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Abstract: Based on available geochemical data such as pyrolysis and total organic carbon ( TOC) we studied
the hydrocarbon expulsion characteristics of the deep source rocks by using the hydrocarbon-generation potential
method which is based on geological threshold theory. Three types of hydrocarbon expulsion models were estab—
lished in this paper with the typed source rock expelling hydrocarbons earlier and more efficiently than the
type—Il and type-lll. The Es’ source rocks the main source rocks in Liaodong Bay started expelling hydrocar—
bons ( dominated by oil) at the end of Shahejie Formation and the total amount of hydrocarbons expelled is 4. 33
billion tons. In comparison the Es'** source rocks started expelling hydrocarbons during the deposition of the
Dongying Formation with a total expulsion amount of 2. 26 billion tons. The total amount of hydrocarbons ex—
pelled from the deep source rocks is 6. 59 billion tons. The resource volume is estimated to be 2. 106 billion
tons of which oil is 1. 712 billion tons. The study results indicate that the resource potential of the deep layers
in Liaodong Bay is very huge and dominated by oil. The Liaoxi salient located between the Liaoxi and Liaozhong

troughs both of which are hydrocarbon kitchens is very favorable for hydrocarbon accumulation.
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Fig. 1  Structural division of the Liaodong Bay



2 . 253

2 ;3
(1) (Ey) @
15 16-17
18 ’ 19 ’ 7 ’
‘ E. = [ a(2) -H-p(2) -T0C 4z (1)
B A m; Z, m; g ( Z)
: mg/g; p( Z)
g/cm3; TOC %, H
o mo
o (v.)
10
22-25
. AQ.  AQ.
( YT A AZ (2)
) CAQ, At AZ
kg/m’; At Ma; AZ
At mo
3
(Sl +SZ)
° 3 3.1
D ;
@ )
. (S, +8,)/ 6l roc
TOC . 512 3 ( I
N I I )
( 2
( Lieo) °
I
( \
) 2 800 m II
(Io) 2920 m I 3000 m. |
( ]HCO)
(Q.) 3 800 m 78%
. ) Il 4050 m I
TOC 4200 m
(S, +S,) /TOC; @ 20% |



254 32
[(Si+S)/TOC] [(mg-g™) R /(mgg™) HEEER /(102mg-g'-m™) HEERR %
o0 250 500 750 1000 Q0200 400 600 800 o2 50 100 150 0 20 40 60 80
500} . s00} 500}
1000} 1 000} 1000}
b 1 500} 1500F 1500+
& 2000} 2000} 2000
#2500} 2500} 2500}
% = 3000} R s 1) e R e .1 g e e
3500} . 3500} 3500t
B Yoo} - 4000f ||||| 4000}
4500} - ||||| 4500} 4500} |||
5000l L I 5000t 5000k
R /(mgg™) HeEER/(10°mgg-m™) HHEZER %
(0200 400 600 800 o0 50 100 150 0 20 40 60 80
500} 500} 500}
1000} 1 000} 1000}
v 1500} 1500} 1500}
i 2 000} 2000} 2000F
E 2500} 2 500} 2500t
i e e 1 L. T 2.0 et
A 3500} 3500} 3500t
4000} 4000} | ' | 4000}
4500} “Il 4500} 45004 II'
5000L : 5000L 5000k
[(Si+S)/ TOC] [(mg-g™) HEER /(meg™) HEEE A/ (10 mg-g'-m™) HeEHE %
Q0250 500 750 1000 0200 400 600 800 K 50 100150 0 20 40 60 80
. 500} soob 500}
1000} 1 000} 1000}
b 1500} 1 500} 1 500}
}‘iﬂ;{ 2000} 2000} 2000}
2500} 2500} 2500f
gl'ﬁ .....9.9(-.'9_3].]..v_....3 UOB. ...v_............._...-._...-..3 000........v....-—------—---—-------—--3--000 e cccccmcccmccmccmmcmncmmcmn e
3500} 3500} 3500t
L 4000} 4000} | ) 4000}
4500} | ' 4500} 4500}
s 000t 5000k sooobt L

2

Fig. 2 Hydrocarbon expulsion models of deep source rocks in the Liaodong Bay
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Table 1 Statistics of hydrocarbon expulsion characteristics

of deep source rocks in the Liaodong Bay
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Fig. 3 Present hydrocarbon expulsion intensity of Es' ~> source rocks in the Liaodong Bay
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Fig. 4 Present hydrocarbon expulsion intensity of Es’ source rocks in the Liaodong Bay
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Fig. 5  Comprehensive evaluation of hydrocarbon expulsion for deep source rocks in the Liaodong Bay
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Fig. 6 R, vs. ratio of discharged oil and total hydrocarbon

from source rocks in the Songliao basin
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Table 2 Amount of oil and gas discharged from deep

source rocks of the Liaodong Bay

/ R, / /
(108 1) % % (1081 (10" m?)
Es'"2 226 0.6 82 18.53 4.07
Es® 43.3 0.7 81 35.07 8.23
R . 2004.
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Table 3 Resource volumes of main structural belts in the Liaodong Bay
/ / / / / /
(108 1) (10"m?) (108 1) (10" m?) (108 1) (10" m?)
Es' 2 0.33 1.17 0.32 0.31 4.44 0.79 0.32 0.21 0.18
Es® 0.34 4.31 0.94 0.31 6.26 1.36 0.33 0.73 0.35
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