553.981: 551.78 (521.15): 550.85

LEEEXRGTRHAEORRATARILCONT

X &

& ="

g%

Geological Survey of Natural Gas and Oil Seepages in Yonezawa Basin,

Yamagata Prefecture

-

Kiyotsura Yazaki

Abstract

Accordirig to the rock facies and stratigraphy, the Tertiary- formations of the area
are correlated to the so-called “ Oil Tertiary .

The stratigraphical subdivision of the upper parts of the Yatsuya group, Okitama
group and- Shirakawa group are shown in descending order as follows:
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Shirakawa group

Tamaniwa formation 0~100 m
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Nakahara formation 250 m+

Tenoko formation 50~200 m—
Takamine formation 150~250 m
Koshirakawa formation 20~300 m

Okitama group

Usutoge formation 30~330 m
Yugoya formation 400~650 m -
Numazawa formation 500~700 m
Miyazawabashi formation 300~700 m

?

SN

Oguni formation 0~400 m
Meganebashi formation 10~500 m

Yatsuya group

?

A~~~

Kitaoguni formation 0~1, 200'm

Fudozawa formation 0~600 m
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Hakonoguchi group and granites 2, 000 m-

In the field the wavy folding structure is revealing with a general trend of NNW-

‘NNE direction.

The main anticlines are the Numazawa anticline, Mase anticline, Ochiai anticline,

Matsubara-Kitazawa dome, Tamaniwa anticline, and Hirohata anticline.

Springs of saline water and erhitting gas are found almost along the anticline zone.

Reliable oil seepage was not found.

Natural gas accumulations dissolved-in-water type occur in the Quaternary sand

and grave beds under the.Yonezawa plain. Gas-bearing beds can be classified into three

groups as shown in the following table.

Upper Ci
Middle Ca
Lower Cs

depth (m)
40~80
120~140

190
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Chemical cbmpositions of gas obtained from Yonezawa basin are as follows:
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Makiyama sp.
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Reptile tooth, Sasa pseudocernua
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Q. vulgaris, Pyrogo vespertilio, Makiyama sp.,
Solemya cf. tokdnagai, Acila cf. insignis, )
Lucinoma acutilineata, Limalula subvauriculata,
Macoma sp., .
Propeamussium "peckhami ?, Callista cf. sinensis,
Dentalium sp., )
Ostracoda, fish scale, fish bone, fragments of

Echinoderma, Naticoid operculum. sea weeds.
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BEah D, R~ L I LB TRITNE LR, B

BRI EoTE, BE INM2mD YL MNE
PHGIEAL DD, ABRICIEENICY ARBLRLD
B2 X5 LA REMRHERIIE LA SR, RiEa
LU TOREIEATH S, BEOMYRIDERIT
RifE s b EABE LT 57 ABHOTH HAJRE L
TS E DT ERVD TIPS 5 5%

A MRARHO LT AT 50, ATmER
VI HEBETR &\, '

ETFER: TREEREST S,
EE&@@@%m@&ﬁ&?i@t@,E%ﬁ%E&
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‘ WE WA
BHT 5 LEETH 5, 250m Dlkd 5 L Ebh
%, v '
HE: ERIXEEAEE LRV,

S 8k - 3O OB HIRAE R B L, B

'Eﬁikioxéﬁm®i%ﬁmﬁ@i%_ﬁkéhé-

%@T%%%

34 EEE

EH RBERKILREEET 55, FEHEFfCE
STEBEEL 5o/ D, EeHRE~KEEOEEH
ERTRCARE 2 BB a (5~10m) $550T, T
O —EIIRMERIN T H S 5. KB, ZOBAIE
P&k LS T LENRRE & Bbh b,

i ﬁ&&&ﬁ&?i@iﬁeﬁnﬁﬁw%ﬁw&
LWRESN, EHLTIEE O TEOSHRmES T
ANOE 170m Bl HET 525,
STHBEMNEL KD,
To, .

