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,
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,
a n d Z 卜Lj F A N

* 凍 '
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n vi si o l- Or S u rr a c e C h <1 r a Ct e ri z ati o n
,
T h e I n s tit u te of Pl- y si c al a n d C h e mi c al R e s e a r cl1

2 - 1 H i r o s a w a
,
W ak o

,
S aita m a

,
3 5 1 - 0 1 J ap a n

F a x : ＋8 1 - 4 8 - 46 2 - 4 65 4 , E IT lail : sy a b Llki @ p o st m a l- ･ rik e n ･ g o ･JP
* 司:

n p a rt m e n t or E l- Vi r o n m e n t al S ci e l- C e , K u r n a m o t o U niv e r sity

2-3 9-1 K Llr O k a llli
,
K Lt m a】℃O t O

,
8 6 0 J ap a n

…
n ヽ′isi o n or E n vi r o n m e n tal H e alth

,
N ati o n al l n stit ute of R adi olo g l C al S cie n c es

4-9-1 A n ag a w a
,
I n a g e

,
C hib a

,
26 3 J a p a n

糊 * *
M ts ubis hi M at e ri al s C o r p o r a ti o n

l12 97 Kita b u k u r o
,
O h mi y a , S aita m a , 3 3 0 J ap a n

糊 * * * Ⅹi nji allg I n sd tu te or B i ol o gy ,
P e d ol o g y a n d Ik s e rt R e s e a r ch

,
C hi n e s e A c ad e m y or

S ci e ll C e S

S o u th B eiji n g R o a d 4 0
,
U r u m qi ,

X i njia n g ,
C h in a

A b str a c t

F o r
L

s e e ki n g th e o rlg l n O r W at e r a n d 也e h y d r ol o g l C C y cl e
,

w e il- V e S tlg at ed tl- e m aj o r i o l-

c o n c e n t r a ti o n or i nl an d w at e r s 山 alld a r o u nd d e s e rt ar e a i n X i rlji a n g , N W C hi n a . C o n c e lltr ati o n s of a

sll O rt -liv ed r adi o a cti v e i s o t o p e
,
triti u m

,
t w o s t abl e is o t op e sp e ci e s , o x y g e ll - 1 8 a rid d e ut e ri u lTI a)) ,

a n d

is ot op lC C O m P O Sid o rl S
‾
or str o n d u m a r e al s o m e a s u r e d ･ T h e ch e mi c al a n d i s ot o p I C C O m P O Siti o l- Of th e

w ate r s f r o m th e s e a r e a s h a v e r e gi o n 'd c h a r a ct e ri sti c s w hi c h m e an th at d l e gq Ol o g l C al fe at u r e or th ei r

w a te r-h e a d a n d d r ai n a g e a r e a s c o lltr Ol th e c h e mi s tr y o fi nl a n d w at e r s .

H y d r og e n a n d o x yg e ll i s o t op e c o m p o sitl Ol - S Sh o w th at ri v e r w ate r s a r e ･ n o t dir e cd y r e c h a r g ed by
r ai n w a te r

,
b u t by gla ci er al- d/ o r f r o z e rl g r o u n d m elt

,
th e r ef o r e th e s e a s o n al V a ri ati o n of is ot o p I C

c o m p o siti o n s i s 1- O t S O c o n sp i c u o u s a S th at o[ p r e c IP lt atio n ･ T h e r e s ults of triti u m c o n c e n b
･

a d o r1 0r

w ate r s al s o s Llgg e St th at gl a ci e r a n d/o r r r o z el- g r O し1n d m elt a r e i m p o r 叫 s o Llr C e O r W a te r n o w Of th e

b a si n s i n X i lljiとu lg .

I n tr o d u c ti o ll

T h e d e s e rt a r e a irl X i njia n g lS m o s tly l o c at e d i n i nla n d b a si n s s u ch a s T a n m B a si n
,
Z h u n g a r B a si n

a lld T u r p a n B a si n ･ An n u al p r e cIP lt ati 0 .- r at e at d e s e rt a r e a i s s m all
,
th e r ef o r e p r e c IP lt ad o n a n d gla ci e r

dis ch <v g e at th e s u rr o u n di n g m o u n tai n a r e a s a r e m aj o r W a te r S O u r C e S f o r t h e b a si n s . S u rf a c e m o w s ,

a s w eu a s s u b s u rr a c e o n e s f r o m m o u l-f ai n r 皿 g eS
,
i m g at e o BLS e S dist rib u t in g a r o u n d th e d e s e rt

p e rlPll ery ,
a n d g o u lld e rg r o しI n d il一tll e d e s e rt a r e a

.

