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Abstract
The Hokuriku region including the Noto peninsula extends in the Japan Sea side of the
Central Japan. In the Hokuriku region, there are distributed Pre-Neogene basement rocks,
such as Hida metamorphic rocks and Funatsu granite, presumably favorable for helium source
rocks, and Neogene sedimentary and volcanic formations resting upon the formers and cor-
relative to those of the so-called green tuff region.
Generally, in Japan, the natural gases with relatively high concentration of helium

have been found in the regions of geologically older granite and green tuff. Therefore, this

region seems to be one of the most important areas for helium surveying in Japan.

In the region, both hot springs and inflammable natural gas accumulations are noticed.

Geological Survey of Japan began the first helium survey in this region in 1962, and as a
result, the natural gases with 0.005-0.493 v/v %, of helium were found at the wells in Tertiary
gas fields and hot spring areas. Especially, the gases from Wakura hot spring wells at Nanao
city were revealed to contain about 0.50 v/v %, helium, the second highest value ever found in
Japan.

In 1965, the geochemical and geological surveys for helium were carried out concen-
trically on the springs and water wells in the Noto peninsula, with special aim to select the
drilling site for test well which was designed to get the informations on the vertical distribution
of helium in the Hokuriku region.

Based on the results of the geochemical and geological surveys, the drilling site of test
well was decided at the eastern part of the Wakura hot spring district. The penetration depth
reached 600 m and the detail survey at the well was conducted from October 1966 to January
1967.

" In this paper, the authors report mainly on the results obtained by the geochemical
and geological studies for the Noto peninsula and for the test well GSH-No. 2. The results
obtained are as follows:

1. The production test was conducted at the depth intervals of 250-300 m and 550-600 m.
At 250-300 m deep.
Temperature of groundwater at casing head 34.8°C

Gas production rate by mechanical lifting 2.7 md/day
MEOM O B E OB YT BT R OMM“REBRIERET
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Water production rate by mechanical lifting

Gas water ratio
Productivity index
Helium content of natural gas

At 550-600 m deep.

Gas and water production

26.8 kl/day

1: 10

20 kI day™* kg™ cm?
0.332 vjv %

Helium content of natural gas separated from

groundwater lifted by bailer from 550 m deep

0.059 vjv %

Helium content of natural gas separated from

groundwater lifted by bailer from 600 m deep

0.039 v/v %

2. The concentration of helium in gas from 250-300 m deep is higher than that from 550-600

m deep. It is likely that helium in 250-300 m deep was not dispersed and supplied directly
from the basement rocks but was transfered laterally from the hot spring waters in the Wakura
district.
3. Chemical composition of groundwater from 250-300 m deep at GSH-No. 2 well has a
strong resemblance to that of the hot spring water from Wakura No. 3 well. Above-stated facts
indicate that the hot spring waters are considerably widely distributed in the neighbourhood
of the Wakura district.
4. The contents of uranium and thorium in the core samples from the depth of 250 m, 300 m,
550 m, 575 m and 600 m range from 0.5 to 0.9 ppm and from 2 to 4 ppm respectively. The
amount of helium at 550 m and 600 m deep is neérly equal to that of calculated value by the
decay production rate from uranium and thorium, on the contrary, the amount of helium at
250-300 m deep is higher by 7 to 8 times than the calculated value.

Judging from the relationship of N,y/He ratio and N, %, in the free gases from the hot
spring wells and natural gas wells in the Hokuriku region (Fig. 10), it is calculated that in the

Hokuriku region, the original natural gas that has been supplied from the basement rocks

may be N, type with the helium content of 1.25-3.2 v/v %,.

The authors conclude that in the Hokuriku region the industrial reservoirs of natural

gas with helium concentration over 0.1 v/v %, is hardly expected because of the very small gas

production rate from, the wells.
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MRF374E (19624F) |z, AbfeHifioBREH 28 L UTH
REERARA 2 &3 5kic Lic~ Y 7 A (Helium, He) 0325
c WREAT - TR, THhORRF =H120.005~0.493
v/v %D He BBEENDZ L b -T2,

T %2 CHRFNA0&E (19654F) ik, LEDIEEITFWY
T, EEWE PO T BERLEHIKD He ol 570
- HERET oI

P EoEEERIZL LSWT, dbkEigo He BT
ZHIRN), EEMNSARIERS BT, R GSH-
No. 2 B3, BM42EI08»5B4E 1 Hlicblco TR
PREE600m & CHREl S hic, RS R, & OHURN TR
b He BREOBWRAHN A2 ENT 3 ARRCEY,

FIRET NERCBE S

ZHODHE - BiEick - T, £ LTRDZ LA

bhiclioTle.
1. AN SO GSH-No. 212X % 4 A L i FADE
HRBL, SOkKBEEY T 2008 esd Tiibhik.
1ok, HEE250~300mDESTh Y, fHiZIEE 550~
600mOESTH B, WOFEREEL.

BREE250 ~300m > EALE¥E Iz 2 EH &R Bk T 13,
0.322 v/v %® He &t Ny ROFKRH A, a0 v
7 Mz k- T 2.7m*/day OBIETEHR L. Zhicw
LT, BEED550~600mifin b, Y 7 Mok o
T, RAFTALHTAS L bici b cENT 3 ICED
bole. TORD, HMTAKES—TF—THBETEHK
L, ZZCHERE - TOBELIERR T A 2R L TR
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BEEBEO~Y v ARFEAERE (K45 -

BE L. 20OBEMERD L, T 50mOM TR
SyEE LT A1% 0.059 v/v %> He #EH T2 Ny BT
HY, WTF600m 5 DFEEHL 0.039 v/v %D Hez &F
FTEARUEL N RO T ATH o7z,

2. GSH-No.20>¥EEE250 ~300m s & EH U 7= #1 T 7k
X, TOKEPTARR 3 EHPLEMN LIRRKIZX
CEPF3. zhbonz &b, GSH-No. 2 DHITFK
X, SHFAORFKEFARELBEbh, BTKEED
WCEHT % He 280 N, RRAV RS, HTKICHEME
SN THEHE»LEEHL LD THAH.

3. RERCLEBHUSOERK - SERAKDKE L He 0&H
BLoBEGREHE~ B L, Clogvwkic He KB sh
TWAHEAIIL D 5.

Fie, WILREEO THINGROKE CI%2,750 mg/l

EHL, Zokk L bENTSRERRY 213, #
B D 2 DEAT 0.025v/v %D He 2 56T 5.
4. TEOREH R X U B IR B RE - B
FRERIZL LSV, ROXHRZENFIESNS. T
bbb, FEZROFKREF IR 3 He OIRRS
FRIERECELRZ &, IR Ao TRICEEH
% He B&oMAORRKCEETEZ L, FOMAR
RO He ZEBE? BRRKICHEVEBR 2B T
W BB L, RETHSB.

RAKREVEFEE L TV BERESHISICRIT 5 He ©
EHEER, MR Eht3ERILtHS L
Bbh s, £, JEElgefcd 28R T 2 &R
HRIRHTAD, No% & Ny/He LhOfEDBIRIC & - THE
EENIEBREPLERSNET I O F VT RAOEIR,
He #1.25~3.2v/v %&H T2 Na Rk Th 3.

1. #% Bl

WIRicH B~V 7 A (He) OREIZH>NTIT 2PA3 D
5T, 1 ORHERY T & EORBREMEEL L L
%% 5 R, iy 5o (3%*U), b Y v A (2Th)
BIOY =) v A Sm) 0 X HkaiTEKHT3E
WIERIC L AHETERER TH 525, B TRBOHN
XEHTH 5.

He D% - FIRICBE L T, BEEHERESIC D 5w
THERZTONZDOPEETHS.Smp b0 He 04
RERE U, Thpb 0Bz bRTEhH THRVDT,
He ot FEE L LCi3EAPicEEn5 UL Th &%
BT3E07T, BEMzansd Uk ThpbHED
He 8RR &N 270z, UL Th ofFFEOL N
L RERERARNZ L, D 2000 ENE LTS,
Ebi, EREhi~Y v ok, MITIBEEENS D

FEBBII = KB« & o A « REE - WH)

iy, BEMRAT ZAOERO X ) R WBEEIEE
THZEREELW,

MO KFEE iz U L Th oSFRREN. Lic
BoT, BEOCHWERAEER LD, 2o kiedil
&L HRF OB LI ES  BRSEAEHERI
Lo TBbLh3 X ) eMBELEEE M TR, ~V v
LEROFE - FRICBELTETEESh S LA LR
3.

