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Abstract: There are abundant brine-type lithium resources hosted in the Upper Cretaceous Zhoutian Formation of
the Jitai Basin, Jiangxi Province. However, its sedimentary evolution and depositional model remain controversial.
On the basis of previous studies, through the detailed description of the cores of five boreholes in Meigang area of
the Jitai Basin, combined with petrology, mineralogy and sulfur isotopes of gypsum, the lithofacies associations
were analyzed, sedimentary facies types and sedimentary characteristics were identified, and the sedimentary evolu-
tionary processes of the Zhoutian Formation were summarized. According to the lithofacies associations and sedi-
mentary structures, the sedimentary system of the Zhoutian Formation can be divided into shore-shallow lake sedi-

mentary system in the lower part and salt lake sedimentary system in the upper part. In the early deposition stage of
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the Zhoutian Formation, the depositional center was located between Taihe and Zhixia areas in the southeast basin,
and was mainly composed of conglomerate, fine sandstone, muddy siltstone and silty mudstone. The alluvian-fluvial
facies developed at the edge of the lake basin, transitioning to delta facies in the intra-basin, and to the sedimentary
center of the lake basin, shore-shallow lake facies. In the late deposition period of the Zhoutian Formation, the cli-
mate gradually became arid, and a salt lake environment was formed by the continuous evaporation of the lake water.
The rhythmic deposition of mudstone and gypsum rocks was developed, indicating the periodic salinization and desali-
nation process of the lake water. The 6*S value of gypsum is of 8. 0%o~15. 4%o, mainly concentrated in the range of
10. 1%0~12. 8%o, indicating that the gypsum was formed in an open salt-forming environment, and almost unaffected
by the bacterial reduction process. In the Meigang area, the salt-bearing strata thicken towards the northwest, with
well-developed fractured reservoirs, presenting a promising prospect for lithium brine-type deposit exploration.
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Fig. | \retaceous tectonic feature and igneous rock distribution in South China (Li et al. , 2014)
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Fig. 2 Tectonic division (a) and geological map (b) of the Jitai Basin (after Xiao Kai et al. , 2022)
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1—CQuaternary ; 2—Upper Cretaceous Lianhe Formation; 3—Upper Cretaceous Tangbian Formation; 4—Upper Cretaceous Hekou Formation;
5—Upper Cretaceous Zhoutian Formation; 6—Upper Cretaceous Maodian Formation; 7—Jurassic; 8—Triassic; 9—Permian; 10—Carboniferous;

