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Fig. 1 Field outcrop characteristics and macro characteristics of test samples of the deformation bands of Upper Cretaceous

Honghuatao Formation in Yuan’ an graben (the black border is the permeability test area)
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Fig. 2 Microstructural characteristics of the single and clusters of deformation bands
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(a) Microstructure of single deformation band A; (b) microstructure at the intersection of small clusters of deformation bands B and C; (¢ ) local

characteristics of the cluster of deformation bands B and the contact interface with surrounding rock are relatively clear; (d) local microstructure of D-

3 in large cluster of deformation bands D; (e )local microstructure of D-2 in cluster of deformation bands D; (f)local microstructure of D-4 in cluster

of deformation bands D, and the surrounding rock is greatly affected by the margin transitional band
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Table 1 Statistics of permeability values of different structural

elements of deformation bands in the samples
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Table 2 Measured permeability ( x10~ pm’) of main structural elements of the D cluster in sample 2

sepggigs | D-1 ORI | D2BOLHZN | D3ROHEW | D-4BOHHN | DIL~2 HlDJ2~3 DJ3~4
AR~ | M | N~k | W | B~k | B | R~k | B | B~k | 0 | B~k | Ml
BER | 1.5~20.3 | 9.9 | 76.1~320 | 144.8 | 0.5~26 | 8.8 | 0.7~192 | 23.4 [19.9~646.4] 249.9 |14.9~192.7| 64.5




6 H

RTF A AR T G LL A A R ST U RV AR A O A 1 5 =B B G R T 7

10000 -

1000 —
g
2,
100 2
X
10 W
¥
1 N
. Sole e
(b) =110 mym| | ) :210 nmi =30 mm | [ ]|
5 7 9 11 13 15 17 19 21 23 2527 29 31 33 35 37 39 41 43 45
X (mm)

K5 KEfD 2 B A 2 I R A% J7 58 55 K4S
Fig. 5 Permeability point line scanning test grid scheme and test results of sample 2
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(a) Distribution of test points of sample 2; (b) the permeability test curves, which points position

corresponds to the points of (a) one by one along the X direction
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Relationship between microstructure and permeability of compactional

shear deformation bands of Upper Cretaceous Honghuatao

Formation in Yuan’ an graben

QU Fang"? , LIAN Chengbo'* |, CHAI Zhenhan” , REN Guanxiong®
1) State Key Laboratory of Oil / Gas Reservoir Geology and Exploitation, Chengdu, 6105005
2) School of Geoscience and Technology, Southwest Petroleum University, Chengdu , 610500;
3)No. 3 Oil Production Plant, SINOPEC Northwest Company , Luntai, Xinjiang , 841600

Objectives: Compactional shear deformation bands formed in porous sandstone often reduce the rock

permeability to a certain extent. The permeability characteristics of deformation band and its surroundings are one of
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the important contents in the study of deformation bands in porous sandstone. Because the width of a deformation
band is often millimeter, the conventional permeability test method can not meet the research needs due to the
limitation of resolution. In this paper, the effect of microstructure of deformation bands on permeability is analyzed
based on AUTOSCAN with intensive testing function in order to solve this problem.

Methods: Single deformation bands, small cluster of deformation bands and medium and large cluster of
deformation bands of different sizes in the upper Cretaceous Honghuatao formation of Yuan’ an graben are selected
as research samples. Based on the detailed study of their microstructure, AUTOSCAN with high-resolution testing
function is used for intensive testing, and the continuous permeability profile is established.

Results: The test results show that the low permeability points are characterized by drop-down peaks in the
permeability line scanning curve, and have a significant corresponding relationship with the deformation bands.
There are differences in the range of abnormal low permeability in different deformation bands. The greater the
thickness of the deformation bands, the higher the degree of abnormality; The permeability of different
microstructural elements decreases differently. The order of permeability from low to high is: central cataclastic
bands of large cluster of deformation bands < central cataclastic bands of small cluster of deformation bands < inter
band area < central cataclastic band of single deformation band < Marginal transition area < surrounding rock.

Conclusions; The analysis shows that although the thickness of deformation bands and the size of permeability
detection hole will affect the permeability detection results, the change of rock internal microstructure caused by the
formation of deformation band is the essential reason for the decrease of permeability. The central cataclastic bands
of medium and large clusters of deformation bands are densely developed, the strain hardening between bands is
strong, and the continuity is good in three-dimensional space, which is likely to have a great impact on fluid
seepage and oil and gas migration. Due to the poor continuity of a single deformation band, it is difficult to really
hinder fluid flow, but will enhance the anisotropy of the whole rock.

Keywords: AUTOSCAN; compactional shear deformation bands; permeability; microstructure; central
cataclastic band
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