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Abstract: The concept of "Hydrocarbon expulsion threshold" is taken as an important theoretical base in the identification of
effective source rock, and therefore, plays a significant role in petroleum exploration and resource assessment. Occurrence of
hydrocarbon expulsion threshold is discussed by means of geochemical approaches. The results show that the parameters of
(S5,+S,)/TOC, HI showing source rock potential and the abundance of resident hydrocarbons-"A" decrease obviously with
increasing depth once source rocks reach the expulsion threshold, and obvious variation of chemical composition as well as
abundance and relative distribution of biomarkers can also be observed. Similar chemical compositions between crude oils and
soluble organic matters are observed after the source rocks entered the expulsion threshold, however, the discrepancies are
present within the source rocks below the expulsion threshold. Taking as an example of the Dongying depression of the Bo-
haiwan basin, the expulsion thresholds of Es' mudstone and shale in Bamianhe area are about 2 200 and 2 000 m respectively,
with expulsion intensity of 0—1 100 and 0— 150 kg/m’ and expulsed accumulative hydrocarbons of 7. 365X 10® and 1. 435X 10° t.
Key words: hydrocarbon expulsion threshold; resource assessment; source rock potential; hydrocarbon composition; bio-
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Fig. 3 Variation of hydrocarbon generation potential with depth
0.5% . s , (HD
¢ 3d). ,
. 2 000 m ;
. 2 200 m
( ,1993), . , 2.2
“A”
. ’
R , “A”
2.1
, Sl SZ R , “ A”
’“S]+SZ” N ( 4). [} “A”/
TOC 3 , ToC ( ,1999),
“ » . ( — “ A”.
) w(A)/%
S1 Sz . (51+Sz)/TOC 00 2 4
. b
500
(S1+S,)/TOC ; TOC
“Sl +Sg 9 1000 '§> N
. ’ ® O\
’ ’ 7(Sl+SZ)/ 1500 N © ¢ \
TOC , £ 2000 &fy . ‘4—
S < e,
7<SI+SZ)/ E 2500 b <><><> ) iz
TOC “ 9 ’/ &
b
3000 ’ 'l
(S, +S8,)/TOC ® 0/ 'FE
. g
3500 | /i
( Kt
) ( ) 3a,3b . 4000 ’; & Bs T (AR
! @ Es'il (O
’ 4500 -
( SC). “Sl _'_SZ”‘T()C (S] A “p»
+S,)/TOC

Fig. 4 Relationship of rock extracts verse depth

(TOC)



4 : 387

“A” , . ,
2 500~2 700 m s
s — NSO 2000~2 200 m
2.3 — ,
. ( ,
»1993,2001; - 1995), ’ (Lietal. , 2003; Pang et al. , 2003). .
s N 4 ( ,2000).
' 3
( . ) 3.1
. 2 700 m ¢ 5
. Cyy (Lietal., 2003; Pang etal. , 2003), 2700m
aaaZOS/(S+R) ( 58) N aOL/BOr ( 5b) N ’
Cy 22S/(StTR)(C 50 ( ,
5d) (Li et ,
al., 2003; Pang et al. , 2003).
Covffi Fro20S/(S+R) oo/ Bo— = IRl i Ca#Ekt22S/(S+R) CoffifapB20R/(ug + g")
00 02 04 06 00 05 1.0 150203 04 05 06 0 1000 2000
0 T T T T T 1 T T T T T 1
(o] °
1F - - D
Lo ;A | RS L e E .O. A
R PO R °
C O A '@ Y 7 e hod N
RS I Y R T
= WHoeg 'A”:\ b 2 LS\ s o
Ef \ \ 7, g S~< \
S % N \ 0 B SN ‘902 e Bt e | o
N SN = B « LT \ o
3F 0t L L AR2700m - 2700m \3 ' t &/ 2700 m
LA RN % Y
- ENR N i 0ol [ 12
db@ %Y $ Fo 0 @

O Es*iiz X Es'izr O Es'lB + Es'lesr &) dbw Avied BOUEW R M @ Uil = 24 i i

5

Fig. 5 Distribution of biomarkers in rock extracts and crude oils indicating hydrocarbon expulsion threshold
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Fig. 7 Hydrocarbons expulsion intensity of Es* mudstone

Fig. 6 Calculation model for expulsed hydrocarbons and shale of Bamianhe area
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Table 1 Total hydrocarbons expulsed from diverse strata of Bamianhe area

/(108 1) /(108 t) /(108 ©) /% /%
- 1. 435 0. 249 1.186 17. 352 8. 087
7.365 0. 440 6. 925 5.974 41. 505
o 2.914 0.016 2. 898 0. 549 16. 422
6. 031 0. 030 6.001 0. 497 33. 987
17. 745 0.735 17.010 4. 142 —
2

Table 2 Relative contribution of hydrocarbons expulsed from Bamianhe area

/(108 1) /% /(108 ) /% /(108 1) /%

0. 689 3. 883 8.110 45.706 8. 799 49. 589
0. 045 0. 255 8.900 50. 156 8. 945 50. 411
0. 265 1. 493 4. 080 23.014 4. 345 24. 507
0. 469 2. 645 12. 930 72. 849 13. 399 75. 494
0. 454 2. 560 13.493 76. 041 13. 947 78. 620
0. 280 0. 368 3.517 19. 821 3.797 21. 400
0.734 4.138 17. 010 95. 862 17. 744 —




390

29

(2

2200m 2000 m; 2700 m

(3
0~1 100 kg/m?;
17. 745 X 108 t,
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