A R AR

Hat H3W

OIL & GAS GEOLOGY

2003 4F 9 H

W E G5 0253 9985(2003) 03— 0228— 05

SR = 7 R 5

=l pebposl, 2 2 =0, 2 22
RAE, BellERy ", SR, Fk 7, 0K R
(L. A AR L 0T 000, 2, K2 M 5 A .0, Tt 102249)

4522 5 BH 4 B 2 P e R R TR 5 v R IR, S e S R 2 e U A B R b A g DR 2K 7R 4 DR 3R 1
Pl . BRI N, A i ek T BGR A B B, £E RS 4 15 B BB A A IR . S P B P R T
DU = 0 e R REAT i RE, Bl AL e 4 A il 22 BB 04Kk B 5 4 i 22 B0 3 AR I TR 3R 358 AN R B A
2 =7 T 2 — 58 B A AT I, P AL R B B 4 A . T R B YA A =B R R e T iR A DR
R FYORAH A Al Bk 3 B, B P = 0 i BRI SO0 S 28 e DAL 2 v 14 23 A EAT 7 9020 TN : 7 G e g A
F0JRFEE R O R AU A4, 22 271 JEIXRICK 355 JFIX R A P B P A P EUR B 1A R X

SRR - e R e RPN R OB R =0 s AR B

BEAEERA: AR, &,28 %, M4, A UBOE RS A

25 TEL2. 422 ERAR RS A

1 ok BN 2

P R AR TR E Bl JEAEERTT,
S AR A M B M R R SRR, BN IE B 2 BT
A, ] B 7 TR ) P ALY L e R A 3 el
JEAH Bt 22 5K T R A0k 1) A R A 4 AF: SR
e 7% H) 1B R ARAT S HAS 20 WM T 4 1 4%
PF o AR KA AR R IE e A4 AR T e Bk TR] B B
=, WA SR BEF e EE, BRVORKR
A3 THT PRI 24 4% R o ) L Mk 2 vl <0 ) 7 208
8, R M RIS B AT Rl . B B AR
BB FE R CUE I RAF A, B F— & T
EWEZH W RERAEEE S, SE&F T
ek, 52 ¥yt 32 sh B, AT g .
AT bk P e R i 3 B 52 S YR i B ) M R D AR
ol DRI 28 70 25 R 25 g 4 )
1.1 FAE4HR

SRR AR R, AR T B B )
B LB E SR () PR S a5 2 M
T AF BT Z, A IR LI B AR K EHEE ) .
PRSI TR 5 A B fuk B A A S 5 L
FHHREEMRIE AL HETTR, 4 Hi
I, WA A 18RO .

GrBHIZIBE VAT = B ARl T TRR KT 2 000 m,

* [E KRB E ST H (40172057) 5 E Z R B mH
(2001BAG05A09) 54> F 5
ek H #H: 2003— 05— 26

HE TR KT 2500 m . HHEFFHIIE T 28 = R Ak
PR (K R B G v, MR KT 2 000 m, MRS
ETFHERE M, 75 2 800~ 3500 m, &M A fi i %
R

1.2 Wk ZE A

T A7 5 R 8 04 52 YRR AN 458 5 A oy e 3 4% A4
i, ORI SE s G SRR A i 5 R 8, 0
HA YR ARIGEM . b SR B AR AT
DUR B AL Ayt B ER B oplY (il = Ao R
I A AP A ), (AR R PURURBE T T B AN
[EE R N R W o IR 2 | i€ I a9 2
A VIUCHE S B 3, < 32 B 1 e B AR 1)
kA G WA BT . &AW E R
T, g EA S BRI s B, WA EEAN
o, 1288 75 & 2R ) BT e R D A R B
B . b TRIEAEZ PR A ARG R
RIE R4,

GrRHIIE T 55 — 2R PR A 3 00 A 45 1R 90
YRR RN = A N AT SRS SR AR N, LR KR
FAFI =S o A PR ) 43 A A B S 2 DR
YER B4, ZE SRR AR YA MR R, R
PR, U = M N R FUK R Ak . AR
PR, VR K AR = A N AT S SR B
WMAERA Z R, WEREE MR RHER .
1.3 WiRHE

