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CONTROL OF SHALE LITHOFACIES ON THE SHALE OIL RESERVOIR
IN QIANJIANG SAG

YUN Nian-han, WANG Fu-rong, HOU Yu-guang, ZENG Hong-bin, YANG Rong-yan

Key Laboratory of Tectonics and Petroleum Resources of Ministry of Education, China University of Geosciences, Wuhan 430074, China

Abstract: The rock mineral compositions, porosity-permeability, pore structure and geochemical characteristics of the
shale reservoir of Qianjiang Formation in Qianjiang Sag, Jianghan Basin, are studied on the basis of core observation
and rock slice identification, combined with XRD technology, argon ion polishing scanning electron microscopy, low
temperature nitrogen adsorption experiment, high pressure Hg injection test and rock pyrolysis analysis. The results
show that the shale of Qianjiang Formation is mainly composed of dolomite and clay minerals, developed with massive
calcareous mudstone facies, laminated calcareous mudstone facies, massive dolomitic mudstone facies, laminated
dolomitic mudstone facies, massive argillaceous dolomite facies and laminated argillaceous dolomite facies. The

carbonate mineral intercrystalline pores and clay mineral interlayer pores are mainly developed in the shale reservoir,
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with the pore size of 2-200 nm, the porosity mostly lower than 20%, and the permeability of 0.1x10°-100x107 pum?,
belonging to low porosity and low-extra low permeability reservoir. Clay minerals are conducive to the development of
micropores and mesopores in shale reservoirs, while the dolomites contribute to the development of macropores, and
biogenic dolomites help the accumulation of organic carbon and occurrence of residual hydrocarbon. Generally, the
laminated shale has higher pore size, better pore connectivity and oil content than the massive shale dose. Especially
the laminated argillaceous dolomite facies, with porosity of 5%—15%, permeability of 1x10°~10x107 pwm?, main pore
size of 50-200 nm, connected pore size of 50-100 nm, TOC content of 1%-3%, S, content of 5x107°~35x107 and OSI

value mostly 400x107, is the dominant lithofacies of shale oil reservoir in Qianjiang Formation.

Key words: shale oil reservoir; pore structure; shale facies; Qianjiang Formation; Qianjiang Sag; Jianghan Basin
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Fig. 1 Tectonic map with sampling well location of Qianjiang Sag

(Modified from Reference [27])

1—RP PR A #H X (sandy mudstone facies); 2—Jal iR 11 ¥ [X (saline water-
freshwater transition zone); 3—#EEJfEIX. (salt thythm area); 4—HbHR
K 2% (pinch-out line of sandstone); 5S—H £k KZE (pinch-out line of
rock salt); 6—HBJZRKL (stratigraphic pinch—out line); 7— M1 At
(boundary of uplift); 8—Wi)z2 (fault); 9—4 U 5 1] (source direction);
10—IUEH: (sampling well )
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Table 1 Mineral compositions and geochemical
characteristics of shale samples
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Fig. 2 Lithofacies classification diagram of shale samples

[— A # (mudstone facies); II—/K Jii & 75 4 (calcareous mudstone
facies); IMI—= e A4 (dolomitic mudstone facies); IV—R 5K A 4H
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(calcareous dolomite facies); VIII—JK#AH (limestone facies); IX—[1z
# A (dolomite facies); 1—BX7 H:(BX7 well); 2—BYY2 JF(BYY2 well)
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Fig. 3 Pore structures of shale samples
a—HOIR TUAFE AR IR S B BB 1 28 (low temperature nitrogen adsorption-desorption curves of massive shale samples); b—ZUZ 4R TUAFE AR A
A BE—BE R 2 (low temperature nitrogen adsorption-desorption curves of laminated shale samples); ¢—fLAR4347 128 (RS (pore-size distribution

curves, nitrogen adsorption); d—fLBE A £k (kR & ) ( pore-size distribution curves, incremental intrusion Hg); 1—HUR = U8 5 A (massive

dolomitic mudstone facies); 2— R JK Jit & & # (massive calcareous mudstone facies); 33— JZ K I 5T == % #H (laminated argillaceous dolomite
facies); 4—8UZ IR = FiJe A +H (laminated dolomitic mudstone facies); 5—2UZIRIK T A 4H (laminated calcareous mudstone facies)
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Table 2 Porosity and permeability data of shale samples
in different lithofacies
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Fig. 5 Full-scale pore size distribution curves of shale samples
I—HolR = B A (S W) (massive dolomitic mudstone facies,
nitrogen adsorption ) ; 2—HUIR 2 Filfe A A (5 HoH R ) (massive dolomitic
mudstone facies, high pressure Hg injection); 3—HubR K Bl A A (&<
% [ff ) (massive calcareous mudstone facies, nitrogen adsorption) ; 4—th
RIKTE Ve 2 H (15 K ) (massive calcareous mudstone facies, high
pressure Hg injection); 5S—ZU R = A AH (W) (laminated
argillaceous dolomite facies, nitrogen adsorption); 6—2UZHRIR Tt = A A
(¥ & H 7R ) (laminated argillaceous dolomite facies, high pressure Hg
injection); 7T—4JZMRIK LR A4 (& S W) (laminated calcareous
mudstone facies, nitrogen adsorption); S—LUZMRIK IR A (FERE
7K ) (laminated calcareous mudstone facies, high pressure Hg injection);
O—E MR 2= R A A (RSB ) (laminated dolomitic mudstone facies,
nitrogen adsorption); 10— )2k 2 Jii Jé & #H (& H 9K ) (laminated

dolomitic mudstone facies, high pressure Hg injection)
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Table 3 Oil-bearing property data of shale samples in different lithofacies
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