5533 4% % 6 1 RIS Vol.33 No.6
2025 4 121 JOURNAL OF SALT LAKE RESEARCH Dec. 2025

T P, SR AR Sk i I R K IR A 2RI SR PR R [T ], $h AT S , 2025, 33(6) :29-38.

Feng N,Qin X W,Ma Y L, et al. Discussion on the geochemical characteristics and genesis of intercrystalline brine in the Mahai basin, northern Margin
of Qaidam basin[ J]. Journal of Salt Lake Research,2025,33(6) :29-38.

DOI:10.3724/j.yhyj.2025023

CSTR:32273.14.j.yhyj.2025023

ALk T i 20 Mt 1) e K MR AL SRR AIE B PRl %)

)% ?1,2’7;\‘@/{%1,2,3*,%5%4,5,6’gﬁ ’]’le’z,j’J%f‘l'z,%%il'z,
X AR, T IR 2
(1. FHERXFPRBEIELR, FEF BT 8100165 2. FRGRCLFHARTRAEELZRE, HiF BT
810016; 3. E #4758 F A 1A 47 A FRITAEA 5], #7538 0% 839000; 4. F H 3 X 5 (Ki) &5 A RLIL,
#A KX 430074; 5. HHELEF ORI ER, FE BT 810001; 6. FHAAREARRELEL T,
FiE HT 810001; 7. P EH T K F (K I)FRFR, #I KL 430074)

W B Lo TRARDAIN, QRFRFE 2L T KK RAB AT HE IS, B 2 RN R ILH IR
WF M, LF AT i 2 dh 18 5 KA B R, AR AE Y 0D .0"°0 . 0S A= 0L & FIx E 40k, T K L
WAL ZRAEB R, AR KRR EER, AREN, LELZ AR X KpH % 7.67~8.07, TDS # 31530~
335.00 g/L, B & A A F5 A6 C1-SO, B dh Rl g K . KALF oA E R, A K KEREZRT 8% WEFBFF
By 0 R KA IR A AR R AR AR S K- EAVE R AT B T R AR R ek bk B R £ E R R, AL
FRME Z AR 2 H] 1 —38.60%0 ~ —22.80%0 F=—1.30%0 ~ 3.20%0 , & W & [A] 5§ KA R T K AR K AT A, FE2HT 2H
0 B R G A K BAE R . BRI AL A 9.50%0 ~ 11.80%o0, 3 — 3 B sh 4k B3t Bl Mgk £ | B VT 46 A 2 IR SR AR 60 A
At AR R F AL A 30.49%0 ~ 32.74%0 , Bt — 7 3B = A 18] B K £ Bz ok AR HF K (55.56% ~ 73.71%) F= Ca-CLR K
(26.29% ~ 44.44%) 69 R AAN o, LR A HTINA , B il B30 &L A B K6 TR 2 K A BRGNS ANS B RAT M5
P VR ARG RSB AR K R G F AR IR F AR LR, RAH R LIS G FHFAE, ZAFR AR TR
WL R R KRR B RATRFNAR TR THEETFLEAETEE L,

KRR - &R iE] BT UK ; MU BRAL SFAFE; R E R R ; R E ; D&t

RESES P619.211 MR A M E S :1008-858X(2025)06-0029-10

WK R AR R BRI OT R,
Foff i E R OUER S, PO B AR 5

ENIUL/)5i0 QR8> S =S ORI (N
PRI BEM I PR B B S A

BB

S € 8 S P2 VA N I R 118 SN A N A N 7S
YR, X B KGR e AT ke B 2R
AR T S AR Bl A BRI RE AL L ) P
KR X B A OCEEAT 7 A OR ORI S I, £
W YR A R A (B T 25T e TEER IR IR AR
WAt RE AT 5T, K BOTE BAIL ] | R AL A Ak K
LG A R T2 8 R R A TR T TR
e b K AR L5 A B, AU B T 8 R 1

= B #5:2025-03-03 ;& 7] H #]:2025-04-08

SRR ZE o v R A S W B AR X 2
— R 8 e L — TR R T BRI 1 K TR
FIE RIS T AR BHARE L2 E &
B EE IASERT R BT IR AYER ) AR AT, He b S i A A
TEIA AR 2R AL B U G T A M e K R R
L BB T I R E o KA R
[ 32 28 735 B H AR AIF 50 5t K R AT B R St sk A 2
A FE R P B Ho FRUE R R (I LB

ESTE . 504 th i i 575 0 S SC R E AL 4T H (2024-KFKT-B07) ; 5 1 K236 & 2 b W Ak T B R S5 15t 1 5 0L (2024
DXSSZZ-01) ; 7 ¥4 Mo i 7= $8 A5 JF & J b B 25 151 H (2023-03-18, 63000000024T000002987 ) 5 75 HF 28 K2 A= BRI - i H

(SRT202526)

