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Fig.1 Distribution of tectonic units and some wells and

profiles sampled in Sichuan Basin
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Table 1 Stable carbon isotope compositions of kerogens from various age source rocks in Sichuan Basin

HZ OB 81 C L/ %o TYE/ %o FEFRAER FEERER I 5
P % Jhq A -23.2~-27.7 -25.6 13 WSt 5 Jokl 6 1A 44 %5
Jiz W -22.5~-28.7 -24.9 65 ok 3 Ttk 4 240 1A
=BR Tyx WTE A -23.1~-27.0 -24.5 70 JURL 1 Edb 1 ocHl 6,5 201 4§
T,! R HAH -23.6~-26.6 -25.3 59 JIEF1 I3 Johfi 6,5 201 55
Tj-T\f wiE A -24.5~-31.0 -26.1 21 JIEE 83 4N 2 g 1 IR 1 %
ZE/FR Py(d) B i —Ffi A -24.9~-29.2 -27.0 31 JIE 84 e 2 . Ty 2 Jp 8 4%
P,l(w) RG22 A -22.3~-28.7 -25.8 113 W
JIARAE TS A -24.0~-28.7 -26.7 54 s ol 6 a1 AR 15
HES:] VI VR AR -22.3~-26.9 -23.8 34 Berg 1 Tl 1 FE)I ks
STV IX RUe & FEAR -23.1~-28.2 -26.6 25 =R RO R L BKE
Pm G H—Z -25.1~-29.6 -27.6 51 FETT 66, FM 3 T 3 WR/KiE
Piq B HbAH -26.5~-29.5 -27.9 24 Jull 3 e 8 B KIRLE
LHHAR S,1 Rt AH -25.2~-30.8 -29.1 39 AT EW L T 1 T
FERFR €1q W E—IRIAH -26.6~-32.9 -30.0 20 Tl 14
EHR Z,d Y| -31.6~-36.7 -34.9 8 KE LKA LR *

£ Bl 51 H 3Gk 10]

e



1256 ot M

R %35 %

2 NI R T A R £
F AU

ST AT b S5 A AT AR b J2 T AR S C LI 43
AR D22 B AR WS, R A B BEZE A28
B A RV R 4
T 7 A T S BT I 48 B kR PR T R AR 8 C
(HHEAT T Geit, B P fE BE AR 22 1L 45 [ S AH
KT RA RIS, HAE R Y (B —
Se A EAFAE—E B 225 R X R, 1Y
NI 5 R TCAH I RGEWFIE, AR 1 500
ARANRE L AT R | B B3 A M A (R SR AN 96 A

R TR T AR I )57 2 28 ) o A AR AR AE
2.1 iGHEMETER

OYMTECIE A DU ZE A iR H R TR B =
G H DI WA 2 | bRV RE S TAR Y - — &
G (P, L)/ RFEIE(Pyw) DA, HA B AR AR [F) 7 %
2 BBt 27 A8 B B R 2 AR R A 2) , LA
AHUURRA AL 0 [ 407 3% AL I A BR VR A5 Ak i — SRR AT
Hr BB R (Z,d) 19T B ALK R 07 3 e 5
HSBC H TE - 31. 6%0 ~ — 36. 7% 2 18], ¥ ¥ K
-34.9%(F 1) .

TR T ERESATFH (e, q) T ERS

b= =35 e
" - li] 3 ~AE/ %0
JJ/m L TR B8 ) B A%
E 4 -22  -24 -26 28 -29 -31
EATES 0~380
FER
A 0~1100 i
AR 0~2000 ] i — i =256
&Rl lp [Fo—r] 650~1400
%54l s | ———_1 340~500
PR ——— I —
YN 2 Ny | —/—/—=
AL | ] 600-2800
T | ==
4l Iz _'@‘_ 200~900
ARMAL | Tx FE=AT—= 250~3000 | Jiifi—in
o T s
_ (11Tl l'llll]" !]]H
swTal | T i —
900~1700 R
‘ I/ I/ | 1
A | T/ P
T T
== Ak
- 200~500 b HEE
: Al | P R R
A E=04l P
- H 4 L - S 2y
. SFTH  150-500 R G
el P ll - ) — ot
TR === 0-500 i i
A S 0~1500 it b
CAGES 0 Heits— il
FERFR € it — R
TS
g 2400 Z.d 200~1100 -349 S
EHA ki Z.d -31.6--36.7710; [N
M 4l 79 e <800 i
——
i HLR S==
=

T [ e |22 e — == s ‘_ MR M %

O s 7] s IO awrisez

omm R
s . Cleezsr e

P2 D F =5 T AR C (B A 25 ]

Fig.2 Generalized stratigraphy column and distribution of stable carbon isotopes for kerogens from various strata in Sichuan Basin
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Fig.5 Profile of kerogen 8" C values and related geochemical parameters of Qianfoya source rocks in Well YL-6
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Table 2 Kerogen 5°C values and related geochemical parameters of Qianfoya source rocks in Well YL-6
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Compositional Variations and Geochemical Significances of Stable Carbon I-
sotope for Organic Matters from Marine and Terrestrial Source Rocks in
Sichuan Basin
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Abstract: Over 500 kerogens as well selected saturate and aromatic fractions and n-alkanes from various age source
rocks in the Sichuan basin were analyzed using MS and GC-ir-MS for 8" C ratios, to characterize the age-trend in or-
ganic carbon isotopic composition in marine and terrestrial sediments and their thermal evolution during over-mature
stage. Moreover, different kind of marine and terrestrial source rocks with respect to their biological organic sources
were distinguished using carbon isotopes in combination with other analytical data. The results indicate the kerogens
from marine sediments in Sinian Dengying to middle Triassic Leikoupo Formations in this basin show a trend toward i-
sotopically heavy values with decreasing age, possibly due to biological evolution. Whereas, a reversal isotopic-age
trend for the terrigenous organic carbon is observed in upper Triassic Xujiahe to middle Jurassic Qingfoyan Formations
and is considered to be dependent of biological source and sedimentary environment. The organic inputs of marine and
terrestrial source rocks cannot be differentiated using the carbon isotopic ratios of kerogen, however, it can be distin-
guished by 8" C values of saturated and aromatic fractions and CV values. The marine and lacustrine source rocks with
different facies are of obviously varying 8" C values of kerogens, thus the isotopic ratio, combined with additional re-
late-source data, can be acted as an indicator for their organic source. Coal and mudstone in coal-bearing strata is not
distinguishable for their kerogen carbon isotopes, but has different profiles of n-alkane isotopes with more negative val-
ues in mudstone related to coal. The marine (type- Il )and terrigenous (type-Ill ) kerogens both continuously become
isotopically enriched in C by 1%oc~2%oc with maturation during high-over maturity. The negatively sloping curve of
carbon isotope for individual n-alkanes from coaly source rock at mature stage is transferred into a flat one at high ma-
turity. These variations in carbon isotope compositions are helpful for oil & gas-rock correlation and hydrocarbon
source identification.

Key words: source rock; carbon isotope; kerogen; n-alkane; Sichuan Basin



