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The microscopic features of pore structure in
Gaotaizi oil layer of Daqingzijing area
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Abstract; Rock pore structure is a main factor affecting oil and gas recovery and fluid (oil, gas and water) storage
capacity of reservoirs. Therefore, understanding the features of pore structure is crucial for improving productivity
and recovery factor. The pore structure in Gaotaizi oil layer of low permeability in the Lower Cretaceous Qing-
shankou Formation in Daqingzijing area are studied comprehensively by utilizing several analytical methods such
as core, cast thin section and petrographic images, especially laser scanning confocal microscopic 3-D image.
Three topics concerning the issue are discussed here: (1) relationship between porosity and permeability; (2) in-
fluence of pore structure upon porosity and permeability; and (3) factors affecting the capacity of a reservoir.
Key words: pore structure; images analysis; control factor; reservoir evaluation; reservoir of low permeability;
Gaotaizi oil layer;the Songliao Basin
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Fig. 1 Map showing the location of

Dagqingzijing area
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Table 1 Helium - porosity and air - permeability of Gaotaizi oil layer in Dagingzijing area

Fe Eoy: 2= BREREE/ m ESg 3 fLEE, %  BER/ (107 um’)
B 228 - 26 2 125.50 ~2 189. 82 AR 8.7 0.11
2 %29 -57 2125.50 ~2 189. 82 E-BARROTE 6.1 0.06
3 #31-55 2185.35 ~2271.30 EKBB KA EBDE 6.5 0.08
4 131-58 2185.35~2271.30 M RAN KA EBE 7.3 0.10
5 158 -7 1 939. 10 ~1 949. 50 KA EBDE 11.9 0.67
6 #1181 -21 1 626.50 ~1 637.55 SRR EBOE 9.3 0.09
7 191 -19 1.906.50 ~1 938, 15 AR R 14.8 1.01
8 #,191 - S20 1 906. 50 ~ 1 938, 15 B RN KA S BT 12.9 1.41
9 195 -6 2089.80 ~2 191. 10 WA 19.6 7.82
10 %195 - 63 2 089.80 ~2 191. 10 BE 18.0 5. 60
11 198 -1 2 241.40 ~2 245.70 X BB ERTE 5.3 0.22
12 8198 -7 2 241.40 ~2 245.70 W RS 1.9 0.08
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Table 2 Parameters of pore structure of different types
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Table 3 Volumetric poresity, total pore area, permeability, and other parameters

FEMITEY H B BB, % ALY B BY um? BER/(1077 pm?) RRY
10 # 195 - 63 16.0 614 448 ~798 102 5.60 I
5 #1s8-7 9.1 283928-~393307 06 -
7 #191 <19 9.6 263 089 ~ 336 528 1.0l i
8 W 191 - 820 5.8 140 337 ~ 557 872 1.41
2 198 -7 0.6 19 043 ~23 821 0.08 I
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Table 4 Micro-porosity and pore — throat size
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HaF S AL, % BER/O0 P um’)  HILEE. % HIFLH/ m LR pm
10 18.0 5.60 11.3 18 ~39 14.2
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7 14.8 1.0l 34.9 . 6~33 1.2
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12 7.9 0.08 92.0
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Fig. 3 Images of the cast thin section of No. 12 sample
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Fig. 5 Images of the cast thin section of No. 10 sample
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Fig. 6 Diagenetic evolutionary paltem of reservoirs in Daqingzijing area
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