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Abstract: The structural fissure and pore brine in western Qaidam Basin is the most important deep brine resources in China, and
its causes have been debated over many years. In this paper, it discusses its geochemical causes by studying its major, trace
element characteristics and He, Ne, Ar isotopes of the brine samples from the Jianshishan, Hongsanhan [\ , Eboliang Il and

Yahu areas in western Qaidam basin. It is shown that the sodium-chloride coefficients of structural fissure and pore brine in western
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Qaidam Basin range from 0.84 to 0.91, the potassium coefficients range from 3.19 to 12.35, the potassium-chlorine coefficients

range from 5.26 to 20.61 and the desulfurization coefficients range from 0.33 to 2.00. The brine type is shown as the Cl-Na type on
the Piper plot. The *He/‘He ratios range in 0.01—0.16 Ra, the “’Ar/*Ar ratios range from 318 to 352, the *Ar/*Ar ratios range
from 0.182 to 0.193, the *Ne/*Ne ratios range from 9.8 to 10.6 and the *'Ne/*Ne ratios range from 0.025 to 0.032. Therefore, it

is believed that the salt components formed by rock weathering were migrated to the basin by groundwater at first, and then

evaporated into salt deposits, after being buried, the water-rock interaction occurred between these salt deposits and deep

groundwater and then were enriched to form the structural fissure and pore brine with a high mineralization.

Key words: structural fissure and pore brine; ‘He/*He; *Ne/*Ne; *Ar/*Ar; ion characteristic coefficient; western Qaidam Basin;

geochemistry.
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Fig. 1 Geological structure map and sampling location of western Qaidam Basin
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Fig. 2 Stratigraphic correlation and vertical location of sample collection in western Qaidam Basin
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MM5400 T3 11, A AEFE A =2 M 58 22 1 T 28 <
(AIRLZ2007). 5256 2 14 2 & H 9.0 kv, Il 5 20 F0
S Trap HL 3 4 800 uA. ‘He \Ne JH i $7 465 #6 #
W, "He FH H T 5 35 48 K00 . "He ™ Ne B9 A i 43 i1
H1.10X 10 “mol,1.82X 10 ' mol. K 4K Ar [f] fii &
W5 R VG5400MS B 7F 2 17 o i “ e BRAE 7
SO AT/C Ar (E A ALES R Y {E S R R A,

T R AR OAr B F AN Ar R R BE R FE (.
He .Ne ., Ar [7] {7 Z A9 0 & 152 22 35 8 & 2ok .
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98 IXCR AR AE i i L FE Sl 66.19~164.26 g/
L; K % 4~ 293.32~1 697.69 mg/L,Na & Ny
22 436.10~54 630.29 mg/L,Ca” & & N 2 024.58~
7125.17 mg/L ,Mg" % & 4 399.15~869.52 mg/L,
Cl % &k 38 538.12~98 435.25 mg/L,SO,* & &
jj 652.50~1 538.03 mg/L,CO," /\i 9 0, HCO,

& BN 19.60~84.08 mg/L, Li" &% & N 31.65~

102.00 mg/L, B,O, & 4 402.73~1 497.26 mg/L.,
%N 1.05~1.11 g/em’. bR SO,” 4h, Z 88 7 &
HHAME I AR (L 1), K (Na |
Mg"  Li' Hl B,O, & ft ik 2 3 1 F b 607 7= L5
PEM P8 b, BB B 25 A TF R R e
3.2 He.Ne.Ar[Efi=

WF 5T X ] 7 BE i He &% 80 41.0X 10 °~
1168.1X10 °,R/Raff # 0.01~0.16, 'He/'He {ti N
1.95X10 %~2.27X 1077, *He/*Ne {f & 3~904, Ne
iR 1.292X10 °~13.623X 10 °, “Ne/*Ne i K
9.8~10.6,*Ne/*Ne {t 4 0.025~0.032, “Ar/*Ar {H
9 318~352,Ar/“Ar {5 0.182~0.193(F 2).
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Table 1 Analysis results of brine content (mg/L) from structural fissure pores in anticline

KM K" Na' Ca”"  Mg"' C1l SO,” €O,/ HCO, Li' B,O, I (g/em”)  FLE(g/L)
A1 1697.69 48416.40 3743.53 399.15 82377.88 831.40 0.00 84.08 102.00 1497.26 1.10 139.07
FZKO1  1093.49 54630.29 7125.17 869.52 98435.25 652.50 0.00 19.60 49.59  829.91 1.11 164.26
5 7ZK01 357.57 36820.83 5339.40 774.82 68035.67 681.59 0.00 50.02 34.96 402.73 1.07 112.47
2112 I 293.32  22436.10 2024.58 601.31 38538.12 1538.03 0.00 63.65 31.65 694.20 1.05 66.19
*2 BRUERMERBABRRKEMESINER
Table 2 Isotopic analysis results of brine from structural fissure pores in anticline
%ﬁ{ﬁ% He(lO 6) R/Ra IiHe/4He -1He/20Ne Ne(lO (ﬁ) Z()Ne/ZZNe ZlNe/ZZNe 40/\1"/:;6/\1‘ SSAr/SGAr
A LI 507.3 0.03 4.21x10° 55 9.297 10.4 0.028 - -
F7ZK01 144.5 0.05 6.59<10°° 11 13.623 9.8 0.032 332 0.182
5 ZK01 41.0 0.16 2.27x107 3 12.109 10.6 0.025 318 0.184
SR 112 1168.1 0.01 1.95%10° 904 1.292 9.8 352 0.193
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Table 3 Characteristic coefficients of brine from structural fissure pores in anticline