PLEO—f&imz b 5T, JhERHs o B S 2 72
B3 E, ZOMRCIHEEROETVWREEREL X
Vo hictk S featE, TEROREBE, FHUER,
BARWMACEHE, FHloREE R ENERE L THET
5. ZhbEBERO B, FIB=ROERERRB L
CRIBERIE L ST 5. KIUBERZILE, Hss
BIUOENS DKFEEREPLRY, FEZROTEI
FECHKEL, ZOERIVDYS SV ¥ 7HRck
BT5/FEEL->TWS, v

JeREHUR DR ERIE, Zh b KILEIEO S T 5 Hugic
BLicBHL, %7 CH, 2@ LT 3RMERR Y
ARFEZFROHFEE» LB LICEHRT 3

Ok D MBS ECHZOT, bR, basE
BT B~V T AOFE © BHIgETIIE: b EE 2t SR
D—DTh5b.

PREIBT BRRY 290 He g+ 3 B0 E£E
HITRAS « BF9EiE, KIEI04 (19214F) 2 RRURSHTZHr
EFIC L » TiThabhiz. ZOo%EVESERBEOHA
FTRbh TWiad -7, Bs7E (19624F) tE -
T, WEFAERPHE 2R L bW ORELEREY 5 ¥4
EHEiic X o THRA L7z,

ek ic 3+ B HVEFERT O He OF4 - BFFE1,
13 CHIRFn374E (19624F) ik Bilbick > TR A &
n, TOEERI-T, BREFARBIUE=ZROF B
FRH 2 DH20.005~0.493 v/v %p He S8 h 5 =
EBHLPICENT. Dk, He DOSIEBSFARIT
LEREEELHL MY 2 B TR X 5ERE - 5
DEE &SN, £LT, RERTRIBRERET D2
B OFLE - WESLEBEN, ZHITHEb I X BHE%
EEHIROHLERE L 2o T2,

REEDOIIBIX, TE - PIE LIcHIRN TH S He 54
ROBEERE T AHE SRR RIGEY, TIRET X
HicBRES .

HUFoOMmENT, B4R (19674) 10H 55 2434 1
Aigblz>TiTinbh, MIEEE 600mD Z OFFiz &
-T, He ¥+ 5K BOEE - FIEVEHE S

A FEOSERKRD X 5 Th 5.
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Al X HTRE - PIEHE - B E— - ABAT - K
=4

WHRORE - B - 4 - BAEZ

e X 2EHRR  ABAT - B H—

At X 2L FE - B - B B o W - 2k
B K- mHES

REXE IR O ML EETRAE - T3 - eBIE - kA &

ZOFRE - MREEFETRL B2V nicam)l
RAHERRERR L OC-EREHETRBRO 2R icEL
BT 5. %7, AXOERIEH- 1T, TAR =,
KHERE, BUHEROEHE» LRARERORER 5
¥, ERAE—, KBELLEEED? X2 7BIzoW
TOY 7Y, b)Y LADGHREROREEY 537z, FEL
TRHOBEHRT 3.

2. JeREHBOM{ERREORE

el He x4 b LiciibZRmED 5 5, K
TR 2WFICoNT, FOMERER5,

TAE LSRRV A LFIBRERRT A0 5 5, He & &
BT Bb0ic o THe %L No/He leDfER 1 RicT
Lz, &kt L TH3 L, Hex 0.005~0.493 v/v%,
N,/He 3200 ~6,434 Td % 2%, ZKIRAD ILFERF
AEBRL Ny BH A TlX, Hex0.086~0.493v/v%, Ny/
He 13200~1,140272%. 20 5 b, FARER T 2 HiC
1% 0.493 v/v% D He BREEN TR Y, Z OE KRS
TR ORI B O F AR D He 0.59 v/v% 12k
T, KHELHOBEERTHS. LL, HAEH
RERO CH R T ARKR L & F 2 TRmY/dBTFTEb
HTHRN, )

SeicHks (1969, 1970, 1972) 1k, H#pHHEO R
HFZHD He l2onWT, FREDHWIER #3% © &
He 0&5E 0.02~0.04v/v%, Ny/He it K4y 150 ~
250, HABODRWEHOERTEFOBRRIF T He
0.59 v/v%, Ny/He H.1396, % DiF< @ He 34t (GS
H-No. 1) i He 0.224 v/v%, Np/He lp121r %252 b
Wb, FAEDOEWSDIC He SHENDRVERE
LA L, BERAMEO He 13, HEEMIL0E B
L, FUORRERICERBIIFE SN RE T R
KRBALEZLDTH S LHRE L.

SO HE, N RERY 2 1c HOSHERS
DE, THhHRBRSKE L LCBHT BT ATHBRD,
CH, # Rz k- THEREN B Z LB ARVEL LR b h
5. Efo, No/He (b3 EEBRE T AOHE LY bREWV
ZEionTiE, He & Ry ot 2 (Fl 2 3RS
DHRBEFEDOER R E) ODRBABRD >Teled TRigWRE

(B25% %7 %5)

#1lk JbpEHiRo He EFER Y 2B X AR
KA 2o He % & Ny/He It

* Content of helium, value of Ng/He ratio and type of
gas for inflammable and hot spring natural gases
from Hokuriku region.

#HOR 4 Hevol% |N,/He tb | # = &
R OB R 0.019 1,042 | CH, %
A )N OB’ R 0.005 2,340 | CH, %
WE A ¥ = 0.115 392 | CH, N, %
W B R R 0.274 359 N, %
B R B R 0.197 490 N, %
B W OB R 0.134 733 N, %
W R OB’ OR 0.086 1,140 N, %
W o OB OR 0.014 6,434 N, %
Kol B R 0.258 360 N, %
ERERR=Y 0.146 615 N, %
* o BRI 0.136 679 N, %
wmoM R R 0.008 1,150 | CO, %
FIEER3EH 0.493 200 N, %
* EZPBALIH AY 7
B TRE TRP

PP R ORA F - KBRS - B

HHF KRB B
Bbha, ZoORIC2SWTIE,5 30EE CHERNZ M
%5,
3. BEERYESRE
3.1 BEEXESOMEHNE

BERCE BRI 1T, FIESROMBEE L LT, A5

ERERB LUz hictl D it FaEE‘iRe L amhT 5
(% 1 X)) . RELRAZRER RS - BEAR A -
AEEAERFRER EPLRY, RENLOBETIAK
BEfEY. FEOBR - BREAORREL TR, F
EHARERBPEL N TWARY., WMEEEERL, £H
Pgs - FHEMIRE R - 779 A b e RS A
MMeEbY, ERIEROBR I, RELHOF 2
b, WAEKGHLEZLR TV, 2B, BIBEHE
BRORFER, BESMEFFEEET > L Tabh
T3, ZRIREERERCBRT SRS~ 7 A FOE
BhicAabhsb0oThb,

BB B I T RUERE - SERER e Lo AR
FIREST, FE=RPEELTERE By BB T
5, FEZRE, THH» b PFHHEORE « /K « R -
FENOLRER L UHFROKRRABCRS SN S, &
FRRBRFE=CIEEOREEE /23 IR O R Ry HER
e, ERUOEETCENRS T o EBEEO By
5. KUEEE L+ 2 70kBREE, AELME
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Map showing the geology of Noto peninsula and
the sampling stations for geochemical survey.

oAb E R Hg L, EEUOBEEMICAML, KR
— P ORI X B L. K REHBOLSHE
FUoETE, \RREFPEEELSESHEYBE-TRY,
FARBEBRERE L. —F, CEEREE CEETR
BEOERND, FHTRKREBEOEE R & bhTw
3. JOKBREBEHERT L0, ERELTRLEOE
EIRIOUKREE &, i LI BRI D AREILE
BAREESHRE, INLIHEETIRBETHS.
oo REERIERTCE > TRARY, BHEEMNEL
v, JUkBRER, BN NE-SW Frodz o
W HehREEEEE L, BXRMEiCx NESW ¥
MOWRE L OB D 5. HEH B BRIk ~TK
®, —HRERLEX OB,

AR« T kROZBRBIE, wWihbEs LTHER
HREMH» O 2 Y, MHEEY CELRE) - KR REO

EAED R —RE R D i, HRIHEREY I B D VR R
BIIEHRELNE DD TE LY. ARRBIEBERES
FOkREE, FNRBIIKRBCARREBEZhFh
BBLTRY, ZhooBRRILH2S L, SREH
BREOHTHEL p RV EHE T LBETRsh 5.
LK BEBIIR LT, £RBL L7y MRigH
BT 5BER% V. EEREEIUERERTE, ABRE
L I OFE) - KRAFRBOSMoIEE, @IEER
B—ERERSMMEAFECSHY, 2hX VIt RkEE
e ToEHiLie s,

FOKBRBHET A ABRBIARBE eI~
SLECIESLE 2 L O BRIESEHTED O TRY,
BN REORERICE, BERE - AT CHERE
WEERFET 5.

