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MOLECULAR TRACING OF OIL FILLING
IN LIANGJIALOU AREA, THE BOHAI BAY BASIN
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Abstract: Liangjialou Oilfield is a deep-water turbidite fan developed in the middle part of the 3rd member of
Shahejie Formation (Es’) in the Dongying Sag of the Jiyang Depression, the Bohai Bay Basin. The detailed oil—

source correlation study shows that oil in this oilfield mainly sources from two sets of excellent source rocks
formed under different depositional environments in the lower part of Es’ and the upper part of Es'. Two geo-
chemical indicators, the molecular maturity and the nitrogen compound, are used to study the roles in
tracing the crude oil families from different sources. T he results show that two ratios of the molecular
tracers, the benzocarbazole [ a] /[ ¢] and the 4/ Fmethyl dibenzothiophene (MDBT), both indicate that
oil in Liangjialou Oilfield has 3 main filling points, with oil migrating vertically and laterally from the
northwest, the northeast and the south respectively along the existing faults and sand bodies into the
northern, the middle and the southern Liangjialou Oilfield. Biomarkers in oil inclusions suggest that oil
originated from Es* had filled into this oilfield earlier than that from Ess, although the filling events of
both sources of oil occurred in the same M inghuazhen Formation of the N eocene period.
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Fig.1 Location of the Liangjialou area, the Bohai Bay Basin
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Fig. 3 Dinosterane/ Cy4 methyl sterane ratios
versus sterane/ hopane ratios of the crude oil from
the Liangjialou Oilfield, the Bohai Bay Basin
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Fig.4 Gammacerane indexes versus C;3s/ Cy
hopane ratios of the crude oil from the
Liangjialou Oilfield, the Bohai Bay Basin
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Table 1 Comparison of biomarker parameters between the reservoir
oil and the oil inclusions in Liangjialou area, the Bohai Bay Basin

voirs [ J]. Organic Geochemistry, 1990, 16: 415~ 425

Ca70 Cagt Coo €205/ Cad- ! C27/ e /
(20S+ 20R) Cy
L4 4 40 220 38 0.37 0.67 0.28 0.03 0. 07 7.08
37 26. 37 0.35 0.40 0.18 0. 14 0.25 3. 60
138 € 41 220 38 0.38 0.59 0.26 0.03 0. 07 6.53
36: 25. 39 0.37 0.46 0.15 0.08 0. 18 4.07
17 36: 26. 38 0.36 0.35 0. 09 0.10 0. 40 1.38
38 26. 36 0. 35 0.34 0. 14 0.12 0.29 2.54
c371 390 251 36 0.37 0.31 0.07 0. 06 0.53 0.94
420 270 31 0.37 0.33 0.18 0.14 0.23 2.89
4- , / 2 L
[J].
0.14~ 0. 18, Co4- / Cao 0.33~
, 2006, 28(4) : 366~ 369
0.46, , C2020S/(20S + 3 .
20R) 0.35~ 0. 37 [J]. , 2003, 25(6) : 740~ 745
4 Peters K E, Fowler M G. Applications of petroleum geochem is-
’ try to exploration and reservoir management [ J]. Organic Geo-
’ chemistry, 2002, 33: 5~ 36
, 5 Jones DM ,M acleod G. M olecular analysis of petroleum in fluid
inclusions: A practical methodology [J]. Organic Geochem is-
’ try, 2000, 31: 1163~ 1173
6 , . [J].
P ) , 1998, 16(4): 98~ 104
7 s R . [J].
,2007,29(3): 12~ 18,25
3 8 , ) .
, 2006, 28(2): 52~ %6
9 Clegg H, Wilkes H, Horsfield B. Carbazole distributions in car
bonate and clastic source rocks [J]. Geochimica et Cosmochi-
’ mica Acta, 1997, 61(24) : 5335~ 5345
3 ’ 10 Clegg H, Wilkes H, Oldenburg T, et al. Influence of maturty on
3 carbazole and bemzocarbazole distributions in crude oils and source
. rocks from the Sonda de Campeche, Gulf of Mexico [J]. Organic
’ ’ Geoche migry, 1998,29: 183~ 1%
’ 11 , ,
[J]. ,2001, 8(6) : 49~ 52
5 ) 12 s ,
, [J]. s
2002, 9(5): 19~ 21
’ 13 Larter S R, Bowler BF J,Li M, et al. Molecular indicators of
? ’ oil migration distances [ J]. Nature, 1996, 383: 593~ 597
14 , s
[J]. , 2005, 50(2): 176~ 182
1 England W A. The organic geochemistry of petroleum reses 15 ’ , :
[M]. ,2005. 1~ 202

( AEZ)



