  the throe-headed source of the 
nlagnificent river that goes out in the ocean near Calcutta, Brahillas 
son, famous in the ancient history of India. But perhaps i t  was still 
nlore wonderful, some time later on, to camp eyer a night at the little 
rock from which tho lndus coines out as an abundant spring, grow- 
ing bigger and bigger on its adventurous way down through the 
mollntains, singing its eternal songs between the rocks, the same 
melodies as in the Maccdonian's time. I had a feeling as if the fate of 
my own life through this river in some little way got connected with 
his, although 2200 3 ears lay between us and sans cornparaison, of course. 
But all this, as well as the interesting question of the watershea 
between the Brahmaputra and the Sutlej, and how the Sutlej still, 
although underground, colnes from alansarovar and Rakas-tal ; further, 
rr1y adventurous navigation days and nights over those two lakes, my 
pilgrimage round the holy mount of Kailas or Hang Rinpoche, and my 
journey up to Yumba-matsen and down to Gartok-all this has to be 
left to my next book. 

The two passes Lachen-la and Jukti-la, which 1 crossed on this trip, 
are situated in the very considerable range which stretches north-west 
to south-east, one day north of Mount Kailas, and which I was almost 
sure was the same range I had crossed in Se-la, Chang-la-Pod-la and 
Angden-la. Between Jukti-la and Lachen-la are Dopchen-la and Hle-la, 
and west of Jukti-la several easy passes-for instance, Pema-la. A t  
Chang-la i t  has been crosbed by innumerable explorers and hunters. 
The Indus follows the south-west foot of the range the whole way to 
Gilgit, and the range goes through Ladak, Ealtistan, and Chitral, and 
seems to be in very near relationship with the Hindu-Kush, thus going 
through Afghanistan also. But here was the weak point : i t  hat1 never 
been proved that this western range was uninterruptedly one and the 
same as the eastern one south of Tengri-nor, and when I had come so 
far, I would give my life to solve this beautiful problem, which might 
certainly be called the most important and nlagnificent geographical 
problem still loft to be solvcd in Asia. But when I reached Gartok I 
was far from the definite solution. Between Angden-la and Lachen-la 
I had left a gap some 300 rniles long, and of this gap I knew nothing, 
although 1 and Nain Singh were the single explorers who had gone round 
it. Only step by step should I be able to nnderstand and to penetrate 
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into the very soul of this gigantic world of mountains. It takes time- 
of course i t  must take time to digest such a a  enorrllous lot of stone as 
this mountain system. It can be done only successively and with an 
angel's patience. ICvery new pass over the head range will make the 
complicated orography clearer and open new perspectires. 

Well, when I arrived in Gartok I was sure I could not leave Tibet 
without having crossed the unknown country a t  least once. If I 
succeeclecl in this, i t  was my plan to reac l~  India riti Nepal. And 
so we began to t ry  and demoralize the younger Garpun (the other was 
sick) in the most horrible way. The great Ladaki nLerc.hant, Gula111 
llazoul, to whom the Garl)un is i n  debt for big sunis, tried a11 possible 
ways to get perl~lissioli for me to go eastwards into the unknown. l i e  
said that  when our animals died we had bee11 obliged to bury some 
precious boxes somewhere to the east, a i d  had to go and fetch them 
now, which was, of course, a formidable lie, as we had not lost so much 
as a box of matches; but  the Garpun replied tha t  lle did not care a bit 
for my lost boxes, and that  i t  was more in~portarit for him not to lose 
liis own l~edd,  which he was sure of if he let me go into the forbidden 
country. Then Gulanl Hazoul told l~irll Ishould give him two thousand 
rupees if he let rile go, but he answered dramatically: " I f  this house 
were of solid gold, and he gave i t  to me, I should not take i t ;  if he tries 
to slip orer  to the east without permission, I will send armed men to 
catch him." So he was too strong for us, and I had to think over a 
quite different scheme. 

I decided to go round again and to enter the Chang-tang from the 
north, and cross the whole of Tibet diagonally once more. I knew i t  
mas a matter of half a year to reach regions whicli were only one month 
from Gartok, and tllis half year was the wintcr. But now, of course, 
the Garpuu mas suspicious, so n ~ u c h  the lnore as 11e saw 111e biiy twenty- 
one Tibetan mules fi-orn Gu lan~  ILazoul. 

From Gaitok we sent cour ie~s  to Gu la~n  liazoul's father in Leh, 
old Haji Naser Slla11, to arrange 2% cynite new complete caravan for me. 
IIe uronld even p r o ~ i d e  I I I ~  with new nlen ; not a single nlarl of the 
first set should follow me, as they might have been recognized later 
011. When I reached Durguk, November 30, 1907, the rlew caravan 
11:~cl arrived tlie very same day, and everything was ready. 

I n  Chrtok I had told everybody tha t  I was going to Iillotnn and 
l'eking. Even Ilaji Naser Sllall and the new eleven men believed this 
was tlie idan. I went so far as to send a teleg~arn to  Renter about 
Iihotan. It was quite necessary that    lo body should snspect anything 
else, because Rudok-dsong has spies in Ladnli, specially one in Durgnk, 
and if he should ha\ e got the sliglitest suspicion about the real plan, me 
should ha\-e been stopped somewhere llorth of Rudok. My new cal avan- 
hashi, Abdul Kerirn, was a perfectly honest nlail, but the greatest ass I 
11:~\e ever met. I ordered hi111 to take corn for the aninlals fi)r three 
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mont,lis, I,nt as he was sure we shonld go to Ehotan he took corn only 
for twenty-one days. For the inen, fortunately, he took five months' 
pro\ isions as ordcred. I had one little tent ,  the ]lien two bigger. My 
luggage was reduced to a niiniriilli~~, tlircc boxes only ; amongst their 
contents there were two complete T~adalri dresses, as i t  mas lily intention 
to travel in disguise as a T~ndalii merchant as soon as we came across 
natives. Only three ponies, two mules and one dog were veterans fro111 
the first jonrncy. I'erliaps somebody iiliglrt recognize them. 011 no, 
they were all dead long ago, when we nlet the first Tibetans. A11 the 
rest, men mld forty ar~imals, were new. 

We left 1)nrgulr on Dccculbcr 4, and i t  was a hard journey that  
b e e n  now, the hartlest 1 haoe ever made. We penetrated deeper and 
clcrper into the llcart of Aria, ba t  also into the licartof a new winter, and 
a winter on tllore cnor~no~ls  altitudes. Fronl Shcyok we took a man, who 
had to look after our twenty-six sheep; and as 11c was a new addition 
to the caravan we bcca~ne thirteen-but we were not superstitioas. 
Wc niet several caravans from Yarlcancl. One of thern was a perfect 
wreck, and had lost fifty-two ponies on the road. In  one caravan I met 
nly old servant, Mullah Shah, who was also with Littledale, and now he 
had i ~ o t  hccn to his hollle in Chercl.lcn since he left me in 1902-what a 
wonderfill life of wanderings and struggle they live, those Asiatics. 
Most of the Yarkandis adkised me to wait till spring, as the ICara- 
ko ru~n  pass was very bail. T l ~ e  whole way is  fill1 of dead ponies. 
At one place, during two houra' ride, I reckoned sixty-three. Some of 
them looked as if they mere taking a rest only, some were half-buried in 
snow; the dogs barked a t  t l ~ e m  until they got accustome(1 to see 
thoin. At  several places we passed heaps of boxes and big packets of 
silk left by cara\ans that  had lost all their animals-it is like ships 
baving to throw all their cargo overboard when tliey begin to sink. 
I t  is a real Via Dolorosa; those grey g ~ a n i t c  rocks could tell no end 
of sufferings they hare  witnessed; in the night one thinks one can 
llcar the sighs and heavy breathing of an endless carnival of animals, 
t l ~ c  veterans not able to walk any fr~rther. 

The  Karakonxm pass can never be iniproved--it is the absolute 
l ~ e i g l ~ t  that  kills. But in the Sheyok valley, where the road crosses 
the half-frozen river twenty-five times, solnctlling co1xld 1)e done. It 
1n:ty be strategically wise to leave the bad boundary roads as they 
aic ; but trade with Eastern Turkcstan suffers fronl it. I n  the Durguk 
v:~lley a couple of dynanlite cartridges would improve that horrible road 
immensely. 

We passed a nian who Elad been abandoned with both hands and feet 
frozen on the Iiarakonxm ; the fingers were literally falling off. B e  
said he was creeping down to  Shcyok. \lTc gave Ilim bread, flour, 
matches, aud solne rupees. I n  the niglits the moonshine was brilliant, 
the rnolxntains stoocl like black coffins on both sides of the valley, with 



thc l~lillding wliite h~~owlields ovcr thern. iZ lonoly mvcu followecl 
us for a inontll; I hate tlleln; they only wait in case somcbody 11i:~y 
I)(: left bchind. I3nt on 1)crcrnbcr 16  the caravan got an ctddition- 
filnr pulq~ics ; two wcrc drowned, one died the very day he ol)cncd 
]]is eycs to get a glin~pse of this cold nlysteriuus world ; but the last 
one calilc wit11 111c to Si1ul:r. 

A t  Iiurtse, mhcro the cold wcut down to - 35 C. ( G 3 O  US frost Fi~hr.), 
1 iriatle thc first tliseorery during this journey--only eight (lays' corn left. 
'1'0 return to get more l~at l  bcen to sl)oil the whole plan. I was qnite pre- 
l)arc(l that  all the :~ninrals slloul(1 die, and wc should have to go 011 foot 
RS fktr as wc could. Now just here a big vallcy from thc cast secliletl to  
invite us ; if we found a road hcrc we shoiild save several d:tys. A man 
was scnt 111, and reportcd that  the way was exccIlcnt, so wc went on and 
~t~ctrclicd tlrc whole long day to a point whcrc the valley was so blocked 
that hardly a monkey would hare  beel; able to contin~lc further. The  
c.oniitry was absolutely sterile. I n  the night the aniiiials wcre kept  
ticd 1113 ; they ate two sacks ant1 inost of tlrcir ropes. So the next day we 
li~lrricd down the same way ;  we had lofit thret  precious days, all wcre 
tired, and the situation looked rather liopclcss. Jloha~ned Isa's pony 
from Shigatse was the first to die ; he looked tired and done for whcre 
he had fallen in tho snow; he sccrncd to neod a long, long rest. The 
raven a t  once peclced o11t his eyes. Now our slleep began to die of cold, 
height, and fatigue. On the evening of Deccn~bcr 23, in the ravil~e 
Iiisil-unkur, tlrc inen, cight of 1vhom were Moha~utnedans, began to sing 
a rl~yihrnic and nzclodions liylnn to Allah, praying hiin to let  us cross 
the napsang without a sno\vstolln. And still nolrocly knew lliy real idan. 
So they wcrc rather astonishcd when I, the next clay, gave orders on 
tbc heigllts of Uapsang to t~ l r l i  str:riglrt east. TVe left the I<arakornln 
pass to the i ~ o r t l ~ ,  went ovcr the range ljy another pass, and the whole 
day we 1)loughed a track through dccl~  snow. T l ~ c  night carne dowr~ 
over the enormous snowfic~lcls, biting cold ; the tcrnperature went down 
to tllc freezing ljoint of incrcllrj- ( -  38O.G C., G9g of frost Falrr.). I 
hacl two candles and a nice fire in my tent, as i t  was Christnias Ere.  The 
next morning one pony lay clead and hard on his l~lacc amongst the rebt. 

Ancl now our difficulties began. The BIol~arnmedans wcre constallt1.v . . s ~ n g l n g  prayers to Allah, with their etornal 'LA1lal~u El t l~er"  and 
" A l l l ~ a ~ ~ ~ d u l i l l a l ~  rabcl alahmin errahman crmhim." I undc~.btood tllcy 
wcrc afraid and rcg:~rcling the situation as specially serious. Thc 
ordinary 1)rofane sollgs of Ladalc hacl long ago frozen away ou their 
lips. Over conrparatively ol~crr larlcl we kept east. Ko grass a t  all, bnt 
whcrc burtse mid ~ a p c h a n  plants grew we used to camp. Not droll 
of water; the aui~nals had to eat snow. The corn was fi~iishcd, and rice 
and f O I I ~  fronl the ~rrerl'i; pl ovisions gi V ~ I I  to tile nlii~iials-wc O I I ~ ~  took 
care that a sul~ply for fifty days sho~iltl bc ltcl)t asitle. 

111 the b e g i t ~ n i ~ ~ g  of ,T:~nl~ary we lost onrsrlves ~ I I  a Iabyri~ltll of 



~liountairis, passes, :mtl dcel, vallcyc;, all belonging to tlie Upper Rara- 
kash-darya, going down to  Eastern 'I'nrkestar~. On January 11 we 
calnped a t  the very s a l ~ e  point as Ikiht year, on the bliorc of the 
Akhai-ellin lake. It was libe a S~~iieral  procession ; every day took :L 

ltlule or a pony, sonietirneb two. All boxes, boolrs that  were read, antl other 
nnnecesi;Lry tliings were used as fircwood. I n  t l ~ e  night of J a n ~ a r y  I .j 
the coltl was - : ; !I  -8 ('. (7 1 ".ci of frobt Fahr.), the  lowest I have ever 
read. I h u i ~ i ~  tlicl ~ ~ c r i o d s  of intense continental winter cold we had 
fortunately no wincl to talk of. Ovis ilrn)jborl and Orongo antelopes xvcLle 
riulllcrous now, aild once our hunter killed two, and tlle two last sllecp 
were spared fhr a tiruc. On January 18 we had lost one-fourth of t l ~ c  
caravan; the next day we found the first signs of l'ibetan hnnters, and 
on the 20th a hard storrn killed two animals, one of which was the last 
nlule 1 had bonght froin the Raja11 of I'oonsh. Now began a btorin that  
went on for weeks without interruption a r d  killed all our weaker animals 
On January 26 we crossed Arport-tso on the ice, which was covered with 
snow, green and clear as glass. Two days later we lost three animals, 
and the last sheep was killed. 

On the following days heaps of snow came down ; we proceeded hope- 
lessly slowly through 2 feet of snow, someti~iics 3. Nothing coulcl be 
seer1 ; t l ~ c  firfit ponies and ~llules in the caravan disappeared as phantoills 
i n  the  snow-drifth. At  the western end of Shemen-tso I thought we 
shonld be snowed lip, for the rest of the winter. It snowed day and 
n ight ;  w,~l ls  of snow gathered round tlie tents;  i t  was more like a Polar 
expcclition. 'l'he storm continuecl as before. We followed the northern 
shore of Sllemcn-tso. On February 5 sixteen aniillals out of f o ~  t y  werc 
left. Once inore crcr j  thing that  could be spared was burnt. We had 
no ineat lcft, and almost all rice was given to  the last animals; i t  was 
necessary to niakc the loads lighter. The  next clay one mule and one 
pony clied. 

On February 8 we l)nssecl a trap witll an Orongo antelope in it, and 
all werc happy to get meat. Of course this was a sign that  hunters 
were near, and later in the day we fonncl two tents, and could buy a 
couple of sheep, milk, and butter. During sixty-sc~ren days we had not 
seen a man. Now all my European clothes were burnt, and 1 appeared 
in disgnisc quite like the otllcr Ladakis. On February 15 we crossed 
t l ~ c  Iiarakoiunl range again, which killed three of our auimals, 
anlongst tliein my riding pony, which had calricd me faithfully through 
so inally adventures for one and a half years, and saved 11lc wllen once 

a wild ynlc was very near to take both him and nlc on his horns. It 
mas niore hard than I call tell to  lose Ilinl. On the other si,le we passed 
some gold-mines. And so wo lcft ])easy's and Ra~vling's routes bcllind 
IIS, passed Lemchung-tso, alwaj-s in  storm, and entered new cou~itly. 
Again, since a couple of aninlals had dietl, several tllings were bnrnt 
or tlrro~vn into Lemchnng-tso, eTrcn sollie tl~cr~iioinetcrs, clothes, boots. 



belts, ctc. February 24 we had still three poilies and seven mules, 
one-fourth of the caravan, left. Two days later great goldfields again. 
The 29th we reached Lumburringmo-tso, where the Senkor nomacls 
said that never had any Ladaki merchants passed through Chang-tang, 
least of all in winter, and that wc had a European hidden amongst us. 
We stayed two days with thcm, got friends, and bought twelve sheep 
for loads. For several days the storrn was so hard that it was impossible 
to inove. 

On &larch 7 we camped on the bank of a river going sonth- 
 vest and frozen all over. One mule died, and the two dogs stayed 
with her to get a nice meal-they were never heard of afterwards. 
The storm rnacle i t  inipossi'olc for them to follow our footsteps. As 
or10 of thcm was my special favourite since Srinagar, I felt quite 
lonely in my tent since she .was gone. Now we had only the three- 
months'-old puppy left. Ijuring the five journeys I have made in Asia, 
the first in 1883-86, I have had hundreds of servants, and I have forgot 
niany of t21e111. But I have not forgotten a single one of the dogs; they 
stand befoie n ~ y  memory as clear and alive as if I had left then1 
yesterday. And i t  is always more difficult to say good-bye to the dogs 
than to the men; the incn go home to their friends and families and 
will be quite happy, but the dogs have no holl~e and nobody to go to, and 
nobody will be kind to them afterwards, and 1v11en I leave them they 
look after me with long wondering ~nelancholy eyes, and I cannot 
possibly take them all home with me ; I should have a real exhibition 
of Asiatic dogs by this i f  I did. Once I took a dog from Lop the whole 
way to I'eking, through Mongolia and Siberia to Petcrsburg ; but :IS it 
mas forbidden by that time to take dogs over from Russia into Sweden, 
I had to give hinl to a friend in Pulkova. But there he almost lrilled 
half a dozen old women ant1 ecery cat within a radius of three miles. 
So my friend gave him to a peasant, with whom, I suppose, he continued 
his wild Asiatic robber life. 

And so we reached the dibtrict of Nagrong, with two stone houscs 
and a big teniple tent belonging to the Gertse I'un. From here the 
ground was excellent, an open latitudinal ralley, but there was still 
much snow, and the storm went on. March 16 we camped on the 
slrorc of Tong-tso, and now we passed tents everywhere and could buy 
sl~cep and a couplc of yaks. I had to paint my face and hands black 
eJ7ery niornir~g, but I could llcrcr get so dirty as the Ladalris. So we 
turned south, leaving the beautiful gaugri Sl~akan~sham to the caat, 
crossed two small passes, and heard of Karma Puntso, the Governor of 
130ngba-it was critical to he so near to him. Once we bought a pony 
and a big dog, Takkar, wild as a wolf; he soon became our friend 
an& f;~vonrite, and was quite macl with fury a t  every Tibetan lie 
sa\\-. The fo l lowi~ l~  clays mrc wrel~t tllrough a real lal~yrinth of n~oun- 
tains stretclling cast to west, crossed l<angshxm-tsangpo, Chaklam-la, 
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kktTlg('hen-chu, SR~~~OIICI I - I 'L  alld L:~d~ll~jr-l:l. 0~11. Ca1.:LV:blI ~011bibt~d TIOW Of 
two l)o~rics, t h r c ~  ~lnrlcs, two ~tt lrs ,  : ~ ~ i t l  twenty-five sl~eelj, all m ~ d e r  1o:~ds. 
A I I ~  so IVV ])let the grcbat ~ncrclr:tut, 'I'sungplni 'I'aslii, \VIIO sf:~ys 11ele 
ovcr tlre \.\inter solling tea to the ~~otn:rcls on crcclit ; in the sulnrncr, 
w11cr1 t11c.y have sold t l~c i r  sllcel) wool, t11t.y pay tlrcir clel)ts. Hc cnule 
to 1'5~7 US :L ~ i t . i t ,  and as Ile see~ned very i~ltcrostcd in our tents 
their contenis, Al~(li11 ICcrirn criecl to I < I I ~ I I ~ ,  one of illy L:~clalris, wlt1 
l h j i  Hal)a ( t l ~ a t  was me) to  go and catul~ a 1)o11y tliat had run :&way ill 
the ~nonr~ta i r~s .  'I'songpun 'l'as1.1i is a l)owerful inail fiuin Lllaha, ar~rl it 
waa nice to collie away from him withont any fur t l~er  adventures. h~ 
tllrue days we passed thirty-two tents, and 1 had to go on h o t  and 
clrive the sheep. On Al r i l  1 we clossed Satsot-la and canle clown to 
Cl~unit-tso, :mcl follo\ved its western s l ~ o r ~  for one d:~y; here we met a 
great s:~lt c:Lrnvarl from l'alic-tanka, fro111 whic11 lnost of central and 
c:~stern Tibet get their snpl)ly of s:~lt. Always keeping btraight south 
we went over Ninin-lung-la and reaclied the district of l i e ~ n a r  with 
several tent villages. 

One of t l ~ e  nlighty head ranges n o r t l ~  of the ripper Brahn~aputra is 
r~owvisihle bcautifullywitl-I gleat snowfielcls and glaciers. Turriing south- 
east we had the nlagnificent IIlurlpo-g:mgri to our right for several 
days, and for six days we fullowed the big river Buptsang-tsangpo 111) 
to Sa~l~jc-la,  situate(1. in the w:~tershed, arid now i t  struck me tlint oilly 
r l I r ans - I I i~~~n laga  was the right nan~e.  So 1 had controlleci the existence 
of the sgste~n some 110 iililes furt,her west froin Angdcn-la. I t  was an 
agreeable feeliiig to go down along ~ . ive ls  reaching tllc Indian oueam, 
the Sainje river, tl-IC linlcyoli-tsnrrgpo and CYhabtal<- (not ('harta, which is 
wrong) tsangpo. Wc met and pahscd sovcral salt c a r a ~ ~ : ~ n s  to and from 
Tahic-ts:~lra ; one of them told tllc m~thoritics of Saka-dsong that  they 
llad seen Ladalri nlerchar~ts on a vcry uliusl~al route. 

It was my wial~ to see as 111ucl1 as l)ossibl(> of Chahtali-tsangpo and 
the gangris from whic l~  i t  gets its great volunie of water, and so I wcrit 
like a thief behind thc niountains \\.l~ich arc seen fiom the " tasa~n," 
following Chnktak-tsangpo, leaving i t  to tllc lcft mhcrc it comes fro111 
a valley in lianchnng-gangri, followed i ts  lcft tributary Gabuk-chu to 
t l ~ e  east, and reached an  enornloiis tent  belorigi~ig to two brotllcrs, 
1Canrb:~ 'l'scnarn and P:~ncl~or.  Tlicy were kind, sold us provisions, 
sheep, and a pony, and would show 11s the road ovcr t l ~ e  two pusses, 
Ciehnk-la : L I I ~  Kincl~en-la, as they said i t  wds iu~possiblc to find thc road 
in that  labyr in t l~  of nlol~ntains witlrout a guide, especi:~lly as i t  S I I O I T C ~  

heavily now again. 7'11cy f ~ n n d  i t  vcry strange that lladalii merchants 
tooli this road, arrd said i t  would l)c :I tvoriiicr if we co111cl Ireep clear 
of robbers ; tllereforc, of course, tlie ~ ~ o ~ ~ a i k n ~ ~ e d a ~ ~ s  begail to sing their 
11y1nns to A\!lnh again. 

\ire liad 1)nssccl Kirichcn-In : ~ n d  caml~ril ill a I allcy going clown to 
1:aga-tnsam on April 21, when we saw eight men lcncliug thcir ponies 



and coming down from the pass. One c o ~ ~ l d  scc by their drcsscs and 
arms that  they were not ordinary nomads. Somc of them went straight 
into Abdul Icerim's tent ; their servants camped just outside thc entrance 
of my tcnt where 1 kcpt hidden. Thcy had a 1-ery lircly palaker with 
Abdul Kerinl; and when thcy had gone to tlieir camp, from which tlicy 
kept their exes upon my tcnt, 1 went the back way into my mcn's tcnt  ; 
and now Abdul Iicriln told me thcy wcre sent from Saka-dso~ig, as the 
authorities thcre suspected amongst us was hicldcn IIedin Sahib from 
the last ycar. I f  they were mistaken they had orders snyliow to look 
through all our luggage; and then Ab(1nl Kcrim had only to write a 
statement that no European was bidden a~nongst  us, and we could 
coi~tinue our journey. 

At  once I saw clearly the whole situatioii and the course to take. 
To write such a statcnlcnt was a little too strong eken for my elastic 
geographical morals, so I told IUY Ladakis I should toll the Tibetans 
the truth, happen what would afterwards. The lloncst men began to 
wecp as children, believing that  I sl~ould be lzilled on the spot a t  least. 
But I rose and went down to the Tibetans and sat  down between them 
a t  their fire. I put my hand on the shoulder of my old friend, Peinba 
Tsering, from last year, and asked him if he did not recognize me a t  all. 
ITe only opened his cyes as wide as he could aud looked round a t  his 
comrades without saying a word, but his looks meant as much as-- 
it is him. Aftcr a few minutes we were all friends, chattering and 
joking as  if our niecting had bccn thc most natural thing in the world. 
I had a delicious feeling of freeclom now since I was caught again 
by  the Tibetans ; I was no longer a prisoner in my own tent. I did not 
need any more to paint myself black as a Norian. I could wash-well, 
I won't tell what the water looked like after the first bath. 

I f  I had not been discovered here I should have continued eastwards, 
and I had the little awidre yense'e to come one day as a Ladnki beggar to 
JZajor O'Connor, and after some extraordinary conversation 1 should 
ask him for some more c l~a~npagne and tell him who I was. But now 
we were caught, and now the principal thing for me was to play Iny 
cards well. I had crossed tlle province of nongba o~ l ly  once, and now 
1 wondered if 1 sliould be a l ~ l e  to cross it on one or two other lines. 
l'anchor was in our camp, and he tolrl nlc sucll a lot of ir~teresting things 
of Ikingba, that  if I had been pe~fectly flee to go wherovel- I lilicd 
in Tibet, I should have gone to Bongba, and my dream was now to 
finial1 u p  definitely with the problem of Trans-I'Iimalaya. 

1 cannot tel l  now all my extraordinary experiences during tho 
following days, our meeting in Semoku with the authorities of daka- 
dsong, the distinguished Pun Dortche Tsuen, with attendants and 
escort, all in pomp and show, my real friendship with hi111, our 
picturesque journey back to Kan~ba  Tsenam's tent, the killdness with 
which he let  me take the very road 1 proposed-certainly not without 
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risk for himself-no, I say, the eight days we were together would 
give inaterial to a nice little book about the ways and views of the 
Tibetans. Well, I love them, I feel tlie deepest sympathy wit11 them ; 
they were always kind and polite and hospitablo to me, and went as 
far as they possibly could without being disloyal to tlieir own country, 
and after half s day's acqnaimt:mce we were as if we had known each 
otller from childhood. The Lopliks used to call me Padisliahim, or 
Tour Majesty, and of course that title was more than enough for my 
:tn~bition, but the Tibetans of f<ongba called me always Rinpoclie, or 
Yoi~r Holiness, the same title as is given to the Dalai Lama and Tashi 
T,ama, and that I tliought was a little too iiluch for me. But i t  was 
 ell meant, ancl I accepted the attention as a quite natural thing. 
I11 their company we went round the ''High Nun," and a t  Kamba 
Tsenam's tent everything was arranged. I should have only five of 
my iuen with me, tlie rest under Abdul Kerinl would go over San~je-la 
to ljuptsang-tsangpo, where we had to meet. This was an excellent 
arrangement; i t  caused no end of confusion. The people of Rongba 
certainly believed Abdul Kerim's party was the head caravan, because 
Karma Puntso himself and six Govas caused thorn a lot of difficulties, 
and when I passed with only five men, and now in Tibetan dress, as all 
my European things were burnt long ago, and my Ladaki things worn 
out, nobody paid any attention to us. I t  even happened that nomads 
aslted nte when the "peling" should come, and I used to say he was 
hehind, and if they kept their eyes opened they shoilld see a most extra- 
ordinary fellow. So far as to Buptsang-tsangpo I should have an escort 
of ten soldiers, and they proved to be awfully fond of rupees. 

The last evening we were together with the Saka anthoritics I 
invited them to a feast in my tent, in front of which a big fire burnt, 
and ronnd it the Ladakis danced the dances of tlicir country. I believe 
the Tibetans had never been so amused in their lives; they laughed, 
cheered, clapped their hands, and began to take part in the songs, and 
the whole time the snow came down as never before. It was late when 
the fire died away and my guests went to their own tents. 

On May G we said good-bye to our new friends, and went straight 
north to the most important and interesting of all my Trans-Himalayan 
crossings. In  the evening, in Gyegong-lungpa, a fcllow came to niy 
tent, telling nie he had seen me seven yeals ago in Nakchn, and when 
I asked what his profession was, he answered-robber; but that is 
another story, as Bipling says. Ry the way, Kamba Tsenarn told 11s that 
he was " the father of all Tibetan robbers," and a great friend with theni. 
Tlie next day we crossed by Gyegong-la tlie Kanchung-gangri range, 
which is not the head range, but broken through by the Chaktak-tsangpo. 
I n  Lapchung-tso, situated to the north of this range, all the rivulets 
meet, which, coming froni the head lange, form the upper Chaktak- 
tsangpo. IIere we passed a great trade road, being also a p i lg r in~ '~  road, 
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to Iiang Binpoche (Iiailas). The country of Lapchnng is very Ligh 
and cold, ant1 the winter remains hcre nlncll longer than olsewliere in 
the Trans-IIin~alayan Alps. Several iniportant rivers begin from this 
upheaval : the lieddo-tsang~~o, Ilaga-tsangpo, and Chaktak-taangpo to 
the south, Biiptsang-tsangpo and Sonla-ts;~ngpo to the north. 

On >lay 12 we went over Sangn~o-bertik-la, surrounded by glaciers 
- t l~e  rock, os in all Trans-Hiinalayari passes I know, consisting of 
dif&ront varieties of granite. Wild yaks are Inlmerous. Aliiiost (:vc.ry 
d : ~ y  we lind storm ant1 snow. So we cro,ssed the Soma-tsm~gpo, wllicl~ is, 
I shuilld say, the biggest of all rivers in the interior of Tibet. I t  co~rles 
fro111 the western side of thc Shnrn-tso range anci errlptics into 'I'c>li- 
11a1n-tso. May I!) we crossed Teta-la, fro111 where one has the inost 
brilliant view over tlle whole Teri-nam-tso, Trans-Himalaya, Targo- 
gangri, and Shakarlgshanl. I n  this clear atmosphere one sees soine Lon 
iniles distant;  everything is light blue, rose andwhite,  and often the 
boundary between a high nlountain range and heaven is only rnarketl by 
the white dotted line of the cternal htrows. Shaliangshntn is a kingly 
mountain, iaising its sllining white head like a lighthouse ovcr the 
gigantic mountain waves of lonely ancl deaolatc. Tibet. It tlonlinates a 
wider area than ally other gangri on the illatenu-land, i t  tells you the  
road :IS the stars in the night, ;rnd a t  last i t  disappears under the horizon 
;IS a dream of snow and roses. And the lake is inarvellons ; one is 
cl~arnled and fascinated by the intensity of its coloiir, a t  the side of 
which the heaven becomes pale and the torcyuoise loses its attraction. 
The  lake has been almost correctly placecl by Nain Singh, although he 
has never seen i t ,  only heard of it. ETe writes tlle narne Tede-nam-tso ; 
i t  oug l~ t  to be Teri-nam-tro, or the "Thro~lc  nioi~ntains heaven lake." 
I n  its eastern p'lrt there is o pioturesqile rocky island. l1l1e ~v,tter is 
salt. Nail1 Singh's Ngangou-tso, nobody h d  ever heard of hcre. Two 
days we followcd tho southern &ore to the west end, and then went 
up  to Mendonggunpa on the Soilla-tsangl~o. The nlonastery has two 
Kanpo-lamas, one of who111 is  a rinyochc, sixty monks, and seventy 
nuns, all dwelling in very coinfoitahle black tents. I suppose they have 
great fun together in tho long winter exenirrgs. 

So we went u p  the Soina-tsangpo, crossed Goa-la, left the little 
1Caroug-tso t o  our loft in I:ongI~a-kemar, and followed one of the g ~ e a t  
" tsalams," or salt roads, fronl Baga-baa111 to Tabie-tsaka, left to our 
r ight  Ohunit-tso, which \\re knew before, ancl reached the 13uptsang- 
tsangpo in Bongba-kebyang, our meeting-point with the caravan which 
had disappeared altogether. On June  5 we said good-bye to the soldiers, 
and for three days we followed the Bnptsang-tsangpo d o ~ n  to its mouth 
in  Tarok-tso. Only two very poor peasants followed us, alld I could 
havo gone wherever I liked. 

Tarok-tso has fresh water, but  no vihible outlet, showing that i ts  
water goes unde rg ro~~nd  to 'l'abie-tsaka. It was Iny wisl~ to v i ~ i t  this 
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important salt depression, where so many roads meet from all sides of 
southern Tibet, but the Gova of the place refused it, telling me to take 
the mountain road, which of course proved to be much more interesting, 
as I got the remaining unknown part of Trans-Himalaya very clear, 
and this would have been absolutely impossible if I had taken the Tabie 
road. And I could see Tabie-tsaka from a high mountain. The salt 
is said to be upon clay, and there is very little water. Natives of 
Bongba may break as much salt as they like; other caravans have to pay 
some tengas to Devashung for every hundred sheep-loads. 

So we passed Lunkar-gunpa, which has twenty lamas, four nuns, and 
two rinpoches, being a daughter temple of Sera. Some days north, 
not far from Lakor-tso, there is Marmik-gunpa, with twenty-five monks 
and six nuns, and also affiliated to Sera. Lunkar-la is situated in the 
same range, which is called Hlunpo-gangri, north of Saka-dsong, but it 
is not a first-class watershed, as i t  divides the water only between 
'l'arok-tso and Poru-tso ; to this lake Goang-tsangpo goes down. Poru-tso 
is salt, and its old beachlines, which I measured, are 108 metres (354 feet) 
above the present surface of the lake, showing an enormous desiccation. 
At Lakor-tso I had measured old shorelines 133 metres (436 feet) high. 
Then we crossed Nyapchu-tsangpo coming from Men-la in Trans- 
Ilirnalaya and going to Poru-tso; west of this lake we went over the 
beautiful ice- and snow-covered Surla range-I call i t  so from Sur-la, 
a rather high and difficult pass. On the western side is Rigi-changma, 
or Rundor ; and here w-e followed north the big river of Pedang-tsangpo 
down to Shovo-tso, which also is salt. Our guides were two boys, one 
of them ten years old. I really do not know what the Tibetans were 
thinking of, leaving us quite alone. 