G e o ch e mi c al stし1die s or w ate r g l V e i m p o r ta l- t i nL
l

o r m ati o n F o r a b ett e r u l-d e r s ta ll di n g of 山e

i n fl u e n c e o[ g e ol o g i c al a n d cli m ad c c o n diti o 1- t O a h y d r ol o g lC Sy ste m . F r o m 1 99 0 t o 1 9 9 4 w e

i n v e s tig ate d th e d e s e rt a r e a i n X i nji a llg ,
N W C hi n a a n d c olle cte d i nla rld w at e r s Eq TIPle s

,
i n cl udi n g

ril′e r W ate r s
,
l ak e w at e r s

, g r o u lld w a te r s ( O k ad a a n d Y a b Llki
, 19 9 1; O k a d a et al .

,
19 9 2 ,

1 99 4 a
,

1 99 4 b
,
1 9 9 5 ) . I l一this p a p e r w e r e vi e w 山e r e s Lllts of m aj o ri o n c h e mi str y of i nl a n d w ate r s u lld e r ari d

c o rldid o l- I I s o t o p I C C O m P O SitI O n S Of str o mi u m
,

c o n c e n tr a ti o n O r a Sl- o r tlli v ed r a di o a cti v e i s o t o p e
,

trib u m a n d t w o s tabl e i s o t o pe s pe cie s , o x yg e n - 1 8 a n d d e ute n u m ( D) oL
-

th e w a te r s a m ple s
,

a r e d s o

r ep o rt ed alld dis c u s s e d ( Y a b u ki et al
.

,
1 9 93 ; Y a b u ki et al .

,
19 9 6 a; Y ab u ki et al .

,
1 99 6b) .

G e o g r a pl-i c al r e atし1r e S Of
‾

i n v e s tl g at e d a r e a s

l ･ T a ri m B a si l- i s tl- e I a rg e s t e n c) o s e d i n t e ri o r b a sill i n C hi n a
,

s u r r o Ll n d e d b y w o rld-r at m o u s hig h

allil u d e ril = g e s ∴l
l

i i1.- S h Ell-
,
P a 】1 -i r

,
I( L ult し1 n Ll n d A riin M o u n tai n s . S o m e or tll e P e a k s r e a c h hig h e r th al1

7 0 O() .-- i-th o v e s e it J e v el ･ O Illy Lh e .- o rth c と1 -” O [ u l C b il Si■- is o p e n ed a■-d l cとId s t o tl- e li e xi C o r riJ o r
･

G a n s u P r o vi n c e
,
b しlt n O ri v e r c o m e s o ut f r o m tl- e b a s in ･ T a kli m a k a ll l h e r い h e la rg e s t s a lld d e s e rt i n

1 22 3 -



C hi rl a , O c c up i e s m o s t P a rt O r th e B a si n ･ A n n u al p r e cIP lt ati o n at th e c e n t ral d e s e rt a r e a i s l e s s d l a n 10

I Tl m an d a r o u lld d e s e rt p e rlp h e ry is 6 0 t o 8 0 皿 m 皿d e v ap o r ati o n r at e i s 2 0 0 0 t o 3 0 0 0 . T h e b a si n

sl o p e s f r o m s o u th w e s t to n o rth e a s t t o th e l o w e s t p o in t
,
1 ･ op N U T . Ri v e r s f r o m s u r r o u n di n g m o u n tai n

r a n g e s
,

s u ch a s A k e s u Ri v e r
,
K a s hig a r R I V e r

,
Y e r ch e n g Riv e r

,
H e ti a n Ri v e r a lld K eliy a Ri v e r

,

fi n ally j o l n t O T a ri m Ri v e r
,

th e l a rg e s t ri v e r i n T a ri m B a si n w hic h r u n s f r o m d l e W e s t t O 山e e a st .

T a ri m ri v e r a s w ell a s K o n gq u e Ri v e r at e a s t e r n p a rt a n d C h e r ch e rl R I V e r at d l e S O u th -

e a st e rll P a rt

b e c o m e s u n d e rg r o u n d str e a m t o w a rd th e l o w e s t p oi n t
,
I ･ op N u r .

