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Table 1 Analytical data of genetic type of natural gas
X H5 I (m) JE AL BCI (%) | 8BC (%) | MCyCs (%) | CyCs (%) iCs /nCs

T 1 2727.4~2824. 2 Kid —27.06 —24.23 62.33 61. 86 2.23

FHE 2-1 2995.0 Ky ye —25.61 —25.92 67.23 51.21 3. 36

T+ THE& 202 2898. 0~2890. 0 Ky ye —28.03 —26.95 69. 25 37.92 5.33
SF T 2-19 2887.0~2915.0 Kiye —28.12 —27.97 57.73 38. 36 4. 54
%—:' FHE 2-21 2930. 0~2960. 0 Kiye —27.12 —28.68 51.06 39. 44 5.19
hos T 10 2700.0~2722.0 Kid —26.57 —26.49 54.52 34.08 2.15
R 102 3183.0~3197.0 Kiyce —30. 14 —25.63 79.71 43.98 2.43

TEB 1 2987.4~2998. 4 Kiye —26. 39 —27.94 86. 17 63.12 2.48

FE 1 2926.0~2940.0 Kid —22.15 —22.98 4.51 0. 24 0.47

I 101 3333.0~3347.0 Kiye —30.03 —29.21 63.09 32. 66 5.72

FE 2 2768.8~3038. 4 Kid —22.51 —23.32 4. 84 4.18 0.51

B FFER 4 2823.6~3229.8 Kid —29.13 —30.11 72.29 60. 17 2.75
& F5R 5 3045. 0 Kid —26. 88 —27.64 90. 13 76.59 2.99
JFIR 6 3210. 4~3409. 8 Kid—Kiyc —27.78 —30. 32 89. 56 64.42 3.72

FFEE 8 3546.0~3723.0 Kiye—Kish —27.53 —30. 15 85.97 69. 80 2.95

FFE 10 3490. 6~3450. 0 Kiye —29.01 —26.93 64. 56 72.67 2.27

B 1 3364.0~3379.0 Kiye —28.43 —30. 46 81. 38 63. 10 2. 86

w1 3447.0~3573. 8 Kiye —26.54 —31. 68 87. 27 35. 35 3.93

wE 1 3578.4~3705. 2 Kiye —26.82 —30. 31 86. 43 33.98 3.58

wiE 1-1 3424. 0~3416.0 K ye —28.13 —30. 00 76. 84 28.59 2.83

i 1-3 3534.0~3542.0 Ky ye —30. 47 —32.41 83.16 12.05 3.97

TR 2 3740.0~3732.0 Kiye —29.95 —33.82 69. 62 54.90 3.18

T 2 4002. 0~3985. 5 Kiye —27.88 —31.27 75. 41 3.52 2.26

IR 2 4084. 0~4076. 0 Ky ye —29. 45 —34.19 78.12 4.76 2.38

P IR 2 4266.0~4273.0 Kiye —26.62 —32.13 80. 97 8. 30 4.91
?i‘ TR 4 3774.0~3783.0 Kiye —31. 26 —35.59 79.74 14. 81 3.48
* B 4 3881.0~3873.0 Kiye —28. 80 —29. 14 58.13 27.68 2.38
IR 5 3629.0~3611.0 Kiye —27.69 —30.42 84. 34 23.62 4.25

I 6 3561.0~3570.0 Kiye —28. 14 —29.49 77.41 7.32 3.02

TR 6-1 3613.0~3640.0 Kiye —48.19 —33.39 40. 13 17.79 0. 94

IR 6-2 3570.0~3578.0 Kiye —28.10 —30. 66 75.51 27.78 5.05

7 3784.0~3880.0 Ky ye —28.56 —32.19 84. 46 9.08 3.02

TR 9 3592.0~3575.0 Kiyce —27.45 —33. 46 90. 51 2.51 5.26

T 13 3901. 0~3926.0 Kiye —28.28 —34. 64 72.811 10. 13 1.92

B 21 3674.0~3703.0 K ye —31.59 —34.74 70. 17 7.48 3.63
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Table 2 Diagnostic value of genetic type of natural gas