ETEG: FAROTRCOWBICRESTH S,
[BIE: FIRRIHTH 55, 100m CET SRS 5.
HEW: RELEBR» D7, ‘

St TR & OBME, HFkEED DEBIRICAS D
DEEZEND, - ‘

RICTPHUCEL, WHETI®R

4 HE#EE

FEENT, - FIERHE ORI EFE 2 athir bF 2 Fiflic
DWTH, ILE—EREEOERLZTTH ORE,
FRHL R D [ FEE—dIR T o2 T,
MlE—EEAZRL T 3,

AN, FEERHBR 5 X ORIERHLX O HEFRZHE R T 60
~80° BEAI L, BHPNTIF B Lo T 25~40°
PISMTIERNT 2B H 55,

BT, ORI T kRS, DAL E O ER s BT
JFHIOE CHREOH TR S &, KD ORIk
BH#PLBND, ThH05 bk S i, KRB
RERLI 7 5 5 BAbtE O BIRE AL, RIRARRHE T
b % TS, SHIEHH OB SR, SUERTAR - LR
BETIAR—
B SKIRTARHICEE SN 5 AFE AR &8RS
BLDOTHD, ChHOERNOMTERE, —AgICHIRrE
BEICE DI EEAL, ThichRLTRE IFEE
NOFERHBD DN D, HEILE CREIH— R EROE
- MERRTEATS 5,

WifEE, SR EU C—RCEILEORE R <,
POBEEPRKENL 5 TH 5,

if;h&®wﬁm,ﬂtbiﬁ®ﬂFVifﬁ&f

— IR —

JEERAT LT Ui

(i

R E— 2, JIBEED DBEHIRICH B ERE

BOHEOE 2% B18)

W B O T A R O A

k@%mﬁ@u\
TVWBED TRV EE XS, :

.

5. HZBIUEHEKEHEORR

B AHMOBE=ROUMET, IR - B - A
CERELDERHT X B &, HAE 2,000~6,000m 5
ENTHD, O3 bFABLIOEHOBELEZ DR
TV HEBEIREEDRER, 2,000~5,000m & HHX
NB, TOC I, hoER (WE -« LERD) 2L
FERBOES I TELEL HABEOCFROBE
EUTEPRVEVEWS ZENT & 5, (BEZKES
FiHD # AT DV T 6.1 TR 5 ,)

BB : 3B TR X 5T, Ao 2B XY
FiMEE OHER SRR, 270 BEE R KLEE RS>
EHLL, 4L OKRBEFELTYS, ThbbEK
SRR RIKEDARIE, FA GHEBLEZLNLE
SR LOLMBR P OBEEZL OTHELTE
D, LAWCTFREL Y LRI DS TEDRIZS
DTV B, CHBEED S HFRIEII» L D RE
DHLVEIKRE EREDEBZHKLTV5, Thbd

DRI O K R - BHMOEE L LTI, BEF

CAET DRKER L CFRIRBL EORKE S X U1

EBEZ DD, . :
477 3 L OB | RSB O THBI L X 5
W, AHURPICIE s D B AR 23 B LB 5,

L RIS T RERY BE L, LB o TET AR

X CEBOERER ISP, TN L TR FHF
S B AR TTIC 5 °C 0D 2 BT B0 B 2 v B s R
<, LB TRARFAERBERPATH S, hbD
e, RHBOES 2B L OCEBEEE LT, &
HEDE & ZHNTEAE T 3 & B B EHEOERVE

BRI B

6. KARH X - AIHEIEH

6.1 - EcfEListhithisg o
EMM%&%®%%%X%;UE@@&E%T,ﬁﬁ‘
FCIHLPITE2TVWHDIDE LTI, R -8
X2 TS AFIBHRSNTRY, SEOWEOHERIT
%szmﬁkmmﬁéhtyLn%&meﬂﬁm
WDX5THD,

6.1.1 l%*ﬁﬁ%/%—wmﬁﬁ@ﬁﬁ

TOH A ML, FESHNERORIMIC & b
5o #ABTGE, FREORKERE LT ORI ER
BOLDTHEH, FLHL TOFA 20~50m fHIIT

FE2) RmEiELIE, CoOBEWELTVWAMEORT
AERZWS, BilEoBEVWER L, TNEED
ERREL L 2 BRLT WS,
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B RTAHE O RBE S R iCoWwT (RIGEE)

B HRREEY 10~20m %EEE LT 585> 501
DrEZBND, _ ‘

AR X OMIREAK: # AHLAIE, CHi 89.12%, COs
3.13%, 02 0.15%, % 7.60% TdH 5,.

