ZibSHKEE IS

44 % 2 OIL & GAS GEOLOGY 2023 4 4

XEHS:0253 - 9985(2023)02 - 0406 - 12 doi: 10. 11743/0gg20230212

mit SR ETEMBRRAEFZEER B LTRSS
XUk 5 6% 2 BL 55 & & HI 22
EHA L MACE XLE BAXA IR E B EREL AR

1 il Ch ED AR R RHIA ], K 3004595
2. AR 5T R T e TR [ 5 B A S A OB B Ry ), a1 AR 610059 ]

WE. FHLZFENET LA M AR T LN EEIR, AP BB REERERFTEARS L AWAB T A RN A E, K BH
HREFEEABDL, THREFEVRBE R AR Y EAEEEN . MRS, K FUs 8 L3 2 KAIE o R0 2 %
BHETEHTRMEHEENRE AL EY W T B R CEREN R, EEOHE RGN HDLEEER B LEHREKER
AR A bR T E L LA R R R F R, 4 RE W O M X8 AR Rk 1 R R,
BEERK, EHREED R T AT RENLT B BT NETHENEE DFEN A — SR E RS T A aadn
AE;QuEHE B LA T HAEFELZR BHTHBUFARAEEFN AN R BRI FHAFEINNENR ARERF, W
RAMREEEREECFHRN27TTm)HERTAR(FEAN193m) AR HEHHHAOACEEFTREARTAR ;@FH S 44
FOHR) M FE R R B ARNME, IR AT B R L H AR 2 s, 705 & Wi A28 78 308 X, AR 2 7 30 iy Al 3 8 2 (B
T EHERFERER T RAF LB LN TR OBRILFIAGEEA ALK, R E R EERLH , HAIE L5 H 5 A
ABWEE T -FHE AR AN R EARE, AEEZR K-SR E R, AR IER R, 58 h FRERK, £ 5%
RN T P A B SRR A T R TR A R R B B B A

SRR MUl A7 s Fr b R E AL WL s R F R BUS 6 B R B &4

FESES TE122. 2 ERARIRAD: A

The effects of paleogeomorphology on the development of fractures in reservoirs of
weathering metamorphic zone in an exposed Archean burial hill, Block B, Bohai
Bay Basin

LIAO Xinwu', XIE Runcheng”,ZHOU Wen®, WANG Yue', LIU Wenchao', LIU Weilin',
CHENG Qi', XIONG Xiaojun®, LUO Ziwei’

(1. Tianjin Branch, CNOOC , Tianjin 300459, China ; 2. State Key Laboratory of il & Gas Reservoir Geology and Exploitation , Chengdu
University of Technology, Chengdu, Sichuan 610059, China)

Abstract: Burial hill is one of the important targets for oil and gas exploration and development in the Bohai Bay Basin
where Block B in an exposed Archean burial hill is recently found to be hosting the largest gas condensate field in eastern
China. The paleo-geomorphology is suggested to have played an important role in the formation and development of
reservoirs in the field that caused differences in duration and intensity of weathering upon the burial hill of metamorphic
rocks and thus shaped the development of reservoirs and even the formation of fractures in the weathering zone of the
burial hill. Based on core description and image logging interpretation of fractures as well as the restoration and division
of the ancient landform of the burial hill, the control of paleogeomorphology on the formation of fractures in the reservoirs
of burial hill is discussed in detail. The following results are obtained: (D The weathering and leaching effect is relatively
stronger at the higher parts of the paleogeomorphology, resulting in denser fractures. The paleogeomorphology directly
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affects the development of fractures in the weathering zone, weakens the rock properties of the reservoir in the inner
zone, and indirectly controls the development of fractures in the inner zone to a certain extent. @ The depth ranges of
effects of paleogeomorphology on weathering zone of buried hill are different in different areas, which controlled the
formation of fractures in different depth of the burial hill. The paleogeomorphology in the east part of Block B is very
different from that in the west part, with the thickness of the weathering fracture zone in the west part (277 m)
significantly larger than that in the eastern part (193 m). The depth of the weathering fracture zone affected by the
paleogeomorphology in the west part is also greater than that in the east part. 3 There is a clear correlation between
paleogeomorphology and the fracture density of each fracture group/system (stage), i. e., the fracture development in
the weathering zone is not only controlled by paleogeomorphology, but also related to the tectonic activities of each
period, especially the early tectonic activities (Indosinian period) which controls jointly with paleogeomorphology the
formation of early fractures in the weathering zone. @ Block B contains 3 large high-pitched ridge remnant mound areas
with well-developed fractures. Fractures, especially the NW-SE-trending fractures of Indosinian period in the
weathering zone are controlled by geomorphologic amplitude. More complete water-rocks reaction occurs in the gentle
flanks of the remnant mounds, where the weathering and leaching effect is strong enough to reduce the mechanical
properties of the rocks and facilitate the formation of fractures under various stresses and large-scale dissolution, all
providing favorable conditions for the formation of high-quality weathering zone reservoirs.

Key words: weathering zone, paleogeomorphology, exposed burial hill, Archean metamorphic rocks, reservoir

fracture, Bohai Bay Basin
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Fig. 1 Structural location of the study area (a) and schematic diagram of the source-reservoir assemblage of gas fields (b)
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Fig. 2 Typical photos showing different types of fractures and dissolved pores in the Archean of Block B, Bohai Bay Basin
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Fig. 11 Density distribution of fractures in different geomorphic units and vertical zones and of different trends in Block B
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