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Discussion on metallogenic model and prospecting direction of Pleistocene gravel brine
Potassium deposit in western Qaidam Basin*

Li Hongpu', Hou Xianhua’** , Zheng Mianping®, Fan Fu®, Liu Xixi' & Wang Shuli'

(1: Qinghai Provincial Key Laboratory of Exploration Research of Salt Lake Resources in Qaidam Basin, Qinghai Qaidam In-
tegrated Institute of Geology and Mineral Resource Exploration, Golmud 816099, P.R.China)

(2: MNR Key Laboratory of Saline Lake Resources and Environments , Institute of Mineral Resources,CAGS, Beijing 100037 ,
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Abstract. After comprehensive analysis and research of the chemical, trace elemental and isotopic composition of the new types of
graveled pore brine discovered in Dalangtan-Heibei, Chahan Slatu, Kunteyi and Mahai in the western Qaidam Basin, it is believed
that this gravel-type brine bearing potassium deposit belongs to leaching sedimentary model, and its formation is controlled by the
Quaternary gravel deposit and the paleo-halite formation since the Paleogene. The metallogenic model is as follows: the “salt val-
ley” which was continuously formed under drought conditions in the western part of the basin from the Eocene to the Pliocene be-
came the provenance, and then the early Pleistocene sandy-gravel deposit was forming the ore-bearing space. As the surrounding
meltwater runoff to the piedmont zone, it would then percolate into the Quaternary gravel deposit with salts that had been leached
from the Paleogene halite formation. Under relatively closed conditions, it transformed into high-salinity brine and finally came into
gravel-type brine bearing potassium deposit. Therefore, in the future exploration in Qaidam Basin, priority should be given to areas
where at the same time developed the deep faults at the periphery of the basin, the Paleogene halite formation and the early Pleisto-
cene alluvial fan bodies.
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Fig.1 Location of structure and sampling borehole in Qaidam Basin
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BRI KR h 5 AR B2 95 e, AR LT WK S22 o Lk K37 P kK. KR i SR B T X 1 A
EIMT S 2 ZK 1O RSP 5 DT R h SRR 200 (0 3 A ) L BRI [ 88 ZKO4 CR A A 53 BT it BRI
SRR AR ) BETEITR PR M58 ZKO2 CRAAL S HTRE Sl AN AU (7 3 BE A ) BRI 1M1 ZK10 (k.
EOPTRER) T T ZKAO10 (A 53 HT R ) 45 24K SCREFL A R0 TR AR IR 2 K A K 24— A
SEETG, KA AR TP R4 B 2~ 4 b RS TR KR ZE SRR T 08K ph g T4, ORE R i
FHBITIBU 5K Bl 20 3 1, JBURE 5 IR B Heb i 1 P A 0 5% , 70 B 8 , PH38  E EH  242, B
FEMRFL R 1000 mL.

PEARJR A A HT B R 0 2B RS T BL I 4403, 6 F T4 b T 40 R i L 4L
BRI RS T R A A AT RE Sl L3 ALE SR AL L) S00 m. 3t £ R 52 3 B A OR S T F T 40 41
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A(D) E(O) [Ff7 Mt iy AL 5% Tl b B A 73 B 58 . R 41 0K0(99.999% ) % Flash EA ST 47
AT W, HEBRZS A, LAREAIS H, & CO ARJEE. 24 Flash EA ST 41 (LA 5 TR FH = 3 1380°C , A IR R& 51 50
mV DUR B, $E 7RSS, (K 2 2 SIS IR 0 M A T S Y C R AR SR RO , A A it i) SR
H, #1 CO, H, #1 CO 7ER L S 8 R , Zead (i AE 4388 J5 43 BIE A B3 MAT253 JE4 74341, M 455 L
SMOW A5 HE, 14 8Dy syow 1 8" Oy syow » SRS BE 43 B T+ 1%0F1£0.2%0 5 S[R3 R 2% b hy [ R b
WIBRAL I KRR UEIK , 8Dy quon F1 8" Oy yow 23 B K7~ 64.8%0F1—8.79%0 3 2= JHFRIUEIK 19 8Dy syow Al 8Oy _guow
Z3 50k~ 84.55%0 F1— 12.48%b.

