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

[Objective] The Simao Basin hosts the only pre—Quaternary solid potash deposit in China, but the genesis of this deposit has been
still controversial. An objective understanding of deposit genesis as well as rational construction of a metallogenic model is not only
fundamental scientific issues that need to be addressed urgently in the study of potash mineral deposits, but also have a bearing on
the choice of the direction for potash resource exploration in the basin. [Methods]This study focuses on Sr isotope geochemical
characteristics of the samples from salt rocks, overlying and underlying clastic rocks and clastic rocks within the salt rocks in Wells
L—2 and MZK~-3 of the Simao Basin. [Results] The results show that: (1) The bulk—rock ’Sr/*Sr values from the Well L—2 samples
are 0.708220— 0.727458, with an average of 0.712776; the *'Sr/*Sr values of water— insoluble matter within the salt rock are
0.711342—-0.741999, with an average of 0.716574; (2) The ¥Sr/**Sr values of the clastic rock overlying and underlying the salt layer
in Well MZK -3 range from 0.713318—-0.723147 and 0.712470—0.738988, with an average of 0.717255 and 0.719307, respectively;
(3) The ¥Sr/*Sr values of the clastic rock corrected by Rb tore cover their initial sedimentary state are 0.710880—0.727678, with an
average of 0.712828; (4) The YSr/*“Sr values of salt rock are all significantly lower than the average value of the continental
weathering system, with some individual samples having ¥Sr/*Sr values larger than modern seawater. [Conclusions]Based on the
existing research results of the basic geology and potash deposit geology in the Simao Basin, combined with the Sr isotope
geochemical characteristics of salt rocks and clastic rocks, it can be concluded that: The potash—bearing salt rocks and clastic rocks
are in different Sr isotope equilibrium systems; the matter source of potash—bearing salt rock is mainly seawater, and the recharge of
terrestrial freshwater into the evaporation basin during the salinization process would increase St/*°Sr values of the samples. The
clastic rocks were deposited in the terrestrial environment and were in the eodiagenesis substage A before contacting with solid salt
rock or brine; a more rational potash metallogenic model is that the deep source salt migrated to the surface through faults formed by
strike—slip pull—apart process during the deposition period of the Mengyejing Formation, capturing the unconsolidated clastic rocks
in the eodiagenesis substage As they migrated from the height to the catchment basin, and forming the present—day clastic—bearing
salt rocks. After migrating into the catchment basin, parts of the clastic— bearing salt rocks underwent dissolution and
recrystallization, resulting in the formation of salt rock with relatively purer composition. The subsequent deposition of the clastic
rocks formed a protective layer against rock salt dissolution. Early— formed potash deposits were influenced by the Cenozoic

Himalayan movement, leading to the modification not only in physical structure but also in mineral component.

Key words: potash deposit; material source; metallogenic model; Sr isotope; geological survey engineering; Simao Basin
Highlights: According to the difference of Sr isotope geochemical characteristics in the salt layer, a “deep source and shallow
mineralization” genetic model of potash deposits is proposed in the Simao Basin.
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Fig.1 Structure (a) and geographical location (b) of the Simao basin
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F1 BFEM L2 HEREREKRNAYERE AR IR FHFE

Table 1 ¥'Sr/*Sr values of the evaporite and its water—insoluble matter of the L—2 well cores in the Simao basin

F5  HEWNES WE/m At “St/“Sr | R FEWES WE/m A ¥Sr/*Sr
1 L2-2-1 31.5 T 0.709827 | 20 L.2-68-3 517.5 ERRB S 0.711889
2 L2-6-2 64.6 A E 0.720061 21  L2-68-3-R 5175 ERRFEAE  0.713502
3 L2-9-2 103.8 er= 0.710026 | 22 L.2-70-1 523.2 FRRREE 0.714913
4 L2-12-1 145.1 GERETRESE  0.710483 23 L2-70-1-R 5232 FURRREEA 0717212
5 L2-12-1-R  145.1 SRS 0711342 | 24 L2-70-3 5323 FURIRERE 0712150
6 L2-14-1 155.2 TSRS 0713867 | 25 L2-70-3-R 5323 TUeREE 0713709
7 L2-14-1-R 1552 TGRS 0718996 | 26 L2-72-2 5440  JERREIERE 0.711888
8 L2-28-1 231.8 B 0.727458 | 27  L2-72-2-R  544.0 PR 0.713326
9 L2-28-1-R 2318 i 0.741999 | 28 L2-79-1 571.5 EWRBEA  0.713883
10 1.2-38-2 296.5 eE= 0.709664 | 29  L2-79-1-R  571.5 EWRB A 0.714516
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16 L2-66-1-2 503.5 HK A 0.708220 | 35  L2-91-1-R  628.6 TRRREE 0.714243
17 L2-66-2-2 505.7 L PRER s 0.711174 | 36 12-91-2 631.8 TR A 0712176
18 L2-68-2 514.2 PR A 0.712549 | 37  L2-91-2-R  631.8 FURIRERE  0.713502
19  L2-68-2-R 5142 PeRR A 0.715425
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Fig. 4 Statistical characteristics of *’Sr/“Sr values of samples in the L—2 well
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Table 2 ¥Sr/*Sr values of clastic rocks being upon and beneath