From Tajep-parva-la one sees almost the whole Nganglaringtso- 
called Ghalaring-tso on our maps. I suppose some pundit has discovered 
the lake, although I am not sure if he has ever been there, because the 
map is very wrong. He says, " Monastery on island," and has one little 
island in the lake ; there are five islands, but not a single monastery; 
and he makes the lake extend from north to south instead of east to 
west. We followed this big salt lake for two days west; from the south 
Snmdang-tsangpo comes out. Prom south-west comes Lavar-tsangpo, 
which joins with the Aong-tsangpo frorn west-south-west, a river which 
begins from the eatjtern side of the mountains which to the west give 
rise to the Indus. 

On June 26 I camped a t  Seliptik, and was received with the greatest 
hospitality by the lamas of this temple. One of thcm I had met in 
Itaga-tasain, another in Lelung-gunpa last year, and the Pun, Sonam 
Ngurbu, of Cliokchu, was just here on his prilgrimage to Kang Rinpoche. 
Him I knew a t  Shigatse, and he was very polite, as he had seen 
how well the Tashi Lama had received me. I t  was interesting to see 
the Pun's caravan; he had a real village of tents, travelled with all 
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his l~ousehold, a hundred persons, had four hundred yaks and four 
hundred sheep, and a great and picturesque escort of armed men. He 
has two younger brothers, and all three have two wives together, that 
means two-thirds of a wife each, which I think is a rather funny 
invention. I was very short of money, so his presents of tsamba and 
rice and sugar were very welcome; all our silver was with the head 
caravan, and when those fellows found us two days later I had exactly 
one tenga ( =  six annas) left, and was about to sell ponies, revolvels and 
watches as a wandering Jew. 

From Selipuk we went south-west to Tokchen. As this line is 
parallel with my journey to Yumba-matsen the previous year, i t  is of 
great interest. Here we cross the Trans-Himalaya by the two passes 
Ding-la and Surnge-la, Ding-la being very high, Surnge-la easy, 
although i t  is the head pass, the watershed botween Lavar-tsangpo going 
to Nganglaring-tso and the Sutlej. North of Surnge-la is Argok-tso, 
from which a tributary goes to Aong tsangpo. Everywhere i t  would 
have been very easy to slip away to the north or east or anywhere, as 
nobody looked after us, but by that time I had got about enough of 
Tibet after those two long years. 

Now only a few words as a re'sume' or conclusion about Trans- 
Himalaya. The map shows that those two years of wanderings circulate 
arpund and across Trans-Himalaya, and that this mountain system 
has been the chief object of my attention, and I believe I will call 
my next book, the dedication of which H.E. the Viceroy has kindly 
accepted, ' Trans-Hiinnlaya.' Because, even if certain parts of it were 
knorvn before, Trans-Himalaya as a whole geographical unit is a new 
conquest on our Earth, a new geographical region and signification, 
that has been more neglected than evcn the moon, and now i t  \rrill be 
introduced for evermore into geographical literature, and the poor 
schoolboys of future generations will get a new name to remember. 

Himalaya has always been regarded as the strongest possible 
fortress for India against eventual dangers from the north; let us 
not forget that this fortress-wall, this natural defence of solid granite, 
is double, and it would be rather amusing to see a nortl~errl enemy t ~ y  
and jump over those two walls with the Indus-Brahmaputra grave 
between them. The Capuchin Father Georgi tells us in his adu~irable 
book, ' Al~~habetum Tibetanurn,' how the great Dsilnpr Khan Tsagan 
Araptan in 1717 sent an army under Seren Donduk from Iihotan 
through the whole of T ~ b e t  to Lhasa, and how this arnly, although 
frightfully diminished and several times beaten by the Tibetans, could 
conquer Lhasa in the time of Ngavang Yishe Jamtso Dalai Lama. And 
we lrnow fro111 Turner, and lately frorn Sir Thomas Holdich's fascinating 
description, how Emperor Kiang Lung in 1792 sent an army of 70,000 
n ~ e n  from Mor~golia, Sechuan, and Yunnan, to 'I'lbet, and how this 
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army beat the Gurkhas from Nepal both a t  Tingri and Eut i  since the 
Gurkhas had plundered Tashi-lunpo twice. But those performances 
of vcry irregular troops can hardly be comparcd with modern warfare. 
Even light field artillery could only with tho greatest difficulty be 
transported over Tibet, and a, strategical railway would be an al~surdity. 
I n  the great latitudinal valleys there is no hindrance to a railway, but 
I cannot see how the material could be brought there, and then- 
those valleys do not lead to India. I have tried with camels, high- 
land ponies, Tibetan mules, yaks and sheep, but as a rule one crossing 
takes ninety or ninety-three per cent. of the caravan. Often ono 
camps a t  a spring where the grass is just sufficient for one's animals, 
but how should it be sufficient for an army. As a rule even a little 
but strong caravan is spoilt and ruined before it reaches those parts 
of Central Tibet where grass is abundant, and then it is of no use to 
try with ponies and mules from the lowlands. My experience has always 
been that ponies from Eastern Turkestan are tho first to die, whereas 
the Sailskar ponies are the best. I think i t  is clifficult to find another 
country that has got-from a strategical and defensive point of viow- 
such a favourable geographical situation as India, and all those fears 
expressed by Vambery or General McGregor are, to use rather a polite 
word, much exaggerated. 

As to the name Trans-Himalaya, I should not have introduced it into 
geographical literature unless i t  had had tradition for itself, and the 
Viceroy of India had given his approval to it, and I am glad to say His 
Excellency has found i t  good. As I have said, I was about to call the 
system, Nien-chen-tang-la, or Hlunpo-gangri, but by that time I had no 
clear conception of the enormous dimensions of these mountains. Such 
names are not sufficient. Then I was thinking of " the South Tibetan 
Mountain system," but that is an ugly and uncomfortable name, whereas 
Tra~~shimalaya tells us a t  once that this mountain system is situated on 
the other side of the Himalayas, and is thus a real scientific and 
characteristic name that cannot possibly give rise to any kind of 
confusion or misunderstanding. And we have not to go far into Asia 
to find cases of precedence. Sakaspijskij Oblast, or Transcapsia, is the 
great province on the other side of the Caspian Sea. Transcaucasia, 
Transoxiana, and Transbaikalia are all names that do not need any 
further explanation. The Transilenian Ala-tau is the range situated 
on the other side of Ili. But the most beautiful case of precedence is 
found in Fergana, south of which province is the Alai Range. South of 
Alai is the great broad valley of Hisil-su, being a right tributary to 
l'anj or Amu-darya, and south of this valley is a range called Transalai, 
because i t  is situated on the other side of the Alai range. South of 
Transalai is the plateauland of the l'amirs. Now everybody will see 
how very like this orographical arrangement is to our present case, the 
plains of Fergana corresponding to the plains of Northern India, Alai to 
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Himalaya, Risil-su to the Indus-Erahmaputra valley, Transalai to 
Trans-Himalaya, and the plateauland of the Parnirs, the Roof of the 
World, to the plateauland of Tibet. 

Trans-Himalaya is one of the greatest mountain syste i~s  on the earth 
regarding its length, breadth and height, and i t  can only be compared 
with the Himalayas, Kwen-lun, Arka-tagh, Karakorurn, Tien-Shan, the 
Cordilleras de 10s Andes, the Rocky Mountains. From Nub-kong-la to 
Ladali i t  is 1100 miles long, but east of Nub-kong-la i t  continues no 
doubt some hundred miles south-east and west of Ladak ; if i t  can 
be proved that i t  is in connection with the Hindu-kush, its length 
should be some 2000 miles. 

Nowhere is i t  a single range, i t  is at least two, but as a rule three 
or four. I n  the south its frontier is clearly given by the Indus- 
Rrahniaputra valley; in the north I should say the belt of central 
lakes, the eastern discovered by Nain Singh, tho western by me, is a 
quite natural and practical boundary, as the ranges situated to the north 
of those lakes, although some of them inay be interwoven with the 
northern ramifications of the Trans-I-Iimalayan ranges, ought to bo 
called, "The Ceritral Tibetan Alps." They are much lower than the 
Trans-Himalaya. On both sides of thein there is conlparatively low 
land, two latitudinal depressions corresponding to the great latitudinal 
valleys of Chang-tang. In  the northern depression we have the Sachu- 
tsangpo, Selling-tso, Chargu-tso, Addan-tso, Bogtang-tsangpo, Tong-tso, 
Lakor-tso, Lunia-ring-tso, etc.; in the southern : Ryaring-tso, Tsiku- 
tso, Ngangtse-tso ; 1)angra-yum-tso, 'l'eri-nanl-tso, 'l'abie-tsaka and 
Nganglaring-tso, whereas Nam-tso, Shuru-tso, Karong-tso, Chunit-tso, 
Tarok-tso, I'oru-tso, Shovo-tso, Argok-tso, and Panggong-tso more inti- 
mately belong to the Trans-Himalayas. Anichok-tso, Lapchung-tso, 
arid Senit-tso are situated south of the head watershed. 

The breadth of the Trans-1Timalayan systenl, where i t  is broadest, is 
some 120 miles, whereas the broadest part of the Elinlalayas is about 
200 miles. The average breadth of our systeiii may be said to be 
80 to 100 miles; i t  is broadest in the middle, in Bongba, and becomes 
narrower to the east and west, at  l'anggong-tso, for instance, its 
breadth being only some 30 miles. 

I have mentioned the piincipal eastern passes, and will now add 
some more to the west. Between my two passes, Angden-la and 
Sangmo-bertik-la, are Tsalam-nalita-la, Uombe-la, and Nakbo-kongdo-la, 
the first of which is important, as a great salt road crosses it. Between 
Sangmo-bertik-la :ind Samje-la are Saggo-la and Dicha-la, both of which 
I could see fro111 niy road. Then comes the great gap between Samje-la 
and Surnge-la, where I have not iiiadc any crossings, and where the 
following passes are situated : Usalung-la, Lnngmar-la, Pechen-la, 
Langnak-la, Jor-la, Banglung-la, Men-la, I'edang-la, Gebbji-la, and 
llclrkyang-la. West of Surnge-la is my Lachen-la. There are said to 
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be some other passes used only by hunters, shepherds, and robbers, 
but not for trade, travelling, or pilgrimage. West of Yukti-la, which, 
I believe, has been crossed hy Mr. Calvert some four years ago, there 
are several passes, most of them easy, but some snowed over and closed 
in winter. 

The orographical and hydrographical rank of the Trans-Himalayas 
is more distinguished and important than that of the Himalayas. 
The western Himalayas are a watershed between the Indus and its 
tributaries, the eastern part between the Brahmaputra and the Ganges ; 
but every drop of water that falls in the Himalayas goes to the ocean. 
On the other hand, almost the whole central part of the Trans-Himalayas 
is a watershed between the Indian ocean to the south and the self- 
contained plateau depressions to the north, from where the water never 
reaches the ocean. I n  the far west the Trans-13imalaya is also a water- 
shed between the Indus and some of its higher tributaries, and in th6 
far east it is a watershed between the Brahmaputra and the Salwen. 
Except the Salwen, there is, within Tibet, only one river that, 
beginning from the northern side of the Trans-Himalaya, reaches the 
ocean; but this river is a lion, and the Tibetans call i t  also Singe- 
tsangpo, the Indus, which breaks through the range in a transverse 
valley. Other rivers from the northern side of the Trans-Himalaya are 
doomed to die, or rather, evaporate in salt lakes without outlet. From 
east to west the principal of them are : Ngang-chu, Ti-chu, and Bo-chu 
to Nam-tso, Ota-t~angpo, and Bara-tsangpo falling into Kyaring-tso, which 
is a fresh-water lake ; Tagrak-tsangpo to Ngangtse-tso ; Targo-tsangpo 
to Dangra-yum-tso ; Soma-tsangpo to Teri-nam-tso ; Buptsang-tsangpo 
to Tarok-tso, which is fresh; Goang-tsangpo and Nyapchu-tsangpo to 
Poru-tso ; Pedang-tsangpo to Shovo-tso ; Sumdang-tsangpo, Lavar- 
tsangpo, and Aong-tsangpo to Nganglaring-tso. The great geographical 
homology of this arrangement is very curious and interesting. 

The principal Trans-Himalayan ranges are, Nien-chen-tang-la, 
which further west is called Eanchung-gangri, and dies away to the 
north-west, north of Samje-la, then the Targo-gangri-Shuru-tso- 
Lapchung range, finishing at  Tarok-tso, and north of i t  is the Teri-nam- 
tso range. Further west we have the Hlumpo-gangri-Lunkar range, 
one of the very highest, and then the Surla range between Poru-tso and 
Shovo-tso. South of Selipuk is the Ding-la range and the Surnge 
range, which is the same as the one north of Kailas, and which further 
west is broken through by the Indus. 

Transhimalaya is situated in or touches the following provinces : 
Kham, Nakchu, U, Tsang, Naktsang, Saka, Chokchu, Bongba, Rundor- 
Selipuk, Singtod-singmet, Ngnri-khorsum, and Rudok; that is to say, 
most of inhabited Tibet. 

The province of Bongba, and that of Chokchu, were the only 
ones in Tibet which hitherto have remained absolutely unknown to 
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Europeans-I believe even their names were unknown. Bongba is 
divided into twelve districts, with a Gova as chief of every one of them. 
I t  is a well-populated country, with a great many tents, sheep, and 
yaks ; thus the district of Bongba-changma was said to have 300 tents. 
During such a year as this, when the grass is bad, as there was no rain 
in 1907, a great part of the nomads go north to the central plateauland 
where the grass is better. 

The province is crossed by innumerable roads. I distinguished 
seven different sorts of roads-gold roads, salt roads, trade roads, 
administrative roads, pilgrims' roads, nomads' roads, and robbers' 
roads. The last category are practically no roads, as they go where 
nobody else is going. The Serpun-lam, or " the gold-inspectors' road," 
also called Ser-lam, or "the gold road," is one of the most important 
roads in all Tibet. It begins from Lhasa, crosses Guring-la, passes 
Shansa-dsong, goes south of Dangra-yum-tso, north of Teri-nam-tso and 
Tabie-tsaka, crosses the Surla range in Ka-la, and continues to Selipuk, 
Yumba-matsen, and Tok-jalung. The salt roads, or Tsalam," converge 
from all parts of Tibet to Tabie-tsaka, and many of the Trans-Himalayan 
passes I have mentioned are taken by the salt caravans. By adminis- 
trative roads I mean simply local tracks used by representatives of 
certain districts, who, on a certain day every year, come to a certain 
place where the Government officials meet to collect the contribution 
they have to pay for the right of using the grazing-grounds to their 
flocks. 

But now I must finish, and I hope you will excuse the length of 
this paper. I wrote it between Selipuk and Tokchen, and it is forty- 
three pages long in manuscript. So, as my diary is a little more than 
6200 pages long, I should have to deliver one hundred and forty lectures 
like this if I should be able to give all the information I have brought 
home. This lecture is thus a very short account of a very long journey, 
the results of which i t  will take two or three years to work out. But, 
once put into order and published, I hope it will prove to be of some use 
to India, and then my work in the grand loneliness of Tibet will not 
have been in vain. 

The PRESIDEKT (before the lecture): We welcome here to-night the man who, 
without doubt, has done more than any single individual has ever done to add to 
the knowledge possessed by the civilized world of Central Asia. I t  is uscless to 
attempt to condense into a few short sentences all that Dr. Svcn Hedin has done 
for geographical science, and I shall limit mysclf to reminding you very briefly 
of the occasions of his two last visits to London. The first of thesc two visits was 
in 1808, shortly after he had concluded his great four years' journey in Central 
Asia, a journey in which, in the opinion of your President, Sir Clemcnts Markham, 
he encountered "desperate dangcrs and hardships," and did work which in the 
circumstances was notable for complctcnrss and thoroughness. Not long after Dr. 
Sven Hcdin had described to us his experiences on that journey, he was awarded 
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our Pounder's Medal for having crossed the Takla desert for the first time, and for 
having solved various important geographical problems. 

In  1903, after the lapse of five more years, three of which our guest of to-night 
passed in the same inhospitable rezions, he was with us again describing his 
adventures, and again, in the words of your President, proving himself to be "a 
scientific geographer of the highest rank." During that visit we honoured him with 
the award of the Victoria Medal, the medal given occasionally for scientific geo- 
graphical work of exceptional merit ; in this case, for investigations concerning the 
great pLteau of Central Asia, the l'arim valley, and the Lob regions. 

Again six years passes. Again our indefatigable explorer traverses unknown 
regions for three years. Again he rcturns with his hands full of carefully gathered 
scientific facts. Again we accord to him the most hearty welcome and congratu- 
lations. With the record I have so briefly touched upon, we know full well what 
to expect from Dr. Sven Hedin, and in our expectations we shall not be disappointed. 
I will, therefore, delay you no longer, but will at once ask Dr. Sven Hedin to kindly 
deliver his lecture. 

After the lecture, Lord MOILLEY OF BLACKBURN: I rise to propose a vote of 
thanks to Dr. Sven Hedin with every assurance that i t  will be cordially welcomed 
in every part of this hall. And not only in this hall, but the welcome you havc 
given to-night to the lecturer will, I am confident, be re-echoed all over the country 
wherever Dr. Sven Hedin may think it  worth his while to pay a visit. He has, in 
the discourse he has favoured us with, not only given us a remarkable account of a 
remarkable achievement, but he has brought us face to face with the man. He has 
shown us, as he has shown the world almost ever since he was a schcolboy, not only 
that he is a born geographer, but that he is a man with a pity in him, with a sense 
of justice in him, with a good temper in him, qualities which would save all explorers 
a vast deal of trouble if they would but imitate our lecturer. There has been no 
bloodshed, so far as I understand, in any of his explorations. He has raised no 
ill-will anywhere. He has shown us how he is full of pity, and some of us at all 
events, with ideas of our own, think with him in what he has said about dogs, and 
were with him when he described the longing, wondering, melancholy eye b f  the 
dogs to whom he was bidding farewell. I t  occurred to me, while I was listening to 
Dr. Sven Hedin, how different is the career and how different the duties of a great 
explorer from those of a politician. He told us that he tried to drive a flock of 
sheep, and that he found he had no gift for driving sheep. If he had been in the 
profession of politics, he would have found that those gifts were sorely needed. 
I mention that because i t  occurs to me that Dr. Sven Hedin may think that the 
Secretary for India, who, after all, holds the keys of the frontier gates of India, is, 
unlike himself, a hard-hearted, a cold-blooded, and a timorous man. He will well 
know the circumstance to which I am now referring, the circumstance, namely, 
that we thought i t  inexpcdient that he should approach Tibet from the Indian side. 
I will not be guilty of the intolerable bad taste of attempting for a moment to show 
that my decision was not over-cautious. I think a good deal of what Dr. Sven 
Hedin has said to-night rather shows that the decision was a right one as far as it 
went. But I will not argue it  because, after all, be the decision as wrong as you 
like, Dr. Sven Hedin has to-night had his revenge, for he has drawn me captive- 
though captive impenitent-at his car, and I am very glad to find myself able to 
congratulate him on the great exploit he has performed in spite of it. The subject 
of Tibet not many years ago was a topic of some warm political controversies, not 
purely party-the controversy was as much within one party as in the other. I t  
may be that the topic may again be revived. I t  may be that some of the points 
raised by it  may be revived by Dr. Sven Hedin's explorations, and he may have 
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something to tell us some of these days, not to-night, upon this controversy. And 
whatever he may tell 1x3, we shall Itnow that we are being told by a man of 
scrupulous honesty and integrity and of enormous industry in investigating all the 
phenomena before him, because, so far as I am acquainted with his books, Dr. Sven 
Hedin is not content with geographical research, but busies himself with historical 
research as well. But be that as it may, wc are every one heartily glad to have 
heard his lecture to-night. We are also very glad to have seen so brave a man, a 
man who has performed such a wonderful geographical achievement, face to face. 
He has got, I think, some two or three years' work still before him in viorlting out 
all his plans and drawings, and we all hope that he will have the same kind of 
success in completing this portion of his task as has followed the earlier portion 
of it. I do not do wrong, I an1 certain, in expressing on behalf of this very great 
and rather wonderful gathering, our gratitude to him and our sense of the wonderful 
qualities which he has shown, and of the great and valuable additions he has made 
to geographical knowledge. I beg to propose that our thanks be given to Dr. Sven 
Hedin. 

Colonel Sir HENRY TROTTER : As an old explorer in Central Asia, I have been 
asked to second the vote of thnuks to Dr. Sven Eedin for the admirable lecture he 
has given us this evening. I am especially pleased to do so as I was intimately 
associated wit11 the veteran explorer Nain Singh, whose name has so often been 
mentioned this cvcning, znd described by the lecturer as " the admirablc and noble 
Pundit." On my return from Central Asia in 1874, I started him from Ladakh on 
the mission to Lhasa ~vhich gainel him the R.G.S. Gold Medal, and on his return 
to India. I worked up his observations and prepared his nlap and report, so that I 
have been deeply interested in noting where his work came in contact with that of 
our disti~~guished guest, and was especially struclr with the observation that on 
arrival s t  the Teri-n:xm lake, he found that its position had been almost correctly 
placed by Nain Singh, although he had never seen it-only heard of it. The dotted 
line which sholvecl its approximate position on our maps for the last thirty years 
will now be replaced by a correct delineation. Still more important, however, is the 
confirmation of Nain Singh's observatiorls to peaks of a high snowy range, one of 
which he estimated to be 25,000 feet high, lying to the south of Dangra Yunl lake. 
I recollect that at  the time grave doubts were thrown by unbelievers on the existence 
of these motultains, but the correctness of his observations has now been verified. 

I t  is dificult perhaps for most of those present this evening to realize fully the 
hardships and difficulties encountered in such a journey as we have heard described 
this evening. Dr. Sven Hcdin, for instance, says in one short sentence, "On the 
heights of the Bukamanga range we lost nine mules in one day." 1 well recollect on 
the journey of the Forsyth mission to Kasligar in1873, one mule lost, its footing and 
fell several hundred feet into the torrent below. Its load consisted of twelve months' 
supply of brandy and whisky for the expedition, and its loss was most serious; what, 
then, must be the effect of the loss of nine mules in one day? I t  is difficult to 
realize. The wonderful energy and perseverance of the lecturer when driven off the 
ground and compelled to go round to Leh and start a fresh expedition in order to 
complete the task he had set himself to do-the way in which the almost insuperable 
difficulties were faced and surmounted is .rvorthy of our highest admiration, and is 
an example to us all. 

Another important factor to be noticed in judging of the difljculties of the 
work is that the general height above sea-level of the Tibetan plateau from which 
rise the mountain systems we have heard described to-night varies from 13,000 to 
16,000 feet above sea-lerel. 

Dr. Sven Iiedin has condensed for our benefit thrce years' hard work into a single 
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lecture-a most difficult task, especially as we are inforn~ed that he has materials 
for 140 more, and his "geographical conscience " must revolt at leaving so much good 
matter undescribed. After the hardships and dangers encountered by Dr. Sven 
Hedin, not only in this but in former expeditions not less adventurous and note- 
worthy, it is an extraordinary result, on which we must congratulate ourselves as 
well as him, that he is left alive and in good health to tell his tale, and I am sure 
that the audience will join enthusiastically in the vote of thanks which it has been 
my privilege to second. 

The PRESIDENT (after the vote of thanks was propsed and seconded): When 
travellers return to us after long journeys in distant regions, we have not only to 
obtain from them all that is new to science in their gleanings, but also to note the 
difficulties under which they have laboured in making their researches. Dr. Sven 
Hedin has dealt but lightly with the dangers he has encountered; but, in spite of 
his reticence, his lucid account of his journeying, and the admirable photographs 
which have illustrated it, have made it clear how full of difficulties nlust have been 
the task of collecting the mass of material he has brought back. To few men, 
indeed, is granted the physicai endnrance which he has displayed in his ten and 
more years' wanderings in the desert. And as to his contributions to geographical 
science, their extent can ouly be realized by those who have notsd the great white 
spaces which existed on our maps of Central Asia in 1894, how largely these spaces 
are now covered with the network of his topography, and how comparatively few 
great problems now remain to be solved. Speaking in 1898, Dr. Sven Hedin said 
he was glad to find himself placed by the side of our other Gold ~fedallists- 
Carey, Ney, Elias, Holdich, Littledale, Younghusband, and Prjevalsky. Let me 
assure him that we also rejoice to see his name on our walls in that list of our 
medallists, since, as I have said before, he has done more than any other one 
man to open this country to our knowledge. Sweden may well be proud of their 
great explorer, while we must content ourselves with remembering that he is our 
twice-honoured Gold Medallist. In conclusion, I know I may declare this motion 
carried by acclamation, and give to Dr. Sven Hedin your most hearty thanks and 
congratulations. 

Dr. SVEN HEDIN: May I express my very heartiest thanks for the beautiful and 
sym~)athetic reception I have had to-night in the R.G.S. ? Tt is twelve years since I 
first had the honour to address your Society, the richest and most famous in the 
world, and since then I have been overwhelnled with honours, hospitality, and 
appreciation by the Presidents, Council, and members of the R.G.S., and when I 
now am herc again, I do not feel any more a guest or a stranger, but a friend 
amongst friends and as one of your own. 

I t  has been a very great pleasure to me to listen to those very flattering and 
kind words just addressed to me by the President, and they are the more precious 
to my heart as I know he has also been talking on behalf of the Council and members 
of the R.G.S. 

And I regard it as a special honour that the Secretary of State for India has 
been kind enough to propose a vote of thanks, and that he has done it in a way that 
I appreciate more than I can say and that I never shall forget. Three years ago I 
did not quite love Lord Morley, although even then I understood very well that 
whatever he did was done in the interest of that great and powerful empire, in 
whose service he occupies such a high position, full of responsibilities, and I under- 
stood that the personal wishes and ambitions of explorers had to come in the second 
place. But now, since I have travelled for twenty-five months in the unknown 
parts of Tibet, I look upon the situation iu a quite different light. In  connection 
with this journey, there is no man who has made me a greater service than Lord 
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Morley. When the noble Viceroy of India so very kindly tried to get a permission 
for me to enter Tibet on the Simla-Gartok road, the Secretary for India refused it. 
What would have happened if he had consented ? I should have prepared a big 
aud heavy caravan irisimla, crdssed the frontier, and-been turned out by the 
Tibetans already at Shipki ! I t  is easy to understand what a great loss of time and 
money this would have been, as I could not possibly have brought the same caravan 
all round with me to the Turkestan side. 

Bnt Lord Morley did me a still greater service. Dnring the whole time I was 
in Tibet he kept the frontier between India and Tibet closed to all travellers, and 
so I was left quite alone with the great white patch which 1 had decided to explore 
as carefully as possible. Everybody will understand what that meant for me- 
especially in a time when the white patches on the map of the Earth are not very 
numerous. If the front,ier should have been opened by some new agreement, I am 
afraid the Bongba province would have been overwhelmed by explorers, and I should 
have been obliged to give up a good deal of the conquest which I desired to save 
for myself only. And for my life I would not capitulate on any single point, as 
some of the most beautiful and important problems of Asiatic geography wire to be 
solved only on this very white patch. So it  is not only a maniare de parbr when 
I say that nobody has ever done me a greater service than the Secretary of State 
for India; and if I did not love him three years ago (which was for a very short 
time only), I hope I may take the liberty now, and for the rest of my life, to reckon 
Lord Morley amongst my very best friends. 

Let me also express my sincere and hearty thanks to Sir Henry Trotter for the 
excellent and appreciative speech he has been kind enough to address to me, and 
which is the more valuable for me as i t  comes from a man who knows so much of 
Tibetan geography, and who has played such an important part in the history of 
exploration in that lilysterious country. I have always admired the clever and 
careful way in which Sir Henry worked out the maps, notes, and observations 
of the great Pundit, Nain Singh, more especially of his journey 1873-74, which is 
one of the most important that ever have been undertaken in Tibet. I am really 
proud of the words Sir Ilenry Trotter has just uttered. 

The reception I have had to-night by the President and members of the R.G.S. 
I regard as a new and very great honour added to those which I have received 
already years ago. And may I finally express my very hearty thanks to all those 
distinguished guests present who have spared some hours of their valuable time for 
coming and liztening to the story of my last journey in the fascinating land of the 
eternal snows, the lamas, and tho mysterious formula " On mane padme hum" ! 

11. DISCOVERIES I N  SOUTHERN TIBET.* 

B y  Dr. SVEN HEDIN. 

WHEN I left Stockholm on June 24, 1899, for my fourth journey into Central 
Asia, one of my chief objccts was to try and find the source of the Indus, but 
although I did my best to penetrate to that part of the forbidden country, I had to 
give it up altogetlier on account of the opposition of the Tibetans. When I again 

* This muat bc regarded as only s prcliminsry statement on the points in disputc, 
neccss.zrily writtcn in sonlc haste.-8.H. Eoyal Qcographical Society, February 23, 
1909. 
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left Stockholm on October 16, 1905, for a new journey in Asia, the source of the 
Indus still remained one of my greatest ambitions, but the strongest attraction was 
to fill up the great white patch on our maps of Tibet, situated north of the Tsangpo, 
between 81° and 89O east of Grcenwich. This \\-as a region which had never been 
crossed by any European explorer, nor by any of the native explorers trained and 
instructed by Montgomerie, Trotter, and other British officers in India. 

Part of this vast area was, to some extent, known to the Chinese ; the Shni-tao- 
ti-ltang, or "ground lines of hydrography," contains a description of it, and some 
other Chinese geog~aphical works deal with it. During my stay in Kyoto, Prof. 
Ogawa, of the Kyoto University, kindly made translations of those parts in the 
Chinese books ~vhich could be of special intercst in connection with my own dis- 
coveries in the same country. In  1708 the great Emperor Kang-hi orderec! the 
Jesuit n~issionaries in Peking to comprle a map of the whole empire, which was 
conlpleted in 1718. In 1717 two Lamas, who had been trained by the Jesuits-in 
the same way as the Pundits in India later on-were able to deliver to the Fathers 
a map of T~bet ,  which contained the only information we possessed of the great 
white patch-even so late as 1906. From this map D'Anville has entered upon his 
famous map of 1733 a labyrinth of rivers, lakes, and mountains. On D7Anville's 
map we f i ~ ~ d  Lanken and Mapama, i.e. Langak-tso and Tso-n~avang (or Mavam), 
from which he makes the Ganges take its origin. The rest of D7Anville's hydro- 
graphical and orographical confusion, in which it  is a hopeless task to try and 
identify the geographical lines with the reality, I only find two lakes wllicll really 
exist, namely, " Tarouc-yomtlso~~ " and " Tchapie-dsake-ton-psou," the first being 
called Tarok-tso, the second Tabie-tsaka. The fact that these two lakes have been 
comparatively well entered on the map, seems to depend upon their being known 
all over Tibet, as Tabie-tsaka provides a very great part of the country with its 
supply of salt, and is visited by innumerable salt caravans, and because several of 
the most important roads of the interior of Tibet meet at  Tabie-tsaka. The rest I 
cannot recognize, unless Tackin-yamso is meant to be llangra-yum-tso, althougll 
i t  is connected with Tengri-uor by the river " Tarcou Tsangpou," a connection which 
does not, of course, exist in reality ; but it may be a confusion with Targo-tsangpo, 
which empties into Dangra-yum-tso, and about which Nain Singh got some in- 
formation in 1874. Part of the geography of D'Anville's map has been entered by 
Dutreuil de Rhins upon his map i'Asie Centrale, a map which appeared some years 
ago in a Chinese edition in Shang-hai. 

The material on D'Anville's map for the rcgion north of the Tsangpo seems never 
to have been accepted by British or German geographers, at lcast not on the map 
published by the Royal Geographical Society under the title of "Tibet and the 
Surrounding Regions," nor on the excellent map of Tibet, which is Xo. 62 in Stieler's 
Hand-Atlas-and these two maps are by far the very best general maps of Tibet I 
have ever seen, and perfectly up to date in all geographicdl details. On the British 
map the unknown country has exactly the same aspect on theedition of 1906 that i t  
had at its first publication in the Geographical Journal. The single word we find on 
the edition of 1906 on ' Tibet and the Surrounding Regions,' which is perfectly correct, 
or which rather was so in 1906, is the word UnexpZwred, in big letters, whereas the 
word Dokthol province has to disappear, as i t  does not exist in reality; the name 
proved to he absolutely unknown to the natives wherever I aslred for it. 

I t  may be of some interest to point out some of the geographical information of 
the above-mentioned map. The country between Mount Kailas and Jiachan on the 
main branch of thc Indus is perfectly white on the map, which is correct, as nobody 
has ever been there, and if anybody ever had been there it  is difficult to understand 
why his information should not be used on the map of Tibet is:ucd by the R.G.S. 
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The uppermost part of the Indus, in the province of Singhtod, is a dotted line, the 
beginning of which is situated about 30 miles from the real source of the Indus. To 
the east of Singhtod there is some detail on the map. I do not possess the report of the 
Pundit \vl~o hascollected this information, but I have the impression that i t  is partly 
founded upon verbal communicatiou, because it is so extremely wrong. His river 
Sumnu-chu is identical with the Lavar-tsangpo and its tributary the Bong-tsangpo, 
which correctly comes from the south-west. The Sumdan-tsangpo comes from the 
south, from Trans-EIimalaya, and i t  is on this river, on its left bank, that the great 
temple of Selipuk is situated. IIis Ghalaring-tso is identical with Nganglaring-tso, but 
it is not oblong from north to south, but from east to west; i t  does not contain one 
island, but at  least five ; [and there is no monastery on any one of those islands. His 
peak Khala, south-east of Selipuk, may be a confusion with the very important pass 
of Kha-la, which is situated in a very high mountain range stretching north-west to 
south-east, and this pass is situated east-north-east of Nganglaring-tso. Now, of 
course, one can leave the question open whether it is better to accept such a confusion 
of geographical information thnn to leave a perfect blank on the map. Some ol the 
information collected from the natives by the Pundits, and which I have tried to use 
for geographical conclusions, both in my 'Scientific Results,' vol. iv., and dnring my 
last journey, have proved to be so utterly wrong, that I should very much have 
preferred if the map llad been left blank. On the other hand, I am glad to express 
my greatest admiration for those parts of the map where the Pundits have really 
been, and for their mapping of parts of Tibet which they have seen with thejr own 
eyes, and which are always very correct. 
1 i On the north of the white patch we have Nain Singh's, Littledale's, and my own 
routes, and south of these a perfect terra incognita; then to the east we have Nain 
Singh's dotted lake, Tedc-nam-tso, which he did not visit, only heard of. The 
situation is about correct, the real name is Teri-nam-tso, and the lake is oblung 
from east to west, not from north to south. Ngangon-tso nobody had ever heard 
of ;  Dangra-ynm-tso is much too big on Nain Singh's map ; it is wandered round in 
five days by pilgrims on foot. The Mun lakcs, which never have been visited by 
any explorer, seem to be situated west of southern Dangra-y~un-tso, not south of 
the lake, where, instead, the great Shuru-tso is situated. 

