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Fig.1 Location map of Zabuye Salt Lake in Tibet
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Fig. 2 Geological sketch map of the Zabuye B-Li deposit in Tibet
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1—Quaternary;2—Neogene; 3—Paleogene; 4—Cretaceous; 5—Permian; 6—Carboniferous; 7—diorite; 8—granite; 9—biotite granite;

10—granodiorite; 11—geological boundary;12—unconformity;13—lithofacies boundary;

14— fault and inferred fault; 15— reverse fault;16—salt flat

H 6106 ~T400  FE N A A6 4 A 1 B 43 10 A
#% ETALEYLIYHE SIO, (36 = R BN AL O, L 4k
(Fe,0,+Fe0),CaO, MgO 7 5 5 B A% e, S0
(Na, O+ K, O) & &3 . W47 v 2 A5 kL
Hi 43 S T 6 B O T Al B d Gk — R Rl AR
TH U X 3 A 5 [ 437 3 4R AR B (X 387 Al B 5 BROTE.
R H il 48 B AR — B

HATHSH X B LA MARE AMNAFRE L., &
JoT A 2T A b R B B 1R R R

FLATHR L X 22 5 T8 K p i AT B, B4R )
VORI B DU R A L. W2 KA
2T AN [ RR B 1) A8 T AR S5 (il A8) 4 L 5 X I s
FAREAE B A R ANERT QLR B3 il 28 A .
1T 0 AT A P b PG P R N 2 SR [ A
ARV T2 . LG b PG PG e 7 R 2 K, A fif
B BHCE K by BE 30 b A 7 T 24 L T T 1) I

AR 22 AE 60°~85° 2 [] 5 48 4 I B AT V1 5 &2
FRE A A TR RS U R i B R T A
A% 7R 1L S D)l 2 A B BT SRR (T8 2)
2 BYHSNIBORE SRE dt o0 A

TR B B B Al A A L SR RTRE X T AF
FE A A TS0 B A1 SR AR RO WD RE e 95 R 22 AL 11
A SR T LA HIS TR W FE B A U 22 LS i A
TR B G A RE S T2 R AR T R B AR E i
Rl RO A 4% A% AU At B 22 DT E L T Ak
QR AR T —JE H B I SR KR i

Pl 7 S A2 20 B I 8 M o S 6 T B BT O
o

3 LR RATE

3.1 EAHRENSE
BRAEA R KO 28 A b, 3 2 T e 3



%12 1 X7 26 P R AT TG 06 KR B L B DR R SRR SR 5 1711
z1 HHBHRELEAHR B.LiFHEE(X107°)
Table 1 Boron and lithium contents in various types of rock in the Zabuye area ( X 10~ °)
A T M WO
ja%) S 1) E‘ . =
R TR REX B Li B Li B Li B Li
LEUES 2 10. 8 18
A 8.5 24.8 5 17 5 15
s R A 3 7.3 29.33 ’ ’ ° >
AR e } 6 6.8 22.8
bR SRS CL.Ll 7.14 21.06 9 28 15 20
Pl LR N 10 7.34 20. 01
Ak 4 5. 65 9.98
ey p=rrg AL 0] SR
SR ALRE 1 400 76. 8
PR A Bl 2 1.15 12.5 29.53 21. 89 10 40 15 40
WECH Wik & 1 17.0 22.0
R 13 11.58 24.89
L 2 12.5 11.5
173 27.5 15. 25 35 15
o W 7 S i 2 42.5 19.0 ° 7 7 7 - -
LRy 7 <1.28 2.67
K 5 <3.3 4.4 4.4 5
Je L i 7 <5.33 | 6.14 ? - -
13 ik R 1 4.9 16
e 3 5T ik B R 7 1 12 12
U b KR | B RORE 1 9000 66
CERWEDie DR 7 1 37000 92

