The Historical Occupancy and Economic Prospect
of the Tarim Basin

111111

By

\ Charles Y. Hu
A.B. (University of Nanking) 1929

THESIS

K

Submitted in partial satisfaction of the requiremsnts for the degree !

FOR UCB DISSERTATIONS

| MASTER OF =
HHIS COPY 1S BEING FURNISHED BY THE UNIVERSITY OF CALIFORNIA, Dot

IBERKELEY, GENERAL LIBRARY, FOR PRIVATE RESSARCH USE ONLY. 1T MAY in
'NOT BE FURTHER REPRODUCED. RESOLD, OR USED FCR PUBLICATION.
]

LITERARY RIGHTS IN THE MANUSCRIPT ARE RESZRVED BY THE AUTHOR,
SHORT EXTRACTS MA¥ BE QUOTED OR PPRIPHRASFD IF THE SOURCE
ACKNOWLEDGED, HMORE EXTEHSIVE QUOTATION GR PARAPHRASE IS

PROHIBITED UNIGSS THE AUTHOR'S PERMISSION IN WRITING 1S _
‘OBTAINED IN ADVANCE. in the

2IHE COPYRIGHT LAW OF THE UNITSD STATES (TITLE 17, UNITED
TATES CODE' GOVERNS THE MAKING OF PHOTGCOPIES CR OTHER GRADUATE DIVISION

EEFHGDUGTIDNS OF COPYRIGHTED MATERIAL, THE PURCHASER OR

g Geography

ORROWER ASSUMES FULL RESPCHSIBILITY FOR COPYRIGHT QUESTIONS of the

HAT MAY ARISE CONCERNING REPRODUCTION OR USE OF THE MATERIAL.
UNIVERSITY OF CALIFORNIA

Approved:




THE HISTORICLL OCCUrALCY AXlD ECCKCLIIC PROIGECT CI TIE

TARIL-BASIK.
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E} | | Chapter I

Introduction

1. Regional ncmenclaturs

This region, Tien Shan Afan Lu or the Tarim basin,

the gubject of my preserxt survey, ig pdépularly guowi ad
Chinese Turkestan or Eastern Turkestan. It has also been
familiar'tu western writers, at verious times, by many
other names such aefﬁaehgéria. ilgeehar or Six Cities,
Kuchik Bukhara or 1itt}e Bukhaya, HighéTartary, Ifongol-
histan or kongul Land,a Seven Kingdong. Higtorically, it
was known as "Si-yueh" or "Western Regions" in Han dynasty
(2O BNRC L oF 220 A D. ) and "Szechen" or "Four Garrisons"

in Tang dynasty (618-907 A, D;). Since the latter nart of
the Hineteenth century, that is, after 1877, it, together

L s ——— i i -

1. That is, Xashgar, Yangihisear, Yarxkana, ihotan, Aksu, and
Kucha: ses Journal of Central asisn Society, vol. l&,
Pt- 3, 1925, Pe 226,

2, Thus called during the time of the Arab Conguest: See€
H. W. Bellew: Xashmir and Kashgar, P. &

3. In the time of Chaghtay's rule of Yuan dynasty, ibid,

.« A. |

4, Ehis name was not go well-known. It was given by the
famoug Roman Catholic, Benedict Goes, in 1616 when he_
pasged through this region., 3ee J. C. 4. 5., Procsedinge,

1909, p. O.
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Wegt to Eagt with its gregte

2. Location
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and thirty miles from Ilorth to

been estimated to have an arsa

gquare miles,

It lies betwsen

with its northern gsister land, Dzungaria or Tien Shan Peil

Lu (Northern route of Tien-shan), has been given the name

5

= of "Sinkiang" or "lNew Dominionsg".

This region, Tien Shan Nan Lu or the Yarim bvagin,
which may be said to be the innermost heart of Asia, covers

a wide arca extending some nine hundred milse directly Tvom

width sbout three hundrsd

8
Soutna. It has generally
of sbout 300,000 to 500, O

6 0o 43 degreeg norinern

latitude and 72 to 92 degrees longitude Zast of Greenwich.

The neighboring countries are: in the IJorth and Horthwest,

Rugseian Turkestan; Lortneast, Dzungeria; West®, aighanis

s

udall,;

~South, Keashmir with Liadak and Tihet: and on the East, Xansu,

It ie surrounded by several lofty mountain ranges,

namely: in the North, the lordly "Tien Shan" or the "Celegs-

+ial mountain": in the Wesgt, the Pamire; in the Southwest,

the Khrakﬁrami and in the South the Kuenlun chain. COnly

in the magt we find that there ig comparatively easy access

5, In spelling names of places in so far as ﬁ
orthography of Sir Aurel Stein has been follouwed.
6. Stein: On Ancient Central Asian Yracks, p. 1ll.
give ite area as measuring aboul 1000 miles irom East
to West ard apvout half that distance Irom Iorth to South.
Yee sykesg, F.: Through Desert and Oagis of Ceniral isia,

P -~ 295,

possible the

Others
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tﬁ.Karaahar or Yenchi through the Yulduz Valley. Topo-
graphically, it is an undulating plain sloping gradually
tﬂwﬁrds the East with the elevation at the iest averaging
4000 feet. At Turfan, the country actually lies below sea

level.:

« Explorations and pre*ﬁﬂu sludies made in this
region listead,.

Since ite gensral physical quslities will be deall

- With in detail later in Chepter II, they need not be dis-

cussed here. But one Iact may ve menticned in pﬂ:Elﬂa

L e Lr

that this area, Gwing VO ius 91gn1:1cﬂnu geogravhical

e

pnsltinn, has fur manj cﬂnturles ﬂervnd ags the channel for

p— e

1nterchang= Uf early clvlllzatiﬂns hEuNEEH China, India, and

the Hellsnlzed'w ﬂt £ﬁla. It wae also the meeting-place

far the diffarent traues anu the center of vearious con-

guests in those days. Before the era of modern marine trare -

pq?fgﬁinn, it was the sole comnecting-link between the
Orient and the Occident. It is in this region that we find
one af-ﬁhe ﬁﬁst Tantastic éud.fasciniting chapters in tie
cultural hietory of mankind,

| Notwithetanding the significant historical position
it occupied, as well as the important role it played in
thé early ;sast-ta-wesf trade, this region, Tien Shan Man
Lu or the Tarim basin, has For a long time remained one

of the leagst known areas on the globe. Although it had
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been traversed in the very early days by such well-knaoun

Chinese travellers as Fah Hsien about 400 A, D. and Hsuen-

tsang in 629-644 A, D. as well ag the famous western medieval

traveller, liarco Polo, whereby sone fragrmental facts have
been left W us, a systematic knowledge based on modern
gcientific surveys was lacking. It was not unti 1 the end
0f tne past century that modern men of science, such as
geographers, anthropologists, archeologists, as well as
hiatnrians neave turned their attention to this mystericus
land. Since then, dmny explorations of this region have
1

been made and numerous valuable works nub

' |
L]

ished. Havevar,

- on the present occesion, it will not be feagible t0 mention

all such studies but merely to enumerate the most important
ones, as an introduction to the present paper.

