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Abstract: Mesozoic volcanic rocks are widely developed in the Bohai Bay Basin. However, the
exploration of large-scale volcanic hydrocarbon reservoirs has remained a persistent challenge in
deep buried-hill plays in the Bohai area. . To investigate the primary controls on substantial
hydrocarbon accumulation, this study focuses on the Bohai A Mesozoic volcanic rocks, which
have recently achieved significant exploration breakthroughs in the Bohai Sea area, as the research
target area. drilling and logging data, sidewall core and thin-section observations, petrochemical
analyses combined with 3D seismic,we characterize the lithology-facies associations, volcanic
edifice types, reservoir space characteristics, and key factors governing hydrocarbon
accumulation.. Research has shown that the BZ-A structure develops three volcanic rock cycles
from bzse to top: basic, intermediate, and acidic. The late stage acidic volcanic rock cycle is
composed of multiple large and medium-sized acidic lava volcanic structures stacked together,
and is a thick and stable distribution of rhyolite. It mainly develops three types of rock
types:effusive facies including vesicular and massive rhyolites, and volcanic conduit facies
represented by rhyolitic cryptoexplosive breccia, which have the lithological and lithological basis
for developing high-quality volcanic rock reservoirs; Although primary porosity is limited,
extensive secondary modification—driven by intense tectonic activity and multi-phase fluid
dissolution—has developed abundant structural fractures and dissolution pores/fissures.. The
reservoir is vertically divided into a surface weathering dissolution zone and an inner crack
dissolution zone with a double-layer reservoir structure, and the overall structure is a large-scale
high-quality fracture solution with high porosity and permeability; The favorable factors for oil
and gas accumulation inBZ-A include high porosity and permeability acidic volcanic rock fracture
solution bodies, ancient uplifted anticline traps, proximity to the Bozhong hydrocarbon rich
depression, overlying thick layer overpressure mudstone, and late stage weak tectonic activity.
Based on these findings, a comprehensive hydrocarbon accumulation model for ultra-deep,
large-scale Mesozoic volcanic reservoirs is established, which offers valuable insights for volcanic
hydrocarbon exploration in the Bohai Bay Basin and analogous settings worldwide.

Keywords: Bohai Sea area; Bozhong A structure; lava; Large scale reservoirs; Main controlling

factors of reservoir formation
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Fig.1 Structural outline and comprehensive columnar diagram of buried hill strata in the Bohai Bay Basin
# 1 I MIRE A RO
Table.1 Overview of Volcanic Rock Drilling in Bozhong Sag

¥ i& F A LYl i
FHIFLIRIE 9.2%
T8 T4 s 7 BZA-2 WEUE 425 SJE 393
T8 T4 o 7 35 i TMECE 425m THIEBE 0.3mD X )2 393m
B 226
;ﬁf 151m THTLIRE 9.5% "Uz 66m
e m -1 IR 9.9%
7 Ilrl h/\/\: b 7 10
TR AR o B 91m SEAIE B 0.4mD iz 10m
JKE: 51m
MERE: 52m
LR 10.9%
i b d WS 118 )= 86
A MR b i ST 118m TR 10.2mD 2 86m
2 161m
TR 82m EFLBRE 18.7%
i Ehle WE 52
F A et BEIR A 173m SFH5#EZR 70.9mD il 52m
Z A 110m
MBCA 403m SERFLRRE 4.8% A2 39.8m
] £ /\: f
FR R o KA 6m FHBIER 0.1mD JKJE: 135.1m

5/2319




TWT BZ:\-’z I BZ:\-)] JE
3 5 i
WAER R R LA ERE (T N ”:ms\_: — (€54 D) (vu )

% (ms) [3500
.-4555

-5210 -

45

-5865

-6520 5505 >
s [ 7 8. o

A ORI E AR KDL R AL K BLE KLEIE ERT TR IR

(a) b A RIS il T R4 ) (b)hrh A R I L R T
P 2 e A KL I - TR ) T 285 A4 RFALE
Fig.2 Structural characteristics of the cross seismic profile of the Bozhong A

