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Table 1 Content of major and minor components for spring water samples collected from the
Mengyejing deposit and its surrounding areas
o B Tiuﬁa KR K Na Ca Mg Cl | SO,2" |HCO; | TDS K><‘103 KXIAOB KA
27 | (C) |(mg/L)|(mg/L) |(mg/L)|(mg/L)|(mg/L) [(mg/L)|(mg/L)| (g/L) | /Cl | /X4
1 | 20160421-MYJ-W1 | #5H |<<20| 367 | 20310 | 530 211 | 31515 | 1572 342 |54.676 | 11.65 | 6. 71 |f#R%EE %
2 | 20160421-MYJ-W2 |5k |<<20| 0.16 | 2.63 | 20.8 | 4.67 | 2.66 11.2 | 80.7 | 0.082 | 60.15 | 1.95 |Fifiakhw
3 20160422-ZD-W1 |i&R/K| 38 | 4.39 343 211 56. 2 380 562 530 | 1.822 | 11.55 | 2.41 |BiFRHNIETY
4 20160422-ZD-W2 |i&SR/K| 40 | 4.16 328 204 55.3 386 536 513 | 1.770 | 10. 78 | 2.35 |FifgHhIF %
5 | 20160422-EGZ-W1 |jRIR/K| 40 | 9.63 536 187 34.9 366 869 422 | 2.214 | 26.31 | 4.35 |[GRER4H I E
6 | 20160423-MKL-W1 |#fsRK| 51 | 10.4 754 104 14.0 837 278 613 | 2.304 | 12.43 | 4.51 | FRMRLA
7 | 20160423-DSJ-W1 |iIEAK| 50 | 17.8 503 325 58.2 | 96.5 | 1301 716 | 2.660 |184.46| 6.69 |HMNRHIT K
8 | 20160424-MK-W1 |#E5K| 69 | 28.6 | 3302 474 52.1 | 5311 | 1096 323 [10.425| 5.39 | 2.74 |BRERENIE
9 120160424-HKWQ-W1|Ji sk | 48 15.8 | 2026 254 34.5 2999 630 592 6.255 | 5.27 | 2.53 |WiERHNIE A
N . Fedh | KR Br B Sr Li 1 Si Zn Cd Pb Cu Cr
s FE b G ,
KR | (O | (ug/L) [(mg/L)| (ug/L) | (ug/L) | (ug/L) |(mg/L) | (ug/L) | (ug/L) [(ug/L) |(ug/L)|  (pg/L)
1 | 20160421-MYJ-W1 | #h5 | <20| 8819 <2 | 12417 | <<200 | <C200 | 4.27 | <C200 | <200 | <C400 | 1705 <2000
2 | 20160421-MYJ-W2 |1li5sk| <<20 | <20 | 0.02 | 53.5 | 1.19 <1 6.91 <1 <1 <2 <2 <10
3 20160422-ZD-W1 |i#&S#7k| 38 | 90.6 | 0.08 | 2566 | 55.9 | 1.14 | 17.4 | 1.81 <1 <2 6.7 29. 4
4 20160422-ZD-W2 |4k | 40 | 97.0 | 0.06 | 2730 | 61.0 | 1.60 | 16.6 | 2.42 <1 <2 | 2.69 35.3
5 | 20160422-EGZ-W1 [{REAK| 40 146 0.73 | 3726 210 14.2 | 12.6 | 5.81 <1 <2 12.2 23.1
6 | 20160423-MKL-W1 | #K | 51 287 0. 70 3380 305 10. 7 22.5 5. 66 <5 <10 | <10 <50
7 | 20160423-DSJ-W1 |j&IR/K| 50 | 47.5 | 0.44 | 5110 152 2.53 | 20.6 | 4.79 <1 <2 | 3.16 40. 2
8 | 20160424-MK-W1 |[i&5/K| 69 | 1837 | 1.25 | 21394 | 1390 | <<50 | 14.4 | <50 | <C50 | <<100 | <100 <500
9 |20160424-HKWQ-WI1|{REAK| 48 527 0.79 | 10547 | 509 <10 | 17.3 | <10 | <10 | <<20 | 42.6 <100
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Fig. 2 The distribution of the salt-bearing strata and sampling sites in the Simao basin
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1— A saline spring in Bumaxinzhai (Mengyejing) ; 2—a mountain spring in Bumaxinzhai (Mengyejing) ; 3— the upstream of the Zhengdong Spring; 4—

the downstream of the Zhengdong Spring; 5—the Erguanzhai Spring; 6—the Mankelao Spring; 7— the Dashujiao Spring; 8—the Mangka Spring; 9—

the Hekou Spring. No. 1~9 represent the sampling sites of water samples; spring sediment samples correspond to the Nos. 6~9 sampling sites; gas

samples correspond to the No. 3 and Nos. 6~9 sampleing sites;soil samples correspond to the No. 1 sampling site
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Fig. 4 Comparison of §'*O versus §* H among spring water
samples and halite fluid inclusion samples from the
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(Nos. 1~9 correspond to those in Table 1)

