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Abstract: With the ongoing advancement of research on the coupling effect of unconventional oil and gas enrichment with multi-
geological (biological) events, it has increasingly been confirmed that the deposition process of unconventional oil and gas “sweet
spots” in black shale formations is frequently accompanied by volcanic eruptions, hydrothermal activities, ocean anoxia, climate
change, biological prosperity, and extinctions, among various global or regional geological (biological) events. The Carboniferous-
Permian transition in the eastern margin of the Ordos basin is endowed with multiple sets of marine-continental shale formations,
which are significant targets for the exploration and development of shale gas in the country. In this paper it provides a review of the
major geological events during the Carboniferous-Permian transition in order to discuss their potential impact on shale gas
enrichment in the eastern margin of the Ordos basin. The Study shows that the changes in the glacial sea-level, paleoclimate during
the Carboniferous-Permian transition have impacted on the surface primary productivity of organic matter and the bottom redox
conditions in different degrees. Given the positive correlation between gas content and total organic carbon (TOC) content in the
Carboniferous Jinci Section (Zhaoxian Shale) and Permian Shan,’ Subsection shale formations in the eastern margin of the Ordos
basin, it discusses the potential influence of paleoproductivity and paleoenvironment on the enrichment of marine-continental
transition shale gas deposits: vegetation flourished organic matter, and with the relative rise in sea level, a hypoxic-anoxic water
environment is easily formed, conducive to the deposition and enrichment of organic matter, thereby ultimately facilitating the
formation of the “sweet spots” for shale gas in the region.

Key words: organic matter enrichment; geological (biological) event; marine-continental transitional facies shale gas; glacial-

interglacial period; Late Paleozoic; unconventional petroleum sedimentology; petroleum geology.
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Fig.2 Carboniferous-Permian geological (biological) event
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Fig.3 Microscopic characteristics of biogenic debris in the eastern edge of the Ordos basin
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Fig.4 Volcanic clastic rocks in the eastern margin of the Ordos basin
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U8 At A R 5 OB oo AR I OR CE F
(NOE; 650~525 Ma) HY 3% % & A 24§ (Holland,
2002; Campbell and Squire, 2010) , fff K= & & it ik
B T ~31%, ik T AR K (21%) , B AR Y T
150 PAL(Kump, 2008). £ & 4 — — & 20 1Y vk 51 =
45 KA1 O, CO, B[] #] —Z( (Berner, 2003) . K
SO CO,F i b ARt & T A4 SRV
MY AR A FEJR 20 20, A ATV s S R
U 2R R i E N A7 1k JE W 42 L Y T UK
WY RIS S AL B T
AH T 18] R A2 2 R G0 5 F N B 0 B0 6 300, A A
A LA T B A4, i A UFR 7 5k 44 ol 32
W U R DL A (4R M) b £ R (Cleal
and Thomas, 2005). X S8 F ALY J& T = S5 M9,
HAR ZE MRS H A YRR BEU8 K RS SR
Yy, 3R R AL HE AT O G 4R R R TS AR
s 46 B RO B AR ), o G OR T e
ot GAEVE XA R R Bl AR TR 3S O, ik 2> CO,
Y RE J1 . 3X SE A W) I8 W 1) BT FR PR DL A A AR ) R AR
L EHA KB AR B, HE Bk 8 74 o ok, Al
A LK BE 0% 1 3 1 5% (Scholze er al., 2003 ; Cleal and
Thomas, 2005).

TE 5P IR 22 30 2 b 2R 2% R it 20 DT AR () ol 0 e
J8 (LA i b v55 55 248 45 A8 00 0 110 T8 — Jig 7 AU A AL o
S ) R B O B A LT 0L S O B A T A
oS b TR RS20 T < | A 2083 NI T
W W A R T SR A (AR A ) B A
WAL A P R [ Bl . A Bl A T TET R ARG X
J AT T A K A ) [ 0 A DA R DR,
AP USSRt T R A LR I
2.5 ESMBEYEHBEXR

BT (A=) S F Y K Az 0 A EAE T RIS ) G
A AR VKI P AR A A s B KITE Bl AR
BREIEANFFRRE F5gm T A LT DU OR A7 5%

(B 2) . 13O 50 R 22 30 4 i 2R 2 g il i P AH DU
DURR G A v A 2% 26 3t T (A=) AR b AT T 20 Hr L 45
F WL 50 i T2 T8 B 2 B s DX Il il o
(R S UM G AR A — RS BT AR (]
KIY B A RV L TR BT L 3 A
AT R VR B DUAR IR, 5 6 A K A I Ui BE 2R AR W
IR Gl A — BRI TR R R A E T A LR 4R L L
PO 2 DA AL T DA TH0 UG | P T F) T o , A B0 B
TR P Y AR T BB A 9T A — R AR R B D 1, B
BUA BT SR AL T A M 2 A AR SRR 22 0 4 AR
ASBEYL KSR AN LIV 2L B 5 WL R K L Bl
30 S B DRI DX 3l K i 3l xS 2R 22 3 41
IRGE U WO 2 T i 5 Bk — 25 (AT 5T

gi bRk, Mt (A2 W) 0 09 A B e B, 28
A R SRR 22 3 4 b 7R S g Il 0 A 0BG R AR
1 B A By A AR K AR W) BRI TR
o AR AR TR 2 R, KL 3l 5w A R Y
SR A i Bk — 2 AT 5T (181 5).

3 WUm AR S BN R

TUASIE S & 4 2 8K IR TR F A L
Jo IR AR A R R A T B e WA i TR s R R
L [H 5 ] (Zhang et al., 2021) . 51 X 00 A <UE 4 5
FEARE S R &R BT N B4R R (AR A RE A
2015; B4R 4% , 2020) « 10 & A BT 504 DUBUZ T
R R BB S A SR AR SR T R G
AR SO 5B IR 22 W AR G A e 40— B 40 U i 2 O A
UL S B SRR AR HEAT 020 5T, 23 A BT
L UTRRAY A B T ARl R 3 L AR O A i
EHREEREN R, K22 ME R,
AT APLUTER TOC JBEE A3 B8 A
B LB LR WA AR (R
w4 2014 ; Shurr and Ridgley, 2002). BF 58 % 9,
A TOC & ok & Ak A 4 B il A (Il 9
85,2020 FRUESE,2022) 3 F 0, AR SO R 2307
M Vg B 2o VR T O AR BE AN L B DUA ) I
w5 TOC #H w1 gt i a5 R B R G &
5 TOC & # 5 1A 7k (# 6; R*=0.598) . Bh /R &
Wrdh s )m TR SR E M s PLE A B KT,
KR SR Z AL, i B 0UA <A 4 i Y
P PRI, SRR 22 r A Ml v B L A DA R
BT TOC & & T U LR R EH LA LR
EE RIS EP SSa R e 0N A ]Sk
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