BRIEAr R AL 5 K% TIMS VG-354 [R] 437 2 0 i A 413 - b B NBS-987 45" Sr/* Sr - ¥ {5
0.710250(n=8). i H%EFIT— b EY Sr/*Sr=0.1194. HEARE S M TSR 22 /N T £0.05% , FREURE 5 150
mg , H 5B TR, IR0 B B AEY , DAHERR L B0 i 5.

T RIS 22 D03 1 o B b SR 2 B 0 7= W U 5 7 S . RIS B 5 AN I 100 g B A RE 8 D 3
FFRER V0,7 —A/Ng AL, H Shill B RS AR B AR DS R 3% Hf — A8 1), A 5 mL (2R,
AR S TE 1020°C R #ABe , Bhbe = A i In A SARFE S BRI N ARl ) 43 2 F8 3T W, 0, .CuO F1 Cu 219 R
AR S LA , BT AR 785 Ak, R B AR A 0 i S, 0458 i Cu 222 B AR JR R SO,. A il id — Mt
TEAE (35 EHAE) ¥4 SO, A& A4 B M s 1 5 HE A BT RS AU, A6 4 B 98 6 09 B [ 62 3 #7138 i%
£ J2E E G A B4 253plus Flash EA JEZ MU Conflo TV 22 & 0. ik ad F2 v % FH TAEA-SO-5 .,
TAEA-SO-6 il NBS 127 = Fft [ b b i 4 i 15 o 5 2. 45 2 AAH E PR bR V-CDT ) 8% Sy e (K F R 2
8" Sy o =L (*S/TS)REML/ (*S/7S) ey 1 X1000. T X bkl it ) 52 I ik, 87S 143 2 24 0.1%.
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Fig.2 Piper diagram of sandy gravel brine in Qaidam Basin
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Tab.1 Chemical composition of gravel brine in Qaidam Basin

K*/ Na*/ Ca*/ Mg/ Cl'/ SO7/ B,0s/ Li*t/ CO3/

SR A AT a8 >
RARALI (R, BFAL) B ) (1) (1) (1) (1) (/L) (/L) (/L) (/L)
S TR U] 2 7K10 Bl 2.5 11052 470 232 18598 1.44 89.53 1.54 0.00
(897.65~1600 m,Q,) B2 1.93 11277 4.85 226 18827 133 96.59 1.51  0.00
Bl qWE:] . ZK04 B3 3.67 9343 541 9.6 181.33 1.87 121.97 537 0.00
(58.66~1251.3 m,Q,) B4 3.76 93.09 5.45 949 181.33 1.62 127.97 543  0.00
SR P U 58 7K02 B5 1.64 100.58 6.19 3.77 17631 1.46 188.84 6.68  0.00
(185~1500 m,Q,) B6 1.67 102.34 555 3.67 178.08 1.65 185.82 6.58  0.00
ELRRAK 1M1 ZK10 B7 295 9153 3.79 10.82 17693 2.12 86.04 251  0.00
(120~440 m,Q,) B8 2.89 90.83 3.77 10.81 177.37 1.98 88.25 247  0.00
97 U] 4 o, ZK4010 B9 295 90.65 3.73 7.84 169.05 2.51 63.98 4.09 0.00
(170~1400 m,Q,)  BIO 3.16 92.65 3.81 7.88 172.58 2.44 69.98 4.07 0.00
JCTRLE T 4 7 7ZK10 Bl 9171 0.44 <0.100 73.09 51.00 0.53 17.00 1.19 307.10
(897.65~1600 m,Q,) B2 58.51 0.16 <0.100 78.20 49.00 0.14 1820 1.19 311.40
R 1 ZK04 B3 233 0.0l <0.100 1.74 055 0.02 0.13 1.19 295.13
(58.66~1251.3 m,Q,) B4 0.00 0.01 <0.100 1.58 0.53 0.02 0.13 1.19 295.00
ST B P U 44 5% 7K02 B5 0.00 0.65 042 9948 40.67 6.05 7.62 1.19 290.82
(185~1500 m,Q,;) B6 0.00 0.66 0.44 96.95 43.17 625 7.52 1.19 293.82
A [T [ ZK10 B7 1437 034 <0.100 41.44 3550 136 13.38 1.19 288.23
(120~440 m,Q,) B8 1.53 0.33 <0.100 40.69 37.00 1.35 12.93 1.19 287.74
LI U 4 1, ZK4010 B9 7.45 037 <0.100 50.56 32.50 4.00 4.85 1.18 276.90
(170~1400 m,Q,) BIO 0.00 0.35 <0.100 53.47 34.90 3.70 485 1.18 282.69