Two sampling profiles of soil samples in the sketch map of the Mengyejing potash deposit®

AR B AR (Shen Lijian et al. , 2017) F M HE 5
AR KA B AR 1 B R S8 A A [ B () 6 3R AR AE — %K
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AR H N B0 9 2 0F 5 o B B 2K 5 €, 908 o TP A
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TR I R R B R s [ B AE DUV YT 4 RD  h
WLE & H w9 % A FL 4 A % (Gao Xiang
et al. , 2013), M [RIA7 28 M 35K 1 27 F0 ™ ) 2 5 J7 T
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SAEM LI HE T RE i R Y BORIRZ — .
F 2 B HIX K SRS ARE WA (#E Bo Ying et al. , 2014)
Table 2

Indicators suggested for potassium deposit

exploration in the Simao basin (after Bo Ying et al. , 2014)

b e 0% 5%
KX 10%/Cl KT 11. 68 1.45~11. 68
Brx 103 /Cl K TF 0. 50 0. 22~0. 50
Mg X 102 /Cl KTF1.97 0.79~1. 97

nNa/nCl 0. 60~0.98

K/Br 25. 00~50. 00
KX 103/ %k KTF 5.91 \ 2.49~5. 91

{8 :nNa/nCl 2y 245t e BE L AR FEAx O o 4t o B2 L AR

3.3 BEMERAM
AT TE BT R 4 10 2R K BE BT Se/™ Sr i [
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0.7091~0. 7134 ([ 5),1 5.8 5.9 5 =5 fk &
FHORS 55 g 1) 7K FE A9 Sr/%° St B B AR T 0. 710, 48 78
TIRKA REBR VAN &5 . AW 58 BT K AR 1Y SR K R
mn " Sr/* Sr Ju [l A 0. 7091 ~0. 7134 (& 5),1 5.8
529 5 =R A X H s B KA BT Se/* S |
BT 0. 710,457 1 RKA KRB LG . 158
5.9 T =K EE B AR Sr/% Sr FI R St #Y 4 AL
Br T 2 5l SRR b s H A R OK 2 HA B 1 Sr/Ca
FLf s Sr 5 Ca,Sr 5 SO ¥y HA 847 i1 1F AH 36 56
%. Z2%4F % Sr Y18 Fr (Chaudhurietal. , 1992;
NiSietal. ,2006) .3k g Sr 4 H ¥ 2 J 1L 1 5%
BK.

AT BT R A 14 SR 7K s AT MR TR) A5 2R 2H i 45
WK 3) 5 AR AUARRE A 4 1R BA BRI He/
‘He(ROfH, FZE HAW; 1 HFHRA®H T RAIAMW
*He/' He(ROE . A B B A9 18 JERHIE (18] 6) .

H ] G P BT SRR A i P R R L R A
Hi# R i Kk B A 4K (Bo Ying et al. , 2012) 78] &
JER 3 57 K S 44 (Zhao Xia et al. , 2007) H1(#) He B A
FEURFEAE 15 b X3 SR K AR DA B v [ AR 3 1 45
75 DT 4 R ) 5 9 A< A R SR SR 1 Hee AT 8 R
¥:1F (Shangguan Zhiguan et al. , 1997, 2000; Tao

Mingxin et al. , 1996) . IbAk, 225705 4 SR K iR
HA M He 2 K720 B 78 (Bo Ying et al. , 2015),
AN A R R (3 3 R DSI-QLL SRR R 2R 5 2012
1 2016 AF 73 53] R 5 WO PF A dh 20 A7 R/R A R T
1) DI DX W 28 n] BE C 22 U0 21 B0 Rl 1 B3
®3 AHAVEEBALMXREKIEER
SERMLESTER
Table 3 Analytical results of noble gas isotopic

compositions for spring water samples from the

Mengyejing potash deposit and its surrounding areas

BE SHe/ | 20Ne/ | 2'Ne/ | “Ar/ | *Ar/ | *He/

%5 |'*He(Ra)| *Ne 22Ne 36 Ar B Ar | 20Ne
ZD-Q1 |0.10493[9.89770 | 0.027 | 306.4 | 0.178 |14.792
DSJ-Q1 | 1.32933 |10.44740| 0.028 | 302.6 | 0.195 |30.483
MKL-Q1 | 0.42394 | 9. 90378 | 0.029 | 304.4 | 0.183 |22.767
MK-Q1 | 0.41715(9. 77749 | 0.029 | 295.4 | 0.176 | 5.745
HKWQ-Q1| 0.12162 | 9. 60794 | 0.028 | 301.4 | 0.186 | 2.587
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O3 TS AT A5 SR (3R 4.5) A 8 T A1 R SC
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Fig. 5

A binary diagram of * Sr/% Sr versus 1/Sr and other concerned

diagrams for spring water samples from the Mengyejing potash deposit and its surrounding areas
nSr/nCa—Sr F Ca iy 21 W B LUAH B 1~9 53 1 fode i 5 5 %0 b

nSr/nCa represents the equivalence concentration ratio of Sr to Ca;Nos. 1~9 correspond to those in Table 1
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Table 4 Contents of major and minor components for spring sediments from the Mengyejing potash deposit and its surrounding areas

