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OIL TYPE AND GENESIS ANALYSIS OF CRUDE OIL IN THE
DAWANGBEI SUBSAG OF THE CHEZHEN SAG, THE BOHAI BAY BASIN

Ren Yongjun', Qiu Longwei', Liu Kuiyuan®

(1. College of Earth Resources and Information, Chinese Universily of Pelroleum, Dongying, Shandong 257061, China;
2. Hekou Production Factorys Shengli Oil Field, SINOPEC, Dongying, Shandong 257200, China)

Abstract: Crude oil from the Dawangbei Subsag of the Chezhen Sag of the Bohai Bay Basin can be divided into 2
types, i. e. the medium-low density, low viscosity, low sulfur content oil, and the medium— high density, me-
dium-high viscosity. high sulfur content oil, through study of physical properties, sulfur content and oil group-
type. Carbon isotopes and biomarkers are used to study the genesis and accumulation of oil, and the result
shows that type I origins from fresh— weak salt water, medium-deep water genesis mature source rock of the
3rd segment of Shahejie Formation, which is well preserved and has not experienced distinct secondary change.
Type Il is mixed origin oil of at least 2 origins and is preserved under different conditions. L.ow maturity and high
sulfur content oil from the 4th segment of Shahejie Formation of salt lacustrine-salt water lacustrine environment
provides the 1st origin. After accumulation, oil has experienced biodegradation since it is buried low. Then oil
from mature source rock of the 3rd segment of Shahejie Formation mixes in. Low-mature oil from the 1st seg-
ment of Shahejie Formation also contributes to type [I. Hence composition and distribution of oil type I are com-
plicated.

Key words: oil-source correlation; crude oil type; the Dawangbei Subsag; the Chezhen Sag; the Bohai

Bay Basin
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Fig. 1 Distribution of reservoirs in the Dawangbei
Subsag, the Chezhen Sag. the Bohai Bay Basin
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Fig. 2 Density, viscosity and sulfur content of oil in the Dawangbei Subsag, the Chezhen Sag. the Bohai Bay Basin
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Table 1 Gross composition of oil in the Dawangbei Subsag, the Chezhen Sag, the Bohai Bay Basin
= =X A i1 Bz s % 5 Y ez, % Wi . % BE.% /55
KAFE 361 E¢ 40. 63 27.86 19.79 10. 16 68. 49 1.46
K 359 ES . 24. 38 26. 85 30. 54 11. 82 51.23 0.91

_ , Y e e

K 35—5—4 E¢ 50. 38 18. 99 29.62 69. 37 2.61
K 35—11—4% 5 Es 40. 25 20.99 21.23 4.69 61.24 1.92
K4t 25—23 ES 59.71 17. 44 15.97 3.93 77.15 3.42
KAt 14—18 E¢ 57.37 18.42 15. 00 2.63 75.79 3.11
Kb 10—4 E¢ R E 57.58 20. 38 12. 80 3.55 77.96 2.82
K371 Es 46.70 19. 00 15.57 17. 41 65.70 2.46
K 65—51 Es J 65 59. 15 16. 71 19. 36 3.71 75. 86 3.54
X 65 Es 56. 96 17.77 15.63 4.28 74.73 3. 20
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Fig. 3 Carbon isotope curves of oils in the Dawangbei
Subsag, the Chezhen Sag, the Bohai Bay Basin
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Fig. 4 Typical gas chromatogram of crude oil samples
in the Dawangbei Subsag, the Chezhen Sag, the Bohai Bay Basin
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Table 2 Gas chromatogram parameters of oil and source rock
in the Dawangbei Subsag, the Chezhen Sag, the Bohai Bay Basin

B ;ﬁ OEP  CPI LE%;;/ Pr/nCi; Ph/nCis Pr/Ph

KA} 361 16 1.26 1.26 1.18 2.95 8.77 0.39

K 35—5—4 23 1. 21 1.23 0. 69 0.47 1.17 0. 42

B i F K 35—11—4} 5 23 1.15 1.10 0.65 0.53 1.37 0.41
Ji i XK 359 23 1.13 1.15 0.65 0. 64 1.67 0.42

XK 355 22 1.13 1.19 0.55 1.13 3.51 0.39

K 359—1 23 1.25 1. 24 0.29 1.12 3. 80 0.22

KAt 25—23 25 1.17 1.16 0. 86 0.48 0.37 1.46

KEJuhH KAk 14—18 23 1.16 1.16 0.77 0. 45 0.72 0.68
J Kb 10—4 25 1.17 1.13 0. 82 0.44 0. 46 1.06

K 371 25 1.13 1.11 0.75 0.58 0.70 0.96

K 65 i H K 65—51 25 1.15 1. 14 0. 80 0.52 0.52 1.18
Ji K 65 25 1.16 1.17 0.70 0.54 0.53 1.22
W— BRI 23 1.19 1.25 0.46 0. 69 2.21 0. 30

W= BRI A 23 1.24 1.46 0. 64 1.05 0.73 1.51

VI B IR 21 0.93 0.99 0.50 0.48 0.91 0.41
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Table 3 Biomarker parameters of oil and source rock in the Dawangbei Subsag, the Chezhen Sag, the Bohai Bay Basin

FE i a b c d e f g h i j
K 35—5—4 0.06 0. 04 2.56 0.55 0.21 0.53 0.01 1. 34 0.13 0.19
" K 355 0.03 0.05 8.17 0.77 0.18 0.47 0.01 1.03 0.13 0.19
ﬁtﬁ;%fﬁ K 359—1 0.05 0. 04 3.18 0.61 0. 10 0. 44 0.02 1.11 0.08 0.17
! X 359 0.03 0. 04 0.76 1.26 0.23 0.57 0.01 1.20 0.18 0.24
KAt 361 0.03 0. 04 0.39 1.39 0.23 0.58 0.02 1.11 0.25 0.32
K 14—18 0. 06 0.05 1.76 0.57 0. 34 0.57 0.02 1.42 0.26 0.25
KTt K 25—23 0. 04 0.06 0.11 0.62 0.43 0.58 0.14 1.13 0.42 0.45
Jh K 10—4 0. 04 0. 04 0.38 0.61 0.40 0.59 0.06 1.29 0.34 0.33
K 371 0. 04 0. 06 0. 30 0.77 0.34 0.58 0.07 1.23 0.37 0.34
K 65 i H K 65 0.03 0. 04 0.23 0.62 0. 36 0.58 0.07 1.36 0.33 0.31
Ji K 65—51 0. 04 0. 04 0.24 0.65 0.38 0.58 0.07 1.31 0. 36 0.35
Wb — B A 0.12 0.11 4.25 0.49 0.22 0.52 0.01 1.43 0.17 0.18
W= BRI A 0.02 0.02 0.11 0.59 0.39 0.59 0.06 1. 04 0.41 0.34
VoI B R IR 0.13 0.18 1.18 2.05 0. 30 0.54 0.02 1.23 0.34 0.50
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