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Fig. 1 Sampling locations on salt lake and water systems in Xizang
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Tab. 1 General situations of some salt lakes in Xizang

[l *x B | BRERE BEeE
iEA ® £ | & % pH KALZEAED
(km?) (m) (m) (/L)
R 80°30° 34°37” 97 1.0 5002 7.6 173.04 Mg
& i 80°07’ 33°07 8 0.20 4504 8.9 15.05 c
H AL 80°1s’ | 33°32 | 3 4300 8.2 63.12 Na
R 80°20° 33°33 4 0.30 4300 8.9 22.04 c
PITEE 80°34’ 33°02 27 0.30 4324 9.2 67.38 Na
W 81°44’ | 32°46’ 55 1.20 4427 9.2 86.80 C
2R 84°01’ | 33°18° 4 4543 7.6 329.35 Mg
HeEFRI 82°31" | 32°33’ 35.25 0.15 4400 7.9 340.58 Na
HAeZKE | 82°2% | 32035 60 1.20 4400 8.0 210.54 Na
HAZEIL | 82°157 | 32°35 35 0.15 4400 7.5 307.90 Mg
R 82°12¢ | 32017 33 0.50 4604 8.0 214.18 Na
AR 83°30° | 32°10' | 101 4370 8.8 13.54 Mg
R 84°35’ | 33°33° 32 4580 8.8 190.64 c
2 84°12’ | 33°12 32 4505 8.2 193.25 Na
R 84°05' | 32°02 86 4490 7.4 91.29 Na
o 84°447 | 32°10’ 84 1.50 4416 8.9 139.74 Na
K 84°58’ | 31°17" | 111 4636 9.3 35.55 | Na
- Yt 84°58" | 30°47 90 4850 7.4 277.65 Na
#EER 87°15' | 34°34’ 58.7 4902 8.7 12.85 Mg
$EEE 87°13° | 34°34 4902 8.4 11.22 Mg
BREEFR 87°00° | 33°50 80 0.05 4830 7.3 322.58 Mg
BnkE 86°58" | 33°33" 10 0.20 4766 7.0 322.44 Mg
HxE 87°46’ | 33°05’ 14 0.40 7.3 320.08 Mg
Rk E 86°45 | 33°00’ | 100 1.50 4557 8.2 96.82 Na
FLALEE 88°06° | 33°10 36 4775 7.4 333.32 Na
TR 84°22’ 33°40" 12 4608 7.9 135.36 Na

a) CRIEEHT, Na RERMUE, Mg ARERBEVE,

B, BE-ENE L ARE T HFEREER 26 ML, 6 KRH. 10 4bRAK 34
BEXASEATRREEBNESE. 0. REEZEWMRENHRE R, KEE 1978 Fif
E R B v S AR BN, REEMXALTAEBOREILS (H 1D, XENHE M E
ZAMBEHT, PEABBRER, TRDE; SIIEBERY 4576m, $KERY
47.89km?, KR 0.62m, pH {H=8.2, MFLE% 166.4g/L (GE 1),

—. HEERIIRED T
1. &8
IR 1o &HWATORESEREFITE 2, 0l 1, K2 Bil, H6T
FEASE-ZE - R R S MDA, IR PR R S BRI BR, L%,
B RIAE S % T R EATORR SR EEEY, R SRR K,
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#2 BERLEHAKDHOARERRES (ng/L)

Tab. 2 Trace element contents in salt lake waters of Xizang (mg/L)