3.2 FRISIE R EE

MFE 2 FTLLE T R E(KX10°/ X&) Jy 5.65~12.75 IS R B (KX10°/Cl) 2 9.3~20.74 54 25
(Mgx10%/Cl) *H 1.20~6.12, $H51 R 5 (yNa/yCl) H7 0.79~0.92, 5141 Z 4k ( Brx 10°/C1) 7 0.003 ~ 0.274, i &
#(1S0,/ (180, +1Cl) ) H 0.01.
3.3 }sk Sr.S.H.0 A&

98 IXY St/ Sr A 16 Bb BRI )2 5 7K th S 0.711307 ~ 0.711979, 7 4+ 46 2 vh 2 0.711383 ~ 0.711462
(33).

™S MH AL I Bl g 22.7%0 ~ 26.8%0,26 AR AL bk (4 8D {848 Ak 95 i 7 - 58.1%0 ~ —50.4%0,8"° 0 Ky
~9.8%0~—2.8%0( F 4,8 3).
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Fig.3 Distribution of hydrogen/oxygen isotope



1048 J. Lake Sci.(#5a#2) ,2022,34(3)

2 SEAAR R RRALIR R KK RFIE 2R A

Tab.2 Characteristic coefficients of gravel brine in Qaidam Basin

ke Kx10%/ Y & Kx10°/Cl Mgx10?/C1 yNa/yCl Brx103/Cl 150,/ (1S0,+rCl)
B1 6.99 11.56 1.25 0.92 0.274 0.01
B2 6.19 10.25 1.20 0.92 0.260 0.01
B3 12.44 20.24 5.05 0.79 0.003 0.01
B4 12.75 20.74 5.23 0.79 0.003 0.01
B5 5.65 9.3 2.14 0.88 0.231 0.01
B6 5.69 9.38 2.06 0.89 0.242 0.01
B7 10.23 16.67 6.12 0.8 0.201 0.01
B8 10.04 16.29 6.09 0.79 0.209 0.01
B9 10.65 17.45 4.64 0.83 0.192 0.01
B10 11.18 18.31 4.57 0.83 0.202 0.01

3 SGAAR G RR AL IRZE R K Se.S TRl R {H

Tab.3 Sr and S isotopic values of gravel brine in Qaidam Basin

SRBEOE BRES VT Sr/%08r VS80S 9% MSyen/ % RAEHGLEEES YSr/%Sr YS/%SriRas MSy /%

SCEWTR BStl 0711815 0.000005 24.0 HAREIH  BSr1l 0711384 0.000008 23.8
FMigE  BS:2  0.711794  0.000005 26.8 B ZKO4  BSr12  0.711355  0.000004 24.1
ZK02 BSr3  0.711979  0.000013 23.8 Wy BSrl3  0.711818  0.000007
BSt4  0.711846  0.000010 25.7 #ZK10  BSrl4  0.711807  0.000007
BSt5  0.711418  0.000005 25.6 BSr15  0.711806  0.000006
BSt6  0.711446  0.000006 25.5 BSr16  0.711854  0.000006
BS17  0.711367  0.000005 25.7 BSr17  0.711762  0.000006
BSt8  0.711369  0.000004 25.5 Esg SSrl - 0.711383  0.000006
WARMIH  BS9  0.711307  0.000004 22.7 N,y S$12 0.711462  0.000005
= ZK04  BSr10  0.711325  0.000007 23.6

K 4 SRR SRR R )i K SRR 2 A

Tab.4 Hydrogen/oxygen isotope analysis of gravel brine in Qaidam Basin

SRABEA B MRE 3D/ %o 3'80/%o RAENT B R 8D/ %o 3"20/%o

R TR M (1] BHOL1 -50.6 -53 SEAL I HE BHO14 -57.7 -2.8
2 ZK10 BHO2 -51.2 -2.7 1 7ZK04 BHO15 -56.3 -3.0
BHO3 -52.4 -4.5 ZE b Rl BHO16 -55.1 -9.8

