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Evolution of Geopressure Field in Niuzhuang Sag in Dongying
Depression and Its Effect on Petroleum Accumulation
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Abstract The present geopressure field in Niuzhuang sag in Dongying depression can be divided into dissimilar zones verti
cally and different areas horizontally. Overpressure is closely related to both the upper part of the fourth member and the
lower part of the third member of Shahejie Formation whose source rocks matured. Large scale faults surrounding Ni
uzhuang sag limit the horizontal overpressure distribution. Inside the sag it is strongly overpressured while outside it is much
less overpressured. The forward modeling indicates that the overpressure evolution in the sag is divided into three stages:
original forming meta declining and latest raising stages. And the main mechanism for generating overpressures evolved
from undercompaction into combination of both undercompaction and hydrocarbon generation. Meanwhile, both lateral seal by
large scale faults surrounding Niuzhuang sag and vertical seal by the thick and shale enriched bottom layer of the middle part of the
third member of Shahejie Formation determined the special distribution of overpressure. The overpressure in Niuzhuang sag provided
the petroleum migration with original forces in those two important accumulation periods. Coupling of overpressure evolution and
tectonic activities played an active role in petroleum accumulation in the bordering faulted zone near Niuzhuang sag.

Key words: Niuzhuang sag; overpressure; evolution of geopressure field.

, ( »2005).
.20 90 ; .

( ,2002), ( , 20015
. .2005). ,

‘ ”(173 2003 JS 00112).
(1981 =), . ’ 2 . E mail: ,borishxh @tom. com



242

32
/7 & H1(MPa) NE .
2030 40 50 6070 ’ -
2700} +Es?
2800 W BT '
e 2950 m , Es3
2900 |+
Yoo ’ ;ES3
3000 Bee o
g e ,
N - (LR 52
B O100F T 3150m  Es:
L
S I 1. 5.
[ J
s00f o LF 2)., Ess
[ [ )
34008 400t 1.5,
3500F W e
3600 L CRRKIE 14k
1 _ b
Fig. 1 Crossplot of real pressure and depth
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Fig.2 Lateral distribution of geopressure coefficient in the lower part of the third member of Shahejie Fomation in Niuzhuang sag
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Fig.3 Changes of sedimentation rate, excessive pressure, pomwsity and hydwcarbon transformation ratio with time in Niuzhuang sag
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Fig.4 Overpressure interpretation in the shale in typical wells
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