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Exploration for Helium Resources in the Yubari District of the
Ishikari Coal Field, Hokkaido

By
Shin’ichi Maxi1, Shozo NacaTa, Takeshi Koma & Takabumi NEMoTo

Abstract

Exploration for helium resources in the Yubari district of the Ishikari coal field, Hok-
kaido, was done in 1964. The natural gas reserve in the Ishikari coal field is estimated to be the
greatest in the same kind of coal fields in Japan.

In this district, the natural gases exist in the coal seams, coal bearing formations and
surrounding formations.

The gas in the coal seams is divided into two types according to the state of presence, the
free gas and absorbed, whereas the gas in the coal bearing formations and surrounding forma-
tions is the free gas derived from the coal seams.

According to the chemical analysis of natural gas, in the free gas from the coal bearing
formations (Ikushumbetsu, Yubari and Noborikawa Fs.) and the surrounding formations with
the exception of coal seams, helium was detected. Both in the absorbed and free gases from the
coal seams, helium was not detected. Therefore, it is considered that helium derived from the
Cretaceous basement rocks in the field has been mixed with the free gases derived from the coal
seams but has not been mixed with the gases having high pressure in the coal seams. This seems
to be an important fact to explain the existence of helium in the coal field gas.

The helium content of gases in the coal field is 0.000-0.016 vol. %, and the value of
Ny/He ratio of the highest helium content gas is 216. This value is nearly equal to that of free
gas from the Iwaki formation in the Joban coal field. Therefore, the helium content of the
conseptional original N, type gas which might be derived from the Cretaceous basement rocks
of this coal field may also be nearly equal to or slightly lower than that of the Joban coal field
(about 2.2 vol. %).

According to the present data on the concentration of helium in the natural gases from
the coal field, the contents of helium are not enough to extract helium economically under the
present technical level.

The authors conclude that the existence of helium deposits of economic scale is hardly

expected in the surveyed area.
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ground water in Yubari district of Ishikari coal field
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0.1l 8.9 —| 37 49 13 7.0 55 3.2 0.8 0.5 1.6
7.9 8.2 1.8 236 — 29 0.0 101 1.1 3.2 0.9 3.5
0.000(0. 000 0.47| 1.9496.16] 1.43 7.5 8.5 2.5 1,010 — 67 5.0 444 3.9/ 11.2] 1.9 5.9
7.4 8.3 7.1 1,450 —| 56 0.0 623 3.6 34.4 4.9 7.0

RECTHDEER L« TREOF AL He v, 20 WOl ok

ERBIMORKE & HEL T CH, ERER - b & BrRVEE TERE L2 ki, SEBIEORER B
VWEERTYVS, TOZEEEFBEDO L TEHRL - & HRAER—=) T HP DT ROZTHD, TOHMT
LEMENE D, REPOEH L2 ANE VT & sk CI- 12,200 mg/l, HCO; 249 mg/l, Ca?* 349 mg/l,
CRELTY 3 LEL 3, Ca?*|Mg?* [t 8.4 T, FERKBOBFINE»LOHT
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7,

NN » o
SN

RAE

| ETIE

“No { BB

HO6R i3 BAHEHEHERE GREIES 1)
Geologic columnar section in the neighborhood of
Kakuchi No. 3 well

KTHBHIA— Y > 7H (EKIR No.4 )k L UEFD
SLEE 2 VLT BREMES 1) 2 50T & B+ 5 Lk
WIZAKBEERICL T D, BFEFIEITE L LTk
BHLERTWEDT, ZALOHTARARE B (1959)
DRFICH D X 5 ICHERETH 5 EMOWNE, S
BIXOTFAOAERICEETSLOnY LAY,
3.2.2 SERGREE 2 Bi

7R

AHRICBT 2 REPORBTH 25 EFEL 8 RE
DHAER=Y v I HPOER LT A (AR 510)
» He i3 0.016 vol. % T, FFAEHIFICHTZ F 2 P
D He §HRL L TREBEBEER Lz, YIRBOWES
REOTHRETHHIORELLOH AD He HFEIX
tr, EHITFMIEHDIB)IELEOV AKR -V v 7H
(FHBER7) »boOF A0 He 4 A & it 0.007 vol.
% ThHd, THDORRENSTIE, FMETHHHER

