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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
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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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Fig. 12 Seismic profiles of major and secondary rift troughs

(4 5 1B AR, SZHE 5% W 2 P, A LT 3
SRR G s R A O A o il 2
b DXl 72 TR AR X L A B, AR R P T 2R
S22, T YR 20 25 6 A DU A 3 A X A, BT 28 A 5
AN, MR A X SRR, A A T U R, IR E il
i 22 VRS I B R AR BIIE S (18] 12) ¢

CDP%
3000 3300 3600 3900 4200 1500 1500E
L A | \ | |
A A 0 A
e ‘lmw‘ R J]\M' R o IWW‘ I HMMWUIJIHW\W” Wﬂmwnwnm‘ﬂl‘lm‘JlJ‘iU]‘””Mi\mHiwl\l\lﬂl\l\lﬂ |I \\I}IUI“

B ClI—EH4; Ch—H 44

D,—Early Devonian System; D,—Middle Devonian System; C—Carboniferous System; P,—Early Permian System; P,—Middle Permian

System; T—Triassic System; C,g—Qingxi Formation; C,/—Luzhai Formation; C,,A—Huangjin Formation

e

6 %k

Pl S 811 5% 2 S4B M 6 3 3R — A i &R A U

TR A TR KB, AR — A R R E AN DU &
BRI BK BN E = DA -7 R
Tl 7K S5 DX B 56 % L A R S A R A A o S K b
[N - I N W I O G Y B I o AW e



264 Wk F

% 3% https://journal.geomech.ac.cn 2025

48 7R Ve 4 F — 1 e R A
Peds, B ML T &2 1% ) .

(DEBEM XL P RAELS . POREEA
BLI T A 3 B8 1 A 5 45 AH [ A 238 3t AR 33 R 0K
AHE, A LB DU T2 S % T R A B )
LB I3 A

(2) Ve &R — A1 Je R B 1 A2 1 0 AL
JR AR W B8 AR L T R4 A R A, R A PIL
T TOC 5 0 850 e, AR AL R JEEOE v 0 20 il X A
T AT R A 5 AR AL BRI B ] DL AT HLAL L TEALAL
Lot at, LU I R 5 R B A T 4] — g T R 4
Ok, 30 e R A P S S A A IR ) JE L
fL KR B IR DUA R 2 B AR A 25 1]

(3) Ml 5% &) 10X e R, HE5E 2 32 2B Al N Y
W7 28 T A ik, T K 8 SR I R DU A T A X AR E | T
MR H /N L MR TN SRR e, AR T E%%
1o LB RE I IX U8 5 R — A0 5 &R DU UE AR U
ERERE AR IIR, WACAEMER . KRR
BB i DR A7 B AE, P, 7545 5 B 00 A A
DCITAR 12 BOH B PR I, N FE TSGR UTHE 56 % 2R
Bl R B I IR BB R L X, LT R R DU U 4R
TRAF UL A X

HREEER . 1

References

CHEN L, ZHANG B M, CHEN X H, et al., 2019. Sedimentary characterist-
ics and depositional environment of the Shetianqiao formation in the
Shaoyang sag, Xiangzhong depression[J]. Journal of Stratigraphy, 43(2):
171-180. (in Chinese with English abstract)

GUO X S, 2014. Rules of two-factor enrichiment for marine shale gas in
Southern China-understanding from the Longmaxi Formation shale gas in
Sichuan Basin and its surrounding areal[J]. Acta Geologica Sinica, 88(7):
1209-1218. (in Chinese with English abstract)

HE XY, YAO G S, HE X S, et al. , 2010. Bitumen genesis and hydrocarbon
accumulation pattern of well Guizhong-1 in Guizhong depression[J].
Acta Petrolei Sinica, 31(3): 420-425, 431. (in Chinese with English ab-
stract)

HOU F H, HUANG J X, FANG S X, et al., 1988. Sedimentary characterist-
ics tectonic activity and oil-gas prospects of the deep-water depositional
environment during Devonian and Carboniferous periods in south
China[J]. Journal of Southwestern Petroleum Institute, 10(4): 1-19. (in
Chinese with English abstract)

