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Abstract: Faults and fractures often create pathways for migrating gases formed in the subsurface.
Signatures in trace gas concentration due to gas seeps, therefore, are expected to indicate geological
discontinuities from the depth to the ground surface. Recently, a portable measurement device based on
Cavity Ring-Down Spectroscopy (CRDS) using laser sensing technology has been developed and can be
used for atmospheric methane concentration measurements in real time with laboratory-level accuracy.
The authors performed atmospheric methane concentration measurements in Horonobe, Hokkaido, Japan,
using the CRDS device and detected significant increases in methane concentration (anomalies) near
the faults and anticlinal axes. This paper describes the new findings from the additional measurement to
obtain information on the areal persistency and flux of methane seeps and geological settings near the
anticlinal axis.
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0

n=84 n=177

18 2> rA—LAR—) o TDATHERIZENT
RESN-EN B DENOEES .
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THES, A X RENEEIC ERT 560
HZEIEETOHVENRSH D, RETIE, ZD L
IR D I L AT DT, HMTENOLBAT
LCEIAZ o OBIIE L EMEICHIE A D Z &1
VP LLEG TIERW. —J, e tdEssiE
D XS IR TIE, HIE - A2 OF
M0 Rpunnd Z AT, CRDS Hiffiz vz k
R A S AREERED, HUF N O H 2B TR
R L YRS D ECIERICAEN aTIE L 20
55 LEZLND.

4.2 A3 UBHOBRMBGEEEBRROEZE
2D T
EWEAEERRAGE TI, K9 1 EO BRI
L7= 6 HOWED H B, 4 B CERHIEREIOIZIE
A —HS CREFDORAZ T )~V R LT,
ZOZENG, ERELEE T, HTENRLDRA X
VBHR, EEFEIIELTHD Z ENRH LN
eolo. T VDRIV o2 2 N, W
FTHHATHIC 10mm TWERAH 72, Z0H
B, ATHIZ9.5mm OFERNH 72 2022 48 A
17 HORETIE, REHFA X REOFE: E
FIIRm SN/ o7=b o0, HFICTF v o 3—
FE L CHE LI 2 A, BRI A X2 ABH
MRS S AV, IREEITAR K 16 ppm £ T EA- L7z,
ZOZEMD, BRIZE Y A X BHEN IS
DR DD Z IR SID. BERBA X
BHICH-2 D50 R E SOFRITBRE R CII
SNTARUVD, BIFEED BRI X AT+
B OBEZFBOIRT, S 6IcHiRMAEICE
\F 5 —IR K DR ENE Z bind . 414,
BRI RN L Te KRS 2T D72,
THEKSy LB E L OBMRICET 27 — % OIfG
Z1TO TETHS.
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ABUTSYYRITDONT

WBHEDAS 7Ty 7 ZEIL, T v —

B, —EORHHIFRE TR L 7o 234
FBIZRFLIFY, HAIua~ 757 ¢4 — Tl
i

4 DOJITEICHV = CRDS ¥EIC & 236 1L, %K
ppm ~#% 100 ppm DEIFHD A & L PREE Y 7L
H A KIAETE D728, B CREZ S L
MOEEIZT T v 7 AERATRETH 5.

R IN ST A X T T 7 ZADRIE M,
FIDRNBOD, FRFEILERMGE TS J O FE
OB TORER Y, #h e 5.87umol m * s !
(339mgm *h"),7.90umol m *s '(456mgm *h ')
Thotz (72721, MRFOT—X%fR<). =
OIEV, — A7 K DS OBN RS A & 54
BO1~2A4A—F—RERETHD WBIZIL,
BRLEy, 1996). 77 w7 AREIE, HIFRITBM
TH AL AEE R TEHICHIETE 5 E VI FED
AHLTWD. BROE S, HTAOBHEL, B
RO ELEZ T TWDATEEENRE 2 b b T29,
LD T Ty 7 ZARNEITS -5 T, HHERSD
WELIFETEET LI ENEE LN EEZ LN
5.