MBEZKIE, 1S EAEHEDIEWE S TH L0 0 AL

OB BRSO, pH 7.2, 7kl 18~20°C, Fiftik
FABY, C- BEVL 5 Ths, ‘

6.1.2 TREMTENEER

DA AT, WEIRFES Q/NRORT Tt i b
%o WHEMIZ, EESMNOEEORBOISICAEL T
W5, HRWE, TFOTRBOGEKEHH, LERL TV 5,

%A% L OWEK: # A Kz, CH 54.12%, COs
3.05%, Oz 0.05%, 7%42.78% TH 5.,

FIBEZKIE, F 7 O7dBKER EVEHH L TR,
o P70k pH6.8, kiR 13°C, Cl- & X 5T
BB. FILKEED D, ' '

6.1.3 F) FHESRE

EBVWWERX BTV 5 Z O K OBIRIEIC DV

T, VTRV FERERIE T B0 THERIX T & fup oo it
WREEC ZRIE, BERBSTHRERTIEAEVE 57
RBIZH D,

6.1.4 /NATEJE RABE

Z ORIEDKRD & LEH b & OIEHPIC A AR
Db, FABEBWAERE, #AMKEKD DK MO
FERTERNED L L THD, WRITIE, FETHO
HECAELTEY, #RAIEEROHHHEL, LB
EELIDDEELLND,

DLED 5 H 7, R -8B XoTHRSLTY
5HDOTH 5, FAMEE, SEHOFEDHRTH S,
6.1.5 SRR AR

O F A, BBIRER O B e E O S
WKboTLiﬁmﬂhﬂfﬁﬁﬁéiﬁﬁﬁﬁwmﬁ
LTWwW5, HABRRRKHbLEDOHOFRILLLN S,

# 2 X UMK s 7 ALK 13, CHe32.05%, COs

0.80%, 020.34%, ¥ 66.81% T 5.,

WG, 2055 LHE 2 bbb, B L TR,
Z DDA DskiE PHT.2, kil 20.5° CI" 2 &
5 THOTHILKER 2R 5, KELEAHERE ©
R L BECOLFHK 4km (FULIC AR ORI S
BrmriT, BHETCHOTHEAMLICT ST E
WC &P Dl, TORMEDD DLV RN, WH
HOCBARAGRE T & 5 VWi NERE Lo i i i H7c
5o '

6.1.6 IGRWEE

COH AMHNE, FEREBASIHIPIC B 0 TIAETE
DEFMEABL TS, #AHFHERE, RTUICHEE

THRHASLDOEDTH B,
- A AMRNE, CH477.84%, CO29.84%, 020.53% T

»5,
6.1.7 RJRTH hERERAT
COHAYHNE, BELETRESh A BNERE

FORREEOSTRTFRIN SN S T, KR

7Y REEOHERIAMETHLDOEELLND,
H AHAHVE, CH475.30%, CO025.42%, 020.44% T

H 5o : :

6.1.8 KIRTEEILMDE

ZOF AL, BEEETICREINGER v —

AEEOEEIALE LI/ NER O EXHED 5103 X
BNB, :

# ML, CHe29.78%, COs7.95%, Os0.29%T
b5, - - ’
6.1.9 /hONNER Cholla 5 1 igm)

INDJITBSE, KR/ v — & O ICALE LIBR
KIe H ARG > T By -

H ARV, CHe88.32%, C022.92%, 020.29%T

5%,
6.1.6~6.1.9 % = Bithic >\ TIBEAOE & %
PN A ol }

BLED X 51 2 ORBED # A #dng, FHICBESTF
MEINLHERER L OB & wiEniERE D
SLDLELBND, '

6.2 FEHih

P L, BEAN CRRAW) SEFiET 0
T, KIRT - BT - BERT « FRIBAT < EAET - 1T
- GBET S X OB O 2 TS ET 1 A kic £ 2080, %
OREFEITHI 560 km? T %