11—Devonian; 12—Cambrian; 13—Sinian; 14—Yanshanian granite; 15—Caledonian granite; 16—fracture structure
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Fig. 3 Column diagram of drill cores in the Meigang area of the Jitai Basin
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Zhoutian Formation of the Jitai Basin
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Fig. 5 Typical sedimentary characteristics of cores from the Zhoutian Formation of the Jitai Basin
a—HURBRE (5 2 3, 1072.35 m) ; b—JKE IRAGARE KT VAT ZBANRA B EI (2 5, 1 021,35 m) 5 c— KA BN E
KETATIZE MRS H 2 BASAA EACE 2BE (M 2 9,961, 50 m) ; d—IK GRS KB T EAGE (M2 I, 1 012. 15 m) ; e—FEafik
RIZEES & (M2 F,927.25 m) 5 (— AR BEM S, 5 F HINkJBi«U(F’ﬁ(*ﬁZ# 926.30 m) ; g—HR I BURED A, & H HUE (M 2 I,
926.30 m) ; h—AREIRBUHINE I BUKPAEARZE (M 2 -, 1 001,23 m) ; i—fEAIeRBEbmRIes, & & rfbk*’h_(tﬁz# 925.10 m) ;
R A SRS R (ZK8001 H-,42.01~51.04 m) ; k—t%’éﬁ%#ﬁ?)ﬁaiz IR AT H (5 2 FF,945.50 m) 3 1—)2 4 5KF
JEREYE A H )2 (ZK8301 H; 290. 85 m) ; m—il/Z A H 5K FZEIR A H)Z (M 2 H,89.95 m) ; n—*@iﬁb)ﬁwﬁsﬁ‘fﬁ(zmwl J, 251.41 m);
o— KV ZHRE KT HIPOIREEATE ISk 2 B IR b R R0)2 B (ZK8301 I, 289.28 m) 5 p—7KFJZHe A, PIHUIRIE A7 7
25341 (ZK8401 -5 48.50 m) 5 q— VI EIRMBELTE K, JZ A A 45 8) , WoR IEWTZ AT (12 9, 90. 50 m) ; V157 29 RE L B Ik 12
£ 2P ( ZK8401 Ft,49. 52 m)
a—massive conglomerate, Mei2 borehole, 1 072. 35 m; b—grey fine sandstone with parallel beddingand low-angle cross-bedding, Mei2 borehole,
1 021.35 m; c—grey fine sandstone with parallel bedding and tabular and low-angle cross-bedding, Mei2 borehole, 961. 50 m; d—grey sandstone
with mud chips and burrows, Mei2 borehole, 1 012. 15 m; e—brown sandstone with flaser bedding, Mei2 borehole, 927. 25 m; f—brown muddy sili-
stone with flaser and wave bedding, Mei2 borehole, 926. 30 m; g—brown muddy siltstone with burrows, Mei2 borehole, 926. 30 m; h—brown muddy
siltstone with horizontal and convolute bedding, Mei2 borehole, 1 001.23 m; i—brown silty mudstone with water-escape structure, Mei2 borehole,
925.10 m; j—interbedding of laminated gypsum and brown mudstone, ZK8001 borehole,42. 01 ~51. 04 m; k—brown massive mudstone with crumby
anhydrite, Mei2 borehole, 945. 50 m; l—interbedding of laminated gypsum and horizontal bedded mudstone, ZK8301 borehole, 290. 85 m; m—in-
terbedded laminated gypsum and horizontal bedded mudstone, Mei2 borehole, 89.95 m; n—fault breccia, ZK8001 borehole, 251. 41 m; o—horizon-
tal bedded mudstone with crumby anhydrites, which cut through horizontal bedding and compress the upper and lower layers bended, ZK8301 bore-
hole, 289.28 m; p—the nodular anhydrite is distributed within the horizontal bedded mudstone, ZK8401 borehole, 48. 50 m; q—veined anhydrite
cut through horizontal bedded mudstone with the signature of normal fault, Mei2 borehole, 90. 50 m; r—veined anhydrite cut through horizontal bedded
mudstone with convolute bedding, ZK8401 borehole, 49.52 m
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Fig. 6 Microphotographs of the core samples from the Zhoutian Formation of the Jitai Basin
a—JT AR (IESC DG 8 2 9, 1.072.95 m) 5 b—/KPJRERIEAS  BPRDEUZ i H BLE BURLT 2 21 (ZK8301 JF 5 290. 85 m) 5 c—i# HiZE
BEARAE A7 FUZ A FPD 2K 2 3], B SRZ B i (IEAS O, 4 2 JF, 216. 40 m) 5 d—HA S R M BRSO 0 S (AL R,
ZK8001 3, 251. 41 m) 3 e—£1F 42 7 LT3 ELAY P LA B (TE SO, 8 2 HF, 216.40 m) 3 (—BEIRE , AT LA+ 2717 (#8 2 I, 159.95 m) ;
Cal— i ffA; Q—A%E,; Ap—W KA1 ; Anh—IEAE; Gp—AF
a—calcite gravel, cross-polarized light, Mei2 borehole, 1 072.95 m; b—horizontal bedded mudstone with graded bedding due to the presence of silty

lamina, ZK8301 borehole, 290. 85 m; c¢—the nodular anhydrite is distributed within the horizontal bedded mudstone, cut through horizontal bedding

and compress the upper and lower layers bent, cross-polarized light, Mei2 borehole, 216. 40 m; d—fault breccias, Mei2 borehole, 251.41 m; e—

gypsum develops two nearly vertical cleavages, Mei2 borehole, 216. 40 m; f—clay bands can be seen under the microscope in the tuff, Mei2 borehole ,

159.95 m; Cal—calcite; Q—quartz; Ap—apatite; Anh—anhydrite; Gp—gypsum
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Jeil AL A R R () 50 R A (8™'Sy oy ) FE
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12. 8%oZ ], A [R5 £L A 8 B [F) 437 28 4 Bl 3 AR —
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MBS 8 (10, 1%0~ 13. 3%0; KAESE, 2013)
BAVABRIRER (7. 4%0~ 11. 5%0; X AREE, 1999) Fi
[ (37 2% (B AH BL, A T 1 252 20 i 30 7 /K TR) o7 25 1H
(14%0~21%o; Strauss, 1999) , B AR T A MEMFE TF
BE38 5 YT I 1101 AR P 7 101 vy 3 R A R 8 ( 26, 1%
~40. 4%0; XIBFAF, 1987; ZHAEARSE, 1989; HilA:
g5, 20055 XML, 2007; % PAE, 2008; F&FESE,
2013) M 2 Fp-HF A FHESE AT (12, 6%0 ~