2 ･ Z h u n g a r B a si n i n rl O rth e m X irljia n g l S S u r r o u n d ed t)y Ti a n sh a n a n d Alt ay ”) u nt ai n s .

of t h e b a si n is o c cy pie d b y G u rb a n t e rlg g ut n さS e rr ,
th e s e c o rld l a r g e st s a n d d e s e r ti n C hi n a .

i s o pe n ed t o w a rd th e n o rd l - W e s t
,
a n d m oi st c u r r e nt s c o m e fr o m this dir e c ti o n . T h e r ef

-

o r e

or Z h tl n g a r B a si l- is r el ad v ely m o d e r at e c o m p a rll- g lVitll O 山e r d e s e rt a r e a s i n X injia n g .

p r e c IP lt a ti o ll a m o u n ts t O 20 0 m m at th e n o rth e r n f
l

o o t or Ti a n s h a n M o u n t ai n s a n d 1 0 0 m m

d e s e rt a r e a .

T h e c e nte r

Tll e b a si n

tll e Clill l ate

Tll e a ll ll u al

e v e n i n th e

3 . T u rp a n B a si n c o rl S tit ute s a n i nte r m o nta n e b a si n f o u n d w it hi n th e e a s t e r n Ti a n s h an M o u n t aill

R a n g e s ･ T h e n o rth of th e b a si n i s R a n k ed by M L B o g e d a wi th 5 4 4 5 m h ei gh t . H u oy a n sh a n

M a u l-tai n s a t th e n o rd l e r n P a rt Of th e b a si n divid e ぬe b a si n i n t o t w o p a rts ･ T h e l o w e s t a r e a or th e

b a si n i s Aidi n gh u I
一
血 e w hi ch l o c a ted s o u th e r n p a rt of th e b a si n w it h -15 4 m b el o w s e a l e v el .

T u rp a n B a si n i s k n o w n a s o n e or th e m o s t d ried a n d hi gh -t e m pe r at u r e r eg l O n i n C hi n a
,

w ith le s s th a n

2 0 m m of an n u al pr e c lp lt ati o n a n d 3 0 0 0 m m e v ap o r ad o n ･ T h e m elt ed s n o w a n d gl a ci e r w at e r at tll e

m o u n t ai n r eg i o n a n d p r e cIP ltad o rl ru S h ed o u t f r o m th e o u d et or th e m o u n t ai n ∇alle y ,
th e n dis ap p e a r

i nto d e s e rt
,
th e r ef o r e

,
it f o r m e d th e a q uif e r s th at ri c h in d y n a mi c st o r a g e of gr o u nd w at e r .

S a m pl e s

W at er s a m pl e s in cl u di ng O v e r w ate r s
, g r o u n d w at er s

,
s oil w ate r s a rld l ak e w a te r s a r e c olle cted by

th e fi eld i n v e s h g ab o n s e x e c u t ed e v e ry y e a r i n O cto b e r fr o m 1 9 9 0 t o 1 9 94 1 S a m pli n g l o c ad o n m ap s

a r e sh o w n i n Fig L I L As s a m pli ng a r e a c o v e r s wi d e r an g e
,

w e di vid e s a m pli ng a r e a s a s f oll o w s :

1 ･ N o rth e m a nd e a s te m p a rts of T a ri m B a si n : I n d u di ng A k e s u
,
K u ch e , L u n t al a n d K u e rl a a n d Y uli ,

Ti eg a l-lik e ar id Al ag a n ･ T h e a r e a i s c o n si st or 仙 vi al ra ns a nd all u vi al - fl u vi al pl ai n s of s o u th e m f o o t

of Ti a l- S h む- M o u n tai n s
･
ri v e r b a si n s o[ T a ri m R i心er

,
K o n g q u e R iv e r a n d B o sit e n g h u I- E k e .

2 L S o LLth e m p a rt o r T a ri m 】∃a si n : N o rth e rl = 0 0 t Or A rjin m o u n ta i n s a n d K u nl u rl I 血 u rlt ai ll S
,

R u o qi a ng , q e m o
･

M llf e n g , Y ud a n a n d H e6 a n
,
i n cl u di n g ri v e r b a si n of C h e r c h e n R i v e r

,
K eliy a

Riv e r a n d H etia n Ri v e r .

3 1 W e s t e m a nd s o u th -

w e st e r n p a rts or T ari m B a si n : S o c all e d K a s hig a r D elt a b et w e e n S o u th

Ti a n s h a n M o un t ai n s a nd W e st K u nl u n M o u n t ai n s
･
i n cl u di n g Y e r ch e n R i v e r an d K a s hig a r Ri v e r

b a si n s .