BT AR 4 SHEHERRE (REES 2)
Geologic columnar section in the neighborhood of
Shimizusawa No. 4 well

BIIEVERNENLDOF 2T 6T Ly He FEMN
S\ LiEFEC 2,

SFRBOVE S RE» bENTSIFATHe 2 o2&
LELEETHLO FEBES0) © No/He Hid 219
Thd, TOMETEBRBICRIT 3 EHFRED SEH
F% % A0 Ny/He H. 2008)F74 OfFE & Helk L Cigigss
LV,

oW ok

AHpko Cl- i, %EFE» SER LM T K 2
2,740mg/l T HBHI A 72\ EEE)INB D & @ A% 9,660

2) WEREMILOAWIEEN HENT 5K A0 No/He 1% 80~
600 ThHEVPPROL A BERLS L KELH 20081 OB R,
B - AR - KRREAT (1969)
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L
47540 5 1k ° , 0
47580 1
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HOM VAARLEMEHERRK GRAIEE3)
Geologic columnar section in the neighborhood of
Shimizusawa No. 22 well

mgfl, YRBOVE RED & » 7% 10,290 mg/l & %
$, BIFHARTFOBREDOLSTH D, ZhbOHERMIT
FEUTHAEE L Wb T 523, FiRRES (1958)
2 X3 LA RRBEEKIE /NG S Ay, NREELE
PR TR DOBRARD o1 EHRIL T3, 72
BBHREDHIC L EROBARD o/ EHER L T v
B, LichoThio Cm BEXLOMTAIZZ h b
BB OHERERE OB DB X BILE AT 5 AT AR
EiZbhD, ERES (1959) KIEzh b0
KiE, BJBOTALICREAITS DWREOHELER
FOYRBO ECh 2EREOEHRE LIRNEOHT
KIZEDHIEERD D Z LBBYTHSELHRELTS
DTEOFEIELEZL BN S,

HEOR WAR 8 BAHLHEERE (EES 4)
Geologic columnar section in the neighborhood of
Shimizusawa No. 8 well

100

+0

—200———~
IR FFAL R 2 BAHEHERERE (RHES5)

Geologic columnar section in the neighborhood of
Heiwa gas No. 2 well
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#1298 Cl- ¢ Ca2*/Mg?* HOBG
Relation between Cl and Ca2*/Mg2+

SIRBOMTAREBNBEOH T KOS LBt ¥ 5
L, Clm gIFE Lv 28, HCO3 24 EB @ L )% 408
mg/l BEIO L190 mg/l L& v-oiextL, ENEDOLD
13 69 mgfl Larizv, Eiz Ca FAEREO b o 394
mg/l 3B X 337 mgll THBDITHLEJIE D b DX
1,335 mgfl L&\, DX 5 RfETRET 35BS
2BDHNAKIZDVTLRD b,

3.2.3 HRREREE 24K

ol A

RGN TEBRLUIZF ZAD 5 B, He iZEMNBIE B

DHAGHT A (APFEFI8) icndk tr BPFHb H, ¥
BEOT ARA—Y V ITHB IO AN 5O H AL
RoOoNEI o7,

oW ok

BIIE L EBIE o8 b BHT 2REBRLIIB LV
18D 2 AP OM T ATEHELIL TRV, BIEOLFEE 2
GLOBNE» O T K E L T Gl e ind,
HCO; B2 8% <, Ca¥ LU Mg {3z va
Ca*/Mg?* HdiZiFE L, FhIBEELSRE D K
B FERGLE 2 Lo R—BH¥EOH T K & i L TR U
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EEARRESIERRO ~Y 7 AERIC o WT (B kH « JH « BFK)

[TH-T, Ca¥* BIU CI- 34 75 L, &7z Ga¥/
Me?* Hhh/h&E v,

G & hnRIE nEED HBH T 2 T /RKFOBEEL
20 He 7881, BEHHED & 0OEsEr 20 He 58
BLEED tr T bhiz,