South of the central lakes, Nain Singh's map is extremely fantastical, which 
must be excused, as he has never visited that part of Tibet. I t  mould have been 
far better to leave the map blank here than to enter the " Durnpl~u or IIota 
Tsangpo" on it. Even in this region all water runs to the upper Brahmaputra, 
not to Kyaring-tso. There is an Ota-tsangpo coming from the watershed of Trans- 
Himalaya straight south of Kyaring-tso, but it is very short, and i t  rons straighter 
north. -~obo-doba-tso nobody had ever heard of. Daru-tso I have only been able 
to see from a pass; both the name and the form are, however, wrong. I do not 
know why tlle lake Tsiku-tso is not entered on the map "Tibet and," etc., of 1906, 
as this lake really does cxist. 

I n  the south finally, both Ryder's excellent map, which has never been surpassed 
by any other traveller in Tibet, the map of 1906, and the map in Rawling's 'LThe 
Great Plateau," give the watershed of the upper Rrahmaputra in a perfectly wrong 
way. The great peaks which are seen from the north dong the river, and which were 
measured by Ryder and Wood, are by no means situated on the watershed, but south 
of it. The courses of Chachu-tsangpo and of Charta-tsangpo (Chaktak-tsangpo is the 
real name) are quite wrong, but they are marked with dotted lines, which was quite 
right, as nobody had ever been in the interior of the so-called "Dokthol province." 

It is a very extraordinary fact that a patch of some 65,000 square miles could 
remain unexplored anywhere on the Earth's crust-except the poles-so late as in 
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1906. The following quotation was written in the snmmer of 1905, and contains 
my own views on this great unknown country: " I n  the south the circumstances 
are different. The shape of Nain Singh's lakes alone suggests that the mountain 
ranges are there built up with less regularity. They also lie closer together, are 
in gelieral smaller, but at  the same time much steeper, and abound in hard rock. 
Of this country we possess but the scantiest information, having no knowledge even 
of what its broad features are like. Within the very last year or two, the extrenle 
south of Tibet, i.e. the valley of the Tsangpo, has been reconnoitred by the members 
of the English expedition, but the whole of the extensive region between that valley 
and my route to Ladnk is an absolute terra incognita, and i t  is just in this broad 
gap between the central plateau and the valley of the Tsangpo that the forms inter- 
lnediatc between the two nre to be found. The investigator who should, therefore, 
attempt to set forth the general architectural features of the Tibetan swelling would 
be certain to lose himself in this very gap in guesses and theories devoid of all 
foundation. Rather than expose myself to such a risk, I have resolved to study 
that unknown region with my own eyes on the spot. I t  is only when this gap 
has been filled up, and the white patches on our maps have given place to new 
groups of lakes and new mountain ranges-which, in consequence of their altitude, 
exercise such a profound influence upon the distribution of the rainfall in Central 
Tibet-and to new rivers, it is only then that the attempt to convey a faithful 
picture of the morphology of the Tibetan highlands, and to get to the bottom ?f 
the genetic causes of the existing surface forms, can be successfully carried out ;  
for it is only then that the necessary material will be available, and the nclcc3ssary 
general view of the whole, without which it is impossible to write n physico-gco- 
graphicnl monograph of any value. I n  these circumstances, therefore, I prefer to 
postpone giving a general account of the country until after my return from the 
journey upon which I am now about to start." * 

The wish to continue my explorations of unknown Tibet, which I have expressed 
in these words, has now been realized to a much greater extent, and with richer 
results, than I had ever dared to hope when I left home. I t  may be a great tempta- 
tion to sit down con~fortably in one's study and build up theories and hypotheses 
about the most plausible geographical lines of an unknown country, but i t  is very 
dangerous to do it, and all those who have tried to arrange the moi~ntain ranges 
of the " Dokthol Province" have proved to be utterly wrong. I t  does not need very 
much intelligence to presume the existence of mountains within the white patch 
north of the Tsangpo ; i t  is more difficult really to go there and make a map of the 
country, and only the explorer who does i t  and brings back a map of the country 
with him, only he has discovered the mountains, lakes, rivers, and other geographical 
characteristics of the same couutry. 

In the following pages I have collected some of the information we possessed 
of the parts of Tibet I have this time visited. The quotations are by no means 
to be regarded as complete, as I have not had very much time since I returned 
on January 17, and this paper is only a preliminary one; the complete scientific 
discussion must be left to my next scientific work. The greatest difficulty for me 
is now that I cannot possibly enter upon any detail of my own work, which consists 
of 6200 pages and more than 900 sheets of map, but everybody will easily under- - - 
stand that it must take years to digest the new material. 

H. Strachey says,t "The river which drains the greater part of West Nari to 

* Thc author's 'Scientific Results of a Journey in Central Asia, 1899-1902,' vol. iv. 
pp 607, 608. 

t Journal, vol. 23, 1853, " Physical Geography of Western Tibet," p. 7 .  
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the north-tvest, callcd by the Tibetans S~nge-tsangspo, i.e. Lion liver, is now &ell 
estabhbhed (Vigne, Young) as the chief source of the Indus, a fact which English 
geographers have had to rediscover for themselves within the last half-centu~ y ,  
though I find i t  distinctly stated in a boo$ written by a Tibetan monk 250 years 
ago. . . . (p. 9) A fen (of the  inany tributaries) are so great as to form an nbsolute 
break through the outermost ranges of the snowy mountains and ~llalce the sources 
of some of the Indian rlvcrs absolutely Tibetan or trans-Hinialayan. . . . As none 
of our muderr1 trabellers have visited any part of the great transverse watershed 
that divides tlie heads of the river Tachok froill those of the Langchen and Senge 
rivers, or Nari-Mangyul from Nari-Khorsurn, for any vague idea of its character, we 
are left to our own conjectures and native report. . . . (p. 3G) The basin of the 
Langchen is lacustrine in its upper part, containing the Ronkya lake in Horba with- 
out active efhuence, and Tso l l a t~ham and Lnngnak in Kangri with a partial or 
intermittellt orle. . . . (1). 37) The ~~a te r s l i cd  between the Indus and Sutlej has 
n rumiog length of nearly 500 miles, meas~ued from the supposed position of 
3l;uyu111 Ln to the north-\\rest extrcnrity of sPiti. . . . (17. 38) Little or nothing is 
l,nol\n of the furthest sources in Scng-Tot or elsewhere, and tlie estimate of 50 nriles 
for tlie remaining course depends upon native reports and conjecture. . . . (p. 39) 
Its  (Sutlej) sources are solriewhat complicated (as imperfectly known to us), lying 
betiveen the Chukar Irorn the Inclian IIimalaya on the sontli, thc Ser Cliu or other 
s t~eams  from the mountains of Kangri on tlie north, and the effluence from the 
lakes IIal~hanl arid Langak on the east, the two first being permanent, and the last 
l~artial or internlittent. The Ctluli~r is said to be as large as the united rivers of 
Nensar ant1 Tirtliapnri, when swelled by tlie lrlelting of the Himalayan snow in 
summer; but we do not know whether i t  waintains this sulieriority on the average 
of the yew, nor wliether tllc interrrlittent contribution of the lakes be equal to tho 
l~cr~nanent  cfflucncc of the Scr Chu or other rlvulets direct fiom the Kangri moun- 
tams. . . . (p. 49) Its  (hIausarowar) effluent runs through an opening in tlie hilly 
~xthnlus into the western lake; I found it a swift stream 100 Sect broad and 3 feet 
deep in O~tober, and its exlt from the lake was seen by &TI.. IV~nterbottom and m y  
brother, Richard Stlachey, from a height a few furlongs off; though Moorcroft 
c~osied thls very place without firldirtg the stream, even in August, the time of 
highest flood, wliether from its being then dry or from its perculating tllrougli a bar 
of shingle close to tlie lake, as asserced by soine of my native informants, is not 
:~pparent. The efliuence (from Langali to the Langchen river) is from the north 
l~oint, which I crossetl, however, in October without finding any running stream, 
or ally nlarlretl c1i:~nnei for one, tl~ouqh the flatness of the ground, its pdrtial ~nunda- 
tion in shallow l~ovls, and obbious deicent ~f the level towards tlie river, e n t ~ ~ e l y  
corrobor.tted the native accuu~~ts  of an internlittent efll~~euce in seasons of flood." 

l'hcse :~ro  the chief characteristics of the geography of this interesting country 
ro l l~~t l  tlic Holy lake, which were known in 11. ancl 1;. Stmchey's time. I mill 
sl)ecially point out the  follomin;: Slrachcy kuew that the eastern branch was the 
head branch of tlic Indns, ant1 nis csti~riate of 50 miles to the source depnds  upon 
native rcports and conjectrlre. An11 so it has remained until I discovered the source 
in Scljtemhcr, 1907. Strachey uses tllc orogral~hical signification of Trans-Himalaya, 
wliich has af~e~.wartls been aduptctl by scveral otlier geogrnl~hers, Cunninglian~, 
(:~)clwin Austen, Mo~ltgomerie, IiichthoScn, and othe1.s. Straclley is quite riglit in 
:~llotting tlie lacustrine region to the region of the Sutloj river, and lie quite rightly 
regards the question of tlie sources o l  theSutlcj as a complicated one. I cannot now 
cnter ul>un this proble~n, as it would carry me too far, a i d  1 have no time now to  
c u ~ ~ s n l t  11iy rliaps and iriy dctailtd measurements of tlie volume of water in every 
single tributary, both to the lakes and from the sonllicrn slopes of the westel.n parts 
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of the Trans-IIimalaya. I t  is of great interest to note that Moorcroft in 1812 did 
not find any channel between the two lakes, but Strachcy found a rather consitlerable 
stream, and then Straclley touches upon tlie interesting qilcstiou of a possible sub- 
terranean connection between the lakes. My own conviction is that tliere still 
re~nrtins a subterranean elHuence froin l'so 3lavang to Jiangak-tso, antl that the 
m t e r  then continues underground from the last-nlentioned lake to Diilchu-gunpa 
anti reappears in the old bed of the upper Sut,l~jj. I t  is a physical necessity that  
such an emuence must esist from both lakes, because if tliere were none the water 
of tlie lakes would be salt, or at least sorr~ewl~at bmckisli, and in rcality it is as 
fresh as any river- or spring-water. Ao 1:regard the source of the Tagi-tsangpo, 
tituated two clays'marcll east-south-east of Tso-Maval~g, as the real source of the 
Sutlej, or, as I have calletl it, its genetic source. On Strachey's rllxp tl~i.; river is 
f ~ i r l y  correctly entered, althoi~gli its nl ,~)er part is marked by a dotted line on 
Ryder's map, and on "Tibet and tbe Surrounding Regions." On Gtrachey'a I m p  
there is a consitierable mountain range entered north-east of Iiailas, and the sources 
of the Intlus are marked by dotted li~lcs. 

I now come to Nail1 Si~lgli's remarliable journey or 18(;6,* tlescribctl by Rfolit- 
gon~erie. Amongst the results he mcntions is the "fixing generally the ~v l~o le  course 
of the great 15rahmaputra river from its source near Mansaro\\.ar to the point where 
~t is joined by the stream on which Lhasa stands." 

He is wrong in regardirrg (1). 146) thc " Marillam-la " (= Maryum-la) as the 
watershed between the Sutlej and the Brahmxputra. "From the Marillam-la the 
road dcsccnds gradually, fullowing close to the north of the main source of the Brall- 
~linputra, a ~ i d  \\ithill sight of the gigantic glaciers ~vliich give rise to that great river. 
At  about 50 miles from its source the road is for the first time actually on the 
river. . . . (11. 211) The river Brahmaputra was ascertained to rise in about north 
latitude 3044' and east longitude 82'. . . . The general direction of the river's 
course (luring the first 50 miles was, however, qulte uanlistakable, owing to the 
gigantic rmge \isible to the sout11 of it, the large glaciers which fillet1 every ravine 
- - 

of that range evidently forming the sources of the river. . . . From Tan~jan there 
was a good view up the river for a consitierable distance. The Tibetans all agreed 
in saying that it was the main branch of the river." 

Neither Nain Singli nor Rfontgomerie gives a quite clear and unmistakable view 
of tlle situation of the real source of the Brahmaputra. Even in the title of the 
paper the source is placed at  Maryum-la, wl~ich was crossed by Nain Aingli, whereas 
he did not investigate the real hcad branch, Kubi-tsangpo, at  all. But he sais that 
evidently the sources of the river were situated in the gigantic range visible t o  
the south, and fed by its glaciers, wllicll, in reality, is t l ~ e  case. On his map the 
liubi-tsaog~n is very incorrect,. The map of 1:ydcr is here a very great improvement, 
hut not quite correct, as Illa~vli~ig and Kyder antl their party had no opportunity 
to follow the head river up to iis source. Ao when I came to this neiglibourhood 
I could not possibly rcytrd tlie problem of the situation of the source of tlie 
Brallniaputra as fin:llly solved, as nobotlg, except the Tibetans tlie~nselvcs, hacl ever 
been to t l ~ c  source and fixed its l~osition astronomically, and nleasured all the 
branches and malq~etl the country round. I niust point out, in this connection, that 
n~odern scicnt,ific geography dei~lantls n~ore  of an explorer than that he sirnylg says 
that thc source of a rivcr is evidently situated liere or there, without going arid 
checking the opinion, 1vhic11, of course, niay be a mistalie, Before the map and the 
measurements are hrought home, tlie personal ol~inion of the explorer is only of 

* 'Nepal to L11asi+, nnd tl~ence through the Upper Valley of tlie Urahmaputra to 
its Source,' vol. 38, 1868, pp. 129 et seq. 
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a relative value. And if the question of the situation of the Brahrnaputra's source 
should have been solved by somebody before, in a critical and scientific way, I 
sbvulcl, of course, never have cared to try a11d penetrate to it. So no European, autl 
no native explorer, has ever been to the source of the Rral~maputra, nor nlallped the 
cuuutry round it, until I fixecl the place in July,  1!)0i. 

On Nain Singll's rnap there is no connection bctween tllc two laltes, but a 
tlotteil line from Langak-tso marks the bed of the Sutlcj. I-Ie nialres the Tolrcl~en 
river greater illan the river from sor~th-ezst (= Tagi-tsangpo), which is wrong. 
South-east of Mansarolvar he has a range running south-west to north-east, wllich 
tloes not exist in reality. He has l lount  Icailas on the rallge of 'Crans-Hinlalay:~, 
instead of south of it. East of Clrarta-tsangpo he has a '' high snowy range," and 
north of Itaga-tsangpo anotller range. Thosc belong to the 'l'raus-Ilinlalayan system, 
I)ut are not the head range. 

'I'lren So1lon.s Montgomerie's "Jtel~ort of the Tmns-IIimalayan Explorations 
in lH(i7."" '' Tlrc routes have also defined the courses of both the upper brancller; 
of t11c river Inrlus fro111 near their sources to their junction, and the conjoint streanl 
Sronl that point into Laclak. Neither of these branches had I)een previously 
surveycc? in any way, except a snlall portion of the Garto!< I)rancl~ above Cartolr, 
wllicl~ Ilncl been ~ougllly laid down by Moorcroft. 'l'he existence of the eastern 
branch was doul)ted by many geograpllers (it nns indicated from native information 
l ~ y  H. Strachey on his inall), as no Europeans had ever seen it. Tlie Pundit's route 
has now proved that this eastern branch is the main stream known to the natives 
as Singlli-cbu or Singi IChan~ba (Lion's moutl~), the river Indus itself, whilst the 
otller brancl~, hitherto generally supposed to have been the main stream, is mrich 
smaller than the eastern one, and invariably called the Garjung-Chu. (11. 160) The 
actual source of the eastern branch or m:ain stream of the Indus was not reached, 
11nt the people between (;iael~uruff aridYiacllnn said it rose at  a place called Gangri- 
Goorgiap, which may 1,erhaps refer to the Gangri or Eailas peak, but tlie direction 
of tile course of the Indus, as seen from near Yiachan, pointed rather to the east of 
that mountain. . . . A t  tlie highest point visited the Indus was still a considerable 
stream. At  Giacl~r~ruff the ford was al\\ays a difficult one, and for eight days after 
t l ~ e  fall of  snow tlle Pundit experienced, the rlver mas not fordable in any way." 

From the Inall i t  is easy to see that the 1'1intl1t of 1867, on his nay to Tok- 
jnlung, crossed the Indus sorne five days' inarc11 from the source. Singi-chu ant1 
Singi-kamba me:m the river Ind~is.  Singi-kabap, or "the inouth (fi-0111 ~ v l ~ i c l ~ )  the 
1,ion (river) issues," is the name of the very source of the Singi-cl~u, or Indus. Since 
the l 'ui~dit, no e\plorer has ever been in tlre country of the uppcrmoht part of the 
Indus; and as Mr. L':~lvert, on his vcry interesting journey, never went to the 
u p p e ~ n o ~ t  part of the Singi-d~u, the discovery of the source of the Indus was left 
to be nrade by nic. Jus t  I~elow the source the I'undit would not lravc foui~tl the 
same dificrilties in crossing as he found a t  Giachuruff-11e would almost have been 
ablc to jriinp over the source-bmnch. 'l'l~ere are several s~nall  broolis joining tlre 
~ource-branch, jusl :I little bclow the source, and tllcir sources, l~eing bitrlated on t l ~ e  
northern slol~es of the Trans-Himalayas, are longer than the source-11rancl1 itself. 
But as they arc frozen and dead in winter., wllereas the source-branch always carried 
water the whole ycar round, the Tibetans are quite right in calling the Sir~gi-lial~ab 
the real source of the Indus. Thus, uf course, i t  was a great 1nista1;e to 1)rcsuIne 
that  the lndus carrlc from the Railas peak, the neighbonrhood of wliicl~ drains 
exclusively to the Sutlej. (1). 161) The Pundit llcarrl of the Sl~ellifuB (= Sclipuk) 
district, whiclr "boasted of scimc streams, but they all run into a large inland 

* Journtcl of tllc R.G.S., vol. 39, 1869, 1). 158. 



lalie." The streams arc, of course, Lavar-tsangpo aild Aong-tsangpo, and t l ~ c  1:rltc 
Nganglaring-tso. 

111 the Journa7 of the X.G.S., vol. 45, 1875, it is stated that the "inap of southern 
l'ihet has in our region of Xgari lChorsuo1 not undergone any changes a t  all fro111 
the former ; " ant1 on 11. 301 we get so~ne information ahout the " range called by 
Hodgson thc Nyenchhen- thangla chain. . . . The Tsangpn or Bmllmaputra traverses 
tlie ~vhole region from \rest to east, and receives tributaries frorn the Nyenchhcn- 
thangla range on the north, and the northern slopes of tlie Hiinalaynli outer ancl 
inner chains on tlie sol~tll." EIotlgson had no personal experience of the coulitry, 
and it may be rcgnrdcd as a matter of taste whether hTicn-chcn-tang-la se11:lrates 
eouthcrn fro111 northern Tibet or not. At  any rate, it is more correct to say that 
it is a \vatcrslred between Tengri-nor and the Brahmaputra, nuel, further east, a 
watershed bctwten tlic S:~lwcn and the Bralnuapntra; aud one has always to 
remember central Tibet as situated bet\vecn the northern and southern parts of tllc 
cc1untry. 

111 his " Narrative," etc., in the same vc11~11nc :* &fongonl@ric s:~ys, " During 1871 
a 1)arty n-as organized with a view to exploring some 1)ortion of the unlzno\vu regions 
nortll of the 'I'ibctan watershed of the upper Britl~~~l:tl~utra,"antl in llis rne~riorantlnm, 
ctc., 11e s:~ys,t ' L d n ~ o ~ ~ g s t  otlier xttei l~~lts to explore thc various cor~ntrics beyond 
the borders of British India, I have al\vayi: borne in rrliud t l ~ c  necessity to esl~lorc 
the vast regions \vllic11 lie to the north of tlie Himalayan range, from I<. long. 83' to 
E. long. 9:i0, and 1 have consequently, from time to time, triecl to get more inforrllx- 
tion as tc this terra incognita; but sincc tlic Pundit irlade his way fro111 Bulnaou to 
Ll~it;,i, I hat1 not till lately succeeded in getting rnuch aJvance rnaclc to the north ol' 
his lirie of exl~lo~ationa, thong11 a good deal was done to tlle 11orth of the Mansarowar 
lake. One explorer irladc his way from Rudok, on the l'augliong Ialte, to Thok- 
Jalmlg, and thence back to the Mansaro~var, passing quite to t!~c east of the gre:rt 
Kailas peak. The snnie explorer snhsc~quently rnntle Ilis way to Shig:~tsc, hut 11e 
was unable to ],cnctr~~te to the north of the innin cout,sc of the apl!cr Uralnna1)ntra. 
Though disapl~ointcd with this, I coutinned to try autl get nu explorer to penetrate 
into those rcgioiis, and after rnany failures I have at  last the satisfaction to be able 
to rel,ort tllat some l~rogrcss has been nlacie in esplori~lg to the north of Sbigntsc ant1 
I,his,i. (p. ;%i) To the south the lake (Tengri-nor) is bouncled by a splcl~tlitl range 
of snowy pe:lks, flankeJ ~v i th  large glaciers, cu1min:lting in tbe nlagoilicenl l,c,~l<, 
Yaug Ni~~jintll:~nglL, which is probably more t11:tn 25,000 feet above the sea. 7'11~ 
range was traced for rlemly 150 miles, running in a north-easterly tlirection. (11. 3%) 
The ,,roof of the esistellce of a great snowy r:mge to the llortli of' thc Br:llrl~i:ll)lltr~~ 
i x  interesting, the Hirnalayarl systcl111, eve11 at  that distance, say 160 ruiles froin its 
base in tlic plains of India, fillowing no signs of gettin$ lower . . . . The route 
fi)ll~wctl 1,y the cs1)lorer fro111 Dxn-Niarg:m to Lllisii is tlie rollt~; by \vliic11 Messrs. 
1Inc anti G:~bct nlust have approached tlrat city . . . ; olie ~iortlicrn tri1,ut:lry of 
thc u11l1cr 13mhmal~utra has been thoroughly es l~~ored,  thus givillg us soilic idea as 
to liorv far back tlre norll~ern ~vatel.slled of this g~.c:~t river lies." 

I t  is illteresting to find t11:tt Muntgonlcric regards it a6 :L "necessity to csl~lore 
thc vast regiolis" nor t l~  of tlic Tsnngpo, and lie is r igl~t irl allling it a term, 
.incoC/p~ila ; and so it 11as relnained, cscel~t tire lnrt  bctwecil Teilgri-nor and I%ral~ma- 
ln~tra,  to w l ~ i c l ~  lie mas able to serld o11t sonic of' Ilis " Traris-Uin1alay:m cxplurers." 
Already tlicn, ancl later on tl~rough Krislnla, I,ittlcdale, llydel., arlcl de Lesdain, the 
existence of a m:~gnificent ralige on the southeril s21orc of Tcngri-nor was proved. 
And thrls 3lontgomcrie was able to fis the situation of the gwat watershed. Unt he 

* Journc~I of tho li.O.S., vol. 39, 1869, p. 35. t Ibid., p 325. 
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11ad never tllc satisfaction to see the vast country l~et\vecn 83' and 89' E. long. 
penetrated by any one of t l ~ c  Puntlits, and so it 112s ren1:~ined until I was ahle to 
cross the country and tllc great ~vaterslied on several difl'ercnt lines in 1907 and 1908. 

Now I come to 'L'rotter's report on Nain Singli's journey from Lcll to Lliasa.:* 
On 1). 105 he sl~ealts of T:~lqot Lha, frorrl wl~ich extends eastward a snowy mnge, 
numerous licalis in nliich were fixed by the Pundit, a l o ~ ~ g  a length of 180 ~rlilcs, up 
to wltcre the range ter~ninates in a Illass of lr~ali.: called Ckya'hliarnla, wl~icli also lie 

r 1 to the south of :~nd vcry near the Puntlit'fi road. . . . l l ~ i s  mnqc is probably not 
tlre ~vatcrsllcd bctwcen tlte basin of the ~~~~~~~~~~~~~a am11 the laltc country of Hot., 
for the l'rlndit was irlformetl tirat to the sontll of tlte mnge, running ~)arallel to it, is 
a I:~rgc river, t l ~ o  Dumlihu, or kIot6 Srnl~po: ~'hicli ultinlately ch:~nges its course and 
flows north\vards into the Ryaring lake. . . . (1). 110) '1'he largest liver crosscd by 
the Pr~t i~l i t  in this scetion of his t rn~e l s  was the Duinpl~u, or 110th Sangpo, wllicll 
receives the drainage of tlie soutlrenl slopes of the Targot-(+ya'kham ranze oC 
nlountains, ant1 flows into tlic T<y,iriug Clio, Eorming one of the lnunerorls sources 
of the Nik-chn-k11B." 

I I lit(: 'l'nrgot Lila is identical witlt Targo-gangri, :L wngnificcnt snow ti~assif 
stantling S O ~ I ~ ~ I - C R S ~  of I ) a~~gra -~ i i~ l~ - t so ,  ant1 wit11 its trortl~ern es t re~ni tg  r c a c l ~ i n ~  
to tlrc very shore of the lalie. Tllere may, of course, 1)e a 'l'argo-la also some\vhc~c 
in tlrese ~i~oul~ta ius ,  but the complex is 11cr1"cctly isolated fro111 tlle range to tllc east, 
U ~ I I I I I  \vl~iclt N:rin Sing11 fo~md tllc 1)e:~ks of Gja'ltlrarm:~. TIC is qnitc right in 
snyil~g t l ~ a t  t l~ is  raugc, cnlniinati~~g i ~ t  Gya'laltarnma is not tllu waterslled bet\veen 
tlie I:rah~ttaputrn and the lnltc region, which 1 have calleil tlrc "Central TJalies of 
Tibet." I liavc :~lreatly mentioitetl al)ove that t l ~ e  information tlie Pundit got 
ahorrt Durnlhu or Hots-Sangpo is quite wrong, which I was able to corltrol vcry 
closely w11el1 I crosscd t l ~ e  utilznown region from Kgangtse-tso to Yc-sl~ong on tlre 
I%r:~hmap~itra. E'rom the head moge of Trans-ITin~alaya the ~vnter goes north to 
tlie lalies, Taryo-tsnngpo, Tag~.ali-tsnngpo, Rara-tsailgl~o, Ota-thngpo, etc.,t :~nd tl~oso 
rivers brcak ihrougll tlle raugo, which hc calls the Targot-Gys'khar~~la range, in 
transversc valleys; to t l ~ c  south a11 thc water goes to My-cllu-tsai~gpo, 1vlric11 is a 
tribi~tarp to I:,aga-t5nng])11, and one of tllc gre:~tcst of the tl.ibotnries which reach 
Bral~n~apiitrn h o o ~  tllc north. 'l'lre range, wliicl~ is n continn~tion or Tnrgo-gangri, 
goes to t l ~ c  south-west, wwt, and north-west, an11 forms 1rt:rc the nlnin walcrsl~etl, 
nut1 I crossetl it at  S:mgn~o-bcrtik-l:i ill Irf:~y, l!)OS. Soot11 of ICyariug-tso (Ilc rnnio 
watcrsl~cd is situ:~ted considcmbly s o r ~ t l ~  oC t l ~ c  Targot-(:ya'Iiliar~~~a range ; t l ~ c  pass 
I<l16liu1Ln-la of' tlrc U.'l'.S. explorer of 1872 gives an itlea of the situation of thc 
great watershed in this part of 'L'ibet, and as a inatter of fact lil1ll6ml~a is s i t~~:~tc t l  
111 the lange wl~ich is tlic i~nmciliatc soutll-west co~ttinuntion of Nien-clrcn-talig-la. 
Aborrt t h ~ s  range Mnrlil~am says,$ "Great Tibet . . . (is bountled) on the iloltll 
by ar~otller lofty range, called by EIotl<son the Nyer~chlicn-thdugls cliain, which 
xcparatcs t l ~ c  con~ttry of villages alitl cultibatiun fro111 the non~atlic l~ordes on t l ~ c  
htill loftier l)latcan of lacrrstiinc drainage l)et\veen that chain and the Kocn-lr~n." 

(iodwiu .insten says in his a~ticlc,  "Tile Mountain Systc~ris of the FTi~walaja," 
ctc., 1). SG 4, " I  leave it to f u t ~ u c  travellers and those wlto 1a11om the country, to 
ivtlrk out t l~ is  sul?ject still further and with greater exactness, ancl after :L closer 
cs:linination of the corrntry t,han I was ever able to give i t ;  and I lcave i t  espcciully 
to tl~oso wllo rnay have tlrc good fo~ t r~nc  to visit the middle and (astern portions of 
tllc IIi~~lalayas, a~lt l  that grcltt term i r t c o g r ~ i t r ~  bcyond." On 1). 87 hc mentions 

- -- - - - - - 

* Jnu1.nn7 of tlie R.G.S., vol. 47 (1877), pp. 86 et s~p .  
t For tllt: last two ilientioncd Nain P i i ~ g l ~  11n~ Ptira and Hots. 
$ ' Travuls in Gro:~t 'l'il~ct,' ctc., Z'~nceetlings, vol. 19, 1S71, 1). 327. 
$ I'roceetlings, vol. 6 ,  188-1, pp. 83 et srq. 
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Mr. 'l'relawnay Saundors' Aling Qanghri, or his own 'Trans-Intius extension, arltl hc 
continues, " I t  is thvn carricd zor~ilr to i~ni te  wit11 the high range north of the 
Manarasowar lalie, ant1 is tllcre contin~~cd cast as a range north of, ant1 parallel \i.itIr, 
the Sangpo. I t  is unnecessary to define it further, for the topogmphy cloes not exist 
from \\-11ich 11-e can lay tioivn such lines." 

T l ~ u s  Godivin Austcn, in 1884, calls the country north of the upper Urahinapi~tra 
a terra incognita, and says that the topoglaphy doesnotexist from which Itre cctuld be 
able to lay i1ow11 the watershecl, Alld so it rcniaineJ, until I succcedctl in crossing 
the watershed in this very region hy sewn different passc.s, to 1~11ich are to be adticti 
three more further west, one of which had been crossed by Calvcrt only, tlre two 
otlrers by many travellers. So for the T~ans-Himalaya, the lirles laid down ~lpon 
Godwiu Buston's map, illuztratinq his article, are hypotlrctieal, and of no real 
scientific value. Herc, in Trans-Himal.ly,z, he includcs tlie ~ ~ o r t l ~ e r l ~ m o s t  rvater- 
dividing range of the Himalayas, and all the ranges between the upper Brahmnputra 
and Nain Singll's route, and join4 together ranges of three different molmtain systnns 
untler one general nalne. But it may he that he puts into Trans-Llin~alaya tlie samc 
meaning as Montgon~c~ie obviouily tloeb-nanrely, a11 the mountains ant1 rc,gio~is 
which ale siluatetl on theother side of the Ilirrlalnyas, ancl clnly under such contlifions 
the name of Trans-IIi~nalayn could be nied at a time when notliing n a s  I ~ I I O W ~  of 
the topography anti orogml~lrv, and when the cnrultry was a real terrtr i~~co,qnittc. On 
his map, Godwin Austc.n has :~lho ma~kcd  with a d o t t ~ d  line tile " Gangr~ of Mr. '1'. 
Sauntieis," nhicll is meant to be the chief \vatcrilictl. I t  is, of coarse, simply 
l~ypotlretic~al, and only for the part soutll of Tengri-nol; Nien-chen-tang-Is, correct ; 
all tllc rest is wrouc. 

During l ~ i s  remarkal~le journcy of 1879-82, the f>mous Pundit Icrishna * mnst 
l~ave  crossed the eastern part of Tmns-Elimalaya at  least tilice, bnt I cannot nlalre 
out now whet,her l ~ i s  passc.~ Tcoli-la and Nub-Kong-la are situated in the wat.er- 
divicliug range or in ramifications. 

I t  is remarkable how very meagre the Society's publications are in matters 
Tibetan. Only occasionally one comes across an article about n jor~rney or about 
some specia.1 item oC this interesting country. One of the most interesting articles 
is written by Tanner, under the title of" Our Present Knowletige of the Himalayas." f 
llere we fin11 tlre following t1ut11 : ''I here remark that the moot qrrestion at; to 
wlietllcr the Sutlej actnally isslles f n ~ m  the Manrauo\var l:ike or not, tioes rlot appear 
to have bccl~ tlefinitcly scttlcd, tlrough controversies have been raiscd on the point, 
and notwithst.zncii~~~ that Inore t,lmmi one Englislrmm~ has actually hcen along the 
supposed bed as far as the lake." To this I will only renixrli that, during 111y long 
stay at  Tso-m:~vang and Langnli-tso, I was able to solve t l~ i s  l?rolilcm dcfinitcly, and 
to add a good deal of direct observation ~nntcrinl to the cscellcnt work of Ilyder and 
Iiawling's expctiition. 

After the interesting llaper of Captnin (now Colonel) Cower, "A Jouruey across 
Tibet," $ we fir~d thc following remarks by Delmar Morgan : 'L The paper we have 
listened to is one not only of great geographical interest, bat of great importance, 
because it shows wliat n ~ a y  be done by a European in the Trans-Himalaynr? country. 
I t  has hcel~ stated, and frequently reiterated, that access to thcsc regions is impntc- 
t,icable, owing to tlle cbstinatc cxclusivcness of the natives or their rulcrs, and that 
if i t  is to l)e explored a.t all in the interest of scic~lcc i t  must wrly bo by trnined 
native surveyors. I have always been of opinion, ant1 have before remarked here, 

--- - .--- 

* Wnlkcr, " Four Ycars' Journeying~ Illrough Grcni. Tibet," ctc. P ~ o c e e d i ~ r p ,  M I .  
7, 1885. 

t Proceedinyc, vol. 13, 1891, pp. 403 ct sep. t Ceogr. Joilrn., vol. 1, 1893, p. 406. 
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that  these natives. however valuable some of their work mav be. and howevcr carc- " ,  

fully trained in the use of ~nstruments, cannot b r ~ n g  us that accurate info~ulation 
ah to these countries xvllich we require. They seem to lack that spirit of crit~cal 
inquiry, and that fertlllty of resource, that  distir~guish the ICuropean traveller. . . ." 