4 ･ P a mi r: T h e P a m ir Pl at e a u ･ l o c ated in th e w e s t e m p a rt of T a rl m B a si n , is 4 0 0 0 m hig ht o n a v e r a g e
･

S o m e p e a k s a r e high e r th a n 7 0 0 0 m a b o v e s e a l e v el .

5 ･ S o u 廿ト W eS te m P a rt Or Z h u n g a r B a si n

6 ･ T u rp a n B a si n

A n aly s ュs

l ･ T e m p e r a t u r e
, p H a n d el e c tri c c o n d u c ti v l(y ol

'

th e s a m ple s a r e m e a s u r e d at S a m pli ng site s wi th

p o rt able p H a n d S C m et e r s ･ H C O 3 a n d C O 3 C O n te n t a r e d et e mi n e d b y dtr ati o n .

九勾o r c a ti o n s
･
K

,
N a

･
C a a n d M g a nd S tr o nd u m c o n c e n tr ad o n a r e d ete mi n ed b y in d u cti v ely c o u ple d

pl a s m a s p e ct r o m e te r (J ap a n J a rr ell - As h
,
I C A P -5 7 5 II) . A ni o n s s u c h a s Cl

,
S O 4 a n d N (兎 a r e

m e a s u r ed u s in g io rl Ch r o m at o g r ap h y (S hi m a d z u
,
H I C - 6 A) . ＼

2 ･ T rid u m c o n c e n tr a (i o n : T h e m 組 S u r e m e l- Ls ofてtriti u m c o n c e n tr ad o l- a r e C a r ri e d o u t u s l n g liq uid
s cil一也llati o n c o l.1-te r ( P a c k a rd

･
T Rl - C A R B 2 2 6 0) L Ik te c ti o l = i m it i s O

･ 2 B q/L (5 0 m l w ate r
,
2 0 00

m in ut e s) .

- 2 2 4 -
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3 1 H y d r o g e n a n d o 又y g e l- i s o to p e s 二 F o r m e a s u r e rrl e rlt S Or d e u te ri u m a n d o x y g e l- i s o t o p e c o m p o siti o n
,

w at e r s 別 n Pl e s a r e d e c o I TIP O S e d i rltO h y d r o g e l- a l-d o x y g e n g a s e s ･ H y d r o g e n g a s c a t- b e c oll e ct ed by

w at e r -

m e t al zi n c r e a cti o n at 4 2 0
く

c f o r 6 h o u r

.
s ･ I n th e c a s e o f o x y g e n

･
i s o t o pe e x c h a n g e b et w e e n

w at e r a n d c a rb o n di o xid e is u s e d , P re p a r e d g a s s a m pl e s a r e a ll 叫′z e d b y N i el ty p e d o u ble i nl et m a s s

s p e c tr o m et e r (Fi ni g a l- M at I おIt a - E) ･ M e a s u r e d v a7 u e s 打 e e x p r e s s e d a s a v al LLe
, p e r mi t d e vi ati o ll I

-

r o m

a r ef e r e n c e
,
d efi n ed b y th e r oll o w l n g l

l

o r m ul a

8 = 1 03 ( R - R o) / R o ( ‰)

H e r e R a n d R o a r e i s o to pe r <d o s or th e s a m ple a l-d the st a rld a rd
,

r e sp e c tiv ely ･

4 1 S tr o n ti u m i s o t op LC C O r nP O Siti o n : Filt e r e d w a te r s a JrlPle s a r e dir e ctly p a s s e d d l r O ug h a c atio n

e x c h a ng e r e si n ( A G 5 0 W - X 8 R e sill
,
B i o - R a d) c ol u m n i n H Cl m edia t o s ep a r ate st r o llti u m f r o m o th e r

l 叩7 0 r el e m e n ts ･ T h e is ot o p I C c o m p o siti o n o[ S r w a s d ete r mi n e d by u s l ng a th e n n al i o ni z ati o n m a s s

s pe ctr o m e te r ( V G Ele m e n tal V G 5 4) I

R e s ult s a ll d di s c u s si o n

1 . Cll e l-1i c al typ e s or i nl alld w at e r s

A c c o r dill g t O Pip e r (1 9 4 4) ,
ch e mi c al ty p e o r w ate r G a l- b e pl o tte d o n tri -li n e a r di ag r a m a s th e f u n c d o n

of m aj o r c ad o n ( C a
- M g

-( N a ＋K )) a n d m aj o
r

a ni o n (H C ( お - Cl-S o d) c o n c e n tr ati o n a s sh o w

.

