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Types and hydrocarbon generation potential of the Permian source
rocks in the Sichuan Basin
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(1. SINOPEC Petroleum Exploration and Production Research Institute , Beijing 100083 , China ;
2. SINOPEC NorthChina Petroleum Company ,Zhengzhou ,Henan 712000, China)

Abstract ; Based on samples from outcrops and cores,we analyzed various geochemical parameters such as ele-
mental component, Rock-Eval and carbon isotopes of the Permian source rocks. The kerogens of the Permian
source rocks are dominated by type II ,with local occurrence of type I and/or Il kerogens. Their hydrocarbon
generation capacity is determined by the total organic carbon( TOC) and Rock-Eval parameters. In general ,mud-
stones have a higher TOC ,and greater potential for hydrocarbon generation than limestones. We restored the hy-
drocarbon generation potentials of marine mudstonse and limestones with high thermal maturity ,which is neces-
sary for the evaluation of the highly mature source rocks in South China. The Permian source rocks in Sichuan
Basin are generally of high thermal maturity at high to post mature stages. During the Early Cretaceous,the Per-
mian source rocks entered into peak hydrocarbon generation and contributed to late gas accumulation in the up-
per marine assemblage in South China.
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Fig. 1  Element composition of kerogen within different

layers in the northeast Sichuan Basin'®’ ( modified from

Kujawinski, et al. ,2009)
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Fig. 2 Element composition and types of kerogen in

different horizons in the northeast Sichuan Basin
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Fig. 3 Pyrolysis hydrogen index vs. kerogen types of the

marine source rocks in Sichuan Basin
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Fig. 4 Carbon isotope comparison of kerogen within the Paleozoic marine source rocks

in the south of China ( modified

(ELABATT B4 i AR e [ 37 2% AL AT 9K BB 108 B ke A
BB R, i 2005 ] 20 R e S 20 A5 2 O IR 1
MR, B VR CEG i bR I R By AL, R
Mg - LRy 1 - NR(E4) . of
FERI, T WA [F] 2 3R 5 ke e i U e,
FiTFE B 20 A B[R] 37 28 20 A — SR 4%, B QAR
AR PR, A AR AR
[l 28 2 AN AN 32 i AR 26 TR A i 7 R 4
], 1 EL A s A A R — T B R &R
SEMAU AT A - L FOARAR > T IR AR ST > H4
AR

DY) 2 B R E R AR SRR IS th T
B TR [F) A 2 B, Sebr Bs T 1 A PR
T R VA BRI AR R 7 2R AR 1%
A bR T A HILBT A 2 T AR Al T 1 AR e [ 07 3%
PR AR, R A R A R T AL B3R
M ET N RAYLR; L= EGeEA (RET)
AP Z R, PR iU St iR hoa LI 2o 32,
AR AL R s T IR, F &4
felia s T ILEL,

3 AMURFES RS

T oEBGRIE BRI A (b ) b E, T
HRZ, HIR RO, TEAERINA ., &
Hhoa A Pl & i (T0C) 224k, 9 0. 08 % ~
18% ,7EGI I8 =<5 &1, TOC — M & T 0. 4% ;

J5x
s
1.

from Liang et al. ,2009) 2"

([0 A N TR = SR IR A
0.4% . e i £ 0 & B B v, A LS
i A, S ) L = T R Rk 5. 75 %, ik H
Jeb $UUE T AN B AT, A 2. 21 %, 48 B BT S U
FhriE, E B G A R — s X A
1, IR A G Ve B R IR B A A . B A
PSRRI A LR B AR, Gk B B YR
Gl b SF# 1 TOC KT 5.0% , 38 1H i 3005 1
TOC =0 3.65%,

SRR T 2 A L RS SR B T 1 AR ik [+
PR AR T B, ) ZR A M DR U 2 i 2
O IR B - = AT B, SN AR SRV T 48R
(S, +S,) HANT 1.0 mg/g, KA 53 /N T
0.5 mg/g, i MAFE [E R 7 B s 00 PEA A e, 2k
AJET AR I A o 22 R I, X 5 5L bR AN
FHAT
FAVRAE ZFORNK S LR 06 A7 MLAR 75 1, N [F] 2 3
WA ARV, A E I =) ™ Bk
S E AN BHZR A, e HR R R A L
TG (R T 5 AR 452720 ok B4 ey
TAS  ATER o WA 5 1 S B
IR R 77 2 R AR R W T I T 28— B
[, Peters Al Cassa ™' 4§ H B A HLBR I 4 2
— A T R R AR, R R A AR
(CHA T 1) AR S A ML B & i A L



14 S KRR MR

$33 %

F1 JIFEHR B RS BREHE

KNP EREBENERE £ REHEBIR

Table 1 Mearured and restored data on pyrolysis hydrocarbon generation potential of sources rocks within the

Permian mudstone and carboante rocks in the norrtheastern Sichuan Basin
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Table 2 Vitrinite reflectance data of source rocks of different geological ages in the northeastern Sichuan Basin
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Fig. 5 Map showing simulation of burial and hydrocarbon generation history of typical gas reservoirs in Sichuan Basin
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