I quite aqrce with RIorgrnn : the wo11~ of native exl~lorers is not srlfticient from 
n scientific and critical point of view, but as l~ ionee~s  they have allnost al\vaj s 
proved to be admirahlc, and in some cases we have hat1 to bc indehtcd to then1 
t i u r in~  some forty ycnrs for all our knonlcdge of certain parts of l'11)ct. I n  his 
" Note ou the Eloyal Gcographical Society's map of' Tibct," * Glel~eral IVallrer saj s, 
"On the sonth the information has been wholly taken from the Trans-Himalayan 
operations of the native explorers attacl~ed to the Indian Survey . . . ; " and to this 
Major liyder adds,+ "Our lcnowledae of the country lyiny hctweeri our frontier and 
Lhasa dcpcnded chiefly on the surveys executed by different explorers trained by 
ant1 working under the supervision of oflicers of nly department-the Survey of 
India. They worlced undcr extraordinary c\ifficulties, and in great d a n ~ e r  of their 
lires; that, when a t  last we have been able to carry through a regular and 
systematic survey of the country, we have riot beell able to find that the rough 
maps prepared from these cxplorers'snrveys were in any iwportant points other than 
vcry fairly accurate, reflects tlle very highest credit on these men, notably the late 
Pundit Nain Riugll and the explorer 1Z.li." I have already stated my opinion of' 
the I'ontlits, anti I shoultl like to point it out in the following way : Their tol)o- 
graphical worlc is excellent in giving us a rough idea of the country; the information 
they have gathered from the natives is almost worthless, and the result of their 
different journeys call l~ardly be used for scientific purposes. 

In  the ahnvc quotations i t  is i~ltercsting to note that  Morgan tall,s of tlic 
" T r a n s - I I i m a l ~  country," and Walker of the " Trans-Himalayan ol~erations." 
'I'he word Trdns-llimalayan is thus vcry vague an11 tliffuse; cverything beyond 
llimalaya seclns to be Trans-H~nialayan country-operations and explorers. 

Prom the last ten or twelve years 1 have pickcd out of the Grogrc~p7~icul Jour~ml  
some more quotat~ons on the p a t s  of Tlbct nhich I have explored. 111 the 
desc~iption of his journey, Littlctlale says, 1 "On the soutll it (Nam-tho) was 
fringed by the magnificent range of the Winchen-'l'angla-a succe5sion of snow-clad 
peaks and glaciers, ~~a r t i a l l y  l~ic\den in clouds anti vapour, which added to their slze 
ant\ qrant\cur ; n111le above all tonered, wit11 clitl:, of apl1al111ig steepness, the g e n t  
pejk of Cl~aremaru, 27,163 feet." Littlct1:ile crossed tl115 11art of 'l'lans-Hinialaj a 
by the pass Guring-la. 

Speaking of Tso-mavdng aut\ Langnk-tso, LIoldicl~ says, S " \Ve are indebted 
chiefly to  the brothels Henry and Illchard Strachey for our mapping of the two 
Iakeq, and those gentlemen are the authorities for that connection between the lakes 
which is shown in some maps, and sllould he shoxvn in all!' And Ilichartl Rtmchey 
himself says, 11 " From the heigl~t to which n e  climbed we looked down on the 
stream that connects Rlanasaronar and Rakas-tal." In  the slunlmer of 1907 ant1 
in the summer of 1008 there ~vas  not the slightest vis~ble connection between the 
two lakes. I will try later on to point ont the cause of tlle very different infornla- 
tion of dit trent travellcrs on this subject. 

Again a quotation from IIoltlich: 8 "Meanwl~ile, there is no inore promising 
field still open to t l ~ e  bond j de  explorer tllan that of Tibet and the fartliest ~anges  
of the Himalalas. Few people arc aware how vast an extent of the IIimalnyan 

* Geo~gr. JOUT~L.,  July, 1892. t lbitl., October, 1905, 1). 369. 
1 Ibid.,  18116. 5 IMd. ,  1898, p. 588. 
11 Ibill., 15, 1900, p. 395. lJ Ibid.,  20, 1902, p. 415. 
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area still remains untrodden by any European." I n  connection with this I must 
quote what Sir Clements Markham said after Littledale's paper : * " I am sorry to 
say that on the map we have to-night that chain of ~nountains does not appear, 
which only shows how important it is that further explorat~on should be conducted 
in Tibet. I have called that range the northern range of the IJiillalayan system. 
I remember Mr. T. Saunders was anxious to name it, and he has done so on a map 
he drew for me, the Gangri range, after the linot of peaks which connects it with 
the Karakorom ; but B. Hodgson has called it the Nycnr1in1-tang-la, as does also 
Mr. Littledale himself. These inouritain~ are of the greatest possible importance 
and interest; they have only been crossed by native explorcrsqnd by Mr. Littledale 
opposite the Tengri-nor, and in the whole length from Tengri-nor to the Mariam-la 
pass no one has crossed then?, so far as we know. One of the last suggestions by 
General Walker was that a rough survey should be undertaken of these northern 
parts of the Himalayan system, and I believe that nothing in Asia is of greater 
geosraphical importance than t8he exploration of this range of mountains, which 
I trust geographers mill agree to give some name to. . . ." 

Another President of the Royal Geographical Society has been aware of the 
great necessity to explore the unknown parts of Tibet, namely, Sir G. Goldie, who 
says in his " Address to the R.G.S., 1906," t " To us, as British geographers, it is 
somewhat tantalizing that the British Government has declined to grant permission 
to experienced British officers to enter Tibet or to explore the unlrnown reaches of 
its great rivers ; but this is not the place for either approval or condemnation of the 
policy on which this decision is based." 

I now come to Ryder's most interesting paper on the "Exploration and Survey 
with the Tibet Frontier Commission, and from Gyangtse to Simla vi& Gartok."$ 
On p. 387 he says, "We now followed the river (Brahmal~utra) valley for a week or 
so, always in the same large plains, until we could see tbe watershed range ahead 
of us, from the valleys of which innumerable streams issue to form the Tsangpo, the 
largest conling from a snowy range to the south-west." Prom this one gets the 
impression that this largest stream was regarded as the source branch of the Brahina- 
pntra, but a few lines lower down, on crossing Mayum La, Ryder says, "We had 
now finished wit,h the Tsangpo, having surveyed i l  from Shigatse to its source," 
whereby Maryum-chu, coming from that pass, seems to be regarded as the source 
branch. And this view is also emphasized on 1). 300, where Ryder gives the 
following r8sume' of his and his comrades' worlr : " We surveyed the Tsangpo from 
Shigatse to its source, surveyed the Mansarowar lalre region, and settled the doubtful 
points connected with it, which have been the subject of much discussion; we 
completed the survey of the Sutlej river from its source to where it enters British 
territory, and surveyed the source of the %artolx branch of the Indus." So from 
this it is not quite clcar which branch Ryder regards as the real source of the 
Brahmaputm. And this fact gave me the idea of visiting the real source, as I had 
Ryder's paper with me. In  an article 5 on my last journey, Ryder says, " Sven 
Hedin also visited and surveyed the true source of the Brahmaputra. This, how- 
ever, had been approximately located-I thinlr by Nain Singh-aud falrly well 
surveyed by Rawling and myself, though Sven Hedin, having actually visited the 
real source, his map will be more accurate." 

I t  is of no very great importance, really, if you call my journey to the true 
source of the Bralmaputra a discovery or not, but the fact will always remain 
that even the few Europelns who have ever been in this part of Tibet before me 

-. 

* Geogr. Jot~rn. ,  vol. 7, 11. 482. t Ibid., vol. 28. 
lbid. ,  vol. 26, 1905, pp. 369 et  scq. § Ibid., vol. 32, December, 1908, p. 590. 
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sonletimes call one branch, sonietiines another, "the source of thc Brahmaputra " ; 
and that nobody knew whether the rivcr originatecl from onc or several glaciers, or 
from a glacier lake, or whatever it \\.as lilre. I gave myself the trouble to measure 
with boat and instruments the volume of water in all the upper branches, and, 
finding the Kubi-tsangpo 4 times as big as tlle Mariyum-chu, I followed the IC~tbi- 
tssngpo up to a point where it is formed by two rivers, the bigzest of which is still 
called Kubi-tsangpo. Then I followecl this river further up to the very front of threc 
great glaciers, all of theill having different names, and the westeri~most being the 
real source of the Brahmaputra. All this was new to geograplly, as ileitl~er Nail1 
Singh nor any of the members of the Gartok mission had ever been up the Rubi- 
tsangpo; approximate discoveries, wliich are not ninde on the very spot, are not 
sufficient, at  least not from a scientific point of view. 

As to the Mansarowar problem, and the problem of the real or genetic source of 
tlie Sutlej, I do not quite agree with Ryder-or rather, I believe I have added soille 
more points of view to his very excellent and careful observations. I regard tlie 
source of the comparatively big south-east river, Tagi-tsangpo, as t,he source of tlie 
Sutlej, at any rate as one of its sources, if the three rivers from Trans-I-Iiinalaja, 
which join the Sutlej a little above Tirtapuri-gunpa, also are to be regarded as source 
branches-and this must be a question of the volume of water as an average of the 
whole year. But as these three rivers are more temporary, depending upon the 
season of the year and upon the rains, whereas the effluent from Rakas-tal is 
constant, although underground, I regard the Tagi-tsangpo, the greatest river falling 
into the Mansarowar, as the real genetic source. 

At this conclusion we can arrive only by measuring all the rivers falling into the 
t,wo lakes, and I have measured every one of them ; and at the source of the Tagi- 
tsailgpo no European or native explorer had ever been before, and on Ryder's map 
this river is, in its upper part, marked with a dotted line, although this line goes a 
little too far to the east,. Ryder gives a very complete and correct history of the 
hydrography of the lalies as given by different travellers, and he himself found that 
Strachey was quite correct. " No water was flowing at this time of year, but tile 
local Tibetans all agreed that for some nionths in each year there was a flow during 
the rainy xeasou and the melting of the snows, i.e. about from June to September. 
As a rise of about 2 feet in the level of tile lake mould cause water to flow down 
the channel, this appears quite worthy of belief." Now this is differeuf i11 different 
years. I n  1907 not a drop of superficial water went from Mansarowar to Ralcas-tal, 
which may have depended upon the fact that that year almost no rain at ail fell in 
this part of Tibet. In 1908 a good deal of rain fell, but on account of the preceding 
year being so dry, it had no force to swell the Mansarowar sufficiently to cause some 
superficial effluent. Bnt the underground emuent continues even in dry years. I n  
the summer of 1904, however, that is to say a few months before Ryder's visit, there 
was really a superficial effluent from Mansarownr, as the lamas of Tiju-gunpa told me, 
and this temple is situated on the northern banlr of the channel, just above the bridge 
which still crosses the bed, and is in a very good state of repair. Many Tibetans 
told me they rememhercd very well the days when it  was impossible to cross this 
effluent on horseback, and the existence of the bridge proves that they are right. 

As an addition to Ryder's history of vixits and views about Mansarowar, I inay 
add the following from Pearse's article on " Moorcroft and Hearsey's visit to Lake 
Mansarowar." * " Mr. Moorcroft . . . found reasou to believe that the lake has no 
outlet. His stay, however, was too short to allow of his malring a complete circuit 
of i t ;  and adverting to the difficulty of conceivin; the evaporation of the lake's 

* Geogr. J o u I . ~ . ,  vol. 26, 11. 182. 
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surface in so colt1 a cli~llate to be equal to the influx of water in the season of thaw 
frorn the surronntling ~nountains, i t  may be conjectured that, a l t l ~ o i ~ ~ l l  no rivcr 
ran from it, nor any outlet appeared a t  tlle level at  wliich it was seen hy Mr. 
Moorcroft, it nlay have some drain of its superfluous waters when Inore swolle~l and 
at  its greatest elevation, and 111ay then, perhal)s, conlnl~~uicate with Itowan lake, in 
xvhich the Sutlej takes its source (!), conrormablc with the oral infornlatiou reccived 
by our tmvcllers." 

Hermann von Schl:tgintweit takes the ftollowing pcrfcctly correct view: * " 1)ie 
ganzc breite Stelle zeigt sich am nnt,eren Encie als eine flache Senkung g e y n  
Westen, versurnpft, rnit zahlreichen Wasscrpfuhlen, dcren Anordnung allerdings 
pn7. gut danlit sich verbinden IIsst, dass, nach Angabe iler Eingebornen, zur Zeit 
des IIochu-assers periodisch eirl nornlales Abfliesserl bier stattfinciet, also eine Aus- 
dehnung dcs Sntlejbettes bis zu ciiesen Seen." To this I would orily renxlrk that 
the connection of the lakes with the basin of the Sutlej is not pcriotlical, but 
~~erinanent.  

To the problem of the 11ydrogral)hy oC the &fansarownr, Mr. Savage Idan~lor 
gives this extraordinary contribution:t " I t  was my good fortune to make quite 
sure from many points tliat . . . the ridge between the ltakas and Mansarowar 
lakes is continuous, arid no comrnur~icatio~~ between tlie two lakes exists. IVith 
the escel~tioo of a small depression ahout halfway across, the ridge llas an average 
height of 1000 Sect all along, a fact which ought, in itself, to dispose of the theory 
that  the two lalres are one. I also hrtller ascertained fro111 the natives that there 
is 110 cornrnr~nicatio~i whatever between them, tllougli tllc tleprcssion in the ridge 
maltcs it probable that at  a very renlote period some connection existed. Thc 
lowest point in this depres~ion is ovcr 300 feet abovc the level of the lake." This 
is very curious, considering the fact that ltyder gives 2 feet o~t ly  as the lowest 
point in the cicpression, which is about tlle same as I found. 

Mr. Sherring says, $ " I t  is a fact that a t  tllis ~rresent momcnt (1'305) no water 
is actuallj flowing between the two lakes, the reason being that storms blowing fro111 
tlle erxst have thrown LIP sand a t  the n~ou th  of the passage to a height of about 
4 feet, but the best native infornlation on the spot gives it as afact that  after llcavy 
rains the water traverses the channel. The last occasio~l was elevcn years ago, 
when exceptional rain fell, and there were flootls, accompar~ied by great loss of lif(: 
to cattle." And latcr on Ite has this very interesting conimunication : 8 " 'l'he actual 
source of t l~ i s  rivcr (Sutlej) is at  the ~ilonastery of Dalju (L)iilchu-gunpa), where 
there is a large sliring, though a tlry channel is continned u p  to the linkas Tal, and 
in places in this channel water is found. The local statements all agree in asserting 
that there is an nndergrcund flow of water throughout the entire length of this dry 
channcl, which occasionally conies to the surface, only to disappear later on. There 
can bc no doubt that during a season of very heavy rain and flootls this dry channel 
would connect the source at  Dalju with the Rakas Tal." 

Tlic lamas of Dolcllu told me that the spring was about the same the wllole year 
round, but i t  is interesting to find, tllrougli Mr. Blierring, that even some of tllc 
natives seem to have found out the right explanation. 

The fcillowing is what Captain Liawling ssays in his very excellent book 
about his d~ft'crent journeys in Tibct : (1 "Marly have supposed that tlie Sutlej runs 
from this lalic (Italias Tal), and as Ralrau 'Pal and illanasarowar are connectcd, it 

* ' Ilc,iscn in Indien untl Hml~a~ien, '  vol. 3, 1). 5s. 
t ' I n  the Forbidden Land,' vol. 1, p. 257. 
$ ' \\ etltcrn Tibet aud the British Borderland,' 1). 272. 
8 l b i d  , p. 2R4. 11 ' The Great Plateau,' p. 259. 



stands to reason that t l ~ c  Sutlcj ~ronld  actually originate in o ~ ~ c  ul' the strcnnrs that 
run into Manasaromar Inlie. 'ro settle tlic question as to whether socli \v:ts the 
case or not, Kyder and 1 set oat at  d:~wri tlie lollowirrg morniug witli two local goiclcs. 
TLTc travelled first ID a solithcrly direction in search of the channel, arid this mas 
eventually fol~nd some 1 nriles further away than anticipated. The passdgc \\,as 
I~road and dry, anll tlie level of the lalic rn:tny fect below tlic be11 of the clianncl. 
I t  mas evident t l ~ a t  no water 11111 Hon~ctl f'rorn Ikllins T:ll down the passaqc for n 
cor~sderahle time, but tlrcrc was ilotl~ing h e ~ c  to pro\c thzt such ~riight not be tlic 
case during the melting of the s ~ ~ o w s  in an exceptionally wet seacon. Tlle guides a i d  
the sliephc~d wliom we met stated tlrat no water at  tlie present tinre ever flo\rs out 
of Rakas Tal, but added that during the Nepal war, ahout fifty years previously, the 
overflow took place aunnally. To make quite sure, wc entered the clianncl an(\ 
riloved along i t  in a westerly direction. At places the bed nidencd considerably, 
a i d  the dry ground was covered with a thick cricrustatiun of salt; snch would not 
1i:tve been tlic case had \\~atcr flowed ovcr it duritrg the last few years. When 6 mi11:s 
distant from the shore, we obtnirietl from tlie sand-marlis in the becl of the streajil 
co~~clusive lnoof that tlre Sutlej rises a few miles to the me>t ol  the lalcr, for their 
armmrgemcnt in~licatetl that at  one place thc rain-\\ate!, clra~ning from the acljaccnt 
Irills, runs eastwar~ls to\val.de Knltav Tal, ~rliilst a little fc~rther or1 otlrcr st~canis 
entering tlre cliaiiriel flc~w in n westerly direction, a i ~ d  for111 the sources of n r.i\,er. 
1i:~kas Till, like lnost Tihetari lakes, it: snit1 to bc stcndily tliminislrim~g in rolun~c, and 
it is therefore more than probable that this sliect of water will never spin overflow 
into tlle cliarrnel of tlic Sutlej." 

My own observatio~ls during visits to the dry I~ed in 1907 and 1508 agree in 
every single cletnil wit11 Rawling's, although I esl~laiii the lijclrogrnl~llicnl arrange- 
merit in a clif~crerit way fro111 him. 1Ie says that the object of his ant1 liyder's visit 
to tlie I~ed was to settle whetlrcr one of the :treams tllat run into Mansnrowar coultl 
1):: reg~rdetl as the source of the Sutlcj or not, but that tlre result was that tlie Sutlej 
rises a few rililcs to the west of the lalie. I lravc already slrown aboze that I regrartl 
tho Tagi-tsan:l~o rumlni~rg illto tlre filansaro~vnr as the re:tl source of tlic Sutlej. 
Itnwliiig quite correctly observes tlrnt Rakas 'l':~l is steadily tlinrinislii~rg in voluuic, 
whicli is also l~c'rfectly correct and obvious. I3ut if tlie lake lias no outlet i ~ t  all, mr(1 
if the cvaporntion alutic was stronger th:tn the intlux oC fr(,sh water, ancl if tlie lake 
in this way was cvnstantly diminishing in vi~lumc, it woul(1 iiccessarily bccu111e 
more and nlorc salt year by year. I I~:tvc already l~oirrtctl out that Llle fact that the 
water is absollilcly fresh all ovcr the !altc is proof sufliciciit that it 11i11st absvlutely 
have nn untlergrouud effluent, \vllicli does, liowt:ver, not lieetl to I J ~  very consitiela1,le. 
Above 1)olchu-gurrl~n's big sl'ring there are several pcrfcctly I'r.cslr sl~l-i~lgs i r ~  tlrc bed, 
vhicll all must conie fro111 tlre lake :tlonr. 1:ut as soon ns the level of tlrc lakc in 
f i l t~nc  shall lravc reacllctl some Inycr of impermeable clay, this effluent will die out 
and the lake will become salt, and, like Panggong, cnt off lronl the system of t l ~ e  
Sutlcj. I cannot possilly enter now upon all the tletails arid all nly dill'crent 
observations and nlcaslircrnc~~ts in connc'ction with this ~irost interesting at111 
beautiful problcni of physical gcogmpliy, bnt iu  the near futnre I 11ol1e to get an 
opliortnnit,y to lay them all before the geogrnldiical ivorltl. 

Pinnlly, n quotation frorrl 1Ioldicli's excellent boolr : * "'L'lrc Intlus rises on the 
slol'es of l<:~ilas, the sacrcd iriouiitni~r, the Elysium or Sivn's 1'al.aclise of a~~cic l r t  
San:;krit literature. I ts  long an11 coiliparatively straight course from its suurcc at 
16,000 fect nl~ove tlie sea, tllrougli clialillcls running 11ort11-west t2lrouglr gigantic 
mount:tins, is orten comparatively placitl. . . . 'l'hc Sotlcj rises on the southern 
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slopes of Iiailas. I t  flo\vs 1111 longer fro111 one of the sacred lakes of Manasnrowitr, 
Sa~rlol~s ill IIiniln rnytlrology. Al)arliionil:g its ancient crntilc in Ralias-tal, i t  now 
issncs from the foc~tllills of liailns." Several of t l ~ c  above qnotntio~rs show that this 
has bcc~l gcnernlly atloptc~l anlongst British geograplrers. I h~ t ,  ns a n~ntter of fact, 
tlre Indns riscs by no Irieairs fro111 the slopes of tlrc ICailas, alrll only one of tl~tt 
tributaries of the Sntlej rises from the southern s1ol1c.s of tlic I<ml:rs. Fhen fro111 tllc 
irortlrern slope of the ICnilns, fro111 nirip~~-gunpa, o~rc 1ra.s t ~ )  ~,irlc one tlny's nrarclr 
to the ncrtli-~rortli-east, to tlre source of alrot1,ler tri1)rltary of the Sutlej. Momrt 
I<nilas is thus altogetlicr sitn:ite,l within the tlomnins of tlrc Sutlej, an11 tlrc Indns 
118s al~solutely notl~i~rg to 111) with Mtl~nrt Icnilns. 'rllis 111~vcs lrorv very little was 
known :iborlt the sitnntion of the source of tlrc Jntlus. An(l even so intc :ls in 1905 
Ilnwling writes alwut the same question,* " Fornrcrly tlic nrnin river (of tl:e Indus) 
\ms su;~posed to originate from these small streams, but tlre Pundit Nain Sirigl~ 
proved, about fifty years ago, t l ~ a t  they form but a large tributary \vhich joins 
the inain branch a few miles below Gartok. The Pnndit was only able to follow 
up t l ~ e  latter for a ferv miles, so t l ~ e  rtctuitl wlieretchoztls of the sozl~.ce the  Intl?ss 
i s  s l i l l  ~ i nh ,now~? ,  t,lronglr the uatives assert that it riscs fro111 the northern slopes 
of linilas P:irhat." 

So the confusion about the situation of llre source of tlr(. 11:tlns was still greater 
tlrmr that a l~ont  tho soilrce of tlre I3mlrrna.putrn. Iloltliclr says,t " A s  lras already 
been 1,ointecl out,, the l3ralliu:1putra nirtl t l ~ c  Indus start fro111 trcnrly the same l)oit~t, 
the intervening wntcrslrctl l~ctwcen their sources being cnllerl the Maririm La, in 
a1)out east longitude 8B0, not very far enst of tlre Mnnasarowar Inke." But, ar; 
a matter of fact, tlre Mnrynnl-In is sin~ply n waterslrcd l)ct\veen olie tributary to 
tllc Brnlr~~~aputra,  namely, the Maryunr-chu, and the Gunclln-tso, which is a self- 
corltainctl salt lalte. IIol111ch lras 011vio11sI~ adopted Rgder's view of nlnliiiig tlre 
Mnrynm (= Maynnr)-la, or rather tlre Naryum-chn, the source of I3rahmaput1n. 
011 1). 2li5 he says, " l~awl i~ rg  ant1 llydcr llavc lately coinplcteil n vn111abIc geo- 
graphical survcy of all t l~ i s  count~y, from Oa~tolc on the Irldus to the 5ources or tlie 
I<ralrrnal~utra, and frot:: tliosc iources to tlic city of Llrasa." Arid again, on 11. ?!I(;, 
I:c 11:~s a similar expression. 

111 liis article about rny fiftll journey, l'lydcr sags, S "Tlre geogr:il,lricnl results 
of lris jonrncty luny be s~un~nc t l  ul) as follows:- 

'L( l )  TIIC tli~covery and carehil exl~loratic~n of the 'I'mns-TIimnlnya range, and 
tlrc filling irr oS llrc large \vhite sp:ice on orlr Ilraps iiortl: of the 131~alrmal1utra hen: 
Ciartoli to  Sirig:itsr, ant1 tlle discovery of tlrc provinces or Uongl)a and (:lroBc1111, 
wllich Ire lras l~een tlrc! first to discover, that of l)olitlrol, on the nrap, not being 
in esistencc. 

" (2) Tlre discovery :mtl exploration of the source of tlre main branch of t l ~ e  
Indus. 

" '~lrcsc, 1 t)clievc, are two al~solutelg nc\v and most v:ilunble discoveries." 
I t  is too 111uc1r to spe:ilc of nry discovery of Trans-11imalnya. I 111ysclf 11:ive 

1 ~ 1 t  it; irr the followirrg \Yay in tlre telegram wlliclr was sent to tile T i i ~ z e s  by Mr. 
Hensman in Si111la : S " Ilr. Sven Hcdin sums u11 tlrc resnlts of Ilis explomtio~~s :is 
Ihllows: hly great discoveries art:-fi~st, the true sources of the Drabnra~)~~tra  ant1 
Iirdns, and the gerletic sollrce of the Sntlej (last of hfansaro~vnr lalie. secc~lrdly, 
tile csl~loration of Congba, ~vlrich I traversed trvicc by tiiffcrent routes. U11t tllc 
greatest of all is t l ~ e  tiiscovcry of that continuo~~s moulltnin clrain wl~ich, taken as a 
wl~olc, is Llrc 11:ost 111assivc range on the crust of the En~.tlr, its average ircigllt above 

* ' T l ~ e  Great Platenil,' 11. 2(i0. t ' Tihct,' efc., p. 233. 
1 Geogr. Joiirn , I)cccnlhcr, 1908, p. 300. S Times, S(~ptem)Jcr 18, 1908. 
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t l ~ e  sea-level being greater than that of the IIirnalayas. I t s  peaks :ire 4000 to 5000 
feet lonrer than Mount Everest, but its passes average 3000 feet higher than the 
Himalayan passes. The eastern and western parts were knozvr~ befo~e, 7~11f  the 
celltral and highcst p a ~ t  i s  i t &  Bongba, which was previously v7~esplored." And in 
tho lecture which I gave at  Viceregal Lotlge on Sel~tember 24, I gave the l~istory of 
all tlre esploratio~~ in tlre wester11 and eastern parts of the Trans-Kimalayns, and 
surnmed up in the follo\ring conclusion: " Eveu if certain l~a r t s  of it were known 
before, Trans-Himalaya as a whole geographical unity is a new conquest on our 
Ear t l~ ,  a new geographical region and signification, that lias been more neglected 
than even the inoon, and now it will be introduced for ever a11d crermore into tlre 
geogral~hical litcrature!' As to the name, I compared it with such significat,ions 
- - -  

as 'I'ranscaspia, Transcaucasia, Transoxiana, Transbaycillia, Transilenian Ala-tau, 
Trnnsalai, and others. I have referred above to the name of Trans-TIinralaya. 
Cunningl~am subdivided North-Western IIimalayn into three main rmlgcs- Trans- 
EIi~nalaya, between Sntlcj and Inclus, Elar:~-l2tsha range, and I'ir-Panjal range. Tllc 
word was used by Montgornerie, Gotlwin Austen, and others for everything situatctl 
to tlie north of Himalaya, and so i t  is also useel by LIoldich, who s:~.ys,'* "One of 
the carlicst (I'ontlii exl~lorations) was also one of the bcst, for it opened up to us 
n new era in Trans-Hima1ay:~n kno\vlctlge." And on 1). 232, he t:~llrs of "the 
Trans-I-Iimaliryan csl~lorer." I t  again appears ill 1)arid Frascr's "l'hc Marclles of 
Hindnstan, the Record of a Journey in 'l'hibct, Trans-Himalayan Intlia, Cliincse 
Turkestan, Russian Tnrkcstan, and Persia.' I will also rilention in this connection 
that in a letter to me, Prof. Supan has preferred the name Anti-Hitnalaya, a n:mc 
which also appears in lJelerrrznr~ns IllilteiTur~ger~. But as tlle name Trans-lli~nalaya 
has traclition for it in the history of Iritlian exploration, I think it may be regarclcd 
as l~refcrable, especially as tlie Viceroy of India has n1)proved of it. 

ICven long before rrry exploration of t l ~ e  nnknown country north of tlle upl,cr 
I3r~.lrrnaputra, any one could easily understand tllnt there must exist sorr~ewher.e 
a northern watersl~ed of the great Indian rivers. l'he journey of Nain Si11g11 iu 
IS74 drew this problem a great step forwards, as he passed several selr-contained 
salt-lalres, and sorrlewl~ere belweer~ them and the northern tributaries of the ul~ller . . 

I%r,rhnial~ntm, there rrrust, of coursr, exist a chief \ratershetl. On several r:~ther 
old maps atter~lpts havc been made to pnt in tliis watershed, as, fur i~istancc, 
in Markl~anr's ' Narratives of tlre Mission of George Uogle to Tibet,' at~cl of "l'lle 
Journey of Thomas Manning to Lllas:~,' wllcre we l i ~ ~ d  a Inall drawn by Mr. T. 
Sauntlers, and on this map we firit1 a tremendous range called Gangri mountains, 
as forming thc watershed. If this range: which was erltcrecl alio 11pol1 Godwill 
hnstcn's above-mentioned map, lint1 hacl any fountlation in real exl)loration work, 
wc shoultl never have neccle~l to vis:t the courltry nortli of the upper I%ralnr~apntra 
any inorc, but unfort~inately it is perfectly fantastic.ll and utterly wrong, ancl bi.longs 
to that category of geogr:~phical tiiscove~.ies which are accon~plislic:cl at the wri t i~~x-  
table at  home. 11 llas the s a ~ l ~ e  value as the trc~iiendous r.lnge on tlie saine ]nap 
wl~icll rnns north-east frorn 'l'engri-nor, and does not exist in re.llity, or :IS tlic 
iliforniation "'l'urlzi tribes" in tlle very heart of T~bet .  The G:~n:ri ~iiornltnins 
of Samrtlers are h \ r n  as one continuous rangc or chain. In  reality the 'I'rans- 
1Iirr~ltlayari syste~ll consist.;, in its ccntral l~art ,  of at  least tcn clifScrcnt mngcs, tu 
wl~icli I l~nvc given ciiffcrent nallles, anci several sillall muses. 'J'lirougll illis 
orogr:q)lly tllc curious arrangement rcsnlts that the wnterslied of Northern In(ii:~ 
runs over from one range to another, and very often is situatccl in a lntitutiinsl 
valley bctweel~ two ranges. Nohotly had ever suspected, and for my omr~ self I 

* ' Tibet,' etc., 1). 228. 
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had never believed, that tlic orograpl~y of this part of Tibet would Fc so extremely 
comy~licated as i t  has proved to be. The Gangri mountains of Saunders arc broken 
tl~roiigh by the Cl~arta-tsangpo in a transverse valley, a 111istake \\lrich we fintl still 
on the li.(;.S.'s ma11 of Tibet, pnblishctl irr 190G. T l ~ e  Cl~arta-tsanglx) I)cgins on the 
southcrri slopes of Trans-JIinialaya in scvcral small bra~lclies wlricb all run into the 
I:~kc of L~pclrung-tso, fr~bm whicll the irvrin branch of Cllarta (or rather Chaktak) 
tsanp1)o issucs. 

On 11rap 8 of vol. 1 in Ilis great work, 'China,' Daron Richthofen has three 
ranges north-east of tlie nilper Tndus ant1 upller Dral~mapntra, and here TVC find the 
Ilarlles Aling-gaugri, I<arakornm, and 1Cail:is. On the 111ap No. 69 (1). 690) in vol. 
iv. of my ' Scientific Results,' T have m;~rlied out two l~ypotl~etical ranges in tlre 
unknown country north of 'rsangpo. I sul)posed that between them was a clrain of 
self-contninetl lalres, to which " C i  halaring-tso " and tlie Mun lakes bciongcd. The 
northern range T regarded as a ~ ~ ~ a t c r s h e d  to tho ce~rtral lakes, discovered by Nain 
Sii1;11, llle so r~ then~  as the watcrshcd of t l ~ e  'Usangl~o. 1)11ring nly 1 : ~ t  journey 1 have 
bccri al~le to prove that this Iryl)othesis was uttcrly wronx. 

I mnst rr~enti~m also a. few 1)oints froni t,llat 111ost valuable antl cxcellcnt \vork 
of Culoncl D~u.~.i~rd a i d  Dr. Hayden, entitlcc! ' A  Skctcli of tlie Gcogm11liy antl 
Geology ol' thc Hiirlalaya I\Pol.lntai~~n and Tibet.' 011 tlre frontispiece map to vol. 1 
we find the Iiailas range rui~riing I)ctwcei~ the two I~mmrcbcs of tlie Tndus, and north 
of tllc upi:cr Drahn~al)~~tr:i, ant1 joining tlie Nien-clren-tang-la. I have no time 
now to enter ul~on a discnssion of Durrard's views, wl~icli I find extremely hypo- 
tlretical for tliat 1rar.t of the hitherto u~rlinown country wliici~ I have crossed. 
Mr. Longstaff * says, " 'Yliis (' Kailas range ') is obviously tlre Trails-Hilllalayan 
system unclcr discussion," and Colonel Burrart1 says of it (p. Xi), "Trigononrctricnl 
observations sl~o\v \.hat it joins with a rangc oP Tibet, known as tho Nincliin- 
thangla, in long. 8s0, a l~oint which Dr. Sven Hediir l~inlself ftilly confirms." l lut  
Colonel U~wrilrd also says, olr tlic vcry hame 1). !)6, "East of Rlati:lsarowar tlic 
Kailas r,lnee fornis generally tlre nortl~erii rim of tlie Ura!~~l~al)utm's trough; it 
cannot, lro~vevcr, bc called the mater-~iartit~g, as it is cut through in places by rivers 
fro111 tlre norill." Now, tlic Trans-llirrialaya is nothing else tlrau the vcry water- 
11arti11; of \.lie l:l.al~n~al)ntra trorlgl~, ant1 tlius it cannot possibly bc the same as 
l{urrard's I<ail:ls range, as Mr. IAongstal'f ~~rofesscs to liave discovered. Alrd tvheil 
11c tlrcn S:XJ s, "The absolutcly ~ l cw section of t11is range cannot, therefore, he taken 
as nlore tli:~n the distancc bet\reen 135" \V. (29' 55' 113" N., 84" ?'J' 0 ,>3 "' " E.) and i l ~ e  
easterly extremity of tlic 1inil:ls group in tlrc vicinity of Maria111 La, a distance 
of about I00  ~l~iles," I will 1.cmiiid lrilll of Mai.kl~an~'s words alter Littledale's 
1):11)er, " In  tile whole length Iron1 'reugri-nor to the nlariam-la llass no one lras 
crossetl them, so far as Ire Itnoir, . . . and I believe notl~ing in A s i ~  is of greater 
gcogral~llical i11111ol.tancc than t l ~ e  exploration of this rangc ol  n~ountains." In  
fact, tlre hitl~erto ctbsolutcly unknoxn part of tlre Trans-1Iin1al:~ya \rl~ich I 
liave csplorccl iii exactly 500 miles long. But tlrc nlost amusing ol  all i~ 
w l ~ e ~ r  Blr. LongstaSC tells tlic renders of tlic Cfer~grc(1)hbcul, JO!AT~Z(LI that Atkinso~i's 
and my own Ilinps of Tmns-1Iinlal.rya arc "practically itleirtical," regarding tllc fact 
that Atl<insoii Il:ls never been in Trans-llinl:il;ya, and I 11:tve never publisl~ctl lily 

nlal~s. I t  is not sl~flicielrt to quote sources ~vliiclr liavc no fuundation in reality. So 
Colonel liurmrci says : + " 'l'lic qucstivn inay be asked whether the s~rowy range seen 
by Kain Siilgll to tlie south 11l:ly llot have l~crn  thc Railas range. 'I'hc arlu\ver is that 
tlre snow pealis fixctl 1)y Nain Singll stand 120 rniles nortlt of tllc Urahmaputra, 
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R I I ~  many miles north of any known peaks of the Kailas range. Thus the 
Aling Kangri peaks east of long. S1° are 100 miles north of the sacred peaks of 
ISailas. In long. 85O the two ranges are 100 miles apart, and in 3G0 N. 80 miles. 
The interval, in fact, between Nain Singh's range of peaks and the Kailas range is 
greater than bctwecn the Kailas and 1,adalr rangcs, and if we have regard to the 
spans of thc known ranges of the Himalaya and Rarakoranl, we fin? i t  more reason- 
able to assume that an intermediate trough separates Nain Singll's range from the 
liailas than that the two apparent chains of mountain:: are the respective flanks of 
one broad range." In reality tllere is only one water-parting range, or rather 
sys te~~l ,  although, as I have said before, there is a labyrinth of different ranges. But 
this uncertainty proves how little me really knew of tlle country. On Chart XPII. 
in his work, Colonel Burrard has left a tremendous gap between the Ninchin-tlrang-la 
range and the ranges in the far west of Tibet. This is right, as nothing mas known 
of the geogl.aphy here. On his Cllart XXX. the northern water-shecl of the Tsangpo 
ought to be renloved some 60 miles further north, between long. 8-k0 to 89'. 

