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Diagenetic facies and reservoir quality evaluation of Chang 6 sandstone reservoir
in the upper Triassic Yanchang Formation of Huaqing area, Ordos Basin
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(1. State Key Laboratory of Oil/Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu 610059,
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Exploration and Development, PetroChina Changqing Oilfield Company, Xi’an 710018, China; 4. National Engineering Laboratory
for Exploration and Development of Low-permeability Oil &Gas Fields, Xi’an 710018, China)

Abstract: Based on thin section analysis, scanning electron microscopy analysis, cathodoluminescence analysis
and physical property analysis, the authors studied the sandstone composition, the relative importance of chemi-
cal diagenesis and physical diagenesis, authigenic minerals, pores and physical properties to reveal the formation
mechanism of Chang 6 sandstone reservoir with low-permeability in the upper Triassic Yanchang Formation of
Huaging area, Ordos Basin. The authors selected 15 diagenetic parameters to quantitatively evaluate and divide
the diagenetic facies of Chang 6 sandstones on the basis of an integrated study of sedimentary facies and diagenet-
ic processes. The results show that the Chang 6 sandstones have experienced strong physical diagenesis and weak
chemical diagenesis, and hence the primary pores are the most important reservoir space; in addition, it is the

compaction and calcite cementation that cause the porosity reduction and poor reservoir quality. The reservoir quality
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of sandstones affected by the northeastern provenance is significantly better than that affected by the southwest-
ern provenance. Furthermore, the southwestern sandstones, showing weak cementation and strong compaction
diagenetic facies and strong calcite cementation and moderate-strong diagenetic facies, have poor reservoir quali-
ty, whereas the northeastern sandstones, especially the middle sand bodies, which show chlorite cementation
and weak-moderate compaction diagenetic facies, have good reservoir quality and are thus recommended as pre-

ferred exploration zones.

Key words: Ordos Basin; Chang 6 oil reservoir; diagenesis; diagenetic facies; reservoir quality evaluation
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Fig. 1 Map showing the location and sedimentary facies of Huaging area during Chang 6 period {modified after Zhao Junxing
et al.» 2008: Li Xiangbho et al., 2009: Liu Haowei ez al.» 2010: Deng Xiugin et al.» 2011)
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Fig. 2 Photomicrographs showing diagenetic characteristics of Chang 6 sandstones in Huaqing area
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Fig. 3 Histograms of authigenic mineral content of Chang 6 sandstones in Huaqing area
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Fig. 4 Histograms of cements and matrix content of members in Yanchang Formation of Huaging area

0%

1%

3%

4%

9.4%

7%

12.7%

2

16.4%

1

19.4%

11.5%

4b

19%



1 6 57
6
5
6
6
BRNREMEE% HAHREWEE% BRNREMEE%
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
40 + 40 r - L 40 ’ s x
[ ] [
* [ J
30 1 e 301 301 °®
8 . & B * o ® *
N ® L)
% . A % ° o’ % o.
B 30 Ea) oA E0) o
J * . 3 y ¥
& ot & &
® *
®
101 101 1017 o
FEKRI HRK2 fERR3
0 a 0 b 0 c
ARPRENEER% HATREWEE/% ARPRENEER%
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
40 ; 40 . ; . 40 ;
[
[ )
30 30+ ¥ 30
2 < ° B
1 2l o il
& & AN sRE|| B
[ond B B
20 1 20 1 20 1 e R
: A
= [ d
101 101 101
HeRKA+S EERK6 RKT
d e f
0 0 0
BB E % BRI &R % ER RN & E%
10 20 30 40 0 10 20 30 40 10 20 30 40
40 ; ; ; 40 ; ; : 40 ;
301 30 1 301
S ° & &£
3
& . #RE| H 8
= = = ¢ ®
20 201 201
: . y .
& & & b
10 1 101 . 10 1
LR KS HERHK9 HERK10
0 g 0 h 0 !
5 I~ 10

Fig. 5 Plots of minus cement porosity and cement content in members from Chang 1 to Chang 10 in Yanchang Formation of

Huaqing area Ordos Basin
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Fig. 6 Plots of minus cement porosity and cement content of sand bodies of Chang 6 affected by the northeastern and

southwestern provenances in Huaqing area Ordos Basin
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Table 1 Constituents of framework grains of Chang 6 sandstones in Huaqing area Ordos Basin
Q F R Ql F1 R1 Q FI+Rl  QI+FI Rl F1 RI

6 1 30.56 34.99 18.32 36.35 41.65 22.00 0.57 3.55 1.89 4.50 9.92 73

6 2 27.58 35.61 20.15 33.08 42.46 24.46 0.49 3.09 1.74 4.47 12.57 102

6 3 27.92 41.69 16.24 32.55 48.48 18.97 0.48 4.27 2.56 2.09 10.71 139

6 4 29.02 38.47 18.23 33.73 44.81 21.46 0.51 3.66 2.09 2.04 12.58 125

6 5 28.01 37.33 18.91 33.14 44.22 22.64 0.50 3.42 1.95 3.16 12.20 33

6 6 31.96 31.54 18.01 38.56 38.80 22.65 0.63 3.42 1.71 4.28 10.53 28

6 7 48.85 13.82 20.11 59.00 16.69 24.30 1.44 3.11 0.69 4.34 10.76 22

6 8 45.29 17.29 21.05 54.12 20.66 25.22 1.18 2.97 0.82 6.04 11.10 75
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Table 2 Parameters of diagenetic facies of Chang 6 sandstones in Huaqing area Ordos Basin

I 2 3 4 5 6 7 8
Ql+F1 RI 3.55 3.09 4.27 3.66 3.42 3.42 3.11 2.97
Fl RI 1.89 1.74 2.56 2.09 1.95 1.71 0.69 0.82
9.92 12.57 10.71 12.58 12.20 10.53 10.76 11.10
9.31 8.41 4.38 5.89 6.24 10.97 8.64 10.46
mm 0.15 0.13 0.14 0.14 0.14 0.13 0.17 0.16
4.04 3.92 3.44 3.82 3.45 4.21 2.50 4.79
0.56 1.91 2.92 2.34 0.81 0.56 0.07 0.05
1.43 2.37 1.33 0.99 1.92 4.08 3.73 1.54
% 0.94 1.08 0.69 0.86 1.57 1.15 1.97 1.18
4.00 2.69 3.66 3.91 4.42 1.46 2.75 3.06
0.68 1.73 2.16 1.81 2.08 0.90 1.68 0.34
% 10.17 9.50 9.74 9.31 7.82 7.34 8.60 8.61
0.20 0.19 0.25 0.20 0.08 0.10 0.22 0.16
9.86 9.71 9.70 9.38 9.19 8.21 8.85 8.97
% 8.05 10.34 10.71 10.06 10.72 8.35 10.20 6.92
4.6 7.3 9.9 7.7 4.4 4.3 4.9 3.3
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