3.2 geELBOM{LFEHEE

AEHREHARIE IR T X O REESh, 22T
BN TROGTRERIF 2RV LS Th 3.

3.21 #BE®H R

I DFERIBNTHEEF A PR TE DR L &
BEw <, BRSO THIER (MAES6) OfR
KIZEED 2 X VROKRARFTABELN. D F R,
EIRICTRENBL 51, He 20.025viv%&EHL, %
7o No/He [LOfE1Z452TH S, Z0fE%, H1RiCRE
nNTn3, JHEREH»GEMT ZRREN 2ADZN & ik
LTHB L, AR 3EHO200, Bl 5Rn360,
FIRIBRO615L679, BB RO733, LHERD3590
Xoiz, BEZORMICAET .

3.2.2 KPBFEEHX

EORITRENDB X 0 ic, YHIBAOKTEES 21X
RO TEN RN CH, Zo 1 MERWT, 20 H A&
EERT N, Bt No-CH, £ Th 5. BEFROL
Hicix CO, 2B LTH 2R, KORMBEER X pH
E» bYW LT, F=RR CO, ZTH BRIV
VR1F He 2VEHS 2 WdMEOK TR, BF 0 BE0
ek 5.

ZhooRENE, ZEVKRERZIZ U 7 BT
KTHo>T, KPEEFZADOREBIH, ZRICHFELT
W5, BE O, 0 BWEOMmORENL, WFhb He
EEAELTNADT, FABEHNOHTARIETST He %
Bornrko.

FORPTH, HENEEIC He 285 L LTI,
BRSO 0. 144 v/v% (COy, Hy S & B e &WTE W 2
T 2EEESR), MIREROT A ME—V V IHD
0.128 v/v% 72 EM D 503, g DHA IR S DR
BEL->TWBEOTEOHERET &, 12ERIHEOKE
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ERES Z £ S = D
Chemi. al composition of
. " ; ; cl- |HCO,- | cO.
No. 2 3 %R K OB | FAE | KE H 3 3
BoOoR A& roE R Wjday | meday | (0) | PP | (mgi) | (mgl) | (wogl)
1% B | % REE 205m, HE 3~5 | 0.00n|23.4| 7.4 9,770| 197| 0.0
. ZE 500m
2 | MBS 4 EH R D  270~490m 1 | 0.000 246 7.8 55| 231 0.0
3|e B & WEW 4m, 0.000 6.7 18.6 127 0.0
4 & W B % W 380m, air lift 25.9 | x5 8.4 | 760| 454 13.4
3 HE 400m, £ ETFHicHE
50 % 0 @B S e L 0.000 6.6 164 | 88.8| 0.0
6| F B JIl& s BE S00m 9 Eg 1.67 | 0.417 |17.7| 7.2| 2,750 | 1,753 | 0.0
7| MERR7ALK-) S TERSC, RENIm, 0.000 7.5| 5,460 | 97.8| 0.0
8 IR B AE KIS | EES2m g %10 | 0.000|26.4| 8.6| 49.6| 86.0| 5.4
9% B B & HEK80m 138 | 0.000|27.6| 83| 603| 948| 37.9
. AFL—F— 55~103m
10 MRAHBAE Nol | 2L ET7 0.000 | 21.1] 8.4 12.2| 76.8| 2.1
il ® 5 = WERE, WRE, G 173 | 0.000|28.9| 8.2 107 133 F 7.7
12 *%ff;’FK'K‘ 2k Lr—F— 104~136m 0.000 | 17.9 | 8.7 203 | 73.2 2.1
13 *goﬁf#*’ﬁ*?ﬁ AR L—F— 72~136m 0.000 | 21.0| 7.9| 16.3 105 0.0
14 B B B W EE40m 0.000 [ 13.8| 6.3, 12.0| 26.8| 0.0
5% W % % BT, £E 0k 0.000 | 14.0
16 | FvE~p Ry 5 — gé”**“ 177~298m, | 10000 | 0.000 | 25.6| 7.4| 12.3| 185| 0.0
Tl & 5 & wEE 574m, air lift 15 | mm |20 | 7.4 1,470 102 0.0
BRSO * ) 1 HEE R SR ORI BT - IR (1970) OWRHC X 5.
Ng DOIE*E] : total — (He+Ha+O2-+CHy) =Nz i2 L D RD 72D T, EMEICIE Na+Ar L7125,
®E3&k W B Vi 2
Free gases.
7 R B F He% | Ha% | 0% | No% | CHy% | CO,% | Ny/He 1 %
GSH-2 23 wE280m | 0.322 | 3.865| 0.56| 94.60 | tr 0.65| 294 | x5 —vmE
v 550m | 0.059 | 3.251| 0.74| 95.80 | 0.14| 0.01| 1,620 B E
Y 600m | 0.039 | 2.141| 0.89| 96.71| 0.21| 0.01| 2,480 A -
B g R 0.025 | 0.000| 0.45| 11.29| 85.15| 5.00| 452
AR RS 2t 0.493 | 0.035| 0.20| 98.43| 0.68| 0.16| 200
0,
BRE AR R 2 Bk 0.500 | 0.398 | 0.10| 56.30 | 41.00| 0.14 113 | Ar 0-43%, C;H0.14%,
C,H, 0.929,

CRASTAE WEARERT AR

ETRERT  RFEFEM

HE BB 2 BHUAOSINT, TR TAr 2RALTIN%E LT3, ZOHAR, FAZe< b3FIEL, ArPStoxy ) vy—2Hv -
T, BT Ar ZEE LA 27D T, Ar HERICHEY T 25ER T RTRF ORI O, ZOFEFREICHH L TESEA T3, N2 Fk
DT A D Ar 5, RiET 5 Ne ROBEL ADSHHERS LUBIT 2L, BEEI%LEESNB0T, AL VREBIIEZORCEE
LTHIEEZERD & L BPUNETH 5.
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BEERLE~Y Y ARERAENE (Ko AB - BN KB« &3 « BA - K - BH)
H T 7k Vi3 )

groundwater from Noto peninsula.

SO~ | NH,* | K* | Na* | Ca?* | Mg v & ¥ Ao
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mgll) | (mg/l) He(ml/l)‘He(%) ’ 0,(%) |CH, (%)**Nz(%)**(t;?/tgl N,/He
437 | 16.6 | 108 |5,730 | 597 42.710.0297 | 0.1437 | 0.48| 5.29| 94.09 | 20.72 655
58.11  3.21] 18.7 | 407 19.9| 16.2]0.0017 | 0.0094 | 2.46| 0.76 | 96.76 | 18.33 | 10,300
7.2 1.9 21.6 3.91] tr tr 2.73 | 10.80 | 86.46 | 17.20
363 0.94 8.73 793 24.8| 11.2| tr tr 33.63 | 0.55| 65.81 | 22.30
15.5| 1.96 4.57 127 5.48  2.271] 1 tr 6.21 | 0.72] 93.01| 18.37
2.3 62.5| 109 | 2,190 30.2 | 85.5|0.0104|0.0335| 1.09| 86.86| 12.01 | 31.07 359
151 1.04 52.01 2,060 |[I,289 37.400.0224 | 0.1276 | 4.33 | 6.63| 88.91 | 17.54 697
4.0 . 3.2 70.29] 0.5 0.4 | 0.0003 | 0.0018 | 3.80 | 3.32| 92.84| 17.65 | 51,600
29.8| 17.6 | 22.7| 662 5.55  5.43] 0.0069 | 0.0354 | 1.99| 3.07| 94.90| 19.60 | 2,680
7.5 3.3 37.0| 2.4 0.3 tr tr 16.41 | 0.85| 82.71| 18.10
24.4  6.19 5.34 120 1.08)  1.60 0.0010 | 0.0055 | 2.79| 0.44| 96.75| 17.58 | 17,600
52.6 9.7 155 20.1 | 18.1]0.0002 | 0.0008 | 29.05| 0.77| 70.17 | 22.03 | 87,700
8.9 5.0 25.3  21.7 3.0 [ 0.0006 | 0.0031 | 1.68| 1.50| 96.80 | 19.09 | 31,200
2.2 1.6 9.1 8.7 0.7 tr tr 29.16 | 0.41 | 70.37 | 21.23
tr tr 21.04 | 1.23| 77.72| 20.15
4.6 3.37 15.0 17.5| 22.0| 11.9|0.0003 | 0.0014 | 0.79 | '22.65 | 76.55 | 21.53 | 54,700
1,048 0.69 10.4 | 1,340 | 115 6.09 0.0014 | 0.0079 | 32.05 | 0.56 | 67.26 | 18.16| 8,510

sk s total 5 He+He+Og+CHa+Ne+Ar 72 ¥, COz, HeS 4 ¥ #5<.

