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Shun-ichiro IGARI (1999) Origin of unusual hydrocarbon ratio gases in Japan: compositional
change due to bacterial degradation. Bull. Geol. Surv. Japan, vol. 50 (5/6), p. 377-381, 2 figs., 1 table.

Abstract: Some natural gases from Niigata, Yamagata and Akita region have unusual hydrocar-
bon ratios. These “unusual gases” have higher ethane/propane, ethane/#n-butane, isobutane/#-
butane and lower propane/isobutane ratios compared to “normal gases”. Igari and Sakata (1989)
inferred that the unusual ratios were caused by the chromatographic effect of sediments during
migration of the gases. Sakata (1991) and Igari (1999) measured ethane and propane carbon isotopic
ratios of natural gases from Niigata and Akita. Igari and Sakata (1992) simulated migration effects
using gas chromatograph whose column was packed with various minerals and rocks. The results
of these experiments show unusual hydrocarbon ratios are not caused by chromatographic effect.
Especially, for gases from the Kubiki gas field in Niigata, unusual hydrocarbon ratio is inferred to

be caused by bacterial degradation.
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Fig.1 Ratios among hydrocarbons in the gases from Akita, Yamagata and Niigata. O : unusual hydrocarbon ratio
gas, @ : normal gas, Data from Igari and Sakata (1988).
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Table 1 Analytical results of the natural gases in Akita, Yamagata and Niigata region.

No. Location Depth CHs C2He CsHs i-C4Hio n—CsHio & 13C(Cl‘h) C:1/C- C2/Cs C2/iCs C:2/nCs Cs/iCs Cs/nCs iCa/nCs
(m) % %) %) (%) %) (%0)
Niigata
*1 Higashiniigata 120 90.79 0.041 0.003 0.004 0.003 -64. 37 2210 13.7 10. 3 13.7 0.75 1.0 1.3
2 Higashiniigata 430 95.12  0.007 nd nd nd -66.02 136500 - - - - - -
*3 Higashiniigata 1450 93.04 1.87 0.068 0.103 0.032 -54. 95 49.8 27.5 18.2 58.4 0. 66 2.1 3.2
4 Higashiniigata 2730 85. 54 6. 75 2. 58 0.518 0. 570 —43. 84 12.7 2.6 13.0 11.8 5.0 4.5 0.91
5 Higashiniigata 2770 85.77 6.32 2.42 0.503 0.613 -40. 92 13.6 2.6 12.6 10.3 4.8 4.0 0.82
6 Mitsuke 1880 84. 85 5. 87 2.23 0. 441 0. 495 —-34. 82 14.5 2.6 13.3 11.9 5.1 4.5 0.89
7 Mitsuke 1610 84.12 6.38 2. 57 0. 480 0.632 -35.51 13.2 2.5 10.2 10. 1 5.4 4.1 0.76
8 Kubiki 1930 71.17 4. 33 1.17 0. 244 0.235 -34. 66 16. 4 3.7 17.7 18.4 4.8 5.0 1.0
*9 Kubiki 670 98.24 0.320 0.003 nd nd -38. 36 307 107 - - - - -
*10 Kubiki 880 97.67 0.365 0.006 nd nd -38.07 268 60. 8 - - - - -
*11 Kubiki 1180 95.91 0.834 0.021 0.027 0. 007 -38.18 115 39.7 30.9  119.1 0.78 3.0 3.9
12 Matsuzaki 2790 85.02 5.40 1.74 0. 303 0. 262 -41.42 15.7 3.1 17.8 20.6 5.7 6.6 1.2
13 Matsuzaki 3210 84.25 5.56 1.75 0. 316 0. 285 -37. 86 15.2 3.2 17.6 19.5 5.5 6.1 1.1
14 Matsuzaki 3320 85. 57 6. 41 2.70 0. 574 0.813 -39. 04 13.4 2.4 11. 2 7.9 4.7 3.3 0.71
15 Shintainai 1960 84.53 4. 89 2.26 0. 336 0. 386 -46. 67 17.3 2.2 14.6 12.7 6.7 5.9 0. 87
16 Shiunji 1130 94.87 0.157 0.040 0.011 0. 010 -55.75 482 4.9 17.9 19.7 3.6 4.0 1.1
Akita and Yamagata
17 Yabase 980 78.44 5.11 7.46 1.47 2.83 -53.59 15. 4 0. 68 3.5 1.8 5.1 2.6 0.52
18 Yabase 1260 64.68 14.53 9.98 1.43 2.73 -45. 02 4.5 1.5 10. 2 5.3 7.0 3.7 0.52
19 Yabase 1360 61.64 14.48 13.91 1. 48 3.23 -44. 36 4.3 1.0 9.8 4.5 9.4 4.3 0. 46
20 Yabase 1740 62.08 15.46 13.07 1.41 3.01 -50. 26 4.0 1.2 11.0 5.1 9.3 4.3 0. 47
21 Sarukawa 680 64.42 9.92 14.80 2.21 3.82 -50. 52 6.5 0.67 4.5 2.6 6.7 3.9 0. 58
22 Sarukawa 1090 69.62 9.36 10.32 2.43 4.15 -56. 38 7.4 0.91 3.9 2.3 4.3 2.5 0.59
23 Nishioogata 860 74.37 10.91 4.80 0.628 0.801 -51.91 6.8 2.3 17.4 13.6 7.6 6.0 0.78
24 Fukumezawa 1270 84.76  6.51 2.25 0. 257 0.372 -47.75 13.0 2.9 25.3 17.5 8.8 6.1 0.69
25 Yurihara 740 55. 07 7.91 15.65 4.49 7.55 -52. 14 7.0 0.50 1.6 1.1 3.5 2.1 0. 59
*26 Yoshino 940 96.92 0.54 0.028  0.050 0.010 -58. 19 179 19.3 10. 8 54.0 0. 56 2.8 5.0
27 Fukura 830 19.07 2.54 1. 97 0.537 1.21 -37.44 7.5 1.3 4.7 2.1 3.7 1.6 0. 44
28 Amarume 940 82.21 7.93 3.46 1. 07 1. 03 -43. 94 10. 4 2.3 7.4 7.7 3.2 3.4 1.0

nd:not detected, *:unusual hydrocarbon ratio gases

Igari and Sakata(1988)
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