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C DD | HO R IR O BRI R TR X< BSTE, FHOHHE
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R I RSB R E L B 4 1),
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BES KL TWEDT, TOBRIIGHEINSE OIS HZ L
KE2E8DTHSH, CTORBEALOMAMSED FRNMS, E
PLO/NPFREED TIRETET %,

NRR O S e I DS« RBCE - IR EUS 7R & DD
BEN, TNHOFRIE20~40cm TH b, TOBEFLIRMRESE
k[ i oD v PG R K R AR 7 T A 5 SRR U, de BRI D
Al A EHARZRE TN T E TIETE S (KK 6).

FlTREO MRS L HEO AR, ISR E RS
T, WaERCEEbAZ LI LIEEH, &) 5 Serri-
pes? sp. &L 7z,

COREFMHB=ROBOEE (HIE) 5, REEERED
JEHEICIE S TS T H EEZBNTVED, HERICB O TR
WA Z R L, WD &R T\, XIS i i o g
WG R /7 ICFEE L TV A A I RIiEh b 2, ElcikOr
PE%) 1.5 km 1< & 2 3@ FRIGTA T O Y B FRic i3 “ Thyasira
bed ” A%3% », Thyasira bisecta #Z 9 %,

EAERZEHOILHBIC B TIE T DR EITEE R EGHGRE S
S CENIILEBSEHO RIco 20, JHRKICE S I ONAR OIS
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Bl 6 B IE KCIC B B RHT B i N AR M s e

HERE Tl < 755,

hNFERE

C OB R B O EGE T, i PRI JER (Ll & AN 72 5
g2 EETH,

JEHDRE N EELRD G RKM AN B0, — ISP > HOZBT TSI LHE
<, FYLdhidwez2d 5 (Khk 7).

C O R E)IWHKOENM (D SRR & JE ARG OVE /T2 55 O K
RIS FEE L, i BN T RIEIRE O SIS 704 LTV %, KT E Y
TR AT 2R R, KESRN T NERITISIEN H %70,

KA R/ NERBEIC IR 0.20 ~0.30 m EDOHER 2 Z L eMH B, XiE
KRR ¥ & UHLRIBIC B W TR T ORFHTICHE 2 RISR UK S BILAZET %,

AINTEE RO EZHE R OB RE O S EBSELL T 2D, Fi#E e >k
HezBUTWAEUNHD, BRI FOz2ZET20T" HOWE " L3N
ZDICKN, BEFEDLO TR THEZET 5,

ARG H O JE B e RA YIRS IIC 1, < OEEHRIC A {bahiE L ERLT

FE6)  HRATHENC I 2w EALOMEIIE S COREICHYS TS LEZA SN TS,



15

B2k NV REEILA X e KB

Loc.No. 1 2 3 4 5

Glysymens sp. x| x| x| x
Patinopecten paraplebejus (NOMURA & HATAI) X
Ostrea sp. x
Lucinoma ** acutilineata CONRAD '’ x| x x| x
Clinocardium cfr. pseudofastesum (NOMURA) %
Clinccardium iwasivcense (NOMURA) x
Laevicardium shicbarense (YOKOYAMA) X X
Servipes Yokoyamai OTSUKA b4
Servipes fujinensis (YOKOYAMA) X
Dosinia ettyuensis HATAT & NISHIYAMA x| x
Desinia sp. b'q
Callista sp. <
Spisula nakayamana MIZUNO (MS) b
Tellina sp. X
Macoma cfr. calcarea (GMELIN) X x| x
Mya japonica JAY x| x| x
Mya cuneiformis (BOHM) x| x| x| x
Thracia hitosacensis NOMURA X x| x
Neptunea sp. X
P NG OIILE R R
3 v RIS HRPEREC 7 B IR 4
4 n o ETTE BRI,
5 A SE N

BY, E<EMYHEE CGrfD & LTRICZ OffEZ D%,

By BB

YN/ FRIE O TEBICY S WHEEEA D L, Z Ok BIib A HE L <
EHLTWE, INHDEAIFMNSRITLE > T2, BEEAIRETHS
Y, AT Ostrea spp. 35 & U Pecten spp. = EWLFET 5 (KA 8),

