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Potash Exploration Characteristics in China:
New Understanding and Research Progress
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Abstract: Based on a comparative study of potash-forming characteristics of potash deposits both in China and
abroad, the authors have summarized the characteristics of China’s continental and marine saline basins and
salt- and potash-forming characteristics in these basins, i.e. multiple phases of salt formation, difference in
salt-forming ages, migration of salt-forming processes, diversity of component materials, as well as changes of
saline basins in the late stage and presence of many liquid mineral deposits; redefined 3 salt minerogenetic
domains and 1 salt minerogenetic belt; put forward China’s potash exploration strategy—taking marine evaporite
basins as the main direction for potash exploration while exploring continental saline lakes and subsurface
potash-bearing brine; proposed the new idea that China’s main ancient saline basins mostly occur in “quasi-cratons
(continental blocks)” and especially all the marine saline basins occur in continental blocks with the Precambrian
basement, as well as the new idea that potash salts were deposited in relatively active quasi-stable areas in a
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tectonically stable region and concentrated in relatively stable areas in a tectonically quasi-stable region; and
developed the theory on potash exploration suited to the geological characteristics of China and thus effectively
pushed forward simultaneous exploration of oil and potash. In addition, the authors also found several potash
showings in Mid-Upper Jurassic strata in the southwestern Yunnan-northern Qiangtang area and particularly
directed and arranged potash exploration in the Jurassic at depths of southwestern Yunnan and made
unconventional progress; further narrowed the ring of potash exploration in the Ordovician of northern Shaanxi;
led the implementation of “simultaneous exploration of oil and potash”; achieved major substantive progress in

b}

potash exploration in the Paleogene of the Kuga subbasin of the Tarim basin; found a new Early Quaternary
potash-rich horizon in the western Tarim basin; directed and made important progress in comprehensive surveys
and assessments of minerals such as lithium and potash in special saline lakes on the Qinghai-Tibet Plateau; and
discovered a group of large and medium-sized lithium- and potash-bearing salt lakes (particularly the large Dogai

Coring lithium-boron (potash) salt lake) and made new progress in total-use technology.

Key words: salt-forming basin; salt- and potash-forming characteristics; salt minerogenetic domain; tectonic
basement-controlled potash formation; new clue to potash finding
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Fig. 1 Distribution of tectonic domains and major ancient evaporite basins in China
(tectonic divisions after WANG Hong-zhen et al., 1996)
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Fig. 2 Paleogeography and evaporite distribution of the
Jurassic Central Mediterranean Sea
(major old land swarms cited from Sengor, 1984; PAN
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latest data; in this paper evaporite distribution is added)
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Table 4 Comparisons of Br contents and Br>< 10°/CI coefficients of halite from the latest wells and normal marine halite in
the northern Shaanxi salt subbasin

Br (ngl/g) Br>=10°/Cl
189 68 0.37 0.11
370 270 0.61 0.45
630 370 10.39 0.61
400 250 330 091 0.40 0.54
440 150 310 0.75 0.31 0.51
800 180 320 1.36 0.30 0.70
400 100 280 0.87 0.20 0.46
420 50 220 0.86 0.10 0.41
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Fig. 3 Sketch map of the Middle Triassic Yangtze evaporite multi-step subbasins
(after ZHENG Mian-ping et al., 2010; in this paper brine migration direction is added)
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Table 5 Division of water-bearing formation and its relationship with strata
Nos
N,
Noy
Ny
N
N.g
Esg
Ein Fd

x6 MELUAKBGEDTEERED KT FHREAEFER, 2011)
Table 6 Average grade of liquid brine mine in water-bearing formation of Nanyishan (after FU Jian-long, 2011)
/(mg/L)
/m
KCl B,0; LiCl I Br
N> 8402.2 2502.4 1996.9 333 54.23 13.997 95 1500
N, 8748.0 2246.2 1305.6 31.04 46 1416 2461
Eig 12815.0 2557.5 2557.5 35.25 54.25 2950 4689




290

. N . 973 = =
RIS ®ZK0s BRI e e .
B 51 o TR ERE
a . 3
079060 -30 0 30 60 90 i i 12.34] 1 o| ZZMk T AT
10 ; - Laschamp (41) = £ IR0 A T IR
20 g ! Blake(120) i |33.08] 2 20_74;"":-
30 s Pringle Fala(211)) i 46.76] 3 13 68cx'r 22 BRANERNMATHD
40 3 k B R
50 Calabrian Ridge 1 | g £ I
= @G15-329) | P RO AR, FAd
60 : # ] B -RRT
70 E Calabrian Ridge 2 p 1T
£ (515-525) .| 5118
80 ; | 8
o ~S Big Lost(560-580) 10441 4 ls7.684F
- ' Tl an-ake
o = Stagel7(670) 121.54 5 [17.144 +1-, N aasnnnw
1o Ea 701 TR R R ARAE
K-+

Hl-Akea B

120 140.50 6 |I8.96 :: i
130 ] Ad-RARaE
I

140 - |\ 088 160.04 7 [19.5 ,r" O el A RE G
150 — - Jaramillo | K- AT R
160 \ 1072 176.66 8 116.620 . — .

t —

£ MR

& 170 / ; T e

e N - f 1a3 Cobb Mt LU avoreanmemne
190 = Bjorn(1255) %‘é boo.od o haedt — 5001
200 S % e
210 = = T Ll
220 Gardar(1465-1485) gjf i
2% Gilsa(1567-1575) 4 RS
240 E J——
250 = ; — ceow o+ | REGEREREE
260 g 1778 T
270 F : R
280 = /. Olduvai TR
290 = 1945 Kl
300 = / S ¢ h18.80 10 (9957 . .. + +
310 — i "“-_“- h30.71 11 1]g3+._‘_.__+ LMK T AL TR R R

i 2128 o ot ceoe o+ | IRBE A EHE
320 — 45 Reunion Ca A‘- (T KR
330 = £ RO B33 0 ¢ N
140 £ bs7.84 12 2719 . . . .| BB,/ fEELEY
4 LEERZHARMRE ZKOS5 B FLEE T f ih 2 LUK REAR 1 Fr 51 F0 ) BiR 5 4R 1 e 51 B9 3 L

(EhEIESE, 2010; fRERiE. FH LA FTHIEE)
Fig. 4 Matching the inclination profiles for Liang ZKO0S borehole in Dalangtan of Qaidam Basin to the geomagnetic polarity
scale and correlating the magnetic polarity stratigraphy with the Geomagnetic Polarity Time Scale
(after SHI Lin-feng et al., 2010; section supplemented after HOU Xian-hua and LI Hong-pu)

FT1 ZLKFTRRRKUFESHAEXEF, 2010; BRXFEZE, 2010)
Table 7 Chemical parameters of Jurassic salt spring water in northern Qiangtang
(after LIU Xi-fang, 2010; CHEN Wen-xi et al., 2010)

/(mg/L) K* /(mg/L) CI /(mg/L) Kx10%/Cl Kx10%/
27204.78 784 15667 50.04 40.66
75.5 36.9
87.5 50.6
34.1 ) ,
, ( )
, ( ) (
) ,
, MES( ) (
R ,2011), )

, EH-4( 30 100 Qem R
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