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Genesis and evolution of pore-fractures in deep sandy conglomerate reservoirs in
Bohai Bay Basin: Taking the Paleogene Kongdian Formation in Bozhong 19-6
structure as an example
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Abstract : Mapping of quality reservoirs is critical to the successful exploration and discovery of deep- to ultra-deep clastic
oil and gas reservoirs. This paper studies the genesis and evolution of storage space in high-quality and deep sandy
conglomerate reservoirs in the Paleogene Kongdian Formation, Bozhong 19-6 structure, and establishes pore-fracture
evolution models through physical simulation experiments and other means. The results show that: (1) pores formed by
dissolution of feldspar particles are usually high-quality reservoir space. The dissolution of potassium feldspar intensifies or
even exceeds that of plagioclase with rising temperature, indicating that potassium feldspar has greater potential for
increasing porosity of deep layers. (2) Gravel-sized particles, felsic composition and low matrix content are more
conducive to the generation of induced fractures, which are more highly developed in feldspar than in quartz. Vertically,
induce fractures of the first stage appear at a burial depth of about 2 500 m, that of the second stage appear at a depth larger
than 3 000 m with their number peaking at about 4000 m deep, and that of the third stage appear at a depth greater than
4 500 m with their amount increasing with the increasing depth. (3) Vertically, porosity is damaged by early compaction
and late cementation but improved by dissolution occurring in between: the early compaction reduced the porosity by

17. 38 % and the late ankerite cementation reduced the porosity by 7. 76 %, while organic acid dissolution between the two
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processes increased the porosity by 5.45 % . (4) Hydrocarbon charging is well timed relative to the second-stage
dissolution with porosity enhancement, and the first- and second-stage induced fracture development, thus, hydrocarbons
enrich in reservoirs at about 3 000 m deep. In addition, high-quality reservoirs may occur in the deep sandy conglomerate
at 4 000 m deep, where the mass development of induced fractures, together with the dissolution such as potassium
feldspar, greatly enhance reservoir quality.
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Bozhong 19-6 structure,, Bohai Bay Basin

SRR kB M T, VI, 45 DI B R R DR A i R L - AR AL B A AR E—— LU T 19-6 M3t i RALE AL R BIT ], Al R
SRS, 2023,44(3) :707-719. DOI: 10. 11743/02220230314

ZHANG Xintao, QU Xiyu, XU Peng, et al. Genesis and evolution of pore-fractures in deep sandy conglomerate reservoirs in Bohai Bay Basin:

Taking the Paleogene Kongdian Formation in Bozhong 196 structure as an example[ J ]. Oil & Gas Geology,2023,44(3):707-719. DOI:10. 11743/

08820230314,

RO KT 200 2R H L 4 500 m 1) 5
SAHLAT 1 500 24T )Z -2 AR . E A
YA AR (HETR>3 500 m) FTPG 8 (PR >4 500 m) 753
SR Z ST I SRR B e, e AN v T A
M 7E ¥ T 19-6 #4 1E A IR )2 AL 41 & B TR 2l
A2 R IR 25 HUZE HRTA 4 800 ~ 7 400 m 345 7= T
bl AT B BLOK A A A ) A A 9
8 000 m MBI Z K = Tk K™ o Al L, 2 - IR
JZ BRI AR I & 0 AR iR — B
IR R TSR .

X T LB B 9B 325 3805 3 A1 ) TR 2 - TR 2
J it S22 SR U, I SR £ J2 14 A 5 R T 92 o 240 3 il
SEEEAME . B R R IRZ B IR Z
T A 2 A R A OB T S s - ik sl i
AR T sl s — L B A B - A T S AR A R
BIZER B R R IE ] R R R
o R A [ o 2 TR R 0 S A T 2 0 At
19-6 1438 TR )22 F 8 T AR & AR 1 i Vg S AL
AR AT 5T A G, T AT A 5T 32 B4R P AR TR

SAF R AE KAt 2 R P R T Y dge /s R R
it )2 1 R B A AL A T T AR A, 24 T i VS 2
RZ R R SR . A SCEW P 19-6 493 3 1
B0 B GE T 1 I3k S 8 R 1145 4 A 1 2 7
I AE B B PR S50 5 T B, X T i A
(i) F) B PR B G AL R A T T IR AT, B ST T W I b
TRZ 0D WA 82 (0 FL -2 A X i T 5% SR X i)
Vi T 2 M R S DR ) P i 2 T LA 4 5