2 B2 SiO; |ALO; | CaO | K,O K% | K/Rb TFe; O3] MgO | MnO | Na; O | P,Os | TiO; | CO, S LOI Li/
| () | o) | ) [ [ (Y% | (%) | (%) | (%) | (U | (Y | (U) |(ug/g)
1 | 20160423MKL-G1 |41.65] 9.95 | 15.36]2.30| 1.91 |192.58] 4.98 |1.38]0.01| 0.33 | 0.06 | 0.48 [13.14] 1.82 |19.06| 46.0
2 20160423DSJ-G1 |28.59| 3.51 |20.18|0.74|0.61 |194.32| 12.26 [ 0.48|0.11] 0.42 | 0.23 | 0.19 |16.02]| 0.15 |31.84| 36.9
3 20160423DSJ-G2 | 5.07 | 0.95 | 40.66|0.34|0.28|243.21| 1.20 [0.31]0.01| 0.53 | 0.13 | 0.06 [32.61| 1.08 [45.94| 7. 26
4 20160423DSJ-G3 |63.49|13.27| 2.55 | 2.87|2.38|186.05] 7.60 |[1.98]0.04 | 1.01 | 0.12 | 0.66 | 1.99 [0.013| 5.65 | 53.6
5 20160423DSJ-G4 |30. 26| 4.59 |28.05|0.90|0.75(173.68| 2.51 [0.86|0.01] 0.73 | 0.06 | 0.25 |22.21| 1.49 |27.58| 20.6
6 20160424 MK-G1 2.931 0.27 |33.7110.08|0.07 (146.22| 17.88 {0.40|0.05| 1.72 | 0.02 | 0.02 |24.86| 0.65 |33.47| 7.97
7 20160424 MK-G2 7.10] 0.68 | 5.35 |0.26|0.22(222.19| 50.27 [ 0.19]0.03| 2.17 | 0.07 | 0.05 | 1.65 | 0.14 |13.81| 10.4
8 [20160424HKWQ-G1 2.81(0.13 28.2
9 120160424HKWQ-G2|52. 61| 5.11 |14.18|1.06 | 0. 88 |200. 82| 2.26 |1.37]0.03| 1.61 | 0.05 | 0.35 |10.41| 2.43 |16.16]| 41.2
10 120160424 HKWQ-G3|28. 55| 5.20 |23.97|1.38|1.15|221.92| 9.30 [0.88]0.01| 0.45 | 0.15 | 0.27 [19.87| 0.41 [28.76| 22.7
o BE Be Cr Ml/”l Co Ni Cu Zn (}:/1 Rb Sr Mo Cd In Cs Ba Tl
g/ (pg/2)|(pg/) (pg/eX pe/e)(ng/e)| (pg/g) (pg/eX pe/e)(ne/2)|(ne/2) |(ng/|(ng/)|(pg/2|(ng/ )| (ng/)
1 | 20160423MKL-G1 | 4.91] 70.6 | 77.0 | 16.0|71.0| 7.87 | 45.7 |13.0]99.1| 1075 | 22.6 | 0.14 | 0.06 | 12.9 | 320 4. 80
2 20160423DSJ-G1 14.9 ] 20.6 884 8.82|17.1| 51.7 145 5.50|31.6| 726 3.55 | 0.19 ] 0.05 | 22.9 | 245 2.53
3 20160423DSJ-G2 | 2.93 | 8.10 | 59.3 |[3.23|21.4| 1.50 | 9.16 |1.32|11.6 | 3175 | 0.90 |<C0.05]<C0. 05| 1.68 | 86.2 | 0.19
4 20160423DSJ-G3 | 4.33 | 84.3 324 |11.8131.9| 27.1 | 63.7 |18.0| 128 129 | 0.91 |<C0.05) 0.08 | 42.1 | 344 0. 67
5 20160423DSJ-G4 | 4.02 | 39.1 123 | 8.08|39.6| 4.74 | 23.4 |5.95]43.0| 1806 | 3.35 | 0.06 [<Z0.05| 5.38 | 172 1.17
6 20160424MK-G1 | 11.2 | 3.04 379 |12.5]8.85| 4.67 162 0.45|4.54 | 2314 | 0.71 | 0.09 | 0. 14 | 1.45 118 0. 66
7 20160424MK-G2 | 23.9 | 4.51 291 [20.3]11.6 35.1 387 1.33]9.71| 1401 | 1.55 | 0.23 | 0.35 | 2.99 | 207 1.58
8 |20160424HKWQ-GI1| 13.1 | 45.3 158 |4.92|17.4] 21.0 | 40.6 |9.16|71.1| 363 2.10 |<C0.05] 0.11 | 19.2 | 143 0. 38
9 [20160424HKWQ-G2| 1. 07 | 39.8 207 |5.41113.0| 14.6 22.6 | 5.56|43.8| 1594 | 1.64 | 0.08 |<C0.05 13.8 | 177 0.29
10 [20160424HKWQ-G3| 11.5 | 37.1 | 92.6 [6.39]30.9| 6.03 | 24.40 | 6.92|51.6 | 1561 | 3.25 |<C0.05<0.05 6.00 | 184 0. 46
N Pb Bi Th U Nb Ta Zr Hf Sn Sb Ti w As \ La Ce