3.2.4 RAIEH

v A

RN BB OBERE Y ¥ I 0 DEE L 727 AT
1Z He 73 0.000 vol. % THEAENED b/,

o ok

SERBOBERE—Y v I Hr SER U IEREE2 L
QOHTF AL, FhZh Cl- 2% 899 mg/l, 903 mg/l,
HCO;3 #: 6,200 mg/l, 5940 mg/l L FREOKE & 7 +
3, WEANENE & BB o) oM TR GUEHEE23)
LYRBTEILOMT A GREEE2) X, ThTh
Cl~ 2% 13 mg/l, 29 mg/l &7z <, HCO3 % 37 mg/l,
236 mg/l L DT, KEISEERE L L
TRWIZEL T3,

WEINRIE A & DM T /KR OYREY RiTiE, He 0.003mg
[IBEFERTS,

3.2.5 FRESE

H A

BINBOWRA —Y v FHE» O TR F R i1
He 5 0.000 vol. % THEAENRD bV,

5O K

AFED BB OFPIAKB X KRS IR OIEINBIE & &
JIBOM» oM+ 2 TR Gk No. 23) & & HEd
%L, Gl % 56 mg/l 35 L8 67 mg/l T, KRIEFEOD
DEYVRREZVIRETH B3, HCO37 1% 1,000 mg/! %
BAT% <, G Mg b 5.98 LU 7.0
v,

4 E =

REAMFICH > TiE, REERETSAORETHD,
EETHd LERCIEBOREELZLTVWSLEL LN
T3, L LRBREERE L L ToRENE, T0RR
DRESTCRBOBRTDOEF DIBEERIC L > TRELX
Elashd, FlSETRORBREOHEE TR, REX A
LA PERRT XL LTHEEL, RBEETREOH
EHEBEALRELTWEY, LA LURRRE O 5 A
1%, REOFROWEREINVHBHIRE L, £/28KR
JBIERE « BEEOERBODRETOF R GELDER
BATLICL K, REPEERRE T AOEEEOXKE
BLTV5, 20X RRETADEREFTHA R
RO TR L 51z He 23RBF AHICBAT 5 Z

ERTERVEEZ B, RIS X 5T 2 REGIEHEY
ZDFENZCEHER SN BREBD L« TR» HHRL
TR He 28 F LT ATBRRENE ATV S,

a) & REKIROEFIGLE 2 POVIAH 23 L ORI
OHHNR—Y  FHL D F R 1% tr~0.016 vol. % D
He 8L TVv5%, WNFTATETMNOAEREILD
SELRCENBEIPLOFT ALY S, FAEHEDNEZ
ERBoSBEBO T Al HeSHENEZ . ZhizstL
TR & Rl U XI5 5 4 5REEE 2 OB T A lcix
He ML AXEHEShTwaYy, ZOERERKFELT, F
TSRS 2 PLOALE T 2 IKIRAS, FRlERl, T - IER -
bR Y OWIE B L OB OB 5 I B WEE
BHIRT, BEHL 2RMIERNTERTL, REVA
TR RcR VLTI EREXORD, st
LT, YRGS 2 LB 25PN, ASFRBHEC
EHEBERIC ENICRSIR0» KT, SHE
BEFHAELCO L, BB IORED L ItEL
W DR, TOZ LS YIRS 2 I 2R
HIZERRA D72 <, RBHIC S B T A SERER T R T BEAT
TERVWZ EREZBRD,

b) MRNKIEROFIRASE TER L T 2 8F 58 35
BETHIHERBCAESICEEERL TV, 0
BB O LAREB T 2 HEE O LR bUIC T
P HER LK A He 3%, 202 &iX He oftls
PHEKEPLLTEL—RFET S, RBBMHEONT
Ziz He % CERIIZ, EEE LM IONEELE
FRE OB OMB RN TAOMOME & ik L CEWERRE
<y LMo, EBRBEUSAORBMIE & ik U st
BF2ANE T EREZ NS,

c) K& RKIRO KL IRGLIIN O &3R8 IER & L
WETIcH->T, RERLOICRBMAEOHBICE 2K
B2 TAR S 4, WEERL 0 2 O S TR ER R, 7
ARE—V v T SR U H ADSHRER T ik He
i 0.000 vol. % THEELE, ZOHFRER—-Y 7
HIEWBOIEERI DY EBOTALERL TS5
DT, ZOHAIRBRO B ADKES T b 5T EEMEH
Ez N5, WHBEL DB L 72T ROBEELT A g
{z He 73 0.003 mg/l ZH SN T3 Z &%, RE T
WTFMNOHERLE»S He BMiigEn T b L &RL
T3,