CORALAREIEIRPER 3 km IZH Tz > THA L, HROERENFI L TZ DR
SF 10 ~20mRETH %,

CNEDOHEARER I —RHREOME L LTINS Nzc kb H b, ZOBEND
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Iz 9
M7 ERHMEICBU 2 N FREOB SR

B 8 EIRFHIYNC 51 % RAbA B, ORI 9N TRILAR T O4A

% 3 £ (Loc. 6)
e KD

Patinopecten parapledejus (NOMURA & HATAI)
Chlamys cf. kancharai (YOKOYAMA)

Pecten yanagawaensis NOMURA & ZIMBO
Ostrea sp.

Lima cfr. sowerbyi DESHAYES

Spbisula sp.

Coptothyris grayi {DAVIDOSON)
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FELTALAIEES 3 RITR LTz,

I 2.3 % & & &

AR IR LEREO LALICH OHFD, BEFEN L L L THAED 575> T2 DI
U, iR E 72 3Bk RE» 5720, BEZEPIELTVS, L LiliEEEDs)
AIRENSE 2 % &, MEHIENIC BN TIZZOMICKE R AREAEREFRIEED 5Nk
Vo FHEERHIC K > TARERICEDN S, Ik ERICBERNTEHOZ P EL, &
PR - W - U - BEESOHEAEE T, NHTRERRERRAZCENHD, H
Ltz ENCEL TS,

T OJEFRFICIZ BN ER OB 2 RPCE P RINE RSN 5 8 (Ks ~Ko) #HEL, Mg
Hisk 21k 0 O T < AL OFEREHIR X TBMTE 5, o TINS 2R IEH
JERE EER T ES BT LN TES,

FEEREE 3 BRI 56N, i MO KKERIREZ S - lea 0 H)E,
HRIOEORE I AR EN B8, & EIONEREIEWE - 5 - a0 HRET,
i FIRHHURIC 3810 2 FEIRJEZ 5 A TV 5,

COEOEEIEIE 700 ~ 1,000 m 279 A, BAEIRGGHICARRTICES £ E L <
W< 5%, CTOFBEOHERTYING, HERR NG S e & P g T I 38U 2 Bkl s E) O
7> WX N, REOHERM IO NIZIEND B % .

HEIFHRICDOWTIE, COHIKTIFHIET BIC72ABHEDELERVD, BT
B SRR EEZ 5N 5,

AMHERE

e LI O SR R MBHIE 2 St & 9 50 - HEOHETH %, R
esbDHE, FEREREZZ HAEL TS FEFKREE WD TV 5,

CORFIHERICB TR B O ICH I —HIC M U, B0 RGN g
IS BV TEMRIE FICRIEL T, IeBFEE L TV 5 DG RMEE TEE 400 m
ANZRL, aERIERbazaEs,

TE EREES - WS - RBEGEDHBETH SN, SfMICEHIZEENZ T

FET) SR 18) I BV TR T ORFRHTHY & 2 g2 i LR & LTV AW, 2ok ts XU
HPTEAITO/N T & DRz & 2 T2 DHIERRE L LT L TH %, AROHERERHIBIFR AL (1930) 1<
Ko THIER & KIENT MBI T %,
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WKz R L, BEEEKAPECERZLELEEE, ThbDBRMHOXRELT
W2 OB - BHLTER N O &I RSO TH 5, & <IThhlih b REFIC
5% [ 0@ FARTE L Tl Macoma anser OYAMA Z Dfthd b G %3 %, LA
L D& S RigaUE ORI R HIEIBICBWTIRIEE A ER S NZNES,

EEB BLICKOFEACOFOEDE - REHE - WIKEHE - EExE0H
JENSED, 2L ORBEPHIEL TS, AKRRE T E OB R A OREO T
fREd 2,

AIOFCE & DR 5 50 ~80 m FICIFA A K U RILEAE EZ2 8T
HIEE N B0, #IE (Ko & UTHRIID, CORAEMEO L RICE 10 BUEORIEN
PAELCHY, & LN OB LN KMLE OB THRITEN TS, TORE
W IV TIREE TH 2D, HI TSR UREMENZ L 5729,
> AHIWE D (KRR 9o RPRERJE F2 580D it (3 me FS 0D e ARAS 75 1 C L AT
ZEZLBH, WRELHELREOR 2 ~3 BIKET 51CT EAW0,

