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Fig. 1 Surrounding strata of Gasikule salt lake and
sampling distribution
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Table 1 Existing form of 17 kinds of derivative
components in water
' Hir 7 e 2 S
1 NaCl° Na'+ CI'=NaCl’ K,
2 KCI° K'+ ClI=KCI’ K,
3 H.SO! 2H"+ SO, =H,S0} K
4 HSO; H'+ SO,”=HS0; K
5 NaSO: Na'+ SO, =NaS0; Ks
6 KSO, K*+ S0,/ =KS0; K
7 CaSO0j Ca™+ SO, =CaS0} K;
8 MgSO$ Mg*+S0.> =MgSO0.° K
9 H,COS 2H*+ COy"=H,CO3 Ko
10 HCO3 H*+ COs"=HCO; Kio
11 CaCO3 Ca™+C0;"=CaCO} K
12 MgCO3 Mg*+COy=MgCOS K.
13 CaHCO3 Ca”+H+CO;=CaHCO3 Kis
14 MgHCO: Mg +H+CO;=MgHCO} K.
15 CaOH" Ca™+ OH=CaOH" Kis
16  MgOH' Mg+ OH=MgOH" Kis
17 H.O H+ OH=H,O K

7 LA TR KW B A & R AR 20 73 i Ak 27 43 B ik
BE (WA R BE ) Z 1, LA Taa T Tea T Ts Rl Ta MR IR e
Na' . K".Ca™ \Mg™" .SO: Fl CI WK B o rd S, o F oK
A2 20 50 10 3 BT v B S e T % 21 43 FE K S P 45 R AR AR TR
%) R A
T, =[CI']+[NaCl’]+[NaSO;] (1)
T, =[K']1+[KSO;] (2)
T., =[Ca>*]+[CaSO%]+[CaCO’]+[CaHCO:]+[CaOH"]  (3)
T, =[Mg’ 1+[MgS03] +[MgCOS]+[MgHCO;]+[MgOH'] (4)
T, =[SO +[H,S0°]+[HSO;] +[NaSO;] +[KSO;] +
[CaSO’]+[MgS0"]
T, =[CO*>]+[H,CO%+[HCO;]+[NaCO;] +
[KCO;]+[CaCO%]+[MgCO’]
T, =[CI']+[NaCl’] +[KC1°] (7)
HRAEFEAR AL 531 ot B SR OC R B AT AL T 747 R (5 (1)
~(7)), IR AT 24 A ARNER, Forh 7 AR ABUR A 7
BRI , 53 AN 1T AR INEURAT AL B B, Bir AASURR 53X 7
TR RERA 0 KIS 21 0 B~ P8 53 A1
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[CaS0!]= K, [Ca®*][SO7] (8)
[CaCOl]= K, [Ca*"][CO*] (9)
[CaHCO:]= K, [Ca>][H][CO? ] (10)
[CaOH']|= K [Ca>"][OH] (11)
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T, =[K']+ K,[K'][ CI']+ K [K][SO} ] (14)
Ty, =[Mg™ ]+ K,[Mg™ SO ]+ K, [Mg™ [[COY ]+
K. [Mg"HCOT ]+ K, [Mg OH ]

(12)

(15)
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K[Na'|[SO7 |+ K KIS0 ]+ K [Ca™ [[SO; 1+ (16)
KMg|[S07]
T, =[CO3 |+ K,[HF[CO; |+ K, [H[CO; ]+

K, [Ca*][COT ]+ K,,[Mg™ ][COT ]+ (17)
K,[Ca™ [HTICOS 1+ K, [Mg™ [HJ[CO; ]
Ty =[CI']+ K|[NaJ[CI]+ K,[KTJ[CT] (18)

FrE(12)~(18) H L&A 7 AN R HEL, BIAFEAR AL 53 Na'
K" Ca™ Mg .CO3 SO Fl Cl Ay i JE L 1 — e 74072
TASARFNEAE LM B AL, 3 (B 2 K 241 50 A AR T
ATy (0 — 2 MBS 7 VR iz AR Gk Jr R vl 15
BN FEAL v BE B AR ATE =X (8)~ (1) AT A= 4 53
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Table 2 Composition distributions in various water samples