HU D F, WEI Z H, LIU R B, et al.,, 2018. Development characteristics and
shale gas exploration potential of the lower carboniferous black shale in
the Guizhong depression[J]. Natural Gas Industry, 38(10): 28-37. (in
Chinese with English abstract)

HU Z F, WANG Y F, ZHAI G Y, et al., 2023. Reservoir characteristics of

high-quality shale of Carboniferour Luzhai Formation in Rongshui area,
Guangxi[J]. Earth Science, 48(4): 1587-1602. (in Chinese with English
abstract)

JIN X C, 1988. Early middle Devonian brachiopod biostratigraphy in
Guangxi with a discussion on the middle Devonian event[J]. Profession-
al Papers of Stratigraphy and Palaeontology(3): 193-236. (in Chinese with
English abstract)

LI H. 2005. Analysis of Tectonic-Palacogeographic Variance of the Caledoni-
an Movement and Oil-Gas Exploration Potential in the Dian-Qian-Gui
Area[D]. Beijing, China University of Geosciences (Beijing). (in Chinese
with English abstract)

LIU B J, Xu X S, PAN X N, et al. 1993. Sedimentary crustal evolution and
mineralization of ancient continents in southern China[M]. Beijing: Sci-
ence Press. (in Chinese with English abstract)

LIU S G, SUN W, LUO Z L, et al., 2013. Xingkai taphrogenesis and petro-
leum exploration from Upper Sinian to Cambrian Strata in Sichuan basin,
China[J]. Journal of Chengdu University of Technology (Science &
Technology Edition), 40(5): 511-520. (in Chinese with English abstract)

LUO HW, HOU M C, LIU Y, et al., 2019. Geochemical characteristics and
organic matter enrichment of the lower section of Luzhai formation in
Luzhai area, Guangxi, China[J]. Journal of Chengdu University of Tech-
nology (Science & Technology Edition), 46(2): 227-239. (in Chinese with
English abstract)

MAY S, CAI XY, ZHAO P R, 2018. China’s shale gas exploration and de-
velopment: understanding and practice[J]. Petroleum Exploration and
Development, 45(4): 561-574 (in Chinese with English abstract)

MA'Y S, CHEN H D, WANG G L, 2009. Atlas of Structure Sequence Litho-
facies Paleogeography in Southern China[M]. Science Press. (in Chinese
with English abstract)

MEI M X, MA Y S, DENG J, et al., 2005. Tectonic palacogeographic
changes resulting from the Caledonian movement and the formation of the
Dianqiangui Basin: Discussion on the deep exploration potential of oil
and gas in the Dianqiangui Basin[J]. Earth Science Frontiers, 12(3): 227-
236. (in Chinese with English abstract)

OUXY,LIHL, YANGF Q, et al., 2019. Application of integrated gravita-
tional, magnetic and electrical geophysical methods to the shale gas geo-
logical exploration in southern: a case study of Luzhai, Guizhong depres-
sion[J]. Progress in Geophysics, 34(3): 1081-1088. (in Chinese with Eng-
lish abstract)

PAN G T, LU S N, XIAO Q H, et al., 2016. Division of tectonic stages and
tectonic evolution in China[J]. Earth Science Frontiers, 23(6): 1-23. (in
Chinese with English abstract)

REN J S, LI C, 2016. Cathaysia old land and relevant problems: pre-Devoni-
an tectonics of southern China[J]. Acta Geologica Sinica, 90(4): 607-614.
(in Chinese with English abstract)

SUND S, LIS J,LIJJ, etal, 2022. Insights from a comparison of hydrocar-
bon accumulation conditions of Sinian-Cambrian between the Tarim and
the Sichuan basins[J]. Acta Geologica Sinica, 96(1): 249-264. (in
Chinese with English abstract)