B RS / / |
g/ (pg/ ) |(pg/ ) (pg/eXpe/e)(ng/e)| (png/g) (pg/eX pe/e)(ne/e)|(ng/e)|(ng/)|(pe/)|((ng/2)|(png/2)|(ng/g)
1 | 20160423MKL-G1 | 6.60 | 0.24 | 10.3 |4.26|10.1| 0.81 121 3.90|2.46 | 1.82 | 2862 | 1.68 | 335 | 85.1 | 25.3 | 64.0
2 20160423DSJ-G1 | 17.3 ] 0.24 | 3.70 [ 0.93{3.98| 0.35 102 3.1010.91] 110 [1080.00G 2.84 | 8637 | 33.3 | 10.2 | 24.8
3 20160423DSJ-G2 | 1.33 |<<0.05] 0.86 | 1.68 | 1.08]| 0.15 15.5 | 0.51]0.33] 0.27 306 | 0.22 | 662 | 9.23 | 2.74 | 6.60
4 20160423DSJ-G3 | 17.5| 0.36 | 14.4 | 2.94 |12.7| 1. 14 230 7.1112.98 ] 11.7 | 3957 | 3.73 | 3404 | 88.8 | 35.1 | 70.3
5 20160423DSJ-G4 | 3.11] 0.10 | 4.68 | 2.57 | 4.61| 0.39 87.8 [2.87(1.10| 1.10 | 1470 | 0.74 | 143 | 39.0 | 12.4 | 28.1
6 20160424MK-G1 | 2. 58 |<C0.05] 0.25 | 0.34]0.35]| 0.05 4.47 10.14]0.16 | 45.1 | 84.8 | 0.28 [41680| 2.63 | 0.75 | 1.94
7 20160424MK-G2 | 8. 64 |<C0.05| 0.72 |0.76|0.82] 0.07 | 10.3 [0.33]0.22| 115 248 | 0.62 |106600| 5. 74 | 1.59 | 4.43
8 [20160424HKWQ-G1| 11.2 | 0.17 | 5.80 [1.48 | 6.39| 0.47 98.7 |3.09|1.52| 56.0 | 2119 | 11.1 |27280| 64.1 | 13.1 | 26.7
9 [20160424HKWQ-G2[ 9.32| 0.14 | 5.64 | 1.89|5.93| 0.47 191 6.17|1.11 ] 2.73 | 1916 | 1.06 | 592 | 43.1 | 17.8 | 39.9
10 120160424 HKWQ-G3| 4. 68 | 0.12 | 5.19 | 1.98|5.33| 0.46 | 62.9 [2.09]1.30| 1.34 | 1618 | 1.30 | 4601 | 43.7 | 16.0 | 39.4
- RS Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Sc Y
L % = (pe/e)\(pe/|(ue/e)(pe/eX pe/e)(pe/)| (pg/e) (pe/eXpe/e)(ne/2)|(pe/e)|(pe/|(pe/)|(ne/e)
1 | 20160423MKL-G1 | 7.12| 26.3 | 5.82 | 1.28 | 5.54 | 1.07 | 4.77 [0.98|2.64 | 0.42 | 2.35 | 0.43 | 11.9 | 28.3
2 20160423DSJ-G1 | 3.20 | 12.4 | 3.89 |1.10|5.46| 1.20 | 5.85 | 1.22|3.06| 0.44 | 2.20 | 0.39 | 6.54 | 40.2
3 20160423DSJ-G2 | 0.74| 2.76 | 0.78 |0.180.91] 0.18 | 0.73 [0.15]0.38] 0.06 | 0.31 | 0.06 | 1.79 | 4.95
4 20160423DSJ-G3 | 9.27 | 32.7 | 6.38 | 1.17|5.81| 1. 10 5.10 | 1.113.11] 0.51 | 2.85 | 0.52 | 13.9 | 31.7
) 20160423DSJ-G4 | 3.34 | 11.5 | 2.51 | 0.55(2.48| 0.48 2.37 10.4911.40] 0.22 | 1.23 | 0.23 | 5.34 | 14.8
6 20160424MK-G1 ] 0.27 | 1.18 | 0.54 |0.16 | 0.78| 0.18 | 0.80 |0.17|0.36| 0.05 | 0.22 |<C0.05/ 0.69 | 6.61
7 20160424MK-G2 | 0.61 | 2.81 | 1.38 [0.49]2.39]| 0.52 2.26 |10.45|1.10| 0.13 | 0.63 | 0.11 | 1.32 | 18.3
8 [20160424HKWQ-G1| 3.70 | 13.8 | 5.21 [1.47 | 6.56| 1.34 6.14 | 1.15(3.07| 0.43 | 2.29 | 0.40 | 8.53 | 37.2
9 [20160424HKWQ-G2| 4.50 | 14.5 | 2.61 | 0.52|2.18 | 0.44 | 2.17 [0.46|1.36] 0.22 | 1.34 | 0.25 | 5.08 | 13.1
10 [20160424HKWQ-G3| 4.44 | 16.3 | 4.51 [ 1.07 | 4.77| 0.92 | 4.05 |0.79]2.06| 0.31 | 1.77 | 0.33 | 6.70 | 22.3
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x5 HEHTRRAEABRATRY XRD HHER (%)