YEB T 57 (1999—) , B LAl LR AR BIFSR J7 ) - S 1 5T B s B2 IR 4R . Email : 1344876240@qq.com,
BIEIEE FPE(1980—), B T4, Rz, =2 EER M i 7K St T #UK Bk AL2# 298 TAE . Email:495975224@qq.com,



30 XLED

$33%

BRI 22 ) 40 Fr il TR 8 5 K B K IR AN 25 R IR
Al B K A FR EAE R DA I A B A 11 7K A A% PR B 7k
SCH RS B A I T S 28 Vg A TR
0 B 7K K AR R BT K R R B R VA B 0T R T AR R
TF LI Tl ¥ 75 i 5 0 5 K BT 32 22 o i oo 7
e, AR IR R KA AR DUBUK S
AMFZKAR Cang K @85 K ) BR G, DLACR SRR A
B B RN 2R A e AT TR ReE TR
M HE— 2 s T K IR ISR S5 AN A ML 15 b T
K i 7R RS 25 6T R K TR L A R
M 820 2 TR K K B RS TR T X
PRI ) 22 G B A

UG 1 IR AFFE A B 5 23 b 1 7K A TE AL
P T EE S (HE T E] K K Y R G AR AT
RHEES AR KA A REAE B [R5 26 20 1 B i R
B 45 77 18 1 Bt = R G0 A 8T, 22 R R A HIL v R
JE o FET I, A SC LA Vi 43 b it 1) i 7K A AE 5 R
%, 45 is Rk A2 50 B F6D (60 . 6'S . 0'Li 45 st
FE [T B bR, ZR G2 X 388 A T 11 7K A4 7K S
BRAG AR AR B R AL, 450 s I i K 5 R 2
K Z 18] () ST, 48 s B AE VR FH A R A HL
il F gt ) et K A B R A 9 SR AT i — 2
TRAL X T 9 2 4 1 7K R PR B A BT A IR, R i
DX i K B U 1) T R T & 5 R R SRR A A A

93°30" E 94°00" E

1 DX R 7y 5

SRR G M T TR AR P AR, R R R
PSR TR L1 1) A o ) 12 B e Ll — TR % Ml 5
JCHR I AR AR I L K L R R L kP
PRI R g L BK T AL 1L, F s b a2 R AR IR BT R <6
SN2 55 I 1L W SR ), JE T B P — Rl 2R 1) R A
AERZs 1 (181 1) o b N OB RREBO N, [k
5 YD ) AR I T 2 A L ST BN
— AP B ER IR S o i SR 0 7 M R S
IR F M 3 B AT ARG KT BR 3 A1 R 5 DY R AR
BT AL 2 ER S TURR Y 3 T i 7K A A e 3
T RAFRY S

Lhifg A M T SR AR GBI, Dy SR T - A i
IR nEh F L, M= M B URVRAAIE AR I 25 1
SRR A M B AL AR WIS IX B
AR ool AR AR RHE B A AR LR 1 T 5
23 TR LURE BN 2 R EAR R (B 1) .
Hovh, 2 o T A2 A0 VY ) SR T 28 W R IR e £
W7 SR8 R AU 1 5 T T SR A o 3k R T 0 S DU 42 DL
BUEHT B A A B g 7K s SRR B 1 B T
SEVUR M JZ Iz oA 2R R R A A A 4R i
(Qh) I TR Tt (Qp*) , 1M P BB i (Qp?) L 7 B
T (Qp") )= 2 WL T4l FL T ¥, 45 = Z 18] 22y

94°30" E

£ BARHIK
= [an] Aprtitvis
[op| Fgpmiityip
P IR
Z [Qot | FHra LA
< [N | EWiFH4
S IE
Z\\ F b2
:)i b I ¢ l¥ ENg | TSeih
~ o ol g 0[] s
L Nhroo < sz
z 7] Badrmiz
2 (o] R
0 Lo ] R
93°30'E 94°00" E 94°30"E [nr]

1 i 2 b oo i P B et e SR o (e A Sk [ 22 1))

Fig. 1 Geological structure schematic, and sample collection locations of Mahai Basin (adapted from [22])
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Table 1 Chemical compositions and H-O-S-Li isotopes value of intercrystalline brine in Mahai Basin
ke W/ W%/ pH TDS  K° Na' Ca™ Mg® CI' SO,” HCO, Li Dyguow 9 Ovamow 9 Svepr  OLi
%7 m (g-em™) /(g-L™") /(mg-L™") 1%o
MH-01 9.56 1.21 793 32990 8.29 98.55 0.58 14.06 193.20 15.18 0.18 16.80 -30.20 3.20 — —
MH-02 7.55 1.22  8.01 327.80 6.02 104.00 0.61 11.97 185.50 19.64 0.18 17.90 — — — 31.56
MH-03 15.66 1.22 791 326.00 6.65 103.40 0.68 12.10 184.20 18.86 0.18 21.00 -32.40 0.30 32.73
MH-04 20.21 1.22  7.85 32640 546 9240 045 1932 192.10 16.61 0.21 24.30 — — 10.80 —
MH-05 18.56 1.22 791 31530 549 99.70 0.61 13.72 181.60 14.14 0.16 31.20 -35.40 2.20 — —
MH-06 17.41 1.21  7.67 317.00 6.49 9530 0.39 17.50 184.00 13.80 0.30 18.20 — — — —
MH-07 9.19 1.22  7.74 333.00 6.60 94.30 0.78 2290 188.00 21.10 0.27 11.50 — — 11.80 32.74
MH-08 12.52 1.22 8.07 335.00 7.22 97.00 0.59 22.50 195.00 12.40 0.38 19.50 -22.80 2.90 10.10 —
MH-09 10.97 121 7.99 323.00 3.99 107.00 0.42 14.50 188.00 9.47 0.35 17.90 -38.60 -1.30 9.60 30.49
MH-10 19.14 121 8.05 325.00 3.37 110.00 0.48 12.50 189.00 9.53 0.52 18.40 — — 9.50 31.37
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Table 2 The chemical composition of intercrystalline
brine in Mahai Basin

