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Crude features and origins of the Neogene heavy oil reservoirs in the Bohai Bay
Guo Yonghua,Zhou Xinhuai, Li Jiangping,Ling Yanxi and Yang Junmin

( Tianjin Branch Company of CNOOC , Tianjin ,300452 , China)

Abstract ; During the past 10 years, a number of oil/gas fields of various scale and oil/gas-bearing structures
have been found in the Neogene of the Bohai Bay. The initial oil in place is as high as 2 billion cubic meters.
Most of them are heavy oil fields. A detailed research of these fields gives the following conclusions. (1) The
distribution of these heavy oil reservoirs is in apparent negative correlation with their burial depth. Their lower
limit of occurrence is at about 2 000 m. (2) The crude samples from these reservoirs are high in density, viscosi-
ty (in-situ oil viscosity within 70 =500 mPa - s) and bitumen-colloid content ( a key factor controlling viscosi-
ty) ,but low in freezing point and gas oil ratio. (3) Oil was mainly generated by the sources rocks of the Palaeo-
gene Shahejie Formation in the hydrocarbon kitchen. In some areas, source rocks in the third member of the
Palaeogene Dongying Formation also contributed some oil to the reservoirs. The generated oil migrated upwards to
and accumulated in the reservoirs above the source rocks. These reservoirs feature in active faulting, late poo-
ling, multiple-stage charging,and microbiological degradation. (4) Crude density and viscosity are relatively low
at the top of these reservoirs and near the migration paths,a phenomenon closely related to late oil charging and
oxidation of water bodies at the bottom of the reservoirs.
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Fig. 1 Distribution of heavy oil fields in the Bohai Bay
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Table 1 Incomplete statistics of the physical properties of crude oil samples from Nanpu 35-2 oilfield
R 0 K
O OREEN R 0t % by M il
(g+em™) °API  (mPa-s)
NB35-2-X 1996 -6-29 1025.5~1054.0 Nm'™® 0.9389 18.67 196.0 0 4.42 30.85 5.81 -21 189
NB35-2-X 1996 -7 -3 1025.5~1054.0 Nm'™® 09424 18.11 284.0 0 6.37 32.08 6.36 -15 235
NB35 -2-X 1996 -6-25 1109.0~1142.0 Nm'™@ 0.9390 18.65 196.0 0 5.11 31.57 5.93 -20 174
NB35-2-Y 1997 -2-16 930.0 ~940.0 Nm ™ 0.970 1 13.87 2645.0 0.432 8.10 39.30 6.20 4 284
NB35-2-Y 1997 -2-18 930.0 ~940.0 Nm ™ 0.970 7 13.78 2501.0 0.431 6.20 38.50 6.40 4 281
NB35-2-Y 1997 -2-12 990.0 ~994. 0 Nm © 0. 9740 13.29 3260.0 0.476 5.50 39.70 6.90 6 279
NB35-2-Y 1997 -2 -3 990.0 ~999. 5 Nm © 0.9745 13.22  3381.0 0.508 4.50 40.80 6.30 8 299
NB35-2-Y 1997 -1-30 1067.0~1076.0 Nm'®D 0.9694 13.97 21450 0.375 6.20 3820 6.10 4 287
NB35-2-7 1998 -6 -17 1223.0 Nm T 0,961 7 15.13 957.6  0.287 3.60 39.80 2.90 -12 241
NB35 -2-7 1998 -7 -18 929.0 ~995.0 Nm T 0.9644 14.73 1789.0 0.310 2.50 43.10 7.20 2 275
NB35-2-7Z 1998 -7-8 1069.0~1080.0 Nm™D 0.9658 14.51 2010.0 0.311 2.40 43.50 6.60 3 250
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Fig. 3 Relationship between colloid content and

density of heavy oil in the Bohai Bay
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Fig. 4  Spectrograms showing the biomarkers such as sterane and hopane in the Neogene crude samples from the Bohai Bay
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Fig. 5 Analysis on the Neogene crude maturity
in the Bohai Bay
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Fig. 6 Distribution and classification of heavy oil reservoirs in the Bohai Bay
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Fig. 7 Hydrocarbon pooling model for Bozhong-25-1-Nan oilfield
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Fig. 8 Chemical behaviors of typical heavy oil

in the Neogene of the Bohai Bay
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Fig. 9  Contour of in-situ crude viscosity in Suizhong-36-1 oilfield
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