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Fig. 1

Overview of the study area and locations of sampling sites (a) Overview map of the Qinghai-Xizang

Plateau, (b) Sampling sites in the Black Sea lakes, (¢) Sampling sites in the Charkhan Salt Lake area

K A2 KT 2 mm AOREAT , HRAERE S 0 JUR A 40 R
TR RS A AILTT & &, R 0.2 ~ 0.3 g AR IR
i E TR AR L (2) R BRA AL 1 RS A
10 mL 30% H,0, % , K BE b & T 18 KUHE P 179 1, 44
M b, A LS 38 43 N, T E VAR B T HLJC AN
AN (3) FSBRBRIRER : A 10 mL HCLE T ,
ARSI N F TG B A A L (4) PRRRARAE - 1)
PR R K B B IR A HEY 12h, 2
Jei FAAZR B W 25 B IS, B B FIAY 2 20 mL ¥
W o (5) 1] T Ak B 58 J 1) B3 A AR S S I 10% 11
SY RIS I (NaPO, ) o, FFE4 T8 75 43 BIORIMIR 5 Ab 2
H A 2 43 10 Ok R AR IR, i O AR
BROFRE S IE = VR IFEIRIRG 30 s, 3 2L (1) - K (AR
R B LR AT AT SR

4B ICR T 1 SR R AR RE b UEAT VA
T A AR 3 O - AR 5 SR R R A R S R
LR e, ARG Eh MR e 2% s T i B & S5 5 1
W JE T & 63 ¥ (ICP-AES, Agilent, 5110) #£47 43

Mo # Bi/Hg/Mo/Ag/W #5155 BB A6 B , P
HL B A 25 B TR (Agilent, 7900) 43 M, 23 B A
255 R 45 1 R 6T i 22 (RD) %% A1 By J3E 458 71 A X6 35 22
(RE)%H)/NF 10%. 4 JE TR Hr 4R HE K
FrEY B GBWO07309 (GSD-9, VA LA # ) 1 A b
WESHZYI . REREORE S (B 10 MRE SO A—A 5
HEV TR — AN R LU TR B S . 5000
K FR AN 0T (25 R (A RS ) I8
FHAR R B AS [) 7 s 0 A7 2 S A, 2 755 20 BT B0 K
JEFNERGRE . M4 SR Bos , bR B e S
I A B AH X i 22 (RSD) B1/NT 5%, T 52 FE
(AR D 22 591K T 10% , 26 I A 52 $50di v i T 4
1.4 BEESKEIEH(RI)

WIS KAREOL 2 — R ST R h S 4
JETE Y A A RG] R B XU PRI i 7
FEHFXVIRY T 2R E SR NS KT RS
A AR SRS HR S E R A L) ~ (3)!*,



5524

TP A AR IR AT AL A [ £ B2 WA 2 SR DUR WAL JEE 15 o 5 J T SR AR IE S BRI 18 7R T X 35

ci=C/C, (1)

E =T x(C (2)

RI=>E; (3)
i=1

Kb CoNTTRYI TP E SR i & &, mg/kg; C! AU
YrhE S E s RE AR SEH IS TR
HRAE") ,mg/kg; C MUY ESE i NEER
BT MUY TR R4 § (TR R R E R
Y E AR i P AR E B RN Th 2
G R e (O oA BN AN I 1= - QR 2 S Ry LN
T8 B PN 45 F 0T 53k A SE S IR AU (RI <
150) , RN AR RGIHARZ T AE KU (150 <
RI<300),FK/mES RG] HeZ B RGE W , 75 N5
WA 5 %58 v XU (300 < RI < 600) , R AE B ARG E 2
SIS P 3, T R T T e 5 5 XU (RE = 600) , 3%
NG 2 =TS = BL ST 3 K Feoi

2 BRSNS
2.1 FMEHIEERSH

fd FH QGrain 0.2.4°" k4B BRI HIIA A5 R 4R
1% 2 DR A 6 g 4 0 FORLJE 280 AR P Udden-
Wentworth FrifE "> DRk EE 70 P02 (< 4 pm) |
Y4~ 16 pm) HHREMEP(16 ~ 63 pm) FHEP(> 63 um) .
2.1.1  RiBEEA AL
FRAJE 2 Z DT YRL B 4 e (3% 1), 2R
S8R E IR 8 4 4 09 25 8] A L RE R B —
FEMSLE AR E RS MENOEE L 4K
fib PR RS RIS DU 2 21 45, J W AR B H AT
ZYIE AR 2 TR R . [RIB Wb 1 PR b 3
5P A R A AR T (ZRIEEIIIA N 0.37% ~ 62.74%, 5%
IR R 0.73% ~ 67.83%) , 3 B Jmy B = RE A 1% 5 & 1A
RBEATEIEAE, S A ok 2 . 2R, H 3= DU
53 K Ay A REAEA BT AS[R), RIEEEA LARS R (-3
28.50%) FN 4R A b (SF3°h 27.52%) £, B+ &
B CEE4°h 22.36% ) , £5 4o i 2558 K, /K 3l
FT 1 RZUTERFE S AR 4L
Table 1 Particle size composition of surface-
deposited samples %
TR BRI AR