v Y(Na')/ n(Ca®)/ (SO,7) x50/ n(Cl)/
HEE yy(Cl*) n(Mg>) 7 y(cr) n(Mg>)
MH-01 0.79 0.02 291 4.64
MH-02 0.87 0.03 3.92 5.24
MH-03 0.87 0.03 3.79 5.15
MH-04 0.74 0.01 3.20 3.36
MH-05 0.85 0.03 2.88 4.47
MH-06 0.80 0.01 2.77 3.55
MH-07 0.77 0.02 4.15 2.78
MH-08 0.77 0.02 235 2.93
MH-09 0.88 0.02 1.86 438
MH-10 0.90 0.02 1.86 5.11
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BEE4S MH-02  MH-03 MH-07 MH-09 MH-10
Fr 64.19 73.63 73.71 55.56 62.66
F 35.81 26.37 26.29 44.44 37.34
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Discussion on the Geochemical Characteristics and Genesis of
Intercrystalline Brine in the Mahai Basin, Northern Margin of Qaidam Basin

FENG Ning'?, QIN Xiwei'***", MA Yuliang**°, ZHANG Fan', LIU Ruibo',
JIANG Ziwen"?, LIU Chenglin’, DING Zhaopeng'*

(1. School of Geological Engineering , Qinghai University, Xining, 810016, China; 2. Key Laboratory of Cenozoic
Resource & Environment in North Margin of the Tibetan Plateau, Xining, 810016, China; 3. SDI Xinjiang
Lop Nur Potash Salt Co., LTD., Hami, 839000, China; 4. Institute of Advanced Studies, China University of
Geosciences, Wuhan, 430074, China; 5. The Fourth Geological Exploration Institute of Qinghai Province ,
Xining, 810001, China; 6. Qinghai Key Laboratory of Shale Gas Resources, Xining, 810001, China;

7. School of Earth Resources, China University of Geosciences, Wuhan, 430074, China)

Abstract: The Mahai Basin, situated in the northern Qaidam Basin, hosts abundant brine resources. How-
ever, systematic investigations of intercrystalline brines in the region remain limited, particularly regarding
their hydrogeochemical evolution and genesis. This study focuses on the intercrystalline brines of the Mahai
Basin, integrating major ion chemistry with stable isotopes (6D, 60, 6*S, and 6'Li) to characterize their
hydrogeochemical signatures and elucidate their genetic mechanisms. A conceptual genetic model is subse-
quently proposed. The intercrystalline brine exhibits high salinity (TDS = 315.30 ~ 335.00 g/L) and weak
alkalinity (pH = 7.67 ~ 8.07), and is classified as CI-SO,-type brine. Geochemical analyses suggest that sol-
utes are predominantly derived from the dissolution of halite, potash salts, and gypsum. Brine evolution is
governed by evaporation, water-rock interactions, and cation exchange, while relatively poor reservoir
sealing and weak diagenesis are also indicated. The 6D (—38.60%o t0—22.80%0) and §'°O values (—1.30%o to
3.20%o0) indicate meteoric or glacial meltwater origin, subsequently modified by significant evaporation
and water-rock interaction. The 6*S values (9.50%o to 11.80%o0) imply limited reservoir confinement and
potential contributions from deep-sourced fluids. The 6’Li values (30.49%o to 32.74%o) further reveal that
the brine is predominantly recharged through mixing of groundwater of alluvial fan (55.56%-73.71%) and
Ca-Cl-type spring water (26.29%-44.44%). Collectively, these findings demonstrate that the formation of
intercrystalline brine in the Mahai Basin is driven by a combination of meteoric water infiltration, mineral
dissolution, deep fluid mixing, and evaporative concentration. This study enhances the current understand-
ing of brine genesis in arid continental basins and provides a theoretical framework for resource assessment
and the sustainable development of saline groundwater systems.

Key words: Intercrystalline brine; Geochemical characteristics; Stable isotopes; Genesis; The Mahai Basin