BHO4 -55.3 -8.2 U]} 5% ZKO02 BHO17 -51.5 -6.8

BHOS5 -55.7 -3.3 BHO18 -51.4 -3.4

BHO6 -56.3 -3.1 BHO19 -58.1 -2.9

BHO7 -55.0 -3.1 BHO20 -56.0 -3.7

BHOS -54.0 -3.2 BHO21 -50.7 -8.2

BHO9 -57.7 -6.8 BHO22 -52.7 -4.1

BHO10 -56.9 -3.9 BHO23 -54.5 -4.0

BHO11 -56.2 -8.0 BHO24 -50.4 -4.1

BHOI2 -57.3 -5.2 BHO25 -53.1 -2.9

BHO13 -54.9 -3.3 BHO26 -56.7 -6.0
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FA] 7R 4 10 L i SR M b Ty S0 2R BT R R SR AE R 3 R R KT Al 0.062% ~0.073% , -3
0.069% ;Na* %4 5.53% ~9.76% , F-34H 7.13% ; Ca™ £ 5t }14.08% ~ 8.82% , F-34 2y 6.41% ; Mg™ & Ky
0.1% ;Cl &Ky 8.01% ~14.17% , F-354 10.26% ;SO% &1 H 10.53% ~22.30% , 34 H 16.42% ; Sr™* & &>
0.01% ~0.02% , NO, Fr &4 0.18% ~0.78% , F-31H 0.547% ,HCO, Fr it 0.04% , B B T A H L3R 5. [
PRER P 3 B BH B IRt /NS KRRl Ca™ \Mg™ (Na'™ il K, 32 BB S FIR M /N B KK €O |
HCO; \SOT Hl CI, Wy A3 5 IS, 5 v — BT [T M K Fh s v g — e [T Ay v ey 202 L AR A 2
ZKOATT A& i A R, BTk K' \Na® \Mg™ \Cl” \NO;~ \HCO, FE-H & e BRI R 2 kK s T 2,
MEVEPE Ca™ (SOY 7EH TR PR TRP BRI i K (L 4) . A A8 A 15 B B 1 D SR R 8 2 o /K A5 oy )2
FREHY

RS SR F A T J] % [ A R 0 o 7K $h 2R TT S R L

Tab.5 Comparison of average values of solid salt and brine salt elements around Heibei

depression in Qaidam Basin

BE KY/%  Na'/% Ca® /% Mg /% Cl™ /% S0 /% B,03/% Li*/%
Bl 0.18 9.29 0.39 0.19 15.63 0.12 0.01 1.29x107*
B2 0.16 9.48 0.41 0.19 15.82 0.11 0.01 1.27x107*
B3 0.31 7.85 0.45 0.77 15.24 0.16 0.01 4.50x10™
B4 0.32 7.82 0.46 0.80 15.24 0.14 0.01 4.60x107*
S1 0.072 9.76 8.82 0.10 14.17 22.30 0.01 0.00
S2 0.062 5.53 4.08 0.10 8.01 10.53 0.01 0.00
S3 0.073 6.10 6.34 0.10 8.59 16.42 0.01 0.00

=323 co%” HCO; Rb* Cs* Sr?* Br~ I NO;
Bl 0.00 0.01 3.70x1073 8.40x107° 0.01 0.00 4.45%x107° 0.00
B2 0.00 0.00 1.34x107° 8.4x107° 0.01 0.00 1.18x107° 0.00
B3 0.00 0.00 8.41x1077 0.00 1.5%x107* 4.6x107° 1.68x107° 1.09x107°
B4 0.00 0.00 8.40x1077 0.00 1.33x10™* 4.45x107° 1.68x107° 1.09x107°
S1 0.00 0.04 0.00 0.00 0.02 0.00 0.00 0.68
S2 0.00 0.04 0.00 0.00 0.01 0.00 0.00 0.18
S3 0.00 0.04 0.00 0.00 0.01 0.00 0.00 0.78

AR BRI K P AT R R PR W B T LR, S e T K B B s B AL BRI K 1 Y
SARBON 0.85, 40T A HUZ I, HAEARBHEAN, — R T I ST T 1, Y o i e SR 2 4 £
AR R M RAAR . TR DX B S R B 0.79~0.92 , T I H T 7K -5 1 A 47 A DX S [l 2 10 3 J2 A 6. 49 R 8K
TR GE ZRB0 W B 7K B . R K U A R B R BN T <5 B R < 105 Y B 75 B0 4 R I R B
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