W & Al Pb Fe Cr Ma Ni Cu Zn
% K & 0.010 0.0022 0.055 0.034 0.049 0.012 0.0066 0.060
& 0.033 0.220 0.165 0.0011 0.0098 0.0048 0.011 0.212
R % 0.027 0.110 0.039 0.015 0.0064 0.0032 0.0058 0.060
HOR & 0.022 0.270 0.077 0.049 0.006 0.0094 0.0082 0.060
#®OR i 0.047 0.0056 0.137 0.031 0.0037 0.012 0.016 0.060
o4 4 0.091 0.0062 0.102 0.0072 0.002 0.003 0.013 0.089
# TP 4 0.029 0.015 0.060 0.012 0.068 0.005 0.060 0.124
HeEFRI 0.110 0.220 0.850 0.021 0.027 0.019 0.067 0.342
HLexEl 0.009 0.001 0.480 0.004 0.010 0.003 0.030 0.120
HexE I 0.110 0.018 0.460 0.006 0.027 0.003 0.065 0.150
B R 0.275 0.003 0.047 0.007 . | 0.087 0.007 0.103 0.060
£ oK & 0.037 0.008 0.060 0.006 0.003 0.002 0.020 0.074
FHREE 0.025 0.010 0.180 0.015 0.011 0.005 0.016 0.074
= W 0.028 0.004 0.046 0.008 0.007 0.003 0.007 0.081
BOR 0.020 0.011 0.052 0.007 | 0.003 0.004 0.016 0.052
" 0.029 0.0033 0.212 0.0088 2.432 0.090 0.0096 0.033
xR 0.006 0.012 0.300 0.008 0.004 0.004 0.021 0.410
-l 0.039 0.009 |, 0.180 0.023 0.003 | 0.005 0.011 0.070
#E R 0.032 0.003 0.058 0.010 0.006 0.002 0.005 0.250
% e &\ 0.045 0.012 0.037 0.009 0.004 0.002 0.003 0.190
HRBEF 0.059 0.012 0.101 0.016 0.106 0.005 0.017 0.100
3P 0.120 0.046 0.094 0.005 0.153 0.010 0.043 0.730
MxE 0.095 0.024 0.180 0.022 0.010 0.005 0.011 0.075
i 0.070 0.008 0.300 0.010 0.005 0.005 0.037 0.640
LAEE 0.100 0.036 0.144 0.005 0.043 0.005 0.012 0.100
TR 4 0.053 0.005 0.065 0.011 0.004 0.005 0.010 —

a) 1978 £ HEIFINE RN, AERTHRIBETRET EKERELZ RG> FEESREERREHRILE
#IKRE ICP SR 7R {HIE

7Ry
— CiJCly

c./Cl,
Kb, €, Co. FRARBKREEKDEREEBENKRE (mg/L); CL,Cl, 53124
KRB H KPP ERANKRE (ng/L). HENERRZBM K FITE 4, H K EREFH,
PR K P RESEBESEEBEARHE,IHFH: Pb> Mn > Cr > Fe > Zn > Cu > Al>
Ni,

3

2. KR (AT RAFKSBEAK)

P K RARERESBREREHHATNE, 5 RS, B AL, HEH
JUEZEFJLE, P ERLTEILEE; S ENET LE RSB L NEEKRLE, IEH
JUERELTE, PR LERILTHEGE S, £5), Hilt, ABRKRTHRERERRE B4
BEN, WRTERENRESBEKR,
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Tab...3 Trace element contents in water systems of Xizang (mg/L)

X Al Pb } Fe Cr Mn Ni Cu Zn | BASEHE
TEEA | 0.077 | 0.005 | 0.092 |0.611 | 0.004 - 10.003 | 0.040 | iRAEHKE

el SIS 0.026 0.003 0.100 0.004 0.002 0.011 0.013 0.180 KL
BhrE 0.014 0.001 0.019 0.002 0.002 0.003 0.001 0.023 bz &5
HHWAH | 0.017 | 0.002 | 0.018 | 0.001 |0.002 |0.002 |0.003 |0.018 | @ 4

% MEEEEAT | 0.040 | 0.005 | 0.056 | 0.011 |0.066 | 0.002 | 0.004 |0.200 | $LBEIAL
HEEEA | 0.0085 | 0.310 | 0.047 | 0.011 ]0.001 |0.013 | o0.0081 | 0.060 | #r 5 &
HEEER 0.051 0.010 0.077 0.004 0.004 0.002 0.005 0.280 = =]
W EHER 0.086 0.006 0.087 0.007 0.015 0.004 0.012 0.19 WoH

Y .

