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Thermal and hydrocarbon generation history of Wufeng
and Longmaxi shales in Pengshui area, eastern Sichuan Basin .
A well PY1 case study
Xu Ershe'?, Li Zhiming'®, Yang Zhenheng'’

(1. Key Laboratory of Petroleum Accumulation Mechanisms, SINOPEC, Wuxi, Jiangsu 214126, China;
2. Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214126, China)

Abstract; The erosion thickness and paleogeothermal gradient of the Pengshui area in the eastern Sichuan Basin
during various tectonic movements were established by means of vitrinite reflectance forward modeling and basin
modeling software (BasinMod 1-D). Since the Late Paleozoic, the paleo heat flow and paleogeothermal gradient in the
study area first increased and then decreased. The average paleogeothermal gradients from Silurian to the Middle
Permian, from the Middle Permian to the Early Cretaceous, and from the end of the Early Cretaceous until now were
25 - 30 °C/km, 30 - 35 °C/km, and 20 - 25 °C/km, respectively. In the Caledonian and Indosinian periods, the
erosion thickness of the study area was less than 500 m; while in the Yanshanian and Himalayan periods, it reached 4
300 m. The Wufeng and Longmaxi shales entered the threshold of oil generation in the Early Devonian, and reached
peak generation from the Late Permian to the Late Triassic. Gas generation started in the Early Jurassic, and over-
mature dry gas was generated in the Middle Jurassic. In the following Yanshan and Himalayan movements, the study
area was uplifted and eroded, which raised challenges for the preservation of shale gas.

Key words: thermal evolution history; paleogeothermal gradient; erosion thickness; hydrocarbon generation

history ; Wufeng and Longmaxi formations; Pengshui area; southeastern Sichuan
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Fig.1 Regional location of well PY1
in southeastern Sichuan Basin
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Table 1 Drilled formations in well PY1 in southeastern Sichuan Basin
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Table 2 Tectonic denudations in Pengshui area, southeastern Sichuan Basin

F ol /m .
e Sk —— WFFE 7 ¥
SEARD BN Ml —F SR
B ] e o) >3 500 Tl A0 GAAR A58
PR (2] >3 500 Tl A0 G4 AR 12308
F 413 2 580 Tl A0 G4 AR A3
PR G e 4] 300 300 1 700 ~4 000 R B R A
DU R H A+l
R Lpl1s5-e) <100 >4 000 ST+ 7 5T P+ v iR
o 2 T 7

VWA | IR b AT 114 T 63 3 23 A A e AR 37 v L
SEAIT RIS ) (HIEA | #RA — AN SRR AR ki
B AMAT AR LUK, 27 T R—m— A A kg
FE o FTPRIAEE XS P —i 45 s X A A s K A2 4
SRR WFIE X S R e i — & R A 31 i g
PG (FTIAF] 68 ~78 mW/m?) , ik B3 20 3| g —
B AR i B B ) 2 B4y Ry
SEIRAR , FEAIAELT) M8 BT X A b Y6
HM1.93 ~2.82 °C/hm, XUFE"S WG R ARIX (4
FE— 4% ) B4 MRS BE7E 1.8 ~2.2 C/hm Z
6], R PR AE A T 42 ~ 46 mW/m> Z A, F

ZEVOTRRAE 27 DU BB R AR S S SR AT AR A
DU 1| b 7 1 2 SR — S T el Ay oy e 3 A A
F2.0~2.5 C/hm, - BAR 2 mE Hms R FILH AR
KT PG EB I 3 A FRAE

T RGBT X B J&] 25 45 ek 300 110 ) s ) oty
S Rt MR B B BIFY, I B 1 b DX R G e
KX, H I R i X T 58 X 38/
YL FR, It HJE MR PY 1 S, A v 5 ol R s
TR B, 2% T AR 5T B0SR , JF45 A L
o R AR S 3R IE RS v R i

I FH 7 RS 480 55 12 BasinMod 1-D, 3%& F iy Hy



%4

TrRat, AR SZKHIX T AU B A sk S AR T —— LA PY T ] - 497 -

AR BEVE il Hb e I BE OV 2AIREE 24 °C 5 A HLETHA
A5 )2 AR H Sweeney H1 Burnham 2 M (1
EASY% R, , £ 1 AW 55 A9 U 36 BB, A Szl
W7 S R S R (SRR R S R ) A ik
HE, I LLBLA IS SE IR BE A . R 25 s 0T 1Y
S ol 5 b R A P S e s, LA RO
SARE — 5 A S ARARAUL A 5 S E — B, IR
FEBHUE S SEE AR AT (&1 2,3)

Ze R A —RT AL R KB A —h =&
TH MR RS B S E(E 200 2.5 ~3.0 °C/hm; i &
TH— R bR R B 8 3.0 ~3.5
C/hm; 5L BRI DK o i g A B 4 {E A
F2.0~2.5 C/hm( [ 4), 25 WF 1R 1 foh e
DL 3 BUHZE R B TR AR BB, Bl
MRS BV A B S ST — 3, RIS R 3
AT DU 58 A B S SR B AU 4 1 5 S 45 2 B A
AR B 1) — Bt S04 e VR 2 |l 2 G IR B AL

E(CELEPN

Holfs/ BB

He i s )
]
Hu
1
LRI VS o R TE A FER M B L

Pl 2 s it Koty b Aot 8 JEE o U

{HAE 75 C LA, SHOAKFEEZH: PYHF-1 H 85
2 b2 SN RS IR BE 78 °C ABAT, 1 IH L M
Tofs JBE R A it ) e ERU(R 5

3 UAA BB SO A R

FET LA vyt A R L R b i ) E R
PY1 - ul—p Th R 20 0 A 44 s K H AT AL
POE L LR A (8 3,5), HAE RS A LR
PR AL S AT AR I B L B S, A AN TR i

401

w
n

WA/ (CC « hm™)

N
1

20
500 400 300 200 100 0

A ]/ Ma

B4 JIZRES PY1 - S Bt LA SKE vy b gl A 2 o
Fig.4 Paleogeothermal gradient history of well PY1 in
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Table 3 Erosion thickness of well PY1 in southeastern
Sichuan Basin during various tectonic movements
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