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Abstract: This paper is the result of environmental geological survey engineering.

[Objective] It is of great significance to understand the distribution pattern of saline mineral deposits in lake basin for the
reconstruction of palaecoenvironment and palacohydrology. However, the studies on mineral distribution for groundwater recharged
lake sediments are few, which hinders the climate—environmental reconstruction in arid area. [Methods] The Badain Jaran Desert,
located in western Inner Mongolia in a hyper—arid area of China, is characterized by the coexistence of more than 110 perennial
lakes and thousands of mega—dunes. More than 90% of the recharge of lakes between mega—dunes is groundwater. In this study, we
analyzed the mineral assemblage and distribution characteristics of the surface sediments of eight lakes with different salinity in the
Badain Jaran Desert. [Results] (1) For individual lakes, the distribution pattern of saline mineral deposits is similar to those of lakes
with runoff recharge, that is, there are more detrital mineral deposits at the edge of the lake, and the saline mineral deposits gradually
increase towards the lake interior, and the mineral types gradually change from carbonate to sulfate and chloride. (2) The mineral
composition of the sediments near the lake edge is more easily affected by the variation of lake water level and area, while the
sediments near the lake center may be affected by the water depth and the groundwater recharge. (3) The shallow lakes are well
mixed and are not easily affected by the stratification of lake salinity and water temperature, and the replenishment of fresh water at
the bottom. Moreover, the total content of salt minerals has a good linear relationship with the salinity of lake water. [Conclusions]
The changes of saline mineral assemblage and its content in the lakes recharged by groundwater can well reflect the changes of lake
salinity and can be used as a proxy of climate—environmental reconstruction in desert areas. The lakes in desert are highly sensitive
to climate change. The changes of salt mineral assemblage and content in desert lakes can be used as an important basis for

discussing environmental problems such as global warming and desertification.

Key words: groundwater recharged lake; saline minerals; climate—environment; environmental geological survey engineering;
Badain Jaran Desert

Highlights: The distribution pattern of saline minerals in surface sediments of groundwater recharge lakes is similar to that of runoff
recharge lakes; There is a good linear relationship between the total content of saline minerals in lake sediments and the salinities of
lake water in the Badain Jaran Desert.
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Fig.1 Geographical location of the Badain Jaran Desert and sampling site distribution of lake surface sediments (Map of China from
http://bzdt.ch.mnr.gov.cn/)
AG-Aigennuoer Lake; BL-Bilutu Lake; HN-Hainigete Lake; SB-Shaobaijilang Lake; SG-Zhunsangenjilin Lake; SY-Sayinwusu Lake;
TS-Taosenjilin Lake; ZE-Zhaoergetu Lake

Sk T K2 B AR R ) PG G T ) XV X A T AN
( Gate et al., 2008a; Dong et al., 2016; Wang et al.,
2016, 2021), WIAZKALZZEAURRIE (FE%245, 2010) Fl
R K7 (K 3E45, 2015) BT A IFSEIA M VP EEIX
T K B 2R R ) P G BN
3 MRS

HR A5 A1 BI04 R 2, AR UR B 5 159 3k B S Rl
1.86~435.79 ¢/L([fi%z, 2012), ThEEALR I A AR A 75
M (1.86 g/L) A= 5 35(15.56 /L), HAx 6 TA
R YK F 200 g/, wE BOBIIA B 1E B L& 1.
2021 4 8 A, FIH VG IR A4 (b [E i
BRFAE B ) A E R 8 A I RET
37 NIRRT R ZRE S (1, & 2), B SRR S A
B GPS HE IR, HAR ISR 20 SRR P f
FH SM—5 {548 M R4 (Speedtech, USA) 7E R HE A
D SR A R B /KR, DU 1] 0.6~79 m, il 5 A%
0.1 m, ZE/KIR/INT 0.6 m R RAE 1 8 FH LRI K
o WHARIRHE SR EE ST A A 48, 3R 50
TR 2~3 K, HEH A B4 LU YT

WK AT Ia , R IR TR TR R T R R
TR ARE i 2 BT PR T 27 Bk AR 200 H S
1, AR A MR R #3 hrh, PRUERE SR S
LSRG O R 7/ AN W T )| AN o= =
BREPREE H S S I = AT, AT 22 AR A R Y X0
Pert Pro BURy &y X SR AT S AL HEA TR . A i LA
0.017°f 2K AE 5°~75° 20 BT PN S48, Tl E
R 2E+5%, ZJ5f#i ] X° Pert High Score Plus %X {4
XPARAG I TS AT 430, JF 456 W BRI AE I P13
MRYDELIA 2R JZ DU P 2 LA 92 R (4 L
B4, 2015; Ty R HESE, 20155 Li et al., 2019) 23145
AN A S S

