LR § f‘gta‘i}.

B3 E H5W OIL & GAS GEOLOGY 2017 4£ 10 H
X EHS 0253 -9985(2017)05 -0973 - 10 doi:10. 11743/0gg20170516

EHR=fAiM E TR ITABE X ﬂﬁl‘)l%ﬂ&ﬂl?’ﬂfi

BE e AT A ERY RO, HEE | E R
(1. FRAbA0 R CNPC Wi 35 F R s, BJR VT RPK 1633185 2. JBIp VT4 BHE AT A A Wi 4808 1P 1 R ik is &, BIeiL
FKPR,163318; 3. RAGAIMAF HEH HIM S B0k 'ﬁﬁkéiﬁ At R R e SR R A T S M, BT, KR 163318
4. P EA I AR ih A R BT ZUESEE AL AT 0625525 5. HRiRE A AT S B, db T 100028 )

WERLIARZANEARE HEERATHATAETENE, ZHWEME - E £ K EXFA, F I A0 AT HFE,
KPR ERT RS, XTHEREL AW FHEN T EHEAHANBAARE A AN M ELIS IR, £ HRZE
WA BT R E S AL TR oW R R, F R TR AN, REREAKE AT EREE N E S R, A E S
KEAEMESERNETEIHNEHMANNX R, EMEXD A4 NEMRE LT T EAHRAA, LT ANMANE T H
(MHROBEAARREANEANE AEBRAERTRETENCALN, SHMEM S HES W BN ARSI, & FE
W E B AR A, T R E AR H M, il 16 A B EHMBE, #ERXEEHHN SGR IF R % 8%,
TAHMIGEREN20%, IFNERE T AP 8 LAMETL2HNW , BB HMERHE 2B LR M ARET 4 XHERAHHA LS,
5T e K, AR R K R R, AT A 5w T A 4E SRR R 7 R Rt
SRR By L UE L B B A M R AT R A AL R B AR Z AN
hE4SEE TEL2. 1 X ERARIZED A

Structural evolution mechanism and sealing of faults on the
crest of anticline E in Niger Delta

1,2,3

Xie Zhaohan'?? Sun Yonghe'?” | Yan Yumin®,Hu Guangyi’ ,Fan Tingen’ ,Liu Zongbao'*’

(1. Laboratory of CNPC Fault-controlling Reservoirs , Northeast Petroleum University , Daging , Heilongjiang 163318 , China ;2. Heilongjiang
Science and Technology Innovation Team on “ Fault Deformation ,Sealing and Fluid Migration” ,Daqing , Heilongjiang 163318, China;
3. State Key Laboratory Base of Unconventional Oil and Gas Accumulation and Exploitation , Northeast Petroleum University , Daging ,
Heilongjiang 163318, China ;4. Research and Development Institute , PetroChina Hubei Oilfield , Rengiu , Heibei 062552 , China ;

5. CNOOC Research Institute , Beijing 100028 , China )

Abstract ; Numerous faults were developed on the crest of anticline E in deep water of Niger Delta. They were observed to
dip mostly in the same direction and arrange in a domino style. Uncertainties remain in such domains as what their me-
chanism is,how many stages they had experienced ,and what role they played in dividing oil from water. Based on structural
analysis, we studed the axial plane migration of E anticline through structural balanced sections and back-stripping of pa-
leotectonic maps. Guided by the theory of fracture nucleation ,we identified the active stages and mechanisms of the faults
and then categorized the faulting systems to further perform assessment of sealing capacity of the faults. Gravitational sli-
ding was identified as the evolution mechanism of the normal faults at the crest of the anticline. A correspondence of mul-
tiple stages between the domino-style normal faults and the anticline axial plane migration was also established. We pro-
posed that the E structure had experienced four evolution stages and developed 7 types of faulting systems,among which,
3 were gravitational sliding step-faults -quite unique in the area- and were controlled and deformed by gravity against a
paleo-anticline setting. Thrust faults and faults with multi-stage movement are the best sealing faults, gravitational sliding
step-faults have sealing potential ,and later extensional faults have no sealing capacity. About 16 faults were selected as

potential sealing faults. The results show a critical SGR value of 8% for weak sealing,and 20% for fully sealing. There
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were 8 fully-sealed faults that could form different oil/water units in its hanging and foot walls, respectively. There were 4

weakly-sealed faults that could not separate oil from water but only influence responses to water flooding. The study can

be used to guide drilling and injection-production planning of oil fields in the area.

Key words :fault evolution,fault sealing capacity,oil and water distribution, deep water anticline, Niger Delta
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Fig. 10  Sealing faults and their role in separating oil from water in the lobes at the east of anticline E,Niger Delta

(referring to Fig. 3 for the range of the east lobe)
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