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Abstract

This paper provides a comparative analysis of the indicators of potash deposition in the aspects of geographi-
cal latitude, tectonic location, basin size, climate zones, hydrochemical characteristics, mineral assemblages,
potash enrichment features and brine grades between the Lop Nur, the terminal lake of the Tarim Basin, and
the Manas Salt Lake in the Junggar Basin of Xinjiang. The results show that the Lop Nur basin is superior to the
Manasi Salt Lake in climate background and potassium supply and is thus favorable for the development of large-
size potash deposits. In the Lop Nur basin, the aridity index is higher than 150 and the main inflow water has
the p(K) X 102/p(C1) ratio from 3.29:1 t0 5.08:1; in addition, the intercrystalline brine has the p(K) X 10%/
p(Cl) ratio of 3.71:1 10 6.66:1, the KCI content of 1.4% and potash resource quantity (KCI) of 3.2x 108 t.
By contrast, the Manas Salt Lake has an aridity index of 8.63 and the p(K) X 10?/0(Cl) ratio of main inflow
water from 1.5:1 to 12:1; besides, the intercrystalline brine has the p(K) X 10?/p(Cl) ratio of 0.1:1 to 1.6:
1, the KCI content of 0.33% and potash resource quantity (KCl) of 37.23 % 10* t. This quantitative analysis of

the potash deposit indicators for these two typical basins will promote a better understanding and development of
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the potash indicator pattern in the arid evaporative basins of western China.

Key words: geology, Lop Nur salt lake, Manas salt lake, arid area, potash deposit indicator
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Fig. 1 Geological map of the Manas Playa in Xinjiang data from Liu 2005®
I—Holocene 2—Upper Pleistocene-Holocene 3—Palaogene-Neogene 4—Cretaceous 5—Salt lake deposit 6—Salt marsh 7—Gravel

8—Marsh 9—Sand dune 10—Distribution area of ancient lake
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Fig. 2 Geological map of the Lop Nur Playa in Xinjiang after Liu et al. 2003
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Table 1 Chemical composition of main inflow water in the Manas Playa

oB mglL
o K x10° p Cl
Cl SO;~ Ca?? Mg?* K* Na* HCO;5
1 15.75 47.34 34.02 6.26 1.63 26.35 109. 60 10.35
2 54.26 125.50 7.92 15.02 2.47 33.61 132.00 4.55
3 92.77 325.60 135.50 19.38 3.83 66.87 93.00 4.13
4 10.50 31.13 35.16 4.85 2.06 12.26 114.80 19.62
5 36.76 82.84 72.93 11.51 1.96 14.95 152.70 5.33
6 7.00 10.06 17.98 2.67 0.52 32.95 129.2 7.43
7 8.75 15.80 24.97 3.83 1.05 26.42 134.30 12.00
8 11.55 30.17 5.59 1.53 0.24 58.28 104. 50 2.08
9 12.25 34.48 39.00 0.61 0.28 66.31 111.90 2.29
10 106.80 234.60 33.97 22.78 1.60 252.70 370.30 1.50
1~ 10 2006
40 m s
115~193 d
2001
3
3.1 2
HCO;s-
Ca HCO; SO, -Ca lgL 1 p K x10% p Cl 7.48:1
SO, Cl -Na Cl SO, -Na Cl-Na o K x10? p Cl
3gL 30~50 g L 0.1:1~1.63:1 2002 6
HCO;-Ca = Na HCO; SO, -Ca 0.11% ~
HCO; SO, -Ca Na 0.5g L9 0.89%
1 0.28%
0.18% ~0.22%
2
36 p K x10* p Cl 3
2006 1 3.2
5.2 m
1~7 p K X107 0. 19%o
o Cl 147 0. 09%o 2008
p K x10* p Cl 4.13:1~7.43:1
§~10
20052006

(1]
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Table 2 Chemical composition of brine in the Manas Playa

