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W2k RERENCET K UMhHTER SO ILEMSy

v | (@ 3y o6y | (e

Si0, 42,10 58. 34 49. 27 75. 48 62. 90 51. 34
TiO, 1.94 0.83 0.88 0.12 0.56 0. 90
ALO, 15.03 21.54 15.65 13.99 16. 44 17.17
Fe,04 3.80 0.63 1.07 0.34 1.87 2.06
FeO 8.95 1.77 7.59 0.42 3.21 5. 64
MnO 0.15 0.05 0.15 0.04 0.08 0.14
MgO 9.07 0.93 8.12 0.18 2.78 . 6.18
CaO 11.72 8.51 9.25 0.83 5.27 6. 49
Na,0 1.82 6.04 2.38 3.82 3.13 2.26
K,0 2.00 0.72 2.70 4.45 2.23 2.07
H,0+ 1.72 0.14 2.32 0.12 1.23 3.66
1,0 0.16 0.12 0.20 0.08 0.08 0. 44
P,05 1.57 n.d. 0.18 n. d 0.11 0.10
Cr;0, -0 0 0.06 0 n. d. 0

CO, -0 n. d. 0 n.d. n.d. 1.58
Total 100. 03 99. 62 99. 82 99. 87 99.89 | 100.03
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Marchantites Yabei Krysur
Equisetites sp.

Coniopteris cf. hymenophylloides
(BRONGNIART)

Onychiopsis elongata (GEYLER)
Adiantites Sewardi Y ABE

Sphenopteris cf. nitidula
(Yoxovaua)

S. sp.

Cladophlebis argutulum (Huzr)
Browniana (DUNKER)
denticulata (Bronaxw. )
distans (Huer)

lobi folia (Purrrips)

cf. lobifolia (Prirrirs)

. sp.

Nilssonia cf. Kotoi YoroyAvA
N. sp.

Pseudocycus (?) acutifolia Osm
Ptilophyilum? sp.

Sagenopieris? sp.

annaon

Ginkgoites digitata (Brosan)

Ginkgoidium cf. Nathorsti
YOROVAMA

Czekanowskia cf. rigida Huur

Podozamites ct. Griesbachi
SEWARD

P. lanceolatus (Linp. and
Hurroxn}

P. Reinii GeEvier
P. sp.

Xenoxylon latiporosum (Craver)
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1954 4F 122, 513t 2.1% 8.0% 30g/t 0.1g/t

19554 122, 624t 2.5% 6.5% 28.7g/t  0.07g/t
FALLLUROESR 14,730,000t
Ag Pb Zn
50g/t 3.3% 8.0%

L 1.3 T ZARYU(FhrdgaL )

fii B IEREEWESHARTLZAICD D, @LEIERIRD S kg #hE T Hicunie
D, £S5 oy aX@s, K 15km THRIEFEANCDOL, H20E, &Lk
LR E 72 A B 5, /S TRiRHT R AC V2D, &SI ABIHERK) 25km
I2& %,

a WHiG 35 4F, (ERICKDFERE SN, WA 37T F=HROME L% %,

# B IURMGER, NZAROMEERNRYS & Z DIk N70° E, 50 ~ 70° S @
Wiz & > TS 2 ERN D25, COWWIEE, ML EHCEFRT 280
EEASNZLOT, WHEMmNICIE, ARKEADERMDEAL TS, EERS
&, TORHMET IR A NETH D, PEFITRRET, B5 - a - gas &k
UCZENLOHENSRD, —fIc, EW, 20~70°N ThHaH, WilEimlciao< &
Z0e9H%, ARICETFEGEEDOLDLHD, ELTHTTH S,

B BR SR, MYEAERPIRRE LA BRI OMWIE N > TR E Nz Bk
MEREIR T, EMEE 1, 200m PAE, MEAMER 400m DL EIchzb, Wi iE Sy
WED, WWEICTE TS B,

fRiEE, “F# 10cm, BA ImISEL, LY RIRICHLID, Wi sy
BEL7Z0 LTW5, BEAMMRIE R K CHREET, Z O Mo sl KIESL,
HREEOLEE K 1, 000m I {RYT, X HICm A 11,500m ic KEYINSD %, H15H#
BEUFHOHDBUBI TENT NS,