COED FENS 10 ~20 m OJFNICIE Ko 8 & AR OREE (K HH 0

Bk 9 1% A K &2 R Z 2 B E (K

FE8) 3K 1) ICIBW TR P2 MU, A2 R ORI & Ly, ZO%OIMEOHRliE
Z—fELRMERE L L,
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KB TE %, #EH K& Ko EEANTAIIAEDOMBEEEE WS, 71 10 cm
WHDORIEDEDHZ L, MBERERICKITEZDT, &Ik N T
W ERJEDEHER EDOWREICHRT > TS (KR 9.

BEORE

e B E 0D B H R B TR 2 AR Ak & 5 2 MR A B S TH 5. FLD
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(Abstract)

GEOLOGY

The area of this sheet-map is situated in the northeastern
part of Yamagata prefecture in Northeast Japan.

In this area the Neogene Tertiary is developed extensively,
ranging from Miocene to Pliocene in age, and is divided into four
groups as shown in Table 1.

Kanayama group

The Kanayama group, the lowest of Neogene sediments, is
composed mainly of green-coloured tuff-breccia and tuff. This
group is developed in the southern margin and the northeastern
corner of the area mapped and it is middle Miocene in age. The



Table 1

Name of group

Remarks

Age & formation Rock facies
kel
;8) Alluvium Clay & gravel
2
% R T
= g Conglomerate
3 S Terrace Cl Volcanisms, crustal
C |3 deposits ay movements
& Sand
Iy
«: .
§o o Tuff breccia
S 2 Funagata f. Conglomerate
é & Sandstone
Tuffaceous shale )
Oriwatari f.| Sandstone }(J)ggearﬁ(c)(r)xal-bearmg
o
2 Shale, Lignite
=
&b
2 | » |Waraguchi f. Sandstone
Sl e
& 2 % Siltstone
8| 5% |ovayashi £.|  Shale Lower coal-bearing
=
E"j Lignite
)
g Kodaira f. Sandstone Oil-bearing formation
&0
1S
£ ol Sandy shale
§ ‘é Aramachi f. Sandstone Qil-bearing formation
5009 Shale
g
gb « Green Sand
S | Fuka- g Hard shale
zawa i
iy E Agglomerate Volcanisms
8. Tuff breccia
° g
g 2 .
g g Tate- = & Green tuff breccia
= 2| oka Green tuff
g
Q m! f. Agglomerate




thickness of this group is about 500 m in the surveyed area.

Mogami group

This group overlies the Kanayama group and is covered by
the Shinjo group. It is composed of marine sediments and pyro-
clastic rocks such as tuff, agglomerate, andesitic or basaltic lava
and rhyolite.

The marine facies of this group is divided into three formations.

The Fukazawa formation is developed around the Obanazawa
basin and is composed of greenish sandstone, hard shale and green
tuff-breccia.

The volcanic rocks such as rhyolite and basalt are intruded
into this formation, and the agglomerate and tuff-breccia are distri-
buted extensively around the Toyotate-yama (mountain) in the
northeastern corner of the area mapped.

The Aramachi formation is composed of sandstone and hard
shale, but the sandstone becomes more fine-grained westwards and
the formation is rich in siltstone with marine molluscan fossils on
the side of the Mogami-gawa (river).

The oil-bearing sand is intercalated in the upper part of this
formation. The Kodaira formation, the uppermost one in this
group, is composed of massive sandstone which is bluish green
in colour. It yields molluscan remains at several localities.

The total thickness of this group is about 100 m.

Shinjo group

This group is developed in the central area of the Obanazawa
basin and is composed of brackish or lacustrine sediments with a
rhythmic cycle in which many coal seams are intercalated.

This group is divided into three formations.