WARFLIB IR RLAR 4 3 T (K 25) b 22 5% Al



53 W

W A B2 55 A i = e e R AR 5 S 020 B A 229

BRI AR A REN FERE . RE 40 A 5
FLB AL B — & WG FHE I, 'P R A B Bk
H AT AR o SER R, R KRS R
PEUT, RiFE A I RP AR T BEREE AR . A
TR SRR S 56 2 B0 A D A () b A2 0K 1) — 22 I s
Pt )G, A e gAY .

FH 5 FH 34 B3 1R 2 PR D AR o, <o A B
BFLBE R T 12%, BiER KT 1x 107 ° bn’, 4>
W~ P PIRIART 0.2 mm MRMAN . H
A BE S 0 SRR L, e
2 =GR
2.1 JlERa R AR

& AT I B S F T, B S ek R B 1)
K, WA FRD A 6 B R 35 R AR 4k, AT LA4r Bk 3
BB 1) o AR R R BB, g R ARTE R
SAERE, FLBRSUR R B, (BAT PR FF— e I s 2B AL
B, R Re . (BRI R RS R
IR AR PR, BRAE I AN A T 5 ke
HORIER B, ANBEREANHEIE PR, B v] CABR AL e 1]
SRAE I SR IR, XE CATE Bl A . 7E IR IE
AR I B, YR AR T R B8 1 i, i HLAE BERRY
B, BARGE S AE IR, B M IRAEILBRME S,
BR T LR 3 i TGt Re . AL B S
LI R0 B 1A fids £ M BE 4% [ I 75 210395 2, PRI )
FERGI A . 78R KIS = B, RS
SEAEFH SR AN, B P 145 A AL BRI I D, fig Sk
REZE, ANBEAE A 2510 il £ 1T TC 2 R,

AL R R fum

1 R R e
2 iR kit /S |
L TS A TR I ey
i SARN ?’{? &)
1/:-/ ;': .- gk Fi
Bor G | e
e 5<8’ e %
- X e WS-8,
= »'s b5 -\} 27 5
)‘i_ ‘Y1 XY ey =
A \m PR
E etlray S8 vaSE- Sl
& B
VY wr ey | ERIIRAR e
P - 0" (6 H5E ) B<P, Bl i
8, - 91 it f S8 sy e B
S W R N M e

BT P e Ak i 5
Fig. 1 Accumulation mechanism model of hydrocarbon
of lithologic pools
2.2 =JuRFEREL
M et e, 425 B 3% R ot A 4 A

B, RAEE— R E G, elita A fe
TR (1) e L3 (1L Bl A1 P 11 3 < 2R 4 32 00
BRI i), A 2 228 1 Pl A N e <A
w5 WK B 5 xRl P et the e A P Rl A
DRI, 2 e P ek ek T A = 0 i IR
TR 2) . =3 o023 i TR AR SRR R TR
g, RISEEOAR FE A HE ke o B R n A ke 4,
WY AR B 5 5% . A AR A
HIZEI%F B0 1A B 5 5 AF 22 B0 WK B UTAR A
BEMAH 2 A A . 2 =Ty 1 B9 L — € 14T
I, Rl P AT e 0 2% 11 . 5 BH 340 B b A 1 20 A
Fra=Ju A . KNI GE it KDL, 45K
R AREI A AE T 2RI, DR A fE 12EIX, )
SR BRI, JLF B R A e VR .

