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Abstract: The study on petrology, mineral composition, organic geochemistry, pore types and sedimentary model of
shale from Chang 7 Member of Yanchang Formation in southern Ordos Basin shows that there are three types of mud
shale in the area, including massive mudstone of muddy debris flow origin, normal-graded mudstone formed by turbidity
current, and laminated mudstone deposited in lentic environment. The former two contain numerous terrigenous clastic
minerals, while the latter has high content of carbonate minerals as well as high organic carbon and soluble and
pyrolysed hydrocarbon. The kerogens of the mud shale are dominated by type Il with minus of type 1. The reservoir
space of shale is mainly intergranular pore, intragranular pore and microfracture, with rare organic pore. The laminated

mudstones are characterized by various pore types and large reservoir space. The massive mudstones formed by muddy
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debris flow are deposited at the slope toe of lake basin, while the normal-graded mudstone of turbidity current origin

and laminated mudstone are widely deposited in the center of lake basin with large thickness.

Key words: organic-rich mudstone; shale oil and gas; hydrocarbon generation condition; geochemical characteristics;

sedimentary model; Ordos Basin
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Fig. 1 Tectonic map of Ordos Basin with location of the study area
(Modified from Reference [14])
1—7#5 i 7 (boundary of basin); 2—f4151 # (boundary of tectonic
unit); 3—Wi )2 (fault) ; 4—JAI i (river) ; 5—i7 K (paleocurrent ) ; 6—
Wi (city); 7—WHFE X (study area); 8—NA €47 T4 (black shale) 0~40
m; 9—REJRITA (black shale) 40~80 m; 10— (4 B4 (black
shale) 80~120 m; 11—=FAMATZ M MW (delta front and semi-deep
lake); 12—=fAMFJR (delta plain); 13— &M (flood plain); 14—

{37 (well location)
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Fig. 2 Comprehensive stratigraphic column of the Triassic Yanchang Formation in Ordos Basin

(Modified from Reference [22])

1—A 44 (unconformity ) ; 2—H P75 (medium sandstone ) ; 3—4IHP A (fine sandstone ); 4—IRFFM LA (argillaceous siltstone); 5S—I87+ (mudstone ) ;
6—if T (oil shale)
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Fig. 3 Photographs of massive mudstone cores

from Chang 7 Member
a— LB B 60 BT OR U BRI HOR P8 A X4 3 ,1076.1 m (massive
mudstone with brownish yellow floating muddy gravel ); b—HIR 8 %%, i
VEE I & AEARIE  X41 H,1090.5 m  (massive mudstone with partly-
deformed mudstone clastic); c—HCRIEE T B ALTEIK, 7T W/ NG e &
6 JE ,X41 #,1012.4 m  (liquefied sand veins in massive mudstone with
small mudstone clastics); d—HRIEAE IR ALK, X41 H,1098.6 m

(liquefied sand veins in massive mudstone )
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Fig. 4 Cores and micrographs of normal-graded mudstone from

Chang 7 Member

a—IERFRA, WEAIERFLZ,X51 3,931.8 m (normal-graded

mudstone with multiple normal-graded laminas); b—I1F 75 U & JEE B #Y

Y H R ,X51 H,925.8 m (groove cast at the bottom of normal-graded

mudstone ) ; c—IERFIRA,X55 F,850.9 m, IEAZ I (normal-graded

mudstone under cross-polarized light); d—IFRiFIRZ, WA PLE,X52

H,1251.9 m, H4 Y (normal-graded mudstone with organic matter under
plane-polarized light )
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Fig. 5 Cores and micrographs of laminated mudstone

& 5

from Chang 7 Member
a—Je A PR S , X41 3£ ,1060.1 m (phytodetritus in mudstone ) ;
b—Ue AR B EEE A R, X52 9 ,1252.2 m (mudstone with brownish
yellow tuff interbeds); c—& A HLUTLUZRIEE , X41 H,1090.3 m, Hf
)% (laminated organic-rich mudstone under plane-polarized light); d—W#}
WAESE SHHURSUER R, X52 H,1292.0 m, 1E 38k % (thythmic
alternation of siltstone lamina and organic lamina under

cross-polarized light)
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Fig. 6 Bar charts showing the mineral compositions in different types of mudstones in the study area
a—2 AW YA (1~7) (whole-rock mineral composition); b—2%k -5 ¥ (8~11) (clay mineral composition); 1—A 5% (quartz); 2—1 £ (feldspar) ;
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1—HUR A (massive mudstone ) ; 2—1ER7FF I8 7 (normal-graded mudstone ) ; 3—40Z 4RI (laminated mudstone )
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Fig. 10 Main reservoir space types of shale in Chang 7 Member of the study area
a— YR YA Uk 22 [ 7% AR E] L, X42 H,960.8 m (residual intergranular pores between grains in massive mudstone); b—SUZIRTe A Bk 525 +549
Z [a4Ea] L, X40 F,1143.4 m (intergranular pores between grains and clay minerals in laminated mudstone); c—1EHRLF YR 5 %6 04 2 (8] fépkzla] £L ,
X50 H:,946.4 m  (intergranular pores between clay minerals in normal-graded mudstone ) ; d—2UZ ARV 750 A RFL , X52 F,1251.9 m (intraparticle
dissolved pores in laminated mudstone); e—4JZ2 4k U&7 i 5" ¥ N it [A] £ ,X40 J,1143.4 m (intercrystalline pores in clay minerals of laminated
mudstone ) ; f—20Z R A TEERD N S ETFL, X52 FF,1251.9 m (intercrystalline pores within pyrite in laminated mudstone ) ; g-ﬁ)%””(/)ﬁ%;ﬁm)ﬁ}[‘ ,
X52 3£ ,1261.3 m (SEM image of organic pores in laminated mudstone); h—%C)Z MR Ve 5 A AL N 24 48 ,X52 H,1251.9 m  (SEM image of
microfractures in organic matter of laminated mudstone); 2RV A M R A% TR R T % 4 ,X52 H,1261.3 m (microfractures filled with caleite in

laminated mudstone )
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Fig. 11 Sedimentary model of shale in Chang 7 Member of Yanchang Formation in southern Ordos Basin
(Modified from Reference [36]).
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