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Table 1  Statistical table of cement of the Yingcheng Forma-
2.1 tion sandstone in the study area
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Fig.3 0" Cppp and 8" Oppy frequency map of calcite cement of the Yingcheng Formation sandstone in Sujiatun-Pijia area
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2.2 . 813CPDB —8. 7%~ —3. 9%, —6. 7%,
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Table 2 Measured 8" Cppg » 0" Oppp and calculated Z values of calcite cement of the Yingcheng
Formation sandstone in Sujiatun-Pijia area of Lishu Fault Depression
h/m N 5
5 Cppp/ %o ¥ Opps/ % 18 Osmow /%o ZL6] T/°CL7
4 3 377.55 —7.8 —15.3 15.2 103. 71 109. 52
SN139 1915. 20 —4.1 —15.6 14. 8 111.13 112.57
SN92 2 183. 40 —7.0 —20.4 9.9 102. 80 152. 54
SN92 2 239.91 —8.0 —21.3 8.9 100. 31 161. 30
SW33x 2 433.50 —7.5 —21.9 8.3 101.03 166. 65
SN132 2 330.32 —6.0 —21.9 8.3 104. 11 166. 65
SW333 2 996. 90 —3.9 —22.0 8.3 108. 36 166. 65
2 2 675. 86 —7.9 —22.4 7.8 99.97 171. 17
SN137 2 565. 00 —8.7 —22.7 7.4 98.18 174. 82
SN132 2 646. 50 —5.5 —23.0 7.2 104. 58 176. 66
SW30 2 918. 21 —8.4 —23.2 6.9 98. 54 179.43
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Fig. 6 Mode chart for calcite precipitation in the study area
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Table 3 Characteristics of formation water in Sujiatun-Pijia area
o(ClI7)/(mg « L™ p(S()ff)/(mg-L") o(HCO; ) /(mg - L1 pH
1 1500444 SW33-2 775.48 740. 83 488.72 7.8
2 1500445 SW33-14 894. 36 118.53 768.52 7.7
3 1500446 SW33-14 875. 71 115. 24 775.59 7.6
4 1500447 SW33-10 36 539. 54 19.76 142.12 7.1
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0. 10X (8C—6W)*
:0C=10. 25+1. 010 25 X 8CaCO,,oW=141. 2
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( 4), 4 s
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158°C 72
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Table 4  Comparisons of isotope equilibrium temperature
and homogenization temperature of inclusions of
calcite cement in Sujiatun-Pijia area

h/m
C
Ty/C /
SN132 2 330.32 28 142 72 102.00 166. 65
SN132 2 646.50 11 117 87 103.00 176. 66
SN137 2 565.00 10 138 84  110.00 174. 82
SN139 1 915.20 16 105 79 90. 25 112.57
SN92 2 183.40 20 140 79 102.30 152. 54
SN92 2 239.91 15 112 79 98. 40 161. 30
SW30 2 918.21 25 162 102 112.52 179.43
SW333 2 996. 90 15 140 100 113.40 166. 65
SW33X 2 433.50 21 105 88 96. 00 166. 65
2 2 675. 86 10 144 94  115.60 171.17
4 3 377.55 0 / / / 109. 52
7
b
[29] [30]
’
o 7
b
b b o
40T SR R
35| Oy WA e e —
30

L 25f

5 20

Bos|

10
5 L

70 80 90 100 110 120 130 140 150 160 170 180
¥ E/C

Fig. 7 Distribution of isotope equilibrium temperature and hom-
ogenization temperature of inclusions of calcite cement in

Sujiatun-Pijia area
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Features of Carbon-Oxygen Isotopes in Calcite Cement from Yingcheng
Formation Sandstone in Sujiatun-Pijia Area of Lishu Fault Depression

Cao Jiaxin', He Fangfang'., Zhu Rong', Lou Zhanghua', Huang Dangwei’

(1. Ocean College,Zhejiang University, Zhoushan Zhejiang 316021, China; 2. Exploration and Development
Research Institute of the Northeast Oil and Gas Branch, SINOPEC Group, Changchun 130062, China)

Abstract: Calcite is one the most widely spread cements in deep sandstone reservoirs in Sujiatun-Pijia area.
It has also been regarded as the main factor for facilitating the formation of tight reservoirs in deep layer of
the Lishu Fault Depression. Fluid inclusion and carbon /oxygen isotope analyses were conducted on the
calcite from cored wells penetrating the layer to identify its isotope composition and genesis. The results
show that the reservoirs are mainly composed of feldspar lithic, lithic feldspar sandstone and feldspathic
sandstone. The cement has its §'* Cpy; value ranging between —16%, and —0. 4%, and the 8" Opyy; value var-
ying from —23. 2% to —13. 2%, with an average value of —20. 1%,. Calculation shows that the paleosalini-
ty Z is between 83. 48 and 117. 61, indicating a fresh water environment for the formation of carbonate.
The temperature for the calcite formation is between 94. 06°C and 179. 43°C based on converted tempera-
ture of isotopes and homogenization temperature of fluid inclusions. Isotope diagrams reveal that the for-
mation of the calcite cement is probabily connected with organic acid decarboxylation,inferring an “organc
carbon” origin for the carbon in the cement.

Key words: Lishu Fault Depression;carbon and oxygen isotopes;calcite cement



