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Hydrocarbon generation characteristics and significance of accumulation
of Upper Paleozoic source rocks in Dongpu Sag, Bohai Bay Basin
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Abstract: In order to clarify the conditions and rules of hydrocarbon accumulation of the Upper Paleozoic in the
Dongpu Sag of Bohai Bay Basin, source rock evaluation, pyrolysis experiment and basin modelling were carried
out in this paper, the history of hydrocarbon generation and intensity of source rocks have been quantitatively
studied, consequently, the significance of hydrocarbon accumulation in this area has also been discussed. The
micro-composition of the Carboniferous—Permian source rocks in the Dongpu Sag is featured by high contents of
hydrogen-rich exinite and matrix vitrinite ( >10% ), and the source rocks have a high oil-generating potential.
The hydrocarbon generation process is characterized by multiple stages and wide gas generation band. During the
Yanshanian period, the Carboniferous—Permian source rocks were shallowly buried, the R, value ranged between
0.6%-0.8%, and only a little gas has been generated. In the Himalayan period, due to the differential thermal
evolution of the Paleogene deposits, from the western part of the sag to the western slope, gas generation was signifi-
cantly decreased, with an average of (1-20)x10* m*/km’. While in deep sag of the eastern part, source rocks were
deeply buried with a high thermal degree, and a large amount of gas was generated with an intensity of (60—
110) X10® m*/km”. Past exploration results have shown that the area with a gas generation intensity greater than
40x10°* m’/km’ is favorable for natural gas accumulation. The gas generation intensity of the Qianliyuan sub-sag
ranges (60-110)x10* m’/km*, which has favorable conditions for the formation of primary as well as paleoge-
netic and new-storage coal-derived gas reservoirs, and is a favorable exploration zone for the future exploration.
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Fig.1 Structural location and R, distribution of Upper Paleozoic, Dongpu Sag, Bohai Bay Basin



B b B

- 680 -

2

http : // www. sysydz.net

B

43 4

AR T XTI Dy 2 BRI, 2= 2 1D DG R R B
BEHA TS, i G B E 2R R F B, U
BRI ER F U UON T Il 2 B Mea =, Bl 4k
PO T 57 T AR T T P08 4, v | W DL B i
T B2 A U)ok 5P 1) 4
AR, P ORI UR DU, 152 LSRR A
HRETAE JFS e i R SR BRI DU . B 20t
W ALt 5 R 2 B e T, ve 1338 PN 38 B e A
RN B, B Bl AR B A A R
AR F— B R TR AR X B A R
BAER,

T R =B, bt 5 XTSRRI Y B 2
HOSREEYUR, b =R MRS —HE S0z 5)
IFIY , 0 R I T 4 5 ZE e A P A D28 PN ol 2 3t
AR TR S50 A IR B AR Ak, 23 i R B 2= 4, AR AT L
— 2L, AR XA X B T A AR M s AR T
A AR 1M 7 P 118 28 K 0 s X AR K )
WHL, Bk =24, WP LB—HEL, PIEIBIX
N — RS EIEWT A TG sh B B, AR X AT REDIRL T —
SRR Z—H LR (A LD R ZHEE
SR AR T Z M, B SRR S R
BRI e R BE AR B AR R M, AR X A KRR
Wik Iz 3, = WAL LAV 22 AT LI =2 ] A R
T P B, R A R D 2 BT 284 L 2 b [X o AR 3

PRiti2dk PR3k
PV |2 | o SPmV | x| oo,
3 100 50 g/ FHE [RiLDAQ - m) i [0 50 ‘F’;/ HHE [RiLbi@-m
= TN e L J2 [ Griapt | | T fo2— oo
0 200 M ———200| M

SRR TRk, X — B BERE AR Xy T 40 [ TR
RE WY IR A WAL 1 4 Ry, A2 78 1L 1 2 11
FEIL R,
2 RIS IR T

AREEMG i A SRS FELRE Trhamx
GARBREA(C,b) L ARGEKRIFH(Cyt) FITH &
SEILVELL(P,s) , IR T Bl 2% DURR AR 2R 1 i e
By TSR] TR R PRAEAEAT  RRE A E
PIRS (es BRI A A A, v fifa e, 1R
FRTFEEE 17 ~22 m, BRI R B A A
15~20 m, KA A TR 100~ 130 m(E 2)

WA 3 s, REM A A ik R — % RIE AR
F BA UK (TOC) & fE 43 A 7E 0.06% ~5.77% , -
Y1 1.67% (Feih 99 He) s ik Jow e B A HLAK &5 1
THTE 6.58% ~22.13% , -3 12.63% (FE 5L 22 B
JRA B LR & A A 7E 31.79% ~ 82.06% , -1
60.40% (i 68 H) . MIZFRKF A F i e
B BB B 1 oA AN AL, LI PR s U
AL S BT E 1.71% (FEah 25 BY) R
e A AR & B 2.19% (K& 73 ),
AR T 1AW e AR, B Lk S
4.86% ., MMAKE AW F— 8 RIEIA R
RIS SRS s A SR

'k | RD/AQ-m)

G [RILDIQ - m) S |-100
02— 1 000) 02— 1000

!
;

EESm>

P
iR
4
< 5
- = B =
W /2 ey # et ETSey ke s K
B2 it a s AHE M bty A BUR e A e IR X L

Fig.2 Contrast between wells of source rock thickness of Upper Paleozoic, Dongpu Sag, Bohai Bay Basin
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Fig.10 Gas generation intensity, oil and gas wells and proved coal-derived gas fields

of Upper Paleozoic in northern Dongpu Sag, Bohai Bay Basin
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Accumulation model for coal-derived gas in Upper Paleozoic, northern Dongpu Sag, Bohai Bay Basin
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