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G eochanm ical features of natural gas in deep reservoirs
in Xushen 1 well and Contribution of various source rocks

Zhang Juhe Li Jingkun Yan Y an

(Exp loration and D evelopm ent R esearch Institute of Daqing Oil Field Canpany Lid. , Daqing, H eilongjiang )

Abstract The m ethane content accounts for over 97% of natural gas can positions i the 4 pay zones in Xushen
1 well. The degree of hydrocarbon evolution increasesw ith depth, which is accanpanied by dem ethylation of al
kanes ring opening of cycloalkkanes aramatization and heighten ng alkylating degree For the gas m Y mgcheng
Fm, the catbon isotope values of methane are heavier than that of ethane For the gas m Huoshiling Fm, the
catbon isotope valie of methane is— 29.20%q but the catbon isotope value of ethane is not detectable The
source rocks n Y ngcheng Fm in Xushen 1 well are characterized by their hum ic-type organicmatters and is in
high-to overmature evolution stage W hile the source rocks i Huoshiling Fm are characterized by their sa-
propelic-type organic matters and generate high- to overm ature nawral gas A quantitative model for natural
gas generation is developed by using the hydrocartbon fingerprint chram atogran s of source rocks and natral gas
and m athem atic smulation sofware Calculation results show that the source rocks in Shahezi Fm would have
contrbuted over 54% of gas to the reservoir m Y ngcheng Fm i Xushen 1 well while the source rocks m Hu-
oshiling and Shahezi Fmswould have contrbuted 50% and 43.08% of gas to the reservoir m Huoshiling Fm,

respectively  Only very little gas in the Y ngcheng and Huoshiling Fm s have been derived fran the Y ingcheng

Fm and Pem o-Carboniferous source rocks

Key words Xushen 1 wel] hydrocarbon fingerprint chran atogran; carbon isotope type of parentm aterial m aturity gas source rock
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Table 1 Analytical data of gas can ponents in Xushen 1 well

MoraHE %

H % /m

CH, C,Hg CiHg  C4H g —CeHyy N, CO, H, He
3364.0~ 3379.0 92.341 2.340 0.319 0. 064 0.925 3.991 0.018 0. 002
3447.0~ 3573.8 93.351 2.295 0.393 0. 129 1. 145 2.553 0.036 0.022
3578.4~ 3705.2 93. 483 2.314 0. 302 0. 100 1.430 2.618 0.032 0.021
4435.2~ 4480.0 96. 107 0. 106 0. 000 0. 000 1.332 2. 430 0. 004 0. 020
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Fig. 1 Hydrocabon fingerprint chran atogran of natural gas in Xushen 1 well
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Table 2 Fingerprint canponents of heavy

hydrocarbons in natural gas
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Table 3 Carbon isotopes of natural gas can ponents
in Xushen 1 well

MAREE P 5 H B m B 8¢ /% 83C, /%
% m
MR Sk Bk J5 ke 1 3364.0~ 3379.0 Ky —-28.43  -30.46
3364.0~ 3379.0 29.22 56. 30 12:12 1.36 ) 3447.0~ 3 573.8 K,yc ~26. 80 ~30. 10
3447.0~ 3573.8  38.39 47.19 11.98 2.44
3 3578.4~3705.2 Ky -26.54  -31.68
3578.4~3705.2  44.22 42.56 10. 75 2.47
4435.2~ 4480.0  47.65 38. 689 10. 62 3.05 4 4435.2~4480.0  khs -29.20 RN
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Table 4 Discrin ination of parentm aterial types of natural gas in Xushen 1 well
B /m MCyCq /% CyCg % iCs /nCs RIEH P TIAHRIBEL % MR 2R i ER 2 A
3364.0~ 3379.0 81.38 63.10 2.86 5.88 248.39 60. 21 S5 i 0
3447.0~ 3573.8 87.27 35.35 3.93 12. 08 626. 82 38.16 J5 g
3578.4~ 3705.2 86. 43 33.98 3.58 76.77 508. 36 3.16 R FE A
4.435.2~ 4480.0 33.02 15.13 0. 37 0.50 9.23 6.67 JE e Y
RS5 BEIHXRAEHBREHZ
Table 5 Discrin ination of gasmaturity in Xushen 1 well
H % /m R Ta A iv White % © B P VL EE R AL B
3364.0~ 3379.0 0.98 1.49 20. 21 2.42 =3 i 2
3447.0~ 3 573.8 0.77 1.01 20.37 16. 58 o -3 B
3578.4~ 3705.2 0.53 1.26 25.17 19. 35 o -3 B
4.435.2~ 4480.0 0.24 0.61 42.29 2.41 =3 e 2
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Table 6 Analytical data of fingerprint characteristic param eters fran chram atogram s of source rocks
= A
HHES
Kiye Ky sh Lhs C—P

% /3 2.87~ 3.63(3.13) 1.53~ 3.55(2.19) 1.59 0.39~ 0. 86( 0. 52)
4 5 0.83~ 1.94(1.05) 0.36~ 0.77(0.57) 0.53 1. 14~ 2.01( 1.38)
5 /6 1.28~ 2.32( 1. 84) 1. 47~ 1.95( 1. 54) 1.78 0.44~ 0.81(0.73)
G 1B 1.49~ 1.79( 1.59) 1.28~ 1.70( 1.43) 0.73 1.43~ 1.88(1.45)
/8 0.63~ 1.45(0.92) 0.65~ 0.95(0.69) 0.81 0.29~ 0.40(0.32)
1% /10¢ 1.73~ 4.42(2.92) 2.12~ 4.53(3.27) 3.08 1.39~ 1.65( 1.55)
4 /6 1.05~ 2.87(1.87) 0. 63~ 0.94(0.75) 0. 94 0. 88~ 0.93(0.91)
S /B 1.93~ 4.82(3.11) 1.57~ 3.53(2.68) 1.31 0.75~ 1.34(1.08)
& /5 0. 12~ 0. 87( 0. 84) 0.29~ 1.43(0.69) 0.94 0.22~ 0.47(0.33)
G /S 0. 84~ 2. 60( 1. 64) 0.61~ 2.31(1.28) 0. 61 0.39~ 0.51( 1. 19)
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Fig.2 Diagran show ing differences in zonal
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fingerprint chram atogran indexes

for various source rocks
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Table 7 Calculated gas volum es derived
fram various gas source rocks
in Xushen 1 well

WA TTER ELBT %
JF B /m
Kiye K, sh Jhs C—P
3364.0~ 3379.0 12.49 54.72  30.18 2.59
3447.0~ 3573.8 8.79 59.28  28.50 3.40
3578.4~ 3705.2 10. 31 57.03 27.22 5.42
4435.2~ 4480.0 0. 00 43.08  50.07 6. 83
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