R Y A BRI ORISR . KRS A OEFEHII A

HIP I T b REEIC R ST T\ 525, BEL TR ERT
E— I FEET AL O R FM H O ERIEN TH LR, ©
OFE LS 6 km, HEHAICK 14km &R

LTWw5b, #AMRRROAKBEREDAPCHOE
D DH T KICE L D T AKHDOFE EHHL TN D

L DDBE N, o

KEKH 2 DTEIGH 0 T OREORR T A DIEE
5Tk BIUE, HEE40~80m © G1FE, 120~140m
D G2/EL, 180mLUTD G3EDIEBRSHR, K
TS 52, BAERIOF A BRI T
Frikd, o
RN AMBEAKDEAR : KRN, & 50 mb/day &
WL, WMLTKERARNESIKEDNS,

H3) SHOMETHL M AORLDTH B,

25) B AUBEROIFELALEDABHMDOTVS,
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@ fiFr7IABL
s o nsLo

o PABI TR
(31 TR

& HABATERO v 0

My AR T A RIE, 5mé/day LAITFC, BIEN
F 19O L HAEFALTV5E DIX6HHETH S
B, FES ARIE 5~2mb/day BEDLDOTH T, HL
THE A AREFDE,

HAKI: &A1 1.8 ZRUEL L T 0 Rk
Ve ' o
RKRHTAOUWE : KRR AT ADOWEE, CHuz S &
3% CHs—Na—CO: ROTREETKH AT, FO{bF

SELPRI R - ERD - MBI S0 5 TERMS

505, HETH5ERODXS5TH 5,
COx%)  CHu%) Naw)
G1/E 0.6~3.7 - 80~40 15~59

B2 RRTEEHEETFO 7 A (&

B 12% B 1 %)

N

HRE M,
? zy
KE Py

20 37 50

(@ )

/100

50

HIR BEL AR LOKEORKE

EinD BB D)

G2/ 0.6~10.1 82~46 7~52
G3E 2.4 76.00  21.00

PLED X 51z ZOMEDORR # A DIEE—HIT R s
HBEDOLS5THB, T LI, H=RE»LEEDN
BINEIEHE O Rk Ch CHe 03 53% M4k
BianHTns o lrbd 20 chbhb,

A AIBEAR DU : 7 ARk ORI, HE - 82
ERRLERR S & ORI &C, HRE - R
DT Ho GEHTIE DICHEDOREROMEIIRD L 5 TH
5, -

pH - RpH: B 7.7, 559 2RLTW525,
UTHREKIEE pPH BT A h UPEERL, EEKEER
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TR ERRTFEDORRY 2iconwe (RIBEE)

HIT 3 ﬂ&ﬁﬁid\mnﬁm\o))nf FABTDH x%ﬂﬁ@ﬁﬂbﬁ%:ﬁ
(B TFEE AR r’onm\)

BIIE 4 SCUIRGE (REE 400~600m) o7 A%

XL 5 SFEHOBEHIOH AR
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PETH 5,

HCOs : & 312mg/l, &% 46 mg/!
ZRLTWT, BLUTERBKEES RS
1EfAH S,

Free COz: 5 28 mg/l, =K 2.4 mg
Sl BTRLTHT, —fH C ERKIEED
7L 755,

Cl-: £ 90 mg/l, &{%7.0mg/l %R
LTWT, SfACEEKEE Cl B2
LT 5,

NHs : £ 19 mg/l, B%0.4mg/l %
RLT, TFrTEd 2P EREKELE
NHe B0%0,

Total Fe: % 10.40 mg/l, £ {£ 0.0
mg/l #RL, G2 @A Total Fe 23
BE, -

Ca?: &27me/l, 5% 5 mg/l #R1L,

R G2EASE,

Mg : 5% 18 mg/l, §:{% 2.5mg/l %
T, HEM G2EHE.