n o n Fig ･ 2 1

Pi pe r di ag r a tT l is u s ef ul t o dis c u s s th e e n v i r o n m e n t al c o n dib o n a n d ch e m ic al c h a r a ct e ri sti c s Or W ate r

s a m pl e s . W a te r b el o rlg S tO th e a r e a l is ( C a - H C O 3) ty p e
,
h v e r w at e r a n d s h all o w g r o u lld w ate r

b el o n g t o tllis c at eg o ry . A r e a II is N a
- H C O 3 ty pe , Fr e s h g r o u n d w at e rs u s u ally sh o w thi s ty p e ･ A r e a

王II i s C a
- S O 4 0 r M g

- S O 4 ty pe Or th e w ate r s u lld e r s pe cid g e ol o gl C al e n vi r o n m e n t
,

W at e r s b el o n g to

T y p e I V
,
N a -S O 4 a n d N a - Cl ty pe is s ali n e w a te r

･

Fi g . 2 A W ate r s fr o m Zll u n g a r 】〕asi n
,

a n d A k e s u Riv e r b el o n g to C a - H C O 3 typ e W hil e T a ri m R iv e r

b el o n g t o N a-Cl typ e . T h e r e s ults s u g g e s = h a t T a ri m Riv e r i s s tr o n gly aff e ct ed b y s ali n e s oil o[ riv e r

d r 如 a g e . B o sit e ng h LI L ilk e a n d K o n gq u e R i v e r S h o w N a - S o ヰ
.
b u t w at e r s I

-

T o m l o w e r r e a ch e s-d e s e rt

a r e由s h o w N a - Cl typ e .

Fig ･ 2 B W ate r s Fr o m s o u th e r n p a rt or T a ri m B a si n b el o l- g t O N a
- Cl ty p e

,
n o t o rlly d e s e rt a r e a b し1t

al s o g r o L ln d w ate r s a lld ri v e r w ate r s of K u lll u n M o u n t ai n a r e a . It i s s u gg e s te d t h at s alt l ay e r i l一

K u nl u n M o u n tai n s p r o vid e N a a n d Cl i o n s to w at e r sy st et n s . W at e r s fr o m P a mi r b el o ng t o C a
-

H C(お ty pe .

F ig . 2 C a lld 2 D ･ I n T u r p a n B a si n
,

m o s t of w at e r c o ll le S I
-

r o m B o g e d a 如b u lltai n s . W a te r s b el o ll g tO

T 血 s h a n M D u llt a L rl S S h o w C a- H C (力 at u pp e r r e a ch e s a n d a ft e r th ey p a s s e d H u o y a n s h a n M o u n ta i n s

th e y c h a n g e しh ci r cl le lni c al ty p e l o N a - S O 斗 b e c a u s e ol
.

s o di u m s ulf at e e ll ri c h ed lay e r il一 H u oy a r lSll a LI

M o u n t ai n s ･ W a te rs f r o m d e s e rt a r e a s h o w N a - Cl ty pe . K a r e z is a m et h o d t o e x pl oit a n d u tiliz e th e

g r o u lld w a te r i n a rid r e g l O n ･ T h r o ug h th e s u b s u rf a c e t u n rl el s
,
th e g r o u n d w a te r c o uld 主l o w o u t its elf

to th e g r o u n d s u r[ a c e ･ K a r e z w at e r f r o m W u d a oli n sh o w s N a - C a - H C (力 ty pe ,
s a m e a s sp r lrlg W at e rs

at th e r o ot or H u o y a n sl- a ll M o u n t ai n s
,

w hil e th e w ell w at e rs s h o w N aS O 4 typ e
,

W hi c h sl- o w s K a r e z

k e ep th eir w at e r q u ality b ette r th a n t eh w ell w at e r .