e B mglL
o K x10% p Cl
Cl SO; ™ Ca®”* Mg?* K*
0.22 471.2 13.00 3.20 3.40 0.22
1 1.35 260.4 15.90 2.30 23.80 1.35
2 1.63 1089.0 125.50 0.10 17.70 1.63
0.15 1842.9 11.80 63.10 87.20 0.15
0.28 795.8 35.20 31.70 23.20 0.28
1 0.22 1898.8 32.10 3.40 44.30 0.22
2 0.58 1926.7 23.20 2.90 60. 60 0.58
0.72 1947.6 44.80 3.10 57.30 0.72
1 7.48 0.14 0.70 0.20 0.10 7.48
2 0.48 1856.9 1.20 2.60 32.30 0.48
1 0.10 1972.1 30.70 16.80 23.60 0.10
2 0.11 1689.4 43.40 14.80 15.70 0.11
0.38 1830.4 215.9 3.50 33.20 0.38
0.91 1 809.4 226.8 3.60 72.10 0.91
0.33 1760.5 335.2 1.90 14.60 0.33
2.89 1704.5 663.5 1.50 314.90 2.89
°
8 7.8 Cl-Na
i 5¢ L pH 8.15 Ca
6| j _
HCO; + CO3
a B
) Cl-Na
sS4t “ » -
= 1\IaJr Cl
<k
< 5 —o— TD N ETH Ca®*  HCO; + CO%~ Mg *
Q“l —a— BHH _
I 5 S;®- K pH 6.6~7.2
0 350 g L 2008 K, SOy
Nk —HnE -3 MgSO, .2CaSO; 2H,O Na, SO, . MgSO;,.
5 4H,0 Ma et al. 2009
3 o K X107 p Cl
5
Fig. 3 The variation trend of p K x10? p Cl from up- 3
river section to terminal lake in the Manas salt Lake and the
. . R - +
Lop Nor Salt Lake based on moving average of 5 samples SOs Cl Na
Mg2 * SO, CI HCO; -Na Mg Ca
35~70 cm SO~
2 m 2008
2006 9 150 2001 SO~
m
50 cm 145 g L 3 pH
o . 2005.
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Table 3 Chemical composition of main inflow water and intercrystalline brine in the Lop Nor Playa

oB mglL
. o K x10° p Cl
Cl SO;~ Ca?”* Mg>* K* Na* HCO5;
1 157.20 362.26 74.66 72.06 7.99 139.38 233.72 5.08
2 148.20 238.26 91.48 48.8 7.2 118.6 242.34 4.86
3 243.42 301.04 72.07 46.03 8.00 139. 62 130. 56 3.29
4 186.00 276.00 72.60 56.70 9.22 — — 4.96
5 263.00 420.00 64.30 86.20 16.50 — — 6.27
6 47.10 22.20 20.70 11.10 3.01 — — 6.39
7 19.20 29.60 57.80 14.00 2.06 — — 10.73
8 13.70 34.60 48.20 11.60 1.87 — — 13.65
9 252.00 329.00 86.70 67.30 12.10 — — 4.80
10 888.00 807.00 215.00 185.00 24.10 — — 2.71
11 186.00 244.00 66.50 48.70 7.29 — — 3.92
12 142.00 200. 00 58.90 45.10 6.01 — — 4.23
214.99 441.46 53.02 132.11 8.99 173.00 361.23 4.18
240.73 239.62 58.74 48.54 9.99 194.50 223.17 4.15
106. 61 229. 54 33.70 52.58 10.99 103.31 168. 99 10.31
2368 2038.33 287.96 78.83 31.86 1385.09 50.03 1.35
63049 16704.03 977.5 4775 760 59250 150. 02 1.21
1 206609 17428.9 1100. 1 12275.1 8475.1 129500.0 109.5 4.10
2 208212 17593.6 537.5 8225.0 13875.2  119750.1 119.4 6.66
3 204069 13206.4 740.0 10025.1 7575.1 132000.0 121.3 3.71
4 208586 18170.1 622.5 25250.0 11725.0 105750.2 125.2 5.62
1 1987 2 2002 3 1~4
4—12 (1) “« _»
1 500 mg L
2 179 km
Cl™ pH 7.8 1965
3
K" p K x10°
e Cl 10.31:1 7 10.73:1
8 13.65:1 3.29:1~
5.08:1
p K x10% p Cl 1.21:1  1.35:
1 K*
p K x10* p Cl 3.71:1~6.66:1
Ma et al. 2009 4
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4 K*
K +
Table 4 Comparative analyses of potash deposition indicators
between the Lop Nor Playa in the Tarim Basin and the Manas
Salt Lake in the Junggar Basin o K x10? o Cl
39°30°'~41°00° N 45°30'~45°58' N
o KCl 0.
mm >3 000 1 650
mm 23.1 191
>150 8.63 PN
m s 51 25 3.2 2001
37.23 @
km? 20 000 250
km? 56 % 104 1.98 X 104 5
o K x10° p Cl
3.29~5.08 1.5~12
3.71~6.66 0.1~1.63
o KCl % 1.4 0.33 K
32 000 37.23 K*
4
(1}
150
8.63 4
References
K +
Deng M ] Wang S] Dong X G and Zhang S M. 2005. Sustainable uti-
lization of water resources in Xinjiang M . Beijing China Water-
Power Press in Chinese with English abstract .
56 km? 1. Dong X G and Deng M J. 2005. Groundwater resources in Xinjiang M .
98 kmzo Urumuqgi  Xinjaing Science and Technology Press in Chinese with
(1] . 2005. 2003BA612A-06-15
(2] 1986 ~2000 434.



