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Fig. 1 A map showing the regional tectonic location of Liaohe Western Sag
1
Table 1  Reservoir rock types of Archean crystalline metamorphic
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Fig. 2 Stress-strain curves of rock mechanical test and characteristics of rock samples
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Table 2 A list of parameters used in rock mechanical test for different types of Archean rock in West Depression

(E) /GPa () (C) /MPa ;) /10°

H24 25.29 J111 44. 67 0.57
2 H22 24.29 . 143 38.35 0.63
H23 19.51 . 094 34. 50 0.57
H24 28.43 . 094 33.41 0.85
26 | H25 29.97 . 139 36. 06 0.83
H2-6 20.28 . 105 48.51 0.42
28 | H29 23.83 . 084 8.39 2.84
17| H3 9.43 . 055 14.53 0.65
1 72 44.09 . 146 34. 50 1.28
6 71 64.15 .234 28.34 2.26
85 | wWi=2 38.94 . 167 36. 38 1.07
56 | wWid 38. 81 .297 29.05 1.34
T14 44.26 .351 15.88 2.79

601
T12 32.54 . 249 15.50 2.10
L13 14.97 . 077 6.19 2.42

127
L14 14.87 . 148 60. 31 0.25
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2
(E) /GPa (w) (C) /MPa ) /10°
X14 34. 81 0.322 15.07 2.31
8 | X12 55.90 0.143 32.52 1.72
X13 63. 83 0.158 34.15 1.87
9 | X14 49. 39 0.215 18. 82 2.62
M1 43. 49 0.123 16. 06 2.71
3] Ml1=2 50. 62 0.210 16. 06 3.15
M13 55.01 0.176 30. 65 1.79
8 | Q18 67.26 0.253 19. 89 3.38
9| Q19 33.17 0.296 31.11 1.07
Q14 35.38 0.158 6.22 5.69
15| Q12 39. 60 0. 185 45.27 0. 87
Q13 68. 33 0.238 40. 05 1.71
Q14 9.93 0. 301 6.22 1. 60
Q15 14. 49 0.305 6.22 2.33
10 Q16 50. 82 0.285 28. 46 1.79
Q17 90. 77 0.279 7.79 11. 65
6 D1 20. 34 0. 059 44.52 0. 46
25 T24 27.28 28. 94 0.94
Ald 24.25 0.193 42.33 0.57
Al2 18.75 0. 086 35.27 0.53
A13 27.19 0.207 14.53 1.87
150
Al4 14. 87 0. 148 15.23 0.98
AlS 6. 88 0.079 15.23 0.45
Al-6 22.55 0. 139 36.99 0.61
18 cid 18.93 0. 130 48. 64 0.39
605 | C12 20. 32 0. 052 22.56 0.90
31 Fl 13.88 0. 134 29.17 0.48
Hi4 10. 92 0. 096 14.57 0.75
20 | H1=2 19.78 0. 070 36. 34 0.54
H13 9.82 0. 047 29. 62 0.33
H14 17.26 0. 035 38.97 0.44
2 H1-5 10. 08 0.118 12.88 0.78
30 | H1-6 24. 81 0.143 15.63 1.59
H17 16. 28 0.176 42.72 0.38
! H1-8 55. 14 0. 155 17.03 3.24
31— | H140 18.76 0.114 22.16 0.85
1448 | HI141 9.62 0.133 8.00 1.20
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2
(E) /GPa (w) (C) /MPa ) /10°
31-
H19 28.53 0.119 32.14 0.89
1420
S14 15. 67 0.351 21.50 0.73
236
S14 19.73 0.131 42.74 0.45
252 S1-5 68.03 0. 331 37.07 1.84
276 S1-6 54.98 0.213 62. 84 0.87
289 | S140 25.37 0.114 11.55 2.20
630 | S144 19. 45 0. 160 1.94 10. 03
12 S24 15.45 0.161 10. 38 1.49
14 S22 32.74 0.271 33.18 0.99
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Fig. 3 The relationship between elastic modulus E and the cohesion C in different types of Archean rocks
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Fig. 4 Brittle coefficient of different types of Archean rocks
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Fig. 5 Fracturedithology comparison between Well Magu 7 and Well Chengu 2 from

well logging interpretation in Western Liaohe sag
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ANALYSIS ON FRACTURE POTENTIAL FOR DIFFERENT
TYPES OF ROCKS IN ARCHEAN BURIED HILL: A CASE
STUDY OF LIAOHE WESTERN SAG

CAI Guo-gang ' > TONG Heng-mao’
(1. College of Resources and Safety China University of Mining Technology Beijing 100083  China;
2. Exploration and Development Institute PetroChina Liaohe Oilfield Company Panjin124010 China;
3. State Key Laboratory of Petroleum and Prospecting China University of Petroleum Beijing 102249  China)

Abstract: The Archean crystallization metamorphic rocks are important reservoir rock types in
buried hill and fracture developmental potential for different types of Archean metamorphic rocks
have not been yet clearly recognized. Based on a large number of rock mechanics experiments core
fracture observation imaging logging data and oil field production practices the fracture
developmental potential for different types of Archean metamorphic rocks has been analyzed. Rock
mechanics test results show that the mechanical properties are changable in different Archean
lithology e. g. the brittleness coefficient generally decreases with increase of dark minerals. In
addition rock mechanics parameters are closely related to the loading direction in gneiss which bear
well-developed oriented structure. The brittleness coefficient f, gets greater when the angle between
gneissosity and the loading direction changes from less than 45° into greater than 45°. A large
number of oil production practice data show that shear fracture is more often seen in the gneiss with
oriented structure while tension fracture in the granulite without oriented structure. According to the
comprehensive analysis the development potential of shear fracture in different rocks can be
arranged as: gneiss class > mixed granite class > amphibolite; while that of tension fracture as:
mixed granite class light granulite > gneiss class > amphibolite.

Key words: fracture; Archean buried hill; fracture development potential; rock mechanics test;

brittleness coefficient