If we disregard liarco Polo and Bernedict Goeg, who
had traversed this region as early as in 1275 aﬁﬂ 1604
respectively, Adolph Schlagintweét..a German, was the first
modern European explorer venturing into this region. He
approached it from India in 185?.? Immediately several
Russiang followed. Valikhanov in 1858, and Osten Sacken

in 1867 crosged Tien Shan, thence descending from the

North down to the Kashgarian plains. Later, in 1876,

7. Elisee Reclus: Asia: The Zarth and its inhabitants,
edited by A. H. Xeane, Vol. II, p. 59,



another famous Ruseian.explﬂrer, Kuroptgkin, penetrated by
fha ferek-davan route into the Tarim basin, gkirting the
gouthern foot of Tienshan.

lleanmwvhile, Yr. A. Regal, a German botanist, in the
gervice of Russia, explored Turfan in 1879. Iater, Irjeval-
aky, anbther Rugsian explorer, travelled from Xuldja,
crogsed the Tieﬁehan, 0 Lop Hor, and surveyed all the
eastern section of tne Tarim vasin, between the Tienghau

-

and the Alvin-tagh, leaving us a great number of vealuainis
mape of this region, which are etill highly prized.a

The purchase in 1890 by Colonel Bowers, an EngliﬂLQ
man, of'the birch bark manuscript fcocund by two natives at

Kucha caused a great sencation among western scholars an
9

aroused a deep interest in this region,

However, the real credit for pioneering explorations,
or for explorations that have bsen carried on in Tas strict
scientific sense, should be given %o Sven Hedin, who s€imnce

1894 haé made a numper of daring and succegsful journeys

there and paved the way for all later expeditions.

In 1898, Dr. Klementz, of Russia, undertook a mem-

orahleijuurnﬂy into this region, maiﬁly in Turfan. One

s e

8. Lattimore: High Tgrtary, p. 180.
9, Proceedings of the Asiatic Society of Bengal, Hovember

1890.



year later, another Russian gcholar, named Radloff, sug-
gested in the Oriental Congress at Rome the formation of

an intarnatiu§31 association for expeditionsg to Central and

Bagstern Asia.

At about the same time, two Frerch scnolare, Gremrd

and Dutrevil de Rhines, undertook a greav journsy through
this country, and left = number of v&luable1ﬁarks.ll
Dr. Aurel Ii, Stein, a well-known archeologist ag
well as a famous geogranher, first attempted a gyctematia
exploration of this region, mainly around XKhotan, in 1900-01.
About the game time, Sven Hedin vigived the Northeastern
- portion of Lop KNor. Both of them were guccesgful in their
investigations and publighed meny valuable books in that
connection. To them, especlally the former, we now ave
mogt of our knowledge about this region,

The succegses of both Stein and Hedin gave a new

impe tus to the German scholars. A4As a result, Professor

L %

A, Grlimwedel and Dr. G. Huth were gsent to this area, mainly

in Turfan and Kucha, in 1902. In 1904, Le Coq, another

Germasn explorer, led the second expedition, mainly in the

5 neighborhood of Hami and Turfan. In the third expedition

10, N. P, Chakrvarti: India and Central Agia, 2 o
11, Le Cog: Buried Treacsures of Chinese Turkestan, p. 26.
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of the same group, carried on between 1905-07, Kucha,
Karashar, and Turfan were explored. It is interestiing

to note that at this juncture, in 1903, E. Huatington, an
American geogrepher, under the guspices of the Carnegie

Foundation, firset vigited this region.

In 1906, Stein revisited this region. During this
expedition, which lasted for about two and a half ysars,
he proceeded further to the East through Xhotan and Irow
there up to the northern extremiiy across the Taxlamaxan
desert. Explorations of Khotan, Domoko, Niya, Loulan, and
liiran were also made.

About the same time, between 1906-09¢, expeditiorm
under the leadership of a famous French scholar, Faul

12
Pelliot, were made into this district.

In order %0 unﬁartgke more detailed exploratiom® in
the gites already vieited, Dr. Stein led a tThird expedition
in thﬂ-summer of 191%. This time he made an almost com-
plefe reconnaissance of the whole region, even extending
ﬁhe gcope Of hié exploration to the border of Kansu, as
far as Tun-hwang and Suchow. About the same time Le Coq

made his fourth expedition and explored regions r=ar

Kucha and Kirabalsh.

12, Le Coq: Sand-buried Ireasures oI Chinese Turzestan,
P. &6.
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| Concurrently, two Ruseian missions were sent there
between 1906-08: one led by Bergowshy who explored XLucha
in 19@6-0?. and the other by Kazaloff who covered the city
of Xhara-Khota, in 1908.

During the last decade, a numbsr of explorations of
this region were undertaken by achomberg, Roerich, Emil
frinkier, Fillippi, Lattimore, Visser and many others, Am
a result, they published many valusble works.

30 far I have tried to give a very brief listing

,_
L
Ay
Lt

the mogt important explorations, which ars rartly archeciag:
and partly geographical in nature, of Tien Shan AM:n Lu o
the Tarim basin, undertaken by western gscholar$ ii.cluding
the French, Germans, Russiansg, Swedes, Americans, English-
men, and other nationalities in the Occident., But we can
not say that all the Orientals have remained.idle in tais
regpect. The first Japanese expedition into this region,
through Kashgar, Khotan, Kucha, and Turfan, wag undertaken
under the leadership of Otami, in 1904. Later, a secord
Japanese expedition under Tachibana vigited Turfan, Kucha,
Lop-nor, and Xhotan. 4s to the Chinese, it is regrettable
%0 say that notwithstanding their pogition as the la nd-
lords of this region, and their marvellous contributions

on the historical phase of the problem, they have remained

totally inactive in scientific exploration. IJo single



gystematic expedition has ever been made by thne Chinese,

;t Was8 not until 1929, when the first Sino-Swedish Central-
gﬂian Expeditiun was organized uhﬁer the leadership of

Sven Hedin, that some of the Chinese scientists and gcholars
;uined in exploring this area. At the time of writing,

the expedition ;E €till busy with its work in the field and

no formal report has as yet been iszued.

Before closing tnis ssetion I should not fail to
mention such famous names as Robert Shew, Francis Young-
husband, Macartney, Sykes, and Skrine, which are often con.
nected with much of the Famous literature corcernirg this
region. Although thsey have not made any systematic ex-

- pedition in the strictly scientific sense, nevertheless,

we owe to them mucn of our pregsent knowledge concerning

3; this region.

E? 4, Methods of Approach

%ﬁ Before taking up thig topic, methods of approach to my

fi present study, a few words may be gaid about the incentives
§;?: h which caused me to become so deeply interested in this

region and to attempt the writing of the present paper.

In the first place, my earnest desire to aid in developirg

the cultural potentialities inherent in liohemmedans of this
region has led me to sesk for more knowledge about the country

where they live. Secondly, the rich and reliable resources




from the earlicst Chinese records, together with an inclina-
tion tocward the study of historical geography, Euégest this
region ag8 a promising and fruitful field for such research.
Again, the compilation of a bibliography of this region

in 1934, revicged in 1934, has made me familiar with tne
great variety of its literature and tre most interestinge

unsolved probleme connected tnerewith. In addition, my

ghort visit to the region in the summer of 1933 ot only
confirmed my belief in the possibilitiss of research in
thig field, but also nas acguainted me with the significaud
. pogition which ite exceptionally fertile soil and rich
natural resources accord it in thne Iuiture economic devel-
opment of China. This greatly intensified my interest
_ in studying this region.
Eiﬁt_ Iy present approach is mainly historical and econ-
5?3._ omic--with special emphasis on the study of thne aistoricel
gequence of occupancy and the economic prosgpect for colon-

ization. Thig isg partly due to the materiales avallavle--

gince thanks to our early historical records we have the

most reliable source about the historical evolution of tae

' region--and partly due to the practicality of such an

approach.