salt rock layer, in the MZK-3 well

i B i % /m HE Sr/*Sr
1 MZK-3-#h F-1 167.93  FERKBE  0.718773
2 MZK-3-#: F-2 168.95  JWRKFIEE  0.714730
3 MZK-3-# k-3 169.87  FHERJENIAKE 0713318
4 MZK-3-# k-4 173.05  JERIENIRE  0.723147
5 MZK-3-#: E-5 17517 FEREBIKE  0.716305
6  MZK-3-#hF-1 26735 TURBRE 0.738988
7 MZK-3-#TF-2 2705 HERREJEE  0.715602
8  MZK-3-#:F-3 27345  SERKFUES  0.716897
9  MZK-3-%:F-4 295.6 TR 0.714399
10 MZK-3-£5F-5 298 TURRYEE 0.712470
11 MZK-3-#hF-6  298.05 K le 0.721593
12 MZK-3-#:F-7 305.2 DU HE 0715197
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o TPORICSR R PRI S A R S B i, DA
St/ UStE G N, T IHER TR AR KR A

FIER KA St/ St A AR MR , AT TR Y 24
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Sr 1Sr "Rb
- + Ry 1
86 Srm/,\ 86 Srmkz; 86 G, ) ( )
Rb
Rb e (2 690939 +0.285308 X " )
Sr Sr,., Sr
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K202 "R A AL, A5 T 1.42x107" 5 102

B 18], B R AF AR 4 Wang et al. (2015)5E K 45 A1
AR , A SCBOE HABSF T 110%10°5 RByp FH S
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PR A2 2400 4 DT BLUIR 2 10 8 T 7 V' Se/Sr 5 Ry
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Table 3 Rb and Sr concent and adjusted Sr/*Sr values

R RE) ik WM ISr/MSrSED Rb/10°  Sr/10°  Rb/Sr  “Rb/“Sr  “St/“Sr(KIEJE)
MZK-3-#; -2 BRI e E 169.0 0.714730 106.91 14480 0.74 2.14 0.711389
MZK-3-#;F-2 BRI B 270.5 0.715602 61.70 9140  0.68 1.95 0.712547
MZK-3-h F-4 SRR 295.6 0.714399 85.08  284.00 0.30 0.87 0.713043
MZK-3-#:F-6 IR A 298.1 0.721593 71.79  61.70  1.16 3.37 0.716324
MZK-3-25 -7 é‘ﬁ?ﬂf’ H 305.2 0.715197 105.78 24030  0.44 1.27 0.713205

L2-14-1 TGRS 1552 0.718996 106.00  60.50  1.75 5.07 0.711064

1.2-28-1 HIhE 231.8 0.741999 5460 1730 3.16 9.16 0.727678

1.2-68-2 PR R 514.2 0.715425 92,50  111.00  0.83 2.41 0.711654

L2-68-3 PR A 517.5 0.713502 84.10  158.00 0.53 1.54 0.711094

L2-70-1 HURRRE 523.2 0.717212 11000 9530  1.15 3.34 0.711987

1.2-70-3 TR 5323 0.713709 91.90  147.00 0.63 1.81 0.710880

L2-72-2 VR A 544.0 0.713326 93.00  173.00 0.54 1.56 0.710894

L2-79-1 VERRR 571.5 0.714516 108.00  153.00  0.71 2.04 0.711322

L2-89-1 FeRREA 613.4 0.713092 9220  197.00 0.47 1.35 0.710974

1.2-89-2 TR A 615.8 0.714594 86.40  128.00 0.68 1.95 0.711539

L2-91-1 SRR iR 628.6 0.714243 89.10  139.00 0.64 1.86 0.711342

L2-91-2 E IRk iR 631.8 0.713502 111.00 21200 0.52 1.52 0.711133
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Fig.7 Differences Sr/*Sr values between clastic rocks and salt rocks from cores of the MZK—3 well
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Fig.8 Pattern of deep salt rock uprise to surface by diapir during sedimentation of the Mengyejing Formation, in the Simao basin
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