1 : O# K. Turekian F1 K. Wedepohl (1961) ; @#& A. II. BUOTPAIOB (1962) ,

kA MRS S BB X S AR AER T
TR e B ) b K AL 22 AT O R A O BT XK RS
i JF AR AR I — B (F2 1) TE Pk IR M e
B RO Y L (H AR K F K. Turekian fl K.
Wedepold f-F-#4 & i GEAR I ATiR A {2, 1991) . fH
FEREAS RS LRI AR ) S S A 8 A P HE
TR IR 76,8 X107, XK A X B AE X A
W7 T E K R PR R .
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DR R W R S e O
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18- 24 B o B Y L P W A e D S R
XA RE SR Yok IR A G IR R I e b B K
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R 66X 10K 92 X100, T L [ A A1l
P AR BT K A R 12X10°°, il A8 i 4 25 ik
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Table 2 Lithium and boron contents ( X 107°) in travertine in the Zabuye area

FE i SR b Li B As GRS SR A i A, B
G013 FrAg 1L 6.9 54 S230 T4 145
G119 VY FLES 4.0 130 S231 iy k4t 98
S203 AR B 111 800 618 S232 il 4R 143
S204 A4 Al 47 200 458 S233 LA AR 7Y 94
S205 R AT / 4.4 S234 iy 4 69
S209 £ 8 5 AR / 80 S235 L A 230
S212 ) A / <2 S236 il A 145
S213 AR 302 600 67 $237 2 51
S214 B A 52 280 90 S238 Ak i 30
S215 FLATHR AL 3 74 / 33 S239 LeRuE 52
S222 UL 31 101 S240 it A 78
S223 PHALEY 44 104 S241 iy 46 4 38
S224 VL 53 170 S242 iy A4 84
S225 PHALEY 90 190 38 S243 EAE S 100
S226 (iR 42 101 S244 iR 145
S227 PHFLES 62 101 41 S245 iy 16 4 24
S228 VY FLES 61 200 S246 iy % At 102
S229 va L 133 380 29 S247 FL A UR T 94

3.3.2 SNBSS

A XA B IR ZOIRECE B IR BT R AE
FH A S B R HE AR, B S TE Dy B, KU T S K
RO, SRAEE K E . 2 B ANPIR A L5
ERUZYEAR W B TS e A F 7 AR IR G 4
P A AR 3G PR A G . BN AR ER A L
ik 95%.,

X2 DX — 26 45 A8 vh it B B A3 BT R W (R 2D,
AR . S A ORI AR AR —
e [ VG S /S B TS O TR R R
W, 2% 5 Salton b DX Hb T #i g K B Y 5 5 3k B AL
A A U B GRXAE LU R TR AR, 1991) , v [5] P4 5 €2
K FEAS IR AR R b UK A 4 5 3.3 mg/ L,
6.5 mg/L.1.2 mg/LOPLAF-45,1995), 78 il 4K 55
A ) — A T B SR K TE H CROK A D . &
T BE 3K 40 °C [ TR K IR = o ARy P38
618X10°,

FLAG HE L X — 28 QR4 67 CL8" O [F i
ROHrA R 3, NRAB AT LUE B LA HE W
FEAE) 8" C AR ALIE BN 1. 3% ~4. 7%, &%
TERAR B R #h 1y 8% C A2 A3 [l (10900 ~ — 1470,
PDB., 845 05 Fl F 26 £ ,1988) ; Hirh S203,S204 S 4%
a1 80 C BN, X 5 HiR &l a0 a4 oA
Ko PR SRR B R T — KA KO S T KR
(1) 8" C #5415 S246 S AL i 1 8" C {H 4L S243 B i 48
fEER ATRE S AR S5 GRADH L, KS246

®3 EENKR.ERERMEAN
Table 3 Carbon and oxygen isotopic

compositions of travertine

B 3 C 30 30
FE S| SRAE DA | R 54 /
(%, PDB) [(%0,PDB) |( %0, SMOW)
S203 | ksl | ek 2.3 —13.9 16. 6 125. 1
S204 | Hifkss | fsde 1.3 —13.6 16.9 123.2
S213 |FKHLF A | 454k 4.7 —5.2 25.5 134.3
S214 |BKHFEA | 454E 4.4 —7.5 23.2 132.6
S225 | TUFLEY | S4E 3.9 —10.9 19.6 129.9
S229 | PUFLEY | 54E 3.0 —12.8 17.7 127.1
S243 | A ATHT &y | H54E 3.8 —8.2 22.4 131.0
S246 | EATHF Ry | 4Ede 1.9 —9.2 21.3 126. 6

