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Thermal evolution pattern of organic matter abundance in
various marine source rocks
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Abstract: Both simulation experiment on source rocks performed under watered, heated and pressured conditions and
measurement of natural evolution sections show that thermal evolution of organic matter abundance in various marine
source rocks can be divided into 3 stages, i.e. immature low mature stage, mature stage and high mature overmature
stage. In immature low mature stage ( R,< 0. 8%), TOC and hydrocarbon generating potential change insignificantly
with increasing maturity. In mid- late mature stage ( R,= 0.8%— 1.3%), TOC and hydrocarbon generating po-
tential decrease progressively with increasing maturity, simply due to the persistent generation and expulsion of large
amount of hydrocarbons. While in high mature overmature stage, TOC varies insignificantly again with increasing
maturity. The abundance of organic matter lowers significantly from immature low mature stage to high mature
stage, thus the original TOC should be restituted. Comparison of different types of source rock shows that the restitu-
tion coefficient is related to hydrocarborr generating and -expulsing potentials, kerogen types, maturity and TOC,
while it has little correlation with lithologies.
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Fig. 1 Maturity (R,) vs. TOC in various marine source rocks and solid bitumen
A —HE I, VL AP E RIRMK 40. 6%; B—w RIBAKE, @ B, A IS RIFIK 32.7%;
C—EBEKE, @ B, AHLBES RIFIK 32.4%; D KA, @ BRIE G &), AHURKS & IFK 25.2%;
—RFELRKE, @ B, AHBS B 16. 7%; F —F P75, VRS 28 0A KR
e fkg ) FE7 R kgt e Mgt
- fo 100 150 200250 300 ol 2345678 o2 4 6 8 10 12 5
— R g T ———
40} S g - /f@;; 440 SEmet
9 460 : 460} f‘/ i ‘
g 40 ? g , 2 4ol s g
= 450 = 450 11] = 480f ; 2,
g ; 2 500 ‘ £ soof | : £
T 5000 = \ = i i
EO & 520 gg 520/ ; 2
£ 520 S ' = 1 5
£ ’ e 54UL L = 540? %D #
5404 seo} 560
560 2 580 b 580 c
) -] —o-2 . -] ~-2 " o1 —o-2
K2 AN [ SRR Y A R a5 0 A SR Vs ) i i 32 ( AR B v WAl ) 1 AR AL R A
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Fig.3  Evolution of organic matter abundance in Middle Upper Proterozoic marine shale with maturity in the northern part of North China
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Fig.5 Abundance of organic matter vs. maturity in Upper Jurassic marl and limestone in Anduo 114

Highway M aintenance Squad in Qiangtang basin, Qinghar Tibet Plateau

%2 1 AEYR D A WL ER A 5 i rh ]
DUEH: Rl 2 o AR 22 ST B 5 m, i
R Bz st 5 ) v BB B, Wi RO R 2
1%7c 47 B8N 2] K T 1.3%, #5504 i 1 A
440 CEMT MBI T 475 C, £ % £ 114 BYEE
W AT HAE 2R BLAL 356 HH s 2 Bk N i i 24
Bto @RI E BACE e ICA A BRI 5 B % 5 B
J AL (B INAE 2R B G 30 B S8 BARA, — M %
i 68%~ 73%, Yk R % =l ik3. 15~ 3.75, 1T
T TR TR T AR 2 AL e Y R e AR AL S 36 (1 VR
8. AIRERUE 114 IBYHEP R SR LA
A R TR T R R AR A LR ARG —
SEI Gk, ORI P E R KA e K AR R b
JSCR FE (1) 385 T B AR 56 BH 2, 22 el e B b e T 1)
6~ 10 mg/ gFFRE] S BB B 1~ 2 mg/ g( & 5)

WEAH 4 DMANFRIZRI A A AU 1 B SR
WFIIR: AU b R IR RS e ik

SR B I R IR I S B, T ELRAAIR IR 40 Lhs
BT ARG R IRSE AH R RS AR DL AR )2
RSO 45 . @ G RO RIS H AR T
AT AT LB 25 2 A 3 BB B v W S BRI 24
36%~ 73%, K HRH— A 1.55~ 1.75, I alik
3. 75, R F LR L A I R XHIE—28. (A
ANFIZRAUEYES 4 /] TH A s Bl 2 A 1
FE Y B U IH B BRI, SRR S 2 1A
A B, B SRR S48 TR — 2

3 4Eig

(1) WGAHA RIS Y R Y5 70 A Bl G BB
BL(R, /NT 0. 8%) Bl HC AV RE IR 38 I WLk 25 &
A B AN B 5 B IR R A ) il
RRKEHH; HE e KE/KMEAER 50
2B, PRRRAR N, T A LT AR RN R AR A
K, A AT B A ALK & =K



184 a5

R M R

26 %5

(2) AR AN [F] S R Y 2 A i A B i
(Ro 214 0.8%~ 1.3%) f HUBK & 8 A1 AL 2 v
Rt 80 P8 8 0 30 97 AR A1, E R A DR DT S A I
REABMEH . VTR A A YLk & &
—MEBRAG 40% A4 @ BV HLBR & 2 — MR
3B% LA @ B(HE QA AR SE—KIE
1 23% Aoty ; AR & A HUK & & — AR A B
B FERMRE AR T ERAR A &
MERA YRS 2. AHEMAR R BOK, H L

