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Factors controlling enrichment and accumulation of Devonian—Carboniferous shale gas in the

Yaziluo rift trough in the Yunnan—Guizhou—-Guangxi region

Abstract: [Objective] Compared with the Wufeng-Longmaxi Formation in the Sichuan Basin and its periphery, the
Yunnan-Guizhou-Guangxi region has more complex conditions for the enrichment and accumulation of shale gas.
Currently, the exploration degree of shale gas in the Yunnan-Guizhou-Guangxi region is relatively low, and the main
factors controlling the enrichment and accumulation of shale gas are unclear. [Methods] This paper relies on a large
number of studies from the basic surveys of shale gas and major special projects in the Yunnan-Guizhou-Guangxi region.
The research includes the sedimentary characteristics, diagenesis, hydrocarbon generation, thermal evolution
characteristics, shale reservoir characteristics, accumulation patterns, and preservation conditions of the Devonian-
Carboniferous shale in the Yunnan-Guizhou-Guangxi region. [Results] The research indicated that the deposition of
Devonian-Carboniferous organic-rich shale was mainly controlled by rift troughs, and the sweet spots of organic-rich shale
were mainly formed in the transgressive system tract and the early highstand system tract of deep-water facies
sedimentation. The regional sea level rise has brought abundant nutrients, promoting the wealth of organisms in the water

body and generating strong biological productivity, which provides a good material basis for the formation of organic-rich
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sediments. Seismic interpretation reveals that most of the areas distributed along the main rift trough are greatly affected by
destruction by late-stage tectonic activities, leading to the deterioration of the preservation conditions of shale gas. In
contrast, the secondary rift troughs around the main rift trough have relatively stable structures, providing good conditions
for the preservation of shale gas. [Conclusion] On this basis, the main controlling model for the enrichment and
accumulation of shale gas in the Devonian-Carboniferous system in the Yunnan-Guizhou-Guangxi region is proposed: "rift
trough deposition, deep-water lithofacies controlled hydrocarbon generation, and structural preservation in secondary rift
troughs". The model has been confirmed through the drilling of multiple wells. [Significance] The results of this research
can be used as a guide for the optimal selection of favorable shale gas areas and for the drilling of parameter wells in the
future.

Keywords: Yunnan-Guizhou-Guangxi region; Devonian-Carboniferous shale gas; rift trough; secondary rift trough;

enrichment and accumulation rules; shale gas
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Fig. 1 Tectonic division map of the Yunnan—Guizhou—Guangxi region
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Fig. 2 Lithofacies and paleogeography map for the Givetian (Middle Devonian) transgressive period in the Yunnan—-Guizhou—Guangxi region

A3 B 43T AR I R VRS TR A I 3, £ A O i AR 1.06 F1 5.69, 48 7~ I U AL B 3] K fR &b F 480 Ak — ik
FAXT - R 8 . D W R I, AR 7T A AR AALRE . ERITE IE S TOC &% & A7 E AR,
Wika W E A MYE T TS, AR TR R U E AR R I B AN A LT R A O
WK RER, 2 & A FYE T HVCBUKR AR, KHE.
B E R IR T A BB R AR, AL R AR Ba Fll Mo % it 2 B Ty A5 7= ) A8 b 5 X 3P
VISR BE N ARG TUE B, T AxRSERYE WA ARG — Bk . T R
RBOAERAEURORIUCE | KBOQRKAMIK K0S IR B 20 3% 6 5 6, MR Y K 545,
HRHE, TOC & =#A T 0.90%~2.83%, V14K 1.45%, MR AEY A ). % Ba & &5 TOC & & A
Je U TOC & W] i i TR KA . TOC & it 5 KA K, H Mo & B 5 TOC & & 5 W i i 1E H1 ¢
MR BERI ARG KR, FARGRIEAE M, RUT ARG RIEHA VLR & E £ 820 A
o5 R BE S Y U/Th L . V/Cr BRI Ni/Co FE 2 51l sl
0.15~0.71, 0.37~128. 1.60~16.45, *F ¥ 4 0.24, TA KRG TUA IR £ EEZ A I,



254 R H 5 https://journal.geomech.ac.cn 2025

,@ﬁ%‘i S I 419—':—‘39]“‘ o 47

104°E 105°E 106°E

Y o A S

108°E 109°E 110°E

| ¥
r o [  Josns [ Jewn [0n Jeen [ oo [ERoen el s [ EEesen

|:ﬂ o %EEW? b Iﬂgﬁﬂﬁg% Ij#]#'zlﬁ

a E

B3 ABEHMXTERERENERY M HEE

Fig. 3 Lithofacies and paleogeography map for the marine transgression in the Datang stage (early Carboniferous) in the

Yunnan-Guizhou—-Guangxi region
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Fig. 7 Comprehensive histogram of Guiye well 1
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Fig. 8 Microscopic pore characteristics of shale from the middle Deconian Luofu Formation of the Nandan section

(a) Pores in organic matter; (b) Microcracks between organic matter and skeletal minerals; (c) Microcracks between clay minerals; (d)

Microcracks between clay minerals; (e) Intergranular pores between minerals; (f) Intergranular pores
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Fig. 9 Microscopic pore characteristics of shale from the Carboniferous Luzhai Formation in the Guirongye well 1

(a) Dissolution pores; (b) Intragranular pores; (c) Interlayer seam; (d) Intergranular pores; (e) Pores in organic matter; (f) Intergranular pores
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Fig. 10 Stratigraphic burial-thermal evolution-hydrocarbon generation-uplift history simulation of Desheng well 1 in the Guizhong depression

D—Devonian System; C—Carboniferous System; P—Permian System; T—Triassic System; J—Jurassic System; K—Cretaceous system;

E—Paleogene system; N—Neogene System
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Fig. 11  Stratigraphic burial-thermal evolution-hydrocarbon generation-uplift history simulation of Qianziye well 1 in the Qiannan depression

D—Devonian System; C—Carboniferous System; P—Permian System; T—Triassic System; J—Jurassic System; K—Cretaceous System;

E—Paleogene System; N—Neogene System
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