2 B A KILE A BEHRHE
2.1 iERERFHHE

BZA-1 1 2 et o A= SR gl 5 J5 B2 53 33l 355m A 426m, 15 1 43 3 HUEE © 33 JUAN
26 i, LB R EIFBCAEEE (B 3a filE 3b) o MEEL BFE, MHCHHFHIRESR
Lingls (K4  JeRimses (Bl 4b) | maUmfEmmbss (Kd4o  WiEMbRE (K
4d)  RGUIEERCE (B 4e) FRSUIKILAERE (B 40 & Muart, DLATIU S A,
BRI RALRSCE B KA, Bl BT ILEASILE & BRSO N (Ba) , 8
TBERGE R (B 4g) KERRIgs ) (B 4h) , BRREZL i AR a) DU R 2 O IREES T K
SRR ALK, [N B AT LIS (4D 5 BURIRSUA Bk MR A, HABDIRGH,
PR FEOARK AR R AT (Bl 49, ), HEASERIRY 15-200%, K WFEEi (&
4O FIBEFER AN (B 4D S5 R YE KL R, BRI SR A JURSAE, %
PR MEURRRBE MRS R BEE, ZWUCKILIZENIERE b, M SR 7E K 1L E i
B 20 Do 2R LS LS T SR L AR, T K Ll s B L AR RS R, LA A
BT BHE RO SUBLREE (B 40>, BB ABRAE AR BIATREUE . fBRIA IR AT
i, (BRI AR bR, S5 AR BORSUR ARRZE, BIEPTS EE: W MRS ) I
ZRETH B, WBCE KAWL A TR, W RO h], S MR A R,
AR E R AT (B 4d) , HERIBMERE 0 EE X9 E M IR E fRRAIE TS
YIONTT s e, BBk IS SFJa IDTTE RSSO AIYe o, 1T Feule A il e ik 50 Jis 00

6/2319



EIEEH KM KA. FINZIE R T BRSO K L iR (& 4f) R R

g RE (K 4e) K. FTFAIFBRZIAEMEEICE TAS BRE, WIOHFSio Ha& &
N 69.08% ~75.96 %, 144 71.97 % , K,O+Nay,O 4 & &8 4.79% ~8.97% , ¥4 7.03% ,
BIENREUE X8 (B5) .

o GR (RTM|ZDEN| 1| g i 2
W honssalorsoodinzsnl DT | | 1 gy Lt | i s BT gy (8] g gy |90 | SR RTNIZDEN br [ 3 | s |sot:
L2 2 ci}:'c-]o‘?‘gmg"fﬁ o—so| g7 o3| 0 —s0 fir | R & # % [ 5P IROXOMICNCE o — b | o | o —
T =] <= p
5= = -l[ 3 e
o s A B = £| D [—
(I—‘_ { =
= —| st O —
i 2 e ARE 5 g
5000 B { D |
% b —
== . _ g
§ I Alaaa i ! =
}1[s0504 J — ¢ 4 % —
— 14900. { s
| § =i
Is1001 @ - kit { s
L f 4950 |
| - ? D [
= p
1505 f: 5000. Al i ‘1 i ;
= — | E
* (——} A\ RS = 3 s
5200 } — 1 |s0s0. st 1 =
2 [ (—
' 5 =
5250 I 5100. 4 5 -
. A BIRIE
= Bl \
5150 ¢
[ (2] W L =t —
et BEL SO ER RN

K3 A Mg BZA-1 J#F1 BZA-2 JF45 A AR IE
Fig. 3 Bozhong Structure A Composite Columnar Section Map of Well a and Well b

7/2319



K4 i A RE L s A PERRIE

Fig. 4 Lithological characteristics of volcanic rocks in Bozhong A structure
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Fig.9 Reservoir space types and characteristics of volcanic reservoir in Bozhong A structure
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Fig.10 Reservoir space types and characteristics of volcanic reservoir in Bozhong A structure
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Fig.11 Evidence of multiple types of acidic fluids in the Bozhong A structure
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Fig.12 Reservoir space types and characteristics of volcanic reservoir in Bozhong A structure
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Fig. 13 Tectonic evolution process of volcanic rocks in Bozhong A
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Fig. 14 Identification of Organic Matter Abundance in Bozhong A Structure and Surrounding Depression
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Fig. 15 Characteristics and homogenization temperature of fluid inclusions and the charging time of the

Bozhong A buried hill oilfield reservoir
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Fig. 16 Scale based Reservoir Formation Model of Mesozoic Volcanic Rocks in Bozhong A
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