D 1000 2000 3000 4000 5000 6000
FHm
0 00l 01 1 16 100
HEFSIREE /0P vk

B2 E PR i = 0 i P T A 2

Fig.2 Ternary genetic prediction model of lithologic sandstone
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Fig. 3 Hydrocarbon expelling intensity in the lower submember of Es3 in Chezhen depression
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Fig. 5 Temary genetic prediction map of lithologic traps in the sequence I in the 3rd member of Shahejie Fm in Chezhen depression
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DISCUSSION AND PRELIMINARY APPLICATION OF TERNARY GENETIC
MECHANISM OF LITHOLOGIC RESERVOIR

Chen Dongxia' Pang Xionggi"? Weng Qingping” Jiang Zhenxue"* Zhang Jun®

(1. Key Laboratory o Oil and Gas Accumulation Mechanism, Minisiry f Education, University ¢f Petroleum, Bejing ;
2. Research Center ¢ Basin & Reservoir, University ¢f Peiroleum, Bejing)

Abstract: Based on the systematical research and statistical analysis on lithologic oil reserviors in Jiyang depression, it
is found that the formation of lithologic oil reservior is mainly controlled by hydrocarbon resource, reservoir petrophys-
ical property and sandbody genetic type. In the geological history, the effective hydrocarbon source rocks were subject
ed to increasing temperature and pressure during burial period. When the isolated sandstone body contacts with or is
surrounded by effective source rock and only when the hydrocarbon source rock reaches hydrocarbon generation and
expulsion threshold during burial to greater depths, migration and accumulation of petroleum can take place in signifi-
cant quantities. When those sandstone does not contact with effective hydrocarbon source rock, migration and accumu-
lation of petroleum can also take place if faults link up the lower, upper or deep source rocks. Although the lithologi
cal oil reservoir can be developed in various sedimentary environment ( channel, delta, cestal bar and turbidite fan),
the sandbodies developed in different sedimentary environment have different hydrocarborrpotential. The areal distri-
bution and hydrocarborr potential of lithologic sandbody are controlled by deposition. The lithologic sandbody is best
developed in turbidite fan and has better hydrocarbon-potential, the delta and subseafan sandstones have secondary
position in hydrocarborr potential. Even in turbidite sandbody, the deep-water turbidite is different from delta front
fluxoturbidite in hydrocarborr potential. The hydrocarbon filling factor in deep-water turbidite is higher than that in
delta front fluxoturbidite. The porosity and permeability in sandstone are also major factors that affect and control the
hydrocarbon filling factor in sandstone. Sandstone cann’t be filled with oil and gas from hydrocarbon source rock until
the porosity and permeability in sandstone reach their critical values. From analysis of major factors that control the
formation lithologic oil reservoirs, it is found that the hydrocarbon source rock cann’ t generate enough hydrocarbon for
oil and gas accumulation in trap until the source rocks are buried to depth threshold of hydrocarbon generation. The
sedimentary environment of trap formation affects hydrocarbon accumulation. Under the control of deposition, oil and
gas can only be accumulated in some types of traps. Moreover, the internal condition of sandstone, i. e. petrophysical
properties of sandstone, also control hydrocarbon accumulation in traps. Therefore, hydrocarbon accumulation in
lithologic traps can be explained by three-genetic factors. In the ternary composite accumulation model, three end
members are represented by sandstone type (i. e. sedimentary environment) buried depth and hydrocarborr expelling
intensity( i. e. hydrocarbon generation and expulsion), sandstone petrophysical property (i. e. internal condition of
sandstone) respectively. The hydrocarbon generation and expulsion condition and sandstone internal condition range
from bad to good, sedimentary environment range from unfavorable to favorable. Trap hasn’ t hydrocarbon accumula-
tion until all three-genetic factors satisfy certain conditions. On the basis of fine analysis on hydrocarbon source condi-
tion, sedimentary system, sedimentary facies and reservoir petrophysical properties for the sequence I in lower Es3 in
Chezhen depression, the ternary genetic mechanism was used to make preliminary and comprehensive prediction on
the lithologic pools in sequence I in lower Es3 in Chezhen depression. According to prediction results, we suggest that
the important turbidite fan bodies in Chexi and Guojuzi sags are important exploration targets, where the Che 271 and
Da 355 wellblocks are favorable regions for searching lithologic trap and lithologic pools.

Key words: lithologic oil reservoir; major controlling factors; petroleum accumulation process; three-genetic factors; Chezhen depression