x3 RASHBEXBIERKITE

Table 3 Minal value of genetic type of natural gas

3BC (%) | 89 C (%) |[MCyCs (%) |CyCs (%) iCs /nCs 3 C (%) | 88 C2 (%) [MCyCs (%) (CyCs ( %)[iCs /nCs
JERE AR, | —40~—24| —29~—22 =50 =27 >1.0 JEFE A | —25.61 —24. 23 90. 13 76. 59 5.72
JERMS | —55~—30] —40~—29| <50 <27 | <1.5 JEREIS | —48.19 | —35.59 40.13 2.51 0. 94
AP —21~—23| —22~—24 / / <1.0 HHRES| —22.15 | —22.98 4.51 0.24 | 0.47
x4 AEE LR E LB ISR IKL FEE
Table 4 Geochemical model of genetic type for difference match
AN TR R A C LU s PR 2K B 4 b 2 B0 RAE R ()
3 CL(Xo) 31 Cy (Yo) MCyCs (%) CyCs (%) iCs /nCs i Bt A, JiE R K, H LIRS,
—25.10 —24. 37 16. 63 8. 10 1. 04 10. 00 10. 00 80. 00
—43.33 —33.19 41.57 9. 69 1.37 10. 00 80. 00 10. 00
—27.52 —25.24 76.57 61.55 4.72 80. 00 10. 00 10. 00
—28.05 —25.75 28.76 15. 96 1.61 20. 00 20. 00 60. 00
—38.47 —30. 80 43.01 16. 87 1. 80 20. 00 60. 00 20. 00
—29.43 —26.25 63.01 46. 50 3.71 60. 00 20. 00 20. 00
—31.00 —27.14 40. 88 23.83 2.19 30. 00 30. 00 40. 00
—33. 60 —28. 40 44. 44 24. 05 2.23 30. 00 40. 00 30. 00
—31.35 —27.26 49. 44 31.46 2.71 40. 00 30. 00 30. 00
—33.95 —28.52 53.01 31. 69 2.76 40. 00 40. 00 20. 00
—28.74 —26.00 45. 88 31. 23 2. 66 40. 00 20. 00 40. 00
—33.26 —28.27 35. 88 16. 42 1.71 20. 00 40. 00 40. 00
““"'CSI MCIYCG ) — ZR G 5t 20 5 — B2 R R A e
m“ l | 2apmc, | TOL M — R B A a2 a0 R a2 DR S R
||M | | AR B R A B A T R P

K1 RZERRA BRSO
Fig. 1 Light hydrocarbon fingerprint chromatography

of deep natural gas
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Deep Gases and Their Genetic Types of the Xujiaweizi Fault Depression Zone,
Songliao Basin and Their Contribution

ZHANG Juhe, FANG Wei, LI Jingkun, HUO Qiuli
Daging Oil Field E& D Research Institute , Daging, Heilongjiang, 163712

Abstract

Sapropel-dominated gas was first found in the Xujiaweizi fault depression zone (XFDZ), Songliao
Basin. This study focuses on various deep gases in different areas and their genesis. 35 deep gas samples
from 29 wells and 33 deep source-rock samples from 26 wells in XFDZ north of the Songliao Basin were
collected for analysis of stable carbon isotope compositions and hydrocarbon fingerprint chromatogram.
The experiment suggests that deep gas contains humic gas, sapropel type gas and organogenic gas, with
little or minor abiogenetic alkane gas. Quantitative measurement methods to contribution of various
organogenic gas are proposed for the first time in this study and has been verified through experiments.
The five genetic type indexes including methane carbon isotope, ethane carbon isotope, methylcyclohexane
index, cyclohexane exponent and aliphatic hydrocarbon parameter are used to identify 5 end indexes of
humic gas, sapropel type gas and organic anatetic origin gas. The geochemical modeling for genetic type
indexes using natural gas blend matching and calculation template using nonlinear mathematical simulation
method initially measures the contributions of the three organogenic gases in XFDZ. Experimental results
show that besides the contribution of organogenic gas accounting for 81% , which comes from Fangshen 1
well and Fangshen 2 well in the Changde gas reservoir, the average contributions of humic gas, sapropel
type gas and organic anatetic origin gas are 62. 45%, 25. 51% and 12. 02%, respectively. Humic gas,
sapropel type gas and organic anatetic origin gas contribute distinctively in different regions or intervals.
The average contribution of the three organogenic gases in the Shengping— Wangjiatun region is 61. 63 %,
20.94% and 17.29%, respectively; that in the Changde area 73. 74% , 14. 48% and11. 77%; that in the
Xingcheng— Xudong and central eastern areas of the fault zone 51. 98%, 40. 99% and 7. 01%. From
Shengping to Wangjiatun, and from Dechang to the Xingcheng— Xudong region, the contribution of
organic anatetic origin gas decreases while that of sapropel type gas increases, with the contribution of
organic anatetic origin gas in some intervals exceeding 40% , and some reaching to 79%. All these features
coincide with the type [ organic development of hydrocarbon source rock in the middle of the fault
depression zone, and geologic features of the fault depression zone. This area is characterized by vertical
migration of gas from the underlying source rock, with lateral migration as secondary control on the

formation of gas reservoir.

Key words: humic gas; sapropel type gas; organic anatetic origin gas; abiogenetic alkane gas;

mathematical simulation calculation