How littlc we rcally knew of the country north of the upper Brabmaputra I 
have shown in several of the above quotations. One of the grcatest authorities 
upon the geography of southern Tibet, Cnl~tain llawling, wrote to me, when I wasin 
Shigatse, and expressed the theory that the northern tributaries of t11eTsangpo came 
from tlle central lakes, discovered by Nain Singh. And exactly the same hypothesis 
is advanced by Holdich in h ~ s  book, which was published a j t ~ r  Rawling's and 
Ryder's jo~irney : * "Judging fro111 the great ~ i z e  of these northern tributaries, and 
the number of them, there certainly seems good reasou for supposing that part of the 
central lake district lies within the Brahmaputra basin. There is no other way of 
accounting for their volume." 8pe:iliing about Littledale's route, Holdich says t  
that it was "probably near the northern rim of the Bral~maputra basin ; . . . the 
fact that no large rivers are crossed seems certainly lo ind~cate that i t  is here, ur  
near here, a little to the south, that the northern watershed of India is to be found. 
E ~ , O ? I I  soine of the innv~ne~-able lakes i t  is probable that those big affluents of the 
Brahnzaputra nvttd by Na ix  Singk must take their rise; hut irltermedintc to tlns 
long line of route through the central Chang and that of the Brahnlapntr,~ river, no 
traveller has yet contributed the necessary topography to enable us to decide with 
ccrtainty." And, finally, Holdich says $ about Ityder, " It seems unlikely that he 
has established the psit ion of that dividing line between the central lake region and 
the Urahmaputra basin, one of tlle   no st iml~ortant geogra1)hical feat~lres in Asia." 
So evcln those men who had specially studiecl the geography of sonthern Tibet 
believed that the central lakes drained to the Urahmaputra. In  reality, those lakes 
are sclf-contained, and, with two exceptions, salt. And instead of rivers streaming 
from them to tlle Tsangpo, we find between them and the upper Brahrnaputra the 
most massive and gigant~c mountain system in the world, the bolume of sol113 stone 
of 1r111ch must be more considelable than that of EIirnalaya. 

On Colonel Durrard's Chart XSII. ,  published in 1907, we fincl a bery clear and 
up-to-date map of " Itoutes of Explore~s in Tibet, 1866 to 1905." Betwecln Ion;. 81° 
ancl long. 89' and on both sides of lat. 33', we find a perfectly white patch, about 
two de:~ees b~oacl. All explorers who have been in Tibet, ~ncluciing Tlie 'I'rans- 
H~malayan explorers," have carefully gone round it, as if they would purl.oscly 
avoid ~ t .  Ancl the very samc white patch me find on ''Tibet and the R u ~ r o u n d ~ n ~  
Regions" of 1906. 1 llave been happy enough during my 1 s t  expedition to fill it 
up  with the nvain northern natershed of India, with mountmn ranges, rivers, lakes, 
temples, tribes, and roads, and to follow and map all the chief geographical lilies of 

- - - -. - - -- 

* Geqr. Journ., January, 190!1, p. 234. t Ibid., p. 284. $ lbid.,  p. 296. 
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this white pl~tcli, on which only one single word ha(\ been perfectly correct, namely, 
the word U n  t xp7oretl. 

- 

The following cornnionications from Sir Clcrnents Markham and Sir Thomas 
IIoldich were read :- 

Sir CT,EMENTS MAKKIIBDZ : NO one can read Dr. Sven Hedin's paper on 
" L)iscoveries in Southern Tibet " withol~t being struck hy the exhaustive character 
of his ~csearches. In  combining this esential part of an explorer's equiprr~cnt 
with his qualifications as a surveyor and observer, I look upon Sven 1Iecli11 as 
the betoi itIclcl of a Victoria hled:lllist, most folly conlplping with all the conditions 
laid down in the Council Minute by which i t  was instituted. 

The so-called Nien-chen-tang-la mountains were unknown from the Tengri-nor 
to the A1ary11m-la pass, and 1 always iooked upon thcir discovery, on those mericlidn~, 
as the most iml~ortant deside~aturiz in Asiatic geography for many reasons. I now 
hail Sven Iledin as the discoverer, and I think that his name of Trans-IIirnalaja 
is the best and nlost convcnient that could be adopted. 

1Ie also is undoubtedly the discoverer of the true source of the i<rahmaputm, 
and his journey with this object striltes me as a most painstakiog and accurate 
piece of geographical work. His d~scussion of the question of connection between 
Jians'lrowar and Ralas-tal is very interesting and instructive, but 1 am unable 
a t  this distance from means of reference to oifer any remarks upon it, or upon the 
qutsstion of the source of the Sutlej. IIis lmpcr is sure to give rise to an important 
discussion. 

Sir THOMAS Hor,u~crr : 1 do not like the terrn " Trans-Himalayas" for several 
reasons. In the first l~lace, it is not a name a t  all. Of course, Sven JIedin's 
mountains u9.e Trans-Himalayas-that goes without saying; but why print s11ch 
arl obvious fact on the map? In  the next place, the expression is not new-it i s  
very old indeed, and has been applied for years to the mountain region (Trans- 
Ilinlalayan) in the extrcrne north of I iashn~ir,  including the n'Iustagh range fro111 
which the IIiudu Kusll takes off, the Karakotam, etc. So that, as Sven IIcdin 
admits, the term Trans-Himalayas (why not l)ut i t  in ]I;nglish-"beyontll the 
IIirnalsyus " ?) \vo~ild extend from the Ilindu Kllsh to the Salcven, and would not 
be in tile lcast distinctive of ~~S-TTUIIS  Tsa~~ypo  section of the system or "cordillera." 
'i'he Indian Survey Department would no nlore think of printing " rl'rans-IIi~rialayas " 
or " Beyond the J I ima lay~s"  across such an extent of Asia, than they would p11t 
" Ileyond the Indus mountains" froin nea: Karachi to Buncr. Besides, it is only 
" bcyond" from tlle Indiau point of view. I cannot say that 1 rernen~l~cr thc 
eslxessiou " Tmns-Caspian " or " Traris-Indus " or " Trans-FIirnalayan " in our 
nlalls, tllough, of course, they are all convenient geographical de6uitions X V - I I ~ I I  
writing. 'l'r:ln~-~\lai, I believe, has gut crystallized, but I :~ l~vays  regarded it as 
a foolish deE11ition due to the fact that  no one had talicn the trouble to fintl a namc 
locally. Are those iilountains " Trans-Alai " for India, by the way? I am not 
srlrc trhat thcy are not Cis-Alai. In narriing the various sections of the oue gre:~t, 
101lg-extended systeni or " corciillora," \vllicl~ begins with the JIindu I<ush a1111 ends 
in thc \vest of l'crsin (or beyunli), wc alw:iys adopted sucl~  local nalnes as \vu could 
fi~~cl. If  the nlorultains 11acl no nttulc, \ve took t,l~e name of the district. In tile 
cdso of the Trans-Ts:~ngl,o, l~a r t  of this 'J'raus-JIimalayan system, I think, Srcn lledin 
has the right to suggest a name, and lie 112s already given a name to a large district 
in tllat white space of our Tibetali maps whicll we loolr to hill1 to fill up. That 
~ r a ~ n e  is Uongb:~. Why not aplrly it t,o illat section of the 'I'ibcto-Trans-JIir~~alayas 
wl~iclt forms the lrortlrern divide of the Jlrahtnal)utra? I t  is easy to remember, 
and we should know what we Illcan when we tsllrcd of the Uongba ~nountains, 
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wh~ch we certainly shall not know if me talk of Trans-Himalayas. Bas the India 
Survey Department (which ~ublishes the map of this part of Asia) bcen asked what 
they think about it ? 

Colonel GODWIX-BUSTEN : I t  is now folty-six years since I was in the Pangkong 
district of Ladak,* and took a last longing look from a high point ncar Radok to the 
eastward, over the flat-looking broad belt o i  elevatcd country stretchin2 to the east- 
ward, dotted with small lakes, and bounded by a snowy range on the south, the 
Aling Kangri of the Royal Geographical Society map. Dr. Sven Hedin often refers 
to the white patches on that map of 1906, but to mc, looking back to their size in 
1863, i t  is wonderful what an enormous amount of topographical information has 
been accumulated in the interval ; a very large amount of this work has been 
exccuted by Dr. Sven Hedin. I congratulate him sincerely on havi~lg done it, and 
it has been a great pleasure to me to makc the acquaintance of so admirable and 
zealous an explorer. Knowing something of the country, i t  is a marvel he is here 
after his journey in the depth of winter from the neighbourhood of thc Karakoram 
pass, that death-bed of thousands of men and baggage animals ; a place the name of 
which I never see without thinking of Dr. Stoliczka, a member of Forsyth's mission, 
and a friend of my own, who succumbed to the cold and height of the pass on the 
return journey from Yarkand. 

In connection with Mansarowar lake and its outlet. on which so much has been 
said and written, I would refel. to the pioneer work done long ago by two brothers, 
Henry and Richard Strachey, who were among the first to make surveys in this 
part of the Himalaya ; Henry beginning in 1846 to 1848.t I would point out how 
very accurate their work has proved to be, for i t  must not be forgotten that they 
had no peaks in Ladak fixed by triangulation to guide them. I am glad to tell you 
that this talentcd officer, Colonel Henry Strachey, is still living ; he is ninety-three 
thii month. Unfortunately, his sight is quite gone, but his memory is wonderful, 
and he still enjoys talking of his explorations in Tibet, and that of other workers in 
the same field. 

Dr. Sven Hedin has referrel to what I have written on the 'Mountain Systems 
of the Himalaya,' $ more particularly with reference to the " Trans-Himalayan 
Range," a term first used, I think, by Colonel Cunningham (1854), but he included 
in it the Zaskar axis. Several writers since have used the term in a very general 
way, more or less hypothetically, according to the period they wrote, end their 
knowledge of the country, few having personal knowledge of it. Assuming that the 
basis of any system of orography should be geological structure, when compiling 
and setting out the sections of the western Himalaya from south to north across the 
strike of t,he rocks, I drew largely on the writings and work of Medlicott, Blanford, 
Stoliczka, and Lydelrker, and what I had noted and mapped myself, over a large 
extent of the northern frontier of India. As a whole, the mountain mass consists of 
many more or less parallel lines of gneissic rocks and gneissic intrusions, with inter- 
vening synclinal basins of stratified rocks, more or less altered. There is great 
continuity and similarity of structure on certain zones, occupying the same relative 
positions on sections across the mass ; the same physical feature presents itself over 
and over again, showing that the forces playing a part in the elevation and crushing 
have been on a wide and gigantic scale. The north-west-south-east Ladak axis 
represented by the central gneiss of Stoliczka, is a characteris~ic feature in 
Ladak for 300 miles, the Indus flowing on its south side, the synclinal trough of 

* " Notes on," Journal of the Royal Geographical Society, 1866. 
t ' Physical Geography of Western Tibet.' With Map. Yroc R.G.F., November, 1853. 
$ Proc. R.G.S., February, 1884. 
No. 1V.-APRIL, 1909.1 2 F 
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Nummulitic age holding that position, and resting on it. I took this as a starting line, 
and the most southern of my Trans-Himalaya lines of elevation, including in it the 
Mustagh with its subsidiary ranges, the Shayok on the south, and the Karakoramon 
the north. South-east of Leh for 100 milcs, the same gneissic ridge, the Ladak, bounds 
the Indus on the south, that river having cut through it, and it holds that position 
for quite 150 miles. The Mustagh axis, I consider, has its easterly extension to the 
Marse-mik La and the high mass of gneiss north of the Pangkong lake, crossing that 
to the high range south of the Rudokh plain, where I say, in 1883, " we enter un- 
surveyed ground " ; whether it is continuous to the Aling Iiangri (Gangri), of the 
Royal Geographical Society map of 'l'ibet, is to be seen. Here, these lines laid down 
by me as Trans-Himalaya are hypothetical; all deductions, made without personal 
observation of the country, partake of ihat nature. In  the map and sections of 
1884, the Ladak range, and all I grouped with it at that time as Trans-Himalaya, 
I took great care to lay down in dotted lines eastward of lat. 32O and lat. SO0. 

where there is so much of intense interest, it is most difficult in a few minutes 
to know what to refer to ; but among the many discoveries of Dr. Sven Hedin, the 
historv and extent of the lake basins he has visited is one. and I look forward to 
reading his more detailed account of the country and what he has to say about 
them. There is an enormous field of observation in Tibet, and his suggestion of 
mapping the self-contained lake basins is one, showing their extent and former 
outlets. I only know those of the Pangkong lake and Tsornorhiri, with the extinct 
lake basins in Rupshn. In  the case of Tsomorhiri, local alteration of level has been 
assigned for the damming of the esic, but ordinary silting up by wind action may 
have done this. The Pangkong lake, when at the period of the greatest level of its 
waters, and when fresh, must have extended very far to the eastward-how far 
would be a very interesting point to solve. No levelling has ever been carried out 
in either case to determine the height of the old lake deposits. I cannot follow 
Mr. Huntington that this lake was scooped out by a glacier; my own observations 
tended to show the dam was formed by talus accun~ulations from the mountains 
on the south side. This view is confirmed by Frederick Drew in his description 
of the lake,* yet I note that Mr. Huntington's glacial lake theory is considered 
applicable with respect to Pangk0ng.t The Pangkong has all the appearance of a 
river valley of ordinary depth eroded in the usual way, once filled up with water 
to the height of its dam, but which, since tliat step was reached, has been broken 
up into a series of lakes by the sedimentary deposits of its largest tributaries as 
a t  Ote. All the broad gravelly valleys so typical of this Pangkong country are 
silted up, having had, I imagine (when the climate was milder and moister), a 
section of the usual V form. 

Sir HENRY TROTTER : SO many references have been made by Dr. Sven Hcdin 
to the exploration work of the P~indit Nain Singh, that I feel bound to say a few 
words on the subject-in which I take special interest, as I started him from Ladak 
on his great journey vici Tengri Nor to Lhasa in 1874, in which he discovered aud 
roughly mapped the great lake system of Central 'J'ibet, and on his return to India 
I took his report and prepared his map. 

I t  is extremely gratifying to find that both Dr. Sven Hedin and Major Ryder 
have expressed their admiration for the general accuracy and excellence of his work 
along his actual lines of route-i.e. north, east, and south of the great terra incognita 
-the topography of which has been so lucidly described to us this afternoon. 

* ' Tummoo and Kashmir Territories,' p. 323. 
t ' Geog. and Geol. of Himnlayan Mountains and Tibet' (Colonel Burrard nnd 

H. H. Heyden), pt. iii. p. 263. 
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Dr. Sven Hedin has stated in his paper that the information gathered by the 
Pundits from native reports is almost worthless. From my own experience I know 
that for scientific geography hearsay information, whether collected by Pundits or 
any one else, is of little value. At the same time I was much struck by one state- 
ment made by the lecturer, referring to the lake of Teri-nam-tso, inarked in dotted 
lines on Nain Singh's map, that he found its position " almost correct, although the 
Pundit had never seen it, but had only heard of it." 

I must, however, take exception to the lecturer's statement that the result of the 
Pundit's different journeys can hardly be used for scientific purposes. 

Their astronomical determination of latitude are admittedly excellent, and may 
be accepted as within one minute of the truth; and as regards the much more 
difficult question of longitude, I will cite two cases. As the result of the protraction 
and adjustment of Pundit BS's work, in 1874, in the preparation of the map of 
Eastern Turkestan, I shifted to the eastward by 23 miles the hitherto accepted 
longitude of Khotan (i.e. from 'igO 26' to 79' 597, and I find that in the latest map 
of Khotan prepared by Dr. Stein, it is placed in longitude 80' I&', i.e. differing by 
24 miles only from my original determination. 

Again, in preparing Nain Singh's map in 1875, I fixed the position of Lhasa, 
from hiswork, at 91° 5' 30" E. long., considerably to the east of former estimates. 
This also held its ground until the recent trigonometrically determined value of 
Major Ryder's Lhasa, 91° 10' 46", showing a difference of about 5 miles, by no means 
a large discrepancy. I therefore maintain that the Pundit's work has been distinctly 
of value for scientific geography, although it must, of course, give way to connection 
by triangulation with our Indian system." 

Nain Singh was a Gold Medallist of this Society, and has been dead for many 
years, but I consider myself bound to vindicate his reputation for accurate and 
valuable work. I t  is due not only to his memory, but also to that of my former 
chief, the lato Colonel Montgomerie, who instructed the first pundits and super- 
intended their work. 

To revert to Dr. Hedin's explorations. Nain Singh, in his passage through the 
lake district, fixed the position of numerous snowy peaks to the south of his route 
for a distance of several hundred miles ; many of these correspond well with Sven 
Hedin's work. The most important of these peaks, Targot-Yap, the pundit estimated 
to be 25,000 feet in height, and it is undoubtedly identical with the Targ Gangri 
of Sven Hedin. Major Ryder, on the other hand, in his recent journey up the 
Brahmaputra, fixed the position of several snowy peaks to the north of his route, 
varying in height from 20,000 up to 23,150 feet; but between these two mountain 
ranges on the north and south, Dr. Hedin has found several other ranges whose 
existence was unknown. He has crossed seven times this terra incognita extending 
500 miles in lengtb, and of great and varying breadth, and his work will remain a 
splendid record of his zeal and energy, and will probably not be improved upon until 
our grandchildren or great-grandchildren, in future ages, shall explore and map the 
eight minor blanks which will have been left by Dr. Hedin between his seven lines 
of route. 

To this newly discovered mountain system, Dr. Hedin has most appropriately 
given the name Trans-Himalaya, to which only one objection can be raised. The 
mapping of Central Asia has been chiefly done by Russians from the north, English 
from the south, and by the renowned Swedish explorer from many directions. 

* I t  is interesting to note that in d'Anville's map of date 1733, the longitude of 
Lham is within a mile of Major Ryder's determination, while its latitude is in error 
by no less than 221 miles. 

2 F 2 
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Indian map-makers would naturally call the newly discovered system Trans- 
Himalaya, but to the Russians it  would be Cis-Himalaya. As, however, in a 
precisely similar case, the Russians have called the range south of the Alai, 
the Trans-Alai, and we have accepted that name, so we may hope that the 
Russian geographers will accept the term " Trans-Himalaya," although if they had 
discovered this mountain system, i t  would naturally have been called Cis-Himalaya. 

A few words as to the source of the Brahmaputra. I t  must always be recollected 
that a river has several sources, and although both Nain Singh and Major Ryder 
ascended the great river for several hundreds of miles, up to one of its sources, in the 
Maryum La, yet neither one nor the other has laid claim to have visited its 
principal source; both of them indicated a much larger stream corning from the 
north-wesb; and about 30 miles short of the Maryum La, Nain Singh speaks of 
the gigantic range visible to the south, the large glaciers of which filled every 
ravine of that range, and evidently formed the source of the river. I t  is this glacier 
region that Sven Hedin has now visited and mapped-a great triumph on which 
we must heartily congratulate him, as no orie can doubt that the area in question 
contains the principal sources of the mighty river. 

The still more complicated and difficult problenl as to the sources of the Indus 
and the Sutlej I must leave to persons having greater knowledge of the subject than 
myself. 

Sir MARTIN CONWAY: The fact that behind the main range of the Himalayas 
there exists another great range, has long been understood by mountaineers, but 
between the recognition of such a fact and any kind of precise knowledge of the nature 
of the range in question there is a great gap, and i t  is this gap which Dr. Hedin's 
discoveries have done so much to fill. I t  is hardly necessary to say that no study- 
drawn outline of imagined mountains ever approximates to the actual facts of 
mountain-contour which an explorer reveals. This is true even in the case of small 
details-the ridges and abutments of a single peak, even when the form of its 
summit has been known, as in the case of K,. To discuss, therefore, the ~elative 
inaccuracies in this or the other sketched-in approximation to what different 
geographers have believed might more or less vaguely represent the actual form of 
an unexplored range is to waste time. The man who actually traversed previously 
untraversed ground, is the first to replace deductions and hypotheses by actual 
knowledge, and thenceforward his information becomes the starting-point for all 
future developments in knowledge. 

Dr. Hedin has briefly indicated in his papers the central fact, which is to be 
revealed by the cumulation of all the explorations of Tibet, and the ultimate revela- 
tion of the detailed form of that great elevated region. I t  is the answer to the 
question, How was that region sculptured out iuto its present complicated form? 
Assuming the whole Tibetan area and the adjacent highland to east and west to 
have been elevated together, with the Himalayas for the southern, and the Kuenluns 
for the northern scarps, i t  seems likely that originally the general aspect of the 
whole region was such as is now characteriskic of the central portion, north of the 
Trans-Himalaya. We may think of i t  as high undulating ground with ridges 
running roughly east and west, ridges which in time have weathered to their present 
condition. The strike of these ridges would naturally tend to shed off the water 
that fell on the region to east and west along the furrows. As the rain mainly came 
from the hot south, the southern streams would have been most active, and of the 
tributaries those draining southward facing slopes would have been the more vigorous. 
I t  is for this reasgn that so many of the principal east-and-west ridges are cat 
through by what were at first merely short torrents tearing down the slopes. I t  
is, therefore, not at  all surprising that Dr. Hedin should have revealed such a 
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complication in the northern feeders of the upper Brahmaputra, or that he should 
have found them penetrating through what were originally parallel and continuous 
ridges. Just as the Indus, the Sutlej, and the Rrahmaputra itself cut through the 
main Himalaya range, having been capturcd by the more vigorous southward- 
flowing torrents of the platea~l's original edge, so their upper reaches ir. their turn 
have cut back into the ranges behind, and doubtless are still cutting back and 
tending ultimately to gouge out and abolish the last fragments of the great plateaus, 
with their relatively few remaining salt lakes and wide expanses. Not until the 
whole detailed topography of interior T~be t  is revealed shall we be able to form any 
complete account of the history of the growth of the great rivers and the various 
transformations their course has undergone. I t  is Dr. Bedin's great service to 
geographical science to have contributed materially to the reduction to relatively 
small compass of the unknown area which not long ago was so large. 

Mr. DOUGLAS FRESBPIELD : Dr. Sven Hedin will, I am sure, understand, if, under 
the pressure of time, I omit all compliments and congratulations on his wonderfully 
successful explorations of unknown Tibet. 

There are two points, one in what he has said to-day, one in his first lecture, to 
which I should like shortly to return. I have never myself crossed the frontier of 
Tibet proper, but from a height of over 20,000 feet in the Debatable land I have 
looked over many hundred square miles of that country. I t  is not, I must confess, 
a region the natural features of which attract a mountaineer ; for a proper 
mountain ought to have a bottom as well as a top. The Tibetan ranges, springing 
from a platform, as Dr. Sven Hedin has told us, of 12,000 feet, have no bottoms. 
Let the believers in the spadework done by glaciers explain it as best they can. 
The Tibetan glaciers have not succeeded in digging valleys. That feat has been 
reserved for the torrents of the southern slope. In  upper Sikhim as you approach the 
watershed you can recognize the exact spot where the protection of the ice has 
ceased. This, however, is only an incidental remark; the subject is rather one for 
my friend and companion, Prof. Garmood, than for myself. 

The point in Dr. Sven Hedin's recent lecture on which I ~vish to express some 
doubt, is his allusion to military geography. If I have not been into Tibet, I have 
at least made a study on the spot of some of the routes frem Tibet into India." Dr. 
Sven Hedin speaks of the eastern Himalaya as a granite wall impregnable to modern 
armies and suflicient to protect Iridia from any fear of invasion. He thinks that 
any apprehensions on this score may fairly be called "exaggerated." At the present 
time this is in no sense a question of current politics, and I can refer to i t  without 
any fear of trespassing on forbidden ground. As a general proposition, I dissent 
from Dr. Sven Hedin's view; I do not think it is borne out by history. Mountain 
chains have never served-except in poetry-as efficient ramparts. In this particular 
case the evidence is at band. The Chinese have never found any difficulty in send- 
ing troops to Lhasa. Of course they send them by the regular road, and not over 
the remote highlands Dr. Sven Hedin has been the first to  reveal to the Western 
world. They have done more. As Dr. Sven Hedin has reminded us, at the close of 
the eighteenth century they sent an army of '70,000 men into Nepal and won a battle 
within a few miles of Katmandu. I t  is true that a modern army carries more 
impedimenta than a primitive force, but on the other hand the facilities for light 
transport and provisionment have increased. The Chinese may at  any day imitate 
the Japanese in adopting and improving on European methods. In 1888 a Tibetan 
force crossed the Himalaya, threatened Sikhim, and alarmed Darjiling. TVe have 

* See Geogr. Journ., January, 1904 ; and Journal of the Society of Arts, February, 
1905. 
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recently sent an army with light artillery over the outer Himalaya to Lhasa. No 
doubt in the Himalayas, as in the Alps, it is not so much the actual passes as the 
gorges on the south side of the chain that form the most formidable obstacles to the 
invader. Bot most gorges have a way round them, and there are too many to guard 
them all. 

I do not anticipate that India will be invaded from the north-east in the lifetime 
of any of those here present. But I believe that if China were allied with a Westein 
power and a Chinese force were collected in the Brahmaputra valley, it would 
necessitate the detention of a corresponding force to protect Bengal, and thus interfere 
with the adequate protection of the North-West frontier. I cannot but regret, there- 
fore, that Tibet has been handed over to China, body and soul, in place of being 
constituted iu some sense a buffer state. Dr. Sven Hedin suggests that the situation 
produced by an attempt to invade India on this side would be "amusing." I t  might 
be so to the disinterested observer at a distance, but I doubt if this would be the 
point of view of the officials a t  Calcutta responsible for t,he defence of the British 
possessions in India. Dr. Sven Hedin is so great an authority on all things Tibetan 
that I fear that his words-even in an obiter dictum -may be taken in a sense and 
given a weight which he possibly does not intend by some civilian and econolnical 
statesman. I have, therefore, ventured very briefly to suggest a view which is, I 
know, held by others far better qualified than myself to enforce it. 

Captain RAWLING : 1 understaud thst the discl~ssion of Dr. Sven Hedin's last 
journey which is taking place to-day will be confined to Southern Tibet, and will 
mainly fall under four heads-the mountainous region lying to the north of the 
Brahmaputra, the sources of the Brahmaputra, and the sources of the Sutlej and 
the Indus, and to that part of Tibet alone will I confine my remarks. I do not 
intend to argue on the pros and cons of the discoveries of former travellers, but 
simply to lay before you the more valuable geographical features as seen during 
our journey in 1904-5, in order that they may be compared wit11 the latest 
information obtained by Dr. Sven Hedin. 

I t  must be remembered that my expedition then was a political mission and not 
a geographical one. We were compelled to travel at express speed and to cover 
1100 miles, the distance from Gyangtse to Gartok and Simla, in three months. 
Nevertheless, much fresh geographical information was obtained and 40,000 square 
miles of country surveyed. This work would have been impossible had there not 
been attached to my expedition a survey party under, and I say this witbout the 
slightest intention of flattery, two of the finest experts in survey work to be found 
in any country, Major Ryder and his assistant, Captain Wood. 

The remarks I intend to make are based on the unanimous opinion of all of us, 
formed when we mere on the gronnd, and from the closest observation that the 
limited time at our disposal would permit of. Of the perfect accuracy of Ryder's 
work, Dr. Sven Hedin bears generous witness. I t  does not profess to be a complete 
map of the entire basin of the upper Brahmaputra, but simply the country which 
could, with extreme labour and only by skilled hands, be accurately surveyed 
during a hard and rapid journey. A glance at  Ryder's map will show that the 
Chata Tsangpo, opposite Saka Dzong, and some other tributaries, are entered in 
dotted lines, showing where the courses of the rivers appeared to lie, judged by the 
trend of the mountains as seen from a great distance. 

Having mentioned Saka Dzong, let me break off for one moment, to pay a 
token of respect to the memory of that faithful servant of Sven Hedin who died 
here. Mahomed Isa mas one of the finest characters it has been my fortune to be 
thrown with. Trustworthy and indomitable in his work, his knowledge of Asia 
was unequalled by any native, for he had accompanied Younghusband in his famous 
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journey from China, he was with Cary, with Dalgleish who was afterwards mur- 
dered, and with Dutreuil de Rhins, where he was a helpless witness of his master's 
violent death at the hands of the Tibetans. He acted as my caravan bashi in the 
Gartoli expedition, accompanied Sven Hedin during his recent journey, and died, after 
thirty years of faithful service, at this desolate spot. 

The early reports which reached England respecting Dr. Sven Hedin's discoveries 
gave the impression that a great range, rivalling the great Himalayan chain, had 
been found far to the north of anything seen by us. As Dr. Sven Hedin has 
since informed us, the report was incorrect, no such range being in existence, and 
he has also proved that the range surveyed by Ryder, which runs parallel to, and 
distant 50 miles from, the north bank oC the Brahmaputra, is not surpassed in 
altitude by any range of mountains right up to the Kwen Luen. But of equal 
importance to this negative proof are his discoveries of numerous self-contained 
basins formed by, not one, but many ranges, some of which constitute and define 
exactly the entire watershed of the upper Brahmaputra basin, and extend its limits 
far beyond what was formerly believed to be its area. 

You will notice the similarity of the drainage system of the northern slopes of 
the Himalayas and what I will call at the present moment Ryder's mountains. The 
rivers on the northern slopes of both at first flow northwards, then, when stopped by 
another and lesser range, turn to the south, and, cutting their ways by devious 
gorges through their original ranges, join the waters of the southern slopes, and 
form a part of the great rivers which finally pour into the Indian ocean. Now, it 
is an established fact that the rise of the great Himalayan range has taken place 
during recent geological periods, and, as Colonel Burrard says : " The whole length 
of the great Himalayan rauge belongs to one geological age, and in the same 
geological age as the mountains of Afghanistan and Beluchistan, in fact the ranges 
of Central Asia appear to belong to one great system, and to have no separate 
existence from that system." But it has remained for Dr. Sven Hedin to prove that 
all these ranges are alike, and that the earth movements taking place in one are 
duplicated in the other. Alike in their formation, the final results are opposite : 
the basin of the Ganges cannot increase in area, but the basin of the Brahmaputra 
can and will, for as the tributaries, in the course of centuries, cut back into the 
plateau by head erosion, so will the self-contained basins to the north be absorbed 
and finally forrp part of the great Brahmaputra basin, provided there is no material 
decrease in the rainfall. 

And now as to the name of the mountainous system. Personally, I do not like 
the term Trans-Himalaya, for by rights this belongs to the range lying immediately 
to the north of the Himalayas, and between that range and the Brahmaputra. 
Foreign names and duplication of names are, if possible, to be avoided. May I 
suggest such a one as Peu Kangri, or the Snow mountains of Tibet, or Peu Llbo 
Kangri, a free translation of the Snow mountains of Southern Tibet. Kailas range, 
the name suggested by Colonel Burrard, is good for that particular range in which 
Kailas is situated, but, as Dr. Sven Hedin has demonstrated, this is only one of 
similar ranges, and therefore it hardly seems quite appropriate for the whole 
syutem. 

I will now leave this district and move to the source of the river. Dr. Sven 
Hedin takes a too literal reading of certain rema~ks of Ryder and myself with 
regard to the Maryum La being the source of the Brahmaputra. Where the matter 
is dealt with in a more detailed and scientific manner it is e~ident  that we clearly 
recognized the main source of the river : for, as Ryder says, when facing the Maryum 
La: '< We could see the watershed range ahead of us, from the valleys of which 
innumerable streams issue to form the Tsangpo, the largest coming from the snowy 



424 JOURNEYS IN TIBET, 1906-1908-DISCUSSION 

range to the south-west." Again, Ryder, in his map-and this after all is the best 
proof-distinctly shows the source in the gli~ciers far to the south-west of the Maryum 
La. I t  seems to me that the whole question can be summet1 up in the sentence : 
that the principal sources of the Brahmaputra were known to 1ie;n the Indo-Tibet 
borderline glaciers to the south of Gunchu Tso, but i t  has remained for Dr. Sven 
Hecedin to survey and locate more definitely than has ever been done before, the 
headwaters of the river. 