Table 5 XRD analytical results (%) for spring sediments from the Mengyejing deposit and its surrounding areas

T FE 5 G5 FE b RRE AYE B SCA | AR R R B AR SR A
1 | 20160423MKL-G1 K /KA ARSI A 8 EP00E| 44.8 | 1.9 | 19.5 | — | 10.3 [ 23.5 | — — |
2 | 20160423DSJ-G1 ZEAF A K F A TR 57 43 - — - - - — | OH
3 | 20160423DSJ-G2 G SR QS 187 B T -3 W =2 U 1 R Y — — | 884|116 | — — — — | —
4 | 20160423DSJ-G3 R TR, B e 86.3 | 6.7 — — — — — 7 U e
5 20160423DSJ-G4 Wb 3 S 32.7 | 24.7 | 25.1 8 9.4
6 | 20160424MK-G1 RAKMAR K K TR R AL — 100 — — — — — — | K
7 | 20160424MK-G2 b P R RSN B 22 ) K P TR L IR LA — — — — — — — — | &
8 [20160424HKWQ-G1 ANIK S B K F LR L L AR € BURL A 100 | — — — — — — — | K
9 |20160424HKWQ-G2 TR A 5 11k 5 R B AR B — D 67.7 | 5.1 18 9.2
10 20160424 HKWQ-G3 UK PR M ERRE AW, A4 32.7( 8.2 |33.7| — — | 25.4| — — | R

" RR AR .
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Fig. 6 Diagrams for noble gas isotopic composition of springs

from the Mengyejing potash deposit and its surrounding areas
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2015) ; 2— B¢ 2016 L RAE M K PR 3—= K4 b
RS (& Shangguan Zhiguan et al. , 1997,2000) ; 5— ¥ A 45 H1 K 9%

<. (## Bo Ying et al. , 2012)

1—Gas samples from saline or warm spring water in the Lanping-

Simao basin, collected in 2012 (after Bo Ying et al. , 2015); 2-—gas

samples from spring water,

collected in 2016; 3—air; 4—gas

samples from warm spring water in Tengchong, Yunnan (after

Shangguan Zhiguan et al. , 1997, 2000); 5—natural gas samples

from the Tarim basin (after Bo Ying et al. , 2012)
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Table 6 Contents of rare earth elements(REE)and concerned dada for spring sediments from the
Mengyejing potash deposit and its surrounding areas
[y La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Yb Lu |XREE|LREE/| (La/ | (La/ |(Gd/ N s
T e/ e e/ e/ e/ X e/ @ X ug/ e O e @ e/ @K ug/ e/ @ /@ /) g/ | HREE [Smy | Ybow| Yo | O | 0
1 125.30(64.00|7.12 |26.30|5.82|1.28|5.54|1.07|4.77|0.98|2.64|2.35]|0.43 |147.60| 7.30 |2.73]7.26|1.90]0.69 |1.13
2 110.20(24.80| 3.20 [12.40(3.89]1.10| 5.46 | 1.20 [ 5.85|1.22|3.06 | 2.20|0.39 [74.97| 2.87 |1.65|3.13|2.00]0.73 |1.04
3 [2.7416.60(0.74|2.76 [0.78(0.18]0.91{0.18|0.73(0.15]0.38]0.31]0.06/|16.52| 5.07 |2.21]5.96]2.37|0.65]/L.10
4 135.10|70.30|9.27 {32.7016.38|1.17|5.81|1.10|5.10|1.11|3.11 |2.85|0.52 (174.52| 7.90 |3.46|8.30|1.65|0.59 |0.92
5 [12.40|28.10] 3.34 |11.50| 2.51 | 0.55 | 2.48|0.48 |2.3710.49|1.40|1.23|0.23|67.08| 6.73 [3.11]6.80|1.63]|0.67|1.03
6 [0.75]11.94]0.27 | 1.18 [0.54 [ 0.16 ] 0.78]0.18 | 0.80|0.17 ]0.36|0.22 |<0.05 7.35 1.93 [0.87]2.30|2.86]0.75[1.04
7 [1.59]4.43]0.61|2.81(1.38[0.49]2.39(0.52|2.26(0.45]1.10]0.63|0.11|18.77| 1.52 |0.72]1.70|3.06|0.82]1.08
8 [13.10(26.70| 3.70 [13.80(5.21 | 1.47|6.56 | 1.34|6.14|1.15]|3.07 |2.29|0.40 [84.93| 3.05 |1.58|3.86|2.31]0.770.91
9 117.80(39.90| 4.50 |14.50|2.61 | 0.52 | 2.18 | 0.44 | 2.17 | 0.46 | 1.36 | 1.34 | 0.25|88.03| 9.74 [4.29]8.96|1.31|0.67 |1.05
10 |16.00(39.40| 4.44 {16.30|4.51 | 1.07 [ 4.7710.92{4.05|0.79|2.06|1.77]0.33(96.41| 5.56 |2.23|6.09|2.17]0.711.11
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Fig. 10 The content distribution of chemical components in soil samples from profile one in the Mengyejing potash deposit area

