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The material sources and it's hydraulic migration in the Gas Hure salt lake, Qaidam Ba-
sin, China
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Abstract: Hydrodynamic is one of the most important conditions during the process of salt metallogenic. This study utilized the pa-
rameters such as pH, oxidation-reduction potential, electric conductivity, total dissolved solid, hydrochemical characters, elements
rate to identify the material source and hydraulic migration in the Gas Hure salt lake. The result revealed that material source is due
to rock weathering of erosion area, with the contribution of glacier melt water, silicate weathering, carbonate weathering and evapo-
ration salt weathering as 0.04% , 0.15% , 63.89% and 35.92% , respectively. The piedmont of Qiman Tage mountain is recharged
from deep aquifer. From the mountain to the plains the hydrodynamic is gradually decreased; for the hydrodynamic in vertical pro-
file,from the aquifer I to aquifer II it is decreased, while increased from the aquifer Il to aquifer V. The river water and overflow
water has local water exchange and both of them have regional flow system. Hydrodynamic condition and hydraulic connection has
obvious correlation to the migration and enrichment of elements and controls the speed and the migration of elements enrichment
regularity of elements in space, and even affects the hydrochemical types.
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KB 22K, 7R R/ o AN 24 50 ) 78 L 1 DR A IE 3K 5 SR I R R T (ALEH ) e &k =
AT PR ER .

2 RERDTHE

43 HIAE 2010 4E 5—6 R 2015 4F 5—6 A #EA7RAE , i Ll X B IR IX R A 66 1FF &, Horhrag 1l X )%
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Fig.1 Distribution of sampling spots of the Gas Hure salt lake
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Tab.1 Statistical data of the chemical compositions and EC, pH, Eh, TDS
in different regions of the Gas Hure salt lake, Qaidam Basin
T ol Eh/mV EC/ (mS/em) DS/ (g/1) 02/ (mg/L) HCO3/ (¢/L)
[DAS flkEE| Y i 1fig i 1fig i i bl i b Y
MWK 7.75~8.86 824 -113.00~237.67 104.94 0.30~5530 579  0.24~45.06  4.36 0~57.56 296 0.07~0.99 0.31

BIK  8.01-893 829 232.00~27400 256.58 0.36~1.82 0.8  0.33~1.05 0.0 0 0 009~037 0.5
FFEK  620~781 735 15200~242.00 17471 68.09~21326 151.90 126.38~397.61 298.93 0 0 0.14~097 038
bt 803/ (g/L) /(L) Ca>/(g/L) MY/ (y/L) Na%/(g/L) K/ (mg/L)

fii & WE B Ll N i L N i I | S - N ! S 1 Hfi
WK 004556 094 0.03-249 164 0.02~1.64 017  00I~1.61 008  0.03~12.85 107 034~25050 3711

K 0.05~022 010 0.06~0.18 011  0.03~0.09  0.05 0~0.05 0.02  0.01~0.14  0.07 2.65~11.28 4.51
FRX  111~8232 4547 71.33~25277 153.10 0.30~6.82  1.56  6.85~84.81 27.47 1.49~106.98 63.37 483.68~26751.32 7371.97

FHEJFIX (region 3) BHES T LA Mg™ 1 Na* 4 32, R AL FE B0 510 20% ~ 95% 0% ~ 80% , BAES T LA C1™ & 4 %t
P, 25 70% ~100% , KAL2=FE Ry C1-Na - Mg (& 2).

SR B R IR IX, K2R IR K 32 83 8 BaK , 78 3h W TR R X SR B R BAE T T
AR R K 7K 5 AR AR ST LR R e R 7K ot 0 ) SR Ak i e SR K
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Fig.2 Piper plot of the chemical compositions for different regions in the Gas Hure salt lake

3.1.2 AEEMS B AL S BORT LU MR AR T 25 K 2 I B IR A PR AR B Ah 42 HEMLAE. Bl
X —¥a 7 X —ER W X pH (AR fb 52 B0 55 Bt — 55 Bk (181 3) . R RLACR T 5% Pyl 1 BAT e BRT A ] K A& pH
{HIEE Jy 8.01~8.93, " F¥{E Ry 8.29, ¥ iy X pH {HILF R 7.75~8.86, F-I{EHy 8.24 , H K /N F b4 T K 5
ARTCAEAL, T AEAR T A LA SR b X pH B, 76 bW X 35 23228 AR P /K fe Ak b S Ak ol S A 6 T i
JK,pH L[N 6.20~7.81,SF-I{H N 7.35.

