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Abstract: The Mesozoic reservoir in the Jiyang Depression, Bohai Bay Basin, is taken to solve the following problems
faced by petroleum exploration, including lithology, diagenetic types, reservoir space, quality-controlling factors of
weathering crust reservoirs, through core and thin section observation, as well as other means of lab analysis.
Eventually, a multivariate reserve-controlling model is established to provide geological evidence for weathering crust
reservoir exploration and development in the Jiyang Depression together with other continental basins in China. The
results show that there are 12 types of rock in 5 categories in the Mesozoic weathering crust reservoir in the Jiyang
Depression, including terrigenous clastic rock, pyroclastic rock, volcanic lava, subvolcanic rock and plutonic intrusive
rock, among which the clastic rock reservoir is of the best with higher initial porosity. The dissolution of meteoric fresh
water and organic acids serves to significantly improve the clastic reservoir quality. Gas spillage, condensation
shrinkage, high-temperature and acid water dissolution are of constructive value to igneous reservoir quality. Clastic

reservoirs are largely affected by compositional maturity, compaction strength, early calcite cementation and organic
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acid reformation during secondary burial. Secondary dissolution pores serve as the main reservoir space. The quality of

weathering crust reservoir in the study area is comprehensively affected by many factors, such as lithology and

lithofacies, diagenetic fluid, tectonic evolution, and present burial depth, etc. ; therefore a five-element reservoir-

controlling model is proposed. The development model of the Mesozoic reservoir sweet spots is established, by which the

favorable reservoirs can be grouped into five types, that is, fault and unconformity window dissolution zone, residual

leaching zone after cementation, residual leaching zone following denudation, mixed dissolution zone and favorable

lithofacies juxtaposition zone.

Key words: diagenesis, reservoir quality , sweet spot model , weathering crust reservoir, Mesozoic, Jiyang Depression, Bo-
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Fig. 1 Location and tectonic divisions of the study area in the Jiyang Depression, Bohai Bay Basin

a. WEEVS AH 5 b, B BB R T RS 5 . W I B A — WA b X S PG Y L

45 M Bl 5 R T A R AL T A i
WIT I X, 32 52 TTORR IR H] 1 A 4 22 5 B2 R 9 BT i LK
CHET R AR TR R IX, A AR AT DA s/ R
b, AR Ml )2 JRE B /N B BT R R BT . LR
R MR A R A R SR TS A B RORER] =K
o B SRR AL, AT LAFEAI ST X N A5 5] 4 Fif 32 2240t
HAL S, B R — R (A X)) HE—FE— (B
X)) BE—E—RE(C X)) FIRE—E— (D X)) 1720

GEATS BB BT IX B AR T I 14 O S [ R
O H W22 5 AL 1 A 5 2% , 2230046 T3 i /R
BT AR AR AL TS 2 20 A, Je SRR i
Fyxb il WAL Tttt 23 B 1 AR R DRI
W2 K 8, P AR AUk B R sz B R P, D i
RILGIRE HA— 2 Pkt . W= FREE I A /A
TR AR, S R AR K R 8 RS A 1A
w7 , U7 A SRR TR R MR SRR AR

W QYRGS AR TURURE B Z R 18
fR B RIS 25 S PR, S T AP 2R 22, LA LS ) ot
IS H 2525 T8 O 32, Jay b DX 28 ] L S 2 T
EA TS T S Y B 22 S A IR L B RE A AE X
B @K RIAL T, R A —&
OB o LB 2 A 25 T 2 R i 9 o 22
Mg H R A R TR A A B
@b A B2 A AR R AL 2 5, S [ e 4 4 i
EFfLB A AR S R

2 SIRMEIE AT

D BEI e v A= B2 2 PR S 2% - T A2 i) b AR
etk BA B AR et . L2 Wiy A [
BES TR (V& WG [ 45/ 11 S 18T 245) Ry A ¥y 45 TR 306 T
FEX A1 73 R KIBCE RTLRRE RS, PR B e



%531 A A5 NS AT B G b U e e A ST i 2 AR AE o s R 5 i e 517
I M X T U b [X AL FA A HE B MR [ i X
T T T T T |
900 o
23 X g g el
R R R B 1
THESE [EREE
a0 LT o
IR -4
Hi o
Hi
IRRAE ~
1900 A SE
2400
£ T
E=d i
53 A T

2900

3400

3900

4400

Wiz AEAT RS SRE s KR

==

[ AU D |
e i

/e
L

E

e
F_____________J

N 1 | | | [EEEe)

B RokiliE BRE (L= A Wz

P2 v 2 B B AN [ 3 X A 5% B )2 SRR B RS A% S L P2 AR

Fig. 2 Burial depth, tectonic framework and lithologic composition characteristics of the Mesozoic residual strata in different areas of

the Jiyang Depression, Bohai Bay Basin
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Table 1 Composite classification of the Mesozoic buried-hill reservoirs of complex lithologies in
the Jiyang Depression, Bohai Bay Basin
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Fig. 3 Photos and micrographs showing typical cores and thin sections of the Mesozoic clastic rock reservoirs in
different areas of Jiyang Depression, Bohai Bay Basin
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Fig. 4 Photos and micrographs showing typical cores and thin sections of the Mesozoic igneous reservoirs in
different areas of the Jiyang Depression, Bohai Bay Basin
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Fig.5 Main diagenesis types of different lithologies in the

Mesozoic reservoirs of the Jiyang Depression, Bohai Bay Basin
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Fig. 6 Typical diagenesis of the Mesozoic reservoirs with different lithologies in the Jiyang Depression, Bohai Bay Basin
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Fig. 7 Diagram of reservoir space types with diverse lithologies of the Mesozoic in the Jiyang Depression, Bohai Bay Basin
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