Next comes the question as to the sources of the Sutlej. First of all, what is a 
source? I maintain, though it  is possible 1 am in error, that i t  is the longest 
visihle branch of a river system, and, if there are two branches of equal length, then 
that which carries thc most water at its grcatest flood. On this hypothesis I base 
the following problenl and its sulution. To start a t  the beginning, i t  will be 
granted that small rivers run into Manasarowar and that that lake and Rakas Tal 
are connected, for by photographs and the testimony of every traveller, except, of 
course, Mr. Savage Landor, swh  is proved to be the case. All that remains now is 
to determine whether thc Sutlej is connected with Rakas Tal. At present there is 
110 surface outflow, and none has been reported for many years. From my 
definition of a, source, therefore, I am forced to draw the conclusion that the con- 
nection does not exist. Dr. Sven Hedin takes a contrary opinion, basing his view 
ou the probable sopposition (also held by Henry'Strnchey in 1846) that some of the 
water of Rakas l'al filters through the soil, afterwards rising as springe in one of 
the tributaries of the Sutlcj. In 1905 Mr. Sherring reported that the natives 
likewise believe in this underground escape. But i t  is an extremely difficult thing 
to prore. Even the fact that Rakas l'al is fresh a t  the present time means nothing, 
for we knocv that the lake did regularly overflow forty or fifty years ago, and it 
would take centuries for a lake the size of Rakas Tal to become salt. Ryder, I 
consider, is correct in placing the present source in a branch flowing from the 
southern hills. I may be quite wrong in my reasonin?, but the whole question 
appears to turn on the definition of the word "source." 

I an1 to-night making observations based l~urely on personal experience, and as I 
have never visited the northern and main branch of the Inclus, will not venture an 
opinion as to its source. 

In spite of the interest centring around the sources of the Brahmaputra, Sutlej, 
and Indus, yet, as a matter of geographical value, they sink inlo comparative 
insignificance wheu compared with the definite elucidation of the northern water- 
shed of the upper Brahmaputra basin, and the intricate system of ranges found 
in and beyond that region. And for this knowledge we are entirely indebtcd to Dr. 
Sven IIedin. 

Dr. T. G. LONQBTAFF : I beg to congratulate Dr. Sven Hedin on the successful 
conclusion of his latest journey, a journey during which he had again displayed 
those qualities of endurance and determination with which we have always associated 
his name. May I particularly congratulate him on being the first traveller to force - - 
his way right across the centre of that great range of mountains which lies to the 
north of the Indus-Brahmaputra trough. 

I have a few comments to make on this paper, but I fee1 that they are privileged 
for this is a scientific society, and the academic discussion of papers must always be 
one of its chief functions. I wish to draw attention to that range of snow mountains 
discovered by Nain Singh in 1874, and along the northern side of which he travelled 
for more than 800 miles ('Walker's General Report,' G.'r.S., 1874-75, p. 20). I am 
uncertain whether Dr. Sven Hedin includes this in his own Trans-Himalaya. The 
lecturer identifies Nain Singh's Targot Lha with his own Targo-gangri, and I think that 
when he has worked out his observations we shall find that his own Shakangsham 
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is none other than Nain Singh's Shyalchikang Jang. I was sorry to hear that 
remark deprecating the value for scientific purposes of the work of such very 
remarkable men as the late Nain Singh, c.I.E., and Kishen Singh, B.U. Many of us 
must recall the very different opinion of them which was expressed before us by 
such authorities as Sir Frank Younghusbaud and Major Ryder less than four years 
ago. I may be excused for recalling this testimony, sincc I am personally indebted 
to Kishen Singh. The methods of any traveller may be considered antiquated by 
those who follow in thirty or forty years' time. I t  is almost a truism to say that no 
explorer can expecl to produce an original map in which corrections will not be 
made by those who come after him. 

I t  is rather surprising that the lecturer is so unappreciative of Trela~vney 
Saunders. His delineation of Dr. Sven Hedin's ' Trans-Himalaya' in the 'Atlas of 
India' (Stanford, 1889 ; 12 Maps and Memoir) is based on the work of the Pandits, 
including Kishen Singh's later journeys, and I still venture to recommend it to the 
notice of any one interested in this discussion. Saunders calls it the Gangri range, 
because it is par ezcellenee the snowy range of Tibet; although, as wab pointed 
out in 1877, and again in 1896, Brian Hodgson had already adopted the name 
" Nyenchenthangla." (' Selections from the Records of the Government of Benzal,' 
Calcutta, 185'7, p. 88, etc.) In  the Memoir, Saunders begins his description as 
follows : "The northern side of the great Tibetan trough culminates in a range that, 
for extent, importance, and altitude, may well stand alongside of the parallel ranges 
of the Himalaya." 

This range is included in that great mountain-system described by Burrard and 
Hayden in their 'Sketch of Geography, etc., of the Himalaya and Tibet,' as the 
Kailas range. I t  is definitely known to extend for more than 1400 miles. Their 
frontispiece shows its middle section of about GOO miles extending eastward as 
a continuous range from the 80th meridian until it is joined by the Ninchinthangla 
at about the 88th meridian. In  this middle section they give a list of a dozen peaks 
ranging from 20,000 to upwards of 23,000 feet. These, with numerous lesser points, 
were fixed (mostly by Captain Wood) by trigonometrical methods of the first degree 
~f accuracy, in the course of the expedition to Gartok under Captain Rawling's 
leadership. The series may be considered an extension of the G.T.S. of India. 
Certainly its parentage is irreproachable. 

I am quite sure that the lecturer did not realize what he was showing us in that 
Chart XVII. of Colonel Burrard's, and upon the blanks in which he laid so much 
stress. That diagram is entitled 'Chart to illustrate how the great Himalaya range 
terminates firstly at the lndus, secondly at the Brahmaputra.' To render that chart 
cledrer, such insignificant details as the Sntlej river, together with all the mountain 
ranges both north and south of the great Himalaya, except those at its two extreme 
ends, are purposely omitted ; therefore, natl~rally, the Railas range is omitted with 
the others. But in any case, as I understand him, Dr. Sven Hedin excludes this 
great range from his own Trans-Himalaya, because Wood's peaks are not situated on 
the actual water-parting. Yet how could we describe, and by what name should we 
call, the loftiest peaks in the world if  we applied a similar line of argument to the 
Himalaya itself? 

As to nomenclature, we already have Ninchinthangla, Gangri, and Kailas. The 
latter name was first applied to the whole range by Cunningham in 1847. You will find 
the name Kentaisse (a misprint for Kenlaise, the old form of Kailas) on Rennell's 
map of 1782, but he gave it to that well-known peak only. Now " Trans-Himalaya " 
is suggested to us. As the lecturer has himself admitted, Cunningham has already 
bestowed the name Trans-Himalaya on that range which in Ladak and Western 
Tibet separates the valley of the Sutlej from that of the Indus (' Ladak,' p. 43 and 
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plate 1). Morphologically, this range is continued eastward north of the true 
Himalaya, though it is broken through by the Sutlej. I t  culminates south of 
Mansarowar in Gurla Mandhata (25,350 feet), the highest mountain situated entirely 
within 'l'ibet. I t  extends eastward again right up to the bend of the Brahmaputra, 
carrying twenty-five measured peaks of over 20,000 feet. I t  is quite a distinct 
range from the Great Himalaya. Standing on Gurla Mandhata, the Himalaya of 
Nepal seem almost as far to the south as the Kailas range seems to the north, so 
that the beholder realizes that he is already standing on a truly trans-Himalayan 
range, and if any rangel is to be called Trans-Himalaya, it should be this, as 
Cunningham perceived. Rut Himalayan nomenclature is already too complicated. 
We have Upper, Lower, Outer, Inner, Mid, Sub, Lesser, Great, Central, and Trans- 
Himalaya. I t  was to obviate any further extension of the name that Burrard and 
Hayden labelle'd the whole of this range (I mean the first range north of the Great 
Himalaya) the L d a k  range, and applied the name Kailas range to that system 
still further to the north and across the I~dus-Brahmaputra trough. The analogies 
of Trans-Caucasia and Trans-Caspia do not, I think, hold good. Such terms are 
very convenient to apply to a region whose exact limits you do not wish to define, 
but they arc not suficiently distinctive to apply to a molintain system. For many 
years we have read of the " trans-Himalayan regions" and of the "trans- 
Himalayan sources" of Indian rivers. Let us also speak generally of trans- 
Himalayan ranges; but we must give up this useful adjective if the name is 
to be affixed to one particular mountain system. 

Discussion as to the exact location of the source of any great river system is 
complicated by the absence of any universally accepted definition as to what actually 
constitutes the ultimate source of a river. Since it has a l read~  been mentioned this 
cvening, I will begin with the Brahmaputra. 

In 1864 Mr. T. W. Webber, Colonel Edmund Smyth, Henry Hodgson, and the 
Hon. Robert Drummond (who in 1855 launched his collapsable boat on Mansarowar 
lake) were at Taklaltar, in Purang. Thence they crossed the lofty Dak Eo pass to 
the south of Gurla Mandhata, a route seldom traversed even by natives. This led 
them over into the very head of the Brahmaputra valley. That river is described 
as taking origin in the glaciers or a great peak called Limi. Of course this is a 
Bhotia and not a Tibetan name. They followed down the main stream to within 
sight of Truksum, 80 to YO miles from the source, and only 50 miles above Tradom. 
This expedition is described by Mr. Webber in his ' Forests of Upper India' 
(chap. xi.), and I think he and his companions must be given the credit of being 
the first travellers to reach the source of the Brahmaputra. At the same time it  is 
obvious that Dr. Sven Hcdin is the first to give us a detailed survey made on the 
spot, although he substantially confirms Nain Singh's general accuracy. 

The whole question of the hydrography of the Mansarowar basin is, I know, a 
very complicated one, for, as the lecturer evidently perceives, we are watching 
a change in the " Pulse of Asia," but I would venture to urge that the chief credit 
for its solution must always remain with Henry Strachey. Uu~rard and Hayden, 
after reviewing and summing up all the evidence, definitely include it within the 
Sutlej draina~e ares, a conclusion with which Dr. Sven Hedin seems in entire agree- 
ment. The hypothesis of an underground communication between the two lakes 
was advanced by Colebrooke in 1816 ('Asiatic Researches,' vol. 12, p. 376), in 
consequence of Moorcroft's failure to find a visible efflux. I think any one who 
examines Sherriog's panoramic photograph ('Western Tibet,' p. 271), which shows 
the whole channel between the two lakes, will see where that underground com- 
munication is situated. The reason Moorcroft did not find this chaunel is quite 
simple. In his anxiety to miss nothing, and he rarely did miss anything, he 
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walked along the actual lake side of Mansarowar, and the shingle bank over the 
effluent channel, beside which he was wallring, effectually concealed that channel 
from his view. 

The source of the Sutlej was formerly that stream which enters the Gunchu Tso 
on the west side of the Maryum-la. I t  is interesting to recall that Alexander 
Gerard placed i t  there ninety years ago (' Account of Koonawur,' etc., p. 139). 
This lake formerly discharged into the Tokchen river, and so reached Mansarowar. 
Now the first link in the chain is bloken. The Gunchu Tso, shrunken and salt, is 
no longer able to find an exit towards the west. So we regarded the Tokchen river, 
with a course of about 30 miles, as the prime source. Now Dr. Sven Hedin finds 
that the Tagi-tsangpo carries a greater volume of water down to Mansarowar, and so 
makes this stream the genetic sogrce of the Sutlej. But, as he himself perceives, 
another link in the chain is giving way between Rakas Tal and Tirthapuri, and 
when this process is complete, and the Mansarowar basin is quite cut off from the 
Sutlej, another source will have to be found. Perhaps this may come sooner than 
we expect. In  August, 1905, I forded the Sutlej a mile above Tirthapori, and 
about G miles above the point where the Chukar joins the main river. During the 
same month I crossed the Darma Yangti and the Guni Yangti at a point distant 
about 23 miles from the Sutlej. These two streams unite with tlle Chu Naku and 
the waters from the Gyanema lagoons to form the Chu I h r ,  which discharges into 
the Sutlej. Now I found as much water in both the Darma and t1.e Guni Yangti 
as I found in the Sutlej at the point named, though they are not so wide as the 
latter river. The united volume of the Chu Kar itself must therefore be very con- 
siderable. Indeed, if we accept Dr. Sven Hedin's own definition, we cannot even 
now locate with certainty the genetic source of the Sntlej. Let us suppose some 
future traveller proves that the Chu Kar itself carries more water than the head- 
stream of the Sutlej after it has been joined by the Missar river. He may then 
seek the source of the Dharma Yangti amongst the Nui peaks to the south. Should 
he return and tell this or some other Society that he has discovered the trlle source 
of the Sutlej, some one would, I trust, make the comment that, in 1846, Henry 
Strachey said, " I t  is a question that can be decided only by actual measurement 
perhaps, whether the main source of the Sutlej be not in the Darma Yankti" 
(Journal Asiatic Society of Bengal, 1848, p. 157). 

In  reference to the Indns, the lecturer has told us how Nain Singh crossed i t  at  
Giachu~uff, some five marches below its source. But we must not forget that at  
Giachuruff, in spite of the imminent danger of his position, this intrepid surveyor 
voluntarily separated himself from his companion, despatching the latter up stream 
in search of the river's source (Proc. R.G.S., vol. 39, p. 151, etc.). This second 
pandit made his way up the river for nearly 50 miles, and was only stopped 
at Jiachan by the unwelcome attentions of a party of robbers. Thew may have 
been the fathers of some of those friends of Dr. Sven Iledin's about ~vhom he told us 
the other night. At any rate, these robbers did him a good turn, for they prevented 
the pandit from reaching the Lion's Mouth itself, and in consequence, Dr. Sven 
Hedin has gained the distinction of being the first traveller to reach the ultimate 
source of the Indus. 

May I add in conclusion, though it  must be obvious to all of us, that Dr. Sven 
Hedin has only been able to place before us to-night a very small portion of his vast 
store of observations, and that until these come to be published in full i t  is almost 
impossible to realize the great importance and the very solid scientific results 
achieved in the course of his latest expedition. 

Major LENOX-CONYNGHAM : First, looking at the name as a whole, there are two 
grounds of objection : 
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In  the first place, the name, as Dr. Sven Hedin has mentioned, has been used 
before. I t  was applied in 1847 by Sir Alexander Cunningham, to a range which lies 
to the south of Ladak. I t  is no longer in use, but to resuscitate an old name and 
apply i t  to a new locality is to sow a seed of future confusion. 

I n  the second place, a great many names of the same sort as Trans-Himalaya 
have been used in the past, there have been Upper-Himalaya, Lesser-Himalaya, 
Outer-Himalaya, Lower-Himalaya, Sub-Himalaya, Inner-Himalaya, Great-Hima- 
laya, Central-Himalaya. To add yet another to this confusing series is a course 
which is much to be deprecated. 

Next, considering the use of the prefix " trans." 
Unless used with the sense of motion, as in Trans-Atlantic steamer, this prefix 

should always be in contradistinction to "cis," and even though the word with the 
prefix " cis " may not be in general use, there should be something which could be 
called by that name. There should be a distinct line of demarcation separating 
the cis-side from the trans-side. Thus, in the case of Trans-Caspia, the Caspian 
sea is the dividing-line, and we have a Cis-Caspian region corresponding to 
Trans-Caspia. So with the Caucasu~, there is a Cis-Caucasian region balancing 
Trans-Caucasia. But in the case of the proposed Trans-Himalaya there is no 
Cis-Himalaya, but the plains of India, which could not appropriately be called 
by that name, and which forms no adequate "pendant" to the highlands of 
Tibet. 

Again, in the case under discussion, the Himalayas do not form the line of 
demarcation, the Indus-Brahmaputra valley is the dividins-line between the 
Himalayas and Dr. Sven Hedin's Trans-Himalayan system, so that Trans-Tsacgpo, or 
some such name, would be more suitable if the prefix " trans" is to be used at  all. 
I t  is true that the case of the Alai and Trans-Alai ranges affords a precedent, but 
i t  is an unfortunate piece of nomenclature, and is rather an error to be avoided 
than an example to be followecl. I t  was quite correct to speak, as Montgomcrie 
snd others did, of Trans-Himalayan exploration, for then the Himalayas formed 
the dividing-line, and everything on the other side of them was included in the 
term. 

But the m o ~ t  serious objection to the name Trans-Himalaya does not lie in the 
prefix " trans,"but in the word Himalaya. The important, the primary, geographical 
feature of this part of Asia is the great Tibetan table-land. This is the dominant 
fact. The Himalayas are merely the southern rampart of this mighty mass-an 
incident of its confignration. To take the name Himalaya and apply it to the parent 
mass is to call the greater after the less, the cause after the effect. This is a course 
which should a t  all costs be avoided. Moreover, the term Himalayan already covers 
a very wide area, and from a practical point of view i t  is undesirable to extend its 
use. When Colonel Burrard was writing his ' Sketch of Himalayan Geography,' he 
decided, in agreement with Sir T. H. Holland and others, that the name Himalaya 
should be strictly confined to the southern rampart of the Tibetan mass, and that 
the number of compounds, such as sub-Himalayan, should be cut down as much 
as possible. These authorities view with dismay the suggestion to bring yet 
another of such compounds into use, and to carry the name Himalaya further into 
'L'ibet. 

In  a recent letter, Colonel Burrard says- 
" I trust that Dr. Sven Hedin will not think that the objections raised to the 

name trans-Himalaya are frivolous or obstructive. I can assure hiin that they 
are considered weighty by men who have devoted their lives to the study of 
geography and geology, and who wish to avoid all risks of future inconvenience 
and controversy." 
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The PRESIDENT (after the discussion) : If nobody else wishes to speak, I should 
like to make one or two general remarks in bringing this interesting discussion to 
a close. My remarks will be quite general, because I am not an expert in matters 
of Tibetan geography. I have always been taught to concentrate my mind as far 
as possible on things and facts, and to consider that words and names are far less 
important. The misuse of words, of course, may do harm, but words and namcs 
in themselves are of comparative little importance. Now, facts may, broadly 
speaking, be divided into two classes-facts which are known, and facts which 
are not known. To-night we may add a third class-facts which are known to 
Dr. Sven Hedin and which are not known to us. I make this remark, because 
it docs seem to me extremely hard that an explorer, after coming back from a great 
expedition like that which our distinguished guest has undertaken, should be 
expected immediately to give his results to the world in a full and complete form. 
I t  is absolutely impossible for any man, work he ever so hard, to give the full 
results of his labours until after many, many months' labour. If time had permitted, 
it would have been interesting if Dr. Sven Hedin could have given us a few more 
specimens out of his huge storehouse of information; for there are so many 
important subjects he has yet hardly touched on. There is, as a single example, 
that great question of the desiccation of Tibet-whether this country is getting 
drier quickly or slowly, temporarily or permanently. With regard to the known 
facts concerning the white patch on the map, which Dr. Hedin has covered with 
his exploration, we all know what was done by Nain Singh on the west and north, 
by Littledale on the east, by Iiyder and Rawling on the south, and concerning the 
peaks which have been observed by Wood at  a distance. These facts are all known, 
and on record. Those discoverers have had due credit given them ; and I am quite 
certain that Dr. Sven Hedin would be the very last person to wish in any WLY 

to detract from what they have done. Then, with regard to the question of what 
I may call "hypothetical map-making3'-the filling up of white unexplored places 
on slender information-I fully agree with Dr. Sven Hedin that the best thing 
is that some one should go to these places and ascertain the facts as he has done. 
This is not always possible, and in these circumstances we must be permitted to 
fill up tbese blank spaces as well as we can, a work which is useful if clearly 
indicated as hypothetical. 

I have always been struck with the profound wisdom of the words of Bacon, who 
said "that the truth comes sooner out of error than out of ignorance." The filling 
up of a blank space in a map may be erroneous, but it may also be a step in the 
right direction. I think, if Dr. Hedin will look back, he may possibly recognize that 
where maps have been filled up even erroneously they have stimulated his imagina- 
tion and helped him forward in the path of exploration in which he has done such 
wonders. But the making of these hypothetical maps, this filling in of blank 
spaces on slender information, is a totally different thing from filling up the map 
from actual knowledge. The two operations are quite different, and need not be 
discussed together. One is a hypothesis for the purpose of facilitating discovery, 
whilst the other is actual work done, for which the same credit is due whether pre- 
ceded by a correct hypothesis or not. Lastly, with regard to the facts which are 
indisputable concerning Dr. Sven Hedin's work. If we take two points in Tibet, 
and if we draw a curved line between them some 300 or 400 miles long, we shall 
find there is all along that line a complicated system of mountains which Dr. Sven 
Hedin has called the Trans-Himalaya range. Now, it is a fact that no civilized man 
ever put his foot on any part of that line-of mountains before Dr. Sven Hedin did, 
and that is a fact that will remain for ever recorded to his honour. With regard 
to the name of this range, I intend to say but little. He has told us that his 
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proposal has been approved by the Viceroy. Possibly he will think I am prejudiced 
when I tell him that my belief is that this question will bc settled in a way I have 
been taught to believe an immense number of questions have been always settled, 
and that is on the principle of the survival of the fittest. Several objections have 
been urged against this name, some of which, I think, are of little value. The 
only objection that strikes me at the moment as of weight is that to which Dr. 
Sven Hedin has himself alluded, namely, that if you look at this range from the 
north the name Trans-Himalaya is inappropliate. He also mentioned the name 
Anti-Himalaya, and I allude to it for two purposes. In  the first place, because the 
title Anti-Himala~a seems to be perfectly correct, and not open to this objection to 
which I have alluded. I also want to place it on record that if Dr. Sven Hedin should 
see that name Anti-Himalaya on any mapwhether  he will do so or not I do not 
know-I ask him to remember that he with them still occupies the honourable position 
of godfather to this enormous range of mountains. But I am not here to sit 
in judgment on a technical matter of this sort, and I do not intend to do so, because 
I am not an expert, and because I do not think that the question of a name is 
one of prime importance. In short, in my opinion, on an occasion of this sort, what 
we ought to do is to concentrate our minds on the deeds of a great explorer, and not 
on the words by which those deeds are described. Dr. Hedin, without doubt, has 
done magnificent work, and the deeds he has done in filling np the white spaces 
in Tibet will stand on record for all time in the book of geographical discovery, 
greatly to the honour of our distinguished guest. 

Dr. SVEN HEDIN. 
I wish to express my very hearty thanks to those gentlemen who have been 

so kind as to take part in this discussion, and for the very kind things most of 
them have said of me. Specially was I glad to hear what Sir Clements Markham 
had to say, as he had taken s~ich a great interest in the development of our. know- 
ledge of Tibet. I have already mentioned my own opinion about Sir Thomas 
Holdich's suggestiofl to call the range the Bongba system, and so I do not 
need to enter upon that. We have heard several propositions for the name : 
the Bongba range, the Trans-Tsangpo, etc., and I think the real name that is to 
survive, as the President said in such a beautiful way, will have to go through 
some kind of a struggle for its existence ; but I think it will clear itself out of the 
struggle. Then as to Colonel Godwin Austen's communication, I found it extremely 
interesting, especially what he said about lakes Panggong and Tsomahiri, because 
the problem of these two lakes is exactly the same problem as the hydrographical 
problem of Rakas-tal and Mansarowar, although the problem of Panggong is 
advanced much further, and I think it is extremely easy to find the valley through 
which the effluent of Panggong flowed out and became a tributary to the Sheyok 
river. I measured the beach lines of the Panggong lake at somc places, and 
found the highest of them to be 175 feet over the present level of the lake, 
so I suppose the height of the threshold in the valley must be something like 
176 feet; but I quite agree with Colonel Godwin Austen that the problem 
cannot be definitely solved, unless a precise level has been carried out in the 
valley. This is extremely easy to do; any Commissioner of Ladak could do it 
on a holiday. 

Now as to Mansarowar and Rakas-tal, they have not yet advanced so far as 
Panggong. Panggong is, as we know, salt because it is absolutely cut off from the 
Indus system. There is no underground connection with the Indus, but in Rakas- 
tal there is an underground connection, and I cannot agree with Captain Rawling 
when he says it would require centuries for the lake to become salt. I do not 
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think it would take centuries. I believe it would take only a few years, as I have 
seen the lakes situated on the right side of the lower Tarim tilled artificially by the 
natives by opening small channels on the river, and as the ground is lower than the 
river itself, the depressions become filled when the channels are opened. Some- 
times the natives close the connection between the river and the lake, then in three 
years the water becomes salt, as I have proved myself. They do it because they 
profess that the taste of the fish becomes much better when the water is salt ; and 
that is only a question of three or four years. Of course, it would take a longer 
time for Rakas-tal, as it is much deeper ; hut anyhow it would not take centuries, 
I am quite sure. 

Now as to Sir Henry Trotter. I emphasize what I said about the native 
explorers and the Pundits. I have said several times how I admire their work, and 
I admire specially Nain Singh, and nobody has admired him more than I, because 
nobody has travelled so much in the same country as he as I have both up the Tsangpo 
and on his journey of 1873-74. I have said that the Pundits' topographical work, 
especially in any country they have seen with their own eyes, is always correct and 
always admirable. Their reports, however, are useless for scientific purposes. When 
I talk about scientific purposes, I do not mean astronomical points, as I know how 
well those determinations agree with other observations ; I. mean a description of the 
physical geography. A pundit can easily pass a very great lake, and never tell you 
whether it is salt or fresh. He can cross a river, and not tell you whether 
it is a big or small river. He can cross a mountain without telling you whether 
it  is solid rock or loose material. I mean it  is impossible for a geographer to 
draw any valuable physico-geographical conclusions from a report of a pundit, 
and what we get from them is the to~~ographical idea of the country. I have 
also said that their information on any parts of a country which they have not seen 
with their own eyes, but about which they have collected information from the 
natives, has proved to be absolutely impossible, and I will show that presently 
on the map. Sir Henry Trotter will remember, as he worked out the map of Nain 
Singh of his journey from Leh to Lhasa, that Nain Singh filled up the map south 
of Dangra-yum-tso, and placed a river he calls Dumphu or Hota-tsangpo, which 
goes round in the most extraordinary way I have ever seen for a river; i t  goes round 
like a semicircle, and that in the part of Tibet which is situated south of the watershed, 
and in a country where most of the water goes to the Brahmaputra and the Indian 
ocean. That is what I mean. I admire the Pundits. At one time we had nothing 
else to do hut train the natives, but I agree with Delmar Morgan, who says that 
they are not trained as we are, and tbeir education is not sufficient for the solving of 
the problems of modern scientific geography. For instance, it is very difficult to 
use the informatioil Nain Singh gives us of Tashi-bup-tso in the middle of Tibet, 
which I passed twice. I t  would have been extremely~important to know from the 
Pundit the exact length of Tashi-bup-tso. 1 passed it, but to my eyes it had 
absolutely disappeared. I t  was a salt lake, and at the place where Nain Singh puts 
his big lake of Tashi-bup-tso I did not find anything except shining white salt, 
and not a drop of water; but, on the other hand, Tong-tso still exists. I mean that 
it would have been interesting to get some detailed information from the Pundit 
about Tashi-bup-tso, and as I saw it in 1908, that is to say, some thirty-four years 
after him, I should have been able to get a really correct figure of the rate at which 
one of the salt lakes of Tibet has dried up. That is what I mean by scientific 
physical geography. But, of course, I like the Pundits; and I like Nain Singh just 
as much as Sir Henry Trotter, if not more. 

I t  was very interesting to hear what Sir Martin Conway had to say; and as to 
Mr. Freshfield. I think it was a very important remark he had to make. Of course 
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the Trans-Himalayas begin from a height of 12,000 feet; I do not intend to enter 
upon that. On the strategical question I really did not mean the Chinese when I 
was speaking about a "northern enemy," who could put the safety of India into any 
danger. 1 did not mean the Chinese at  all-I meaut somebody else. So when the 
Emperor Kyang-lung in 1792 sent his 70,000 Mongolians and Chinese through 
China to Tibet and down on the ordinary way to the neighbourhood of Katmandu, 
he did not go the way I meant at all, because I meaut the roads I knew myself. I 
meant to say the whole of Tibet is impossible for an army to cross. Mr. Freshfield 
refers, in a very interesting letter I got from him the other day, to the fact that the 
expedition to Lhasa proved that field artillery can easily be brought up to Tibet. 
But I would say that it would be impossible to carry field artillery through Tibet 
from the north ; and it is almost impossible to cross Tibet with an army, even if you 
have only field artillery. I have crossed Tibet several times, and I have found that 
90 per ccnt. of the caravan is lost en route, and if that is the case with a littlc 
caravan, it must be still more the case with an army; very oftcn you come to a 
spring, or some lakes, which prove t:, be sufficient for your own little caravan, but 
which would never be sufficient for an army. 

Captain liawling's communication is important, and I know from his book 
and his publications that we agree very well on most of the points-I believe 
even as to the Sutlej problem. As to the geological details he mentions, everybody 
will understand easily, that there is no possibility for me to enter upon such details 
now. But I do not agree with Captain Rawling when he calls the northernmost range 
of the Himalayas the Trans-Himalaya ; I regard it as belonging to Himalaya, so 
much the more as it is the water-parting range. Then he proposed that the name 
Peu Kaugri, or the snow mountains of Tibet, or Peu Lho ~ a n ~ r i i t h e  snow mountains 
of Southern Tibet, should be given to this range. That is all right, but it is quite 
unnecessary to introduce any Tibetan names into Tibet. 

As to Dr. Longstaff, he has brought forward a great many details; I could, 
if wished, come with many more details about this country, but there is no time 
now. Those ranges seen to the south by Nain Singh on his journey are by no 
means the head range of the Trans-Himalaya. That is a mistake. I do- not see 
what Shakangsham has to do within the limits of this discussion at all. Of course 
everything north of the upper Brahmaputra belongs to the Trans-Himalayan system, 
but I say from the valley one cannot see anything except those mountains situated 
close to the route. As n rule those mountains coming down to the upper Brahma- 
putra valley hide everything that is behind. I t  is very comfortable and easy to sit 
down in your study at home and write down a lot of hypotheses ; go out and try to 
observe the facts ; it was open to everybody as well as to me. Sir Martin Conway 
has just pointed out the difference between deductions and hypotheses and actual 
knowledge. I t  is very surprising, but anyhow a fact, that one member of the 
Council of the R.G.S. has maintained that only 100 miles of the Central Trans- 
Himalaya belong to me, whereas all the rest was known before, and that I had no 
right to call it a discovery. Those who are not familiar with the exploration 
of Tibet will very likely be taken in by all the names, dates, longitudes, latitudes, 
and figures in Dr. Longstaff's remarks, but the experts present in this hall will 
not agree with him. The whole of his argumentation is built on a foundation 
of extremely fragile and valueless hypotheses and theories brought forward at 
different epochs, more specially by Hodgson, Saunders, and Atkinson, and it is not 
surprising that the whole construction must fall to pieces when brought face to face 
with the real mapping of the country. I need only remind you of the fact that all 
three have one mighty range in the middle of the Bongba country, and that there 
are in reality ten absolutely different and sharply defined ranges with broad open 



JOTTRNEYS IN  TIBET, 190G-1908-DISCTSSION. 43.7 

valleys between them. Nevertheless, Dr. Longstaff says that Atkinson's map and 
my sketch-map are "practically identical." I think it is a great pity that any 
member of the R.G.S. should ever have published anything of that sort, and it is 
a bat1 excuse when Dr. Longfitnff now explains that he meant the map that I had 
pnblishec~ in the rimes of November 10, as that niap was a photograph of the 
sketch-map on which I have denionstratcd my last journey to-night. Major Rydcr 
and Colonel Burrard believe that the peaks been and mrasurcd by Iliooci and Rydcr 
from the route along the river belonged to one range, which was also supposcd to 
be the waterslied of the Upper Brahnial~utra. That this is B~~rrard's  opinion can 
directly be seen on one of tlle n~aps  in his and Hayden's splendid monograph of the 
Himalayan and Trans-Himalayan mountains, a map representing the drainage 
area of the upper Iirahmaputra. Xow those peaks are situated on different ranges, 
so flom wllatever point yon regard the orography of this part of Tibet, you can never 
talk of a raxge joining thosc peaks. There is one reason more why "The Kailas 
range" has to disappear-it does not exist in ieality. But if yo11 are going to 
speak of tlle Kailas system, you can do so if you like; I will anyhow take the 
liberty to call the ranges on both sides of the watershed the Trans-Himalayas. 
And the signification which is the strongest will be accepted by geograpl~ers, and 
will survive long after tlie golden inscription on your graves and mine has 
disappeared. 

Well, the situation is this : Dr. Longstaff lias never touched tlle country of 
mhich I am speaking now, that is why he has been obliged to quote half a dozen 
travellers and geographers who have never been in thc country eitlicr. They 
have probably collected their information from native explorers who have never 
been in the country either, and who have thus got their wisdom from natives. 1s it 
surprising, I ask you, that the rcsnlt of this uncritical criticism is a hopeless con- 
fusion? I won't enter upon the qncstioo of Mansarownr any more. As Dr. 
Longstaff mentioned, i t  is not so much the question whether it is the chief source 
or not, that is why I called it the genetic source and nothing more. I mean to 
say that in my tlieory those two lakes belong to the system of the Sutlej. That is 
the important tLing, not whether any other of those rivers coming from the north 
have more water or not. 

Mr. Thomas Webber never pretended to have discovered the source of the 
Brahmaputra; he simply says (p. 120), " Here were the sources of the great 
Brahmaputra originating from tlie glaciers of Gurla," and he tells us tliat the Indns, 
Sutlej, and Brahmaputra take their rise from the glaciers of Gurla Xandfiata. But 
Mr. Webber, if alive, would now be agreeably surprised to learn that Dr. Longstaff 
lias suddenly discovered that IVebber discovered the scurce of the Brahmayutra 
forty-five years ago. I beg everybody, who takes any interest in this discussion, 
to look np tlie sketch-map in Webbej's book. Here the uppermost Brahmaputra is 
so like Nain Singh's may that one must almost believe the two maps stand in some 
relationship to each other. They are both absurd, but Nain Singh's is much better 
than Webber's, so far as the Brahmaputra is conccrncd. On Webber's map we find 
the words, "Snowy ranges unexplored," just in the very part where the real source 
is situated, and Webber's route is a good long way from there. South of Rakas Tal 
and Manasarowar we find the words, "Sources of tbe Indus," but I don't know 
whether Dr. Longstaff regards JVebber as having discovered the source or the Indus. 
Only when my maps are worked out and published will I be able to show the valoe 
of Dr. Longstaff's communication that TVebber was the first traveller to reach the 
source of the Brahmaputra. Webber has nevcr been to the source of the river, nor 
has Nain Singh or the Gartok Mission. I an1 the first who has been up the Kubi- 
tsangpo, a river that is four and a half times as big as the Maryum-chu. 