Notwithstanding the numerous expeditions made by

?? g0 many ecientists of different natiomalities in tne laset




century, as sunmarized above, unfortunately we must say that,
with only a few exceptions, most of them are too archeolog-
ical in nature. For general purposes systematic and compre-
heneive accounts, especially of the gensral physical qual-

ities of the area, such ag its geologic formation, climate,

goils, efc.. are gadly leckirg. JSimilarly it is rﬂgr{tﬁhéiL
0 say that because of my short stay in the region and ths
absencs uf detailed cobservation, I cannot add very much

in this connection. However, through my contact with the
nativese ana my actugl stey in the field, I did collect much
valuable material wnich hag nolt cppeared in previous war ks,

Agicde from the material I collected myself, the

‘preaent'wnrk igs based mainly upon the most authoritative
gources that I have at my disposal. The present attempl

ig by no means an intensive gtudy of any single featuré,
either-physiéal or cultural, of tne region. It is rather

an extengive trestment of all its natural and cultural

features such ag physical qualities, historical evolution,

i
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peoples, economic prosgpects--including nasturel resources,

agriculture, trede and trade routes, etc.--the problems now

ook g g ey

confronting this region, and the plans for gensral regioml

T T e
i -
i

reconstruction. Problems in connection with the physical

geography of this locality are specially ment ioned.
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In short, the scope of the present work is an attempt
10 synthesize and to systematize the geograrhic data con-
cerning this region and to gserve as an introduction to 1= ter
intensive studies. Although the materials 0f the present
:work are largely secondary, it does repregent a compilation

from various Sources of the most valuable materials avail-

able, and an attempted synopsis of their relationship in a

geographic whole.

Moreover, in spite of the fact that volume after

1

volume, unfortunztely mostly travel notes and archeologinal
reports, has been written about this region, a ghort, coa-
cise, comprehensive general treatment of the gubject, asg a
Whole, is etill lacking. The pressnt work is mrepared to
meet thig demanﬁ. Although tals paper appears tc be incom-
plete and i=s not free from defects, yet it is to the author's
best knowledge, the first attempt of its kind, either in
EBnglish or in Chinese. I believe it will be of some help

and use, at leagt in Ssrving as a guide for thogse whowant

ot i e g R
T PLE Tl Shahes =

%0 become Tamilier with this very extensive but unknown

region of the globs.
Finally, a few words about the bibliography anad

glogsary are appended at the end of this pgper; the bib-

liography is, of courcse, not exhaustive. A8 lack of

4 knowledge of foreign languagee other than English and




Turkish prevented me fronm lis

But it is intended to pe Of value to the reader by indi-

cating the variety of fources from which information may

be drawn, as well as to show the range of work

complished. I% furnishes

already ac-

an iniroduction to further re-
Search on the subject.
Regarding the glossary, Apprendix II, it may be sgi o

that the sfudents of %his region have often been rerplexsa:

by the complicated nomenclature ang obsn

-

)

e of
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names which appeared in its liter ture., Geogrzphical namag

o

in various languages such as Liongolian, Turkish, Pergian,

Chinese, Tibetan, ang many other runic languages are found,

and gre gpelled differently by different writers. This

Was largely due to the difficulty in transliterations from

various languages such as fron Turkish to Chinese or vice
%ersa: irom Chinese to Tibetan, Engligh, or Persian: and
Turkish to English, Persian, or Iliongolian. Again, we are
bewildered by the frequent change of geographical rames guch
88 names of towns or rivers, etc. in the early Chinese
records, The identification of one name may be a matter of
hours. In other ceses, which are by no meang uncommon,

mogt of the local terms which appeared in the hizs tarical

annfals or other writings are not at nregent traceable at

all, Consequently, their identification canrot be certain

S¥ing many other valuable gources,




and they must be left to conjecture. The present glossary,
ag aprended, though short and incomplete, indicates lorg
hours of painstaking work. I hope it may be of some help
to those who want 10 become familiar with the local terms

or names 0f this region. I hope it will be particularly

useful to -the Chinese recders who wish to consult modern

western sources concerning this regicn.




Chapter II

Phyeical Qualities of the Region

l. Relief and liountain Ranges:
£, The Pamir Range:
The mountain ranges bordering three sides of this

region, on the North the Tien Shan ranges, on the est the

Pamir peaks, and on the Southn the Tullg-lun chains including
the Kara-koram range,--areamong the loftiest in the worl:.
£11 of these mountains ars covered with erpesual snow ar s }?

most of their peaks exceed a height of 20,000 feet above
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gea level., The Pamir ranges, or !

0f Oniong" as the Chinese geagraﬁhere called it, is nown

ag tne roof of ﬁhe world, with the line of greatest ele -

vation, Mustagh AEE' uulminating in peake rising to more

than 25,000 feet. This serves asgs the western rampart

of the ﬁrea. It joing Tien Shan on the North to the ice-
-Te. clad Hindukush on the South and is the water-shed hetween
the ﬁrainage areag of the OxXus and the Tarim Rivers. The
Kaghgar River, the upper stream of the_Tarim, has its
source from this region. This mighty range is not only

important geographically, but evenr more so if considered

s = e

1, Stein: On ancient Central Agian Tracks, p. 7.
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from the nistorical and cultural g tandpoint. It was through
tae Eifteau-lika valleys of tie Oxus of the Pamir that we
find‘the early trade, as well aso cultural exchanges betwee
China and the Tarim basin and the Oxus regiong ané thencse

India and the Occident, were carried on.

B. The Tien Shan Ranges

-"T - -r 1 e 2 Fy W T
Northward rises snother grest rarmart, the Yien Shan.

i1
FE. Nl
]

This mountain range, "Tienshan" or "Celeetial lfourtai ne". i

génerally used in two senses., Broasdly spezking, it denoies
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agpian deprevgion
(about 67° E) in the Test to the great bend of the Hwang-ho
in the East (sbout 103° E). But gensrelly, this term is
used in thne ﬁarrﬂw sense by Chinese gecogranhsre to refer
to ﬁhﬁt part of the system which falls between the consricu-

oug mountain-knot of Khan-tengri (80° II' E and 42° 13" )

" u : :
and the Barkul depregsgion in 92-%Y& T, where the nortaern
2

range of the sysiem abuts upon the Ex-tagh Altail, It hes
also been known as "P@i Shan" or "White llountains™, "Shuh
Shan' or "Sanow Hbuntainﬂ“, "Lin Shan' or "Celestial lLioun-

taing", etc. in the early Chinese writings. It stretches

2. EBncyclopedia Brit., Vol. 22, 1l4th ed., p. 205,
3., Topographical records of Sinkiang, vol. 59, p. &.
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rredominantly from ifest to East, from Pamir to Kia-yu-Kwan,
and has a total distance of about 3,000 miles. Tt congigts
throughout of g series 0 parallel east-west ranges, each
of which haﬂ its own local name. Varying considerably in
neignt and'wiﬁth, in genersl, it is narrowest in the East
and gpreads out fan-like in the Jest. The highest peak ie
*Khanrtaggri.'with.a height of about 22,800 fect above ges-
1ev91“(estimates regarding its heigh% varied accorcdéing 1o
different writers). It is the source of many big rivers

of this region, notanvly iksu River in the South and Tli
River in the INorth., In spite of its extraordinary height .
1t has from time immemorial been crossed at some half dozen
Or more points and has provided the regular route between
the people of the southern g€lope anc those irom thne north
of Ti&ﬁ Shan. The most notable ones are: in the East,
gstarting frum_Hﬁm&. a route pascesg through Otum-koza de-
pression or Barkul depression, or by the gan at Urumchi, %o

crogg the Dzungarian valley; in the central paﬁt’ Fuzart

pas8 i regularly used ag a route from Aksu in the South to

the Tekes valley and Kuldja or Ili in the Worth; on the north-

wegt, Gne shortest route between Kashgar and Ierghana aad

other parts of Western Turkegtan is over the Terex passe.
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C. The Kuen-lun Ranges:

The Kuen-lun on the South rises steeply from the
flat aeserts of the Takla-makan and Xum-tagh by successive
terraces to the summit of the Tibetan Flaveau. Thie range,
in the wider application, is a succsssion o

f
exiend from the Pamirs on the Wlegt to 113° ®=ast. In the

narrower sense it apnlies only to those ranges which geparate
the desert of Takla-makan on the IJorith from the Tivetan
plateau, on the South between the Pamirs and the transveras
glen of the Kara-muren (about 85:° E). Tais mountain

reange, Kuen-lun, starting from the cide of Pamirs, hss 78t

-
.
e
-
i
&

its ranges buttrasaedéby several parallel rangeg, notably
the Kara-koram range. The latter range, Kara-koram, at
an elevation of about 18,000 feet above sea-level serves ag
the Only practicable line of communication between Yarkand

and Ladak in India. Going eastward from the main Iuen-lun

3 range, are found the sources of the two chief rivers of

Eﬂ the Khotan oasis, Yurunkash and Kara-kash. Following east-
i ward, the range sinke %0 a lower level and at the poirt of
;3

5 Charkhilik, a pasgs to Tibet is found. Finally, going to

fﬁ 4, This name, Kara-korum, has been recently objected to by
% : many central Asian geographers--a long discussion of the
¥ - change of its pregent name has been suggested--see;

Sidney Burrad: The llountains of the Xara-koram: 4 de-
fense of the existing nomenclature, Geographical Journal,
vol. 84, No. 3, Sept. 129, vpn. 277-84: K. llason: Nonen-
clature in the Xarakoram, Geogrzaphical Journal, vol., 76,
no, 2, aug, 1934, n»p. 1l43-58; Ph. C, Vieseer: The iloun-
taing of Central Asia and their nomenclature, Geograph-
ical Journal, vol. 76, no. 2, pn. 158-42,
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the castern extremity of the Tarim basin, the Xuen-lun

merges impercep tivly into the Hanshan.

&. Natural physiographic Divisions:

Tnere are three main physiographic divisiom in the
area under survey: (1) the Taklamakan Desert in the central
area; a trough between the mountain barriers enclosed Dy

the river-systems of the Tarim; (2) the Oasis oelt, Soutk
of Tienshan, Eagt of the

Pamir and Jorth of Kara-koram ans

Kuen-lun; (3) the terminal dexregeicn of Lop-nor
Turfan.

a1a
Sulo-ho basin--the cultivated ares along the

route Lortn of INanshan leading into Zansu may be added as
another physiographic region, but a discus=ion of the latter

ig8 beyond the scope of the present Survey .

A. The Taklamakan Decgert:

a. lHature and sources of sand-stornms

The Taklamakan desert ie situated in the center of
this region. It stretches for 500 miies from Eagt to West,
with the greatest width about 250 miles from North to Snuth.5
I% is a region of bare drift sand and moving sand-dure g.

It belongs to the category of clay and salt deaert.ﬁ

By
uging the Khotan river, which crosses through thigs degert,

il

9, Syzes: Through deserts and oasis of Central Azia, p. 236.
6. Emil Trinkler: Geog. and archeological explorati one in

the Taklamakan degert of Chinese Tur., Journal of Central
A8ian doeciety, vol. 17, Jan. 1930, p. 5.



ags a line of demercation, Taklamakan desert has been divided

into two parts by many geographers. The Vestern rart of
the Xhotan river and the upper streams of the Tarim are
called the Taklamakan desert while ths part east of Khotan
at the line of the lower Terim and the Cherchen darya ig
known as the desert of Cherchen. The former is occunied
almost eﬁtirely by sand-cdunes: witih =and hills ranging in
hieght from 60 feet to &g much as 300 Ffeet. On the other
hend, in the desert of Cherchen, the genergl gize of the
duneg is uniformly greater then that in the Taklamakan
proper, passing 450 feet, and the configuration is compli-
cated by the appearance of elongated expanzes of level clay
called bayirs.

Devolid of water and lacking atmospheric moisture, the
Taklamakan denies means of support to both animal ang plant
life. According to the reports of many geographers who
actually traversed the center of this degert, only vege-
tation consisting of tomarisks, reeds, and poplars is Ffound.
The most terrific aspect of this region is the frequent
5ccurranua of sand-gtorms. DBut these storms are as dis-

agtrous to the cultivated lands when sand igs drivern in dense

T e

7. Sven Hedin: Scientific Resultes of Central Asian Exmedition,
vol., I, pp. 360-365.
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nase before the storm, as they arec UJEflﬂiﬂl wien they fall
imperceptivly in tne form of dust. Various theories have
been advanced by modern £eographers ag to the origin of

thig sand. According %o Sven Hedin, the masses of sand are
derived from three separate sources: (1) the direct trans-
portation by the winad of the pruﬁudte of disintegration from
the adjacent mountains, whether sandystones or erystalline
rocks; (2) through the ectivity of the wind operating om

the arenaceous alluvia of the rivers ant temporary lakes:

(3) through the =angd ﬁhat'waa'already present in the bagin
_anﬁ‘which became exposed in more or less concentric beacheg

8
D, The "sznd" in the dscgert

ag the former sea dried
ag brought back by Stein from dessrts near Xhotan and
geveral other places, and later examined by Prof, Loczy,

a famous sgoil technician, proves that its constitution
differs in nﬁ esgential resgpect from that of the alluvial
loegs which forms the fertile =oil of the-ﬂasee. Like the
latter it consists mainly of distincily angdar quartz-
graing, plentifully mixed with mica-flakes and to a legs
extent with fina dugt, all manifestly products of the
detritue which forms through disintegration in the Kuen-lun

q.
mountains anﬂ'whicu the rivers of Lhotan.waﬂh down,

8. Sven Hedin, Scientific Rphults of Central Asian Expedition,
vol., II, p. 448.
9 A. ld. Stein. Ancient xhotan, vol. I, p. 127.
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B, The Oagis Belt:

This area will be considered in greatsr detail in
the later discussion of the water-supply and irrigation of
this region, so in this connection ite rhysical features
will be buv briefly mentioned. The oages, the only cul-
tivable lands of this region, are situated on the margins
of thé desert and at the mouths of the mountain valleys.
They are all fed by streams that flow dowvn Irom the glaciurs

and the perpetual snowfields of the gread encircling moun-

tains. 411 life in these oases depends on tane quantdy of
water which the rivers bring down. The total cultivated

. area of these oages, according to Dr. Albrecht Penck, who

based hig work on the maps surveyed by Stein in 1913-16,
was about 5,000 sguare miles, of about one-sixtieth to one-
geventieth of the total area.lo These oasee in the a der
of their succession from the South around to the INorth and
East are:; Cherchen, Khotan, Yarkand, Kashgar, llaralbasgh,
Aksu, Uch-turfan, Kucha, Kurle, Kare-ghar, Lop-nor, and
Turfan. Bach of them forms a circuler patch of green vege-

tation and is separated from the other by a greater or less

expanse of blank desert which is composed mairly of sand

10. Geographical Jourral, vol. 76, no. 6, Dec., 130, p. 4&4.
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and gravel. Thus, sach ig a Mire or less ilxdependent escon-

omic unit. The gensral thape of this oasis belt is somewhat

liXe a horse-shoe with the toe pointing West,

C. The Terminal devressions of Lop-nar and
the Turfan bagin:

Lop-nor lies at the lower terminal of the Tarim basgsin.

It is a huge marsn rather than a lake: e great salt-encruzte:

Ll

gea-bed, extending <ew—ewes f0or fully 180 miles From south -

1)
west to northeast with a maximum width of some 90 milsg.

This area is commonly alieged %o be the remmant of an anciert
12

galt =ea. Ite constant snifting of bed snd the mysterioug

hydrographical changes found there are some of the most
controversial questions among geographers. I chall have

an opportunity to return to this.