4 %5 R

37 AN 2% 2 BE S 4 B R LK 2
R 3, T YAl TN EEE T, & AR A
60%~97%, LN AL, KA+ 15 1
UK BRBRER W), 43 R b Bk i B ) S 30 8 4
flfr . o, DRSO, X =R e S —AN A
AT R, S RASEIE RN 1%~20%, 2 G UL

http://geochina.cgs.gov.cn H1E LT, 2024, 51(6)


http://bzdt.ch.mnr.gov.cn/
http://bzdt.ch.mnr.gov.cn/
http://geochina.cgs.gov.cn

55518 4 6 1)

A CPRE AU BEIAR 2 DURRYIEE S0 W) A B U ST B 46 718 2081

®1 ARXWBERER

Table 1 Basic information of the studied lakes
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Fig.2 Sampling location of surface sediments of lakes in the Badain Jaran Desert
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Table 2 Mineral composition of surface sediments of lakes in the Badain Jaran Desert

% b =i
WIS RIE L) RGBS kim SRS Bmre mmmow  MOES W
SB-1 -1 99 1
IDTSTINNT A A
SB-4 WA 1.1 98 2
SY-1 -2 96 4
Eeanon s Na . e w
SY-4 50 13 99 1
SG-1 -20 96 4
SG-2 10 0.4 97 3
HERR &M (SG) 212.86 SG-3 50 1.6 96 4
SG-4 100 49 88 3 6 3
SG-5 150 49 87 4 6 3
ZE-1 W 4.9 96 4
ZE-2 -5 77 4 14 5
HR/RI&E (ZED 262.97 ZE-3 10 0.5 74 5 12 3 6
ZE-4 50 5.3 70 4 20 5
ZE-5 100 5.5 67 2 23 8
AG-1 -3 97 3
AG-2 5 0.4 97 3
YRHER (AG) 308.91 AG-3 50 1.2 92 8
AG-4 100 49 83 2 15
AG-5 8.3 87 3 10
HN-1 -1 90 9
HN-2 3 0.4 81 3 14 2
e (HN) 308.97 HN-3 10 2.1 90 2 6 2
HN-4 20 4 84 3 11 2
HN-5 40 42 81 1 17 1
TS-1 -10 97 3
TS-2 5 03 88 4 8
fafkek (TS) 348.31 TS3 40 53 76 0 2 2
TS-4 60 4.6 60 2 15 19 4
BL-1 -2 78 20
BL-2 5 0.5 82 2 12 4
PEE (BL) 435.79 BL-3 20 3.4 74 0 20 6
BL-4 50 3.7 60 0 24 10 5
BL-5 50 3.7 55 0 45 1
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PR A 278 K& 25 (Anoop et al., 2013; Garcia-Veigas
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Fig.3 XRD diffractograms of the major minerals in the surface sediments of lakes in the Badain Jaran Desert
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Table 3 Saline minerals of surface sediments of lakes in the
Badain Jaran Desert

HH R WK i
TRk HKJ7fiE4A (Monohydrocalcite) CaCO;-H,0
Jrf#EA (Calcite) CaCO,
TR #h-1 SCH (Aragonite) CaCo,
Hzf (Dolomite) CaCO, -MgCO,
FARTE (Trona) Na,CO,-NaHCO,-2H,0
IR HE-2 57K 5% (Thermonatrite) Na,CO,'H,0
RIS A (Gaylussite) Na,CO,-CaCO;-5H,0
g Te/KTEHH (Thenardite) Na,SO,
Ak fih (Halite) NaCl

B A X T B TR KA, K R R
TR FEATIRA, TEREE TR & A B Y
FER BEARE (BRI ESE, 2015; 250 tH %, 2018) . 7F

B SIRPEII SY-2 FESLAETE 1% W ERIK 5 il
A, BEATE HIZF T Y25 S e AR . =5 Mg/Ca LUE
B 7K A& F JE Bl ( Herrero et al., 2015; Han et al.,
2020) o ZCRAE IR 2 m, KEEHR 0.5 m, 1 HID
TR AR B A, WK AE 4~6 m DL B LT 51
TET IR P AR R (W et al., 2014; PRIRFESE, 2015), 1%
BAIK 7 A (AIE AT RE 2 F T 7% A 0 B S B0

HEBUEZ 5T il N i O Ky =l 7 N 7 55
T AR A 2 B T KRR A R A PR K il A
B UTTE ) £ R A (Jiang et al., 2021) , 7E3hJEF
A 212.86 g/L 11 SG BIIA T, i A FIH = A & &
Bifi 5 K ORI NI A kA= B B AR 1k, U BB R Eh
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Fig.4 Distribution pattern of saline minerals of surface sediments of lakes in the Badain Jaran Desert
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Fig.5 Changes in contents of saline minerals in surface sediments of different lakes in the Badain Jaran Desert
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Fig.6 Relationship between the content of saline minerals in surface sediments and salinity of lakes in the Badain Jaran Desert
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