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2
Fig.2  Vertical compositions of gypsum-salt sediment

group in Dongpu depression

2.1

Fig.1 Structural units and gypsum-salt rock distribution

of northern Dongpu depression
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Fig.3 Organic matter abundance comparison among different source rocks in northern Dongpu depression
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Table 1 Evaluation for organic matter abundance of Paleozoic source rock in Northern Dongpu depression

TOC( %) “A7 (%) (mg/g) HC( ppm)
1.36 0.29 4.27 3 060
0.14 ~5.69 200 0~10.97 120 0.05 ~68.53 76 12 ~63 582 n
1.08 0.13 1.97 1 146
0.13 ~14.04 196 0~1.39 123 0.01 ~76.33 298 14 ~11 882 142 -
0.62 0.09 1.28 457
0.17 ~3.36 56 0~1.02 45 0.02~13.24 125 35 ~2563 26 -
1.25 0.15 6.9 928
0.21 ~10.1 62 0.01 ~1.43 37 0.07 ~72.93 32 67 ~7 175 40 o
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4 _
Fig.4 Relationship between organic matter abundance and vertical distance from source rock

to gypsum-salt rock in northern Dongpu depression

6

Fig.6  Identification map for kerogen types of different layers

5 69 —
Fig.5 Gas chromatogram and mass spectrometry for saturated °
hydrocarbons extracted from different mudstones of Well Wei 69 2.1.2
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Fig.7 Thermal evolution characteristics for source rocks in different positions
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Fig.8 Total porosity vs. depth diagram for reservoirs

in Dongpu depression
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Fig.9 The minimum thickness of overlying gypsum-salt rock vs. the max height of oil and gas for reservoirs
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Table 2 Traps related to gypsum-salt rock in northern Dongpu depression
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10 5 (a) 3+4 (b)
Fig. 10 Structural ridges distribution and hydrocarbon migration direction for 5 sand group of middle

part of Es; in Wenliu area and 3 +4 sand groups of middle part of Es; in Puwei area

11 (a) 2 (b)
Fig. 11  Hydrocarbon distribution of Es, vs. seal thickness of Sha 1 gypsum-salt rock ( a) and hydrocarbon distribution

of middle part of Es; vs. seal thickness of Sha 3 +2 gypsum-salt rock ( b) diagrams in Dongpu depression
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Fig. 12 Hydrocarbon distribution of the lower part of Es; vs. seal thickness of Sha 3 +4 gypsum-salt
rock diagram from Well Pushen 7 to Well Pu 95
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Relationship between Gypsum-salt Rock and QOil-gas in Dongpu

Depression of Bohai Gulf Basin
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Abstract: Dongpu depression is located in southeastern Bohai Bay Basin five sets of gypsum-salt rock developed

and the maximum cumulative thickness can be up to 950 m. The lithologic variation of gypsum-salt layer can be divid—

ed into three zones including gypsum-salt zone gypsum-salt and sand-mudstone transition zone sand-mudstone zone.

Exploration practice confirmed that gypsum-salt rock on hydrocarbon enrichment in vertical or in horizontal has an im—
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portant controlling role performing for nearly 93.7 % of oil and nearly 80% of gas in Dongpu depression distribution
in the north part and most oil and gas distributes among gypsum-salt layers.

Controls of gypsum-salt rock on pool forming elements were systematically analyzed and the results show that the
source rock in gypsum-salt and sand-mudstone transition zone has the highest organic matter abundance because of its
advantage for high quality source rock accumulation and preservation the next is that in gypsum-salt zone and that in
sand-mudstone zone have relative lower organic matter abundance. Meanwhile the farther source rock away from gyp—
sum-salt rock the lower organic matter abundance it has and when the distance between source rock and gypsum-salt
rock exceeds 30 or 40 meters the influence on organic matter abundance by gypsum-salt rock decreases significantly.
For high water salinity many halophilic bacteria and algae adapted to high salt environments thrive and become a ma—
jor source of sedimentary organic matter which is conducive to the formation of sapropelic organic matter. For the
gypsum-salt rock has high thermal conductivity and low heat generation rate it can transmit ground temperature easily
from deep stratum to shallow stratum which could result in source rock in the upper part of gypsum-salt stratum has
lower temperature gradient and abnormal high temperature than that of no gypsum-salt stratum to the contrary source
rock in the lower part of gypsum-salt stratum has higher temperature gradient and abnormal low temperature than that
of no gypsum-salt stratum. The anomal temperatures in the upper and lower part of gypsum-salt stratum result in re—
ducing the generation threshold depth and increasing the postmaturity threshold depth of source rocks this can effec—
tively expand the scope of hydrocarbon generation window.

The relationship between reservoir porosity and its depth shows that the porosity of reservoir covered by gypsum—
salt rock has 2 ~ 10 percent larger than that of normal sediment stratums it firstly increases and then decreases with
increasing depth and the maximum porosity appears within a certain distance from gypsum-salt rock. Statistical re—
sults on the distribution of gypsum-salt rock and the height of hydrocarbon bearing strata show that most reservoirs in
gypsum-salt area distribute below 0 ~50 meters thickness of gypsum-salt strata only 50 meters thickness gypsum-salt
strata could seal 500 meters height of hydrocarbon and gypsum-salt layers plugging maximum oil height is to be sig—
nificantly greater than that of gas. Gypsum-salt rock has strong plasticity which is apt to form kinds of traps under
sypsum-salt inter sypsum-salt upper sypsum-salt and at the edge of gypsum-salt.

Under the similar structural conditions the abnormal formation presssure under the thicker gypsum-salt rock is
significantly greater than that at the edge of gypsum-salt rock so the oil and gas is easier to be filled and preserved in
the traps at the edge of gypsum-salt rock. Even there has oil and gas migrating towards gypsum-salt rocks mostly will
be affected by abnormal pressure at the edge of gypsum-salt rock and accumulated. The strong vertical packer role of
gypsum-salt rock on oil and gas is conducive to its lateral migration in the sandbody below gypsum-salt layer.

Synthetical analysis lead to that hydrocarbon in northern Dongpu depression shows ring or semi—+ing shaped distri—
bution around the thickness center of gypsum-salt layer. At the edge area of gypsum-salt rock not only has good source
rock and good trap conditions but also has proper hydrocarbon charging pathway and dynamics so it becomes the
most favourable area for oil and gas accumulation.

Key words: gypsum-salt rock; organic matter; oil and gas generation; oil and gas migration and accumulation; oil

and gas distribution; Dongpu depression