2 . C o r r el ati o n b et w e e n m aj o r S Ol u bl e i o n s

(N a ＋K ) - Cl: M o s t of r lV e r W at e r s i r上X i njia n g ,
c o n c e n tr ati o n r a ti o s or ( N a ＋ K )/ Cl a r e m o r e th a n u nity ･

T his m e a n s th at s ulf at e alld c ar b o n a te i o n s als o c o n tri b ut e to v al a l- C e W ith s o di u m a n d p ot a s si u m i o ll S ･

E s pe ci ally i l- T u rp a l- B a si n
,
s odi u m i o l- i s p r o vid ed a s N a 2S O 4 th at w id ely sp r e a d at th e e e l-tr al Ev e 且

o r th e b a sill . C o r re s p o ll d t o e x c e s s ( N a ＋K )/Cl r a ti o 0[ ri v e r w a te r s o r l o w e r r e a c h e s f r o m T u r p all

B a si n
, ( C a ＋M g)/S O 4 r ati o s at l o w e r r e a c h e s sh o l〃le s s th all u nity ,

a n d o tll e r W at e r s OL
I

l o w e r r e a c h e s

a r e eq u al L u llty ,
W hi c h s u g g e st

,
th at th e ri v er w at e r s a r e

.
str o n gly arr e c te d d r a l n ag e S oil s alt

ch a r a ct e ri s ti c s . W hile
,

a t up p e r r e a c h e s
,

c a ti o n c o ll C e lltr a ti o n s e x c e e d Cl a n d s ulf at e c o ll C e n tr ati o ll .

T h e r e s ults s u g g e st th at at tll e u pp e r r e a c h e s
,
s odi u m

, p o t 鮎 Si u r n
,
c al ci u lTl a l- d m ag n e si u m a r e d e ri v ed

n o t o nly rr o IT H V a P O rite s b ut al s o fr o m c ar b o n a te o r sili c at e r o c k s ･ A t th e up p e r r e a c h e s i n T u rp a n

B a si n
, ( C a ＋h /1g)/ H C( 力 rilti o is n e a rly e q u al t o u l-ity ,

w hi cll S u g g e s t th at lll ai n s o u r c e s o r th es e i o l- S

とIr e C a I
･

b o ll a le r o t:k s .
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Fig . 3 C o r r d a ti o n b e t w e e n m a) o r s ol u bl e i o n s

A : (N a ＋K)
- C1

8 : ( C a ＋M g)
- S O 4

C : ( C a ＋M !】)
- C O 3

3 ･ V ari ati o n o[ str o n 血 m i s ot op I C C O m P O Siti o n

V a ri ati o n of str o n ti u m is ot op l C C O m P O Sitl O n S Or

w at e r s 甜
-

e Sh o w rl i n Fi g . 4 . It h a s c o n s pI C u O u S

r e g l O r) al c h a r a c te d stic s .

8 7 s rJ 8 6 s r r ati o s of

w a t e rs F r o m T u 叩a n B a si n b a v e 也e l o w e st

v altl e (O ･ 7 0 6 9 I 0 ･ 7 0 97) ,
w hile i n c r e a si ngly

hi gh e r v al u e s a r e r o u n d i n th e Z h u n g a r B a si n

(0 ･ 7 0 8 3 - 0 ･ 7 10 4) ,
n o r 血er n a n d e a st e m p a rts of

th e T a ri m B a sirl (0 . 7 1 0 2 - 0 .7 1 13) atld w e st e m

a nd s o u th e r n p a rt of
'

T a ri m B a si n (0 . 7 1 04 -

0 ,
7 13 7) . E a ch r egi o n h a s r el ati v el y c o n s ta n t

s tr o n ti u m is ot o p I C C O m p O Siti o rl . S u ch r egi o n al

u nif o r m lty S u g g e sts th at str o n d u m i s m ai nly

d e ri v ed f r o m e v ap o ri【e mi n e r als i n s edi m e n ta ry

r o ck s i n th e m o u n tai n a r e a a Jld fr o m s alt

d e p o sits i n th e l o w e r d r ai n ag e . It is k n o w n th at

l o w s tr o n ti u m i s o t o p I C C O m P O Siti o n c o m e s

f r o m c a rb o rl at e r o ck s
,

a n d s tr o llti u m of hi gh
is o to p I C C O m P O Siti o rl i s c a u s ed b y ig n e o u s o r

m e ta m o rp hi c r o ck s . T h e s o u r c e of str o n ti u m

of l o w i s ot o p l C C O m P O Siti o n i rl T u rp a n B a si n i s

c o n sid e r e d t o b e c a rb o n ate r o c k i n B og ed a

M o u ll ta l n .

I n s o u th e r n T a ri m B a si n , th e v a ri ati o n Of

str o n ti u m i s ot o p I C C O m P O Siti o n is l a rg e r th a n

th at of oth e r r egi o n s (0 . 7 1 0 4 -0 . 7 12 6) .

