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Abstract ; Chang-7 member of the Triassic Yanchang Formation is rich in oil and composed of organic-rich shale and tight
sandstone. The shale serves both as source rock to nearby tight sandstone and as reservoirs. An improved appreciation of
pores and fracture networks in the shale and tight sandstone reservoirs is of great significance to understand storage space
characteristics and migration mechanisms of shale oil and tight oil. Through qualitative description and quantitative chara-
cterization , pore types and pore size of the organic-rich shale and tight sandstone were studied by comprehensively utili-
zing methods including core description, field emission scanning electronic microscope, laser scanning confocal microsco-
py ,nuclear magnetic resonance, high pressure Hg injection, and low-temperature thermal adsorption. Organic-rich shale
contains intragranular pores,intergranular pores and organic pores, with most pore size less than 50nm. It also contains
micro-fractures. Horizontal ,low angle , high angle and vertical fractures can all be observed in the shale. The tight sand-

stone contains residual primary intergranular pores , inter-crystals pores and secondary pores ( the major type ) . Pore size is
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mostly larger than 2 pm and pore-throat size is less than 73. 5 nm. However, pore-throats that contribute the most to im-

proving permeability are those ranging between 73. 5 nm and 735 nm. Microfractures and high angle fractures can also be

spotted in the tight sandstone. Forming and evolution of pores both in shale and tight sandstone are suggested to be con-

trolled by sedimentation and diagenesis. Migration and charging of diagenetic fluids and hydrocarbon fluids worked toge-

ther to forge organic-rich shale and tight sandstone into an organic whole. The study also distinguishes three kinds of pore

and fracture networks and pathway of oil migration in shale and tight sandstone of the Chang-7 member ; (Dnonameter-mi-

crometer pores- fracture networks in organic-rich shale (acting as storage space and migration pathway within source

rocks) ;@nanometer pore throat-micrometer pores-fracture networks in tight sandstones (acting as storage space of tight

oil) ; @differential pore throat structure-microfracture-fracture networks between shale and tight sandstone ( acting as mi-

gration pathway for oil from source rocks to outside reservoirs).
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Fig. 1 Mineral matrix pores in organic-rich shale of the Chang-7 member, Yanchang Formation, Ordos Basin
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Fig. 2 Organic matter and organic pores in organic-rich shale of the Chang-7 member, Yanchang Formation, Ordos Basin
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Fig. 4 Micro-fractures in organic-rich shale of the Chang-7 member, Yanchang Formation, Ordos Basin
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Fig. 5 Fractures in organic-rich shale of the Chang-7 member, Yanchang Formation, Ordos Basin
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Fig. 7 Pore types in tight sandstone of the Chang-7 member, Yanchang Formation, Ordos Basin
a. X96 J, HEPE 2 028. 99 m, | 7%, #5#5fL;b. X096 J, BB 2 003. 87 m, K 7% R I FLALKLEAFL s c. X96 -, #1952 028.99 m, K 77, R4 J5 A= ki ]
flid. B522 I MR 1 948.09 m 4 70 FIACKIAIFLALAE 2 pm LA b se. X96 -, $BIEK 2 016. 18 m, 4 72 4F A4 G HIAL; L X96 -, HLIA 2 078.69 m,
K7 PR R IRAL , EHEZR X
L G5 Q. A

a R /m b S
40 ¢ #2015.92(1) 55| 164 171 ——179
351 #2015.92(2) o183 ——187 ——194
| ) T T T
#2018.77(3) =
_mo9 RIS
o7 =2078.69(1)
82078.69(2) 107
5 k
0 ot I N n L K, n L I L
23 34 45 56 67 7-8 89 9-10 10~15 15-20 >20 001 2 3 45 6 7 8 9 1011 1213 14 15

FLBRAR /um

FLBRAAR /um

K8 SRRZH IR 7 B a2 FLBR LA 4 A0 AR AE
Fig. 8 Pore size distribution in tight sandstone of the Chang-7 member, Yanchang Formation, Ordos Basin
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Fig. 10 Capillary pressure curve and pore-throat distribution of tight sandstone of the Chang-7 member, Yanchang Formation, Ordos Basin
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