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Episodic expulsion of hydrocarbons in overpressured systems
in Dongying depression

Chen Zhonghong, Zha Ming, Jin Qiang

( University of Petroleum , Dongying , Shandong)

Abstract: Source rocks in Dongying depression are characterized by rapid and continuous deposition and large thick-
ness,as well as high heat flow, high geotherm and high content of organic matters. Large thickness of mudstones are
developed in the main source rock intervals(3rd and 4th members of Shahejie Formation) . Source rocks are mainly de-
posited in the forms mudstone inlaid with sandstone, sandstone enclosed within mudstone and pure mudstones. As a re-
sult, overpressured systems are well developed in mature source rock intervals, and episodic expulsion becomes the
fundamental mode of hydrocarbon expulsion in Dongying depression. The episodic expulsion of hydrocarbons in the
overpressured systems in the depression can be classified into “tectonic episode” and “pressure episode” . The mecha-
nism of “tectonic episode” is destruction caused by tectonic activities, and hydrocarbons migrate along fault planes and
tectoclase, while the mechanism of “pressure episode” is the accumulation and release of the “residual energy” in the
overpressured systems, and hydrocarbons migrate along microfissures induced from fracturing. Hydrocarbon expulsion
efficiency and hydrocarbon index in the overpressured systems with episodic expulsion are remarkably higher than that
in the upper source rock interval,and they are remarkably lower than that in the lower source rock interval. Episodic
expulsion of hydrocarbon has important significance in petroleum exploration,due to its characteristics of high energy
and rapid migration.
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Fig.1 Geological and geochemical features of

episodic hydrocarbon expulsion in Fan-4 well

B 4 FFAL T 7R U1 i F G B B e A
B, T2900~3B30mH-BEEAFTRERE  HPEFE
S 2 AXNHEERE (ZR0.5 ). MiZ
HEREE NI RETT R BEER AR
HERE R, ERIE L EEER2900~ 2950 m A
(2860 ~2890 mAW EB), AL EHREILH
FHD BRABIRKERED  HERERS, B
T8 80(S,/Toc, B AL i B A HLER BT i 18 B vl 3 12
B2, BEHEE R EOE KN ) B/h, FFEHL
M, R R A L HER M AR B IE k4T o
ML E #2950~ 3040 mN, FLEREE B RS
NG HBRREVKSBEEFSEE HEXK
RHBW/D, EEPERL B NRES, R T
FEREAT, BRNHEZR T —EHMB. 7



Bap BRa % REMBEERENFHE 447

3040 ~ 3 120 mPA , L BB A9 70 AL AR 4IE S B HH I
HEARFEHEER, BEREAEHEENXFIEY
FRZERNBRE &N, AZBRATLEEH
BARBSIE# BRI A, KR TR A i E L AE
RZE| T HEMR, 2REXELRES, RMmzH+
BHNHEEREHER L FTHERE K, BHEEd
BIELS T, BRI R BB HHE" PSR, 1
B3R F S B N TE R AL 7 S A 8] H BRI “ W HE R
ELBRRHN, JFHRS R ZEERREDZD
HEiR A ESBRR. EETERRESERE
BB, B SRR L TR B
KEBEEEL . BENILEE AR E
RENEAHERERFRRELE, HERRE
HEHAE BN REEAHTRHER.

BHEER RSB ER, BE
HNXHELSHRSERERERNEREES
PIRIXR. Hedberg[m Luot 7 e 53 417 S g
SRV TARERESMREENASR. BELH
U Xt B P 4 s T AR SC B BE A R 43107, 3000 -
5000 m/& T ERH, AR ISR 4 B0
EBTEEERH. ZHBETANBKESEHER
CFHEERIER 7.4%) , RHESHZHBIETRE K
BERHEERE RAKTS5.5%,. RUZEBEXRRETH
PURE 28R, HE I KEHEN B, Hit, 75X
FHEIBRS BRAOHA RGN, ¥AGVLERBHN
BB REHEI BT, A KRB BEREINT AL
BRI ST, Y42 i A DUk BRI R 3R BE
BEREHM, BRAH. YFE5RNREESN
BIABRE, BERaHE, REFBRERBER
B, ZEHITT—WEH. TRERANBEY
REMBER, BRI A MR 2 I B R
1

