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Abstract: This paper is the result of shale gas geological survey engineering.
[Object] In 2020, shale gas shows were first discovered in the Lower Cambrian Wuxun Formation
on the southwestern margin of the Xuefeng uplift, but its accumulation conditions and exploration
potential are unknown. [Methods] Based on field geological survey and drilling data, combined
with organic geochemical analysis, a comprehensive study of the Lower Cambrian Wuxun
Formation in the southwestern margin of Xuefeng was carried out. [Results] The results show that:
(1) The shale of the Wuxun Formation was deposited in the carbonate outer ramp facies, which is
different from the Longwangmiao Formation in central Sichuan at the same time. (2) The
organic-rich shale is developed in the middle and lower parts of the Wuxun Formation, and the
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rock combination is calcareous carbonaceous shale intercalated with thin limestone, with a
thickness of 30-80 m, and a long and narrow distribution in the northeast-southwest. (3) The
average TOC content of shale organic matter is 1%, the organic matter type is | type sapropelic
type, the average Ro is 2.02%, and the degree of thermal evolution is moderate.(4) The content of
brittle minerals in shale ranges from 43% to 69%, with an average value of 59.2%, and the content
of clay minerals ranges from 16% to 37%, with an average value of 28.2%.Therefore, shale has
high siliceous content and high brittleness, which is easy for reservoir stimulation. (5) Shale is a
low-porosity and low-permeability reservoir. Organic pores, intercrystalline pores, interlayer pores,
and carbonate mineral dissolved pores provide storage space for shale gas enrichment, but at least
four stages of structural fractures and The shale cleavage domain caused by tectonic action greatly
improves the shale storage capacity. [Conclusion] Comprehensive evaluation indicators such as
geochemistry, reservoir physical properties and preservation conditions suggest that the eastern
flank of the Xingren syncline in the southwestern margin of Xuefeng can be a favorable area for
shale gas exploration.

Key words: Cambrian, Longwangmiao period, Wuxun Formation, Carbonate outer ramp facies,
Organic-rich shale, Accumulation geological characteristics, Shale gas geological survey
engineering, Qiannan depression

Highlights : Comprehensive evaluation of geochemical, reservoir physical properties and
preservation conditions, etc., it is proposed for the first time that the shale of the Wuxun
Formation has certain accumulation conditions, and the eastern flank of the Xingren syncline in
the southwestern margin of the Xuefeng uplift can be used as a potential area for shale gas
exploration in the Wuxun Formation .
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Fig. 1 Sedimentary facies during Early Cambrian Longwangmiao period and location map of the
study area on the southwestern margin of the Xuefeng uplift (Zheng , 2016)
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Table 1 Stratigraphic comparison of the Cambrian Wuxun Formation (Guizhou Geological Survey
Institute, 2013)
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Fig. 3 Petrological characteristics of the organic-rich member of the Wuxun Formation in Well

Guidandi 1
a. Gray-black carbonaceous shale and gray thin-layered limestone 728~736m; b. Storm limestone gravel, 632.6m
in black carbonaceous shale, sponge bone spicules fossils can be seen under microscope (g); ¢. Dark gray
Mudstone encapsulated structure, 756.8m; d. Gray-black carbonaceous shale, see pyrite, 742.6m; e. Laminated
mudstone, gas venting along the lamina, h is the photo of e, organic matter can be seen, 710.4m ; f'. Banded
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NF 1% KT 0.5% IR 24 4>, <0.5%[1FE 50N 64 4. {H 630~650m, 702~751m HEL
B AR TUA B TOC B FMEE R 1%, & T - aiis GEMES%, 2015) .
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Fig. 8 Distribution frequency of TOC and Ro in Wuxun Formation of Well Guidandi 1
HUE T DAE H, BiPH 1 HSI2H R BE A 3 318m, S A WLk & B BRI, REZH0N
T 0.5%, & 64%, {HEH T EAYUUZEBCOFEIREA S 1%, KEUEEAE 80m 24 (K 2),
HA& RUFI LS.

42 HAFRE

T ANFERRIR . AT A B AR A=A IR R 25, Bk, 2%
RN R IEIE B PE AN B 2 A e AU A HUR SRS REAT VRO (W 55%, 2017) o Ikt
Pt 1 591120 634m A1 723m PIAMEE AR 7 BoR I HIE VR S8R 90%~95%, -1
92%; />EIBIRANEIELL, A TR, R EERRR DU RIS RK A AV S HLR
BN, BHEEHEPTRANAHURRA AL,

A3 TR E

ANFERBE WURAEA R B AR E A, FEHRE TR SRS, BT
B[R] RN D L RIVE B R AR R o VB N DUt 2 R A WL SO AL B B AR,
RFERN T DU AT Re A I BEE R M PR T I RN & GHE D56, 2017) .« &%
WAL R T R BERI S R UE N : Ro (KT 0.5% AR E#, 0.5~1.3% N M#, 1.3~2%
N R, 2~3% it B A B, 3~ 4% My it ARG AR By (sEtensk 2018, ML,
2019) .

SePH 1 AR b Ro MR ZRGRZME N, o p AR i I 13 AR S IR Ro 4y
Hrilliksh B EH: Ro 4 Aiva N 1.55~2.41%, P34 2.02%, Ab-T i st s s 5 41 1k
BB (FE 8b) , HZIZETUAR MR- A T Ro fik (Ro 14 3.0~3.5%) (EEMEE,
2021) , SEWNAN BTSSR, WPy )1 At e th X - e IR A TUE (Ro P
1.8~2.6%) (48 A AESE, 2021) . Jb 345 4R U 72 b Barnett 7T 7 R #E A1 24 (Ro 713 1.1~2.1%)
(B A5, 20200 , LS YIHER PR IUE AR E T, AR T4,

5 B SMENRE
5.1 E8ATERBTRENR

Bl HE R BRI REHE (- 2) , StrHb 1 AR BN 83.7m/6 2,
SrIR e 5%, MR KRG BRI Z] (R EE, 2021) , fEHG S FF IR 741.20m(IRE 740.00m)
RIS SRR, ARR1H:1.8296%14.9963%, WEEHFFEE 70min, Ci:1.7944%14.8629% . il
22min/m. B E 1.02g/cm®, REFE 20s, METILER, MRk, 545 10
I, AREIEE] 20%, R AR, KGRI, L Sem GRKEE, 2021) .
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Fig. 9 Simulation results of Lower Cambrian burial history and thermal evolution history in Well
Guidudi 1 (Nie et al., 2021)
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Fig. 10 Structure-stratigraphic distribution of the southwestern margin of Xuefeng uplift (the AB
section line is shown in Fig. 6)
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