EWb D LB, Eik, Ny/He b2 RDZ &, £
IR RA655, FIRERET 2 A — U v FH3697T, 13
FEL. 2O, FRBREDORER A R ICOWTK
DIwbIsB I U679 b, EIFZE LW (5 1£BH).

BEN AD No/He BB L IEWEIZ 2> T3 D1,
I PIME— OIERE 5 X DEH T B B TBNGLROKOEE
FEXADISITH HH, Z OEIF CHLRAKITE > WEhE o
AT B Ny/He Lo fE452L 0 HE%SEN. ZhdD
&k, %1 ROWERFTAFF0392, [LERRD359E X
VR IR R D360V,

3.23 1 F Kk

WTFkfo C- EFEMN 1,000 mg/l 2L TWAEK
HESR, FRERT X MR-V /B XOTH)IGER
DXKiE, WTFhLBRETN AR ED 3 He 0EIGERKRE
WEE 2RBR). iZL, REEFITOHERROKIE
Cl~ 251,470 mg/l B 5%, YR H AMERBIE & A EZER
THBHDT, FsL L,

BEF AP ED5 He 0% 2, WTkgo Cl-EL
DEBRES 2R LY, LT CrEDSZWHTAK
LIEEKICHESE He 0% WZ EREBEN S,

WTARED CPADRIOIEREHD L, &
7 Ca** BHE 2L - HFHER, IAERTA MR-V ¥
B LUHERROBRKE, WTFhi Ca* Bh%
<, Lad Ca¥ /Mg lhofERE . ARETS bRRATS
i, SERELTARRT X bR—Y v I HOKE,
Na-Ca-Cl Blic /2 5. THJ)IGLROMTKIZ, NHS 7
LA VE (28713 HCO & LTRENS)BLL,
SO Bh7i<, BERICEBICR LN BPIRMERRST
ADMNBEADKBE LRI TH 5. FRIFRROAKIE, NH,*
L HCOs~ B335, SO b HBRAIE W s TRIRIER
RH ADFFERDOEE &P Ri2 o TS,

4 H#MERE

41 HBOMEBELTE
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BHEAENBEE (E2B% 87 %)

0.3}~
KFIA=ES
CP1 B ek 2K AT 3) o
o7
g O
7
He
%o
0.03| °2 °6
o.oll- oz
o7
oli
0.003  elI3
*8
2
.00 8 .3 ! W2 12 o4 1 1
10 100 1000 10,000
CI"mg/4

B2 EEBEREHIOM TARO C LEE He %0 B1R

Cl~ versus He %, of dissolved gas in groundwater from Noto peninsula.

#RErH GSH-No.2 OB % 8 3 i+,

ZOHRIE, TR XHICH - T, MARROFERD
BHHPTHHRA~R X Z800m, Egkt BROFAERR» 540
~BXZ1,300m, L BEFENSBEA~O0mDOFT Td -
T, MAEEREFNOEmICIET 5.

R A~ET DI, TIAREFMARRLEHESA
AEBMOBERAD ARETTEL, £IhbAKHE~
B L E200m#$EL ORERTHS.

4.2 MEETREAMEOE

T OHIRIZE, FEZRPHHOSOKRE - REDE
& - FugieEE, HmRoB RHEREY R X O EEEY
PEHTZ (BIN). —RicHBoEFNII0 T T,
ARPICIENERE R 2528, FKBRBIZ7 Ay Mgt
5LIBHTH, MOMCRAERETRT LD, HiF
=RoOEBRE 2T EHNEE, FoliRomBEsrE, B
FRARA G, WEARHETHR 800m IRIZREET 5 b D L
EBEND. £, AERMECRAKEBNEAT
EREEIET 2, HFEORFKRMMgEES LU
GSH-No.2 ##ic Thi¥, 7OkBEBLREDEBLD
fhz, tREEBSREL TS (F4H).

FUKRE AR CIMARRLEFEMNcEHT 3
P, WIROBEWES, ABERMEELSH/LTEY,

] #ms

s 0
B
E= nersr

T #mpE
' pmg | ARDEE
[ +=EeE

AR GSH~Na2
> R E RARE

<<<<pes
<<c<ges

<
7
L

I MRTFAR-UyT
I F1ZERF NO.2
I fARERHF NO.3
OK-1 SRACHF NO.1
O0K-2 L No.2
OK~3 [k NO.3

]
PR RR3E
5o

BAYED

BN FANEADHENR X CRELER

Geological map of Wakura-machi district and
drilling site of exploratory well GSH~No. 2.
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BEEZO~) v ARIRHEENE (B R« B - KRB - 54 BB« KEFE-HH)

2 &m = g x T B2 = .

= B r > F 2 &t B

¥ ¥ ¥ 2 B b X

X i i & 2 B RIBE fal 7

% NO3 (6sH-NO.2) 10 (10K Zh %5 +. A R B

S E E O WIXWERELATE | Tnﬁwﬁj
= |ormmeE sagEnEIng)]

SRRBRKBRDE
T N T L O — R - MERES
N ERE (BRAM) R

EEET ) I TENDE B EE

=

) 3 ” E nrEsRE \ﬁm%ﬁ%
hos v FAYEE RERE 51/
% f% [ +®E%m L5 %%%DE’%J%%%E%E
o Hi CREE BT e ] e
o = 79 11785 Eéﬁgﬁ% . %ﬁﬁ@%ﬁ%
B4R MANELORHEORERE (RS . RE B - KILBREERE | N
KRERTWB) iE
Geological well logs of Wakura-machi district. N‘ e s REiRE R ILUEE X I ARE~
G WILBSSUR e (¥F - RE 7K
BT O BREEEEHS GSH-No.2 BAET b7 DFFER 4 mEE )
BHONHOT, FHE—HICEFEEL TS LD L =
Zxohs. BEE, GSH-No.2 Bgkic Liug, B b s sy RAWEAR ) BELRR
RBHEET515m. Lir LR EBICEL TWARNDT, 222] as boes| HKABERUIBRRERE
HEBIE A OES BB/ 5 &, hTH 600mpLE Cohasod BRCANARARLE | B
CEELO LHESN S, ARHRR X OEiRIc s T e wEyE T | (R AR
BZEHEEATE, b LTRILERES - RIVEEIK AR o
BB X OEREND 2D, FERERS - BB s BET 5 0 B RRUBREL NS
B, EORBHRAEETH 2. GSH-No. 2 ReEREF (5 - HERUERARE
5) T, AREO EEN130m iR RE A ERK S
R - REMCEUDE - R CRBIN b1 5. aaal  uono
i, — Rk BEO LI X - TRET B =] RE S PEERGTS
B & 06 5 BB A BB R 5. 2 oBs L - E:s T ——
ARRMTICRIT 5 REEEE 2L T 2R L0 e R RE
BRHBIRICV T, BHED L Z BB B TR C ) )
EERER AHSICRE LRV, MR0X 5 v+ | 33040
RS L HIBNCRE LTV 2 b s, AR ses
ORI, HROTE, FHLET O 4 T 5 km O+ - S e ~ BERRE
FRHET, T2 THABOEMIEE L LTHBE ~REX s VBT G| SR e R
GBODERENLRY, BRECERE, REWREE
Gk, LECHMEECXSD, Mdkiyame %%+ 5. T -
D R £ 2 & L, ERTEEIAS B 0 ¥ o
B WREEERIEH, RIERFEEL. RRMEOR
SIS 1 08 GSH-No. 2 Bigkic i, ABOE S " lizos oo
B RIS LI & Bx bhe s, SHMICEEL Tomy #OH GSH-2 B3l RE
DT, AL TREEHCERBEBOTEHE L. Geological columner section of GSH-No. 2 well.
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W HEEEHRAH

25~40mT, HIRIC XYV BEEOEMR DY, MAERM
HETRAARBE REMBREBN KRB HEWRELT
WEBREEZDDES L, ABREROSVWIKARE
OEMFOMFHEIEE Lz b LBbh 3. '

FEVHEE FARITHESOEICALEHNT 2. BE
AIBOETIS0mELE 2o b b 303, BEMATOR
Sl T4 40m, GSH-No.2 34T 25mT, 7
Fiem o THERT S, —fIcHRO 7 v 2 — XWE»HS
7Y, P THB. FHMICREEAAEENRET S
EREW. Tz, REMCTHKE - BRA - v=RYo
BEOBE L LAREDENTEET S, chiEBay
Na—XRET, EROREDER & ixFRRMEEGET
50, LI cHECERNETHD. KB, L
Fiz 5 ~10cm DHEREFERE LS T, ARHIREER D
LREEITR, ABTORRKEDEARIC LS e TS
VEBEEERMES T LR TWE (A, 1969).

