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Three dimensional lithology modeling of volcanic reservoirs in
the Changling gas field
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(1. Institute of Sedimentary Geology ,Chengdu University of Technology ,Chengdu ,Sichuan 610059, China ;
2. College of Energy Resources,Chengdu University of Technology ,Chengdu ,Sichuan 610059 , China)

Abstract ; The lithologies of volcanic reservoirs in a single well in the Changling gas field are recognized by
means of thin section analysis, core observation and description, FMI analysis and conventional well log analysis
based on BP neural networks and discriminant analysis method. Three volcanic bodies are identified through 3-D
seismic analysis, and the velocity of volcanics is achieved by establishing seismic velocity inversion model. A
three dimensional lithology model for volcanic reservoirs is constructed by integrating the sequential indicator
simulation and the Co-kriging method,and on the basis, laying down a sound foundation for further exploration
and development in the gas field.
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Fig. 1  Photos for thin section analysis of the main volcanic lithologies
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Fig. 2 FMI response of the main volcanic lithologies
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Tabel 1 Statistics of the characteristic values of conventional well-log responses for different volcanic lithologies

g pail Ay TETHE AL JUb 5 A HE
Vil R BRI SEEEIR WMECH Rk A WMEUA
123.4 127.3 117.0 140. 0 108. 1 123.0
RS/ API (88 ~177) (78 ~ 187) (70 ~ 150) (130 ~ 160) (75~ 138) (110 ~183)
TR 25/ 63.2 56. 8 59. 8 58.7 65.5 58.0
(ps-ft) (57 ~69) (52 ~62) (52~70) (57 ~60) (55 ~73) (52 ~61)
- = 2.423 2.535 2.457 2.445 2.434 2.526
HE/ (g em™) (2.31~2.51) (2.01 ~2.63) (2.12~2.62) (2.29 ~2.54) (2.33~2.57) (2.45~2.62)
[ 370 e S 0 H- 66.3 160. 2 81.0 55.9 33.3 142.0
RLA/(Q + m) (21 ~203) (16 ~834) (21 ~392) (23 ~160) (4.8 ~115) (10 ~481)
38.0 154.4 85.7 48.0 34.1 88.0
RXO/(Q) - m) (28 ~88) (17 ~867) (20 ~87) (28 ~76) (5.6 ~130) (8~381)
123.8 171.5 326.6 64.8 40.0 86.9
RT/(Q - m) (20 ~270) (13 ~553) (19 ~645) (23 ~179) (5~109) (13 -450)
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Fig. 3 Volcanics recognized by seismics
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Fig. 4  Spatial distribution of the three volcanic bodies
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Tabel 2 Statistics of the characteristic parameters of seismic velocity responses of volcanics
s KW 1 kg KB 103 Kilifk KW -1 kilfk
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Fig. 5 Fence diagram of the volcanic lithology model
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Fig. 6  Cross-section of volcanic lithology model through the horizontal well
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