*1 ERAMEABAREREMRE %o
Table 1 Sulfur isotopic compositions of gypsums from

the Zhoutian Formation of the Jitai Basin

R 25 5345\-(;1)’1‘
7ZK8001-1 14.4
7ZK8001-2 14.1
ZK8001-3 10.1
ZK8001-4 8.2
7K8001-5 8.3
MO1-1 12.7
MO1-2 12.2
MO1-3 10.9
MO02-1 10.8
MO02-2 12.0
MO02-3 14.8
MO02-4 I 4
7K8301-1 8.\
ZK8301-2 15.4
ZK8301-3 12.6
75062014 14.0
=K8506 -5 12.6
Z1 8301, 5 11.6
ZK&501-7 12.5
7K8301-8 11.6
ZK8301-9 11.5
ZK8301-10 11.9
7ZK8301-11 12.3
7ZK8301-12 10.9
ZK8401-1 11.0
7K8401-2 12.8
ZK8401-3 12.1
7K8401-4 11.9

20. 6%o ; XIBESSE 1987 ; T 7 B4 ,2014) Wi [Fl i &
HE T,

4 HHE
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AR i 1 DX AL b e AH 2R Y g R ) A AR
AR 43, JE] EE 2H b 22 AT 43k T 350 1 Y2 — 2 3 AR AR
AR SR ER AR TORY, 8 2T B W AH A 1
FEHRERA A A R B A A, BRE R
KR G RER G IR . BRIR 45 (2019 ) R 4
BhAL A N8 DA A R GE Rk IR £ 2 1 AR A )
AL T IR R R, AR TR XU R 1
YERTT W2 & B VAT BRI R 2 2 DL AR
FERBCIR ACHE 2 B, (AR, U6 B2 A 0 B 400 1k Bk %
FEKTE Z L, D T D 2 & B A i R
TR WAAR R LAV R D R A R 32, 2K ik 3h
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Fig. 7 Sulfur isotopic compositions of sulfate in different
evaporite basins

LR IR R A R [ Strauss (1999) 5 7RI 1M1 & £ >k A
AATARSE (1989) A2 A5 A= 45 (2005 ) 5 % PH 40 e R e A o i 56
(2008) ; VLERMFEHER H EFFES(2013) 5 WM ER R A
XUREAE(1987) FIXIRI(2007) ;5 22 57- 5 45 b H0HE o 1 X0 RE 45
(1987) AL A (2014) 5 T1 QA MBAOR A ik AE4E (201 5

A TA W R FLXRARAE (1999) 5 4 O 15K )

(2013) ; HiFER AU B 8455 199

data of Cretaceous marine sulfate are from Straus!|(1999) ; ‘ata of
Dongpu Depression are from i Re1'wel et al. (198%.| and Shi Zhong-
sheng et al. (2005)5 'daa o ji,21g D oression ~= from Yuan Bo
et al. (20°%, " data’ € i gling. Dejression are from Wang Chunlian
et al. (2015);
(1987) and Liv \Gang (2007) ; data of Lanping-Simao Basin are from
Liu Qun et al. (1987) and Wang Licheng et al. (2014); data of

Uata of \ ianjiang Depression are from Liu Qun et al.

Vientiane Basin are from Zhang Hua et al. (2014); data of Lop Nur

salt lake are from Liu Chenglin et al. (1999) ; data of Kuqa Basin are

from Zhang Hua et al. (2013) ; data of Qinghai salt lake are from Wei
Xinjun et al. (1993)
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(Holser and Kaplan, 1966; Strauss, 1999; Kamps-
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Fig. 8 Depositional model of the Zhoutian Formation of the Jitai Basin (adapted from Xiao Kai et al. , 2022)
a—JE 20 T BaOURU ;. b— 8 4 Bl pun]

a—sedimentary stage of the Lower Zhoutian Formation; b—sedimentary stage of the Upper Zhoutian Formation
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