KMnOs: §747.9mg/l, #{%2.5 mg//
R LR G2 BaE,

PR ERDO KRR A ABER L DRAfR: PR
EROD AR 75 D IR D A 278 L
TWBH, ZhbDOEECEEL T, Hh
BHERCRD L 5 BB H 5 LEZ BN
b, TIbbAABITEEL L THRKR, v
— AREE O TREMHICAIE L T %, (2)8
BRI FEE LT SRS C ofhETH
R D FEREEPRDNMTSELS5TD
bo (QAHNICIET bBIRER, BE

©100~200m ISt E Xl D, HINACEH

CHERAS A BBEELOND X5 RH

R SRS OHBIIAD X< RELTY

TRV, ‘
DEDISTHBANL IO H ANRE
DOHE P BREL TV S0, ERiF AR
SREFERL TVWEMEVS X 5 7k &
VI, SBOMBEE LCE LRI SR,
RIBEEN: AmOBEE LT, BE
DR, IO ADERIT LI,
BRI B\ TIRRHEEOEE P
R AL L OCHRBBRPA LNz DL
#5) No. 14 W EANEHTE=RE
DOEMBEED 728 (IR » 3P C I

E400~600m & v T w323, B
BT IEREE, )



wEBETREB@EI12% £1%)

No. 29| 415 nf'_ tr.

#1) nf:no flow

® 2 %
Well Water| Gas 8 Al aIfal ol . o] Redu [ Gas Composition b
Loc Gas. m HCOs O = X & X Power (vol. %)
No. | Dep-| Vol | Vol | water |pH | & (me/0| 8 ¥O ST Ol S o | o %ﬂbo KMnOs Cn: -
© | (m) (m?/a) (m?/a)| Ratio & WEETEZE @5 El2E (mg/Dy| CO2Hm |CHe| Oz Na
No. 1 57 5.7 0.0021: 2,850 | 0.6/ 0.0/40.1/0.259. 1
No. 2 60 43 |57 [1: 7.5 | 5.9 7.1} 126.9/16.0/14.13.61! 9.6016.3] 8.5 10.9 | 2,1| 0.0/61.50.1I36.3
No. 3| 93] 47 |o0.0 : , |
No. 4 80 4.223 |1:1.8 |6.1 6.7 170.824.012.18.00 9.6015.9 6.8 15.0| 3.7 0.080.00.415.9
No. 5 77 4.8 1.8 [1: 2.6 | 6.3 6.9 104.9/11.212.1|2.50| 0.61| 8.9 10'5\ 13.4 | 1.6 0.0 66.410.231.8
No. 6 138 6.2 tr. |1 :2.7 |6.6 7.1 171.2 8.019.51.92 4.5010.6/ 5.9, 13.8 | 0.6 0.046;50.3&2.6
No. 7 1190 5.7/ 2.1 |1: 2.2 | 6.5/ 6.9 136.6 9.216.93.57| 0.00 9.8/ 6.1] 20.8 | 1.5 0.0/65.00.433.1
No. 8 123 9.8 4.4 6.4 g 9 156.2/12.016.98.13 0.00115.2 9.6 23.3
No. 9 184 25.6 0.0 6.7 7.2 82.9 3.235.81.81 0.00| 8.6 3.5 8.9
No.10| 125 28.5/ 2.8 [1: 10.1 | 6.5 6.8 44.024.045.73.28 0.4814.7 5.5 16.4 | 2.5 0.0 67.90.2/29. 4
No.11] 69, 30.4/ 0.0
No. 12| = 49| tr. tr.
No.13 2.6 nf | H] 5.8 6.0 75.620.811.63.14 0.00 5.2 2.0 24.2
No. 1419951 15 lo.5~11: 30 l
: 600 )- : 7.7 7.9, 270.8 2.4 [3.00 | 23.31.96 - |53.520.49/44. 03
No.15 120, 10 | 2.5 |1: 4 :  |5. 43 0.0/77. 330.5016. 74
No. 16/ 65 16.4] tr.. 6.9/ 7.1 46.3 2.4/ 7.90.44/ 0.75 5.8 2.2 2.9|
No.17| 44 40.5 0.0 7.0/ 7.3] 97.6/ 2.8[17.50.34/ 0.11(18.5 8.1 2.5
No. 18| 150/ nf | -R#H
No. 19 120| nf | RiH ) .
No.20 192 60 | 4.7 i1:12.7 | 6.9 7.1 268.410.847.63.7510.4027.2-10.0 37.9 | 2.4 0.0/76.10.421. 1
No.21| 138 15 12.4 |1:6.2 |6.7 7.1 312.311.444.&3.50 1.0023.4/ 13.7 42.1 [ 2.9 0.058.43.934.8
No. 22| 120, -12.5 2~3 |1: 5 6.5/ 6.9| 248.918.051.65.25/ 0.0023.0 16.8 38.5 | 3.3 0.0/78.90.417.4
© No.23| 130 26.7/ 4.2 [1:6.3 |6.3/ 6.7 107’412'd73'0ﬁ'33 0.1812.5 8.0 47.9 | 2.3 0.0/63.00.434.3
No.24 59 6.40.4 [1:16 | 6.3 6.7 124.4]12.016.93.85 0.29 7.8 5.9 19.8 | 2.7) 0.065.50.231.6
No. 25,120, 6.3 1.5 [1: 4.2 | 6.2 6.6 231.828.224.2P9.73 0.18/14.9 18.81 36.4 (1071} 0.0/82.200.4 7.3
 No. 26| 149 45.1 0.0 6.5 7.1 82.9 4.0 9.01.36 0.00 6.6/ 4.0 15.2 1
No.27| 130, 13.9 tr. 6.7 7.0, 65.9] 4.890.81.88 0,3311.2 7.3 18.2
No.28 59 . 6.7, 0.0 6.5 6.9/ 65.9) 4.011.60.58 0.27 7.0 4.3f 13.8