E s pe ci ally ,

8 7 s r/ 8 6s r r a ti o s of Y ul o n g k a shi

Ri v e r a r e high e st
,

0 . 7 1 3 0 - 0 , 7 1 3 7 . T h e high
8 7 s r/8 6 s r r ati o s c o uld b e d u e t o th e l o c d

s o u r c e s
,

s o m e l g n e O u S O r m eta m O rP hi c r o c k s

i n hig h m o u n tai n r a n g e s oL1 { L n l Lu l M o u n tai n s .
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4 T riti u m c o ll C e n tr ad o ll S i n i 111 a n d w a te r s a r o u lld d e s e rt a r e a s i n X i njia ng a r e cl a s siri ed illt O th r e e

g r O LIP S ･

4 - 1 ･ W at e r s o[ n e a rly z e r o tri d u m c o n c e n tr ad o n : G r o ul- d w a te r
,
i n cl udi n g w ell w ate r an d sp ri n g

w at e r ･ T h ey b el o n g t o f o s sil w at e r s o r cy cl e d w a te r s wi dl l o ng r e si d e ll C e ti m e ･

4 -2 ･ W ate r s oL
-

hig h triti ll m C O n C e nt r ad o ll
,

m o r e-th a n 5 to 1 7 B q/L = Ri v e r
y ate r s a n d l ak e w a te r s a t

m o u n tai n a r e a s ･ T h e r e s ults i ndi c ate th at d l e S e W ate r s a r e arf e ct ed b y gl a ci e r m elts of hig h triti u m

c o ll C e ll【1
-

at上oll .

4-3 ･ W a te r s
,
trid u m c o n c e n tr ad o n of w hic h a r e b et w e e rl g r o up s 1 a n d 2

,
: Ri v e r w ate r s a lld s o m e

g r o u n d w a te r s a tl o w attit u d e a r e a s L T h e y a r e p o s sibly m i7(t u r e S Of b o th g r o u p s ･

5 . I h lt eri u m a n d 1 8 o c o n t e n ts of i nl a n d w at e r s

R egi o n al distrib ud o n or th e hy d r o g e n a n d o x y g e n i s o t o p I C r ad o s ar e s h o w n i n Fi g . 5 a n d Fig . 6
,

w hi c h s h o w th at ri v e r w at e r s f r o m P a m i r Pl ate a u ha v e li gh t is ot op l C r ad o s
,
th e n in c re a s l n gly hi gh er

v al u e s a r e f o u n d i n th e Zl- u n g a r B a si n
･
T u rp a n B a si n a nd T a ri m B a si n . T h e i s o t o p I C C O r nP O Sid o n s of

ri v e r w ate r s Fr o m th e T u r p al- B a si n a r e wi th in th e e x t e n t o 川- o s e fr o m T a ri m B a si n ･ C o m p a rl l-g wi th

m ete o ri c w ate r s i rl T a rir rl B a si n
,
a D v al u e s or i nla lld w a te r s a r e n eith e r c o rLSi ste n t w ith w i n te r ll O r

s u lT u T le r P r e C IP ltati o n ･ Tll e r e s ults s u g g e st th at ri v e r w at e r s a r e n o t di r e cd y r e c h a rg e d b y r aill W a te r ,

bし1t r e C b a ｢g e d b y gl a ci e r a nd/ o r rr o z ell g r o u n d m elt .

- 2 0

-4 0

普- 6 0

9

良 _8 0

- 1 0 0

- 1 2 0

T tLr P a n B a si n
.
R i y a l

.

W at el
･

T ur p a Ⅰl B a sill
, K a r e z

I T u r p a ll B a si n
,
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,
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Fig , 5 8 D v s , が o o f i nl a n d w at e r s a r O u rld d es e rt a r e a s i n X i ｡ji a n g .

D at a of rl O rt h e r n p a r t of T a ri m B a si n a r e fr o m W u s hiki e t al .
,
1 9 9 3

8 D s M O W ( % o) 1 1 5 0 - 1 0 0 _ 5 0 0 ＋5 0

T llr p a n B a sin

Z h tlT Lg g a r B a si JI

N o rt h erll P a rt o f T a ri m B a sill

S o u th er n P a r t o f T arl m B a si n

P a rnir P l ate all

P r e ci pit ati o n ( N 叫
- 2 1 1 ･

P r e cipit atio rI ( A k lJS tl)
- 2 2 3 1

W h t e r

ー 7 3 .6
‾

■■■■■■■■■■■■■■■■- I
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-
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-
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1 4 0 1
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Fig ･ 6 8 D S M O W ( % o) o f i nl a n d w a t e rs a r o u n d d e s e rt a r e a s i n X i nji a n g ,