H:Z=2.048(3" C+50) +0. 498(3'O+50) ,

FE S HCE SRR A AL ) A S A2 1T SR 2 A
Z A REIKH,

Clayton Z£(1968) %} Salton Sea # /K 14 & H ik
Mg b ) WF 5 3R WY PR B R R Y 8 O B AE 1k 7E
—7.95%0~24. 03%0 Z [a] . OK B B2 5 1) 8" O Al X
THSEKAET 8O HARMM SRS, H %"k
Wit R B CIlRLEE ) 38T 3 o, LA I 8 380 A [ % 45 4
SO AHEA FETE Clayton 45 (1968) By FA K ik B2 £h
iy 8O JE A Ho A Al S213 F1 S214 1 8" O {H
W 1 o 3K P RE 2R T 8 A 1) K T B A

25 LTk FL AR HE H DX 5 A 4 BN R $AOK AR
FS8
3.4 RAKBHLIBEE

FLAT HE Hi DX B &R DT 7K 4 7K Ak 2 4 L 3% 4
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Table 4 Hydrochemical composition of river water in the Zabuye area

B K™ Na* Ca®™ | Mg?™ Lit Cl— SO7 HCO; | CO8~ B, O
FE S SR b A ) pH HURE I [1]
(g/L)  |(mg/L)|(mg/L)|(mg/1)|(mg/I)|( X 10~ %)|(mg/L)|(mg/L)|(mg/L)|(mg/L)|( X10~ %)
T154 T A it 0. 240 4,10 | 19.0 | 30.5 | 10.2 0. 20 9.9 / 162.9 0 4.9 7.3 |84 46 HO
T155 JiE A A 0.470 | 5.55 | 89.0 | 14.2 | 13.3 | 0.55 | 51.4 | 9.0 | 257.5 0 27.6 8.9 |[844E6 HO
65 JiE A R 0.799 |25.30 [ 223.8| 16.0 | 22.0 | 1.10 |[156.0 | 74.4 | 385.0| 27 61.3 8.9 (8247 HO
88 WM Ry | 0.819 [13.20 | 97.6 | 32.1 | 48.0 | 1.90 | 50.3 | 24.0 |521.7 0 26.9 8.5 |824E7 f]”
GW-9 A5 o] 3¢y 0.0799 | 0.75 | 2.18 | 13.7 | 1.15 0.01 0.0 5.1 57 0 0.0 8.8 | 9747 H
GW-11 75 I il 0.2027 | 1.44 |18.29| 27.1 | 4.10 | 0.03 2.6 | 14.9 | 131 0 3.2 8.6 | 974ETH
GW-12 | ML | 0.0833 | 1.19 | 5.05 | 14.9 | 1.57 | 0.07 0.9 7.0 51 0 1.6 8.0 | 984E9 H
GW-15 | P54 FiF | 0.1676 | 1.95 | 8.33 | 23.9 | 6.93 | 0.03 1.9 | 19.1 103 0 2.4 8.5 | 9849 A
GW-16 | P45 A5 [-39% | 0.1307 | 0.94 | 5.84 | 20.4 | 3.86 | 0.01 0.2 | 24.8 72 1 1.6 8.6 | 984E9 H
GW-17 | WA A5 3% | 0.0977 | 0.93 | 6.74 | 15.4 | 2.17 | 0.03 1.0 | 13.0 56 0 2.4 8.7 | 984E9 H
GW-18 | WA A F 7 | 0.2096 | 1.63 |31.67 | 15.9 | 4.22 | 0.07 | 12.2 | 17.8 | 115 0 11.2 8.5 | 984E9 H

