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Main Accumulation Controlling Factors and Forecast of Sand
Lens Reservoir, Dongying Depression, China

ZHANG Jun"?, PANG Xiong-qi''?, JIANG Zhen-xue'"*, CHEN Dong-xia"?,
DU Chun-guo', LI Pi-long®
1. Key Laboratory of Hydrocarbon Accumulation of Education of Ministry, China University of Petroleum, Beijing 102249, China

2. Basin and Reservoir Research Center , China University of Petroleum , Beijing 102249, China
3. Shengli Oilfield Ltd. , Dongying 257051, China

Abstract: Jiyang sub-basin is the most important area of subtle traps in China. Exploration in recent years has shown that
the petroliferous property of the sand lens reservoir is quite different and the accumulation mechanism of lithologic reservoir
is not clearly comprehended, restricting further exploration. A statistical analysis of the petroliferous properties of 145 lens
reservoirs in Dongying depression was carried out, as well as the analysis of typical lenticular pools and NMR modeling ex-
periments. Results show that structural and sedimentary factors, and hydrocarbon generation and expulsion conditions of the
surrounding source rock, as well as reservoir properties, are the main controlling factors for lens reservoir formation. Lens
reservoir formation depends primarily upon the balance of accumulation power and resistance. When the hydrocarbon supply
thresholds have been exceeded the accumulation power is bigger than the resistance at the sand and mud interface, so oil/gas
would possibly accumulate to the lens. Accumulation power is made up of different capillary pressures between source and
reserve, and hydrocarbon diffusion, as well as hydrocarbon volume expansion. Resistance is the osmotic resistance of flow-
ing liquid. The better the three accumulation controlling factors are matched, the higher the petroliferous property. By ap-
plying the research results, the lens reservoir distribution of the third member of the Neogene Shahejie Formation in Dongy-

ing depression is forecast.
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Fig. 1 Geographical location and structure of Dongying de-
s pression, China
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Fig. 2 Hydrocarbon full degree versus accumulation conditions of Neogene sand lens reservoirs in Dongying depression
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Fig. 3 Reservoir parameter bar chart of typical sand lens
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Table 1 Reason analysis of typical oil-empty sand lens reservoirs
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Fig. 5 Accumulation dynamic mechanism of sand lens reservoir in Dongying depression
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Fig. 6 Forecasting map of sand lens reservoirs of Neogene Shahejie formation in Dongying depression

3.2

1) ,

References

Barker,C. ,1980. Primary Migration—The importance of wa-
ter-organic-mineral matter interactions in the source
rock. AAPG Studies in Geology , Tulsa,1—13.

Chen,Z. M. ,Zhang, Y. F. ,1998. A modeling experiment and
mechanism analysis of oil accumulation in pod-like sand
body. Experimental Petroleum Geology,20(2) ;166 —
170 (in Chinese with English abstract).

Cordell,R. J. ,1977. How oil migration in clastic sediments.
World Oil ,183(1) :6—7.

Li,S. T. ,Pan,Y. L. ,Lu, Y. C. ,et al. ,2002. Key technology
of prospecting and exploration of subtle traps in lacus-
trine fault basins: Sequence stratigraphic researches on
the basis of high resolution seismic survey. Earth Sci-
ence— Journal of China University of Geosciences, 27
(5):592—596 (in Chinese with English abstract).

Pang,X. Q. , 1995. Hydrocarbon expel threshold. Petroleum
Industry Press, Beijing, 1—245 (in Chinese).

Pang,X. Q. ,Chen,D. X, ,Li, P. L. , et al. , 2003. Accumula-
tion thresholds of sand lens and controlling mechanism
for oil and gas distribution. Acta Petrolei Sinica, 24
(3):38—41 (in Chinese with English abstract).

Pang,X. Q. .Jin,Z J. ,Zuo, S J. ,2000. Dynamics models and clas-
sification of hydrocarbon accumulations, Earth Science Fron-
tiers ,7(4) :507—513 (in Chinese with English abstract).

Russell, W. L. ,1972. Pressure-depth relation in Appalachian
region. AAPG Bull. ,56(3) :528—536.

Silver, C. ,1973. Entrapment of petroleum in isolated porous
bodies. AAPG Bull. ,57(5) :726—740.

Stainforth, J. G. , 1990. Primary migration of hydrocarbons by
diffusion through organic matter networks,and its effect on
oil and gas generation. Organic Geochem. ,16(1) ;1—3.

Xue, L. Q. ,2002. Sequences, system tracts,and subtle hydro-
carbon pools in lacustrine basins. Oil and Gas Journal
23(2):115—117 (in Chinese with English abstract).



256 — 31

Zeng,]. H. .Jin,Z. ]J. ,2000. Physical modeling experiment of R , . 2002,

hydrocarbon second migration and accumulation. Petro- —

leum Industry Press, Beijing,207—210 (in Chinese). . — , 27(5):
Zeng,J]. H. , Wang, H. Y. , 1999. An experimental study of 592—596.

petroleum migration and accumulation in carrier bed and ,1995.

lithologic trap. Earth Science— Journal of China Uni- ,1—245.

versity of Geosciences, 24 (2):193 — 196 (in Chinese s , . ,2003.

with English abstract). . ,24(3) : 38—41.
Zeng,]. H. ,Zhang,S. W. ,Qiu,N. S, , et al. ,2002. Degree of , s ,2000.

oil-gas charged in lens shaped sand body in Jiyang de- . ,7(4): 507—513.

pression and its maim controlling factors. Earth Sci- ,2002. .

ence— Journal of China University of Geosciences , 27 ,23(2): 115—117.

(6):729—732 (in Chinese with English abstract). s ,2000.
Apse,A « T.,1995. The discuss about petroliferous mecha- ,207—210.

nism of sand lens in clayey rock. Oil/Gas Geology » Rus- , ,1999.

sia,(2):41—45 (in Russian).
24(2): 193—196.
b ’ . 92002.

s ,1998.

KK K K K K XK K K X X X X K K K KX K K KX KX X KX KX K X KX K K K XX X X X K XX K K X X X X X

2006 31 3

GIS P-A N-A

722