The Turfan basgin:

1\\ The Turfan basin 1s enclosed on the North by part of

the Eien.Shan;'un the Wegt by an outlying range of the same
syetém and on the East and South by the barren hills of
the Kurug-tagh. One of the best descriptions of thies par-

ticular region is given by Professor Huntington. It reads

ag followe:

e m— o e

1l. Stein: On Ancient Central Asian Tracke, p. 14,
12, E1 Reclus: The Zarth and its inhabitants, p. 63.
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"The basin floor exten’s scarcely 100
miles east and west by fifty north and south:
the area is only avout 2 per cent of that of
its giganiic neighbor (the Lop or the Tarim
basin). T¥From the west shore of the eva:escant
terminal salt lake of Bojanti, in the bottom
Of the bagin three hundred feet below sea-
level, one can see at a glasnce all the Teatures
which, in the Lop basin can become femiliar
only after months of travel: the ring of en-
circling mountains; the concentric zoies: the
dwindling, withering rivers, fiowing from
terraced valleys out uvon the plain towards
the inconstant lake which most of them strie
in vain %o reach; the zone of piedmont cravel:

the gently sloping plain of tne basin Floor
covered in peart with dry brown reeds andé pale
green camel thorn all dry, and in part a mers
wagte of naked clay or hard, white galt: the
aggregatvion of nuge, sombre sand duneg five
Or 21X aundred feet high--the villages cet in
dark patcnes oi irrigated land; and the ruined
towns and dezd vegetation giving evidence o
8 former more abundant water supply.”

13

D. The problem of the position of Lop-nor--

a sunmrary of the opinions of the competert
geographers on this region

AS to this problem of the shifting poeition cf Lop-
nor, a summary of the opinions of the most competent geog-
raphers on this region may be mentioned. ITop-nor, meaning
in Turkish the lake of confluents of waters, is a terminal

lake of the Tarim River. It ies known in Chinese records

in many other names sguch asg, "Yu-tseh", "Lou-lan", "Pu-

chang-hai", "Sin-su-hai', "Yien—tseh"; and £0 one It lies

ol ]

13, E. Huntington: The Pulse of agia, pp. 295-96.
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1 in the eastern end of the Tarim basin, with Astin-tagh in the

._Sﬁuth and Kurug-tagh in the North. Frevious to 1876, this
'1ake was placed at 42° 30' N in all maps based on the record
of the Chinese. But, in that year, 1876, Przhevalsky, a

famous Rugsian explorer, as a result of personal invegtigation

discoveread two closely connected luke-bazine, Kara-buran and
Kara-kogchen fully one degree south, and he declaresd that
the position of the lske had been wrongly assigned by the
Chinese geographers. But his contention was strongly chal-
iengsd by Von Richto fen, a famous German geogrepher and one
of the most outstanding authorities on Asia. The arguments,

adduced by the latter, may be briefly summarized as follows:

"Prejevagsky's lake was frecsh, whereags Lop-
E < nor has been called the Sglt Lake, par ex-
= ' cellence, in all ages; Shaw, Foreyth, and other
- | authorities, report that the name Lop-nar was
known in those regions, whereas Prejevalsky
found no such name applied to his lag€; eeease
Another important argument is based on the
bulkx of water discharged by the Tarim at ite
mouth. Von Richtofen's theory presuprees
that the Tarim River has altered its course,
and that the main rush of water is now scuthn-
eagt irs tead of due cast as formerly."

14

logt important of all, the accuracy of the Chinsese maps,

gtrongly believed in by Richtofen, ig siurikingly proved

14. Boulger, D. C., The Life of Yakub-beg, p. 304.
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by the correct position given to the two lakes Khas-omo,
which are iﬁentical'with.the Hﬁra—kuach&n-&nﬁ Kars-ower

of Frdavaleky. However, Prijevalsky on the other hand, has
15

nublieheu hig refuntion of what Richtofen has cet fortn and

1n~ia#ed gtrongly tmt his cbservations were right.

In 1895, and later in Eevarai gsuccegsful trim, Sven
Hedin visited the spot and fcund that the Tarim River, in-
gtead of emptying its water in tue laxe of the Lop-ncr,
gplits into a string of lakes, which are situated in a2°
30" N in exactly the same podtion as the old Chinese map
aeéigneﬁ to them. S0 he concluded that the Lop-nor had

q.-

changed its course, and the new Laxe Karaknschﬂn discoveread

by Przevalsky, is not Lop-nor itaelf but a new 1ake of
recent origin. This new lake, according t0 his calculation,

baged on information from a local chieftain, Yucnukan, had
16

haen furmad no longer than 175 years &ago. But, never-

thelesg, he asgures us that there ig a closse inter-relation-

- ghip between the itwo lakes, the old Lop-nor, now rather a

gtring of lakes, in the North and the new Kora-koschen in
+he South. The relation between +the two is =0 close than

when the Northern Lop-nor increacses in gize the Southern

#—ﬂ— ==t

16. Sven Hedin: Through aAegia, vol. TT AN 868
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Lop-nor decreases and vice versa. Bul everything points to
a new penaulum-swing having begun back taiards the Hurth.l?

At the same time, another Ruseian explorer, F. K.
Kozoff, a student éf Przhevalsky, revigsited the region and
ingisted that the guggpestions get forth by hiiateacher were
true and rejected the findings of Sven Hedin.

Since then ﬁany explorationg had been made and num-
erous reports issued by geographere of That region but =0
far no consexnsug of opinion has been Iformed among tnem.
Mhst1racantly. in the Sino-Swedigsh expecdition, 1928-34,
oven Hedin appointed cseveral members of his expedition to
make careful surveys, bui so far no definite and syctematic
rePﬁrta have been issued. S0, thies vhole quegtion of
Lop-nor is unsolved up to the present, and awaits further

iﬁveatigatiun.

For the general. physiographic conditione of this

regiun the reader is referred to the general map (liap I).

3., So0il: Its nature and formation

The g20il of most of the oaseg consists of loegs of

digtinectly riverine tyne, composed mainly of fine sand and

gilt carrisd down by the rivers -from the digintegrated

17. Hedin, Journal in Central Asia, Scientific Result, vol.

II, p. 527.
18, Ibid., p. 869.
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glopes of mountains. It consiste chiefly of distiictly

=3 angular grains of quartz snd mica flakes, is formation

is generally considered to be by sub-aerial deposition.
:f:L Richtdfan guggested that the formation of loegss is a result
q'?-of the long-continued drifting and deposit of fine dust by
wind, that is, of aeclian action. The lighter alluvium

having been carried away by the winds from the immediate

vicinity of the river beds, wag csubsscuently retained wher-
:?'ﬂfh ever the ground poscsessed sufficient moisture and vegetation.
Thig, together with the gravels andé sznd, forme the basic
-;fQ' element of its soil. By the contiruation of this r ocess
from time immemorial, the mighty loeses beds of the oases

have been formed. Thus, ags time goes on, tnere has been
a.eteaﬂy'accratinn in the cultivable ground and a gradual
increaging height of the loess bed of the ocasigs. Thig is
partly due to the frequent occurrence of sand-storms wheredy
the sub-aerisl depogits were irmcreased irom time %o Timce, and
partly due to the construction of irrigation channels in
;E;:ffg? the oasis whereby the deposgits of river gilt have been

;f’ . greatly increased. The materials thus accummulated are

originally the same river eilts, whether deposited from

S = —= —

19. Owing to the lack of systematic znowledge and gurvey
of the geological structure of the region, cnly frag-
mental and incomnplete statements cen be made in this
connection. See: Stein: ancient Xnotan, vol. I,

gsection 5, vpr. 122-8.
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the water or ifrom the awmogrnere. Stein hae reaffirmed this
gituation of gradually heightening of the goil-layer in the

oasis by =aying:

"Everywhere in the oasis I noticed that
the main roads were sunk coneideranly below
the surrounding level where they pnass through
land which has been long under cultivation:
Wnile elsswhere on waste land near newly tilled
fields or within the villages, they kept
flush with the adjoining grouna."

