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[ Abstract |

significance. The mineralogical and geochemical characteristics of hydrothermal activity in the black shale of the Wufeng Formation-

The influence of hydrothermal fluids on fluid-rock interactions and hydrocarbon generation in basins is of great

Longmaxi Formation in southeastern Sichuan was investigated using advanced techniques such as large field splicing scanning electron
microscopy , mineral quantitative analysis, X-ray diffraction, isotopes, and electron probes. The results show that non-metallic minerals
such as barium ice feldspar, calcite, apatite, and barite, as well as metal minerals like sphalerite, pyrite, galena, and chalcopyrite,
exhibit distinct characteristics of hydrothermal activity. The in-situ Sr isotope ratio of barite ranges from 0. 719 76 to 0. 723 94, with an
average of 0. 722 37. The carbonate mineral content is exceptionally high, up to 60% . Based on previous research, mineralogical and
geochemical indicators for hydrothermal fluid activity in the Wufeng Formation-Longmaxi Formation of southeastern Sichuan were
established, suggesting that hydrothermal fluids have detrimental effects on reservoir space.
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Table 1 Electron probe major element analysis of minerals in drilling in southeastern Sichuan
B & Ca0/ Ti0,/ BaO/ AL,0;/ SiO,/ MnO/ FeO/ Na,0/ Mg0/ K, 0/ S0/ 7Zn0O/ S05/ €O,/ jafi/
G5 v wt% % % % % % % % % % % % % % %
Y10-1-1 Bk 0.05  0.62  17.20 22.00 50.51 0.00 0.08 0.34 0.00 8.44 — — — — 99.25
Y10-12  #hKA 0.04 0.00 0.13 19.33 68.42 0.00 0.06 11.23 0.00 0.03 — — — — 99.23
Y102-1  #hKA 0.12 0.01 0.06 19.20 67.94 0.02 0.07 12.02 0.01 0.04 — — — — 99.49
Y1022 #lykKA  0.29  0.50 18.08 21.99 50.26 0.06 0.07 0.41 0.00 8.16 — — — — 99.81
Y1023 Jifffi 53.51 — 0.00 0.05 0.06 0.57 0.58 0.00 0.27 — 0.35 — —  43.29 98.66
Yl4-1-1  Jifgfi 54.23 — 0.22 0.02 0.00 0.31 0.26 0.04 0.17 — 0.12 — — 43.27 98.64
Yl4-12 A 0.05 0.00 0.07 19.15 28.51 0.06 15.17 0.00 21.69 0.00 — — — — 84.71
Y13-1-1  #EEA S 0.02 — 65.96 0.06 — 0.00 0.00 0.09 0.02 — 0.12  0.11 34.53 — 100.91
FE p—_— Ag/ Cd/ Sb/ Te/ Se/ As/ Ge/ Zn/ Cu/ Ni/ Co/ Fe/ Pb/ S/ Auw/ Hg/ Bi/ Mn/ Ga/ JEiE/
s % % % % % % % % % % % % % % B % Y N P %
Y13-12 EEEH 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.01 0.00 0.01 0.07 46.17 0.00 53.32 0.00 — — — — 99.61
Y10-3-1 #E4d#" 0.01 0.00 0.00 0.00 0.04 0.00 0.00 1.30 32.39 0.00 0.02 29.33 0.04 34.96 0.02 — — — — 98.09
Y10-32 [NEEHT 0.00 0.05 0.01 0.04 0.03 0.00 0.00 63.65 0.05 0.00 0.05 2.20 0.02 32.86 0.00 — — — — 98.97
Y10-3-3 EEH 0.02 0.00 0.00 0.00 0.00 0.77 0.00 2.20 0.05 0.00 0.09 45.13 0.00 52.71 0.00 — — — — 100.97
Y1034 FHE#H — 0.23 — — 0.42 0.12 0.07 2.06 0.03 0.00 0.00 0.13 83.4012.95 — 0.00 0.30 0.01 0.09 99. 80
Y14-13 #E4d#" 0.02 0.05 0.01 0.01 0.04 0.00 0.00 0.04 32.99 0.00 0.04 29.74 0.03 34.93 0.06 — — — — 97.96
Y14-14 #EH 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.00 0.03 0.30 0.11 45.93 0.07 54.54 0.03 — — — — 101.06
YI12-1-1 EEEH 0.00 0.02 0.04 0.00 0.01 0.02 0.00 0.31 0.39 0.31 0.29 45.23 0.00 54.14 0.02 — — — — 100.79
YI2-12 B 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.32 32.53 0.00 0.03 30.20 0.01 34.98 0.00 — — — — 98.09
Y12-1-3 A& 0.00 0.19 0.00 0.00 0.00 0.00 0.01 53.97 5.23 0.00 0.03 8.15 0.00 33.14 0.00 — — — — 100.73
x2 Y0 HERAREMBRMLEARN
Table 2 The in-suit Sr isotopic compositions of barites from drilling Y10
fe Be g $Sr/80sr e ¥ Sr/%8 Sr ¥ Rb/% Sr 5y 87 Sr/8 Sr 5y
(corr) (corr) (corr) (corr)
1 Y10-1-1 EQT 0.055 8 0.000 1 0. 006 67 0. 000 01 0.015 05 0. 000 58 0.721 92 0. 000 04
2 Y10-1-2 G 0.054 6 0.000 3 0. 006 52 0. 000 04 0.066 17 0. 005 39 0.723 20 0. 000 10
3 Y10-1-3 i 0.0559 0.000 1 0. 006 68 0.000 02  0.004 01 0. 000 13 0.722 09 0. 000 07
4 Y10-14 G 0.056 6 0. 000 7 0.006 76  0.000 08  0.044 78 0.00290 0.719 76 0. 000 17
5 Y10-1-5 i 0.055 2 0. 000 4 0. 006 59 0. 000 04 0.073 05 0.003 12 0.723 76 0.000 11
6 Y10-1-6 A 0.054 8 0.000 3 0. 006 54 0. 000 03 0.047 52 0.001 02 0.723 94 0. 000 07
7 Y10-2-1 EEra) 0.055 8 0.000 2 0.006 66  0.00002  0.018 05 0. 000 78 0.723 47 0. 000 06
8 Y10-2-2 A 0.056 4 0. 000 1 0. 006 73 0.000 02  0.007 00  0.000 38 0.722 15 0. 000 06
9 Y10-2-3 HiA 0.055 6 0.000 2 0. 006 64 0. 000 02 0. 005 91 0. 000 15 0.723 08 0. 000 07
10 Y1024 W 0.055 3 0.000 1 0. 006 60 0. 000 02 0.009 78 0. 000 68 0.721 92 0. 000 05
11 Y10-2-5 G 0.056 5 0.000 9 0. 006 75 0.000 11 0.43582  0.010 03 0.721 50 0. 000 32
12 Y10-2-6 G el 0.056 6 0.000 1 0. 006 75 0. 000 01 0.003 47 0. 000 22 0.721 68 0. 000 05
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Fig. 2 Non metallic minerals with hydrothermal fluid characteristics in marine shale in southeastern Sichuan
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Fig. 3  Metallic minerals with hydrothermal fluid characteristics in marine shale in southeastern Sichuan
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