MEREE HHE—RBMCENT 3. REDEE
RIS CHET 3, MARRME IR KEREE 7
Ny PRIZE->TW3. BEZEHFET 150mpNstL
Hobbhd., ABOEREEIIP AP CERL TR
Y, FIAEROHEETIE—50mPl L, BEMETIE—70
mOfEREZL, MAROIIE TE—20mE THERE
BRLTW3S, ABRERICE LWHEHRRREEEERS
EELT S EETICRES 1 ~EmoOEEawaEEN
RET 5. MAREREERVWOEFE TR, HRams
BOTHLIZE S#950 con. DIFIROEW TV VEREN B
Y, REDEBLAHARERTELTWS, 20V
NERPEIC YRR Aphrocallistes OVRIERRL, AR Y
BDEERD, MARSRBO LMIXL L NELRY, BEHE
BROSLHRER Y, BHOBNRABE IS, WRE
#Hz & te. '

BEHEY MARRME,LBEMECPT T B
BOEE20m O FHEicn L L SHT 5. ESI0mPLT
T, BLLTHE»LRY, —EHTRLAY NV NER L
b2 5. BMEAIFEMABEO LoRLn. EFHFHEgHo
WERET, MARABL LTaALhTVS,

HEERY FE LR - BEoEBrLRY, R
HLicEr LXcHEgEErxs. BEREVWEZA
THRI20MTH 5,

43 B 8

431 2 # T %

ORI X - TRIEFA L T LI WEIEE, HER
B, REMNOHTAK L KRN ZDEB XD 5HRII%
Hob ek sz bRECENREICET2R2ET

(B25% 87 %)

»5.

IHNHDOEMEET AR, = TRBITI T«
VIRE, BRIZXAKE  FABEBIUOKE - FAE
ZOREPLETH 5.

IDEDIiZ, TORETETIE, TERE 220CRT-
THEENED DI, Fhid, BO6RIRT X9, %
TEIBREL LTHET 250mETr—& V) —& < Fhig
KXo THELHE, ZOHEETAZ D3V FH
AEEr— Vv T ELTHETT 3. DWTHETE AV
F—L g VEFRY, AV IBREE LD LT 300m
ECHBIEED D, ZORT R YL ERFICEVKT
Yoo TERWIZL, 250~300mD R 7 —& ¥ A EHHIT
L7cHiTk & 7 2 DEEHRRER L BREHRIRE1T 5

THBDOE I BREOMEEIMET LRRT, § 28I
DIEEIRAD. Thbb, 300~550miEEEIL, 51
B L RRRIT, FORT—RINN2ALVFOHAEE
=y Sl LTMmECHETODOL, EAVF— Vs
VEITH. ZOHS550~600mE00mEBIRL T, €0
A7 —ak s U TR 0 RRER & BRBHRIE 1T D

186m/m MCH#iY
5”x 10.6 m

=32
37x 251.5m

T8 NX-WLIE Y
101 m/m 5 3L

78NX-WLIE Y
600.5m

HO6X
Casing program of GSH-No. 1.

Bo#E T

4.3.2 R#ECKZMEEFLEE

Z Ok GSH-No.2 OFFHMEARE %% 5 Kiow
. ZOBFLEBIRNIDITHS.

HWFEHPD | mETRFHEET, KBERDEBELILR
3.

28— (340)




BEREZEO~Y Y AEFERAENE (o AB LB - KB« 53« BA « KIF-BH)

1 mPUF36m & CHIARERE T, RSB RREER
TERE»LRY, RECEES | mOUHEEEREE
+5.

36mPLTo8mE CRFRHWERB T, T UTHTIFRE
BTN 2 — RPN BB, BAHICIE Z A SR
Ry, BB CBRE Vo EOBEBPER L
BHREWEEZPAEL TN S,

58mPl T 8lmE TRRLREEET, LEIBRESE,
TEIREES, S YV NEOER, EESHIZEL
BOEMEZEUREEPLRY, RERECIHEDLEH
EENB.

81mLLT600m % TiX /KRBT, 280mETo L
20mPLFOFE L Lo bh s, BB, A E AL
MR 22 LK LB IRE, AR BERRKED
KBS L L b, BREDS, BE REESRE
OREEPGRY, TROEBREBLTWS, Ei, &L
ERH81 ~85.5miz i3, ZIIEEE L RBOBRIK AIE D
HOBREET 3. hid HArotREEBEEORILE
OEBOREEML H 5P, ZOWMSITIIELE > D5
ERBEDOIRP o7z bhh, NKABO—HIZED
Iz,

TEEE L UTRIEARER X CFE OBRR AR
BD, —ERICiRE, v hER B, J:ﬁmiﬁf\%g
R BETH 5.

ZORPEOFTKBBOMS TR, LIibiiioTHEHE
REFEEMRBD b, EOEER L O, BE2T5
~282mOEGTH Y, 2 TRERVAERL LY,
BREFLOL LI, AL, EEHELFEFEA DMk
EFALTNS,

4.3.3 Y E KR E

WERE L U CORERE, BRRBR I UBHERE
BAT o IHD.

. BEERE

REBREIZ 0 ~300m & 0 ~600m) 2EfTo7z. D
WREETHoAMCRT.

BRAEE, SO E LF 105C/100m T 5
2, HSHEARRONDG, Zo% 1 [EREIE LE 2[R
ERERIC X B EERITRT.

% 1 EflE
5~225m 10°C/100m
225~ 280m 20°C/100m
280 ~300m 4°C/100m
B FLEIREE (300m) 52.5C

2) VR TR SRR SR L.
BUE FERL

% 2[EHE
0~225m 10°C/100m
225 ~350m 8°C/100m
330 ~350m RER TR, 354mTH
3 CoElE i
359 ~439m 9°C/100m
439 ~463m 19°C/100m
463 ~600m 9°C/100m

B FLIER BE (600m) 76°C

2. BERmE (ETEsR)

(VB AEA

TREEA1 ~46m L 48~ 58mIc B THSBD bk,
TEREBO ~ 213 m T2 RE L, 213 ~260m T 4 ICENM LR D
FERERL, EEDS5~298m AR ke R LE B
EE3S0m PR CIR B DA LR 2RL,375~418mix
B EAETLR L, 432~448mTEM O LESED b
5. 448mPlR T, S8TmCEMOET D BT,
HERBMETRLTNS,

(2) FedEHT

TR —i% iz short normal (S.N.) ® 7% long nor-
mal(L.N.) X D bEEHE/DNE W, BiEFg o
EHmTED bz,

S.N. (BN a=25 cm)
LN ( » a=100 cm)

TREE38 ~46m, 277 ~295m, 301 ~317miz150~2000
-mOPFEE REEFHIRSE D b . 2EBERE 5
LREL0~60m TIEET & RT3, 60~ 223mafEix
B e A EEER R, 334~500m T KB TH
%, PRES00~600m Tk KPR E L R A E™WICH
Y, 520~525m 35 X U8 569 ~571m ICEEEATD b
3.

(3)=#E{k (Lateral 3 EARHEIE a=450 cm)

TIRRIC X 2RIERR EBE T RAT L L BERE
RET, DULABKERERTZ EBEW. EeaiicE
Ei#Ticon TEREERBIT2EA»H 5. HiEgd
BEE TR L —8 T 5.

