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Fig.1 Location and stratigraphic histogram of the study area (after reference[28])
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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, 3 311.5 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 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, 3 778.1 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
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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 pecten
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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-difnensional diagram
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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 u \Ei)mass 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 re\setsciir. [Methods] Experimental and numerical methods were
used to determine the volume of the body cavity«in modebsnail 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
and Discussions] Studies have yshown that differences in the snail species have the greatest effect on the
percentage of body cavity pore/velume (i.e., body cavity porosity). Within the same species, the main reason for
the difference in body cavity porosity: isTl;e 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 initial 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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