TTE  fAHERX K 5K WEITREK IESIETDI i [ B 7K R ik
HCO; 3.40%x10™* 3.84%107° 1.39x10™* 3.35x10° 1.16x10™ 8.58x10™
@) CO5 3.91x10° 1.84x10 1.17x107° 3.96x10™ 7.92x10°° 7.45%107
CO, 3.82x10° 1.08x10” 1.48x10° 1.75%10™ 1.93x10° 3.47x10°
MgCOs 1.56x10° 2.94x10 7.59%107 5.20x107 1.33x107* 1.38x107
Cl CI’ 3.73%x10°* 1.81x107 9.24 7.76 9.61 8.55
56 SOF 7.92x10™ 7.39x10™ 8.20x10™ 3.87x10" 2.72x10" 4.69x10""
HSO: 2.76x107" 5.13x10° 6.59x107 1.80x10” 2.41x10” 3.41x10”
K K* 1.02x10™* 1.02x10™* 1.86x10™" 1.64x10™ 1.27x10™ 5.87x107
Ca Ca™ 1.10x10°° 8.74x10™* 6.5x107 6.83%10™" 2.21x10 1.71x107°
Mg* 1.22x10° 7.00x10™ 3.42 3.80 3.28 3.68
Mg MgCOs 1.56x107 2.94x10 1.25%107 4.66x107° 1.02x10 6.66x107
MgOH* 2.29x10” 7.68x107"° 1.39x10™ 3.35x10 1.16x10™ 8.58x10™
Na Na* 4.31x10°° 2.39x10 4.27 2.05%10™" 2.64 1.20
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Table 3 Chemical formula and types of minerals

75 K7 (5N LB
1 J34T41 (Nahcolite) NaHCOs
2 ufk(Natron) Na,CO;- 10H,0
3 BRIREE A (Nesquehonite)  MgCO;+3H,0
4 ERBRHA (Kalicinite)  KHCO
5  Jiff4i(Calcite) CaCO;
6 A1 (Aragonite) CaCO; TR ER T
7 ZEEEH (Magnesite) MgCO;
8  RHAHH (Trona) Na;H(CO5),»2H,0
9  H=f(Dolomite) CaMg(CO5),
10 ZARMAES A (Gaylussite)  CaNax(COs)5H,0
11 7KE5H (Pirssonite ) Na,Ca(COs),+2H,0
12 BRIREAHL (Burkeite ) NasCO(S0.),
13 AF (Gypsum) CaS0,-2H.0
14 £ 47° (Anhydrite) CaS0,
15 Jo/KTEAY (Thenardite) Na,S0,
16 BABRTERY (Arcanite) K,SO,
17 F4REERL (Bloedite) Na:Mg(S0.),+4H,0
18 V5HIE: (Epsomite) MgSO0,-7H.0
19 #1574 (Glaserite) NaK;(SO0.).
20 #5157 (Glauberite) Na,Ca(S0.),
21 A7KIEHIEL (Hexahydrite) MgSO.-6H,0
22 4 (Mirabilite) NaS0,- 10H,0 AR ER T
23 244 (Polyhalite) gﬁ“fgcaz(so“)‘“
24 YA (Kieserite) MgSO.-H,0
25 b A7 (Leonhardite)  MgSO,-4H,0
26 HPEERL(Leonite) K:Mg(SO.),+4H,0
27 AR (Schoenite) K:Mg(S0,),- 6H,0
28 I 417 (Syngenite) K.Ca(S0,),- H,0
29 HIKIEFEE (Pentahydrite) MgSO,-5H,0
30 HEREERL(Kainite) KMgCISO,-3H,0
31 FEHL(Misenite) KsH(SO.),
32 #ER(Sylvite) KCl
33 E%(‘Hahte). . NaCl S
34 K& (Bischofite) MgCl,-6H.0
35 Jtx A (Carnallite) KMgCl;+6H,0
105 .
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Fig. 2 Mineral saturation indexes in stream waters Fig. 3 Mineral saturation indexes in stagnant waters
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YE Chuanyong'?, ZHENG Mianping'*

1. MLR Key Laboratory of Saline Lake Resources and Environments, Institute of Mineral Resources, Chinese Academy of

Geological Science, Beijing 100037, China

2. R&D Center for Saline lake and Epithermal Deposit, Chinese Academy of Geological Science, Beijing 100037, China

Abstract In order to explore the hydrogeological supply order and conceptual hydrogeological model of the Gasikule Salt Lake, PHREEQC

software is used to calculate the existence forms of chemical compositions and saturation indexes of various waters from Gasikule salt lake
located in the western margin of Qinghai province. The results reveal that Na, K, Ca, Mg, C(4), Cl and S(6) are mainly in the forms of free ions
Na*, K*, Ca’*, Mg**, HCO;, CI” and SO, while only small amounts of Mg, C(4) and S(6) form complexes with other ions. The conceptual
hydrogeological model is shown as follows. Firstly, most of the stream water formed by precipitation and snow melt supplies the mudstone layer
and forms the confined water. Secondly, most of the confined water supplies pore water and eventually enters lake water. Thirdly, the lake water
is transfered to surface brine and intercrystalline brine after strong evaporation and concentration effect due to cold and dry climate. Fourthly,
the deep CaCl, type brine continuously supplies the surface brine area and intercrystalline brine area by the buried faults existing at the east
surface brine area and the Karst channel existing at the salina, respectively. Fifthly, the surface brine and intercrystalline brine exchange
deeply. This study may provide some basic information for the hydrogeological evolution of the salt lake in the Qinghai—Tibet Plateau.

Keywords chemical composition; existence form; saturation index; conceptual hydrogeological model; Gasikule salt lake
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