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while the southwest area is dominated by solid evaporites without potassium and lithium. This study aims to investi-
gate the evolution of the paleo-saline lake brine in the southwestern Jiangling depression and sources of K and Li by
the chemical composition of halite fluid inclusions of well ZK0303. Microscopic observations revealed the presence
of primary fluid inclusions with chevron and cumulate structures in three groups of halite layers. The concentrations
of Li, K, Mg, Ca, Br from the individual primary fluid inclusions were analyzed using laser ablation inductively
coupled plasma mass spectrometry (LA-ICP-MS). According to the analysis of experimental data, the brine of Eo-
cene halite fluid inclusion in the southwestern of the Jiangling depression is Na-K-Mg-Ca-Cl type, in which the
highest concentration of K is 3 362. 15 mg/L, and the highest concentration of Li is 15. 10 mg/L. The relationship
between Mg-Ca-2K of three halite layers in well ZK0303 shows that the brine of Eocene saline lake in the south-
western depression reached the stage of sylvite precipitation. The changes of each ion concentration of the three
halite layers show that the degree of evaporation of Eocene saline lake had changed from low to high and then de-
creased. According to previous studies, the sources of Li and K in the brine are closely related to the basalt in the
depression. However, the southwest area of the depression is far from the basalt distribution area, and it is difficult
to obtain sufficient material supply. Lithium and K of the Eocene saline lake brine in this arca may come from the
dissolution of early halite in addition to evaporation.

Key words: Jiangling depression; primary fluid inclusion of halite; sylvite precipitation; dissolution of halite
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Fig. 1 Geological structure diagram of the Jiangling depression (modified after Yu et al. , 2021)
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Fig. 4 Mass spectrum signal intensity vs. time for the single fluid inclusion in halite
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GHMAIE A NI —E (K 3¢ .3d) , LR UERT
DUESH B A 52 30 F J SR i 5 | S ) 22
4.2 TREMBEA R ARG Eh M s 7K iE L

ZK0303 J1-#£ 480 m % 500 m HEHE NI T 5
R A 3 2 A A A R B R ok, AR
PEFOCR i, H AR T E AT Li K Mg, Ca Br
5 FOCRIMEL , e g v, CaSO, HIZE &
HUUEE W E T kK B AR TS Ca MOV
b, BRI SR U A AL AR o BT ORAF 1Y 14 7K R Na-K-
Mg-Ca-Cl %4 ( Khmelevska et al., 2000; Galamay
et al. , 2003; Petrychenko et al., 2005; Kovalevych
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et al. , 2006; Shen et al. , 2017) , 7E 25°C FAHXT-H
N Janecke [ (Mg-Ca-2K) H1 (1 5) , ZK0303 H:
AR AL B AR B W B AL TR A R DT X
B Ca B Mg IOZE KA W TR X I, H e
XA R s A FIK SR, 3 F VTR Y166 7Y
R AAEr TR 5 3k B B0 A7 Eh DUR A B BEH R 4 5]
e A TR BE

4§

U_R/J-

AEI L]

n
1.0 Mg

0 '\ 0.2 ‘\0_‘1 0.6 7\
f it A1 € 5 ]

l's  ZK0303 I 41 #h it 6L AR AL il £ 25°C T MIXE
FAEAR Me—Ca-2K (7 FHE  mol/L) Jinecke [E 1)
5375 (4% Eugster et al. , 1980)
Fig. 5 Chemical compositions of halite fluid inclusions from
the well ZK0303 in the Mg—Ca-2K Jdnecke diagram saturated
with respect to halite at 25°C (modified after Eugster et al. ,
1980)