0 O K 455, 1989,

H1 % A Rl LA Y LA HR M DX K B L 2 408 X 100 245,

B S T T KB (23 X 107 £10 X107 7) Ay 10 F R IE Al 7 . J0 I8 2 L A HIS 3t X ad 2 48 X

~50 1% s BB & BRI R A 2 R A FUR K A [ B R U K A R R L LB

PMEC. 01X 10 D BB +3 Eafh. MWK EIRYIE . bR A K R R AT RE

Li B e & 20 o A KO- B 30 2% ZOR A M UL » K O 2 DY 8 BT AR v ¢ il
x5 AR RBXBARKUFELS (FEIBLEFE,1989)

Table 5 Hydrochemical composition of spring water in the Zabuye area (after Zheng et al. , 1989)

. _——_ WAL | KT Na* Ca?t | Mgt Lit Cl SO;~ | HCO; | CO%~ B Os | on
(g/L) |(mg/L) [(mg/L) | (mg/L) | (mg/L) [(X107¢) | (mg/L) | (mg/L) | (mg/L) | (mg/L) |(X107¢)

Q1 FLAFERIL | 0.518 | 7.40 | 76.00 | 38.31 | 18.15 0.39 55.40 | 71.73 |239.55 | 0.00 11.17 7.8
Q2 FLATERAL | 0.488 | 5.30 | 100.00 | 25.04 | 7.56 0.29 53.09 | 88.46 | 189.18 | 0.00 19.55 7.9
Q-3 FLAFHRTE | 0.629 | 8.40 | 121.00 | 19.45 | 16.64 0. 80 40.56 | 91.57 |299.13| 0.00 31. 85 8.1
Q-4 FLAEBIL | 0.364 | 5.70 | 36.00 | 29.53 | 17.37 0.24 12.53 | 40.65 | 214.37 | 0.00 7.91 8.1
Q-5 FLAERAL | 0.577 | 6.60 | 62.00 | 59.76 | 17.24 0.63 14.18 | 35.86 | 372.22 | 0.00 9. 00 7.9
Q-6 FLAGERAL | 3.229 | 84.0 |820.00 | 4.99 | 14.58 3.64 | 267.10 | 632.40 | 73.71 | 495.00 | 833.82 9.1
Q-7 FLAGHR </ | 0.217 | 1.20 2.00 | 42.50 | 6.90 | <<0.05 | 9.56 | 18.89 [135.13 | 0.00 0.87 7.9
Q-8 LA | 0.591 | 5.90 | 50.00 | 67.40 | 30.25 0.24 90.02 | 60.73 | 276.40 | 0.00 10. 51 7.5
Q9 FLGESAR | 0.670 | 5.20 | 100.00 | 48.46 | 17.12 0.43 61.00 | 32.04 | 374.68 | 0.00 31. 37 7.7
Q-10 FLAFHREE | 1.166 | 96.5 | 275.00 | 20.35 | 20.39 1.47 | 326.50 | 131.50 | 246.92 | 0.00 47.10 8.2
Q11 FLATHS 0.732 22.2 35.00 | 63.85 | 37.82 1.39 316.60 | 61.21 | 163.38 | 0.00 30. 23 8.2
Q12 FLATERS | 0.425 | 5.20 | 70.00 | 24.74 | 13.01 0.28 23.28 | 61.69 |210.07 | 0.00 16.59