DX R B ER HL 20 th4d 70 ERADIR 2 IR IX
AU KA 7 i A B 2 31— YRR . (HZ . g
i SEHIT BT ST BOREIT AU0E 9 S 5 40 50 45 b\ AR
A RO B R BK e R ROK R AR R A
I B8 I A7 2% 28 SR K HR R AR [ 7 2R 2 SR IR
KGR A 25 25 BAE 1) T A USRI 5 75 1T 2 AT 2 Y
578 TS0 ARG 2 S 5 R 0 A ) T B AR T B
T 2 LM 2 A 75 1) SR AR ) T b A L 5 Xl M 5k

S W AP I 2 TR B T L O R AT
DX S Al S 2 R AL O 2 AR

4

(DA FEX R IR H 0K & ' Wl e
TR TR OR O MW R BT A 56 T A CROK
A R B AE O R R T B SR 0 B W RO
DRI IR LT B R A 1E

(2) TR 20 2 Bl B I X K% ] 30 il 3 B 5
T — A E AR I KL s T RE R L E A Y
U2 — o T 52 Wy SRR 5 6 JE B B 2 R I &R

OB H5bnT7 1 5L BERT 3 g/ L ik sk
JE R PR ER K/ 2 A KX10°/CLIZ M4
AR XS S EL A 0 53 AT 5 B S A 2R K

K/23#h>2.5 5f KX10°/Cl>4. 4, 8| K 7%
s AR — 20

B8 < SRR 5 o S g I 3 e X ) 4 2 il
H ] e SR e i 5 AUF 52 O R 2% 9 3 Uil D v [ g i
BB i ™ G5 PR 5 BT 5K 38 78 2 il L i 55t A3 il A
E i BTN W2 TR B RN S S
) A6 A ) A e 8 S A A 7 B Y SR |

b5 N

O =AM 814 BA. 1994, = B 48 45 40 40 £ o B X Rl 4R
& mHE .

O =44 M TR AR R T BN 1979, Z5 B L S3F 4 A0 £ K SC b
BR AL 2 F 9 B 6 B0 T

© (= VLYK B B -4 46 1 X X 3l it o 1) N R 9 k).

References

Bo Ying, Liu Chenglin, Jiao Pengcheng, Chen Yongzhi, Cao
Yangtong. 2013. Hydrochemical characteristics and controlling
factors for waters’ chemical composition in the Tarim Basin,
western China. Geochemistry, 73(3): 343~356.

Bo Ying, Liu Chenglin, Cao Yangtong. 2016. Fault belt
geochemical deep-penetration theories and techniques for
potassium prospecting. Mineral Deposits, 35(6): 1281 ~1292
(in Chinese with English abstract).

Bo Ying., Liu Chenglin, Jiao Pengcheng, Ye Xianren. 2012. The
mantle source noble gas from underground brine of the Lop Nur
in Xinjiang and its scientific significance. Geology in China,
(4): 978~984 (in Chinese with English abstract).

Bo Ying, Liu Chenglin, Zhao Yanjun, Wang Licheng. 2014.



LI

{11325 . 25 1 0 30 B0 D I R 1 5K KAl 2 5 4 0 5235 0 IR 43 B 2203

Hydrochemical characteristics and  potassium-prospecting
indicators of Lanping-Simao Basin, Yunnan Province. Mineral
Deposits, 33 (5): 1031 ~ 1044 (in Chinese with English
abstract).

Bo Ying, Liu Chenglin, Zhao Yanjun, Wang Licheng. 2015.
Chemical and isotopic characteristics and origin of spring waters
in the Lanping-Simao Basin, Yunnan, southwestern China.
Geochemistry, 75(3): 287~300.

Boynton W V. 1984. Cosmochemistry of therare earth elements:
meteorite studies. Developments in Geochemistry, 2: 63~114.

Cao Chunhui, Zhang Mingjie, Tang Qingyan, Yang Yang, Lv
Zonggang, Zhang Tongwei, Chen Chang, Yang Hui, Li Liwu.
2018. Noble gas isotopic variations and geological implication of
Longmaxi shale gas in Sichuan Basin, China. Marine and
Petroleum Geology, 89(1): 38~46.

Cao Yangtong, Liu Chenglin, Jiao Pengcheng., Xuan Zhigiang, Chen
Yongzhi.  2010.  Relationship
mineralization and salt dome system in Kuga Basin. Mineral
Deposits, 29(3): 553~562 (in Chinese with English abstract).

Chaudhuri S, Clauer N. 1992. Isotopic Compositions of dissolved

between surface copper

strontium and neodymium in continental surface and shallow

subsurface waters. Isotopic Signatures and Sedimentary
Records-Lecture Notes in Earth Sciences, 43: 467~495,

Craig H. 1961. Isotopic variations in meteoric waters. Science,
133. 1702~1703.