5 EIEEX

REMREK B HE L, AAEEN T
B BFFRRBMEA FE S RRE R, )
TG TNRB W R A LATE P T <
EENFRBMERXRBEFL T TR -+
B SO, TSR A B B, #EHER
RAAEBRESTHRENERNEER, XL RS
REMIASEEEER, RELARSRKEGT
T AR BSRE PH A IE IR R M B AT
BEHTFA R A SRS ¥R %, At

ATLLUE AR AKENFER BNR L
ERNY= ERBEZEREHE EIT M MERS
AL F1 RGBT IR KB 41, TR
BEGRHENEZRE, HEFRHRKFEE
B, Nt S WA E NP E R R EEE R SR
FFIBEDIR B AR, 8 R V8 1 S B B0 o R B 1
REBEHSEGEERRY, BHAEMEE
TR AR R AL R# — SRR S
SBLHTT 52 LA B 3 ) i S BDAR E B 7 AE — S R

& £ X W

1 Magara K. Mechamisms of natural fracturing in a sedimentary basin
[1]. AAPG Bull, 1981,65:23 ~ 132

2 Hunt J. Generation and migration of petroleum from abnormally pres-
sured fluid compa.rtmenls[]] . AAPG Bull, 1990,74:1~ 12

3 Capuano R M. Evidence of fluid flow in microfractures in geopres-
sured shales[ J]. AAPG Bull, 1993,77:1304 ~ 1314

4 Cartwrght J A. Episodic basin — wide fluid expulsion from geopres-
sured shale sequences in the North Sea basin[J] . Geology, 1994,22:
447 ~ 450

5 Roberts S J, Nunn J A. Episodic fluid expulsion from geopressured
sediments[J]. Marine and Petroleum Geology, 1995, 12:195 ~ 204

6 Xie Xinong, Wang Chiyuen. Numerical modeling of episodic com-
paction and its affecting parameters in geopressured shales( J]. Jour-
nal of China University of Geosciences, 1997, 8(2):128 ~ 132

7 BRI GHR,E BELMTRANKEERY
FeAHRERI)]. HBRPLEEIR, 1998,17(4):50 ~ 64

8 M EMHR. UIMEMME Gk RBL. AR S5 R
FE[J]. A BB HERR ,2001,16(1) : 80 ~ 83

9 e, EE—, BitH, & RERBEFATEREHBRK
AR EMIMEBHI]. AWMERASHIE, 1996, 17(1):
27 ~31

10 FE, FHEZ MIABEEMEFUNABRERAEES
B KRR RAFWREBTER, 1996, 26(2):138 ~ 145

11 BN BR, BRIUAK, 2% . UF B 15 PUFTIEE B 8 S R
EEEIE[I] . B4R , 2002, 8(1):96~ 104

12 #EH, MK, KIE RERESHRBEAE. G
BREFER, 2002, 29(1):19~23

13 SOt &8, AR, 5. B A R AN AW 2 7
ABFFEI]. G MR RHIR,2003,25(2) : 143 ~ 152

14 Xigess, @R, REMBREE D REFR]. e
F— R EMFAEEM, 2003, 28(1):78 ~ 85

15 B34k, Jpeie. BEABRASHRRSHUERELRI.
TR ARRAEER, 2000, 19(2):103 ~ 107

16 B RERE REKERSHSEB)) ARPESH
&, 1989,3(2):16 ~ 23

17 #8F, 4R, RBB. MAREDHERIFRARI].
HAERTE, 2000, 7(3):11 ~ 17

(FHE 45 )




454 FHERXRRRHE

£25%

BUEBENY— Y B WK, ST
BafX , BEHEILRBERIFN, ENERR
BIF=FLIE, REFUBE,

W= B2 N ANsE B2 2 P A 8 B 4R
R BT 5> R R BT ST, LA 4R R 3 2h 88 Ty 2k
Till 208 T2 R J2 S £ T R B B A, [l B
PR IR B R R

U= B4~ TR BB ST B AR AR
BBk, ER SIRE X EXERRS, M
AGERGESETBRBARE - =22 KR
FARRRE, VT RC 51 R LT AR 9T, &
B ERAG, BRSNS X XA
R, B PR R S R

VEBRFEREEERRS, MAERKE
5HESFETIZEARAFRES . ZXRBKEK
SR,

SNETRA R AR R T R AR
R I ERTERETE MERER
WA 90T 79 .3 98 B A IR Z R, F
FIRRD H e 345 AR R e R 1502 2 3h R AR & L
SR 138. 10 79 - ¥ 95 YV T4 DU By S ME R B B