3. MEERE (57 XBR)

SRR 112D 20~ 150 cpm OEHETEILT B, B
EREERLEBEE DTS LRDLITH B,

RE 0~ 9m 70 cpm
9~ 8lmm 5 H
38 ~60m 60 cpm
78 ~8lm 60 cpm
ZhEMhcix 50 cpm
81~275m 20 ~30 cpm
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HEHEF AR

(25 % % 7 &)

M ARERER A KR BEARER L EERER
S:m?ﬂz‘:l Electric well logging
section and temperature well logging
- ~50 omvV ] BB
3 #| B 50 100 a~m ey [FEIEHSNa 025"
e 0 50a-—m [nn LNa=(,00™
w| = 1000 2000 0 = m [ ] Lataz450™
(m) 25 soc [”[If B &
o = — SN o]
] /ﬁl?‘éf Lot B REM
§ B =
50 % % =B ’%?_Lr 50
100 2 i 100
§ % &l\\ ) g
7 '
150 = 150
R
| |2
5| 1% aliem
|
200 f 200
~ s
%,
L ),
3
250 e : 250
L 3k
= ]
=
300) '§ g,
=1 | 3
i
350 s § é 350
6 8 & 4.‘
| e t 5 >
400 ; Y| 7l 400
LK [eae
# saa SN.
B ||.. _
450! T * 450
v — =
B H
{
hes $
500 < ae 5 500
HEEER = HERR g
= s L ,3;:—
ian %
550 = 3 ¥ 50
[ éé asa { ‘:,_) \ 3
=l g
x| | i
60 O

RK#EH (GSH-No. 2) o BRIRE, HAEREN, BEERBERNB IOEIREN

Geological columnar section, radioactive well logging, temperature well logging

and electric well logging of the test well GSH-No. 2.
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BELZO~Y 7 ARFEHRENRE (A5 LB« KB « 55 « BB - KE - HH)

275~318m 70 ~100 cpm
318 ~358m 50 cpm
353 ~390m 20 cpm
390 ~490m 50 cpm
540 ~600m 80 cpm

0 5L T560~572m

LLEDED 72 H>TIEEESL ~275m & 353 ~390m @ 3 O

1% 20 cpm L ARICIRESERTH D, BREE 275 ~ 318m &
560 ~572m® % D %100 cpm L EEHBEEKRTH B,

BE, BB X UBEHEOCERERRRE Y HIRESS~58
m, 275~295m, 295~30lm, 301~319m, 355~365m
CEERBAVBOON. 2055, EESS~58mL
FREEBE T OW KBTS T 5. RE275~295m Tk
IWBRESE « 855 - BEEEE» 5 72 5 JUKRB L
L, WAREE LT/ UKRBTE L 0BRATICIZEHEY
L, BIRTHL M2 X 5 CfARZKROH T RS EH
THRFICAEYT 5. RREE 355mORELR T EK
ERBKRARIC L AR THS .

4.3.4 EH =B

1. PEEE250~300mDiEa

RYETHEOBE TR~ L o, 3AvFr—v iR
250mTE AV F—va ryETWTG, ZOTF300mET
BERT—RIALTHD, FIEELEE, 24050
TUFE—RATEN 2L FDA D2 Vg v R4S
T UCENRBRETY, ROBREE.

100 cpm

Hox B 2.7 m3/day
7K &7 26.8 ki/day
7K ik 34.8°C

P I (EHEE 20 kI/day/ke/cm?
SP I (WEH¥EE) 0.4 kl/day/kg/cm®/m
KA (HRE % HEHEL LT) —6.8m
GWR (H=/Kb) 1:10
HABIZ =T Y 7 Mol 5 F A0 He ki y 2
F D He pbEH L, KRB X UKERFIHORBRD
BA&ThZEh41.3C, 50.5ki/day 23IE &, 3 Eic
DB ) 7 FRRTLEMBRRD bR, 1 H
BICHEER LR T3 kED34.8C~LET L.
2. YREES50 ~600m DEHA

BE250~300mDFE LFEERTET,50mT 2 4 ¥
FOr—V VTR AT~V 3 VET>%,600mE
THEL, VINEWSE LR, 124 vFn4vP=s Y
a v A 7E204ImETHAL, =7 Y 7 N TfT oz,
LH»L, =7V 7 vBph6E, KMx=z7Y 7 b g
FEBA LR 200m kY EALE TRRIBEHE Lgr oD
TEHRBRIHER o, 0D, HILFREBHO
HTARBE N—5 —CHER L. EHTAMHAI
EURRCAE T IR OB T 2 2R L.

TREESS0m DM T K& Bk LB, I O R — 5 — %
LA L7e 7 AD He S E130.059 v/v% Th Y, 600
mOMWTKPLHEE L2 H A0 He &1 0.039 v/v
%T, LFMTB0mHpHD LD LY b HeEHEORD
ERLTz.

4.3.5 R#EM{LFAE

. Wl v =
VEEE280m, 550m¥s X8 600mmD 2 Ei b -5 —
TR T AR E BB L B b o8 v 2 D454
WEREE SR LBIOR Lic, SIRES bR L Tk
D5 SYHE LT A O He %% Ho#k1 % L, 280mo
BEBL-LbEL, 550m L 600mDEKEIZ HTH
Lz LK@, £72600maifE kD $550maD ) 23h§
DI BBE.

. BHET A

PREE 280m & 550m > HEREN L e FAKDIEFE X A D
B, VARSI Ny/He b 4RIR L. Z2h D
DYEFE N AOHBINT, WhEH 212 LT He 38 X UH,
DEFEMEN. OB, B h - T ROE
7%, LA TEECHUE, Hs ik THe 23 TK
POSEELROT (BEENNEWY) 7o L EESH
5.

3. M T K

EEE250 ~300m, 550mis & UR600m TEEER L 7 F 7k
DEFRREE S FEBIOR L. BHOTRICE, B
B o ofE - BRICL2FARRIETH 2 6 0 BRR
K, FIBERE2EH2 b OBREKBIUMARRT 2 b
A=V v 7HPbOMTAK (8 2ROMEEE No. 7)o
SYEE TR L., FIARROSRROMERREE S

w4 B 5 =
Dissolved gases.
No.
omae| He% | W% | 0% | N% | A% | oy | Njar | Nym, |92
280m 0.254 0.756 2.40|  95.22|  0.89 \ tr 97 374 ‘ 17.95
550m 0.0292 |  0.697 0.61 | 97.24  1.05| 0.374 93 333 | 16.26
i I
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WEAEFAHRE BBHHE KT B

w5% FARMEHE (GSH- No. 2)B L URIAER O ERKO LW

Chemical compositions of hot spring waters from the Wakura test well and hot spring wells.

M7V |PT VP TN
" " Tu | o | o | U % 0 BE» ) (SO NH,*| K* | Na* | Ca* | Mgt
o) | P HCO,~ |CO4*~| OH" |(mg/l)|(mg/l) |(mg/l) |(mg/l) | (mg/l) | (mg/l)

(mg/l) [(mg/l) [(mg/l)
GSH No. 2 #&250—300m| 3.8 7.8 9,190 60.7 0 | o0 | 30.6 0.96 108 |3,440%2,260 | 3.09
» 550m 9.6/3,7100 0 | 60.9 174 | 12.9/12.2| 91.0] 1,650 901 | 2.90
» 600m 9.71 729 0 | 54.6 24.2] 72.0| 7.08 13.9 487 56.8 1.3
SigEs 35 54.1 7.38620 6.2 0| 0 | 15.8 78.3| 3,23012,088 | 12.0
o, 2B 94.0) 12,676] 18.3 0 | 0 |180.4 0.49 86.03,2522, 124 | 11.1
o, 4 95.0 7.912,489 19.9 o0 | o0 |162.1 0.5| 14.0] 4,300,449 | 14.3
*“ﬁﬁﬂ%?Z**—yyf 7.5 5,460, 97.81 0 | 0 |151 | 1.04 52.02,060]1,289 |37.4

* WRTISTAE, TRACRERE (MVETRALET)
O ENRERL Y
R RRBEET XY

2% XEDB (-i75)
1%5,4%,2%, d0Ins Rx [00mE
BERNARELSH>TOS. O ) SH#RE
() : ARERE0ZLRK
0 50 100

%8 FAEROFROMEEBRAER
Distribution of hot spring wells in Wakuramachi
district.