SRR N IVET @ BT @ B
ﬁ@ﬁ&*@ﬂ*ﬁ%%%ﬁﬂﬁé%%&ﬁ
T P AR /N A ML 3 B AT, 5 HLBR & B PR A

FREE /N . (H R Eﬁi%mﬁﬁﬁ&
MIRTUE ™ K KA AN S BRI SR

AN S 5 Ah, AR UL S 56 4 F Bl
TS 20 A2 Ak, R Jr 2K I AR 46
S NN I A (R TR E A TR

( 3) A R A T AR BUAS R R B i

Bl G A AU & B AR . R
PR HE R K REAE A MUBR S B AT I A AR

WSESE/IRT S =% AUEY CERE R IR b A A (A EE Y
751% BB A AR AR AR
e S MRE A6 A T R B AT AL 5 S AT 1
1][1 (B, AR A Bl ﬂiiﬁizm[@[ B AT W A2 AR,
i ST AR HLBR & B AR AL v AT R AR K
ﬂﬁﬁﬁﬂﬁiﬁé@?ﬁﬁ%é&*ﬂ&@jﬂ 1.7 54 @

B—NA 1.5 i, @ (T @ &) — Ky
K135 74 @& BRFERRE A BN 1.2 /&

A FEVARY T A WU i — A 5 B T IR

(4) WG AHAS [R] 8 Y 428 Y5 70 45 B BBk 42
A WU B2 R0 A 9 98 () 9 /D A HE il <= ) 3
IR A AR AR A S AR A o

Z % x ™

1 Tissot BP, Welte D H. Petroleum formation and occurrence: a
new approach to oil and gas exploration| M]. Berlin, Heidelberg,
New York: Springer Verlag, 1978. 1- 362

2 fESE, RIEDL BRI B A HUBUE AL R AT S i R ]
AR, 1982,3(1): 1~ 9
Fu Jiamo, Liu Dehan. Some characteristics of the evolution of or
ganic matter in carbonates and oil gas evaluation| J|. Acta Petrolei
Sinica, 1982,3(1): 19

3 MW, EIE, By, & BRI AU BURIR S SR
[M]. dbxt: Al Tk AR, 1996. 1~ 108

Cheng Keming, Wang Zhaoyun, Zhong Ningning, et al. Theory

11

and practice of oil and gas generation in carbonates| M| .

Petro-leum Industry Press, 1996. 1- 108

Beijing:

Jones R W. Comparison of carbonate and shale source rocks[ A]. In
Palacas ] G. Petroleum geochemistry and source rock potential of car
bonate rocks| C]. AAPG Studies in Geology, 1984, 18: 163- 180
SRR, A R H . A S KRR AR, 1992, 13
(3):351~ 354

Zhang Houfu. Development of petroleum geology[ J]. Oil & Gas
Geology, 1992, 13(3):351-354

RBUE, R, VMG, A B T A R U R
[ M]. Jb5T: B H A, 2000. 1~ 634

Zhao Zhengzhang, Qin Jianzhong, Xu Huaixian, et al. Oil and
gas generation for marine source rocks in Qinghar Xizang Plateau
[M]. Beijing: Sciences Press, 2000. 1- 634

AL, R Eh A s AU B R AR AT B 8
[J]. Fscs R, 1984, 6(1): 67~ 71

Hao Shisheng. Richness of organic matter and its evolutional
characteristics in carbonate source rocks[ J]. Petroleum Geology
and Experiment, 1984, 6(1):67-71

SO, A UG A AR K B TR R[]
R, 1989, 13(5): 1~ 8

Jin Qiang. On method of recovering original organic carbon for source
rock[ J] . Journal of the University of Petroleum, China, 1989, 13(5):
8

SR, VR, K. SRR v ) R R BRI — LSRR
ZIE T R LWL AGI[I]. Al E KRR,
1998, 19(4) : 307~ 312

ik

Xia Xinyu, Hong Feng, Zhao Lin. Restoration on generating- hydrocar
bon potentiality of source rocks: a case of Lower Ordovician carbonates
in Ordos Basin[ J]. Oil & Gas Geology, 1998, 19(4):307-312

Wi XA, VBB, 30k, 5. BRI 3R K VR HE AR LU T
| —w"m\%ﬁﬁﬁi PR D KEAH R A
RIS HT, 2002, 23(3) : 203~ 206

Chen Yicai, Shen Zhongmin, Huang Zeguang, et al. Modeling model for
hydrocarbon expulsion in carbonate source rocks and its application in
practice: example from the Majiagou Formation of Ordovician in Ordos
Basin[J]. Oil & Gas Geology, 2002, 23(3): 203—206
GEAKWI. A LR 2 b 7 v T i A /2 2 ol ) R U]
A MR, 2000, 5(1- 2):3

Liang Digang. Understanding on marine stratum oil generation in China
based on Tarim basin[ J]. Marine Oil and Gas Geology, 2000, 5 ( - 2) 23
SRR, DR, BT H o AR S AR IR A T )
X[ I]. A S R BT, 2002, 23(3) : 244~ 247

Guo Tonglou, Tian Haiqin. Several geological issues about M esozoic

iRl

Palaeozoic oil and gas prospecting in southern China and the way of how
to deal with[J]. Oil & Gas Geology, 2002, 23(3) : 244— 247
B R AT S Bk B A 1 b SR A R B R A R T . A
LR ARA MR, 2000, 21( 1) : 28~ 32

Wang Yingmin. Geological characters and exploration prospects
of reformed-residual basins[J]. Oil & Gas Geology, 2000, 21

(1):28-32





