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Behavior of gases in the Nojima Fault Zone revealed from the chemical

composition and carbon isotope ratio of gases extracted from DPRI
1800 m drill core
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Abstract An 1800 m bor ehole was dr illed into the N ojima F ault Zone at Ogur a, Awaji
I sland, H yogo pr efectur e, J apan. T he chemical compositions and isotope r atios of gases
extr acted fr om the dr ill cor e wer e investigated. M ajor  components wer e car bon dioxide
(C O2) and methane (C H 4). M icr ocr acks in gr anodior ite outside the fr actur e zone wer e occu-
pied mainly by C O2, and this C O2 is inter pr eted to have gener ated biogenically at shallow
depths based on the measur ed �

�
C  value of Ð17 to Ð22. T he C O2 gas was pr obably tr ans-

por ted with under gr ound water  to deeper  por tions to Þll micr ocr acks in the basement gr a-
nodior ite with C O2. H owever, the por es in the fr actur e zone ar e occupied pr edominantly
by C H 4. T he r atio of C H 4 to ethane (C 2H 6), 80 to100, and �

�
C  of C H 4, Ð40 to Ð52, suggest

that C H 4 and C 2H 6 for med by the ther mal decomposition of or ganic mater ials at temper -
atur es above 75� C . We inter pr et that they or iginated at depths fr om or ganic mater ials and
migr ated upwar ds thr ough the fault zone. I t is inter pr eted that the concentr ation of C O2

in the fr actur e zone has decr eased by the r eplacement with C H 4 and/or  by the consump-
tion of C O2 in fault clay miner als. Although hydr ogen (H 2) and helium (H e) wer e minor
components of the gases fr om cor es, they incr eased in quantity in the fr actur e zone. H igh
concentr ation of H 2 in the fr actur e zones is consistent with the idea that H 2 was gener ated
by r adical r eactions on the fr esh sur face of fr actur ed r ocks dur ing the ear thquake. T he
3H e/4H e r atio of 0.723 R a in the fr actur e zones suggests that H e is of r adiogenic or igin;
that is, it is not fr om the mantle.

Key words: ear thquake fault, ear thquake geochemistr y, fault dr illing, fault gas, H yogo-ken
N anbu ear thquake (K obe ear thquake), N ojima F ault, under gr ound gas.

gests that the N ojima F ault is the sur face tr ace of
the ear thquake sour ce fault (Disaster  P r evention
R esear ch I nstitute 1995). S ever al bor eholes wer e
dr illed into the N ojima F ault Zone in or der  to
study the fault zone at var ious depths. A 1800 m
deep dr illing was conducted by Disaster  P r even-
tion R esear ch I nstitute, K yoto U niver sity, at
Ogur a, appr oximately 10 km to the south-west of
the epicenter  near  the fault (DP R I  1800 m dr illing;
Ando 2001). T he location of the dr illing site is
shown in F ig. 1. We used cor e specimens for  inves-
tigating the natur al gases and their  behavior  in the
fault zone.

INTRODUCTION

H yogo-ken N anbu ear thquake (K obe ear thquake)
occur r ed on J anuar y 17, 1995 in the H anshinÐ
Awaji ar ea of J apan. I n the nor ther n par t of Awaji
I sland, sur face fault r uptur es for med close to or
almost par allel to the N ojima active fault (F ig. 1;
e.g. L in et al. 1995). After shock distr ibution sug-
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