WANG H Z, 1982. The main stages of crustal development of Chinal[J].
Earth Science-Journal of Wuhan College of Geology(3): 155-178. (in
Chinese with English abstract)



%24

TES, G VLR HEM DCHE S BB MR 4 — 7 B T I R R 265

WANG K M, 2013. Shale gas accumulation conditions of Devonian strata in
Guizhong depression[J]. Geology in China, 40(2): 430-438. (in Chinese
with English abstract)

WANG P W, CHEN Z L, HE X Y, et al., 2012. Shale gas accumulation con-
ditions and play evaluation of the Devonian in Guizhong Depression[J].
Oil & Gas Geology, 33(3): 353-363. (in Chinese with English abstract)

WANG X W, GUO T L, WO Y J, et al., 2013. Characteristics of deep struc-
tural segmentation and transformation of the Yaziluo fault zone[J]. Oil &
Gas Geology, 34(2): 220-228. (in Chinese with English abstract)

WEIG Q, YANG W, XIE W R, et al., 2015. Formation conditions, accumula-
tion models and exploration direction of large gas fields in Sinian-Cam-
brian, Sichuan Basin[J]. Natural Gas Geoscience, 26(5): 785-795. (in
Chinese with English abstract)

WU G G, YAOG S, XU ZY, et al.,, 2009. Structural patterns and origin of
tectonic reformation in Guizhong depression[J]. Marine Origin Petro-
leum Geology, 14(1): 33-40. (in Chinese with English abstract)

WU Y, ZHANG S, HUANG Z, et al., 2019. Meso-Cenozoic tectonic evolu-
tion of the Nandan-Libo area, northwestern Guangxi, China: Evidence
from Palaeo-tectonic stress fields analyses[J]. Geotectonica et Metallo-
genia, 43(5): 872-893. (in Chinese with English abstract)

YINHF, WU S B,DUY S, et al, 1999. South China defined as part of
Tethyan archipelagic ocean system[J]. Earth Science-Journal of China
University of Geosciences, 24(1): 1-12. (in Chinese with English abstract)

YUAN K, CHEN R, LIN T, et al., 2019. Petrological characteristics and sedi-
mentary environment in the southern Guizhou during the late Carbonifer-
ous[J]. Petroleum Geology & Experiment, 41(1): 38-44. (in Chinese with
English abstract)

ZHAI G Y, BAO S J, WANG Y F, et al., 2017a. Reservoir accumulation
model at the edge of Palacohigh and Significant discovery of shale gas in
Yichang area, Hubei Province[J]. Acta Geoscientia Sinica, 38(4): 441-
447. (in Chinese with English abstract)

ZHAI G Y, WANG Y F, BAO S J, et al., 2017b. Major factors controlling the
accumulation and high productivity of Marine shale gas and prospect
forecast in southern China[J]. Earth Science-Journal of China University
of Geosciences, 42(7): 1057-1068. (in Chinese with English abstract)

ZHAI G Y. WANG Y F, ZHOU Z, et al., 2018. *“ Source-Diagenesis-Accu-
mulation” enrichment and accumulation regularity of marine shale gas in
southern ChinalJ]. China Geology, 3(1): 319-330.

ZHAI G Y, WANG Y F, LIU G H, et al., 2020a. Accumulation model of the
Sinian-Cambrian shale gas in western Hubei Province, China[J]. Journal
of Geomechanics, 26(5): 696-713. (in Chinese with English abstract)

ZHAI G Y, WANG Y F, LIU G H, et al., 2020b. Enrichment and accumula-
tion characteristics and prospect analysis of the Permian marine conti-
cental multiphase shale gas in China[J]. Sedimentary Geology and Tethy-
an Geology, 40(3): 102-117. (in Chinese with English abstract)

ZHANG K M, FAN Z W, MA C X, et al.,, 2018. Analysis of the provenance
and lithofacies palacogeography sedimentary facies in Simen formation in
the lower Carboniferous in Guizhong area[J]. Journal of Northeast Petro-
leum University, 42(6): 10-21. (in Chinese with English abstract)