20

4, Climate:
A. Generzl ciimatic conéitions

21
In the absence of systemtic observation and reliable

data, The present discuszion of the climate of this region

can be made only by basing it on the reports of authorities

who have travelled there. Generally speaking, the climate

18 consinental in nature, with hot gummers and cold winters.

f%' - The annual temperature range is very great: sometimes over
;;f; 150 degreesg ¥. As Profeszor Huntington observes, during
B0 his stay in the region from June 1905 to March 1906, the
‘;f temperature range varied from minus 17 F %o goﬂF. although
%E;' | this does not represent an extreme case. In general, much
:éﬁliﬁ of. the Tarim basin has a temperature below the freezing
fﬁ?f point for at least tanree months. The monthe of December,
s

T Eﬂ; A. M, Stein: Ancient Khotan, vel. I, p. 197.

«l. Only in recent years, sgince 1928, attempts have been

made by the Sino-Swedish expedition to establish
metereological stations at Bogdonla, Charkheik, Keriya,
Turfan, Shendi, and Urumchi, and Kucha, besideg three
mountain gstations. Ses: Sven Hedin, Riddle of the
Gobi Desert, p. 266 and p. 100. Unfortunately, the
congtant political unrest in the region has prevented

the project from being carried into practice, and so
far nothing has been accomplished.



A;fj January, and February ars intensely cold, the tsmperature
g ':-;;; e
B remining below zero much of the time.
fji On the basis of a recent collecticn of rather Trag-
e
.%@- mental data from the natives, the temperature of this region
3 may be generally tabulated as follows:
BT Locality July Av. Jan. Av, Highest Lowest in
in Jan.
; oUly
Kashgar 80 22 °0 17
Yarkand 82 2l 103 2
Turfan 90 '3 118 -5

In describing the general climatic conditions of
Keshgar, lir. Skrine has made this interesting remark:

"eseOwing to the extreme Continentality

of the climate, Chinese Turkestan lies further
from the eea than any country in the world--

the annual range of temperature averages 100 F:
the lowest readings in January being in the
neighborhood of zero, while the highest shade
- temperature in August ig 103 to 105 degrees T.
Another climatic feature arising from cont inent-
ality is the fact that April is much hotter

than October, which ig the warmer month in

ovher regions of the globe.”
23

.f Ag to the atmospheric conditions, this digstrict is
very dry. It is generally agresd by many authorities on
this region that the annual rainfall ig not above 2 incheg

in the center of the basgsin, but may rise to 10-30 inches on

L]
m—y = == et

22. Huntington: The Pulse of aisia, p. 95.
23, Skrine, Chinese Central Asia, 1920, p. 71.




marginal localities of higher aliiiudes. The evidence of

unequalldietrihutinn 0of rainfall is clearly reflected by

the conditions of vegpetation as ﬁne degcends from the platean
to the basin floor, At an elevation of from 10,000 to 14,000
feaﬁ good pastures are found, while at the height of from
5,000 to 10,000_£eet gprarse vegetation is gseen and below
that, from 5,000 to 3,000, there is almost complete absence
0f plant life in thg main Floor of the bagin unless by tne
aid of irrigatian.zi

Neverthelege, conditions of rainfzll vary from place

to place in tne same region. Schomberg, in his recent re-

peated travels and expeditions in this region, in 1929-33,
has degcribed the rainfall conditions of Kashgar by an ex-~
cellent and accurate remark:

‘ "T"he average rainfall at Kashgar is 2
inchee, and the influence of rain may be dis-
regarded in discussing the climate of Southern
Sinkiang. It is generally agreed that in
recent centuries there nas bheen no change in

the rainfall, To show how dependent the

2N whole country ie on irrigation, it is in-

S tereseting to note that not a single piece of

.3 unirrigated cultivation was seen anywhsre

e i gouth of Tien Shan, whether in the plain or

P in the hills,"

}. . :,:,. : 25
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; f?f In Turfan, the conditions appear to be even worse,
there sometimes being no precipitation at all for years,
4. Huntington: Pulee of Asia, p. 94.

&5, Schomberg, Geographical Journal, vol. 75, no. 4, april
1930, "p. 316.




. Oor as Dr. Le Coq hag put it: "It only raine in Turfan at
most once every ten years.“26

But in Karashar or Yenchi, the eastern end of the

bagsin, where the area adjoins the northern slope of Tien

Shan, the precipitation is greater. This special area is

much moigter than that of the oages along the northern edge

of the Tarim basin or to the South of the Taklamakan. The
conditions are reflected by the presence of a great belt oFf
vegetation excellently suited for wirier grazing in this

27
region and ite adjacenti areas.
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Agide from rainfall, slight snow falls occur usually
two or three times during the winter.

ther gignificant climatic characteristics o this
region worthy of mention are numerous high winds, frequent
dugt storms, and dusty hazy days. It has often been said
that there have hardly been more than 100 clesr deys in a

<8
year. Hguang-tsang, one of the earliest Chinese travellers,

L
- a -
% g '_'-"Ill-'. i i ; -

hag left us many interesting and vivid pictures describing
29

guch gcenes, Le Coq has described this gituation of hazy

L days in Turfan vividly by saying that it was not until after

the first six weeks of his stay there, that he saw for the

R B P e P s TR . S gV PR TS POS el g 0 v S ay
= J et : - .: =y
- v - - 1". b K j
' ® i B

first time the snow-covered mountaing, because the whole
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R 26, Le Cog: Buried Treasures of Chinese Turkesian, D. 63.
e 27. Stein: Seridia, vol. III, p. 1179, |

28. Sykes; Through Desert and Oases of Central Asgia, p. &o4.
29, Beal, Samuel: Si Yu Ki, p. 30¢.
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time there had been a haze of dust which had veiled the

mountain from his sight.

To many authorities on thig region, %his w2 rti cular

| climatic eituation, as characterized by great extremes of

temperature, small amount of precipitation, and frequency
0f dust-storms with hazy days, mﬁy be generally attributed
to two important factors: (1) first, owing %o its uniqus
geographical situation, it is in the center of the largest
continent and its distance from the sea is great in every
direction; (2) second, it is in the midet of a ring of
1ofty mountains which completely enclose it--the Himalaya
and Kuen-lun in the South and the Northern Tien Shan in
the North, and the Nanshan range to the East impede very
considerably Gthe moigsture~laden breeze from the Indian
Ocean, Siberia, and the Pacific Ucean respectivsly, and
therefore limit its rainfall. |
However, according to the recent survey of Er..Halde,

a German metereologist of the Sino~-Swedish Expedition, this

region i8 by no means completely cut off from the weather

digsturbances by the protecting wall of mountains but in-
vagions of cold air from the northeast, probably throigh
the Dzungaria gate of entrance, can take place, brindng

30
rain and low lying clouds.

e it S e -

30, Hedin: Riddle of the Gobi Desert, p. 304.