Gao Xiang, Fang Qinfang, Yao Wei, Peng Qiang, Dong Juan, Qin
Hong, Di Yingwei. 2013. Genesis of themengyejing potash
deposit in Lanping-Simao basin, Yunnan: indication from the
components of the deposit. Acta Geoscientica Sinica, 34 (5):
529~346.

Guan Ye, Wang Anjian, Li Mingwu, Cao Dianhua, Liu Junlai.
2006. Characteristics of the middle axial tectonic belt in the
Lanping-Simao Basin, western Yunnan, and its research
significance. Geology in China, 33(4): 832~ 841 (in Chinese
with English abstract).

Liu Chenglin, Wang Licheng, Yan Maodu, Zhao Yanjun, Cao
Yangtong, Fang Xiaomin, Shen Lijian, Wu Chihua, Lv
Fenglin, DingTing. 2018. The Mesozoic-Cenozoic tectonic
settings, paleogeography and evaporitic sedimentation of
Tethyan blocks within  China: implications for potash
formation. Ore Geology Reviews, 102 406~425.

Nisi B, Vaselli O, Buccianti A, Perini G, Minissale A, Montegrossi
G, Tassi F. 2006. Strontium isotope composition of the Arno
River Valley waters (Tuscany Italy) as a natural tracer of
water-rock interaction and mixing processes. Chinese Journal of
Geochemistry, 25(S1) . 273.

Qian Zigiang, Qu Yihua, Liu Qun. 1994. Potash deposit. Beijing:
Geological Publishing House, 148 ~ 243 (in Chinese without
English abstract).

Shangguan Zhiguan, Bai Chunhua. 2000. Release characteristics of
modern mantle-derived magmatic gas in Rehai, Tengchong.
Science in China (Series D: Earth Sciences), 30(4): 407~414
(in Chinese without English abstract).

Shangguan Zhiguan, Zheng Yaqin, Dong Jichuan. 1997. Source of
gas escaping from Heaven Lake. Science in China (Series D),
27(40): 318~324 (in Chinese without English abstract).

Shen Lijian, Liu Chenglin, Zhao Jianxin, Feng Yuexing, Wang
Licheng, Zhou Jiaxi. 2017. The remarking of the Mengyejing
potash deposit in Yunnan, China: evidence from Rb-Sr isotopic
systematics. Ore Geology Reviews, 89: 876~886.

Tao Mingxin, Xu Yongchang, Shen Ping, Liu Wenhui. 1996.
Tectonic and geochemical characteristics and accumulation
conditions of mantle-derived gas in the accumulation zones in
eastern China. Science in China (Series D), 26(6): 531~536
(in Chinese without English abstract).

Tornos F, Heinrich C A. 2008. Shale basins, sulfur-deficient ore
brines and the formation of exhalative base metal deposits.
Chemical Geology, 247. 195~207.

Wang Licheng, Liu Chenglin, Fei Mingming, Shen Lijian, Zhang

Hua, Zhao Yanjun. 2015. First SHRIMP U-Pb zircon ages of
the potash-bearing Mengyejing Formation, Simao Basin,
southwestern Yunnan, China. Cretaceous Research, 52; 238~
250.

Wang Licheng, Liu Chenglin, Shen Lijian, Bo Ying. 2018.
Research advances in potash forming of the Simao basin,
eastern Tethyan realm. Acta Geologica Sinica, 92 (8): 1707
~1723.

Ye Xianren, Tao Mingxin, Yu Chuanao, Zhang Mingjie. 2007.
Helium and neon isotopic compositions in the ophiolites from
the Yarlung Zangbo River, southwestern China: the formation
from deep mantle. Science in China (Series D: Earth Sciences) ,
50: 801~812.

Yin Hanhui. 1990. Deep Processes and Mantle-Crust compound
Mineralization in the evolution of the Lanping-Simao Mesozoic-
Cenozoic Diwa Basin in western Yunnan, China. Geotectonica
et Metallogenia, 14 (2); 113~ 124 (in Chinese with English
abstract).

Yuan Qin, Qin Zhanjie, Wei Haicheng, Sheng Shurong, Shan
Fashou. 2013. The Ore-forming Age and palacoenvironment of
the Mengyejing formation in Jiangcheng, Yunnan Province.
Acta Geoscientica Sinica, 34(5): 631 ~ 637 (in Chinese with
English abstract).

Zhao Xia, Chen Jiansheng, Rao Wenbo, Dong Haizhou, Sheng
Xuefen, Su Zhiguo, Chen Liang. 2007. Indication of Helium
isotope from groundwater in the Hexi Corridor Basin. Acta
Geologica Sinica, 81(4): 563~569 (in Chinese with English
abstract).

Zhou Zhenheng, Xiang Caiying, Jiang Chaosong.  2000.
Geochemistry of the rare earth and trace elements in the
volcanic rocks in Tengchong, China. Journal of Seismological
Research, 23(2):215~230 (in Chinese with English abstract).

