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Chemical sedimentary sequence of Lop Nur salt lake in Xinjiang
and its controlling factors
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Abstract

Located in the eastern part of the Tarim Basin, Lop Nur Lake is one of the largest playa lakes in the world.
Although the overall chemical sedimentary sequence of the salt lake appears quite simple, represented by gyp-
sum-glauberite (very thick)-halite (rather thin), the detailed variation of the sequence is rather complex and can
be divided into nine zones according to ages of the strata. The chemical sequence of Lop Nur salt lake is remark-
ably different from many non-marine and marine chemical sedimentary sequences except for that of Tertiary pa-
leo-salt lake in Jianghan Basin, Hubei Province, which shows some similarity with the sedimentary sequence of
Lop Nur salt lake. The differences are probably related to such factors as regional climate, substance sources and
tectonic environments. This special chemical sequence should have been the response to global climate changes
and tectonic movements. Therefore, the coupling of continuous drying and supply variation might have been re-
sponsible for the formation of the special and complex chemical sedimentary sequence in Lop Nur salt lake.
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1
Table 1 Chemical sedimentary sequence and distribution features of the Lop Nur Salt Lake

1 ZK1200B
2 ZK1200B ZK0800
3 + 7ZK95-1 2 3 ZK1200B ZKO0800
4 + ZK95-1 2 3 ZKI1200B ZK0800
5 + ZKD0017  ZKD0022 ZKD0019
ZKD0020
6 - 7ZK95-1 2 3 ZK1200B ZKO0800
+ - ZK1200B ZK0800
8 + - ZKD0010
9 + +
- - 1.6x10°* 1.1x10°4 4.3x
1073 5x10°4
36.5% 26 %
23.58% 7.17%
2.25% 1.97% 1.76%
EQL EVP 1.2%
r=25C Peo, =107
1%
EQL EVP
2003
1
2
3 + EQL EVP
4 +
5 + + 1
5 + + 2
6 + + 3
7 + 4
8 + 5 +
9 + + 6 + +
10 + 7 + +
11 + + 8 + + +
12 + + 9 + + +
1 kg 1.1x10°3
mol kg H,O 1.1x10°3 1.05x10°°
1.5x10°° 8.9x10°¢ 1.34 1.8 %
X103 1.6x10°3 2.6x1073 1073

4.6x1077 1.2x10°*



629

29 4
1.6x10°3
1.6x10°3 1x10°4
8x 104 6.7x1074
3
20% ~82% 429% ~
82% 8% ~40%
42 % ~70%
39% ~58% 0~39%
6% ~22% 0~11%
0~1.3%
5
2003 2006a 2007
2008
2006b
2007
1-2m

2001

References

Arod A. 1969. Mineral spring and saline lake of the western rift valley
Uganda ] . Geochim. Cosmochim. Acta 10 1152-1162.
Borchert H. 1977. On the formation of Lower Cretaceous potassium

salts and tachhydrite in the Sergipe Basin Brazil with some re-
marks on similar occurrences in West Africa Gabon Angola etc.
A . In Klemm D D and Schneider H ] eds. Time- and strata-
bound ore deposits C . Berlin Springer-Verlag. 94-111.
Chen Y H. 1983. Segence of salt separation and regularity of some trace
elements distribution during isothermal evaporation 25C of the
Huanghai sea water ] . Acta Geologica Sinica 4 379-390 in

Chinese with English abstract .



630

2010

Hite R J and Japakasetr T. 1979. Potash deposits of the Khorat Plateau
Thailand and Laos J . Econ. Geol. 74 2  448-458.

LiuCL JiaoPC WangML YangZC LiSDandChenY Z. 2003.
Characteristics of diagenesis of the Quaternery salt-bearing strata
Lop Nur Lake Xinjiang ] . Acta Sedimentologica Sinica 21 2
240-246 in Chinese with English abstract .

LiuCL Chen YZ Jiao P C and Wang M L. 2006a. Crystallizing ex-
periments and probing of chemical reaction of glauberite Lop Nur
salt lake Xinjiang China J . Mineral Deposits 25 Supp. 223-
236 in Chinese .

LuCL Chen YZ Chen WS Jiao PC Wang M L and Li S D.
2006b. Studies of fluid inclusions in glauberite of Middle -Upper
Pleistocene strata and their paleoclimate significance in Lop Nur
salty lake Xinjiang NW China J . Acta Mineralogica Sinca 26

1 94-98 in Chinese with English abstract .

LiuCL JiaoP C Wang M L and Chen Y Z. 2007. Sedimentation of
glauberite and its effect on potash deposits formation in Lop Nur
salt lake Xinjiang China J . Mineral Deposits 26 3 322-329

in Chinese with English abstract .

LiuCL Jiao P C Chen Y Z and Wang M L. 2008. Late Pleistocene
mirabilite deposition in the LOP Nur saline lake Xinjiang and its
paleoclimate implications J . Acta Geoscientica Sinica 29 4
397-404 in Chinese with English abstract .

Lowenstein T K Spencer R J and Zhang P X. 1989. Origin of ancient
potash evaporites Clues from the modern nonmarine Qaidam Basin
of Western China J . Science 245 1090-1092.

Risacher F and Clement A. 2001. A computer program for the simula-
tion of evaporation of natural waters to high concentration J .
Comput. Geosci. 27 191-201.

SunDP LiBX MaY H and Liu Q Z. 1995. An investigation on
evaporating experiments for Qinghai-Lake Water China ] . Jour-
nal of Salt Lake Science 3 2 10-19 in Chinese with English ab-
stract .

Usiglio I L. 1889. Analyse de I eau de la Mediterannee sur les cotes de
Fiance. Etutes sur la composition de ' eau dela Mediterannee et sur
I' exploitation des sels quelle contient J . Ann. Chim. Phys.

3 1152.

Utha-Aroon C. 1993. Continental origin of the Maha Sarakham evapor-
ites northeastern Thailand J . Journal of Southeast Asian Earth
Sciences 8 1 193-206.

Valyashko M G. 1965. Translated by Fan L et al. Geochemical regu-

larity for the formation of potash deposits M . Beijing China In-
dustrial Press. 144p in Chinese .

Wang M L. 1982. The geological significance of polyhalite in depression
QJ . Geol. Rev. 28 1 28-37 in Chinese with English ab-
stract .

Wang ML LiuCL JiaoPC HanWT SongSS Chen YZ Yang
ZC FanWD LiTQ LiCH Feng] X Chen]Z Wang X
M YuZHand Li Y W. 2001. Saline lake poatsh resources in the
Lop Nur Xinjigang M . Bejing Geol. Pub. House. 199-209 in

Chinese .
. 1983. 25C
] 4 379-390.
. 1999. ]
20 264-270.
. 2003.
J. 212 240-246.
. 2006a.
J. 25 233-236.
. 2006b.
J.
26 1 94-98.
. 2007.
J. 26 3 322-329.
. 2008.
] . 29 4 397-404.
. 1995.
J . 32 10-19.
MT. 1965.
M .
. 2001.
M .
. 1982. Q J. 28 1 28-
37.
. 1992.
J.
1 81-93.