The Obayashi formation, the lower coal-bearing formation, is
composed of sandstone and shale. About three workable coal
seams are intercalated in the upper part of this formation.



The Waraguchi formation is composed of massive quartzose
sandstone. This formation has some marine molluscs such as
Anadara ninohensis and Laevicardium shiobaraensis.

The Oriwatari formation is composed of tuffaceous shale, sand-
stone and conglomerate. Many coal seams are intercalated in this
formation. This formation is developed mainly on the east side
of the Mogami-gawa

Three pumiceous sandstone beds in this formation are well
marker horizons. The total thickness of this group is about 700 m.

Funagata group

This group overlies the Shinjo group unconformably, and is
composed of conglomerate, tuff-breccia and sandstone.

It has a local distribution along the Mogami-gawa. After
crustal movements in early Quaternary period, Otakane volcano
erupted in the southwestern part of this area. The Otakane
volcanic rock is pyroxene andesite.

Geological structure

Many folded structures are developed in the area mapped.
The principal folds trend generally in north-south direction and
have asymmetrical structures. These folds are often severe, with
sharp asymmetric anticlinal folds which may pass into overfolds.

The Tominami anticline which runs on the west side of
the Mogami-gawa is the largest one in this mapped area. This
fold is characteristically asymmetric with a gently dipping eastern
limb (10~20 degree), and steeply dipping western limb (60 degree
and more).

Some minor strike faults run along these folds. The folding
was mainly post-Tertiary in age, but a preliminary movement took
place at a later date of Tertiary.



ECONOMIC GEOLOGY

Lignite and Coal

The central district of the area mapped is the southern part
of the Mogami coal field. In this mapped area, about eighteen
coal mines were being worked in 1955.

Most of the workable coal seams are intercalated in the Ori-
watari formation. The principal coal seams in the formation are
“Kitomo-Honsd”, “Kitomo-Yon-shaku” and “Kitomo-San-jaku”.

Some workable seams are intercalated also in the Obayashi
formation, but these seams have less continuity.

Oil and Gas

Three oil seepages are observed in the southwestern part of
this mapped area. One of these exists in the upper part of the
Kodaira formation and the others in the Aramachi formation.

Many productive oil wells are situated in the Horinouchi district
which is called the Horinouchi oil field.

According to information, gas showing exists at Sato in the
village of Otakane.

Building stone

The pumiceous sandstone and green tuff-breccia are quarried
for building stone at two places in the village of Okura which is
situated in the southern part of the area.

Silica sand

The silica sand as a material for ceramic industry is dis-
tributed in the west of the Mogami-gawa. The analyses of the
sand are shown in Table 2.



Table 2 Analyses of Silica sand

Anal. by Geological Survey

Table 3 Analyses of Mineral springs

NameSOf Mineral Tazawa Yubunezawa
pring

Temp. 15.5°C 21.0°C
PH 8.05 9.7
A el 609.2 225.0
Cattmg/l 11.29 0.8
Clmg/l 281.3 54.9
SO;,~mg/l 13.17 trace
Mg+ mg/l 1.015 trace
H,Si0; mg/1 47.58 e
Si0, mg/l s 25.0
Total Fe mg/l —_— 0.15
AL:Os+FO,0; mg/l 1.015 e
HCO; mg/l 146.4 —
Trace CO; mg/l 2.860 —

Anal. by Medical Section, Yamagata prefecture
Office & Geological Survey

Mineral spring

Eight mineral springs are found in this mapped area. All of
them are hydro-sulphide springs. The analyses of these waters
are shown in Table 3.



TEAI 33 4E 2 H 1 HETRI
TR 33 4E 2 H 5 H¥EIT

A
T om o # pn

FIRE 1Al /N
FIIAT  — > K& ED Rk = A




EXPLANATORY TEXT OF THE
GEOLOGICAL MAP OF JAPAN
SCALE 1:50,000
GEOLOGICAL SURVEY OF JAPAN

Katsu Kaneko, Director

OBANAZAWA

(Akita—75)

By
SHIGEMOTO TOKUNAGA

GEOLOGICAL SURVEY OF JAPAN

Hisamoto-chd, Kawasaki-shi, Japan

1958