No. ITT.--APRIL, 1909.1 2 G 
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I should like to say one word about a matter which has not been under dis- 
cussion to-night, with reference to a letter which has appeared in the Standard. 
I t  was about the maps, very well known by historical geographers, which 
have been ~a in ted  on the walls of the Ducal Palace in Venice. I need only eay 
Prof. Mittag-Leffler, of Stockholn~, asked Prof. Volterra in Rome to make an 
investigation into the matter, and that he sent a rather detailed description, 
together with photos of those maps, and that the chief librarian of the Royal Library 
at Stockholm, Dr. E. W. Dahlgreu, gave me some other very interesting communica- 
tions about them. Those four maps mere painted in the n~iddle of 1500 by Gafitaldi 
in  lace of some maps which were destroyed in 1483, and those four maps represent 
Asia, from the mouth of the Indus to China, the Pacific, and a part of America. 
The second is Western Asia, the third Africa, and the fourth Italy. I do not need 
to say that nothing on the map of Asia is like the reality. The Asiatic maps were 
renovated in the middle of 1700 by Grisellini, and the mountains and rivers form 
a very hopeless confusion. I t  is impossiblr, fur instance, on the map of Tibet to 
tell which mountain range is meant to be the Himalayas, and which river is meant 
by the Ganges or Brahmaputra, so everybody will understand that those maps, 
as far as Tibet is concerned, have no value at all. Moreover, as we know they were 
painted just to immortalize the memory of Marco Polo, and the menlory of some 
other Venetians, and as neither Marco Polo nor any other Venetian of that time 
ever were in Tibet, i t  is very easy to understand that these maps could not possibly 
contain anything that has been found by me during my last journey. 

Finally, I give my heartiest thanks to the President for the most flattering and 
amiable words he has addressed to me. He touched upon one extremely interesting 
problem of the physical geography of Tibet, namely, the desiccation of the lakes. 
I think the fact that the erosion of the sea-going rivers enters more and more 
into the heart of the continent is one of the causes why the salt lakes dry up. But 
we must remember that it is not only the salt lakes of Tibet, but the salt lakes of 
the whole of Asia that are drying up; so it  is not a local problem, but the root and 
cause of this phenomenon must be sought for somewhere outside our planet. I am 
very glad to hear that the President agrees with me to the name of Trans-Himalaya, 
and I hope the Royal Geographical Society will accept it. 

I take the liberty to mention one other matter which does not belong to this 
discussion, but anyhow to the subject of it. The Pioneer of February 6 contains 
an article-" The Sven Hedin Mountains," bigned " Astrabadi." This article does 
not contain a single important or original point of view, so I need not waste time 
on it. 

Before I finish, I should like to ask one question-What is the result of this 
discussion ? I will leave it to everybody present to reply to it in silence for him- 
self. I have my own opinion. But I agree with the President, the material has 
to be published before any one is in a position to judge it. I t  is surprising that 
certain people seem to believe that I should have begun this expedition without 
knowing exactly what was left to be done. I started on my fifth expedition rather 
well prepared, and I had decided to do my utmost to find the source of the Indus 
and the Brahmaputra, and to fill np as much as I could the great white patch of 
absolutely unknown country north of the Tsangpo. I have done it now, and I have 
~olved many other problems of physical geography which have not even been 
mentioned during this discussion. 
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111. SCIENTIFIC RESULTS OF Dlt. SVEN HEDIN'S 
EXPEDITION. 

By Lord  CURZON of KEDLESTON,  G.C.S.I., G.C.I.E. 

I HAVE been asked to say something about the scientific results of Dr. Sven 
Hedin's latest and greatest journey. I have great pleasure in doing so. I only 
regret that I did not enjoy the opportunity of giving to Dr. Herlin greater official 
advantages and encouragement t l ~ a n  he received in the earlier stages of his journey 
-as I had promised to do had I remained longer in India. There is one feat of 
Tibetan exploration still unarhieved, of which I should like him to have carried 
off the laurels. On the other hand, the disheartening circumstar~ces in wlricll he 
started were in reality the cause of some of his greatest achievements in his latest 
journey, and thus " i t  is an ill wind that blows nobody any gooti." 

I venture to place Dr. Hedin's discoveries, which are, I think, the most remark- 
able in his long and unequalled career of exploration, in three categories of merit. 
The highest ambition of a geographer is to add to the sum total of human know- 
ledge by filling a blank space on the map, or erasing some speculative error that  
may hitherto have disfigured it. First, accordingly, I should be disposed to place 
his filling up of that great "white patch" of 66,000 square miles, between the 
Tsang-po and the Central Tibetan plateau, stretching from Gartok on the west to 
Shigatse on the east, and containing the hitherto unknown Tibetan provinces of 
l3ongha and Chokchu. 

Alorrgside of this great discovery I would place the tracing for hundreds of miles 
arrd the assulance of a definite orographical existence to the mighty mountain 
palisade or series of palisades to which he has, in my opinion very al~propriately, 
given tile title of the Trans-Himalaya. This range has been surmised to exist in its 
entire length for many years ; it has been crossed at  its extremities by Littledale and 
by native surveyors. 13nt i t  was reserved for Dr. Hedin to trace i t  on the spot 
and to place i t  upon the map in its lonz, unbroken, and massive significance-its 
peaks a little less high than the Hi~nalayas, but its passes lllucll higher, its normal 
width nearly 100 miles, its total length a t  least 1000 miles, nor improbably, if 
its extremities could be followed, nearly twice as much. I t  is no mean addition 
to human knowledge that  we should realize the assured existence of one of the 
greatest mountain masses in the world. As regards the name ~ h i c h  Dr. Hedin has 
given to it, I will only say that the desiderata for thc title of a new and momentous 
geographical cliscovery appear to be these: (1) that the name should if possible be 
given by the principal (Dr. I-Iedin would not say himhelf that he was the sole, 
or even the first) discoverer ; (2) that it bhould not be unprono~urctable, unwriteable, 
over-recondite, or obscure; (3) that it should if possible posscss sonte descriptive 
value ; and (1) that it sl~ould not violate any acknowledged canons of geographical 
nomenclature. The name Trans-Himalaya combines a11 these advantages, and it 
has a direct Central Asian analogy in the Trans-Alai \vhich is a range of mountains, 
standing in the same relation to the Alai, that Trans-Hilnalaya will do to Himalaya. 
I am not in the least impressed by the fact that the natile was once given to another 
range, where its ~uilsuitability secured its early extinction. Any attempts to substitute 
another title on the present occasion will, in nly opinion, be foredoomed to failure. 

Second in order of importance, I would place the discovery of the true source 
of the Indus. There can be no doubt that llr. Hedin is the f i ~ s t  European traveller 
who has traced the main branch of this mighty river to its glacial origin. Native 
wisdom is by no means to be despised in such matters, and the ~ i 6 t a n  title of 
Singi-ka-bap shows that local information, based orr the experience of centuries, is 
in accord with Dr. IIedin's thrilling discovery. 

2 G 2 



'I'hird, I should be inclined to place what I mould call the determination, r,ither, 
perhaps, than the discovery, of the true sources of the B~ahmaputrn and the Sntlej. 
When a traveller visits or nsccrt,lins or sees something mliich no oue has visited, 
ascertained, or seen, or perhalls even sus1)ected before, he discovers. Il'lren lie 
pulsues earlier inrestigations a few st:~ges further, on lines already followed and 
accepted but not carried to their lqgical or geographical conclusio~r, he determines. 
'I'has Livingstone deternlined the central course of the Znmbebi, 11ut he discovered 
the Victoria falls. 

7 1 Ll~e range of Dr. Hedin's acliic\en~tnts in tliis wonderful journey is a f i t t i ~ ~ q  
crown (11nlees 11c has yet furtlier ambitions) to the tri11rnl)hs tliat have won for him 
t3he first place arnoiig living Asiatic, explorers. 1 moultl only ncl~i that when disputes 
arc raised, eitller as to the facts of disco\~cries so iml~ortal~t,  or as to the inferences 
to 11e drawn from tliem, I thirlk that it argues some presumption to rcject thc 
judgment of the Inau who iialrntes what lie ha& seen w~t l i  his own ryes and done 
with 111s own hands -more p:~rticulaily if he possesses the unetlu,~lletl record and 
the uuiqrle intellectual and scientific equipment of Dr. Hedln. 

11'. IVIIIZT WE ITATE LEARNT FROM DR. SVEN IIEDIN. 
By Colonel Sir T. H .  HOLDICH, K.C.M.G., K.C.I.E. 

T I I E  great traveller, Dr. Sven EIedin, 113s spoken from the  London stage and passetl 
on to repeat to montlering autliences the story of his marvellous adventures else- 
where. His amazing energy anel determinaticln (before wl~ich the hedge set up 
1,eLweeu India and Tibet by t l ~ e  Indian Governmellt w.~s but an obstacle of straw), 
his indefatigzable pntie~lcc and kcen llo\xrcrs of obscrv:ttion, his fluency of' speech, 
and the charm of his personality win him al)plause anti adnliration wlierever he 
goes, and the corrgratulations of his friends surround him ltke incense. I t  is too 
soon to expect that we ~11oule1 learn even a tithe of the mass of' iuterestiug facts 
that must result from such wide estended research acd such intiinate association 
with tlie natives of Tibct. There is hardly a branch of science to which Sven 
Hedin is not capable of adding new and valuable information, but it must be years 
before he can collate and sift his hc ts  and observations so as to place before the 
public even an el~itorne of the scientific results of liis self-imposeil mjssion. It is 
not, boaever, wit,h the general character of' liis ob~ervatioris in thc many b~.anches 
of' zcience to which he has devoted his attention that I wish to deal a t  present. I 
aln but taking collnt of \\:hat 1 ~ 1 s  falleu from Iris lips in expl:tnation of his position 
of a geograpl~er, and in matters geog~.al~liical we have, a t  ally rate, a certairl slight 
fo,~n&wtion on ~vhich to base an elementary criticisnl-if not of his results, at least 
of his mctllods of attaining those results. 'I'here was much point in the concluding 
rerllarks of his address at Queen's IIall, when lle thanked Tdord Kforley for tho 
legislation wliicli prevc nted any interferelice will1 liis w o ~ k  wliilst filling up what 
he called the \cllite sl'ace in the m a l ~  of 'I'ibet. But for that deternlined attitude of 
tile Go.:er~in~ent of India on tlle subject of ciossing the Tibetan border, it might well 
have Ilappened (as Dr. Sven Hedin suggested) that we should by this tinlc have 
secured a scient,ilically construct~d ger~gw,pllicnl Inall of a11 that " wl~ite " space, and 
tile question naturally arises, IVIlat shall \Ye get froln Sven Hedin? 

Iu tllcse latcr days, wllel~ t l ~ c  white spaces of Asia are so rest,ricted and tlicre is 
little or notl~ing lal't to "discover," i t  cannot Ira too stroligly iusihteci ou that satis- 
fdctory X~~oXraghical mall-maliii~g 1111lst nrcess:trily be based un turo scientific 
functio~ls, i .e .  t~.iai~gul:ttion, w11;cIi rneans the accnrate fixing hy observation mid 



n1at2lemat~ical deduction of ccrtain points aud fcntlues oil tlrc Earth's surface ; and 
topography, which meaus the accurate clelineation on tha q ~ o l  of t l ~ c  feat111.e~ of the 
county relatin? to tlicsc t~.iang~ilnted points. Nothing slrort of this is the require- 
lrrent of sciei~tific 111a12-making in tllesc days, csliccially in tlle n~ilitary field, an(\ 
the coilditious \vIiich render tlrcsc processes i i~~l~ossible relegate all otllcr map-n~aking 
to the position of a te~llpolary ~tlal<csl~ift awaiting better opportunities. Ncitllcr 
triangulation nor topograplry (in the strict scnsc) fornied any part of Sven Hcdin's 
~~rctliods, altlrough the conditions of travelliug in that country are not such as to 
csclr~de either. Rower, Deasy, Eatvling, Rydcr, and Stein (especially Stein) have 
all eflccted excellent 111al)l)ing ~vitli the tl~codulite arid plane-table in Tibet, and so 
far we cannot b l ~ t  regret that no such results arc fortllcorning from Svcn Jleediu. 
For not the least advantage of the nrodern sgstcrlr of toliogralil~y by use of tlre 
plane-table is tlrat the map grows under the 11and of the explorer as Ire t,lwvels, and 
he  emerges fro111 his labour \\,it21 cornplcted results dependerlt 011 no f i~r t l~er  efforts 
of memory and liable to no errors introduced by the tliflicult and uncertain processes 
of subscq~ient coml~ilatioi~. Svcn IIedin's gcograpllical survey 111ct2~ods nlay be 
compared to those of the old Indian native explorers \vho first traversed Tibet, and 
still hold tlre record for liaticnt persistency iu a certain class of ex~iloration. That 
grand old pundit Nain Sirrgll (to wllolil Sven Jledin occar;ionally rercrs), when he 
first crossed Tibet, had in front of hi111 a white space indeed-for it was the whole 
of Tibet ! 1,hassa was his objective, and Lhassa he attained. As Ilc nrovcd east- 
wards from Ladnk on that surprising venture, he could only be co1111)ared to Speke 
~naliing for tlle source of the Nile. IIe had nothing to guicle llinr, no l~revious 
illtinlation of what he would find e?t route, and a very full assurallcc of llostil~ty to 
be encountered every yarcl of tlle way. To the south of him he saw the glittering 
pinnacles of tlrat Tibetan rr~ountain system wlricll forms the ~lortl~crrl water-~larting 
of Iudia, and he fixed tllc position of sorrle of theill. Tlre inference that these were 
part of that great water-parting and not isolated lieaks was overloolied, and 
gcogmpllcrs came to  regard tllc Tibetan plateau :LS a huge uplifted series of steppes, 
of \vhiclr t,Ire IIimalayas formed tllc southern revctuleut, reaching down stel) by step 
to tlrc plains of India. Nain Sing11 could not turn aside from his morc important 
objective to examine the nature of this central divide; that was left for Sveil lIe:lin, 
and we now lino~v that the nortllcrn rim of the Indinn basin is a mountain system 
as fully developed as the Ilirnalayas, and i11 all points, exicpt that of altitude, morc 
extended. 

r 1  l h c  value of the worlc of tllcsc old explorers for purposes of conrpiling a i r~ap of 
'I'ibct depended on the accuracy mitll wllich they could preserve their position. This 
:)gain depended on their distance mcasi~remcr~ts, and, incrctliblc as it m:ty seem, 
tlrcsc llleasurc~ncnts were rrlair~tained by the monotonous, unending, process of 
counting tllcir paces tlrrongh every yard of the thousands of 111ilcs of their wander- 
i ~ ~ g s .  From day to d;ay, froin year to year even, tlrc same l~crpetnal count,ing, 
counting; dropping a rosary bead at  every lrulldred paces, starting again as t2rc 
weary round coriiplcted the talc of the necklace ; lalrcsting, unlrasting, till the effort 
bccalilc mecllanical (a function of the lmdy rather than of tlrc mind), did this 
cxtmordi~lary record continue, until fiiwlly the traverse came to an end in sonrc 
point fixed by the Survey of India. No Ecropcan could have done i t ;  but the 
native did, and the result was extraordinary. Even allowiug for the tendelicy for 
errors in pacing to compensate thcnisclves, there was always a most satisfactory 
agreelilent when the long (somctirncs years long) traverses were worked out. (:on- 
sequcntly, in tllc processes of nrap coml~ilation these recortls still stand as aut,llorita- 
tive, only displaced where scientific geograpllical surveys lrave been run, and quite 
undisturbed by the usual slcctclly forms of Eurol)ean exploratory traversing. 80 
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far as IVC know a t  present, no such direct mcthod of mcasurcn~ent was adopted by 
Sven Hedin any morc than triangulation or tllc detcrmin.ltion of altitudes with 
the theodolite, or the dcl~neatioli of natural fcaturcs by local topography. 

I t  is, perhaps, too soon to speculate on the actual geogml)liical results which lie 
has attained by otller mcthotls, but lie makes grcat mention of "panoramas," somc 
2000 of which he has sltetcbed (presumably ljy eye) from sucli positions as passcs or 
other clevatecl points in his route-and we may wcll ask what usc he proposes to 
make of these. IIow far w ~ l l  they ast,ibt his iilapping? Phot,)graphic panoramas 
have incleed often beeu made very useful. (:orrrbinccl \sit11 spccinl instruments, and 
take11 from positions wcll fixed by triang~ilation, tlrcy can be ut~lized for subsequent 
topoginphy, and under certain concl~tioris, dependent chiefly on the neccssity for 
extreme raludity of act~on (in cloudland, for instance), tlicy are invnluablc, although 
it is doubtl'ul whether 1)boto-topogtapliy will ever lira1 the oidlnary mctllod of 
mapl~iug direct fro111 natorc itself. l'hotographic llanordrnas wcre found exceedingly 
useful, again, in illustr<~ting the naturc of that mucli-discussed divide wliicli parts the 
Atlantic from the I'ncific in South America, wllcrc they told a talc ~vliicli could have 
been told in no otlicr way, but tlrcy did not assist map-makiug. Another more 
remar1i:tble scries of l)anoramas u~llich 1 can call to mind werc thosc t;ikcn by Mr. 
Gricsbnch, the geologist of the Russo-Afghan Boundary C o ~ u ~ ~ ~ i s s i o n  in 1883-85. 
Griesbacb was an artist (as is Svcn Hedin), but he trustcci nothing to eye sketct~ing. 
IIe worked with tllc camera lucida, and the skill with whicli be seized on all thosc 
small outnard and vi\ible signs wl~icll bctokcuctl certni~i geological corifo~rrrat~on, 
and finally rctained in a 11la1n black-aucl-wllite d~awing a (11st1nct impress~on of 
pcrspcctive anti distance, was most admirable. I3ut althougli lie \\as a sou~icl 
topographer, 11e ncrer madc use of srich panoramas for map-mali~ng. Incleetl, hc was 
a consistent opponent CP! what llc called ' reminiscent ' topography-i.r. topography 
put together after the country it illustrated had passed from view. It is, therefore, 
still a little difficult for us to forccast the geographical icsults (exprcsscdin mapping) 
of Sven Hedin's grcat exploration. Undoubtedly llc will fill up a white spacc in the 
map of 'libct, and we shall, in time, be in a better position to criticize thosc results. 

The splcndici reputation wliich Dr. H e d ~ n  has built up for liirnself is not affccted 
by com1)ar;ttively niirior details of methotl in the prosecution o l  any one brarich of 
scientific rcscarch, and lie is able-no one better-to maintain his position as n. 
scientifir geographer in his own m7:~y. But there is a tlangcr that the very glmnour 
of his achievements slioulcl lead younger generations of explorers (not possessing his 
reniarkable topograpllical memory ant1 artistic sliill) to adopt  neth hods wliich, at  any 
rate, are not t lro~e which the Geograpliical Scliool llas set itself earnestly and 
resolutely t, teacli, ant1 which may rcry possibly liare been forced on Dr. Sren 
IIeclin by circu~iistance rather than by choice. It may be suggested that possibly 
the Gcogra1)hirzl Scliool want too much, but recent experiences hardly justify such 
a view. I t  hap2c.n~ that another great explorer (a scientist of equal rank with that 
of Dr. Sven Hedin) lias but recently returned from Central Asia with a truly 
magnificent geograpliical record. Dr. Stein is a filrilful obscrver himself, and an 
excellent triangulator. Assistctl by a trained native topographer uncler his constant 
supervision, he has placccl no less tllan 130 sheets of tlie stanclarcl "degree " size of 
completed mapping on the scale of 4 miles to 1 inct~  in the S ~ ~ r v e y  Ofice a t  I)el~ra 
Dun, to be reprotluced as fast as Colonel Uurrarcl can publish tlicm. This niagnifi- 
cent geograpliical "bag" is the result of two years' \vorli, and, lcnowin~ Dr. Stein's 
previous recorcis, I can conficlently say that 11;s is tlie svrt of geograpliy that 
we waot. 
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V. REPLY BY DR. SVEN HEDIN. 

SIR TIIOMAS HOLDIOH calls his articlei' What,we have learnt from Dr. Sven Hedin. 
As I have followed now the same metllods as during my former expeditions in Asia, 
the author probably means all my journeys. I t  is interesting to compare this 
article with the opinion he expresses about my journeys in his own book, 'Tibet, the 
Mysterious.' 

So far I have only had time to read a paper about the last half of my journey 
(in Queen's Hall), and later in a more technical paper-more especially about the 
rcsults of other travellers in Tibet. But i t  will take me three years to work out all 
the scientific results, and until this is done i t  is curious that anybody should take 
the trouble to write criticisms about those results. 

As I am lecturing all over Europe, I have no time to enter in any detail ulmn Sir 
Thomas Holciich'; article, bnt there are some points on which I must say a few words 
in reply. Sir Thomas Holdich says that the conditions of travelling in the country 
did not exclude the possibi!ities of triangl~lation. If the conditions were such, i t  is 
wonderful that the British in India have never sent out any expeditions to the 
unknown country north of the Tsangpo. I n  reality the conditions were such, that I 
had to travel a great deal in disguise, and I cannot see how a triangulation of the 
country should be possiblc undcr such conditions. I n  another critical article the 
same author asks why I did not take Russian topographers with me when the Indians 
I had asked for, and whom Lord Cuwon so kindly had promised me, were refused. 
This question is probnbly only meant as a joke, so I don't reply to it at  all. 

Sir Thoma? Holdich regrets that I did not carry out the same trigonometrical 
mapping as Bower, Deasy, Rawling, Ryder, and Stein. They had all native 
surveyors with them, and all the moral and substantial support from India which 
had been refused to me. I had not even a single man as an escort. Then the 
circumstances of travelling in those parts where the explorers mentioned have been 
are extremely different from those in the province of Bongba. 

Sir Thomas Holdich cornpares my methods with those of the Indian nntive 
explorers. He has never seen my methods, so he has no right whatever to judge 
them ; but regarding all the praise he gives to Nain Singh's work, one may get the 
impression that my work is a t  least as good as Nain Singh's. He seems to, believe 
that only Nain Singh had a lot of difficulties to overcome, but that I had noue at  all. 
The "glittering pinnacles" Nain Singh saw to the south are by no mean3 situated 
upon the Indian water-parting. They are situated on another range nflrth of the 
water-parting. I t  is difllcnlt to understand how Sir Thomas Holdich, who has not the 
slightest idea of the geography of Bongba, can express an opinion about the situa- 
tion of the water-parting ; but i t  may be interesting in this connectiqn to note that 
the same author twice in his above-mentioned book believes that the great lakes of 
Nain Singh drain to the upper Brahmaputra. This proves, however, what vague 
ideas Sir Thomas Holdich has of the situation of the water-parting. 

How does Sir Thomas Holdich know that I did not determinate the altitudes 
with the theodolite, nor delineated the natural features by local topography? I t  
would have been wiser of him to keep to himself such reflections, but as he has 
given publicity to them without having got a word of information from me, I am 
very sorry to be obliged to address him publicly in this way. As to the value of 
my maps, I should advise those interested in this question to look up the two folio 
volumes of maps I brought home from my last journey, and to compare them with 
the maps of the pundits. Then they ought to compare what Dr. B. Hassenstein 
says of my maps from my journey 1803-97 (in P e f .  Mit., Erg. Band xxviii.), and 
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what 1)r. Stein said of the same maps in his lecture, March 8, before the R.G.S. 
-with Sir Thomas IIoldich's criticibms. Dr. Ilassenstein worked o l ~ t  those maps, 
and I>r. Stein found the ruins near Lop-nor and the end of Iieria-darya by help of 
them, so thry  have, anyhow, had more occasion to be familiar with them than Sir 
Thomas IIoldich. And since then my methods of topographical survey and astro- 
nomical determination have improved considerably. 

I hope nobody will be so extremely childish as to suppose that I do not under- 
stand the difference in exactitude between the first mapping of a pioneer in an 
absolutely unknown country and the careful detailed work of a general staff or 
a Survey of India. I3ut I cannot understand how two such things can ever be com- 
pared by any serious man. And I cannot understand how anybody can be so absurd 
as to blame me, or "regret," as i t  is called, that I did not introduce trigonometrical 
mapping in the blanks of the map c~f the Bongba country. With the same right 
somel~ody may blame me for not having started some gold-mining companies, and 
built some cathedrals on illy way through Bongba. 

To Sir Thomas Boldich t~iangulation seems to he all. There are some other 
sciences a traveller in an unknown country has to serve. As 1 could ~ o t  possibly 
do everything myself, being alone, I had to do as rnnch as I could and as the length 
of the days allowed. I t  was my wish lo take three native assistants with me, and I 
should have paid them myself, but the Dritisll Government refused me them. So 
if Sir Thomas Holdich has to blame anybody, it is rather the British Government. 

To possess a preliminary slietch-map of a country is better than to have no 
map at  all. I have been able to follow and draw the principal geographical and 
orographicnl lines of Bongba, and 1 have several geological profiles from Bongba, 
together with specimens of rock with dip and fall-a science which has been utterly 
neglected by most of the British travellers mentioned by Sir Tlloillas Holdich. There 
have been thousands of British oficers in India during the last hundred years, 
but not one of them has ever tried to enter Bongba, a country of which Sir Tilomas 
Holdich positively says that the coilditions of travelling did not exclude triangula- 
tion work. Is  it really possible that they and their chiefs could take so little interest 
in a country which was situated so close upon the Indian frontier? So, as to 
Bongba, and whatever the valne of my maps may be, I suppose I have done moro 
for our knowledge of this province than all those thousands of officers pnt together 
and, inclusive, Sir Tlromas 1Ioldich. 

A child of a primary scl~ool in Sweden will understand that there is work enough 
to do in Bongba for generations of topographers and geologists-in those two sciences 
t l~ere is still a good deal to do even in England, Scotland, or Sweden, I sullpose. 
But the very first traveller who, under exceptionally difficult conditions, enters 
an unknown country and brings home with him tho first knowledge of it, shouId be 
the very last to be blamed for his work. 

A PROPOSED NORTH POLAR EXPEDITION." 
By ROALD AMUNDSEN. 

" BY f a r  t h e  most  i m p o r t a n t  t a s k  l e f t  for  geographica l  research t o  
pe r fo rm i n  t h e  Arc t i c  Regions  i s  t h e  explora t ion  of t h e  ex t en t ,  d e p t h ,  
a i ~ d  character  of t h e  polar  basin. A p e a t  p a r t  of t h i s  w o r k  conld be 
accomplished b y  d r i f t i n g  through t h e  u n k n o w n  p a r t  of t h e  polar  bas in  
-as t h e  Fram Expedi t ion  d id  in 1893-96-north of t h e  Fram's route." 

* IZoyaI Geographical Society, January 25, 1909. 
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journey, are very interesting and excite n desire to learn more of what was actually 
seen at  this present t i n ~ e  wl~en changes are occurring throughout the country. 

Of the opium question Lord Ronaldshay treats at  some length. While ncknom- 
ledgiug that towards the suppression of opium more has been achieved than was to be 
expected, he lays stress on the strength of the forces in China which are impeding 
the execution of the reform, and his own experience certainly proves that the 
cultivation of opium is being carried on in districts where oflicially it is reported to 
have been extinguished. He also believes in the existenceof a party which desires the 
estinction of the foreign opium trade solely in the interest of native opium. Thc 
solution of the question must doubtless rest with the people, without whose co-opera- 
tion the Governlnent is almost as powerless ns that of sixty years ago to effect n. 
reform which touches the pulses of such n large section of the pol~ulation, not only 
official, but also commerci,~l nod agricultural. 

Though the blood is beginning to niove in the veins of China, i t  is a relief to 
turn from the contemplation ol  that country to Japan. I n  spite of the burden of 
present taxation, the industrial and commercial activity is depicted as immense, and 
only su~passed by that of the naval department, even under a restricted programme. 
With 12 battleships, 12 armoured and 62 other cruisers, 55 destroyers, and 78 
torpedo boats, Japan has twice the tonnage and in battleshil~s twice the number of 
the vessels with which she faced Russia. The construction of battleships of 20,800 
tons and cruisers of 18,400 tons, with an ilnusual number of 12-inch guns, is being 
hastened to completion. Lord Ronaldshay's essays on these and similar questions are 
thoroughly up to date and full of statistics. The only side of Japanese activity 
which is left untouched is the army. 

With Japan's work in Iiorea and Manchuria the author concludes his review of 
the Far East. The chapters on Korea contain the history of that unhappy country 
since 1904. In  the chapter on Manchuria, the prominent place is of course occupied 
by the railway with China, and Jaian's attitude as regards the open 
door to tracle. As to the latter point, the charge of failurr to observe her promise is 
held by the anthor to he not proven. 

IT. R. c. 

'Thr Pulse of Asia: a Journey in Centr:~l Asia illustrating the Qeograpllic Basis of 
History.' Ily Elllsworth Huntington. London : Constable. 1907. Maps a d  IlLs- 
tmtio7rs. 14s. net. 

I s  there a climatic pulse in Asia? a definite and measurable recurrence of 
certain phases of climate, responsive, possibly, to those laws of nature which 
regulate the Earth's motion in space? Mr. Huntington thinks there is, and he 
has spent two years in collecting evidence thereof by iueans of careful and pains- 
taking observations in Central Asian regions. He is fully impressed with the fact 
that one of the chief factors in determining the course of history is ~eography, and 
that among geographic forces changes of climate have been the most potent. So 
he commences with a careful description of the physical features of five great Asiatic 
basins-Kashnlir, Lop, Turfan, Seistan, and the Aralo-Caspian depression, noting 
with due emphasis the influence of infinitely varied physical cnvironment ou the 
habits, thought, and character of their inhabitants. He then, with the aid of a 
well-constructed map which leaves little to be desired in point of clearness, illus- 
trates the change which has occurred in the great Lop basin within the last two 
thousand years due to the process of desiccation and its consequent results as 
regards the social life and character of the people. NO one will dispute such 
evidence. It has lately received remarkable confirmation from the observations 
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of Dr. Stein, whose more elaborate and scientifically constri~cted maps will be of 
immense service in the elucidation of Central Asian problems such as these. Nor 
will any student of Asiatic l~istory question the valitlity of the arguments which 
support the proposition (not a very new ono) that it was the effect of climatic 
changes,  roba ably representing deficient rainfall, that, under the eternal law of 
necessity for existence, first set Central Asian hordes moving from their over- 
crowded valleys, displacing surrounding tribes and spreading in ever-widening waves 
of human emigration to the west and the south. At the particular period of the 
world's history when these tremendous human movements were most active, i.~. 
about two thousand years ago, Europe seeills to have been undergoing a climatic 
change which we miglit my was "for the better." I t  was growing warmer and 
moister, and congequently more attractive to thc hardy barbarian than his own 
sterile wastes. Thus are we relieved from a natllral apprehension lest the periotis 
of tiesiccation should be synchronous over the whole habitable globe. The effect 
of the drying up of water-supply on a paetoral comnlunity is well illustrated by 
Mr. Huntington when he points out that the difference between, say, 13 inches 
of annual rainfall and half that amount is equivalent to the difference in food- 
supply of fifteen sheep or of one; but he denies that the failure of moisture is to 
be attributed generally to deforestation, the actual amount of rainhll not being 
influenced by forest growth, but only its distribution. These climatic changes are 
said to occur in cycles, and Mr. Hantington adopts the theory that just as geological 
investigation ha; established recurrent glacial epochs at one end of the scale, and 
Bruckner has proved the existence of certain recurrent climatic phenomena in 
periods of thirty-six years at  the other end, so we may look for an intermediate 
~ulsation, the beats of which are to be reckoned by thousands of years, which will 
be coincident with regular fluctuations of rainfall and temperature throughout the 
world. I t  may be so, but surely it requires the evidence of a recurrent period of 
prosperity in Central Asia to prove it. We can only hope that the world is 
approaching that period in its history at which the pendulum is about to swing 
back. With the almost universal evidence of gradually increasing desiccation 
through the continents of Asia and America (especially South America), and similar 
indications in Western Africa and Northern Europe, we see at present no evidence 
of an equivalent increase of moisture to counterbalance the deficiency anywhere. 
Is there really a iiniversal pulse-or are we drifting, like Mars, into eternal 
sterility? If the perusal of Mr. IIuntington's book has not left us fully convinced 
of the truth of his theory, i t  has at least left an impression of most delightrul 
reading. It is intcresting from the first page to the last-in short, i t  is one of the 
best of the many books of Central Asian travelling that have ever been written. 

T. I-I. 11. 

AFRICA. 

'George Cirenfell and the Congo.' By Sir Harry .Johnston, K.c.B., I).sc., etc. 2 vols., 
496 Illustrations, and 14 Maps. Hutohinson. 1908. xxiv. + 990 pp. 30s. nef. 

This leading title is followed by a very long sub-title, which, in old-fashioned 
style, fills the whole of a page, and conveys a soi~re~vhat adequate idea of the 
compreliensive character of the author's truly eneyclopzclic work. From it  the 
reader will at  once learn that he mill here find, not only an ample accouut of 
the missionary labours and geographical esplorations of the "Central African 
Livingstone," but also some most attractive essays on a nlultiplicity of topics 
directly or indirectly connected with the main subject. Thus, with Congoland are 
included the neighbouring Cameroons and Fernando Pa, besides a detailed history 
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photographs ~vhich he has shown us to-night, and which I hope he will reproduce in 
some worlhy successor to those great works on Uganda, British Central Africa, 
and the Congo, which he has given us in the past. 

Dr. VAUGHAN C~RWISH : I think, we must all have noticed, amongst the many 
beautiful photographs which Sir Harry Johnston has shown us, that by far the 
  no st beautiful mere those of Jamaica, and I trubt that the admirable lecture he 
has given us to-night will do something to turn the tide of the tourist to that 
beautiful island. I t  is most desirable that we in this country should visit the 
I3ritish Ves t  Indirs more than we do, not merely for the delights of their wonderful 
scenery, but also to strengthen the bonds which unite them to the mother country. 

Prof. W. M. DAYIS : I should respectfully wish to differ from Sir Harry Jol~nston 
with regard to his characterization of his earlier work as the "dry bones" of geo- 
grapl~y. B e  referred in this uncomplimentary sinlile to the extremely important 
inatter of mapping land forms, river coursej, coast-lines, and so on. llight\ve not 
malte another physiological simile, and call these materials the "bone and sinew" 
of geography ? " Dry bones" suggests something unpleasantly derogatory. Bone 
and sinew " suggests something fundamentally useful, upon which the graceful 
forms of flesh and blood, the more lively elements of geography, are properly l>laced, 
but without which those graceful forms would have no strength or value. All of 
Sir Harry's descriptions were geographical, not botanical, in quality, because tho 
plants that he pictured were presented rather as clothing the land-forms upon which 
they grew, and hence as essential features of the landscape than as botanical 
specimens. For a fuller geographical treatment, there might be added some 
explanation of the connection of the land-form with the plant or animal form 
that occupies i t ;  without this connective tissue the treatment might drift too far 
towards botany. The beautiful collection of photographs has illustrated the lecture 
i n  a most excellent way, and I will, therefore, do no more than express in your 
name our sincere thanks for the most interesting lecture which we have listened 
to to-night. 

