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Abstract: Mesozoic volcanic rocks are widely distributed in the Bozhong depression of Bohai Bay

basin. At present, volcanic oil and gas reservoirs have been found in several formations, which have
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great exploration potential. However, the complexity of the volcanic lithology and lithofacies in the
northern part of the Bozhong depression and the non-homogeneity of the reservoirs due to multiple
tectonic movements and fluid modification make the study of the mechanism of reservoir formation
relatively weak at present. In order to clarify the main controlling factors of Mesozoic volcanic reservoir
formation, this study analyses the petrological characteristics of volcanic rocks by core observation, thin
section description, physical properties and major element data, classifies the volcanic facies based on
the seismic data, and systematically summarizes the formation mechanism of the effective volcanic
reservoirs and hydrocarbon accumulation features. The study shows that: There are 7 types of volcanic
rocks and 6 kinds of lithofacies, the dominating reservoir space is pore + fracture network type. The
intermediate-acid volcanic rock is the basic condition for the formation of high-quality reservoir, and the
effusive intermediate-acid lava is the favorable lithology and lithofacies for the formation of high-quality
volcanic reservoirs. The tectonic fracture and the dissolution of meteoric fresh water and organic acids in
the later period ensure the effectiveness of high-quality reservoirs and greatly improve the porosity and
permeability of volcanic reservoirs. The main hydrocarbon source rocks in the study area are directly
connected to the volcanic buried hills, or can be effectively transported through faults and
unconformities, and can be aggregated into reservoirs by developing multiple anticline trap in the main
period of reservoir formation, while the Third Member of the Shahejie Formation and Dongying
Formation, with thick layers of super-pressured mudstones, act as an effective cover and are steadily
laterally distributed on the whole area.

Key words: Bozhong sag; Mesozoic; volcanic rocks; reservoirs; reservoir space; volcanic oil and gas

reservoirs

o TR At S BOSORUR IR A S . HATE
AR B KL B SR RRAE AT T R
F RPN )ZE F 5 30 o A 2 R AR R AL LA B
Gt SNl TR T BUN DN S -2 N

0 35

AR R, BE A B A B A 00 B A e B R R T AN
W IR o KL 2 % 5 AT R ST L A 4

i1

R o N R B R S P N P @ ITE =
BEd R n] LGB 313 20 k4 20 4E4%, 3R E A 20
20 50 AR Bk 2 7F 1 VES JR 7 M A I F L U )1 A
VS S R T 2 A KA AR .
[T 5 7. 8 V08 35 v S 2 9 Y T e R Y AR
T o3 22— — R VA S R ) S DX,
LR R L R e S TR MR X BT — R S
R, EE SR AR, T RER 9 -
1L 19 — 6.3 26 — 6 25 224N T 11 il <380 AS 7 B
A5 G (5 B VA T P9k 1L 9l A R T — A R By
Bro AR LI A AR R A 2 A T L ) 17 B A
BB 53 AE RS A A, BUR B RCOR, BER A
F &M EBBEAEA AR ls B e 2o #
VY T R A

b R A AR R O s i SR R T 20
T2 70 ARAR IR A R RS — o R L A BRI

[ il DXk L i 2= B 45 A TR i < F A
DL A 2 22 45 T e e AR R LR ki
1Y R AL B0 A L P AR T R
i e D A 2 2 A T KA R
TEABE ST T 300 m DA AY R i O AH DA B Jg &
R R H LF (A2 o i i 0 S A R A s A
AEYEE MRS I A 52 50 KA | 5 R OE 1L 2 1)
TARAE 22 R 3R B A B R A A -
JRAR B DR ER T 4 i il A e O LA 2 5 i T
DQIIE=S i k7 TR 2P0 R sk SO L Q1 TP =i B e o )
BARCZITRE T A e A AR #)2 & & R AE
P R R AR OG5 (EL X ik o S A 2 A A
Si DALA i A R E LB O A i LSRR 2R SR 20T
VR 22 5 W 5 F T 8 R rp 28 L U S AL
B e 2 TRAGAIR L XA 4 B g 2R B K Ll R
R T E R .



55 6 )

TRAFDR L S5 B T 10T I 3 A LA R R R R R SR 2%

1803

FI R & XF 8 v 11 B B 3 8 A O F 9 4
Al TACER K A A s AR R A R 2 T
Z WA iz B ) i O A2 KA I DB 1 T A5 22 Bl
PRVE b 9 52 080 (A5 Ll = 2 1 T R 20 L 3
J 2 DX SBT3 4 TR 2R A ) AT A A
Bk . ASCEET A O LR B a TR A5G
I e st s AR VU3 P i) s N7, O 5P 0 0 K Y
B RGO 5T DX b A2 B KL s A [ 5 P A K B 4
i RS J2 T2 B2 A 2545 20 M Ll e il U
fiE o LAY S A AL 0 3t 1) L il OB PR B B A

1 X R

e T A M T R B R, T AR D 20 X
10" km*, 2 —NEE TR HE Rl e 2 1
eSS (BB A LN T R AVE =S i
R M T A T g B 8, R A R
AR B AE 283078 (S pg AR AT L 2R DY 1 2R
(Mg 0 e IR I e 4 (8] 1a by R AEAR LK,
AR MEEn T— RIR N EE S B TR
IR R R GE, E B LIEWNR 0 A Rk | 8 1
2T Sk S T RN A T A b A 3 AL T
IERCR YRl W iU R s