Btz

R DIREE250 ~300m A B EEHR L7cskkhi, =7V
TR o TEAKRENTZMTARTH Y, HeETHE 3.1
THBR) »OEZTHIZEESICHT250~300miz b
ZHTAREREL TS, BRES50m L600mai Tk
i, HNEES LRI TR LLLDOTH S
DT, BERTOREOHMTAERRL TS LZVk
72vs. LasL, 550m 2 600moM FADREIcx, C- &
HETH550mo 3,710 mg/! ik LT 600me> 729mg/l
DX oic, KEEOHENEDONS. Zhix, BRK
J& O FLIRHL AR DS TREES6O ~ 571 m THIEHE A R T 2 &
PHHT, CORBECHRBT2MTARDZZ LR, &
BOEER LT B2 S Lhviavy, —icEmiRiEgic b
HHEKTE, BOBEOEVWIRTIIFEET 50T
HDDB, LrLZ0BEAIE, BOSHREERLTY
50T, MHKOEEBCL > TEFRENOEEICHLR

BKEOHELHEbLL TS D LEbI S,

REE250 ~300m CEH T BT ARDOKE R, % 5F8»
DHLMRE DT, MAERSEFHOBRKOKE L X
CEPILTRY, MAERRUKROMT AL #H & h
5. k7, FIREROFERIL KHZFARET A bR
— Vv FHP L OHT KR, thOFARROKIZERT
HCO;~ b Ca? RLWRBHMBHED LN B0, ZOKED
FEEREBOKE LT EVKREBRLZERC XL 200
L Livien,

5. & =

5.1 gEELEHEM(EPRE

LR OB R &G L iE (1971) 1%, Mgy 040
DR REMERHGL L REIC L > T 200 7 )v—
FICHT e, FRBRC OV TRESROL LSS
BERHD L LTS, ERAKOEBERKOEBEATVEH
FAx 755 (CL,HCO,, SO MV 1%) itk
3L, FMARREAIUE FROMRREFMLL CI9%
%, HCO,;~ 0%, SO 5 %0 Cl- &R KRy
i+ 5. SEORERN EHISO H{LEFEIC X HTK
DI ER U/ A Y750 (EIR) w7
L, BREEREFTARRT A MR-V U IHLLOEE
KiZiERUE C L0 SN — 7 BT 58, o
EEK, HTKIFERREEBENTEE C&H R
LH HCOy EHROMIEL SF L, 0 5 biRRK
LEREKIEEL LTRE C EF20flic, —HF—EHT
KixHE HCOy™ SEROAICH/H LTS, ZDT &h
b, REREEMIRICSHT 2REK, ghRkiam Crg
AROBRAKCHTABMER LR B2 b3,
BEUER, SRKBICHTAD C-&EE, 20
BHEFTARO He % L 0BT Cle s 2R L.
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503~
700

#9 & A (SO, HCOy, CI™) =
BEZE (Y90 %)

L
00 80 60 %0
HCoz

&S HBAS

ZOE»5 CIm BOSZWHTKICERF He DLW ERH
Fobhb, ERFELIRICRT IO, CUrEEDRL
THHERE O PRV Lo, TRbLEERZL W
RKAKOEER T RIZE, BEH 2B b h 5
P, Clm BB L THLHETT O, BOSZ W DOREIWRE He
BB LIED SRRV, Do b, ZOHIRT
BRKOEER LR NEBH T KICIZT T He B3EF
tTREEILNB.

A.N.Voronov s (1969) 13, B = feHERE oM
Frko¥ He 8% 0.04ml/] LERLTNS. &
DIE & YHRIC I 1) 2AEBR L 2 B L TH 2 L, He
BEEOSVWHRERRLMARRT X MR-V v 7HO
AT L FhER0.0297 ml/1,0.0223 ml/l Th Y, 4D
DOEIHE 0.04 ml/l XY $30~50%D 72w, L LTH
NEEROBA TR T 2Hich He 2E8FT50T, &
DEFMTRICOELTHETZ L 0.0783ml/l ko
T, Voronov &DEDK 2{Eic72 5. 20 X 5 it T
FROBEE, He BEENHBOFE LB OFY
fE0.04ml/l X0 &L, MEAMCRD LHE=RLED
&Eh 3 U, Th 25 insitu igER Lz He 72iFic#
DFEERDZOIHETHY, F=RL IV DHFVWERK
B¥ET 3 He bW Bbh s, TEINGERDSAOHT
%, WTFABEE STV BHEBT O U, Th »pHe 48
ERShi LTy, BT ULARHERETERN. L

% . .

~/cl” Triangular diagram for groundwater waters
s from Noto peninsula.

2

2

2L, AEHBRRORAYT 2k s HERBRLTL
LERIFCIERL, FORBABFRHIBERED D & Tk
Wl VoroNov b DIE &, D F R HERET 213 %5
E\EYE DD, —fHE LT, RERREMARRT 2

FAR=U VIHO He b, HERBAOEWERZERT
BESPMEICEEN D LERT20BBRTHS .

5.2 KR E

BREE250~300m iz 2 EHBERIC L » THKEh
HTADBHEELZ LY Z ERBRELTHS. BXKR
BT, 275~296mfcHABM OB RELL, B
WEHE L BB DN G, EMBECE TR <z X 5
T, 275~282mffHic, WilE, BHBICEREE » b
5. PDEOBERIC X T, EOMTKROBEHEE X 280
miifgich 5 LW s h 5.

GSH-No.2 ?280mpi#ha HEHT 5 Z 0 TRDK
Bix, ESRIORT IO, FIABRRIEFH»LOER
KOKE LEULTHWEDT, MERXFCERKED S
DTHY, —FHHESROTEROMEARR 2 5HOBIHRAK
PRARRHIROBERKEOKEE FERET DL
Bbh pED,

% 3 iR R, Rk X OBRET KR DAL
BERY, £ 4RICFRRHALKEHOERE & FL
7o, SEOREOTERE 280m A b EEHT 2 HTFA LEEE

B3 T ORENRSKOACHLT, HCHAAKE X5
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Specific gain of helium in the pore space of the cores.

A\ 57 Ty e 2 ok DE He
S PR awnn | G | oo | SRR T
251 13.02 2.29 0.6 2 1.62 0.0324
275 12.04 2.19 0.6 2 1.69 0.0338
300 11.46 2.47 0.9 4 3.48 0.0696
550 11.44 2.48 0.6 2 2.04 0.0408
575 9.07 2.51 0.5 2 2.42 0.0484
600 12.40 2.51 0.5 2 1.70 0.0340

*H AR A. N. Voronov et al. (1969) iz X 23+E\» LHEH
BFOKRIEORMEENE K EPIC 0X108 F L R - THE Lz

BTk HWELEPOZEBMRIFBE~Y UV AKEER

Specific gain of helium by pore space of sedimentary rocks.

WO OB R 5w g [ETAOTH I SEE ZME e LEER.
Devonian 258 1.12 2.9
Carboniferous 217 0.70 2.2
Permian 82 0.24 0.9
Triassic 17 0.20 0.9
Jurassic 370 0.70 4.2
Cretaceous 824 0.25 2.4
Paleogene 62 0.13 2.8
Neogene 3 0.04 3.1

- 5 2.4

A. N. Voronov et al. (1969) Geochemistry International vol. 6, no. 2, p. 389, Trans. from Geochimiya, no. 4, p. 505-570 (1969).

DOKBOHTAKEET ZFARR 3 5L, MARR?2
EHOBEIFFI~150micB L TR Y, ARgEH
FATRR 3 B30 5 & 5 I H600 ~700m o FaR Iz A1
5. MABROZHOEEN 100miETHEDIL b
T, FRAEE S BHIIT m TR0 L, AR B
TREEI3280m & S 5 ICR S B L, B IcH » TRRAD
BHEESMER LTS, —FHKERRE» b EA~SC

54.1C, 34.8C(5 1 H B OEMRBRTI1341.3C) LS
CRECTR T3, ZhbdDOREEPL, AR
TREE 280m A3 B EEH S % 4 % & MITF K o0 BEH A 13
WD X HCERSNS. MARROFRRAEDBERM
EBEXzH SRRy, FgiRR 15, 253, 453
BI OS5 B JLIE-FEREE FRCEA TN S,

ZOHFMMEEARKRER O NE-SW OB %7k #l
hBizks3b0Bbhs BRECTHIERKEDLZ
FZONBIdD., ZORRKED L AichTAR
R2BHE, ZIhbbIPIHN3EH O KR &
Cl- ExlikT 5L, 95C & 54.1C, 12,483 mg/l &

8,620mg/l L2V, 3BHEBWTHTKOMEL LY
KELZFTWAEH5IBbh3. &HI3FHMPBE
751z #4600 ~ 700 mBfEd 7o A S D M T /K DK E DS 3 FH
DOKE L IFEELLTWAZ 21X, 3BHOMTAROK
BH, MFKOFELZZEAEZTBZ LR, KR
B o i ILBERO K & RSt CEFIIEL &
HLTWBEERERS, ¥, HEIRICRT IO,
WeEE T A O N2/He HIZFARER 2 BHOHED 1131
LT, 3BFHTIR200 L2EL, 2D He oV OEIE
X, WEEO C oD 0El& LIgEELL, ’iEoF
BRRAEICHTARBEEL He 2@ LicZ L &2FRL
TWBEY, SEORSEH DAL No/He s 2942
EHREBLBoTWD, 20X Hic Ny/He HofEicss
LR TBREEE LT, i X% He 0%, HHE
OHFERICBIT A RA N, LI 2HFKR, BELICHTK
ks N, ofts, BR160 N, ofts, kiliiEshic kX

4) FRRRE 2 BHOBRF AIARLP OV R EEBR LI LDT, H
A CHg 13 2 RAICERD 5 VIZBALE DO THA 5.
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2N, o EnELLNB.

