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Fig. 1 4-D seismic datasets acquired in different time
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been formed during the Tongwan tectonic movement. Following are main types of fluid accumulating spaces among the existing
22 kinds of pores,vugs,and fissures.

1. Inter-crystal pores in recrystallized dolomites formed at Hercynian age,secondary pores and vugs formed by dissolution in
pore-water with organic acid and CO; decomposed from organic matter,and residual pores and small vugs partly filled by dolo-
spars;

2. Rows of karstic vugs formed at Indosinain age along micro-cracks of about 40°,and residual vugs partly filled by rhombic
dolomites;

3. Residual vugs after cementation of multi-form and multi-generation folo-spars at Caledonian age , which were first formed
through dissolution by underground water along tectonic cracks;

4. Tension fissures about 70°~80° formed at Himalayan age.

Key words Sichuan; Dengying formation; dolomites; reserving and permeating body; further understanding

NORMALIZATION FOR FOUR-DIMENSIONAL SEISMIC DATA AND ITS APPLICATION TO REAL DATA ACTA
1999,20(6) :22~26

Chen Xiachong (Petroleum University, Beijing)

In four-dimensional (4-D) seismic reservoir monitoring,due to different vintages of data requisition and processing philoso-
phies,as well as noisy factor,4-D seismic data have significant unreasonable differences between two profiles. In order to obtain
the real seismic differences resulting from the changes of oil,gas and water in reservoir,4-D seismic datasets should be well nor-
malized. In this paper,we discussed the principle of normalization processing for 4-D seismic data focusing on the differences in
seismic time,amplitude,frequency and phase. A processing method based on finding a best match filter is presented. Then the
normalization processing for timelapse seismic has been applied to the field 4-D data. The normalized results are satisfactory,

which shows that the method is effective.

Key words 4-D seismic; data processing; normalization; difference analysis; operator

THE EVOLUTION OF FLUID DYNAMIC FIELD AND THE ORIGIN OF SUBNORMAL PRESSURE IN SONGLIAO
BASIN,CHINA ACTA 1999,20(6):27~31

Lou Zhanghua et al. (Zhejian University)

In Songliao Basin,there are three subnormal pressure areas developed in Fu-Yang oil-bearing formation in the northeastern
part and Shiwu fault-depression on the southeastern edge,with the pressure coefficients of 0. 93~1. 00,0. 65~0. 96,and 0. 96~
0. 55 respectively. They are main natural gas accumulation areas. The main reason,which has induced the subnormal pressure,is
that the decrease of energy due to natural gas leakage was larger than the increase of energy due to natural gas and underground
water recharge.

In Fu-Yang oil-bearing formation at northeastern part of Songliao Basin,the reservoir thickness,porosity and permeability
all increased in the direction of natural gas migration. The difference between the decrease of energy due to natural gas leakage
and the increase of energy due to natural gas and underground water recharge increased in the direction of gas migration,result-
ing in decrease of the pressure coefficients.

In Shiwu fault-depression of Songliao Basin,the fluid pressure profile may be divided into 3 zones vertically. They are nor-
mal pressure zone (from 0 to 1250m),subnormal pressure zone (deeper than 1500m),and transitional zone (between the other
two ), which corresponds to free replacing zone,obstructive replacing zone and lagged zone respectively in hydrodynamics. Gas
loss is very obvious in the depression ,which could have induced ground water and meteoric water recharge. In free replacing
zone, the pressure keeps normal because recharge and discharge of pore fluids is in equilibrium. In obstructive replacing zone,
there may be a formation with low permeability,through which gas diffusion is slow, and the recharge of subsurface water is di-
fficult. The amount of gas loss in the obstructive replacing and lagged zones is greater than that of subsurface water and gas
recharge, which may cause the fluid pressure dicreasing and subnormal pressure developing at last. The recharge of subsurface
water becomes smaller and stops quickly,while gas diffusion becomes larger as depth increasing. This resultes in the increase of

pressure coefficients along gas migration.
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