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Abstract: Bozhong 29-6 oilfield is located in the northern steep slope zone of Huanghekou sag, which has a favorable position for
hydrocarbon supply from double depressions. It has been found that the crude oil is characterized by thickened oil as a whole, and
the characteristics of biomarkers are complex and diverse, and the source of oil-gas and the genetic mechanism of thickened oil are
not clear. Based on previous studies and crude oil analysis, by using geochemical analysis method, the source and thickening
mechanism of heavy oil in Bozhong 29-6 oilfield are clarified, and the thickening model and reservoiring model are established. The
results show that (1) Bozhong 29-6 oilfield has the characteristics of double-depression mixed hydrocarbon supply. The high sulfur-
oil mainly derives from the eastern depression of the Huanghekou sag, while the low sulfur-oil mainly derives from the middle
depression of the Huanghekou sag; (2) Bozhong 29-6 oilfield group is of shallow heavy oil, and its crude oil properties are

controlled by the combination of three factors, namely, secondary filling, fault activity and parent source characteristics. The
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properties of crude oil are controlled by the combination of three factors which are secondary charge, fault activity and maternal
characteristics. Based on three factors, four oil thickening modes are identified, including immature-weak faulting-weak
secondary charge, mature-strong faulting-weak secondary charge, mature-strong faulting-strong secondary charge, immature-
strong faulting-strong secondary charge. (3) Bozhong 29-6 oilfield has double depression hydrocarbon supply and accumulation
mode, which varies with the distance to the sag. Single depression hydrocarbon supply vertical transportation fault strong filling
strong degradation heavy oil reservoir forming mode is formed near source, and double depression hydrocarbon supply sand body
or unconformity lateral transportation weak filling strong/weak degradation heavy oil accumulation mode is formed at far source;
the hydrocarbon supply from single depression near the source, vertical transportation of fault, strong/weak filling, strong
degradation, and heavy oil accumulation mode above the source are formed, and the hydrocarbon supply sand body in double
depression or unconformity lateral transportation weak filling strong/weak degradation heavy oil accumulation mode is formed in
the far source. (4) The surrounding areas of Bozhong 29-6 oilfield can be divided into four zones: zone I has the best physical
properties of crude oil, zone II and IV have the most severe thickening and the worst physical properties, and the crude oil in
zone III is in the middle. Because the secondary filling can obviously improve the physical properties of crude oil, the exploration
and development of medium light crude oil should select area I and area III.

Key words: heavy oil source; heavy oil genetic mechanism; thickening mode; physical property prediction; Huanghekou

sag; Bohai Bay basin; petroleum geology.
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Fig.1 Division of structural units and exploration activities of the Huanghekou sag
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Fig.2 Crude oil physical characteristics of Bozhong 29-6 oilfield group
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Fig.3 Mass chromatograms of the saturated hydrocarbons of crude oil in Bozhong 29-6 oilfield group
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Fig.4 Physical properties and parametric relationship of biomarker compounds of oil from Huanghekou sag
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M R e EEAE R, U X B AR R A O B
BN T HE— 2 4y b B ul AR Ak B B L A
B A A I o U1 S P W I A 0 S B S
Tz b, B 29-6 3 X B I AR 1k AR X

B YE , N 0.49~0.65; Cyp THEE B8 & B B 4.1
ﬂ& 7C35*}|‘§%§B /Codfﬂiﬁtlﬁﬁﬂﬂ 0.62N0.75;
4- R bE o RN s B e S A Ak AR R AR X

4.1.1
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Table 1 Fault activity and crude oil geochemical parameters in Zhongwa and Dongwa areas of the Yellow River depression
4 o R IR . Wi i B Cos A2/ (Pr+Ph)/
H= ] B . .
(m) (m) (mPa-s) (%) Cyo B bt Cyo bt

1 1466.2 N 100 585.2 0.34 064 0.11
BZ29-6a

2 1687.4 Ng 100 776.5 0.32 0.47 0.06
BZ29-6b 1 1477.5 N 100 84.0 0.24 0.20 2.36

1 1203.5 N 90 486.4 0.33 0.41 0.17
BZ29-6¢ 2 1395.0 N 90 2823.0 0.74 0.86 0.38

3 1789.9 Ng 90 219.2 2.35 0.21 3.07

1 1436.8 N 60 2 088.0 1.02 0.50 0.22

2 1500.0 N 60 969.3 1.11 0.40 0.26
BZ29-6d

3 1552.0 Ng 60 763.5 0.59 0.37 0.24

4 1 590.0 Ng 60 234.2 1.09 0.25 0.33
BZ29-6e 1 1853.0 Nm" 120 617.2 0.35 0.53 0.52

1 1413.5 Nm* 95 39.4 0.19 0.12 2.88
BZ29-5a

2 1391.5 Nm* 95 47.8 0.17 0.09 2.88
BZ29-4b 1 1435.5 Nm* 110 18.1 0.16 0.08 7.27
BZ36-1a 1 1298.4 Nm" 40 7193.0 2.96 0.22 0.06

1 14124 Nm" 30 1259.0 3.56 0.07 0.50
BZ36-1b 2 1549.3 Ng 30 221.4 2.90 0.01 0.70

3 1 560.7 Ng 30 624.6 3.00 0.01 0.88
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viscosity of crude oil
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Fig. 9 Crude oil thickening model in Bozhong 29-6 oilfield group
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Fig.10 Heavy oil accumulation model in Bozhong 29-6 oilfield
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Fig.11 Prediction of crude oil physical property distribution in the surrounding area of Bozhong 29-6 oilfield
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