1 Mo A

T FE O T AR e R R b, e 2

LRI T 54 FE MM E AR B —
Ut 22 AL 2 DR I T BR 22 D 1 PR AR 2
B T R AT Ko 2 B AR B A ORI S5 LA ok
T Az 3l TR T A P M DA DU LG, A5 2
M E AR A G — A @b 19-6 i3 T
N R b R CI Sy eab P Ey v oy € ol W N R 7
A AR | AR O v T U, P AT SRR AR e, R
A MR 6 DA v TR 2 g DL A R A
MIERX L H A EACE WA R (1),

HIE R KRB IUEH(E, k) I (Es) FIARE
H(Ed) , FLIEHLIRM RS O 3, TR A & iR 8
AR DURR, FR R A B s e e s AW AR OB, T
SRR T RAR OB s YT 24 LA A e s o 32, i
JERIRD S AR SR T WA SR R AR E L A
IR NENCNEE P 3 VR R Sl RS S s N /N
T BUUR IR e A AR, AR TR S = f DA
R 19—6 1A 3t 2 B9 8 V25 A b T 4 Ok Y B IR E AR
Z— TR TS T5 K HA FR A RAR U R
0. Fa B R A TR T I FUs LS 24
JRJE W BRAAZ h, SLE 40 Bk 2 2 R ik
133 500 m, 7EHEGECE RE P 22 7 1SR A ARG T T Sl ALK
AAEHBE , SR 2T T ARA R T L K3
BRI T R 2R

2 fEIERAEAASERRE

ZERT 19-6 Mt UL 2 3 VB A T %58
X ST AT A AL Gt BR 6t 04 B 2R Uk B
R G B2 B A KA A S, BA
el A S KA S EREE A s A
8. 00 % ~ 40. 00 %, 44 16. 83 %3 KA1 5 FM 15. 00 % ~



%31 OB, TS B IR AR A 2 FL -G R R PR R AR AR 709
] . I ﬁﬁ%@ﬁzﬁﬁmﬁw
0 20 km B p—

e 182 H :'7--7'-'| *ﬁ'{j‘{q
A 13- 13 il =
| 2 - 1 éﬁi :::f: WA
Ed [
* Ezsl == :
~ Jﬁg j:{E ::::: WA
D R W TRV U | e
N g 4| -
=32 R
— A
2 PR
s A
N
i Ss
[ i N #Z A,
’v/‘ ’ Jb 3t 1?—”6'—1\‘ ’/‘ - ’/‘ ’ A ‘ ‘ ‘
FoRiUBUE S il AL IEW 2 HZEELL e A E hite
WX EhA JH A TR TR [z Vs

Bl s At b 19-6 M i 0 B KR 45 A AR

Fig. 1 Location of Bozhong 19-6 structure and composite stratigraphic column, Bohai Bay Basin'?
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Fig. 2 Sandstone classification ternary diagram of Kongdian

Formation in Bozhong19-6 structure, Bohai Bay Basin
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Fig. 3 Histograms of porosity and permeability distribution of reservoirs in Kongdian Formation in Bozhong19-6 structure, Bohai Bay Basin
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Table 1 Statistical table of reservoir space types and characteristics of Kongdian Formation in Bozhong19—-6 structure,

Bohai Bay Basin
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Fig. 5 Microscopic photos showing pore types in sandy conglomerate reservoirs of Kongdian Formation Bozhong19-6 structure,

Bohai Bay Basin
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Fig. 6 Scatter plots showing the correlation between framework debris particle content and thin-section porosity of Kongdian Formation

reservoirs in Bozhong19-6 structure, Bohai Bay Basin
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Kongdian Formation in Bozhong19-6 structure, Bohai Bay Basin
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Table 2 Statistics of porosity changes caused by diagenesis of Kongdian Formation in Bozhong 19-6 structure, Bohai Bay Basin
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Fig. 10 Vertical evolution model of sandy conglomerate reservoirs of Kongdian Formation in Bozhong19-6 structure, Bohai Bay Basin
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