EE 6 ] IES], W2 B 55 3 4UR156 1 414
BRPEETWRES A T, Ko 53 a2
W Li FOHREE T 0. 85 mg/L TF& 4. 66 mg/L, K (¥
i 864. 59 mg/L FF % 1 104. 09 mg/L, Mg FY ¥ J& i
170. 95 mg/L T1-2 344. 47 mg/L, Br FYYEE H1 9. 82 me/LL
F+% 49. 82 mg/L, Ca [k B H1 82. 59 mg/L F+ &
201. 04 mg/L; 565 1 A2 Li B9WEE 1. 05 me/L
TH2 1. 94 mg/L, K ¥ 5 B 489. 50 mg/L T+ 2
1 050. 13 mg/L, Mg By ¥ J& 1 141. 74 mg/L T} &
205. 13 mg/L, Br ¥ FE H 22. 09 mg/L F+ 2
33.20 mg/L, Ca Y ¥ F£ 1 209. 30 mg/L Jt &=
218.09 mg/L, AHIL TS 1 HF 3 HAHER S
TUREE 5 2 HAEHERAAREEAR 5 FooR 221k
W E L, Hd L W EH 6. 85 mg/L FF
% 15. 10 mg/L, K MV EH 2 168. 44 mg/L F+ &

3362.15 mg/L, Mg ¥ £ 1 725. 97 mg/L F+ &
1 448.54 mg/L, Br M9 ¥k & i1 35. 33 mg/L J+ &
98.58 mg/L, AT 1 41RI%E 3 4l A ih)2, 58 2 4
AE)ZE T Ca MW EH 417. 34 mg/L FFEKE
139.07 mg/L, WK/K8ZE &AW P Br & e wedh
T D 7K 7% % A R RN o B 1 o AR v, (B R 3
FEUF AR N7 b5 (45 i 7K R B2 K ( Sanders,
1991; Warren, 2006; Farid er al., 2013; Biehl
et al. , 2014) , Mg AT DAVE A48 7R £8 5 < 7K o BE 1)
b, AP R 5 150 BH ER T8 b K v B R (1 TR A
20105 Li et al. , 2021) . M 5 3 4302 ik
FEREE &AM IES] S 2 AAE)2 T
Br il Mg 1) & it fie &, Ul BHIZ B TR 189 28 g T B 5
75K, S Bpd K v BE T R SR A Y SRR A
W,

4.3 TTRE M BA R AR Eh A g oK SR EE SRR

ZK0303 155 2 4l A s 2 A iR m R Li
B e e ik 2] T 15,10 mg/L, K (I {E e JiE
HEAE T 3 362,15 mg/L, At 5585k K 2 —
AR AMBRRY Li (17.78~193. 02 mg/L)
K(1494.79~11 485.33 mg/L) HeFEAH L (95 K&,
2021) , VLB M1 F 7Y Fg &0 46 B 56 0 s /K Y Li A1 K
WA AR, S KA Rl Li IRATRER B T
HIZE R A IR IR ZH T K & A A R TR K
LU R K ARG (He et al. , 2020) 10 K ) 3225k
H FrE R EE XL ( Zhang et al. |, 2019) .

TLBR MRS 43 o K FR A Y Ca F DL K — 284
J&ICE (Fe Mn ,Cu . Pb . Cr Ni.Zn Ag) %, X 5K
(A2 B o3 22 AR K, e B ki K W] B 2 T IR )
J A (XIAR, 20135 EHESE, 2013a, 2018)
PUACER N0 PR 0 B B 4 A5 SR DT 3R Y B AR
55 L BRI D 25 R B s Rl ) A6 B A G (X TT
255 2007 ; Araoka et al. , 2014; Yu et al. , 2015; X
AR S, 2016; F FF % 4F, 2018), M4 Wang 4%
(2017) %M FA R B 7k H Li 6467 25 094347, A kL
i Li 2 LAIK =25 SO i 5 2E A i K A 2 AR
FENALAET . Yu 55 (2021) 7853 F 1 VLR M1 B¢ pa 7K
H1H .0, Li B Sr & [ 2 2B L FRE S AR, M1 FG
1 e B KR H T ER I K 2 S R S AR
S 2 e A A SO LA KA T K = RN e
HRIER TR TE K K s R . Wang 55 (2022) LLIMIBA
PRI TR 4 B i X A S BSR4 T
AN TRV TRV B T (R 7K = R, AR o e e Tl
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K AU EE KT Ca Al Mg B ¥ ( Taberner et al. |
2000; Timofeeff et al. , 2001; Shen et al. , 2017),
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