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Distribution of tectonic domains and major ancient evaporite basins in China
(tectonic divisions after Wang Hongzhen et al. , 1996)
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1—Main potash target area; 2—Potash prospect area; 3—Protoplatform; 4—Continental nucleus; 5—Block and microblock boundary; 6

Tectonic domain boundary;7—Gypsum-halite basin boundary; 8 —Dolomite-gypsum basin boundary; 9—Magnesite (gypsum) borate basin

boundary; 10— pre € basement Cuplift); E-N-—Paleogene-Neogene; E—Paleogene; E;—Paleocene; K;-N-—Upper Cretaceous-Neogene;
Jo.5—Mid-Upper Jurassic; T(& , Z;) —Triassic (including Cambrian and upper Sinian) ; C; —Lower Carboniferous; O; —Lower Ordovician;
€ 12,—Mid-Lower Cambrian; € ;—Lower Cambrian; PR—Proterozoic; PA—Paleo-Asian tectonic domain; T—Tethys tectonic domain;
(MP) —Peri-Pacific tectonic domain; (I)—North China salt minerogenetic domain; ( [[ )— Yangtze salt minerogenetic domain; ([l )—

Tarim-Qaidam salt minerogenetic domain; ( [V )—Northern Qiangtang-Western Yunnan salt minerogenetic domain
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Fig. 2 Tectonics and distribution of evaporite basins

in the Yangtze domain, China
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1—Continental nucleus; 2—Protoplatform; 3—Block and
platform;4—Cambrian and Triassic gypsum-halite deposits; 5—
Upper Sinian gypsum-halite deposits; 6— Triassic mica-gypsum
deposits; 7—Triassic  gypsum-halite  deposits; 8—Upper
Cretaceous glauberite; 9— Upper Cretaceous-Paleogene gypsum-
halite deposits; 10—Lower Yangtze dolimite-gypsum basin (1) ;
11—Middle Yangtze halite-gypsum basin (I1I); 12—Upper
Yangtze salt (potash)-forming basin; 13— Jurassic and Paleogene
gypsum-halite deposits; 14—Crustal overlapping junction belt;
15—Crustal butt junction belt; 16—Strike-slip fault (mainly
post-Indosinian) ; 17—Central Sichuan; 18—Songpan; 19— Tai
Hua; 20—Longxi; 21—Alxa; 22—Ordos; 23— Yellow River-

Huaihe River;24—Sino-Korean platform
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Table 2 Stratigraphic correlation of Trias and sea-level change of the Yangtze domain, China
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Fig. 3 Correlation of the columnar sections of wells drilled in the Lower Yangtze Triassic evaporite preparatory

basin (Simplified from the First Geological Party of Jiangsu Province and Metallurgical Exploration Corporation)
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1—Alluvium;2—sandstone; 3—sandy conglomerate;4—conglomerate; 5—shale; 6—dolostone; 7—limey breccia;8—marlstone;

9—gypsum bed; 10—anhydrite bed;11—gypsum vein; 12—dike rocks;13—altered diorite
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Table 3 Summary of correlation of several Paleogene-Neogene salt-bearing and oil source horizons in eastern China
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Table 4 Comparison of several components of underground brine with those of other brine and seawater in the Paleogene in the Jianghan basin (unit: mg/L)
ESy LI i - ) e i SN NV
AL Bl — Bl B SRR AL HE | P RCRG-RE R | IR B 4 | A
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TR TV 1~6 B K2 M | ¥ 3 Bk | TLBE YD 4 ik | HLA7 HRER 95 8 s /K V- 308 L 28 110k AP 8] KRS Btk sk | SRS 2R UK | Salton sea #i ik | K
K 1581.3 1583 9054 31968 15848. 37 3222.0 41 17500 390. 64
Br 379.7 740 230 377. 24 186. 57 50. 54 0.18 120 66. 82
Li 59. 50 55. 80 65. 00 1404. 83 693. 14 84.90 7.50 215 0.1748
Rb 3.68 3.25 56. 10 42.6 18.90 0. 26 0. 80 13.5 0.1234
Cs 1.22 0.33 16.8 18. 25 6.72 / 6. 45 14 0.000514
Cu / 1. 20 0. 06 0. 837 0.03 0.013 0.0013 8 0.00301
Zn / 1. 20 0.6 0 <20. 000008 0.12 0. 45 0.0023 540 0.01028
Pb / 0. 06 0. 06 <20. 00011 0. 45 0. 006 0.0025 102 0.000031
B 298.18 212.64 312.09 3107. 26 635. 54 767.11 87.3 390 4.73
>S 279000 326867 335059 325000 290200 274400 1370 270000 35990
KX10°/2S 5.668 4. 843 27.022 98. 363 54.612 11.742 29.93 64. 81 10. 854
Brx10%/2S 1. 3609 2.26392 0.70365 1. 1607 0.6429 0.1842 0.13 0. 44 1. 8567
LiX10%/2S 0.21 0.20 0.19 4.32 2.39 0. 30 5.474 0.7962 0.004857
RbX10%/28 0.013 0.01 0.172 0.13 0.065 0. 00095 0. 584 0.05 0.003428
CsX10%/2S 0.0043 0.001 0.05 0.056 0.023 / 4,708 0.0519 0.0000143
Cux10'/>S / 0.037 0.002 0.026 0.00103 0.00047 0. 0095 0.296 0.000836
ZnX10'/ XS / 0.037 0.02 / 0.00414 0.0163 0.017 20. 000 0. 00286
PbXx10*/2S / 0.002 0.002 / 0.00155 0.00022 0.018 3.777 0. 0000086
BX10*/2S 1. 069 0.651 0.9548 9.56 2.19 2.796 63.72 1. 44 0.13143
pH 6.65 6.83 / 9.0 7.9 7.95 8. 85 5.2 8.2
OER | ok R SR RARE e n AR s | R | o e
By B IR KPR CE R R KLTLED A R
iR A P. E. white 4§, Keiths.
g e 3 VLI . 1972 A4, 1989 KB E 45,2002
1995,1996 1968 Stowe, 1979