Q13 FLAFERAL | 0.359 | 5.20 | 70.00 | 11.17 | 8.47 0.63 13.19 | 53.80 | 178.74 | 2.42 15.49

GW-1 FLAFHRPE | 0.124 | 1.00 5.77 | 23.60 | 1.39 0.03 1.90 | 10.44 | 74.00 | 3.00 3.20

GW-3 FLAGEBYE | 0.226 | 1.22 9.48 | 29.70 | 12.10 0.02 3.80 | 13.15 | 153.00 | 0.00 3.20
57 FLAEBES | 0.469 8.6 69.1 | 53.10 | 22.70 0.02 129.4 | 59.6 | 169.6 0 8. 00 7.70
64 FLAERRE | 1.990 | 71.3 | 675.0 | 3.40 3. 40 4.70 582.5 | 220.5 | 297.6 144 137.76 | 9.35
92 FLAGHEBRS | 0.546 | 25.0 | 155.3 | 12.00 | 6.10 1.00 98. 6 86.5 | 257.5 0 32.92 8.55
93 FLAERES | 0.574 | 12.9 98.1 | 68.10 | 28.20 0. 80 246.4 | 34.6 | 140.3 0 14.71
68 FLAERE | 0.410 5.0 80.7 | 50.50 | 14.20 0. 40 26. 6 73.0 | 292.9 0 13.01 7.30
69 FLAERE | 0.396 5.7 69.2 | 47.10 | 12.80 / 24.8 57.6 | 284.9 0 10. 40 7.15
78 FL AT HE 5 0. 355 5.0 65.7 46.10 | 11.20 0. 50 21.6 53.3 280.7 6 11.03 7.35
71 FAERE | 0.256 3.7 24.5 | 50.10 | 15.10 0. 20 57.8 24.5 | 152.5 0 3. 14 8. 40
192 AR 0.402 7.1 80.5 | 36.27 | 10.40 2. 20 32.6 36.5 | 284.3 0 19. 80 7.52
208 A B 0. 342 7.5 33.0 | 58.12 | 13.13 0.45 12.8 25.0 | 295.0 0 4.90 7.86
89 4,51 5 0.250 | 11.7 54.0 | 15.80 | 11.90 0. 50 18.8 37.0 | 191.0 0 4.57 8. 10
90 “©5 5 0.503 | 18.9 | 116.1 | 27.50 | 13.00 0. 90 39.0 86.6 | 350.8 0 28.52 7.70
96 LRI 0.664 | 55.3 | 200.0 | 5.40 1. 80 1.50 174.1 | 100.9 | 219.7 0 14. 80 9. 60
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FE LWL XAFAE TR Lo

FL A B Hi X B 8 X AR 7K (14 7K Ak 24 AL WL 35 5.
BT LUE L FLA R X K Li f  0m
FARX Y Li & dt, KA 4> H g /K (0. 194 X 10 %) &
Bfs EHCT A . KB E iE  A3 2 48 X1 B A
F 20 245 MWK (4. 5X10 DHEBE.

3.5 B YERRIES
3.5.1 REBYWRK

A A T 1A LA B b X BR Ak 2 T S A BF 5T .
ARSI R FLA HB b DX T IR & LB # . X &
BRI .

(D54 A8 AR AR UIE . AT AN 17 2 Hh
FROK I BIF 53 2% BH K38 43 i K 5L B 8 ) AR 7K IR
PEPR B R 5 . R K T 3 A 0 28 B H o
1 R 45 5 K L 98 A ML TS L 52 b R B B R
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Abstract

Located in the interior of the Tibetan Plateau, Zabuye Salt Lake is a modern salt lake deposit. Study
of the geochemistry of the Zabuye Salt lLake area indicates that: very high Li and B contents and
appearance of tourmaline veins in metamorphic rocks and altered rocks imply lithium- and boron-rich
hydrothermal fluids occurred at depths in the Zabuye area; the Li and B contents in sedimentary rocks of
all ages are lower than the average contents of their analogues except for Late Carboniferous sandstone
which has slightly higher lithium and boron contents; the Li and B contents in volcanic rocks are lower
than the average contents in basic igneous rocks except for Early Cretaceous basic igneous rocks which have
higher lithium and boron contents; Quaternary travertine, which occurs in large amount in the area, has
very high lithium and boron contents, which suggests that the early-stage hydrothermal system afforded
substantial amounts of ore-forming materials such as lithium and boron; the lithium and boron contents in
rivers and springs are a few to a few hundred times the average contents of the world river water,
suggesting that the product of water-rock interaction at the surface and in the subsurface is also one of the

sources of ore-forming materials.
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