FRERIREOTMESIANOR/IEL & O F ZEHT R b
He % 0.000 vol. % T& 5, T DOHUIIE IS Th5
IoweR)E L EREonEREPREHLTEY, HE
B H®BT 3 He 28F 55 Ny Bl 20 KEME
FEIATRREFEHEESh TRz ERNEZ BN
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HRERBERAIS (F2% ¥ 5 5)

%,
P ED#ER» S, FFRESERRO F 2 F 0 He
X, AELE»D Ny BIF 20—Ry & LTHRHEL, B
BlboWicaHinE 28> T L oEicyfh+5 2%k
HIZERRICEAE T D IBEBI R ¥ AR ICBA LI b DT,
LR o TREFAHIZED 5 He 0EIQZRETOH
A LRI HUEREL TIRET DR Y 2 DREAY ()
2, FRAER—Y v IHEMSDOHR) OBRAIIE,
BT R B0 5 2 EISICTEORER, HEEEY 2R
L CAROMBERIEH D EEL D,

FI3Z Ny, % & No/He [hoBRER L, EHY
12 Ny % o#EinE & biz Ny/He k3 k& 5D T,
Z0 N ZHERE» DBH - BEILIZbOTEE L,
KEHDPRZICHE L N, LEbNB, RS
QMDY IRE DL 8 RIE LIOREDHD LEER LA
=V UITHPEDOT AL, FRNIEOKENEICRTS
HEEBETEOH A BEE L7z A0 No/He i3 &
NZFh 216, 348T, WMHAD Ny % bigiEE L v, 2
DT LixdH B2 YRR O AMRPNEIEIC il L TR
SPHERE» LHBE - BBEIL-F 2P0 N, SFRIE
W LEBRLTYRLLELIDLND, £ b Ny
He [hofEix g5 5 (1969) OFFE LIHERE O A 4
B oEHTIRETAD Ny/He L L D RRE VDT,
AHIX D [ EACE A D] - BEIT B 4 AT E B R E
WO HELIMED? O - BB+ 2 520 He 8F
2y 2.2 vol. % (5, 1970) LIEE LV, o0 7n

50,000

20,000 |
10000+

5000}
N,
2 e

20001
1000

500

200

100!

R | ,
PR 5 2636 30
Na%

13K N2% & Nz/He LB
Relation between N2% and Ng/He ratio

W il~2vol. % » He #&5H 425 N BT R LS &
ha,

& ERHEX DHLAKE & TP T KIC0 W TS ICAR
BATES (95T X 2ENDH Y, FIREH 25T, T
GEEE 2 SEDFR-HIRE D DI L 72BNk &, FHRNGED
RFE» HHM L 25Kk & oz Cl- L 17,02
HBO,, Cl7 & Ca?* /Mg s & o BE»LRBAD 5
VCERHIRH R EERT LI T v S, KA He 2%
HELITAED I, YERBOTMAETH 2%)IIE LR
TEE A SBH T AT ARICERA 2BV AR EITR
272 DT, XELTIDHARDWTRRZ,

YRMEORNIE» L OMTRERS &, FRgEs &
VY RGEOZNE D b OMT AL, FREGOR)IEOH
Tk LKA BRGEOB)IE L IRIBIE OB b OMT
KL T 5 L ABeRERIBERED OND, Thb
HLEMGER LY EEORNBOMT Kk ik, CI- 23 %
<, HCOz 237 <, Ca** Mg IMEv-DiestL T,
BEEORBOM TR CI- 234 <, HCO; 2%
<, Ca¥ Mg WaVh&v, KARGLOEJIE &b
Bl DB LB T 2Tk, Cm 234z, HGOg
2Whig <, Ca /Mg Hhp/h&v,

Cl- L HCO; mBREFIKITR L, KIEHKD
SEEBOMT AKX, CI- o & i HCO; Ok
BEL, FIRRIBOEFGE LOYREDO SV REN B
OHTFK, BIOFHAR—Y v IFHOVERBRMSHRHEL
TVw B TFRD HCOz 1% 1,200 mg/l DL T T, K4 EH
Db O LHEL TRy, BER X OmsE» 0
HFAE, Cl- 2% 13 mg/l 725 67 mg/l £ Tk G- »
BL & bic HCO; L #8fn4 573, Cl- 6,000 mg/l P4 -
Tk HCO3 1% 200 mg/l LLTCIg & A ¥z,