B. VWeather in regard to crop production
In contrast to countries where cultivation relies

'mﬁiﬂly on fainfall. agricalture of this region dewe nds en-
tirely upon irrigation works. Not only that but rainfall
is often wrwelcome. Thers has been a ropular local proverbd
éﬁying: "Wind will aseugi & good harvest while rainfall
will briﬁg a bad crop. " Thig is simply because during
the time of planting in the gpring, heavy rainfall will
not only caugse the gcil to caze, vhus preventing grovth of
the young plants, but aiso irncresses soil leaching and
formation of alkaligk. On the other hand, if wing, mostly
S. . prevails in the spring, the weather ie warn with abun-
 dant melting gnow or glacisrs, and water-gupply assured,
With good year crops resulting. Farmers of this region
eapecially'dread gpring weather being cold for then the
sﬁﬁw melts glowly and the water supply is reduced, cauging
a bad year for agriculture. But cases like the latter are,
on the whole, infrequent.

LY. Generally speaking, this region is free from such
natural damﬁgeé_tﬂ cultivation asg flood and drought. Hence
in years free Ifrom such climatic drawbacks as cold 2oring,

heavy rainfall, sand-storms, etc., agriculture canm be prac-

ticed with certainty and good result. In most of the osges

—=x

31. Topographical Records of Jinkiang, vol., 10, p. 3, and
Hui-~Chien ¥en-Tu-Chi, Geog. Collectiong of Sizo lan
Ha Serieg, Vvol., 2, D. 77,



there is but one crop a year. But, in Turfan, where the
climate is o warm and the growing season extends more than
nine months, two crops yearly are posgible.

C. The problem of Desiccatiocn

In connection with the climate of this region, a

qﬁery commonly xnown as "The Problem of Desiccation" hesg
often been raised and is still unsolved, that is, whether
this region has been becoming more arid. Some of the well-
known geographers such as Stein, Huropstkin, E. Huntl ngton,
Sykesg, and many others definitely statsd that this was the
- case, while another group including =scholars of egually
famous reputation such as Richtofen, Sven Hedin, Schomberg,
‘opposed it very strongly. The arguments brought up for the
affirmative may be briefly summarized as follows: (1) the
drying-up of Lop-Lor; (2) the disappearance of the Xeriya
River; (3) the general oﬁanges in riverine condition in
?*_ the gouth-east; (4) the evidence of dead forests, dead
f? reeds, ruined cities and abandoned tovns, and derelict
cultivation.
| But in his recent survey, Schomberg suggested that
the climate of this region has remained unchanged and that
the difference in aridity and the drying of water-beds, and
other conditions mentioned above, were mainly due to the
variation of the volumss of the streams aﬁﬁ the shift o

32
their courses. Jome rivers have rnore water and others

3 e e O :

52. See: Geographical Journal, vol. 78, April 1930, Dt a1




have less, instead of the uniform or genersl decrease of
volume in all the rivers as advocated by the pro-desiccation-
iste. MNost of his arguments seem to be quite convinciig,

but many refutations can also be advanced and many questi ong
can be asked. For instance, how can the variations in vol-
ume 8 of The streams be explained if the climatic condi-

tions of the region remain the ame? This can only be ac-

counted for in variation of the amount 0Ff precipitation

on the snow-fields Ffeeding the glacisre or in variations

of gsolar heat melting the ice whica esupplies water for the
rivers. Such varistions would indicate a change of climate.
Again, how can the rivers change their courses, if they do

not vary in volume? Taese are interesting questiors %0 which
we have no satisfactory amngwers, asg yel.

gfl This controversial problem of "degsiccation" can only.

be gsolved by further paiﬁfhtaking.reséarch. Dr. Emil Trinkler,

in discusging this problem, has given us the most impartial

and excellent summary from which may be quoted briefly:

S vy "lfuch hes been written on the subjsct of
g the .desiccation of Central isia. There cean
A be no doubt that some 2000 years ago several
2 & of the rivers coming down from the aigh
e mountaing fringing the Tgarim bagin peneirated
4 farther into the desert. The Iiya river was
5 about 70 miles longer and the Eeriya, which

o ig now gradually drying up in the sands, very

; probably at one time rsached the Tarim basin.
What wags the caange of the decrease in the volune
of water which used to flow in tnese rivers.
The begt arswer to give ig we do not xnow yet.
It will only be possible, with very exact o0b-
servations covering long pericds of time, for
ug in the future to gtate wnether thers hae




been any substantial decrease in the rainfall
or in the size of glaciers.™
23
O. Water supply and Irrigation Systems.

A. River systems and their gensral character-
istics

Before taking up the problem of {ater =upply and

ifrigatiﬂn gygstems of this region, a briei survey of 1its
river ajstems ié egcentidl, Generally sweagking, there are
three disfinct river systems: (1) the Tarim and its tribu-
taries--which provide the bulk of the weater and drain the
area from Qurghaliq to Kurla; (2) the Cherchen system in the
gouth-east; (3) the Konchu daira which rises from the Bog-
raghkol in the Yulduz Valley.
(a) The Tarim system

The Tarim, a Turki term literally meaning "culti-
vable", is ﬁ nane giﬁen to the aggregate of rivsré that
fall into the main stream of the area. It has a total
| ;3} length of about 1000 milee from its original source (Pamir
Eg?. or Trans-alai and the Terlek devan; for & complete account
ﬁf thig, see:; Geographical Journal, vol. 80, ﬁu. 2, August
F 1532, p. 144) to the terminal hﬁein, Lop-nor or Karakoschen.
Ef“”i - In ite upper streams, there are fcur main tributaries,

namely: Kashgar or Kizil Su, finwing down from the eternal

. gnowsg of the Trans-alai Terek-devan; Yarkand or the Rasiram

L

33. Emil Trinklef: The gtorm swept Roof of iAgia, p. 245,
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daira, of the eastern "pgmira" or the east of the Iiindukush
and north-western Eihet,64 Shinshal Pagg, Kara-korum; Aksu-
ﬁairﬁ,'with its sources in Tieh-leh-keh-lin (Pesk) and Ah-
feh-Buh—Shih mountain, from the Iorth; ana in the South,
the Xhotan river, a confluence of two big streams Yurung-
hash and Kara-xosh, having their source in the Kuen-lun
traversing the Taxlemeken Desert from end to end. From the
confluence of the Kashgar and Yarkand rivers, the Ihotan
flowe about 230 miles norihward, and then is joined by the
Akgu-daira, a very swift and poverful stresam from the North.
From the point of Jjunction, the united stream henceforward

aggumes the neme "Tarim" and preserves the dominant direction
: 29

of the Akﬂu-daria; that ig, taovard escgt-north-esset, apoud

20 miles further, it is Jjoined by Khotan-daira from the
wouth. Flowing for ancther 150 miles eastward the Tarim
cﬁmes into direcv conflice with the sand dunes of the degert
and beging to loge volume in lagoons, lateral lakes and
bugs.' Further eastward it is joined by Konchu-daira from
the hNorth and Cherchen daira from the-Suuth until it finally
emerges into the terminal basin, Lop-nor or Kara-Kogchen.