WM B/AME FEE BKE BAME FEE

Fhit 4577 836 2236 3632 449  16.84

AMkpab 4938 1238 2752 5324 839 3221

oD 3555 448 21.62 4755 971 34.67

[ 62.74 037 2850  67.83 0.73 16.28

FeA s H TR IR BE 4 BEHR 22 5 i 438 JRK T 6 381 ) 1A
oML B A (F 1k 34.67%) FIAH Ry BB (F ¥k
3221%) M 5, J P AR (16.84%) , i ib
KA A B I 66% , ki BE S A F X E 50, R ik
PR AR .

(a) #it X (b) R X
o W@E ‘7 = W‘@E

36.3

SAEERN%
=85~ 13.5

(c) rPofLA Y ] N

IRV L%
=0.8~104

10.5~16.3
16.4~26

372
373~41.4

37.3 26.1 ~41.8
=4].5~475

=4]1.9~67.8

SRIEWIN/% SR/ %
=46~ 14.4 =0.5~9.7
14.5~18.9 9.8 ~:1
19~21.1 15.8~25.1
21.2~257 252~397
~ =258~35.5 =39.8 ~62.7
R =
B2 FEHNAAESRIT R R ZVIUR Y R 4 5
14725 (8] 434

Fig.2 Spatial distribution of particulate fractions in surface
sediments of the Black Sea lakes and Charkhan Salt Lake
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Fig.3 Spatial distribution of surface sediment grain size
parameters in Charkhan Salt Lake and Black Sea lakes
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Characteristics of Grain Size and Heavy Metal Elements in Surface
Sediments of Lakes with Different Salinities in the Golmud

River Basin and Their Environmental Indications

DONG Bo'*?, CHENG Aiying"*", WEN Jinxin"**, LI Hongyu'*”, XUE Hongpan'?,
WANG Shun'?, GAO Chunliang'*, WEI Haicheng'-*"

(1. Key Laboratory of Green and High-end Utilization of Salt Lake Resources, Qinghai Institute of
Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China; 2. Qinghai Provincial Key
Laboratory of Geology and Environment of Salt Lakes , Xining, 810008, China;

3. University of Chinese Academy of Sciences, Beijing, 100049, China)

Abstracts: As a typical closed intermountain fault basin on the northeastern margin of the Qinghai-Xizang
Plateau, the lake ecosystems in the Qaidam Basin are sensitive to global climate change and human activi-
ties, making it an ideal area to study environmental changes and sedimentation processes. In this study, the
surface sediments of the Heihai Lake and the Charkhan Salt Lake in the upper part of the Golmud River Ba-
sin in the Qaidam Basin were analyzed for particle size and heavy metal content, and the spatial distribution
of heavy metals and their significance in the environment were revealed by the Potential Ecological Pollu-
tion Index (PEPI) method. The results showed that the Charkhan Salt Lake was dominated by medium-
coarse chalk and fine chalk, with the total proportion of chalk exceeding 66%, and the particle size distribu-
tion was patchy and relatively uniform, reflecting a stable and low-energy depositional environment; the
Heihai Lake was dominated by sand and fine chalk, with high clay content and large extreme difference be-
tween the grain sizes, and the distribution was continuous with the ‘high in the north and low in the
south’ , which indicated that the hydrodynamic conditions were strong and the sorting of heavy metals were
not as important as they should be. The hydrodynamic conditions are stronger and the sorting is poorer. The
average contents of Cr, Cu, Pb, Zn and As in the Heihai Lake were higher than those in the Charkhan Salt
Lake, showing strong spatial heterogeneity. The results of the potential ecological risk index showed that
the study area was in a low-enriched and uncontaminated state, and the ecological risk was slight, of which Cd
and As were the key risk elements. In addition, the surface sediment grain size of Charkhan Salt Lake and Hei-
hai Lake significantly affected the distribution of heavy metals in the following order: clay > medium-
coarse silt > sand > fine silt, and clay was the main carrier of heavy metal enrichment. This study provides a
scientific basis for understanding the depositional process, environmental pollution characteristics and eco-
logical risk assessment of lake-salt lake ecosystems in arid regions.

Key words: Golmud River; Surface sediments; Particle size analysis; Heavy metal elements





