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Fig. 1 Concept of hydrocarbon accumulation threshold
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Table 1 Hydrocarbon resources in various accumulation systems in Jiyang depression
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Fig. 6 Hydrocarbon resource evaluation in various accumulation systems in Jiyang depression

ARE AN AT B Bk A4 2R 10 9 I A K
e FE AL 3 K, 4 BN R RS 1T o P RS A R
FR T YR AN e A Vil FH RS — BRI . AE P L,
PG E AL R AT [0 el A% 2R (10 % Y B A A i
R R o b B A BE RSB T =, AR AR
AT 1R RS BR A 2R 1K) % Y0 3 K Y~ 1 e A R
ISR . D BH 39 B FO TR A BE IR AR PT A, 3
AT R R ) ) - A G 2R RS T 4
P Rh A BES A TR E MR R X -
J\ T AT 58 ol A 2 AR R RS U1 187 o SR el e iR
MRFR DL B AEALI B 1) SOR P R b R R L
S5 RIS AR AR R R UM B T B 44 o R %
JEE I AR, 124 5 A S B IR E 2 4
T HLAE_EIR AR R ik rT RE AR A2y

3 4

(1) R0 BSBR  7 E AR 1  AE  Til ER
TR R . AR B RGE T RS USRS
B5UAE A S e B B — 2

(2) FSGHHE T PR E S8 A1 R D) 3 e R FRD T e
5o An MR . T I T 5 RS A R I R TT R, A
S VMRS ) o T N 1], P A S R R T
e A YR A H () RAASE e B R R R 1k O R B

AR .

(3) IS Y oS R I PR ABR 2 X 5 B 48 o 45 ol ik ¢
ARBERIARFALREAT T oS AL, RIS T
LA AR 1) 1 2R R R 0 K, A K FE A
PR, RRCTRR 1A 2R 2 ) i

Z % L W

U WS, AR K i S o AT —— [ 2R 5 o A 2 B g AT
DX IR IR AR T] . A 259K, 1982, 3(2) : 9~ 13

2 WIS BB, AR E. ) A Sl R X () M
TE R A T] . AR 5 T K, 1986, (1) : 1~ 8

3 XXM, B, RAE RE M EMS AN NS AIR[]. A
M5 AR MR, 1996, 17(3) : 185~ 190

4 MRugES, EITAR, B EDET, B CMIES T — W SR R R
3 R TN R EE SEME ] 0] . R A ——f [ M 5K 2
247, 2000, 25(3) : 260~ 264

5 DeERY, HURY, A, . il BB R e b T PR R
FEWMAAELT] . AR EFR, 2000, 24(4) : 53~ 57

6 PEMETF. HER T PRI MA TS S N M . db R i Tl AR
#t, 1995. 1~ 147

7 SRR, HEIE, A, 2 A R IM] . dEET: A Tl
H AR AL, 1999. 330

8 BEAE. TERASMELEXFEIM]. Jbai: Bl it 1997.
1~ 251

9  Stainforth J G. Primary migration of hydrocarbons by diffusion through

organic matter network and its effect on oil and gas generation[ J] . Org



3 M e T 55 R ] FR AT 5 S A B B 380 e o F 2 209

Geochem, 1990, (16): 1~ 3 hiAL, 1989. 1~ 157
10 Thomas M M, Clouse J A. Scaled physical model of secondary oil mi- 12 RIER, 28, 2%, 55 6 A M R IE VPO 0] 8 A
gration[ J] . AAPG Bull, 1995, 79: 19~ 29 WU LT . AR S IR R, 2002,29( 1) : 9~ 13

11 PR S, B, IS5 aa B M. s 5 E HUFUR S B

HYDROCARBON ACCUMULATION THRESHOLD AND
ITS APPLICATION IN JIYANG DEPRESSION

Pang Xiongqi' Li Pilong® Jin Zhijun' Zhang Shanwen” Zuo Shengjie' Chen Dongxia'

(1. Key Laboratory o Oil and Gas Accumulaiion Mechanism, Minisiry ¢ Education, Unversity  Petroleum, Beying;
2. Shengli Oiffield Company, SINOPEC, Dongying, Shandong )

Abstract: Hydrocarbon accumulation threshold quantitatively expounds the regularity of hydrocarbon distribution. Hy-
drocarbon accumulation threshold refers to the least amount of oil and gas dissipated during the process of pool forma-
tion in the accumulation system. Dissipated hydrocarbon includes those left within the source rock, detained in the
reservoir bed, discharged before cap-rock being formed, adsorbed by adjacent rock, and dissolved in water, as well
as oil and gas diffusion. The mechanisms of hydrocarbons dissipation within the pool-forming system mainly include
being adsorbed by rocks, blocked by capillary and dissolved by subsurface water and oil. The manners for hydrocar
bons dissipated out of the poolforming system mainly involves oil and gas diffused upward, oil and gas dissolved in
formation water-flow and destroyed by tectonic movement after the formation of pools. Statistics, physical modeling ex-
periment, multiphase percolation theory and geological phenomena analyses prove that hydrocarbon accumulation
threshold, like hydrocarbon generation threshold and hydrocarbon expelling threshold, exist objectively. The essential
research of hydrocarbon accumulation threshold is modeling and calculating the amount of hydrocarbon disspation. On
the basis of studying the regional geological condition, dividing different accumulation systems, and geological analy-
ses of source, cap and reservoir rocks, the research is, firstly, determining the temperature and pressure conditions of
pool formation and the history of 0il/ gas reservoir evolution, as well as measuring the amount of hydrocarbon dissipa-
tion through adsorption, dissolution and diffusion for the sake of finding out the main factors controlling the dissipation
and confirming the quantitative relationship; secondly, modeling the total amount of hydrocarbon generation in the
source rocks and the total amount of hydrocarbon dissipation; and lastly, discriminating the accumulation threshold
and recovering the critical geological condition. In the geological history, hydrocarbon begins to accumulate when the
amount of hydrocarbon generated in source rock reaches or exceeds the least amount of oil and gas dissipated. Accu-
mulation period, amount of hydrocarbon migration and accumulation and the largest reservoir size are all constrained
by hydrocarbon accumulation threshold. The research of hydrocarbon accumulation threshold of 28 accumulation sys-
tems in Jiyang depression shows that the least amount of oil and gas dissipation is from 0. 036 billion tons to 1. 84 bil-
lion tons, which increases with the increase intensity of hydrocarbon expulsion, range of migration and accumulation
and dip angle of objective formation and decreases with the increase of sandstratum ratio, tectonic movements and de-
nuded thickness. Finally, on the basis of calculation and comparison the amount of hydrocarbon generation, the re-

sources, largest oil/ gas field and favorable targets can then be predicted.

Key words: accumulation threshold; accumulation system; resource evaluation; Jiyang depression