Cl™ & Ca?*/Mg** MR Z HI2KITTR T, ZOM» S
KYRGLOE)NE EWEIBE DR OMT AR, FRHLLFE
B oB)IE» b0 T kX Cl- oEine & bic Ca?tf
Mg+ Bid—RIic L <5 (BUBLEE1813 bhE K
7). F BRI D & RE OB « JLAMHL T KiE Ol &z
&7z < Ca Mg H23 1.2~ 7.3 HEH/NESRE &
PN

UEDfRERN L, FRBEOBRIEOHTAE KR
BIURMBHXOREOH TKE IKEEKWCITRIZ
LT3, KIERIUCREMR ORI OM T AITE
JIBRBAHERBIETH B L b, HEROAKLE
zbh3d, Cl- L Ca**/Mg?, Cl- & HCOj; DBif%
» BRBHXORIEOM T AIRADEALEZ bR
%, EHEHMX ORI OGO B)BOMT
7kiZ Ca—ClTUDPA U 72 AR DALAEATH D, FREIE DO
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LEERERRESBEREO~Y v AERIEoWT (B kE < 3 - 8F)

JIBOHTKIE Na-HCO; BIDB7Z/KRDOHT 7K &
EBAbhd, MEFORBOTAN RIC He 3358 5
AR L, BIBOMTARKKDBAEZHT L
MR, b bHIEREO R X - THIE
L7c X D I HERRB » i - BE L7z He BRKICH
BENBIDEELD,

5 # W

BYERE Y EHRE DRE ST A0, KESHERE I
BHETEHFRATHD, ZOLI LN ATIRHERE» D
W - BEIL TS He 256525 Ny BLHADEAR
ELOTHETSHD, LHLEE - Bkl icko TR
B b TIT RBMAEIC 4 U 2 IHRICERER T A &
LCHEET B3 HF it He % tr 2L 0.016 vol. % &
FLTwS, Liho> TRRAYAD He FRITRE
ORI G ADFER L EREBRL TV 5, FHERKET
AD X 5 ICKERS DT T 2 DA ITIE He SHRIX
W —TH 205, FREAFTAD LS RBAICEED
DTRE—TH 5,

HIRRIBO LD & 3RIB > HBE L 7o 77 2 13 5A7s
MEERMLIzAZD 5B T He SHENRL oL b %<,
0 NpfHe Hik 219TH 5, Z OERE &R Hk o
FIEL HEHT 2 T AOECEL, FRBEOREME
ThHDHERLEH» bt - BB Uiz He 2 &t N, 207

A0 He EHRKIT L ~2% LfEEEN D, FEMR T -

0L ARG - BRAE 2B - CLEEOHEI
BEL, AROEMEL AFTBA LS O LBRS R
éO

BRFREYEBR ORE S % b o He ik, 0.016 vol.
%UTThHoT, LEOHFLEIEFRTIRER,

SIpR M © He BIFAEIZ, ARIEHEIT 2 0%
BEOHENIC PRSI S 2REHBOS VIR, 2T
F— 2T 5 RERIC OV TREEE L V7ol
& HRE2TROLERD S,

(WEFud54 4 A )
X ik
LB & (1955) : dLEEARRE S ERRARE A

FEPE, HEAEFTAR, vol. 6, no. 8, p.
451~462

B OE— kB £ - REEET (1969) : HBREOR
ARH AT B IR, WHRER

A#, vol. 20, no. 6, p. 395~414

B E—-fe4 (1970) : BERELEHROND U
AERIZ DT, HERAERA #), vol 21,
no. 5, p. 309~325

AEAT] 2 4 (1959) : ALHBEERHRE S RHIK R

H A TERE, WERENAR, vol 14
no. 2, p., 111~122

AAGEIESE V-2 (1960) : [F & L TREHL 2588 —F
B ) B RERT

P B - 24 (1964) : 5FHD IHEAKIE ¥
iE |, FISEAE, 184 P., dbHBERRIT

TFHREHES (1956) @ FIRIRAO T AME, SEREHR
BB CE

?ﬁ
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