M, RARBA B A,
5 %R

2002 ~ 2003 £, L T W = F W=13-9%5
MEERIARER TR, BRERENR. R
LRSS, AP mI2, £ 8 8K THR07TAE

0

wttreecastinaaten, aibnsibonniton et cdinnisboc casbresstin st stenabin bttt ati i ati st et

(L3#F 447 )

18 BRES, WthE. RELE5WM<EB(M]. R PERE AR
HiRR AL, 1989.63 ~ 95

19 Ik, BB, BRGEMLE ETRE S HIMKE
E[J]. P EE MR (HE),1998,12(5) :307 ~ 311

20 WFAPEE, GIEA, F mSER AR B RAIRY
F&E(I]. R ,2003, 38(3):403 - 412

21 BT WEE, W AR s R R S g ——l AR
IR AL ARSRRSHIR, 1994,15(4) :350 ~ 355

22 Brhgr, W, IS, NRAREEARMIRREHR
HLET]. RARSBRELEE, 2003, 14(2):97 ~ 102

23  Du Rouchets J. Stress field: a key to oil migration[J]. AAPG Bull,
1981,65(2) :74 ~ 85

%4 BELER ASEE S AENKBSEBHNBBERE
AL AHESR/SHIE, 1999, 20(4):295 ~ 298

25 Hooper E D. Fluid migration along growth faulis in compacting sedi-
ments[)]. Jouma! of Petroleum Geology, 1991, 4(2):161 ~ 180

a3 KR HRIRER S 10.1%, KBS HEER
B 10.8 NED R TR B RE WAL AR5
BE 9.3% M 8.0%,

i RSN MIEFLHETERY
234BBIEN TERLALLHHEFLALR
MRKCIRFRL THE L4, —F R FTHE,

$ £ X MW

1 GKEE, RO, NS R ARSI AR R S AR
H5EVERREMAERII]. AWM RRKHE, 1995, 16(2):
148 ~ 154

2 FREE, SR FURHEMSEAHE] . AnE XA
J,2003,24(1) : 45 ~ 49

3 BB REY, BT, S IR M A IR R
sa[J]. A S RASHT,2003,24(2) :130 ~ 135

4 FABAERY, TR, F FOABEY BB TERLE
HER ] AW SRASHIE,2002,23(2) :186 ~ 199

5 BRE, M. ZEPHMMARERM] . LT Al Tk
HAR3t, 1999

6 ZERLF, TN, ENE, S HAMSAHEF I E—KE
RERHEI]. AMS RASHIR, 2003,24(2): 175~ 179

7 BEL,KE KIS RRUIRILR Y ERShAE X8
WMAEART] . S KRR, 2003,24(2) : 152 ~ 156

8 BEFR IR, AR, %5 RN MR IE R4 5
SR AEmE RASHEE,2002,23(2) :139 ~ 142

9 BRLT,FE SHMSEIRI M AR Al AFEHIR
i, 2004

10 BRICF . WM #E B R B e TR R BB K[I]. R
R T, 1994, 14(4) ;32 ~ 37

11 OBk PREBR YA -REZHERHE].ANS
RIRS HF, 1996,17(1) :48 ~ 52

biecaton ot anto i binti b b st ot st ettt ot i st it dinte,

26 Sibson R H. Seismic pumping:a hydrochermal fluid transport mecha-
nism{J]. Joumal of Geology Science, 1975, (6):653 ~ 660

27 RRK AMBEHANG HRRMMSEBR(I]. TREER,
1995, 13(2):77~85

28 Hedberg H D. Relationship of methane generation to undercompacted
ghales, shales diapers and mud voleanics[J]. AAPG Bull, 1974, 58
(4):661 ~ 679

29 Luo Xiaorong, Vasseur G. Geopressuring mechanism of organic matter
cracking: numerical modeling[J]. AAPG Bull, 1996, 80(6):856 ~
874

30 EFM,R—%, T¥E AMEESHHYEEN— k.
WLBL R R (M. (R E B A2 A, 199650 ~ 100

31 PR, E0 AEMGBRIRSEER R MERBIRE X (1]
KEA MRS I E,2004,23(3):11~ 13

32 B, RME, T RE M A SRS R
EL]. AN TR SIR, 1998,19(4) :326 ~ 329




	20040414.pdf
	14.pdf