4.4 AR UBHRAMEOMTEEIZDOWNT
EWRIEALERRARE THERR ST A Z B R
T CHEM L= L — & — R OFSE R, B
BT, DTN s B~ R E /T 5
B 72 RO T AR S A7, S HIT, 3
DJEEHCTHT DAV SR W i L7z fm & L
T, [RIHLR O A CIIHE b O S, PEIEIT
D OHREDHEE Sz, ZOREFIE, A
BB O PSS RHEENFET 5 2
LERREL TN,

EWSEER A OB T SN2 o b e —



PR O RGP A Z T )< V2O T

NAR—=V T OaTBET —2 % RE LTofER,
FLE 25 OKEEERET 150 ~ 300m O XEIZH
WCEREL S TR OEI H OSBRI S b 2 L
Woymote (K18). R FBEEA 50O
MEERICBIT DA X T )~ U ORI O U
ThY, A2 BHEAOH TICHTARBITL
LEENHERE L CND I EERET 5. K,
ERE M OEINE OB Z N DA T D b,
o HAEPHRE SN TS (B RAFFEAT,
2012). Rfisiiih s, EH - 220/ (2015) 1Tk
HUEROMIRE W HD, R—V 7 AN DK
EERRE 150 ~ 300m O X[ 2 1@ 9 5 ATREME DS
B 5. B0 (2015) 12 & D KhERI ORI,
ZNE TOMBHEGREIC L VDB DOE
] - ERIOT — X I HASNTNA. Kiisalot
HZRATZDNTE, A1k, BEFOMERME T —
HITINZ, AR THE Lo XL O 7 P IS FR
D74 bEE R THIRFT O RERH L LER
bhb.

5. F¥&®H

AR RS A X R E & (Picarro £L
G4301) Z T, JLMREIRIERT DR s R E 2
DIBELPUZ BN TREGH A F RE ORE %
1Tole. ZTOREE, WTHoL— MIBWTY,
EERH & OZRZERHET, Ny VT U R
LU CTHER A X R ERARE L. (b
13 L OSKREIZER 3 2907, B2 290 . 20
26, WEZBWTIE, RFAZ T /)~ %
BRI U T2 DTS OWR T, s KO A %
R Uiz, F£iz, BEHCIIERLTEZFHOTHEL
=& A, R300ppm FREED A X LB H A e
WLl ZhOOMERRND, KRihERioER
HZIR> T, HURD DGR A Z 5B H LT
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WD ATREME DS R ST
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X —PREORER, A X BHAMEETERET D
EH YO HER S I, A B RO
TICEREIAMIE T2 2 & 2T RGO
iz, FWER A OAREESER T S 47z A
Z BRI OM FIZR W T, mEICEE
nieay ha—nAih—0 75— % B LT
R, HIFHDHDA X UBATRRIE L 72 0 15D 80E T
MOFGEPBEFICHERT 2 2 LRSI
7-.

BIE, BRELL 7= 4 2 DR E RN AR b %
HEFRTH DN, MHE, EWSEILERAEOT R
ST CERER L 72 T ARk D A & o DRI RN
e (8°C) 1%, —31.9%0 & B RALIR 2 7 42
HWMEPIMGONTERY, HRMHIICBH LT
% A K A THEIRE DR ORI A CARR S 7z AlhE
MRS L (FEED, 2021).

UEDZ bint, R AZ T 7~ O
A & HERYBRA SR — Y > VA, HERMESy
Wrig EaBBHED Z LTk, T OWRES
ITRRESIZ BT 2 22 G 8ME S 2 rTREMED &
DT ENRENTE.

APEFAL, HFEICBT DA ABHHTO
SRR H B A TG B CHIE 95 = LA
AIREZRT=, A - W AGIRGRA, HUgLy o4
A MEEHE, B bRFHPITEOE=2 )
77 ERk e e B~ OISR IR S D, 414,
BAROERIZIT T, WEEFOT — & 5L
MO EEEBIEET TETHH.

HEE

ARFGEO—ERIE, JSPS BHFE (22K05011) @
Bk a2 T T L= b 0T, KENr—L >
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