O F AT AT XA 10 4 R 7R v AR Sk
WA )z . 3R i ARy SCEA L A AL v i
HAMBPHE 1e, ¥ 2>, XEHKIERNET .
JEA I TE T B H A JZ A7 2% M2 AR A TR X )R
JEZRR ., RECH I HE S, b MR LR R4
KA FEERTZMEN(E 1o, JF B 5 XA
TE A8 1) K2 G\ 1) 28 Al e TR0 M BE K. RN A
41 U~ Pb M 4F 48 3t #F 58 X 4F % 5 [ o 152 ~
108 Ma,

2 EMEEEEE

A M

i 3 A R LSS E TR F 5T XA PR R
o, FETREOSIMM 26 DHEM R ITRTE TAS
K8 D E s e X EE R T A LR A R
MRS MBCA (R D, R EEEE T R4
Bt 2326 FTREIE 52 DX I 25 30 o3 Ol il e DL
KONEE A PIRIE . Hom Jalii a5 2 e Vi
T L2 e B s SR B0 s KO T e DL kg
FRRE MBEK A KT N E.

2.1

o X2 R B R R , IR K, BAT [k
(] B 25 48 8 UL AL A A 1 e iR A 1. B
(40 % ~50%0) 22 Ry Sk R A1 BV A7, ik 5T £h 40 A
R AT HE S 2 L A A 0] DWLRLIR B AT (<10 %6) 5 I
R Yy ks v, R ZECAL B R (K 4a) . L
HARRRIRIKG, 2 HAT BEAR S5 8 RLTE 454 , Jok
P . BE S B A (35 %), T R AL K A
Tl i BLAT WS [ HE 51 B AR AE (BT 4b) 5 HAR 27 18053 T
A R R S ML A R BT R A P R A oKL
FonAZRE ML A ARWBRA A E 2
TR A ELAT R T 25 89 e 32 B2, HOlR A i . BE SR T
W) R A (25 % ~35%) IS A MK A
25%0) s B A 2 R AHE A MR A B AT
HEZ (B de) . 221l 522 K 0, AT W48 51 38 U454
BEIRGE M, R B AL . BE S R 2 bR
KA (3026 ~4520) B faTN A (5% ~10%) s FE i R B
R AT T B ] 2 ) A R B S R e A
fL 85 W 07 i A 5 ST RO A AR (B 4d) .l
SUIESS I s DU 8 B e R U Tl A
. MBUF R — PR T KA AR R IR K A,
BE N A SR B TEANSE K BEAR G5 b kR g L B
TSR . B 32 B A1 98 (30 %6 ~40 Y0) S FR TP ARt
KA (2096 ~30%6) s 650 Ry K A1 S A 8 1 ot 4L 1 1
Ky G IR (B de) . BB M BR A 0 KRS 4
HAR S A KA, BB A R A R L T 2 B A ik
SR AR IE B RR A B R PR M (B 4f. g b)),
FA BRI AT 5 5 R TR AT B A A 43 Sy L T BT B A A
BRA RO SR BRI RS . PR X R B MK A2
i B EEI S B Y 2 AR A AR
(K 4D,

G TR X C A I P I W S A A
A DL B AN [R5 P LB 5 E R B W
255, WFST DX IR FL B BE 43 A 7E 0.6 %0 ~30.8 %
ZIELSE LB E N 11.6%; B % R £ 8 fi 1
(0.001 3~5.86) X 10 ° pm® Z ], FE ¥ B &R N
0.58 X 10 " pum® (& 5), AR i A2 Xk i) b M1 B
it 2500 3 0 43 2R U FDRE 2 R0 40 o T — [ A 26
B T 2R ZALBRE AR TE 12.5%~30.3% Z 1], &
RN (0.098~5.860) X 10 ° pm?, N E fL-H LB
RUGEE s 1L 254 2 LB BE Zr M 7E 3.620 ~12.540 2
], B35 %8 (0.011~0.143) X 10 * pm?® . K ALK
B E s I 26l 2 LB A A AE 0.6 20 ~3.6 02



1804 WOMROK 2E G BR R 22 O

5% 54 &

6] .95 3% % 4 (0.010~0.014) X 10 pm?* . HALFLAE
BRUGEE . WIS G T s R R WL R R A 2
Witk 25 S R (R 5) . Horp o f T R B34 A 05 2 R
FLHCE PR B BVRTE | 25662 I i 2%
PRI R AR R B fL -8 B 2 s 8L

Zlg EEL T N AR AR ALK B
TUGEZ s BE I B P 15 i 32 2k A (I 2R A )= IX
N PE R e 22 . DRt LUK T 5 B 0% 4R i
F14 T IR P Bk AR R 0 UKL T o O 2 0 v R M A

FE T IR 5 fift 2 B9 A A

[@ ] &t
e s
ELL mmx
) i

i [

QUPTSA_~

‘;!___EJQJQELﬁf 0

c o ]
2 B | R
z@ Eﬁ. . ; =1 :”UH:
—
7 e s
é}:f I =
B
PG
E
i i
b JUlh a4
'+
# o
%
% T T T T T
S
g;—ﬁ R S ==
" ==
i o[BS
%
/% ?ﬁ))}i?@éﬂ rvr vrvrvr
TR e
B R

|\V\V\\/| lvvv| |:: 3% ::|

a. T v 1M R 7 P 5 b, e T R PR T R A s e TR ML R AR R ER A R A
B1 BRXEXEBEECERRMETIRE

Fig.1 Structural location map and stratigraphic histogram in the study area
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Table 1 Petrological characteristics of volcanic rocks in Bozhong depression
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Fig.4 Lithology characteristics of volcanic rocks in the northern Bozhong depression
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