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Abstract

Many surface oil and gas seepages including small mud volcanoes are found in the Higashi-
Kubiki area, Niigata Prefecture. The purpose of this paper is to demonstrate the geochemical
characteristics of these seepages and to discuss their source rocks and migration processes.

The geochemical characteristics of oils from the Kamou mud volcano show they derive from
mature source rocks in the Lower Teradomari Formation. The gases collected from seepages in-
cluding mud volcanoes are of a thermogenic origin and are slightly biodegraded based on their
geochemical characteristics. The maturity of the gases inferred from their carbon isotopic com-
positions indicates that they were generated in the Lower Teradomari Formation which is more
deeply buried than the source rocks of Kamou oil. Most of them probably migrated upward slow-
ly in formations based on their high Ci/(C; + Cs;) ratios, and were biodegraded near the surface.

Our head-space gas analysis of two shallow boreholes shows that the head-space gas analy-
sis is a useful tool for understanding the vertical distribution of absorbed gases, and the migra-
tion and alteration process of gases in a shallow subsurface.

Key words : mud volcano, seepage, overpressured formation, source rock, Higashi-Kubiki area,
head-space gas analysis, thermogenic gas, biodegradation
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Fig.1 Locality map showing the Higashi-Kubiki area, two
major gas fields and two MITI exploratory wells.
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Fig.2 Geologic summary map of the Higashi-Kubiki area showing relationships between geologic structures and pro-
ducing areas, well locations, mud volcanoes, and gas sample localities (compiled from Iki, 1907 and Takeuchi
et al., 2000) . Topographic map “Matsunoyamaonnsenn” (1:50,000 in scale) is used as a base map.
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Fig. 3 Stratigraphy, foraminiferal zones, and markers in the Higashi-Kubiki area, and well correlation between
Gimyo SK-1 and Matsunoyama N-1 (compiled from Niigata Prefecture, 2000 and Hirai et al., 1995).
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Fig. 4 Geological section through Gimyo SK-1 and Matsunoyama N-1 wells (modified after Takeuchi et al., 2000).
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Fig.5 Formation pressures obtained from wells drilled
in the southern part of Niigata Prefecture.
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Fig. 6 Geological section through the Nabetateyama tunnel showing oil and gas (modified after Takeuchi et al., 2000).
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Table 1 Summary of geochemical analysis for two
oils from the Kamou mud volcano.

Enw & %i
Ew A B
PRILAR 2005 2004
— PR IR
API LT () 30.5
B 3% 53 (wt%) 0.05
B RALKRFE
[ (%) 6.4
0 8 244 (%) 25.8
WEE (%) 67.5
IR (%) 0.3
ALK FE
PI‘/H-CU 56
Ph/n-Clg 3.4
Pr/Ph 1.36
AT TV
Car (%) 35 39
Cas (%) 35 31
Ca (%) 30 30
C29205/(20S + 20R) 0.51 0.46
[NV A2
Ts/(Ts + Tm) 0.65 0.63
C32228/(22S + 22R) 0.58 0.58
Norhopane/Hopane 0.45 0.42
Oleanane/Hopane 0.69 0.64
Oleanane/Noropane 1.5 15
AF VNV TxF Y LY (MP)
MPI 1 1.32 1.45
MPR 1.59 2.39

Pr: pristane

Ph: phytane

Ts: Cy718 -trisnorhopane

Tm: Co717 a-trinorhopane

MPI1=15 X (2-MP + 3-MP)/(P + 1-MP + 9-MP)
MPR = 2-MP/1-MP

P77z LV
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Fig. 7 Relationship between API gravity and sulfur content of oils and classification of
domestic oils based on specific gravity (15/4C).
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Fig.9 Methylphenantrene maturity parameters of oils.
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HLHTMNOREIE)P, HHNILYEHEBELZL
M cAhERshz e fiigsh, ¥A0OLET~O
B C—HEMEZ I ) AATEL DO LHEN S
Nh, C/(Cy + Cs) LA KENWZ LT ADH
@& RIEE, BRI CBBILTE LR
AL TBY (BAGH - 55, 2007), KR A
ADE L NTH B CMAEN SR E 2T 728 % 2
S5Nb, —7J, H¥-313C/(Cy+ Cs) HAT15
szl i) EHUTHY, WiEEEDER
HABBREKE LCEZONL (BM - 57,
2007) o