FFEALE SE KX10°/=#  KX10%/Cl Mgx 10°/Cl  CIX10°/3%k  yNa/yCl S0, X 10°/2Cl

Bl 1 137 466.05 12.35 20.61 0.48 59.93 0.91 0.50

F7ZK01 162 806.22 6.72 11.11 0.88 60.46 0.86 0.33

g ZKO01 112 009.89 3.19 5.26 1.14 60.74 0.84 0.50

25112 65431.46 4.48 7.61 1.56 58.90 0.90 2.00
4o i
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IKAE 18 #o b T o 3 DA 2 B LU A, 30 D 2 1 LU AR
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Fig. 3 Piper diagram of brines in structural fissure in western

Qaidam Basin
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SR T R b (E 8 B K B I 2 R R

FrA M Y B He 1T DL FR Al LB AR PR AR
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" U—>""Pb+7"He+4p =l 7 &, K 4k "He 7 fig
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0.05 Ra , M1 14 % A *He /*He (1) 45 1iF {5 — fig Jy 6~
9 Ra( Stuart et al.,1995). \NF 28] DL F ), BF 58 X
K H [ "He/'He o fH 24 0.01~0.16 Ra, B 1§
7ZKO1 fL i 7K i “He/'He Lt (0.16 Ra) W & T Hi
56 B FREAEAE 3 AR T Hb 2 U A of Y R AE 4, L
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AR He/*He W {8 >0.1 Ra & Bk %5 8 % 4K b
& 18 P53 K (Ballentine ez al., 2002) , X & B i
ZKO1 fL pa /K AR 7T B A7 76 18 I3 He. {H )2 , AR 4 52 -
e — IR AR, ik K He o1 AT LUAR 45 LA F 24 8
i35 H (Kendrick ez al., 2001) :

Qi IR )—

(R—Rc)/(Rm—Rc) > 100 % (MRS ,2014), (1)
. R B RE 5L He/'He, Re M #1 58 “He/‘He ,
Rm A #b i “He/'He. H1 5% 'He/'He { F R 2%
10°°, #i i "He/*He fA N FR & 1.1X10 ° ( Stuart ez
al., 1995) . v 5545 205 3 44 5 19 ZKO1 L & /K H
iy 8 35 T A F 9 20 R 0.018% , s i K FE b
EORUE T Hb A g AR S 5 MO R .

F 1B oR 5 ZKOL . B8 ZKO1 F1 %6 112 JF g 7k
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1) AF A 55— B, I IK T M b8 CAr/CAr FEAE fH
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(Ar') . pd K H S R A BT BT B
11 5 (Kendrick ez al., 2001) :

YAr= [(“Ar /" Ar)ys—295.5]/

(“Ar/Ar)pg X 100% . (2)

ARG T I T I e P N
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fissure in western Qaidam Basin
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“Ne/*Ne=(11.24+0.01)—
(0.0440.01)"Ne/*Ne, (3)

FE K ] 9 28 & “Ne/*Ne=0, 1] 18 F] *Ne/*Ne=
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DURL . F Mt DUk 2 M ] 2 0 L XA 45 il
FAKEZ ARG AL R, K 2 ok mE )
Z K KR H & E O EAE R s B A N T
R, AR 7 XA BIL AR VT 30 AR R0 AR ) T ABRURT Ak 2
(R0 A ) TR, b A R 28 4 o 1) 2 M AR S . R W
UL AL T B0l S 00 T, Hh R 28 R AE
FH A K 1) I 0 Ml 3% K R W e 4 L 4 kR L T
PRk A8 b, e ) D RR R R IO O S Ak OB ) A
L fE EEE R 3000 m UL B ZFE R S AT Y
AR T M2 LB B 0N | 7 2R DGR b 2 K
(Hi R 7K ) bt i 0 7 B 32 A e 415 52 1 b 4% e
PEHT L 4535 K 4 Hhop A8 5 b 2 0 4, e AR R 4
W7 2 A0 T 2 2 R R L T M R K Y s R R
HoKAEN . FEEAREMEANEEAE T, BT
K AE M FLBR LT 2 2 B AR R AL R B s A% LR
RS R A KA AR, 77 A s 4k,
o 0w Ak BE b K, B A s 2 LB i K

5 énlb

(1) 52 X A4 3 24 B L B i 7K 4 76 Piper B L

BoRn kA28 Cl-Na B, & & BN 0.84~
091, 8 ZH A T 3.19~1235, A Z B AN T
5.26~20.61, it J.b%%éﬂl T 0.33~2.00, #4 & 24 g
LB KK RS 8K, 2 01 T LR 1Y A R PR B

(2) W 5% X [ {37 & v "He/'He L8 4 0.01~
0.16 Ra, 5 Hb 5¢ #¢ AiFE fH K2 A& — 2, "Ar/"Ar {6 H
318~352, “Ar/"Ar f§ A 0.182~0.193, 5 K < F%&
K% 54 % ;“Ne/*Ne i} 9.8~10.6 , *Ne/*Ne
fH A 0.025~0.032, 5 #b 72 F 5 {8 31 1, vl 9
(SIS I R NE W - 3

(3) M & BB KK S KIXBEKEAE
K FAKESERAERXE AN, B
o N B N AR (I S N i LN
%A E N R KK
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