ZHANG K X, PAN G T, HE W H, et al., 2015. New division of Tectonic-
Strata superregion in Chinal[J]. Earth Science-Journal of China Uni-

versity of Geosciences, 40(2): 206-233. (in Chinese with English abstract)

ZHANG K X, HE W H, XU Y D, et al., 2016. Palacogeographic distribution
and tectonic evolution of OPS in China[J]. Earth Science Frontiers,
23(6): 24-30. (in Chinese with English abstract)

ZHANG K X, HE W H, XU Y D, et al. 2017. Sedimentary rock formations
and sedimentary geological structures in China[M]. Beijing: Geological
Publishing House. (in Chinese with English abstract)

ZHANG P, HUANG Y Q, ZHANG J C, et al., 2019. Fractal characteristics of
pore in marine shale and marine-continental transitional shale in northw-
est Guizhou[J]. Geology and Exploration, 55(4): 1073-1081. (in Chinese
with English abstract)

ZHANG R Q, ZHOU Y, WANG X W, et al., 2009. Structural features and
tectonic evolution of the Wei-Zi-Luo fault zone in southwestern Guizhou
province[J]. Journal of Geomechanics, 15(2): 178-189. (in Chinese with
English abstract)

ZHANG Z Y, WU C W, SHI D S, et al., 2019a. Potential evaluation of the
lower Carboniferous shale gas in northern Guangxi, China: a case study of
Shimen section at Daliang village[J]. Journal of Chengdu University of
Technology (Science & Technology Edition), 46(2): 162-170. (in Chinese
with English abstract)

ZHANG Z Y, WEI J Q, SHI D S, et al., 2019b. Shale gas characteristics of
organic-rich shale in Luofu formation in Guizhong depression[J]. Petro-
leum Geology & Experiment, 41(1): 16-22. (in Chinese with English ab-
stract)

ZHAO G C, WANG Y J, HUANG B C, et al., 2018. Geological reconstruc-
tions of the East Asian blocks: from the breakup of Rodinia to the as-
sembly of Pangea[J]. Earth-Science Reviews, 186: 262-286.

ZHAO W Z,L1J Z, YANG T, et al., 2016. Geological difference and its sig-
nificance of marine shale gases in South ChinalJ]. Petroleum Explora-
tion and Development, 43(4): 499-510. (in Chinese with English abstract)

ZHOU W, JIANG Z X, QIU H'Y, et al., 2019. Shale gas accumulation condi-
tions and prediction of favorable areas for the Lower Carboniferous
Luzhai Formation in Guizhong Depression[J]. Acta Petrolei Sinica,
40(7): 798-812. (in Chinese with English abstract)

ZOU CN, DONG D Z, WANG Y M, et al., 2016. Shale gas in China: charac-
teristics, challenges and prospects (Il)[J]. Petroleum Exploration and

Development, 43(2): 166-178. (in Chinese with English abstract)

Mt o 325 2 S0k

R, A B, BRZE LT, %5, 2019. 3 HP 34 B AR BH 1M B 4% B 28 D0
R S TR IR BT 4 M7 [J]. M2 2F 2% AR, 43(2) 2 171-180.

FRIUT;, 2014, B )7 AR TT AR o0 E AT AL DU A H e R 4
B B 20 DU SR AR S BA TR [I]. M B 2= 4z, 88(7) : 1209-1218.

Bz, WEARNT, e 5, %5, 2010. Ak op 3 B AL 1 3 5 5 AR R R i
AR R (1], A7l 24 3R, 31(3) 2 420-425, 431.

7 s, TLARFE, O A, %5, 1988, P [E g 7 e A48 | A7 A D IR K UL
TR B DR KR AE | A TG S K Al Ak D). VE R AT A B 2
i, 10(4): 1-19.

IR, BLRE LD, XK, %, 2018, P M T 4 4 B 0 &
BARE K A SR (1], KRR Tk, 38(10): 28-37.