IV. SBERIUEDTHREEI S h AR HD
Ay K ZXR—ZH 294

1) Ny KANX—ZXH AP

YVidlhoh v F1 v A GRE) a3 7IckE L
TV BHBERALKFE (Cr~ Co) D ALK FEHLL
RS, T B T B RILkED A
K- BERHRF S OBE L RTIRELEZ SN
TWwWa (Bl zE, PR - I, 1988) FiilE
B (BF) CTIRMEES0m L HBH I 100m
LAYy T4 YT AERRLT, Ny FAR=Z
A A (head-space gas: HSG) 7T & Fhi L T\ 5
(AR - EJI, 1988), ik & =B CHiil S 7
Yot (RIE - W, 2009) Tid, % 10m kT2
7 & AVT, HSG 53 21T > 720 RIS RS
10 3k, B2 12 R TH B, WEZT Y ERIR
WIEFCHHI SN TBY, JHIRER 50m TH
BREE, R LSEWAIEL, KE % SIS e aE s
BOLNTWD (A - HH, 2009), —75, £
FRKILOKT, JeKILO@EEERY AT E L
THRHI S, JRHIEREER 80 m T Z ol % il i
L7zt#EZ o Twd (FKE - HH,2009).

HSG 7T d BLF O A THM;i L 720 Yidkotic
BWT, 1107 FHEICEWY)IALKOIT %
A E AN, BEERIZ 150 ~ 200 ml DZE[ (N
FANR—Z) ZFKL, BHNTOBMEDOIESIC
LAY DIBEB L OH ADFREZR 72012
B30 (AL a = AKEBHE) %2~ 3
WA <TEE2L, o=V F—FTHREIIY—V
L CTHIMEIRBSE (bk) S Femi2fd L7z,

FMiiFgeir Cld, Ber 2 & BE bR IC Y
T, A7IRELTVL T AZEESE, Aho
ANy FAR=ZZBE 72 H A% LY VI THRE
Wy, # AR E KRS A AR & he FE R A7 AL
Ji% % g L7z

2) HMABREER

MERAERSITRT, AT, CoTBEHRICH
2o THINT 22RO 5N b, Coldik A
O 2B DA ENTB Y, BT 2k
ZiZ30ppm LEEEFNTWAE, oy PR AR
0.00 ~ 0.17 % THE Vo i-Cyq i 2 B E (B 7,
10) T, i-Cs i3 138 (BB 10) THRilish T
WBH, CaRn-CuldmM SN T, Thid
A AR LD, Cs R n-Cy 2NEIRAITHLY B
Pzl b #fEEEN D, COz1E 96 ~ 1,886 ppm
EEFLTEY, 37HFT 1,000 ppm Z iz T
5o

HTIE, Cp IXEET 1,823 ~ 23,230 ppm &
ZHLTWAHD, HEEETIE 26,963 ~ 41,556 ppm
EEFDVILI/NE L B oTBY, XA &
BETHD (RETORE 10 2H:<). C; b
2 EmIhTBYy, KF6LsTi
40ppm ZBZTWVWh, TNHORFTIICs D
25ppm XA THBY, Vv FEF XD 1.30%,
0.96% L E Lo Twh, CGGAMHINTWS
B L R 5 Twh, COy d 95 ~ 939 ppm
EE LD QEEDN S v,

WAEDOBC, IR L ORF 1 2R EEHO
08C; £ ) L, 0%Cooe LD HHER X
DBV, —TJ, 0BCo 1B HIAE DT ATE
FEIHFDOPC3 1 —10.5, —6.1% & HEL, 0%Ceos
D+143 ~+29.1% & FFICENZ L2, §
NCOREDMAE IR E Z T b g sh
% (HARH T2, 2002). i D Cs % n-Cy 2R
MahnwZl, JBCHPERLINDBENI L,
A1 & 2T 0BCo02 28+ 7.1 ~ +11.2% T
HBHIEND, 1T AEOREDMAED D E 2
FTWwa EHRT SN S,

K11 T, 2H0HRE 6 L 8 KILDOF A
ORFMBIZTa Yy FENEH, MOREL CY/(Cy
+ Cs) AR EW LT, $250IEC/(Cy + Cy)
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