JKPREY Eh B30 508 K 2 AR Iy B B2 A6 2 . = LU KRN K 4 Eh (A 258 SR RRE  Eh
HIE RN 232.00~274.00 mV , XA N 256.58 mV ;i HHiF KR K Eh {E 5 FI M- 113.00~237.67 mV, F3{H
9 104.94 mV , Hf GO15-4 ,GQ15-9 Fl GQ15-10 [ Eh<0, M3 JEPE KR ; - J5 KKK 19 Eh JE 4 152.00 ~
242.00 mV ,EI{EH 174.70 mV (K 1,E 3) . POREESR A G KT, BT/R &1L mT & K2 Kk AT 2L
M, AR IE R LU TR 2 K SO TR JEAT T 7P I XA ) L /K A St R AL BREE , FEm) _1 ZKO06 1~V FKJE 2
AL BLEH ZK06 % /K2 5 R BIK R BA K SR &

EC 27K A T 7 15 1 A R e, 7 — 2 A B S e/ AR 7 0 S/ G A 1o R o 0 6 £ R B s )
R, EC M T DA 1L X —3 3t X — - JR X i A 380 e e 34 (S 4891E: 0.91 ~ 6.02 ~ 155.97 mS/cem) (B
3). ARYERORIFIAL w1l X A K 3.754 m/s, KLMH JA] 3 FT ATKH Jo &40 5k 3.2~ 4.6 F12.2~
4.1 m’/s KGR BERCR BB T m K, KRB B R FE A T Rl B R, AT R IS FE i
i, EC 2L F R 0.30~55.30 mS/em, “F-HIMEA 6.02 mS/em, B it IX 7K 5 2Z 18] A3 il e [ 54, 7K O
FE3E18. GJ10-4,GX15-4 .GX10-1 5/ EC 405 (38 1) , U HUK R R R 4, w] B ELA KIBAG R K
e, MR, T2 B R EH , AR B FHE 15 208 K k46, EC (EVE M 83.29~213.26 mS/cm,
SEHE M 151.90 mS/cem.

TDS 5 EC {AM A A EA S (B 3) . w1l X KRR TDS {8 0.33~1.05 /L, FH#{H4 0.50 ¢/L;
R X KR Y TDS JE K 0.24~45.06 g/L, FI4ME K 4.36 o/L, MiAE AP LI AT GJ10-4 . GX15-4 . GX10-1 /5
TDS {H 5% ; F IR IX TDS {HIE N 126.38~397.61 o/L, F-I4{EH Ky 298.93 o/L.

3.1.3 ZRHT B Eh 2k R B A B RIE KR OT R ML AR AT IR AR A BRI AR SRR R A L PR T
A R RS VR S An e DFSE R0 A KR A Na* 3k (A S A, I Na™ 5 C1 24 5yR I He
B4 1, A FERT 1, WA K A RERRER XS A R A . (Ca™ +Mg™ —HCO;-S07 )/ (Na'—-Cl")
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F14 24 F5 U 8 L (3 Bl P T 00 9 X 3l B 5 1 S e MR B R 5 /K M Ca™ B Mg™ B Na® 2848, 1) ( Ca™ +
Mg —HCO;-S07 ) <0, 2 >0; R A UK A H Na™# Ca® B3 Mg™ 284, I (Na™=Cl™) <0, L Z>0. (Ca™ +
Mg™ ) /HCO; Y FLAE ] LAWK A Ca™ AN Mg™ BRIR. AL ELAESA 121, I Ca™ 1 Mg™ SR IR TRk ik 1 X
b B A <1, WAL P 3 Rt Ca™ A Mg™ B #MA1E . BT (Na™+K™) /(CI +S07) HeE A AH G H:
AT A 2ot B PR AR R R T

P LU BRI 0 KK A& Na™ 5 C1 24 Bk 3 FUAEAE 12 1ZRIFHE (] 4a) , BEBHZK MR Na™ 5 C1 R A5 2
AR BV s DR DA SRR ALY Na™ /Gl <1, B (Na™=C17) <0, 454 18 4d W, B XK A i Na® 32385k
HBHE T (Ca™ Mg™ ) 3CH ML I, C17 3k [ A hVA i s F8 R 4. 78 LU X 36 Ui DX R IX K A v Ca™ i Mg™
AR TRk BER 1 KUK 38 32 2 AT W) v A b 25 (18] 4b) . AR307 2 0 38 Jo) s st 180 4 e Lok g £
KCl, 402 iR i nW e A8 D R TaxXx — B, Mg 1L X |36 30 KR B K K fA Hf (Na® +K)
QU +8S07) BB AR B0 1:1.42 1:1.67 F1 1:3.68 {85 1:14% , #E— B3R TR 2 102 P & A B
TR ) (1 4c).
3.2 it
3.2.1 R TCEBYRIE  Gibbs FIHH T /MK AR BRI 2880 | A1 KAk 28 & DA B R AR K s R 2
58 X AR L A KA A28 A g R ok 32 (5 ). 38 ok 4% 28 A TR A9 3 A5 ( Ry = Rocramen + R +
R H R ) V145 280 AJRXE K VR iz B A0 Sk R 20 35 A2 vl TR AR A KLMHLS -1 07 F
ATV Sk | WK BTk BE T ARUA R R AR MK A B AL, IIRBE Cally, = 0. DK K X6 b T 7K 35 S5 B4 3 ik e
N AERS U H R K HP A RO IR T BRIRER (35.60% ) 28 & Eh (34.99% ) FHEBREE (23.52% ) AY XL ; S JR X Hb
K R R YR TR R R KA (63.89% ) FIZE KR XAK (35.92% ) (36 2) . BERIERIAT  %e A X A i 4%
K LT B BT JR 4 LA T 158 2 S BUR = RHZh TR T RE MR (o . H=sf) , 78 k(A
TR SNER) EEAE TR AL, VU KCL A 1.470% 107 1, NaCl iR 2.541x10° ). X e )2
TP B I R B2 R T B SR AN T AR AT RS BN, EATT A B R Dok — B RSN W b A £
W, IR ER W ER 2 T = R A