§ SR T 4 | 0.025 | 0.008 | 0.126 | 0.005 | 0.004 |0.009 | 0.018 |0.26 KASKE
et R 0.013 0.002 0.017 0.001 0.002 0.001 0.004 0.009 bz (>3
HAsEE | 0.012 | 0.004 [0.140 [ 0.003 |0.001 |0.001 |0.610 }0.019 | # 7 &%
EUREERER | 0.052 | 0.0041 | 0.026 |0.0033 | 0.001 |0.002 |0.006 |0.030 | B /x4
BREER 0.019 0.004 0.024 0.003 0.002 | 0.001 0.040 0.018 KR
HAe%ER | 0.016 | 0.004 |0.021 |0.002 |0.002 |0.001 {0.010 |0.060 | Lg% I

X o
#IREEE | 0,016 | 0.0009 | 0,068 | 0.015 |[0.001 |[0.001 {0.030 |0.030 | # IF &
%S | 0.027 | 0.270 | 0.099 | 0.019 |0.012 |0.014 | 0.0052 | 0.122 | K K #

X H # 0.075 0.007 0.210 0.009 0.072 0.001 0.003 0.031

g % F 8% | 0.023 |0.001 |0.040 |0.002 |0.001 |0.001 |0.003 |0.018

K b= 1 0.022 0.003 0.024 | .0.001 0.012 0.001 0.005 0.037

x4 ERENKFEREBOELRK
Tab. 4 Riched coefficients of trace elements in salt lake waters of Xizang

AH K ik H Rk 1K
€l (mg/L) 19000 92290 Mn (mg/L) 21073 0.119
Al (mg/L) 0.01 0.059 Mn/Cl 1.05%10-7  1.29%10¢

Al/Cl 5.3%x10"7 6.4%10°7 Kyia 12.3

K J 1.21 Ni (mg/L) 2.0%10-3 9510~
Pb (mg/L) 3.0%10-3 0.041 Ni/cl 1.05% 1077 9.7x10-%

Pb/Cl 1.05¢10-° 4,44 1077 Kni 0.93

Kob 444 Cu (mg/L) 3.0x10-3  0.024
Fe (mg/L) 0.01 0.172 Cu/cCl 1.57% 1077 2.60 %18~

Fe/Cl 5.26 %107 1.8610¢ Kc, 1.7

K. 3.54 Zn (mg/L) 0.01 0.169
Cr (mg/L) 3,0 1074 0.014 Zn/Cl 5.26%1077  1.83%10~¢

crjcl 1.5 108 1,510~ Koa 3.48

K¢, 10
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Tab. 5 The enrichment of trace elements in water systems of Xizang

W H cl Al Pb Fe Cr Ma Ni Cu Zn
*

PO KSEEAK (A) | 6.27 | 0.04 0.004 0.091 | 0.004 | 0.028 |0.001 {0.004 | 0.03
C | ok (TR) 11.25 | 0.031 | 0.054 0.055 | 0.007 | 0.013 |0.006 | 0.005 | 0.087
2 | 52K ® 179.65 | 0.029 | 0.031 0.069 | 0.006 | 0.004 |0.004 |0.014 | 0.102
HRFK (WR) 0.05 | 0.0001 | 0.040 | 0.001 | 0.0082 | 0.0005 | 0.0015 | 0.03
B/rEEK (W) 19000 | 0.01' .} 0.00003 | 0.010 | 0.0003 | 0.002 | 0.002 |0.003 [ 0.01
A/WR 0.8 40 | 2.3 |40 |34 |20 |27 |1

= | TR/WR 0.6 . | . 540 1.4 [ 7.0 1.6 [12.0 3.3 | 2.9
= S/WR 0.6 , |+ 310 1.7 | 6.0 0.5 1-8.0 9.3 [ 3.4
i AW 4.0, | 133 | 9.1 133 |ie0 0.5 |13 3.0
TR/W 3.1 | 1800 5.1 [23.3 6.5 3.0 1.7 | 8.7