WA, TR, BNIE, S, 2023, 7 V4 Fhok X A R ZRE FE 4L
J U ik 2 A AR S RS 3 (D). ML ER AL 2%, 48(4) 1 1587-1602.


https://doi.org/10.3799/dqkx.2017.085
https://doi.org/10.3799/dqkx.2017.085
https://doi.org/10.3799/dqkx.2017.085
https://doi.org/10.3799/dqkx.2017.085
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.3799/dqkx.2015.016
https://doi.org/10.1016/j.earscirev.2018.10.003
https://doi.org/10.1016/j.earscirev.2018.10.003
https://doi.org/10.1016/j.earscirev.2018.10.003
https://doi.org/10.7623/syxb201003012

266 ¥R 55 54 https://journal.geomech.ac.cn 2025

Gx/NTR, 1988, )7 74 v i 4 A B30 i 28 A R 2 e h e A 1
R (0] M2 A iR SCAR (3) : 193-236.

2R3, 2005, JE B HE H DN BL AR A 3 oy b 3R AR O K ah A ER T O )
M1 [DI. 65T v B b J5 R 2% (b 5T

X B, VRO, WA R, 45, 1993, b [ RE 5 ol o Il T AR b 5 v Ak
5w IMI. Ab 5 B2 W A

XA AR, FhEGR, B k57, 55, 2013 XYL A Z sh 501 2 T 4 A
AR (0], BB K 2 2 4 (SRR ) L 40(5) : 511-520.

BRI, A, X, 4F, 2019 K b FE 2 b X R ZE 4L T B b R 1k
SR AR A ML R AR I L] B B TR iR (H R R
JiR ), 46(2): 227-239.

ik A, BRUEEE, TR 7, %, 2009. w4 [E g 5 1 — )2 A A T b
4R (M. Jb 5T BR2F R

ok Ak, SR E, B R, 2018, [ BUA SR T KBS AR 5
e [J]. A R 5 JF &, 45(4): 561-574.

WA, DA, ME, 4, 2005. /il B 7 32 sl AL 1 iy s 2 % 9 S Ak
7 T B e TS TE B A M ORI AR R 7 0D b AR R
12(3): 227-236.

WG, REAAAE, 1 POME, 45, 2016. [ K b 4G 1 B B R 43 0 i AL
[J]. b2 Wi %%, 23(6): 1-23.

X /N, BRI Je, b 0, 45, 2019. TR B 45 A W0 R R 18 T 7 B
M A A R R AT AT s L e 8 B R ZE X 45 (U] M
BR Y P2 30k S, 34(3): 1081-1088.

TR0 9%, 2555, 2016. 18 By I Ko AH G o) . o 1 G 40 11 6 7k 42 K Hh
3 (I, #5742, 90(4): 607-614.

VA, 2 XA, 25 Al A, 4%, 2022 5 FOK 5 00 1| g % B R -FE R
BRI A 1 S R R (). b A AR, 96(1) : 249-264.

T K, 1982, v [ b 5T F 1 & R Y B B (7], Bk AR —— ik
DU 5T 2 Be 2 4 (3) = 155-178.

TESLYT, 2013, H v 38 B Jé 42 2% DU R0 1R AT LI0. o [l b o
40(2); 430-438.

EWETT, BEF R, Bz, 25, 2012, e v M I I 4 &R 00 A OB 4%
P54 R XA AN (D], Al 5 KRR S, 33(3): 353-363.

EH G, SR, K E ok, 45, 2013, 51 45 % W7 2407 VR 0 o 43 B AR
AIE B A 15 A5 e A Y (0], A0 5 R AR S, 34(2) 1 220-228.

B 5, b, WA, 45, 2015, DU I R H R - R R KRR HIE
BAEAE  REORE 2 B R O LI, RAR S R Bl 24, 26(5) : 785-
795.

SE T, WEAR, 4B, 45, 2000, AL th ) i B A 1 RE 2 R B
JCE (T0. VA S BT, 14( 1) = 33-40.