—BRVE, 24 Ca® (meq/L) >S0; +HCO; +CO3 I, F W < /K HAT R IEANGFRAE ™. i3 1 MRS IR %R
B, GJ10-4 . GJJ15-7 1 GJJ15-10 KA Ca* (meq/L) — (SO +HCO; +CO% ) >0, A IRIEARNE. 22307 122 82k 1)
I 7K A it T 1 7K 7K A 27 AR Ay Bt 58 T 0 R 38, TE 6 6 00 /KR v A R R vk B 4, (HU GI10-4 GIT15-7
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Fig.4 Relation graphs of elements (in meq/L) in different regions of the Gas Hure salt lake, Qaidam Basin
(a) The plot of Cl” versus Na*; (b) the plot of HCO; versus (Ca™ +Mg™ ) ; (¢) the plot of (Cl"+S07)
versus (Na"+K"); (d) the plot of (Ca™+Mg”*-HCO;-S03 ) versus (Na™=Cl™).

I GII15-10 FE KA AHFEARTE | HEWTHE PR R ER R s /K FI R Ca™ BUR G IB 24 YA L. Seik oK
ML G L DX W 25 B S A 2 VF 22 R AR AR AR L Sl KL S8 st Bk S s 1 K
B LiT &% FEIN b 20T R I S AR SR 2 B A — A O 4 4 T 1 A, O 3 DX 4 A AR
ZWiBr (B 1) TR R 268 O AT RE . DR N A R R R LS R
T AT B AN UR 0 U RIS L 2R P A L ARG S AT O DR, 230 P A ) R T R AR TR —
PRI AU SZ DI Rl /K 90K D8V FHIE S B AR AE R A 5 75— 70 SR M SR U5 K L RO IR b 25 A7 5K
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Tab.2 Contribution ratios of different sources in the region 2 and region 3

THkE TUHE

g AJRZTY AN O .
WARRE THAS BWK)  CPEK)
VK kK Rygnmk = (X CFHEST) /7C1) ygnmok XClizek 5.89% 0.04%
kR ER XL TZ st = 2Cazimamm + 2Meitmm e +Nafmam 23.52% 0.15%
WRAREENIE  TZjmpsems = 2( Cafirx —Caflmmp ~Cafg ~Cajy ) +2( Mgk ~Ms g ) 35.60% 63.89%
RN Rgsepnge = 100% = (Rogrgpei +Rigmopase +Rpmetniase ) 34.99% 35.92%

322 AW ER G RE T E T AR MRS R R w8 10 X5 R A KRR SR
BRI 2, N6 1 DOIMAD LU ( GT10-4,GX15-4 GX10-1 FE 1) /KM 5 &5 1 IX K AR FETE X IR 10 & | s
AR IR A% LU HT GQ15-4 ,GQ15-9 T GQ15-10 A £ 38 JR /K44 P RE AR AE A S A K I R 45 76 T IR X
ZKO06 45 &K R HEZ N ANG  AEAE KB 7K IR R Z 51, GJ10-4 ,GII15-7 Fll GJJ15-10 o 25 A 452 32 VR K
TR BN KRBT A Ca™ & 46, % SOT . 38 i R 0 X 3] 7K T 3R, e 00 b e R i = HE
X HAK R WA 6 fixs.
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Fig.5 Gibbs plots indicating the mechanisms that determine major

elements composition of different regions in the Gas Hure salt lake, Qaidam Basin
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3 AR yCl/yCa™ REE K- 1T A%
Tab.3 The yCl™/yCa® ratios and K- of different regions and aquifers

e LIPS X HWIX
yCl/yCa®* 4.46 5.91 248.38
K- 466.10 796.92 1085.08

ZK06 7K 3CHE TS ERRE (yCl™/yCa® )
HIKIET (3.67 m) EAKZEM (1970 m)  &HKZEM(31.70 m)  FAJZN(5550m)  &F/KZV(61.00 m)
593.04 835.55 637.87 625.64 609.34
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Fig.6 Conceptual plots of groundwater system
(a: black line means local groundwater flow system; red line means regional groundwater flow system)
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