Among all the affluents of the upper Tarim, although
fhe Yarxand daira is the longest stream, the main artery

of the Tarim gsyetem, the Aksu-daira ig the most powerful

Sp— — ——— ———"

34, Hedin: Through isia, vol. II, pp. 869-70.
35, Hedin: Scientific results of Central aAsian Expeditioms,
'?Ol- I'- Pl ?6-
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stream ana one with the biggest velume. It is the latter

:whiaﬁ contributes greater volume to the Tarim and helps it
to flow successfully through such a long course in spite of
logses to many lagoons, lakes, and irrigation channels, and
rin.spite Of the excessively high rate of evaporation cauged

_ 36
hy_tha dry climate, On the other hand, Khotan daira only

%~ flows into the Tarim during forty days throughout the jyear
| and dieg?away during the winter into a narrow icehound
ribbon. In the cass of the Kashgar river, the water supply
has also remained rather week and of minor importance, es-
pecially in the winter season.,
(b) Cher-chen-daira-system

The Cherchen dariyra, known ag Chuh-mo-ho in Chinese
feéurﬂs; hag its source in1Kun-ahi;kah—tu—lo-fum mountain
bf Hu‘U-1u-keh—su.range and carries a portion of the rain-
fall of Northern Tibet. Although it has contributed its
pﬁrf to the flow of the Tarim, i% is, on the whole, a dis-
%iﬁct river system in itself. It has a bagin of ite own,
ﬁ'definite course, and an.intefeeting end in Lop-nor. It
is a fine stream with a big, regular flow. KEven in early

apfing. the stream was found with an abundance of water and

had suffered no decrease in supply, as obgerved by Schomberg

36, Hedin, Scientific Results of Central Asian Zxpedition,
vols. I and vol., II, pp. 78, p. 517,
B LDl A VOl T D ?9.
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in 1931. Lherefore, it has often been said that the catch-
ment area of this stream has a fairly high potentiality for
cultivable purposses East of Khotan in the Tarim basgin,
33573 - (c¢) Konchu-daira:
Although :Elbwing into the Tarim and exerciging a pro-
E?fgj%-“fnund'influenca on the drainage of this basin, the XZonchu
daira forms a separate river system. It rises from the

Bngrash—kntl, the largest lake in Centrzl Asia, aftsr flovirg

and North of Tikenlik it drains into a marsh cglled llaltak-
St . : 39 |

s koll. It connects with the Tarim from The Souta and

q% - flows downward with the main stream.

2 ~ In addition, there are meny riverg of minor signifi-

cance such ag kKeriya River, Niya River, Andere river, e€tc.--
all of them perished in the desert--in the southern edgﬁ of
the bagin along Kuen-lun range, and Inchika, Haldus River,
étc. at the northern edge along the sounthern slope of Tien

> Shan. For a detailed picture of these rivers the reader is
referred to the maps showing the catchment arsas of differ-
ent system. (Map II).

.Althnugh the fotal area actually utilized for culti -

" ""val.tiun purpos €8 in the Tarim basin itself has been very small
the total catchment area of all the river gystem in this

region ig great. It was estimated by Sven Hedin tanat this

=

SB.I Geographicgl Journal, vol., 80, 0. 2, P 137, aug. 1902«
%9, Hedin, Through asia, vol. II, p. 854.
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total czgchment area is asg great as 446,000 square kilo-
meters. The catchment area of each of these rivers is

listed asg follows:

Catchment areas of the gstreams draining into
4]

the Easgt furkestan Basin (in gq. kilometers).

River | ATez in Sqg. Km.:
Kaghgar-dairs - 86,000
AXgsu-dairs and . Tauschkan~-daira £2,000
4 8mall area between these two 8, 000
The Tien-shan between the sksuy-

daira and the Cha jdul-kol 28,000
Chajdu-gol (down to Bornrasch-kol) 52,000
Borhrasch-kol 8,000
Jarkent-daira 64,000
Karg=kagh =T 00 Xhotan-daira | 21,000

- Yurun-kash : 16,000
4 Small area between the Yarkent-daira

and IKhotan dairg---- 12,000
Keriya-dairg-————-- 16,000
A 8mall area between the Yurun-kasgsh

and the Keriya-dairg---—-————— 10,000
Niya-daira, Tolzan Chodscha, and several

oulier small gtreams: 15,000
Bostan-toghrak, lioldscha, and several

minor streams: 13,000
¥arg-muran ----- 18,000
L8chertachen-dairg--- 17,000
The small brooks of the AStin-tagh

- from Kum-bulak onwards: 20,000
Kuruk-tagh-- --—-- | 30, 000
Grand Total 446,000 square
Kilomsters

40, Hedin: Scientific Resulte Centrsail A8ian Expedition,

4l. Sven Hedin: Journzl in Central ..sia, Scientific Re-

gults, vol. II, p. 525.
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4.2

(d) Summery of the special character-
istics of the rivers of this region:

Before bringing this section to a close, a brisef
aumary,‘ Of the peculiar characteristices of the rivers of
this region mgy be advisable because this will help under-
Standing of the later discussion on the conditions of its
water Sucply and irrigation systems. In the first place,
on account of the scarcity of rrecipitation, rearly all
the streame are exclusively fed by the melting snowe or
glaciers from the encircling mountaing, that is, their
major discnarge is in summer, Secondly, the flow of
nearly all’lthﬂ main streams hag an eagtward directi on.
Again, throughout their course, because of the formation
of ‘lagoons, back-waters, marshes, Ewémps, the drawing of
‘-‘I&_ter for irrigation PLII'PG.EEE and the extremely high
rate of evaporation, these gtreams lose volume steadily
Tarim. The further it flows to the East the deeper and

narrower it grows, with its banks becoming more and more
degolate, till at lagst not a vestige of vegetation igs to
be -Eean.éa Thirdly, another imieregting characteristic of
all these etre.ams- ig that they are very sluggish in nature

and with a very high degree of meandering. Their waters

are not confined to one channel. Their courses are very

42, Hedin: Through asia, vol. II, p. 38806,
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Sinuous and they often divide and rewite. Asg ir. Schom-

berg has vividly described it:

?Eha plain of Turkestan congists of a

B s 2o friable =o0il and there is thus nothing to

control or guide the rivers as they roll down
into the plains. VWhen they reach this level
yielding plain, there is no hill, no rock
formation, no unmovable forest, to curb their
Will; unrestrained and unchecked they wander
aimlessly through this monoionous region.”

43
The natives also have this saying: "The rivers ars kirgs,
no one can prevent or block them." !Morsover, because of
the soft, friable, and loogse goil, thrcugh the formation
of bacxwvaters, lagoons, and underground pascage Ways, the
water sometimes disappears in one place and reaprears ovelow.
Thig makes any scientific survey or accurate observation
very difficult, or almost impossible. a8 Schomberg poirmts
out, even an aeroplane would be useless, as the depth of
the various sheets of water, the identification of the
true water, and its separation from some vagrant tributary,
could never be detected. And, again, it makes the appli-

: -

cation of modern engineering methods for the irrigation
Works in this region very difficult.

Begides, the congtant shift and change of river-

beds in the Tarim system hase remained an unsolved puzzle to

the geographers of that regicn. It has been generally

s
-

43. Geographical Journal, vol. 75, no. 4, April 1930,
g3 Pe 316,




agreed by authorities that the lower Parim has neriodically

changed itsizﬂurse and swung between North and South like

a pendulum, Sven Hedin, afiter having epent a long time
between 1899-1902 in mapping the course of this comnlicated
Tarim river systiem, devoting two big volumes %o it, has
-given us the best and most explicit gummary concerning it.
_Ha says:

"In skeleton outline the plan of the
Tarim gystem regembles g drooping birch--
The ILara-kcgchen ig the rcot of the tree, the
Tarim its trunk, and the varioug tributaries
it8 branches, while the catchment-areas of
these last would vass for the clusters of
foliage. The Ieriya-daira, the rivers of
Kirk-gsaji, and several otners are branches
withered and cut off. The Tunctional ac-
tivity of the river-systems work however in
a direction oppogsite to what it does in the
tree. PFor whereas in the latter growth
proceeds from thse root upwardeg, and the
'sap' rises through the trunk, and peneirates
thence into the branches and leavesg, in the
river sy=tems the 'sap' gathers first in the
remotest tentacles, and flowg down-waras
through the branches and tne trunk, =0 that i%
ig through its peripheral activity that the
terminal lake is msinftained--. The shape of
the basin of Eagt Turkestan forces the rivers
to flow together, and so to become affluents
of each other mutually."

.45

B. Irrigation works and their problems
a. General conditions

Ag precipitation has played a very insignificant

-~
part in this region, water-supply depends mainly 