SE, BRAN, B, S5, 2019, B VE LRGSR -7 it X P g AR R R
WAk ok B R HE I ) S BRI (7], K 5 5 A, 43(5)
872-893.

B K, S, Ak, 45, 1999, B R R AR IR I L B A R i —
4 L. M BRBR 2 — — o [ M 5T K 25244, 24( 1) 1-12.

SuH, BRAR, MRIA . SF, 2019, 5t R 8 W A s DT AR R B ol
FRAE (D). A0 SE B 0T, 41(1) : 38-44.

BRI, AR, FEIY, 2, 2017a. ol B 10 2 AR R 2K 5 0 L B
B DUE SR AW [I]. Bk 4, 38(4): 441-447.

BRIE, £EIF, AR, 5, 20170, T8 FE w5 WA AR E LR
F A8 B B S WO (0], M Bk Rl 2 ——rp K 2 AR,
42(7): 1057-1068.

A E, EEI, X EE, 4, 20200 WX EER-FERETAX
PR [T]. b BT ) 2 2 4, 26(5) : 696-713.

BRI, FEF, EE, 4, 20200, P E & RERAZEAATAES
BT S BRE U A BT S5 2 A D], OB 5 4R M b 5, 40(3) 2 102-
117.

s, WEE e, ] TAr, &, 2015, of [ M — 4 2 K X R4 B 7
% 0], b ER B2, 40(2) : 206-233.

WK TEAE, T DAL, B AR, 55, 2016, H [ 1 AR B 2 2 A MoH s
1k [J]. 24 2%, 23(6) : 24-30.

KEfE, il Dar, R AR, 4, 2017, th B LBV HE SO kg
i (M. db 5t MRS R AL

B, A, DR E, 4, 2018 HE i X T A R SR T T4 IR
FEAE 5 Rl 3 A A (0] AR AL Al KA 24, 42(6) : 10-21.

SR, BB, AN, 55, 2019, B8 PG 0 A | I 1 I AR B0 FLBR
G3 TG R AEXT L5 (). b T 55 B 4, 55(4): 1073-1081.

kSRR, JEME, VERAR, 4, 2000, BOH VG AR - 58 - B W AL B 3 A
AiE B 38 Ak (3], 3 BT 3 % 224, 15(2) : 178-189.

KT, R, AR, 2, 2019a0 LA T A 4043 R b X
AR G TUE S R O (0] AR B TR R (A SRR
M), 46(2): 162-170.

T, MR T, AR, 4, 20190 e T RS WA E A
ML U8 U R AE B 8 SC (0], G 3 S 38 b i, 41( 1) 2 16-22.

OO, R, v, 45, 2016. T E R 5 I T 0T SR 22 5
W 5 U] AR 571 &, 43(4) : 499-510.

JAE, LR, UE L, 55, 2019 B P B R AR GEREZE A TUA K
B 2% 11 AN A X T L] 3l £ 3R, 40(7) : 798-812.

AR RE, oK, TR, 2, 2016, hE A SRRAE . PE R X ORT B
(=) D AR 57 &, 43(2): 166-178.


https://doi.org/10.11698/PED.2018.04.03
https://doi.org/10.3969/j.issn.1000-3657.2013.02.007
https://doi.org/10.11781/sysydz201901038

	0 引言
	1 地质构造背景
	2 泥盆系—石炭系富有机质页岩沉积特征
	2.1 泥盆系—石炭系富有机质页岩沉积环境
	2.2 泥盆系—石炭系槽台相沉积特征
	2.3 泥盆系—石炭系富有机质页岩成因模式

	3 泥盆系—石炭系富有机质页岩成岩热演化特征
	3.1 泥盆系—石炭系富有机质页岩有机碳含量
	3.2 泥盆系—石炭系页岩成岩热演化程度

	4 泥盆系—石炭系页岩储层储集特征
	5 泥盆系—石炭系页岩成藏模式
	5.1 泥盆系—石炭系页岩差异性埋深与页岩气形成
	5.2 泥盆系—石炭系页岩气保存条件

	6 结论
	参考文献

