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Fig.1

Location and stratigraphic histogram of the study area (modified from Pang et al., 2020a)
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Fig.2 Types and characteristics of reservoir space of mixed rock reservoir dominated by bioclasts

(a) well BZ13-1-A, 4 095.90 m, the cavity of a snail bioclast is filled with a large amount of mud crystal dolomite, which is dissolved into high-quality pore throat channels

along the wall channel of the shell, with a large number of intergranular primary pores developed; (b) well QHD29-2E-A, 3 311.50 m, overall, the body cavity pores of snail

organisms are well preserved, and intergranular primary pores are developed; (c) well QHD29-2E-B, 3 358.00 m, overall, the body cavity pores of snail organisms are well

preserved, with a small amount of mud-crystal dolomite infill and intergranular primary pores are developed; (d) well QHD36-3-A, 3 778.10 m, overall, the snail bioclasts

have well-preserved cavity pores, intergranular calcite cementation, and mud crystal encrustations
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Fig.3 Eighteen species of snail containing a biological cavity

(a) Rapana bezona Linnaeus; (b) turban snail; (c) green snail; (d) Viviparus; (e) Polinices mammilla; (f) Nerita japonica; (g) Babylonia lutosa; (h) Nerite snail; (i) green onion snail;

(j) Adeorbis plana; (k) torch snail; (1) striped zebra snail; (m) small snails; (n) cat’s-eye turban; (o) Turritella terebra; (p) Neptunea cumingi Crosse; (q) Oliva miniacea; (r) Murex
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Fig.4 Relationship between cavity volume and total volume of green snail
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Fig.5 Histogram of proportions of body cavity pore volume of different snail organisms obtained by experiment
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Fig.6 (a) Logarithmic spiral plane; (b) three-dimensional diagram
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Fig.7 Comparison of experimental method and formula method for body-cavity volume
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6 HBC R R L I SCHRR 1 7 AR B T Ge i AR e
HIESR ST A, N 41%. I 25045 B TR AL Bt TR
TR 3505 43 B U FL B BE Ry 31.209% 5 FEBE A 4 1 s £ L
LB 49.95% , 256 LE W WE s & s v A IR IR R A
Wyt JE A s FLFL B S 20.48% 5 W% IR FE IR B 1
IR FLBREEZ)°M 51.68%

1AL 2 L BB A i 0BT 110 i S B A
P, Ho e 25 R SE P R LR B 5 e 4 4 S FL IR EE 1Y
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FUARE S 0 G5 LB 298 51.68% , LA L Ry S Al
R S SR IBCRRL PR RS2 1Y SRR e VR T AN )
B E ISR B LB AR AR, R 52 4% 1 e By
BEiFL IR (BRAE 45, 2016) , BH o % )2 L B 16 1k
FFIE .
5 4k
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(2) 3 FHERAR B A il e S 30y A A X
TR BRI AL P A LA, B 5% % AR A A2 2
SR BRI A AR s AL AR o L i) e K PR 3R 5 A [
AR AT U AR 2 ] B s FLAL B A K/ IR TR
S ] — o R A LA L 2 S g D ] 322 R A
LB RN

(3) DAAEW wF JE & i 3 ) QHD36-3-A Jf:
3 765.03 m IR B RE i 9], 3 i Py B S 5045
FH 8RR s FL AL B B2 ~F- (6 R 60.18% , AR TR
AR FLIR B T3 A ORI R B IR B A 1w i
FLBRE 2974 51.68%
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Method for Restoring the Initial Porosity of Bioclastic Mixed Rocks
with Body Cavities: A case study of mixed rock reservoirs in the Es,,
Formation around Bozhong Sag, Bohai Bay Basin
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Abstract: [Objective] The Paleogene Shahejie Formation around the Bozhong Sag, Bohai Bay Basin, contains
mixed-rock reservoirs with abundant oil and gas resources. The unique biomass cavity pores (lumens) in mixed-rock
reservoirs are such that their initial porosity cannot be obtained by conventional formulas. No methods are known in
China or elsewhere for recovering the initial porosity for mixed rocks, although accurate recovery is a key element in
determining the evolution of the reservoir. [ Methods | Experimental and numerical methods were used to determine
the volume of the body cavity in modern snail samples. A physical simulation experiment was then conducted to
simulate the cavity infill conditions in an actual depositional environment. Finally, a formula for calculating the initial
porosity of mixed-rock reservoirs was derived based on commonly used formulas. [Results] Studies have shown that
differences in the snail species have the greatest effect on the percentage of body cavity pore volume (i.e., body cavity
porosity ). Within the same species, the main reason for the difference in body cavity porosity is the size of the body
cavity. For example, the mixed-rock sample from well QHD36-3-A at a depth of 3 765.03 m, with a high content of
fragmented bioclasts, has an initial porosity of 51.68%.[ Conclusions] A new calculation method for finding the ini-
tial porosity of mixed rocks is proposed based on previous formulas combined with physical simulation experiments.
This is highly significant in the study of mixed-rock reservoir evolution.

Key words: mixed rock; gastropoda; initial porosity; porosity evolution; body cavity pore
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