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Abstract The Mesoproterozoic Wumishan Formation in the central Jizhong Depression hosts
abundant hydrocarbon and geothermal resources. However, studies on the hydrothermal processes affecting
Wumishan reservoirs remain limited. Based on field and core observations, this study integrates electron
microprobe analysis, carbon and oxygen stable isotope analysis, strontium isotope ratios, and fluid
inclusion thermometry to investigate the characteristics of hydrothermal activity and its impacts on reservoir
evolution within the Wumishan Formation. Results reveal the presence of diverse hydrothermal minerals,
and the hydrothermal processes can be classified into three categories: (1) magmatic-related activity,
(2) carbonate-dominated hydrothermal activity, and (3) siliceous hydrothermal activity. These are
evidenced by dolomite undergoing marbleization, hydrothermal dolostones showing more negative 8" C and
50 values and higher *Sr/*Sr ratios compared to matrix micritic dolomite, and anomalously elevated
homogenization temperatures of fluid inclusions in dolomite, quartz, and fluorite cements. Variations in
hydrothermal intensity are primarily controlled by regional magmatism and fluid migration pathways.
Hydrothermal activity is strongest when faulting and magmatic events are temporally coupled, with greater
intensity in the northwest compared to the southeast. More intense hydrothermal activity is also observed
near higher-order, large-scale faults. Hydrothermal processes such as dissolution, recrystallization, and
hydraulic fracturing enhance reservoir quality, while cementation, mineral filling, and silicification
reduce porosity and act destructively. In contrast, marbleization has minimal influence on reservoir
performance and largely preserves the original rock storage properties.

Key words fluid inclusion, hydrothermal activity, Wumishan Formation, buried hill structural
belt, Jizhong Depression
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Fig. 2 Comprehensive histogram of tectonics-strata of central Jizhong Depression
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Fig. 4 Macroscopic characteristics of evidences of hydrothermal activities of the Wumishan Formation in central Jizhong Depression
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Fig. 5 Microscopic characteristics of evidences of hydrothermal activities of the Wumishan Formation in central Jizhong Depression
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Table 1 Results of electronic probe analysis of hydrothermal minerals of the Wumishan Formation in central Jizhong Depression

TR B/ %

H5 B/ m i
F Si Ca S Ba HAboo# Jus
JiE 33 2907.1 0.02 95.34 0.39 0.00 0.03 0.52 96.29 FeEa
159 4221.2 48.94 0.03 70.90 0.00 0.00 0.24 99.51 Eval
159 4221.2 48.17 0.10 70.92 0.00 0.02 0.31 99.24 Eval
159 4221.2 48.23 0.05 71.24 0.00 0.00 0.14 99.34 #A
JiE 33 2879.1 48.31 0.02 71.59 0.00 0.00 0.13 100.14 e
JiE 33 2879.1 0.00 0.02 0.01 34.60 65.62 0.39 100.64 A
T 48 2707.5 0.00 0.12 0.18 33.88 65.33 0.56 100.07 Edyel
| 3501.6 0.05 96.94 0.17 0.01 0.00 0.87 98.04 A

I JHloC R f4E Na, Mg, P, Pb, K, Zr, Cl, Ti%,

R —Hn B = s E, ARA BRI
PRk (B 5-d), fEBR A6 T R s —40 580k,
5 R B LLAEH R  B 2 e AU RO 0 R SR 25

HA WX (18] S—e), BEWT T M AE HLRURF 58 T
SR PR SCE AT (BEERAE, 2008) o TIRES X
ek O EAIROAE 5 2 L A R 36 Bl G Gl AR A 2 2SR B
T S m L IR 25 3 T S [ g D 2 AT R R O
T, AESEREEFLI BE bR LA SRS ) ST — 2 5T
B S—f, S5—g) o i o ARIBOxT It 14 ik A mT B
Jae (1) A B 2 U8 2450 g b A2 O ol b A
e, EEARNTIRME (FSUz, BoRSE) B
B, TERS AP Uiar W 8 = sk B (18] 5-
h, 5-i)5 (2) BRAEUR. (Undiks, 60, &P A
S5 A1 E AR B Bk TR A S 45 W Bk AR Ay i T
454y, A BILBT S R AR A RO = B B

(B 5-j)s5 (3) Hmk B Wi R R 8 R 58 b
T 5 |2 1) 7K Hs 7 80 284 P 3 B e e 2R, AT
AP AIOD RN N = e st ST RN S e S R S0 9 i Y A
TREEAL IO AR AE (B 5-k) o 340, EERild B
R LB R AE R LU s A ARk,
S RARGES, B¥ARAEL . KR
FEAIVAWOK 2 2 mm ZJa], 0K 8] 8 H #6E 5T
A5 ) FEHE o X R BERORE S R A E 2 I D' T 1
HA RSB R IE (& 5-1), nlRERZ T
J U BROBLSS F A o PR 5 i e AR 25 AR ] T S
o T IREN AR AT (GR 1), BR T B
AR A7 SEFIECIR 1 2 A0 S W0 8, T h B0 U
I I AL L IR v TSSO PGP A (BT 5 -
m, 5-n, 5-o), WIEEKG . B AME A, JF
HEERO™ & 240K A (1B S—p), IE T 30



‘(JM K

B21% H4AH B R B o b T A 5 2k LD A BRORG B R AE 831

® 2 EhYrERERE K L ARBE AR SRR

Table 2 Comparison of hydrothermal activity characteristics of the Wumishan Formation in central Jizhong Depression
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Fig. 6 Geochemical characteristics of hydrothermal activities of the Wumishan Formation in central Jizhong Depression
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Fig. 8 Homogenization temperature distribution of fluid inclusions of the Wumishan Formation in central Jizhong Depression
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