He i3 U, Th 0 gz & > THEREh 30T, HEF
? He OoymREL BT 5121k, ZTh3#Edo U,
Th PHERENIZL DD BVEMOBEFL» LBE -
ERLIbO»ERIBERDS. U, ThELHED
ETPL, TOMBP TER ST He B2 IEEHT 2
TLBTES. HO6RCELRBREIT - I IEE250 ~300
m, 550~600m® =7 DU, Th OSHER X Fhrbd
B U7e He ol R (Specific gain) & TR0z
H He 8FBOMEER Lic. k%, HEEDKDIT Voro-
nov & (1969) 3EHBERROHEEE IOV TIT - el
EERLHMTRRDO He EHBOERE TR ICER L
7z. VoronNov & DOHEREEF D He OHE AR X3.0
x107° cm®/l/yED T Y , RPUEDOFEH1E2.4x107° cm®
/Uy ChHs. ZoELLEOR$E=7DO U & ThE »
LEHUICAEERR BT 5 &, BE 300mp 270
He WAEENHO OFHHEL Y L 1.5 K%L, 575m
D a7 OEPES OEHHEICIFEE L. FOMOEE
D a7 He (WAEEEZ TS TESOFHEIY #03
Blh&EW, Ric He oA ERICEROEFER L RT
3L EDELEOMBEATO He SEENEHShS. K
KEBOEREKEDPIC 20x10°4EL BFED L, H6%K
FOEROENRHEEATOHE He R L 5. EH
RRC L > THONIET X LBEEN AHO He D&
HE»DZDEEIBIT 2 He 0lhEEREY, HEOSE
FExICFL LTEMT RO X e 5.

EE  280m 18.38x107° cm®/l/y
PEEE  550m 2.63% 107 cm®/i/y
(FziZL, HAKEE 1 1023 3)

FEie, RERR, FARETFA MR-V U IHRBLIV
THMNGER COKBBL Y bEWNHBOFRER D )
DEFEIRK, FLRAKOWETF He B b ILAEER Y BT
DEERDE DL B,

R R 1.48x107® cm?/1/y
FABRRT R FR—V U 7H 1.11x107° cm®/1/y
TBNIgR 3.63%107° cm®/l/y

Zhibnfz, VoroNov b dHEREET O ERTFLE
2.4x107° c®/l/y LT 2L, BRI hB XY
KERER, SEORHEOEE 280m &L FEIhRTHE
Hiv, WEESSImTIEIFE LW . RHEER EFIARRT R
PRV U SHOEIED DEHEL D bASY. L
BoT, SHERMEOIEEES0~600mD He DRIz DO
T, KBEEELTHIHBOBEATROU, Th 05HE
POHESNEER L, He 0fEfeE (EIME) 26

B T RTIRAR.

BH SN AEEROED W53, VoroNov b3 5 2 7z
EHEICIZEE LN L5, He 370kBETR O U, Th
25 insitu AR Sh L LTOARETE Y. Lk
L, PEEE250~300mo He DERIZOWTIE, He HFAE
ErLEE SN HAEEREY, HETD U, ThEPLHE
HEh s He £EfED 7 ~ 85 1% <, He BHL M
HMOBFLLE~BEH - £ LI LERLTNS,
Lind, 300mPIERIZR % Ll HeEXFAHLTHWDED
T, 250~300mo He i3k YV EH» S EHEMIC L0 &
NebOTERL, HFHLHTARICEMFELTHEILT
Eebo LHRINS. 20X )7 He 2 BT AD
BHAIRE LT, dolbB2 R0k, Bk Ltk 5
2, ZOREEOHTRLEEERUAKEDOKEERL, »
20.49v/v% EE VW He REDR R A &£ FARR 3
BHOBRRHTHS. TOKZOMTAN He 2 %7
LBEILILEZDZ LBRRLFYU TH S 5. 20K
He 0REFTMARSE 3 FHICBIT 5 0.499v/v% 25,
ASEIORSICRIT B 0.322 v/v %z Licoid, Bilkc
HWTAD L ZATRAL 9T, BB ol X 55
H, WO RRER L AH/FROMBFERTHS 5.
5.3 EEENBOHRERK

%5 (1972) 1%, SReFBEEFTEFICBIT 5 He
DM (GSH- 1 B) Ic X 25/%E - 0B, CH, &
CH,-N, ROREF A D Ny/He b No%DBEH B
EERBHROEBAP OB - BB L THS RN
A% He § 2.5v/v %D N, B H R EHE Lz,

SEDOFRE « FFEHAN» b B 2 FKR Y 2 DEBRRH
i, FIRRRE 25 CH-N, R, TB)IgERNS CH,
RTHZEML, TR_NTN, RTHHOT, EBREPD
BHL LB THAI R AOMAEE, Ny/Helhl N,
Y%DBERPLERD LD LT3, F2 95 5GENIETRHD
2HZF IR S, FNET 5B EOEN LR
T, WEESHRENLZW. 20k, HEIILD
A L 7e bR O KRR T A gkt (B 1R) b
ST, BEERD CO, RH R, fFIERO CHENY
AR L CWHER T AHDO CHi-NGR Y 2 DLHEE» S b
L fc No/He & No%DEEfRE thEiRet 0 7z 12§10
BlizffR Uiz,

IR R T A O & AR TR OEEFET N,100% %
TERET 3L, #2 0 Ny/He idiy80L 223 (Af). &
TeRRIRR A ADME & (LHEF F 2 DEE RV N;100% E
TERET B L, 220 Ny/He 350k 2% (B#R).
Wiz, SEHRE LEREEHE T, TBIIERY 2
DELFBER 25HOFTADEEREY, N,100%%E T
RS DL, £Zd No/He Hi3fy30L 2% (CH#). LA

35—(347)




wEREFAHR BEBE BT R

GSH-2
o—600m
GSH-2
o—-550m
[KeJele) o
500
N
/2 GSH-2
He 250~300m
Ji9 200} MAISH
LOOF
80
50} 50
30
20
10 L
] 50 100

N2 % —
#HI0K JbEBBRoORKY 2Ho N% & Ny/He

o B8 {%

Relationship of N;% and N,/He ratio in the
natural gases of Hokuriku region.

Foz s, REEEREEHIR I N, 100% AHETIE N,
/He Hi330, +7bb He #3.2v/v %D N, BH A,
REERE BrHhisk 2 & < duREiig ©ix No/He HA350~80,3
rbb He f{1.25~ 2v/v %D Ny, B AR 5. 205
PRAET B L, edtElgoBE» bR - BEIT S
BEH AW, He #1.25~3.2v/v%&ET5 N, BFRA S
ALHMEESN D, T OHEMOFHEILN 2.2v/v % k2
D, TECERNCHEE L EEREREOHESCHEL
RAAD He GHEHR 2.5 v/v % & 3F—8+5 ($&
&, 1972).

6. v

£

1. SEORFEDOTERE 250~ 300mH 5 EH T 5 H T K
X, TOKERFARR3EHOBERK L ZEAET S
ZEhh, MERRUAKROMTAREEDNS, E7cfn
BEE 3 FHOBRRKIFARR 2 5HOBRK (fig
BEAE) lERTBLEZONSG. Lo T, 20D
REEDTEEE250 ~300m D> & BEEH - 2 H T AT FIA TR RAK
Hichkd s L Bbh 3. ¥ He 3IREKICHEEL,
TR E R CBRRKE» BT b O LHEE S
n5.

2. JrEEHBEOER T A © GRIR A A IERIECBE

THe 28ALTRY, —fEOMTKCHEFET S Hed,
FNHDOH R LHERBRE D> TS, He OsiiERy
Sk z OEHBEICEL T, S=ERBLERLOH
H, thbLWE aRRE0BENNSLoEER Y
PEET 5. He EBAEEILEL LT N, ZRRAY
ACBALTEULOBE=ZRF~BEL, Tzl
TREAERD VI AEERBCITESh, Zhbl
BAE T 2T AKRICH > THmBPEEEN S X5 kBDb
ns.

ZoHMEMLHM - BEIL, He 2883 3KT A
DOHEFERALL, BRIV R, TRERAT AP0 N% &
N,/He oG » 5, 1.25~3.2v/v% ¢ He #4547
5Ny, RVATH 5.

3. e IR RHE & o R EHESE L,
HY2BREFABIVEZZO HAHD H 2D WFhic
b He 2T 3. BRIAIENVEET He 558
TERETZAEP DR, —FFABEDF AL LEE
HABNRLNWA He OFHER DN, ZODERIRK
CHT, WFLOBRA bAERFETO He BRFHFE L
EbHTHETH 3.
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