TE: 28 bt

A7 mg/L



76“/ 78° 80° 82° 84° 86° 88"\

1421

40

M}’{Em " IU\’S _/ \\

42

A (AR ‘FJJ

ok mz)l
@i)\ Fg L)
Lf\l}F

©I5"I M1

oG

"?‘rZJlgu]“O”?‘f“ llﬁ

e
l_.‘f. W
oRFHY 'f[ OACIIII

o IH:

138
T
o M4
O 24 o 1
© fif 1|
— i
. \ v
361
76“[ 78“[ 80°| 82°| 84°| 86"\ 88“\

A ot LEPER ST UR ~ W )2 I 3 7 )
Basin boundary - Boundary of tectonic units F;ult Riv”e:r Dir)eLction of transgression
B 12 B HUR 4 b e 1 -l 30 22 2 R At v R (A A A8 2007, DY AR & R 7D
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0 100 200km

’0%0"0;
070 00
20070700

NP
2
b

At sssccec s
R
RIS
RIS
%% %%

Vi A\ T
% :.-:'J : N P A~ T - % + A & A \

B 14 =S AR K E 2 BAR A ]
Fig. 14 Sketch map of the Middle Triassic Yangtze evaporite multi-step subbasins
1y Bl /B s 2— /K AR 53— b s 40T 55— Bl BT 5 6 A /1A s 7B S UTBL 8 KR 9 A A 10— AR VIR 11— Bl-A 3R TR 12— 5 AR Hesd 5 5 13— AR /4 I 4 57
1—O0Id land/uplift; 2— Algal beach; 3—Platform;4—Algal flat;5—Shelf;6—Ocean basin/ocean trough;7—Gypsum-dolostone deposits;8—Limestone; 9—Dolostone; 10— Halite deposits;

11—Potash- and halite-bearing deposits; 12— Late-stage plate boundary;13—TFacies boundary/facies boundary inferred



%11 M KRR 4 op [E 40 8 X0 A 5 R 5% 1533

x5 BIMBERMEHEEFLER
Table 5 Records of the wells encountering glaserite beds in the Qianjiang subbasin
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WA S AOHRBEEE R &AWk A, )& 5~640m,
— MR 100~ 300m s WA =5 e 4 40 1 /K
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X e O ER -2, 1978) [ A0t i T 35 407 30 K% 48 X BT

®6 TEMEAKLFERSC®

Table 6 Chemical com

position of brine at Pingluoba

W2y (g/ L)
NO VR pH
Na™ K+ Ca?* Mg+ Cl SO7~ HCO5
1 96. 789 53. 267 3.630 3.166 210. 184 1. 394 1.129 375 5.9
2 84.19 52.0 1. 06 2.33 198. 1 1.91 1.47 358 5.0
A % & (mg/L)
Br— 1 B3* Lit Sr2t Rb* Cs™ W
1 2533.00 38. 38 4994. 36 89. 80 166. 00 37.50 3.00 1. 2359
2 2590.0 67.0 3960. 0 73.0 159.0 35.0 2.0 —
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Fig. 5 Triassic gypsum-halite sequences in the Sichuan basin (after Huang Jianguo, 1998)
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Table 7 Stratigraphic correlation of the upper Upper Sinian-Cambrian between China and Pakistan
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Table 8 Summary of the stratigraphic correlation of the