D a t a of n o rt h e rn p a rt of T a ri m B a si n a n d p r e cipit ati o n a r e fr o m w u shiki et al . (1 9 93)

-
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C o ll Cl u si o ll

1 . R IV e r W ate r s i n X i njia n g s h o Ⅵ′ C a - H C O 3 ty p e at u pp e r r e a c h e s a n d ch a n g e i nt o N a-S O 4 a rid N a - Cl

ty p e s r efl e cti n g s oil p r o p e rti e s a r o u nd ri v e r d r ai n ag e ･

T his r e s ult is c o n si st e n t w id l th e c o r r el ad o n b et w e e n s ol u bl e m aj o r i o n s
,
i ･ e ･ ･ at t h e up p e r r e a ch e s

,

H C ( 力 i o n s sh o w g o o d c o r r el ad o n w ith C a ＋ M g i o l-
,

W hil e at th e l o w e r r e a c h e s
,

C a ＋ M g c o r r el ate

wi th S O 4 i o n

2 ･ S (r o n ti しL m is ot op I C C O m P O Siti o n s h a v e c o l- SP IC u O u S r e g l O n al v a ri ati o n ･ E a cl- r e g l O n h a s r el ati v ely
c o ll S t a n t i s o t opi c c o m p o si ti o n ･ S u cll r eg l O ll al u niro r m lty S u g g e S tS d l a t S tr O llti u m i s d e riv e d fr o m

e v ap o rit e m il - e r al s i l- S e dir n e llt a ry r o ck s i n th e rrl O u n tail- a r e a a n d fr o m s alt d e p o sits il = h e l o w e r

d r 血 a g e .

3 ･ H y d r o g e n a n d o x y g e n i s ot o p e c o m p o sid o n s h o w th at ri v e r w a t e r s a r e n o t dir e ctly r e ch a rg ed by
r a l n W at e r

,
b u t by gla ci e r a rid/o r F r o z e n g r o u n d 皿e叱 山er ef o r e th e s e a s o rl al v a ri ad o n of is o t opic

c o m p o siti o n i s n o t s o c o n s p i c u o u s a S th at of p r e c lp lt ati o n . T h e r e s ults of tri ti u m c o n c e n t r a ti o n or

w at e r s al s o s ug g e s t th at gl acie r a n d/o r f r o z e n g r o u rld m elt a r e i m p o rt a rLt S o u r c e Of w a t e r fl o w or dl e

b a si n s i n X i nji an g .

R er e r e ll C e S

O k ad a
-
A a n d Y ab u ki;,

S
･
19 91

,
S t u di e s o n th e F o r m ati o n of G e ol o g l C al F e at u r e s il = h e l k s e rt

,

A rl n u al R ep o rt o[ J ap a lユ ー C hi n a J oi nt S ttldy o n Ik s er tiLI c ati o n
,
I 1 4 - 1 3 0
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,
A

,
Y ab u ki , S a n d Ll u

,
C I Q ,

19 92
,
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,
ibid .
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1 5 6 - 1 9 2

O k a d a
,
A

,
Y a b u ki

,
S a n d Li u

,
C - a

D e s e r t , ibid .
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13 0 - 15 4
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,
A

,
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,
S a n d U e d a

,
A

,

D e s e rt
, ibid . , 1 23 - 14 1

0 kd d a
,
A

,
Y a b tl ki

,
S a n d U e d a

,
A

,

D 鮎 ert
,
i bid .

,
12 3 - 1 4 1

1 9 9 4 a
,
S t u die s o n d l e F o r m ati o n Of G e ol o gi c al F e atu r e s il一th e

1 9 94 b
,
S t u die s o rl th e F o r m ati o n of G e ol o gi c al F e at u r e s in th e

19 95
,
S t u die s o n th e F o r m ati o n of G e ol o gi c al F e at u r e s i n a ) e

W u s hiki ･ H , T ak ah a shi
7
K

･
H u a ng ,

Z a n d X io n g ,
I - M

,
1 9 9 3 , I s o t o pe H y dr ol o gi c al F e a t u r e s o r th e

T a ri m B a si n
･
C hi n a

7
P r o c e e di ng s of T h e J ap a n - C hi n a l nte r n ad o n al S ym p o si u m o n d i e S tu d y o r th e

M e cll a ni s m of b s e rtifi c ati o n
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