S/W L ' 2.9 1033 6.9 |3.3° |z2.00 |20 4.7 ] 29.4°

. MMM RS R RREE

*'“ﬁﬂ7k¢i§gé%ﬁ'}‘%%m%ﬁﬁ@?@?‘wﬁ)ﬁﬂﬁﬁ% ZFB‘CEL\EU\MTJ‘?E R o

LiRxX s

BIABI RS, IR i E B M A EETEE‘#E’J{@%QE Fe, Mn, Ni,
Cr,Al,Cu, Zn, HEBHEMEEH(E Cu, Zn, Al FEREEEMEDIFRRK); PP &R
B EMERGE 6)o ERFSBMOMER, BRoH P, BREEREN, CHBEE
eklim (R B R A S  BEEE (RS REE D EEEGLRE. LR#EWH
o XEHEEEBRFHT, ERRMHIE, BURT ZRHMATERREES BT Y
BRIFHIRLFEE o

*®6 ARTAEEPREEBEE (107

Tab. 6 Trace element contents in different type rocks in Xizang (107¢)
]

T H Cr Mn | Fe(%) Ni Cu Pb Zn Al(%)
8 S 3560 2500 9.43 650 10 0.2 56 4.5
EEE 370 2100 8.56 230 87 1.9 100 9.1
oh 52 78 1500 3.61 80 35 9.3 69.9 8.9
B 2 25 800 2.96 20 10 22.7 48 18.6

z:;‘cﬁﬁ&ﬁ:mlm%&%ﬁ%eﬁ%ﬁﬁéﬂ%ﬁr& EEBKRIE 23°C, BIK
T - -36.8°C, 4L —0.9°C, EREIR 22°C, FEEAKED, (X so—zss..smm, H&Eh
F6—9 A EEBEE 2065.7—2300.0mm, EMEARNILESILTE. BEEL, KM
IR A IR R 7942 X 108 /cm®; H AL, X 3000—3200h/a, futhT2
S, R INEIE B RAL, T B R R R KRR KRR T8 A XX R MRS AR E
ZEES RS TEANSERE,
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Fig. 2 Relations of trace element contents

among salt lake waters and rivers,

springs in Xizang
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Tab. 7 Relations between trace elements and chemical types in salt lake waters

in Xizang
- - TRERSh R EMT R WMERETR
O] (13) ®
Al 0.043 0.063 0.056
Pb 0.127 0.033 0.016
Fe 0.131 0.219 0.123
Cr 0.018 0.012 ~ 0.013
Mn 0.007 0.017 0.047
Ni 0.006 0.013 0.005
Cu 0.012 0.027 0.026
Zn 0.109 0.156 0.187

g EFTR, TR SRR RS KRB E R PRRESEERVEER

HEERR.

[1] FEBE, 1981, FEREFLMNKRMLEE, BESHE, 12(6): 498510,

g % X W
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[2] kRS, 1984, TR MBS, B2 H R, 65—112,

{31 REEF, 1988, FEEAHEPEHRE, 18-21,40—-43,

[4] RIERE, 1984, b, LR ER B R, 313321,

{51 William, J. Green et al., 1986, Mn.Fe,Cu, and Cd distributions and residence times in closed
basin Lake Vanda (Wright valley‘, Antarctica), Hydrobiologia, pp. 237—245.

TRACE ELEMENTS IN SALT LAKES AND WATER
SYSTEMS IN XIZANG (TIBET) PLATEAU

Yu Shengsong
(Institute of Sali Lakes, Academia Sinica, Xining 810008)

ABSTRACT

Trace elements lik.é Fe,Mn, Al,Cu,Pb, Zn, Ni and Cr in 26 salt lakes, 6 rivers,
10 springs and precipitation waters in 3 areas in the Xizang Plateau from 1978
were measured and discussed. The author noticed that: 1. Trace elements are hi-
ghly engiched in salt lakes, rivers, springs and precipitation waters in this region,
the highest one is in salt lake water. The enrichment level of trace elements in
salt lake water is in the following sequence: Pb > Mn > Cr > Fe > Zn > Cu>> Al>
Ni. 2. The rock types, climate patterns, lake basin and hydrological conditions
in this region are contributofy to the enrichment of trace elements in salt lake wa-
ters. 3. High trace element content rivers, springs and precipitation waters are the
main direct factors that control the enrichment of trace elements in salt lake
waters. 4. The salinity, pH values and hydrochemical types of salt lake water

also influence the enrichment of trace elements.

Key words Salt lake, Trace metal, Xizang.