29 4

601

English abstract .

FanZ L. Cheng Y N and Wang Y J. 2006. Study on the Tarim River
and its watercourse evolution in Xinjiang Recorded in thé' Records
of Rovers” ] . Arid Zone Research 23 8-15 in Chinese with
English abstract .

FanZ L Li P Q and Zhang B Q. 1987. The salt crust of the Lop Nur

A . In XiaXC
Lop Nur lake region C . Beijing Science Press in Chinese .

FanZ L and Ma Y J. 2002. Utilization of water resources
balance and land desertification in the Tarim Basin Xinjiang J .

17 27-31

ed. Scientific investigation and research in the

ecological

Collections of Essays On Cniness Historical Geography
in Chinese .
Guo Z ] and Zhang Z C. 1995. A new geological perspective on the Lop
Nor formation and development ] . Geological Journal of China
82-87 in Chinese with English abstract .
Hu D S and Zhang HJ. 2004. Lake-evaporated salt resources and the environ-

mental evolution in the Lop Nur region ] . Journal of Glaciology and

Universities 1 2

Geocryology 26 2 212-218 in Chinese with English abstract .

LiBG MaLC JiangP A DuanZQ Sun D F and Qiu H L. 2008.
High precision topographic data on Lop Nor basin’ s Lake" Great
Ear” and the timing of its becoming a dry salt lake ] . Chinese Sci-
ence Bulletin 53 6 905-914 in Chinese .

Lin RF Wei KQand ChenZ Y. 1996. A study on the paleoclimate and
paleoenvironment of sedimentary core form the Manas Lake Xin-
jiang J . Chinese Journal of Geochemistry 25 1  63-72 in Chi-
nese with English abstract .

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

LuCL Wang ML JiaoP C LiSD and Chen Y Z. 2006. Features
and formation mechanism of faults and potash-forming effect in the
Lop Nor Salt Lake Xinjiang China J . Acta Geologica Sinica 80

6 936-943.

LiuZM LiuSY and Wang G L.2006. Water-rock interaction simula-

tion of ground water in the plain of Manasi River Basin Xinjiang
J . Acta Geologica Sinica 80 6  885-892 in Chinese with Eng-
lish abstract .

MaLLC LiBG Jiang P A Lowenstein T K Zhong ] P Sheng J D

and Wu H Q. 2009. Investigation of evaporate deposits in the
“ Great Ear” area of Lop Nor salt plain Xinjiang Province China

J . American Geophysical Union Fall Meeting 2009 abstract #
H51C-0777.

Ma L C. 2008. A study on the relationships between the salt crust char-
acteristics and the tonal changes of thé’ Great Ear” rings in the Lop
Nur dry salt lake area Dissertation for Doctor degree D . Supervi-
sor LiBG. Beijing China Agricultural University in Chinese with
English abstract .

Valyashko M G.
potash deposits M .

1965. Geochemical regularity for the formation of
Fan L et al. translation. Beijing China In-
dustrial Press. 3 in Chinese .

Wang ML LiuCL Jiao P Cetal.
in the Lop Nur Xinjigang M . Bejing Geol. Pub. House in Chi-

2001. Saline lake poatsh resources

nese with English abstract .

WuSF HanP Li Y Xue Y and Zhu Z C. 2003. Predicted variation

tendency of the water resources in the headwaters of the Tarim river
J . Journal of Glaciology and Geocryology 25 708-711 in Chinese
with English abstract .

Xia X C. 1987. Scientific investigation and research in the Lop Nur Lake
region C . Beijing Science Press in Chinese with English ab-
stract .

XuHL YeM and Song Y D. 2005. The Dynamic Variation of Water
Resources and Its Tendency in Tarim River Basin J . Acta Geo-
graphica Sinica 60 3 487-494 in Chinese with English abstract .

Zheng XY Zhang M G. XuCand Li B X. 2002. Summarization of
salt lake in China M . Beijing Science Press in Chinese with Eng-
lish abstract .

M T . 1965. M .
. 2005.
M .
. 2005. M .
. 1987. AL
<.
. 2002.
J. 17 27-31
. 2006. J.
23 8-15
. 1995. I
1 2 8287
. 2004.
I 26 2 212-218.
. 2008. "’
" I 536
905-914.
. 1996.
I 251 63-72.
. 2003.
J. 21 2 240-246.
. 2006. -
J. 80 6 885-892.
. 2008. “ " ? "
D .
. 2001. M .
. 2003.
J. 25 708-711
. 1987. C.
. 2005.
J. 60 3 487-494
. 2002. M .