2 % x #

fa3E, XAk, B3R, 2016, Widi s skfb 2 R 0 B BlIE 5 5 i
AR T R . BRI, 35(6): 1281~1292.

{35, X ob, FEMEFE, nRoe . 2012, AT @K e ER G
SRR S P EMT, (4): 978~984.

{35, X ObR . BHEAE, 7. 2014, 22 PF— R4 b K Ak 2% R AE
T R PP bR IR, BT RMJBE . 33(5): 1031~1044.

WSRME, XURAR, BN, B0, kAR, 20100 LG L
SHEREM KR, TIRMT. 29 (3): 553~562

. T, Bk, ok, EE. B4, WAfE. 2013, m@ 2
PP S0 5 7 Bh B R B0 R 0T R A S A 40 0 R R R FE R . Lk 2
. 34(5): 529~346.

e, Faid, ERR, WEE, XK. 2006, s EBEH
iR A i ARG AR R S R . AP E R, 33(4) . 832

~841.
A, fi—f, XIHE 1994 HPER AR, dbat. MR R, 148
~243.

M —4e, 2 at, WP, SkBE, #Eoa i, SR, PRIFE. 1998.
22 PP P A AR R R R R B b st M AR A

FE ARG, HFESE, FEAR)I. 1997, Kl R Sl b B K % A
AR R, P ERBED ), 27(40) : 318~324.

B ARG AR, 2000, 1 i A M X AR 0 VR A SR SR R R
fE. tPEARE D), 30(4): 407~414,

W, RS, TR, XUSCIT. 1996, Ff [E 45 308 U5 A i S A2
R Hb AL 38 5 Ml BR Ak 2 R AE B R S . P EBR2E (D B, 26
(6): 531~536.

TESLAL XUBAK, Doz, AYE. 2018, ZR 4% 35 30y 3 U0 5 43 s 40 40 A
Wt . M AE R, 92(8) . 1707~1723.

FHOUME. 1990, 25 Bg 25 FFE— S8 5 i 430 3 Ak RO VR0 IR 2R T g —a%
SERUIER. Kt 5 M 2, 14(2): 113~124.

TR, 1980, g B A M AR 2R R AR AE BB A 1R ) 2B A
. ZHEFMXH MR IE CE. ZH: aMABER,
8§~37.



SN (1

2204 http://www. geojournals. cn/dzxb/ch/index. aspx 2021 4
R BN BB, B, ILkFF. 2013, = ILIRE) B4 ~569.

BRER B IR R Ol R RS, MR AR, 34(5) : 631~637. gk FEI . A2 E B 1980, 2 m VLI E) BT 40 R 0T K M TR AE. R
BHAHEY )R, 1986, BT . Juat . T A U XA AR M T IR SCAE. B SR A HL TR L 38~44.
B, PREEA . BesCi, B, BT IR, JNIRE. BRsE. 2007, ) JEIEAE, A, W, 2000, 1w ol A 4 R DG 2k

VG R A b b T K A SR AL AR R, BT 2R, 81(4): 563 AEWEgE. MR RFSE . 23(2) :215~230.

Hydrochemical characteristics of spring water and genesis of
surface potassium anomaly in the Mengyejing potash
deposit and its surrounding areas in Yunnan Province

BO Ying" , CAO Yangtong, LU Fenglin

MNR Key Laboratory of Metallogeny and Mineral Assessment , Institute of Mineral Resources ,
CAGS. Beijing 100037, China

* Corresponding author ; sunnybritney@hotmail. com
Abstract

This paper examines the chemical characteristics of spring water and surface sediments in the
Mengyejing potash deposit and its surrounding areas, and discusses the genesis of the surface potassium
anomaly in the study area. The Mengyejing potash deposit is located in the south of the Lanping-Simao
basin in the Yunnan Province, southwestern China. It is until now the only solid potash deposit with
industrial mining value in China. Spring water and sediment samples, as well as gas samples {rom the
springs were collected from the study area for chemical and isotopic analysis. Since the salt-bearing strata
are widely distributed in the study area, anomaly information can be effectively captured by means of
careful surface sample collection, an important factor in the study of the mechanism of potash deposit
formation and potassium prospecting. Combined with previous hydrochemical studies, it is proved that the
salt spring water in the Mengyejing deposit shows grade I anomaly. The peak and valley values of
potassium and concerned components in soil samples from the two profiles perpendicular to the fracture
direction show certain regularity. It is inferred that the surface anomalies are somehow related to the
recharge of deep fluid (water and gas) along the faults. Noble gas isotopic compositions reveal that the
major faults in the study areas may cut deep into the crust and some even into the upper asthenosphere.
Hydrogen, oxygen and strontium isotopic compositions of spring water show that the spring water in the
study area has deep recharge and water-rock reactions. Additionally, hydrogen and oxygen isotopic
composition and mineralogical evidence indicate that deep fluid may play an important role in the formation
of the Mengyejing potash deposit. It is inferred that the deep recharge may be an important source for the
surface potassium anomaly in the potash deposit, with the volcanic rocks as one of the important material

sources, and the fault belts as the controlling factor.
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