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Paleogene fault zone, southwestern Huizhou Sag, Pearl River Mouth Basin

LIANG Faru'?,WU Zhe**,GONG Peng'*, LI Zhipeng' >, LI Wenhao'>, WU Zhiping'*

[ 1. School of Geosciences, China University of Petroleum (East China) , Qingdao, Shandong 266580, China; 2. State Key Laboratory of
Deep Oil and Gas, China University of Petroleum (East China) , Qingdao, Shandong 266580, China; 3. Shenzhen Branch of CNOOC Ltd. ,
Shenzhen, Guangdong 518054, China; 4. Deepwater Development Litd. , CNOOC, Shenzhen, Guangdong 518054, China

Abstract: The Paleogene strata in the southwestern Huizhou Sag of the Pearl River Mouth Basin (PRMB) are
characterized by a high sand content and the predominance of fault traps, where hydrocarbon accumulation is closely
related to the lateral sealing capacity of faults. Drilling data reveal that in parts more adjacent to fault zones, reservoirs
feature more developed calcareous cements within sandstones. However, the impact of cementation on the lateral sealing
capacity of faults in the southwestern Huizhou Sag remains poorly understood. By integrating multiple techniques,
including carbon and oxygen isotope analysis, cathodoluminescence, homogenization temperature measurements of fluid
inclusions, and clumped isotope thermometry, we reveal the genetic mechanisms of calcareous cements within fault
zones and clarify their role in modifying the seepage properties of the fault zones. Accordingly, a comprehensive
evaluation index (F,.) is developed to evaluate the lateral sealing capacity of trap-bounding faults. The research findings
indicate that the formation of calcareous cements resulted from a combination of basement-derived hydrothermal fluids

and the decarboxylation of sedimentary organic matter, as suggested by their carbon and oxygen isotope compositions.
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Specifically, these cements were formed in a weakly reducing to reducing environment, and their formation period
(postdating the deposition of the Yuehai Formation) is roughly consistent with the hydrocarbon charging periods.
Governed by the vertical differences in the thermal maturity of sedimentary organic matter, cementation within fault
zones exhibits a distinct zonation. In zones with intense cementation, calcareous cements effectively block the fluid
seepage pathways within fault zones, whose permeability decreases significantly with increasing cement content. Index
F,. is established by comprehensively considering the dual impacts of compaction and cementation on the seepage
mechanisms of faults while combining fault-reservoir displacement pressure differences and cement zones determined by
vitrinite reflectance (R,). Validation confirms high consistency between Fles-based sealing evaluations and actual
hydrocarbon-water distributions. Notably, F,_values exceeding 0. 4 suggest effective hydrocarbon sealing capacity.

Key words: lateral sealing of faults, cementation, sand-rich formation, fault zone, paleogene, Huizhou Sag, Pearl

River Mouth Basin (PRMB)
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Fig. 1 Map showing the structural unit distribution and composite stratigraphic column of the Huizhou Sag , PRMB (modified from reference [ 36])
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Fig. 2 2D seismic section of the southwestern Huizhou Sag (see Fig. 1¢ for section location )
Q. VIR Ny, JT ANy, BTN A #6T EBGN A T ST R BN 2T BRITAL BB N 2 T BRITAL T B Bz BRIBAL B2 B—BE+
TBGES. BEBGEE ,@@E&;EWL. jCElgELE&;E31UT. LEHTFE



F2M EAR AF . BRI Z i SECH 11165 Y e 0 vty 30 28 D 2R PR 5 o e 4 P T ML B R P A 613

a.H1H b.H23 c.H3H d.H4H:
.. /| i - e/ ik . /| it - arls ik N
ol I TR A W e |8 i) i el IS 1 e gl P e | B ke
S| H ClE] B S #® S x| B || B
3 400 .
B = . . :
2|q = L . .
S|e R . "
. 3500 . .. .. el . IR .
..... |33 mls Ry==—= -
- 0 |a|2|5|" ¥ 9| ™ 3 A N .
| - . il SE .| == wlsls
. " 3600 AN BlZa
= S|= HZs
- LI N I N d|e|=| "
. 3 600 . . . 5 30 .
. 3 700 | B || || e -
H L] 13 9001 .
" . 4000 — .
BIES o : H
Ll = .
ola izl | oo
N . 38004 . . . . . . 28| = -
. g ald|”] .
EHE
I N P MR .
: N P . . sls| |
. o Slg| =
..... N . i L)< o
— _ y .. .
i
E
- s ENEEl ] | e
RIlHE MR mE Ve 5 waE RS %TJP? s A 2 BER XSTRATST. BRI R
Voka wE  Bibs [ At HAE Bt & a5

VR M BRI A

P3P P DX e P AR P B S I i A

Fig. 3 Lithologic columns with the locations of experimental and test points for the southwestern Huizhou Sag
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Fig. 7 Cement content in different depth intervals in the southwestern Huizhou Sag (data derived from whole-rock X-ray diffraction analysis )
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