Cambrian between Sichuan and its adjacent regions
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Table 9 Ordovician salt-bearing sequences and salt

groups in northern Shaanxi
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Table 10 Comparisons of Br contents and Br X 10°/Cl
coefficients of halite from the latest wells and normal marine

halite in the northern Shaanxi salt subbasin

TR B B Br(ug/g) Brx10%/Cl
em | BAR | P | B | AR | P
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1—Bauxitic mudstone; 2—limestone; 3—argillaceous limestone; 4—dolomitic mudstone; 5—argillaceous dolostone; 6—dolostone; 7—

edgewise dolostone; 8—oolitic dolostone; 9-—cherty dolostone; 10—anhydrite; 11— halite; 12— thin-bedded sylvite; 13-—sylvite-bearing

halite; 14— Unconformity
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Fig. 7 Map showing the migration of the Ordovician North China terrane (block) (a) after Zhu Rixiang et al. ,1998;
(b) after Wu Hanning et al. , 1990)
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SB— N VU AA A s AUS— R KRNI s SAM— 195 35 s NAM— b 36 s AFR— g 4R s ID— W B s AT— S s il EU— g ity BRI s (b) A
e Heta sty £ B 43 A A2 Al (B 5= LT 46, 1990)
(a) Reconstruction of Ordovician paleo-continents of the North China, Yangtze and Tarim blocks (after Zhu Rixiang et al. , 1991); NCB
North China block; YZB—Yangtze block; TRM-—Tarim block; SB—Siberia; AUS—Australia; SAM—South America; NAM—North

America; AFR— Africa; ID—India; AT—Antarctica; EU—Paleo-Europe; (b) The paleolatitude distributions of North China blocks

(after Wu Hanning et al. , 1990).
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Dawenkou potash bed
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Fig. 9 Distribution of Lower-Mid Cambrian gypsum-halite rocks in the Tarim basin (after Kang Yuzhu, 2007)
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Table 12 Chemical parameters of Jurassic salt

spring water in northern Qiangtang
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Fig. 13

zones cited from Sengér, 1984, and Pan Guitang, 1997, and their boundaries revised slightly according to the latest data;

Paleogeography and evaporite distribution of the Jurassic Central Mediterranean Sea (major old lands and climate

in this paper evaporite distribution is added)
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(1)—Northern boundary of the North Temperate Zone; (2)—boundary of the North Temperate Zone and Equatorial Zone; (3) —boundary

i 7K/
AR TR 4 —

of the Equatorial Zone and South Temperate Zone; (4)—old lands during the Jurassic; (5)—gypsum/anhydrite; (6)—brine/brine spring;

(7)—gypsum dune; (8)—halite; (9)—potash; 1—Lichuan, Hubei, China; salt spring; 2—Sichuan basin, China; brine; 3— Anning,

central Yunnan, China: halite and glauberite; 4—Western Yunnan (Deqin-Yongping), China: gypsum and salt spring; 5—Qamdo,
China: gypsum and salt spring; 6—Xiangyang Lake-Yanshiping, northern Qiangtang, China: gypsum dune; 7— Tajikistan-Afghanistan:
halite; 8—Turkmenistan-Uzbekistan (Karakumy): potash; 9—FEast Persian Gulf, Iran: gypsum; 10—Qatar-Kuwait: gypsum; 11—Saudi
Arabia; halite and anhydrite; 12—1Iraq: gypsum; 13— Somali: gypsum; 14— Ethiopia: gypsum; 15— Tanzania: halite; 16— Peri-Caspian
Sea: halite; 17—North Caucasus: halite; 18—Italia: gypsum; 19—Portugal: halite; 20—Mauritania: halite; 21—San Luis Potosi,

Mexico: halite and potash
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Regional Distribution and Prospects of Potash in China

ZHENG Mianping, YUAN Heran, ZHANG Yongsheng, LIU Xifang, CHEN Wenxi, LI Jinsuo
R & D Center for Saline Lake and E pithermal Deposit , Chinese Academy of Geological Sciences s Key Laboratory of Saline
Lake Resources and Environment , Ministry of Land and Resources, Institute of Mineral Resources, CAGS, Beijing, 100037

Abstract

China was formed by amalgamation of several small continental blocks (cratons), micro-blocks and
orogenic belts in different paleoclimatic settings. It may be correlated with other continental blocks but has
its own specific characteristics; therefore the tectonic environments of China’s marine and continental saline
basins and salt- and potash-forming environment have some specific characteristics: multiple phases of salt
formation, difference in salt-forming ages, migration and concentration of salt-forming processes and
diversity of component materials, as well as small sizes of marine saline basins and great changes of saline
basins in the late stage and occurrence of liquid mineral deposits. The nature of the tectonic basement
exerted a key controlling effect on the formation of potash basins. The stable tectonic region was favorable
for potash concentration in a quasi-stable region, and quasi-stability was favorable for salt concentration
and potash formation in a local stable tectonic region. Most China’s major ancient saline basins occur in
"quasi-cratons (continental block)"; especially all the marine saline basins occur in continental blocks with
the Precambrian basement. These regions are the key ones for potash search. Most relatively large-scale
soluble salt deposits with a superposed structure are developed in relatively stable continental nuclei.
According to the characteristics of the tectonic domains where China’s salt-forming basins are located, the
North China, Yangtze and Tarim-Qaidam salt minerogenetic domains and the northern Qiangtang-western
Yunnan salt minerogenetic belt may be distinguished. Their salt and potash prospects will be discussed

separately.

Key words: regional analysis of potash; structural basement-controlled potash formation; specific salt-

and potash-forming characteristics; salt minerogenetic domain; potash prospects