The PRESIDEXT: If uo one else wishes to make any observations, and as the time 
is getting on, I think I had better conclude this discussion. We have listened to 
an account of an extremely picturesque region, and I think that the way in which 
the photographs have been selected indicates that the lecturer is himself an artist. 

PROBLEMS IN EXPLORATION. 

By W. R. CARLES, C.M.G. 

IN Colonel Prejvalsky's ' Mongolia ' a chapter (1701. 1, chap. 5 )  is devoted 
to the subject of the Ordos country, the steppe inclosed within the great 
bend of the Yellow river and whose boundary to the east and south is 
defined by the portion of the Great Wall which traverses Shensi and 
rejoins the Yellow river near Ninghsia in ICansu. 

At the time that Prejvalsky wrote (1856), Ordos was regarded as a 
desoiate waste, aad classed by hiin with the " frightful" steppes of 
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Alashan. But since that date more has been learnt of the Ordos, and 
with the advantages of a better acquaintance with i t  there seems reason 
now to modify the views entertained thirty years since, and the more 
readily so as circumstances have altered within that period and have 
considerably affected the local conditions. The territory granted to the 
Ordos tribes extended on the north-weut to the old bed of the Yellow 
river (Ulan Khatun), and on the north-east beyond the river fur some 
little distance on the road to Kuei-hua-chGng, but in the latter direction 
has been reduced by sale or otherwise within recent years. The " tribe " 
(Mong. ainaak, Chin. p7c) is mentioned by Gerbillon and some other 
writers as consisting of six koshusg, or banners, but Prejvalsky and 
Bockhill mention seven by name, and Nayers ('The Chinese Govern- 
ment,' 1). 82) gives the same number, adding that certain fragments of 
the Tuined tribe occupying the rsgion near Kuei-hua-ch6ng are amalga- 
mated with them, a fact which may perhaps explain the digerence in 
number. Yule is unable to explain how the tribes got their name, Ordus, 
but mentions that the title was specifically applied to the body of 
Mongols established in eight white ordus or encampments behind the 
scpulchre of Chinghiz (which he places near the sources of the Tola 
and Iierulen), "and a migration of their descendants is supposed by 
Ritter to have caused the transfer of the name to the territory" (Prj., 
' RIongolia,' 1, 181). The banners are dispersed as follows: On the 
north-east, Talde (Rockhill, Talat); north-west, Hangin, or Khangin ; 
west, Otok and Jassak ; south, Ushin ; east, Jungar, a t  present the head 
of the tribe; and in the centre, Van or Wang. 

No better text-book can be taken than the work of the great traveller, 
whose explorations did so much to disclose to Europe large portions of 
Mongolia and Tibet, of which, since Marco Polo's day, knowledge had 
mainly been gathered either froill Chinese sources or from the writings of 
the Jesuit fathers at  Peking, and the tale, at  the time regarded with 
suspicion, of PP. Huc and Uabet. I t  is proposed, therefore, in the present 
paper to use Colonel Prejvalsky's book as a basis to which may be added 
such notes as may be suggested by more recent travels and discoveries. 
And i t  seems necessary to premise that the interior of Ordos does not 
seem to have been visited by Europeans until within recent years. 

It is true that in 1697 PBre Gerbillon, in the suite of the Enlperor 
Iianghsi, visited that country, but the route taken only afforded him an 
opportunity of seeing the south-east corner and the northern frontier, 
for the great Emperor Kanghsi, after sending on the greater part of his 
company by a northern route to meet him at Ninghsia, struck across 
Shansi viic Tatung Fu to Paot6, where some boats had been prepared for 
his passage across the Yellow river. The difficulties of the crossing 
detained the whole party there for some days, during which the Empcror 
not only supervised the passage, but also occasionally himself took an oar 
to help the crew. From Paot6 the Emperor travelled south-west to 
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Shen-mu, where the Great Wall was reached. This was followed south- 
wards to Yii-lin F u ,  where Ordos was entered, and a south-south-west 
line was taken, which brought the travellers vici Lake Tonghalan-nor to 
Anpien, near the Great Wall. Continuing to follow the Great Wall, 
and keeping genel.ally to the south of it, the party reached the Y~llow 
river at Hhg-chBng, where they crossed over to Ninghsia. It was thus 
but a small portion of Ordos which was traversed, and PBre Gerbillon's 
notes on the route between Shirn-mu and Yii-lin refer almost entirely 
to what was seen on the eastern side of the Wall. The impression which 
he gathered from the sandhills driven against it by the winds was 
confirmed by the condition of Yii-lin, for the walls and gates of the 
town \!.ere in places overtopped by the nlasses of sand. But after entering 
Ordos, the story which he gives by no means conveys a corresponding 
picture of desolation, for he tells of strips of cultivation by river-sides, 
of numerous streams which had to be crossed, of pheasants, and even of 
an extensive wood, and though reference is constantly made to sand- 
drifts, quicksands in the streams, juniper bushes and suchlike hardy 
growth, yet there is no tale of suffering fro111 want of water or sand- 
storms or sinlilar troubles of a desert. 

On the return journey from Alashan, Gerbillon, after following 
the left bank of the Yellow river for some days towards the north, 
crossed it in lat. 40" 22', and took a line thence to Toto (Tokto), which 
in the main corresponded with that followed by Prejvalsky in 1875 in 
the opposite direction. But i t  would seen] that the river at  the earlier 
date had its bed rnuch further north, for Gerbillon's route took him 
as far north as lat. 41" without encountering the river, whose course 
is show11 in Prejvalsky's inap as just south of that parallel. 

I n  1845 Huc and Gabet entering the Ordos country from Kuei-hua- 
chdng, apparently near Tokto, continued their journey almost directly 
west to Shih-tsui-tzu, where they recrossed the Yellow river and entered 
the Ala-shan country. As the travellers passed Dabasun Nor their 
route seems to havc lain ~omewhat to the south of Prejvalsky's, and 
their sufferings from the sands were consequently greater, though he 
too complains of the intense heat of the sand in summer, and of how 
cruelly it affected the feet of his camels. 

Neither Prejvalsky nor Gerbillon on this northern route passed out 
of the Yellow river valley on to the Ordos steppe to the south. The 
valley i~ spoken of by Prejvalsky as from 20 to 40 miles broad, and of 
an alluvial clayey suil ; i.e. between Bautu and the meridian of the west 
end of the Munni lila monntains (circa long. 108" 30'). Farther west it 
widens out very considerably, and contains two old channels of the 
river, of which the northern one, called Ulan Iihatnn by the Mongols, is 
well preserved. Prejvalsky judged that the river when he saw i t  was 
flowing in the southernmost course. About long. 108' sevel-a1 channels, 
170 to 200 feel wide, separate on either bank from the river, soon u ~ ~ i t i n g  
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again with the parent stream; only one, the Bags-Khatun, continues 
to flow in an independent stream for some distance to the east. 

West of this meridian Prejvalsky came into contact with the 
Kuzupchi sands, ~vhicll skirt the northern base of the Ordos plateau 
and e ~ t e n d  westwards to illa~hail. They seem to have given him the 
impression on which he based his judgnient of the Ordos country. " A  
succession of hillocks, 40, 50, rarely 100 feet high, lying side by side, 
and composed of yellow sand. . . . The effect of these bare yellow 
hillocks is most dreary and depressing . . . ; not a plant, not an animal 
is visible, with the single exception of the yellowish-grey lizards which 
trail their bodies over the loose soil and mark- i t  wit11 the patterns of 
their tracks. A dnll heaviness oppresses the senses in this inanimate 
sea of sand. No sounds are heard, not even the chirping of the grass- 
hopper ; the silence of the ton& surrounds you. No wonder that the 
local Mongola relate soiile marvellous stories about these frightful deserts" 
(' Mongolia,' vol. 1, pp. 103 et sty.). lIowever, the sands of Knzupchi, 
which the Mongols say are from 14 to 30 miles wide, are not in all parts 
the land of death and desolation. Nearer the extreme edge, small oases 
inay be seen covered with a variety of plants (ib., p. 195). Gerbilloll also 
tells the sanie story, finding occasioilal morasses, patches of grass or 
reed*, which broke the inonotony of the journey. And neither he nor 
Prejvalsky experienced the same difficulty in finding their way through 
the sands as was niet by Mr. Rockhill, who, crossing the river in long. 
10'3" 30', followed its northern bank westwards to Ninghsia (' Journey 
through Mongolia and Tibet'). His difficulties were incleased by the 
numerous pits dug by 1icyuorict;-root hunters, and also by great irrigation 
canals, which necessitated wide de'tou~s. 

The irrigation works on the north-west side of Ordos were mentioned 
by Gerbillon, and have attracted the attention of all Enropean tra~ellers 
who hare followed the course of the Yellow river in that region oE late 
years. Rockhill ( 'The Land of the Lamas,' p. 42) speaks of hillsides 
west of Lanchou as irrigated by water raised by immense wheels 
50 to 60 feet in diameter, and the price being calculated by the length 
of a joss stick burnt during the time that the water passed over the 
wheel. But lower down the river, where there is not the same occasion 
to ~ a i s e  water to high levels, similar engineering skill has been dis- 
lildyed in the construction of canals running parallel with the river. 
Rockhill writes of country between Shih-tsui-tzu and Ping-lo Hsien, " For 
nl i le~ we followed a huge irrigation canal, from which ran innumerable 
ditches, leading the water all over the broad valley. This stupendous 
work lias con~erted an alkaline, mind-swept, sandy plain into a fertile 
district, where rice, wheat, millet, and fruits of various kinds are raised 
in great abundance" (' Through Mongolia and Tibet,' p. 35). This 
irrigation seems to be characteristic of the country through which the 
river flows towards its northernillost point, and has apparently more 



recently been extended to the north-east corner of Ordos. l're,jvalsky 
was there only two years after the Dnngan rebellion, ancl he speaks 
with astonishment of the excellence of the works and the condition in 
which the canals were kept, though the population had been practically 
exterminated. 

Later travellers have told of a de~elopment corresponding with 
the fertility of tlie soil. Thus Dr. Tafel writes: "During the W.-E. 
course of the Yellow river it is no longer inclosed in the narrow rocky 
cafions above mentioned, and in the north-western corner of the bend 
sometimes changes its bed, and thereby forins a very fruitful alla~rial 
country, out of which the Chinese in the last few score years I-lave 
already almost completely expelled the Xongol herdsmen. By con- 
structing new canals the Chinese are rendering colonization possible 
on an uncommonly large scale. Other schemes on large lines are 
also connected with this corner. For seine time past the project has 
been nursed of forcing tho river by large ~.eservoirs (Staua~zlnqe) to 
clel?osit the masses of sediment carried down by its waters, and thus 
to meet the great and ever-present danger of inundations in the plains, 
a danger which, as above-mentioned, is caused by the constant raising 
of' the river-bed. But if ever Chinese construct strong canaI sluices 
in t l~ i s  country, they will form on the Yellow river a Jlesopotalnia 
which will be able to feed many millions of their superfluous 
population " (2. Ges. E. Berlin, 1908, p. 383). 

In an earlier paper he had expressed the saine opinion: ( < I t  is 
strange that in ICiiei-hua-chBng and Bautu fanlines arc of frequent 
occurrence, for with irrigation of the fruitful and wide alluvial plains 
of the Yellow river valley from Chung-wei by King-llsia and San-tao-ho 
to Iiuei-hua and Ho-ku there is to be found an inexhaustible field 
for rice and for wheat and the two millets" (2. Ges. E. Berlin, 1906, p. 
366). 

He follo~vs up this statelllent by pointing to the absolute need of 
irrigation works: " In  this part of the river valley i t  is inlpossible to 
depend upon the rain for agriculture. Rain fdlls too late, and does 
more harm than good. The people have qften to wait until late in 
June for the first drops of rain, and then extensive cIoud-bursts fall 
buddenly, which do more to destroy than encourage growth. I t  seeins 
to me that what the people have to fear is not so lliuoh a new flooding 
of ground saturated with salt as the annihilation of their weak works 
by high swollen waters" (ib.. pp. 35ti, 357). 

The fancied terrors of the Orilos steppe for some time deterred 
most travellers from crossing it. Rut Baron von Richthofen (' China,' 
~701. 2, p. mentions that a few years previous to tlie time of his 
writing (1882) Herr Verlinclon of the Belgian illission at  IIei-ying-tzu 
had made a journey i n  the country, arid that he found the watershed 
of the river on the frontier side of the Great \$'all to be a swelling 
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steppe, in which the Chinese had advanced with their agrioulture just 
as they had done further east. 

i\I. Obruchev, who visited wester11 and southern Olclos in 1893, 
found that  in i ts  western division a northern and southern part must 
be distilzguished." I n  the forlner < ' the plateau was covered with flat hills 
running in  different directions, and rising only some 660 to 1300 feet 
above the surface. They consist of soft sandstones, mostly horizontal, 
which are covered, especially in the neighbourhood of the Yellow river, 
by low hills and barkh/lns of sand. The southern part, down to the 
souther11 fkonticr of the Ordos, consists chiefly of barkhalts with more 
or less wide, flat depressions between them, which the Mongols name 
chaidanzs. These are often bottoms of dried-up salt or fresh-water lakes. 
Similar sands cover the low left bank of the Yellow rirer  as far north 
as the Iihana-naryn-ula range. 

" I n  the south of the sandy regions of southern Ordos the country rises 
higher, and there begins the loess plateau of eastern Kansu and northern 
Shensi. On looking upon i t  from the plains of the Ordos, i t  has the 
aspect of a flat swelling, 1000 to 13UU feet of relative height, divided by 
ravines into separate parts, named ' mountains' by the natives. On our 
maps, a range, Lu-guan-lin or Bo-yui-shan, is marked, but in reality 
i t *  does not e x i ~ t .  While crossing this region from east to west, and 
again from north to south, M. Obruchev saw no range, and only found a 
loess plateau, divided by n labyrinth of ravines into a, number of table- 
topped hills, all of nearly equal height. The slopes of the ravines show 
loess, which covers the same soft sandstones as in the Ordos. This 
ravined platean has a wicith of about 130 iniles from the Ordos plains 
to the neighbourhood of Tsin-[K'inglyang-fu. I t s  northern part is very 
difficult to travel upon, on account of the rarines which one has COIL- 

tinually to cross. I n  its middle, fro111 Tsin-[Kinglyang to about Lin-tai, 
the plateau is less ravined, and is divided into table-like masses 7 to 27 
miles wide. The road crosses for hours a plain covered with cornfields 
and villages, and then, all on a sudden, one sees a wide river-valley, cut 
in 1000 to 1300 feet deep into the plateau. The immense amphitheatres 
thus formed have their slopes iu numerous small loess terraces, each of 
which is about 15  to 20 feet wide. 

" The passage from the northern to the middle part of this plateau is  
gradual, but not so from the middle to the southern part, which inay have 
a width of about 50 miles. Again one meets here the same countless 
ravines, but some order is seen in their orientation from north-west 

* Dr. Tafel says that he was unable to discover a lauge under the name Lu-liuan-ling, 
but that there IS, where Dr. Bretschneidcr's map shows it, a long though not very high line 
of mountains which extends from Cliing-pien along tlie Wall to the West (Z. Ges. E Berlin, 
1906). It may here be remarked that Rockhill and Tafel found aim~larly that the range 
of moul~tains stretching north of Euei-hua-ch6ng and Bautu, nhioh is marked Yin-ahan 
in the maps, was not known by that name, and was generally called Ta-chiug- or Cl~ing- 
shan 
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to south-east. Two ranges, separated by the valley of the Tsin-yai[King- 
yang ?] river, may be distinguished, and from beneath the loess one sees 
the rocks insitzc, which rise to the height of the plateau, and are covered 
on their tops with but a thin sheet of loess " (Geogr. Journ., 1895, vol. 5 ,  
pp. 263-264). 

With reference to this region and the range shown in the maps as 
the Lu-kuan-ling, Dr. Tafel remarks, " I f  one examines this natural 
boundary wall, one finds nearly on the level of An-pien Hsien, to the 
north and south of the mountain range, some horizontal Upper C'arbon- 
iferous strata of uniform height, while the range proper is covered by a 
gigantic loess wall of over 500 metres in thickness. Corresponding with 
this huge pile of loess, the mightiest which I have ever met, the country 
is extremely difficult to traverse. From the north one has soon reached 
the ridge, but on the south narrow loess ravines with vertical walls are 
cut in deep anti wide. Most of the ravines belong to the valley system 
leading towards King-yang. . . . Some roads from north to south pass 
over this range ; one of the most important was travelled by Obrucher. 
My attempt to travel i n  the mountains following their strike failed. 
They are absolutely without any track for beasts of burden and, without 
a clever guide, one may seek a long time for water. 

L L  From An-pien Hsien to Ning-hsia-Fu I did not follow the high- 
road, for this route had been taken by several travellers, but I sought 
by several circuits for the northernmost traces of the Liu-pan-shan, which 
one has to cross on the old commercial road from Lan-chou to Hsi-an Fu. 
I soon struck on the Lo-shan, a range running nearly south, which rises 
some 800 metres a b o ~ e  its surroundings. It was followed by similar 
formations, e.g. Hsi-ku-shan and Niu-tou-shan, which exhibited very 
colnplicated and perplexing circumstances in their configuration (gequalte 
Lngerungsverhultnissej. Later on I crossed the Alasban a t  two different 
places. The traces of pressure on this wall of the Ordos are much more 
marked than clsewhere. Some transpositions and flexures south of 
Ning-hsia seem to point north 10' east. The general charooter of the 
formation of the mountain was very difficult to ascertain. Meta- 
morphosis of the strata occurs frequently. Owing to this I found fossils 
only in a few places, and then in a bad condition. I t  is due to this canse 
that wide steppe-valleys extend between solitary rocky mountains of 
800 to 1200 nletres high and conceal the connection. I formed the 
ilnpression that east of a line running from Uu-yuan to l'ing-liang Fu 
the whole country is sunken towards the west, and that a similar 
depression has been formed near Chung-wei on the line of the east-to- 
west course of the Yellow river. . . . Both above and below Chung-wei 
the rirer has to break through the eastern outlines of the Nan-shan, 
which have a strike of about north 50' to 65' west. It is the wildest 
part of the navigable portion of the Yellow river; on account of the 
narrow bends and hidden rocks, boats cannot be used, but o~ily rafts, 
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and by preference rafts of yak- or deer-skins. This country i~ also 
covered by mighty masses of loess, under which there are generally 
chains of granite" (2. Ges. E. Berlin, 1906, pp. 363-365). In  a letter of 
recent date, Dr. Tafel speaks of the fault on the west of Ordos as extend- 
ing from Lo-shan and Niu-tou-shan in Iian-su to Ala-shan and Yin-shan 
on the north-west of the Yellow river, and constituting the most interest- 
ing feature of the country through which he travelled. 

The altitudes which Obruchev gives are 3180 feet a t  Sau-tao-bo 
(Rockllill, 3150 feet), from which place the levdl gradually rises to 
4900 to 5000 feet, for tlie flat heights of northern Ordos, and 4300 to  
4(ioO for southern Ordos (Korobalgnsun, 4310 feet); ih., p. 2tj-1. 

Obri~chev's explorations in the south and west were supplemented 
in 1884-6 by a journey made through the whole length of Ordos on its 
eastern side by his fellow-countryman Potaniu, who mentions "their 
holiest place is a collection of felt tents called ' Edjen joro,' reported to 
contain the bones of Chinghiz Iihan. These sacred relics are entrusted 
to the care of a caste of Darhats numbering some fifty families. Every 
summer, on the twenty-first clay of the sixth moon, sacrifices are offered 

in his honour, when numbers of people congregate to join in the 
celebration, such gatherings being called tailgun. 

On the southern borders of Ordos are the ruins uf Borobal-gassun, 
said to date from C'hinghiz Khan's time" (Proc. o j  R.G.S., 188i, ix. 233). 

I t  is to Obruchev and Potanin that we are indebted for the ]naps of 
all that portion of Ordos which lies to the south of the Yellow river 
valley. Unfortunately, their works have not been translated from the 
Russian. But the loss is in part atoned for by the account of Dr. Tafel'x 
journey through eastern 01 dos (2. Ges. E. Bedin, 1906, pp. 360-365). 
Travelling froni north to south, he saw hardly a single yurt, and seldonl 
had need of his Mvngol interpreter, for the people were more than half 
Chinese. The ground mas sown by them with millet, vegetables, buck- 
wheat, and many kinds of barley. Wheat could apparently (nngeblich) 
not be c~lltivated on account of the late rainfall. The main danger for 
agriculture consisted in the north-west storms, frequently prevalent even 
in May, which carry away the young seedlings. Indeed, agricultnre he 
found in Ordos to be almost entirely dependent on summer thunder- 
storms in places where irrigation could not be introduced, as in the 
southern oases, a.m. near the sources of the Pii-lin river. 

Coming into the plateau fro111 Bautu, he first had to pass the l-ellow 
river plain, some 16 n~iles wide, which in its southern portion is a 
barren steppe. Then, in the ascent, he ljad to cross a fairly broad zone 
of immense sand-dunes, some in ridges, uthers in barkhans, before reaoh- 
ing a hilly country (Hugelland), wllich had once been a desert. During 
three days' lnarch he saw no sign of hand, nor of loess until he reached 
Yii-lin Fu. Herds of thousands of sheep and hundreds of camels were 
grazing on the slopes and hilis which had not been cultivated. South 
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of the rich pasture land, on which the Prince of Wang has established 
his residence, he came on fine yellowish red sands, steadily increasing 
in depth towards the south. These at first were covered by bushes, but 
near Jassalr were piled up, in huge barkhans. Then came a hilly land 
with broad flat valleys, sorne of which were blocked up by sand, and 
near Bortai temple was a large saltpetre lake, the products of which are 
carried for sale to Chih-li and Honan. As he approached the Great 
Wall a t  Pii-lin, the masses of sand grew bigger and more naked, with 
only occasional oases, which were utilized to the utmost by Chinese. 
Yii-lin, a few miles to the south of the Great Wall, was half buried 
under the sand; the same vast sands extended from Yii-lin to Hnai- 
yuan, and, with some interruptions to Ning-tiao, near which some large 
Belgian Roman Catholic missionary colonies are established. 

Dr. Tafel mentions that i t  is only on the east of Ordos, in the country 
of the Jungar, Wang, and Jassak, that there is grassland, connected 
along a broad front with Chinese agricultural land, a fact which cost the 
Jungar prince the greater portion of his district. A short time since 
his lands had extended across the Yellow river eastwards, almost as far 
as the towns Horinkar and Ching-shui-ho. But, on one ground or 
another, Chinese are constantly ousting t,he Mongols from their posses- 
sions, if their lands are worth having, and driving them further north, 
and the respect entertained by the Ordos Mongols for the Chinese is 
such that they do not venture to protect themselves against the frauds 
which are practised upon them. 

In  1872 Richthofen concluded, from the scanty information which 
was then in his possession, that the Ordos country has an "elevated 
southern rim which is approximately indicated by the line of the Great 
Wall, and divides the headwaters of several affluents of the Yellow river 
from a plateau without outward drainage covered with pasture. Those 
river6 which descend towards the south, east, or west have their origin 
in a great number of deep gullies, cut precipitously into loess. . . . The 
l~lateau diminishes in altitude towards the north" (' Letters to Chamber 
of Commerce at  Shanghai,' p. 30). 

The altitudes given by Obruchev for west and north-west Ordtls seem, 
however, opposed to this conjecture. But so much remains still to be 
learnt regarding this country that i t  is not yet possible to judge how far 
Richthofen's supposition is justified in other respects. 

In  a note on the Kuzupchi sands (Prj. ' Mongolia,' 1, 193) the fact 
that their subsoil is composed of the same hard clay as the valley of the 
Yellow river is referred to as confirming the hypothesis that Ordos was 
once the bed of a lake which forced a way for itself to the ocean by the 
present channel of the Yellow river (Ritter's Erdkunde von Asien'). 
The character of the surface of the plateau, the water-basins still in 
existence, and the !gentle gradient of the country seem also inclined to 
favour this theory. 
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The geological features of the country traversed by Obruchev and 
Tafel are described by those travellers, but hitherto no one has visited 
the coixntry intervening between their routes. There is, therefore, 
plenty of ground awaiting explorers who are looking for fresh fields 
of discovery, for Hut and Gabet's route traversed oaly the northern side 
of this field. 

If other inducements are necessary in order to attract travellers to 
this country, surely the solution of the problem of the burial-place of the 
great Chinghiz Khan and the collection of all the interesting legends 
associated with his presence in the Ordos country are sufficient. The 
stvry of the death of the great conqueror as told in the Mongol annals 
(IIoworth's Mongols,' part i. chap. iii.) attains to a height of poetry 
which is unexpected in such a people. The removal of his body to its: 
resting-place, the destruction of all the folk who were met on the long 
and toilsome journey, the mystery attaching to the place of burial, and 
the legend of the coffin of steel suspended in mid-air in a mausoleum of 
loadstone, have one and all their fascination fur the reader. Indeed, i t  
seems extraordinary that no one hitherto has penetrated through the 
veil which surrounds the place where his body rests. According to 
tradition, the body was buried near the sources of the Onon, Tola and 
Rerulen, in the neighbourhood of the present town of Urga. 

" But PBre David, who travelled in the Ordos country in 1866, tells 
us that the Nongols there still preserve most carefully the mortal 
remains of the famous Chinghiz Khan bogoto. They are enclosed in a 
large silver chest, which they do not readily show to strangers." 
(Chinghiz-Khan, Howorth's ' Indian Antiquary,' 1887, p. 96.) &I. Bonin, 
thirty years later, risited Yelre-Etjen-Koro ( l a  de~neure du grand Seigneur) 
in Ordos, and saw the tomb, the silver coffin said to contain tile ashes of 
the great Mongol, and copies of relics, such as his saddle and sword, 
which are preserved in the camps of different Ordos tribes, but he does 
not pronounce an opinion on the authenticity of the coEn. But the 
ceremonies observed at  different dates during the year-among them is 
the burial of a man up to his shoulders in the ground during the three 
days through which one of the festivals lasts-have a Aavour of reality 
which seems hardly in character with an elaborate attempt to withdraw 
attention from the real place of burial by a duplication of stage properties. 
(Revue de Paris, February 18, 1898, pp. 831-835,) 

The interesting account given by 31. Bonin of the Great Khan's 
tomb attracted Comte de Lesdain to visit the eame place when on his 
way in 1904 to Tibet. He found near Ho-k'u floods on the same scale 
as had confronted Huc in 1845. Travelling thence through Jungar, he 
succeeded in discovering the sacred spot, in spite of the reticence of those 
whom he asked for information, but was unfavourably impiessed with 
the tomb(?) and its surroundings. I n  his journey westwards to the 
Yellow river near Ning-hsia, he passed thlough the territories of the 
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Princes of Wang, Ushin, and Ottok, and noticed, as other travellers 
in Ordos have done, the non-existence of the lakes marked in Chinese 
maps as formerly existing, which now are frequently mere depressions 
with saline incru~tations (' From Pekin to Sikkim, Lesdain'). 

My object in writing the present is more especially to urge 
the occasion for some systematic series of observations of the rainfall of 
this region and the study of the engineering works which have already 
been undertalcen in this portion of the valley of the Yellow river, to 
reclaim waste lands and to act as a check on the inundations whiclt 
devastate the plains of China. It is a welcome surprise to ine to find 
that some scheme of the latter nature has already been entertained by 
Chinese who inhabit that region, but of course the matter, if practicable, 
must necessarily assume such large proportions that i t  can be properly 
taken in hand only by the Gov~rnment. Whatever work is done in 
this region which facilitates the irrigation of the country, produces such 
good results that, even on this ground alone, i t  is worthy of careful 
consideration. 

With every extension of railway towards Shensi from the coast, the 
development of the trade from the Far West is bound to increase. Even 
in the present day M. Bonin and other travellers ale struok by the 
importance of the caravans which are met near Kuei-hua-ch6ng carrying 
wool, skins, and other products of the West to Tientsin for export. The 
route wid Kuei-hua to the West is the easiest for carriage by animals, and 
will be the easiest for the construction of railroads. M. Bonin has 
established the possibility of steam navigation on the Yellow river 
between Bau-tu and Ning-hsia, and a certain amount of trade by skin 
boats, rafts and scows has always been carried on by Chinese from 
Lan-chou Fu to Ning-hsia, and from Bau-tu to Honan. But no full 
development of commerce along this route can be obtained so long as 
the population is liable any year to destruction by famine. When the 
bprirlg winds blow away the young corn which is coming up through 
the light loess soil of north Shansi and the Ordos steppe, famine stares 
the farmers in the face, and the provision of a large granary in irri- 
gated lands in the far-away valley of the Yellow river may save millions 
of lives. 

The changes of course of the Yellow river in that region seem to have 
furnished a providential means of guarding against inundations in  the 
south. The old northern channel, called Ulan Khatun by the Mongols, 
is spoken of by Prejvalsky as well preserved, " 1190 feet wide and very 
distinctly discernible,.although completely dry and grass-grown. . . . 
There are two lesser arms between tho former and present channels of the 
Hoang-ho, which diy up during the hot weather, but are full of water a t  
flood-time. Besides the main river and its channels there is no water in 
the valley, except in wells, which are invariably very deep. The streams 
which rise in the border range (on the north) disappear immediately in 



the soil, not one of them flowing as far as the Hoang-ho" (' Mongolia,' 2, 
11-12). 

I n  comparing the Yellow river with the Yangtse, we cannot fail to be 
struck by the great natural provision against floods whioh the latter 
river elljoys in the immense reservoirs of the T'ung-ting and Poyang lakes. 
Equally strong is the feeling that it is the absence of such provision 
which makes the Yellow river a curse instead of a blessing to the low 
lands whioh i t  traverses on its way from the mountains to the sea. If 
this can be furnished by artificial aid supplementing the natulal resources 
which seem to present themselves for utilization in north Ordos, the gain 
to China must necessarily be immense. 

But I write as a layman who has no engineering knowledge and no 
personal acquaintance with the country under review, and solely in the 
hope of directing attention to it, if possibly some good may outcome. 

SOME CARTOGRAPHICAL DOCUMENTS OF THE AGE OF 
GREAT DISCOVERIES. 

By EDWARD HEAWOOD, M.A. 

SUCH has been the impetus given, within recent years, to the facsimile 
reproduction of early maps, that the student may hope soon to be in 
possession of all the most important documents of the kind, brought out, 
too, in a style very different from that with whioh an earlier generation 
had to rest content. Dr. Ravenstein's monograph on ' Martin Behaim 
and his Globe,' * accompanied by a full-size coloured reproduction of the 
latter in gores, is a fitting crown to a life of activity in the cause of 
geography. Many as have been the author's previous contributions in 
this field, there is none whioh brings out so forcibly alike his wide range 
of information and his critical judgment in dealing with his material. 
I t  is fitting that these qualifications should have been brought to bear 
on one of the most interesting cartographical questions of the fifteenth 
century, and one in regard to which students have hitherto had to 
depend on but imperfect aids. The globe and its history, as well as 
that of its author, have now for the first time met with adequate treat- 
ment, and such is the thoroughness with which the task has been 
performed, that Dr. Ravenstein's study, if not the last word on the 
subject, must always remain the foundation on which all future work 
must be built. 

The reproduction of a globe-map must always present greater 
obstacles than that of a plane-map, and in the case of Behaim's globe 
the destructive work of time has added to the difficulty, and is no doubt 

- - - - - 
* 'Martin Behaim: l l i ~  Life rtnd his Globe.' By E. G. Beveastein. With Fac- 

simile, Maps, and Illustratiolls. London : a. Philip & Son. 1908. Price £3 38. 
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and scholarly work does the highest credit to Mr. Hotz, and is ari important 
contribution to the history of Persia in the seventeenth century. 

DONALD FERGUSON. 

* 'The Short Cut to India: tlie Record of a Journey along the Route of thc Baghdad 
n;+ilway.' By David Fraser. Edi~iburgh and London : Blackwood. 1909, l'rice 
12s. l;d. ,let. 

BIr. Fraser's bright and picturesque volume is a timely reminder that  the long- 
pending question of improved communication between Europe and the East is in 
speedy prospect of settlement. The much-talked-of Baghdad railway is for the 
lnornent hung up-near the head of the Gulf of Iskanderun-so far as construction 
is concerned, but guarantees for the prolongation of the line through four more 
sections have been allocated to the Germans by the Turkish Government; and this 
fact should serve to convince us that  this great uudertalring may soon emerge into 
a region where its bearings and future possibilities will possess a very considerable 
interest for Great Britain. Whether the future terminus will be Bussorah or 
Koweit is in itself a question of no snlall moment. The former is the more 
iiiiportant port, and Mr. Fraser is of opinion that probably in tho end it will 
bc definitely chosen as the terminus. On the other hand, Koweit would appear 
to be the ultimate objective point favoured by the Germans, and the reason for 
this is not difticult to conjecture when we bear in mind that i t  would also form the 
terminus of the suggested British railway from Akaba to the head of the Persian 
gulf, a project which is beginning to attract a good deal of attention. I n  helping 
the Government to decide upon a distinct line of policy with reference to these two 
undertakings, Mr. Fraser's book will supply much useful and recent information. 
Although he does not touch on the trans-Arabian project, a great many of his 
comments and arguments apply equally if not mith even greater force to that 
route. For instance, spealring of the acceleration of the Indian mails, the author 
points out that if once the Baghdad railway were constructed, the reduction of' 
time \vould amount to three dpys as betrvcen London and Karachi. On the other 
hand, the sxving ~vould be no lcss than scven days if the Indo-Egyptian railroad 
were carried out in its entirety. This fact of itself goes to prove that there is more 
thau one " short cut" to India. However, one can but feel grateful that the topic 
is brought forward at  all, no malter what the precise aligmnent is. The route 
actually traversed by tile author was by rail from the Bosphorus to the rail head 
a t  Eregli, and thence by way of Aleppo to Diarbelrir, and thence down the Tigris 
to the Ol~lf. But while crossing throuh.11 the northern part of the BIesopotan~ian 
country, 11c was set upon by a robber and seriously wounded. This unfortunate 
incident led to k'raser being conveyed first to Urfa for treatment at the American 
BIission, and then back to Aleppo, where he wds for seventeen ~ v e e k ~  a con- 
valescent in the house of the Rev. IV. Dl. Christie. The author was thus ~ I I L I C ~ ~  

l~andicapped in his further journey southwards, but nevertheless 11e contributes 
lunch interesting information rcgdrdiiig the riparian districts, and esgecially about 
the project of reorganizing the irrigation works in lower Mesopotamia, an under- 
talring of vast importance which has been entrusted by the Turkish Gover~~mcnt 
to Sir William Willcocks. As an up-to-date picture of a region now entering into 
the very forefront of international politics, the work is sure of a large circle of 
readers. 
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