2) No.l, No. 3, No. 11, No. 12, No. 151335 cA%E» 2 bhi. No. 18, No. 19 iZBEHF 147 < B ERN
72V No. 29 12 5B DB T B AUKAIAUE < # ARTRE, KROBEEH Hisno7o No. UWIERTE,

- (RETFRDOBHLIR KB EATEEAKE L7)
ETh5B,
. # %

R ,

SEOTEOHRE, COMEOHEIE, v B
HEHRERZFTA L DTS L2 Haic ot

Bl X OKBA R ORES X OFIRE IR i -
£ 7 AR, AR B DS S 2 & B bt ic o7,

KA AEEE LT, BERLBED, 2Nd50E
BHFEDRB I VWEES, '

TR, THRELEERS2 nFib 5, RHAOE.
MBS D 5 2 B, FRTCHET 5826
BOBERIERZ, v— AEELCAEBE LTV 5 C &5
5, B5VIEEZRLEPLOEET A TRV EEZ
Bhs, '

o

(1) ZOMEOE=RME, —RICHET, Wt
FOBBZR N T ABIUCAHE~BE Y, 2

W HBER T ST B O B EIHLIE A,

(2) BE{EHO—oOERE LTHELLNDKE
BE, ARSI TEHICERE L TE- T
W B FIIUE N, o ’

(8) zoffEix, —fFiTKE»PENEETWS, &
DTV, BORLAKEIEEIC X 5005, BBV,
FRHEHEE O K FHS) (BT X5 T O FLEEIER T
CESRBOEERS LA ENLDOELEE b Eh B
B, BECBRETIELEIEE LTBINE,

(4) BB IO ARES, LEERCTRD ORHR
mEEshTwhHok, ’

(5) By/INEIBLUTHBHEHERE ) & Ridik fE DAL Dl E
B & BHENARCB I Eb > T Erb, %
CREEOEBBRTTESY TRV LSRR
EDRSBITEIND, (33456 HFHE).

H6) HEAMENE, KERSMLcEBELTERrPO . £

D% EMEE KK, © Boring THM « ¥ A RK
HLTwa, :
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HWHEIRAZE, I ASEE, Vol 4,
, No. 2, 1957
2) MEFIEF: BAGiERS, V—b, 1957
3) REWES « WET » BAE - BEFS

L BIBRIKI A ATERE, WERR
. A ABEWAE, 1958
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WE - BiRE: AR R LT SRR
&, g TERRERE, 1950
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