AT FEVHMEE D LR EL, TV NI L TTANIVIEE T
SABE - DOHSASE - SEHASE - AL - BIE - BRALEKIE - MBI R ED D70, ARGIE A
YieEEL, DRORERA - B 5L,
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il - $hE - ERR
iz (FAARHLERS )
Pb Zn Au Ag
4.5% 4.0% 12g/t  1,400g/t

et ( HABLERE 1952. 4. 1 BIfT) 48,142t

Au Ag Pb Zn
12g/t 782g/t 5.3% —

FERR
1953 4f 1954 4E  19551F
FHE 1,564t 1,459t 1,279t
Au 10.3g/t 10g/t 11g/t
Ag 770g/t 1,070g/t 1,025g/t

¥, MRINLDORFRICDOWT, FIMLOERICK > T, H4~8KEh > 1T
#<,

L 1.4 & ¥ 86

1 B REEMERAIT L2 FNC B D, B LRIE RS B R S T bR
HICWWED, E5ICH) 20km, FEEHERKIC TERISEHSITICN 2%,

B OSRMGLICIE, FTEATIOMMERPIRE D S L, SERICHEL T, SRR
IKIE N TS 2 S IRDIEA LTV S,

8E R BRI TBUKIEILIRT, &~ E-W S50 S ETEE « A8 - i &
U NE AlaOHsEN 57325, EfEE 100 ~ 450m, fRlE 30 ~ 60cm TH 5.
LA, AEIRPICL > DRICEET 5 £ DT, BLICHIHEIL - SN 575
D, HEPKHE - FRALEKSE - WIS E PR, FNCESLEH B, IRGIKIFEA LT
m5E0, LEOFA - BEIG 2R D,
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il - R

Btz

. R R A

gt [ gt % | %
S b0 G | NSOE | 80°N | 100m | 30cm | 2.8| 166 1.3 3.3
7 Gii | N85°E | 70°N | 450m |40cm | 9.0 | 580 8.3 | 6.3
W% fi| E-W | 5°N | 100m | 60cm | 25| 270 5.0 | 3.0
Mo §i| N45°E | 70°N | 50m |15cm | 5.0 300 5.0 3.0

FEH
1951 4 1954 4
FHSE 523t 309t
Zn 1.9% 5.2%
Pb 1.9% 8.4%
Ag 155g/t 1,040g/t

5%, 1938 ~ 1942 fEfficid, #HIE 10,588t Z g LTz,

. 1.5 £ # 8 h

MBHIRE  EILE FR)IEBRLNITICSH D, L =5 S MhRa ki TR
Tz D, JERAGEER 20km, EA1 EROIBSIRSLINGET %,

B OE AR, ALEERAICKEITED N Wb, TEFEREDHHZD T
A, FEHIEHIS TRV, RIEEMI, KIME PR IR EFR L TRITLI L
WS, 0%, BRA 15 ~ 16 4, ARANC XD, Blig 41 fF~KIE 2, 345, 1E0iE =
FRiC K-> THRE BN, Z0%, HRE—OFICHizb KIE 94 4 AkILLTT AL
blcWis,

MBS ITIEER  FRMGEE, PEFFIHICET 2105 - S - leaTcidzh
S5OHEMSED, NW-SE, 30°SICED, ThHZ2HAWT, GREEAB X UTH
EEIRDY N-S FTANSEA T B

HERIE, TOORPEANRICTETS 25 3 ROBUKMEIRD? 5750, BB eics
i - PUMESRGE « AEERAE - SEREE TN S < T IRARBBICARB LU RG
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TH%,
fil - 8L - FEHE

il ( HARHEPERS )
Pb 4.2% Zn 4.3%

FEHA

Wi 42 4 43 4

PRi e 156,900 & 722,730 H
i 2548 %4 52,693 4
B 12350 177,533 J©
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GEOLOGY

The area of the Higashimozumi sheet-map is located at the north-
eastern portion of the Hida plateau, in the northern central Japan.
Ther cks occurring in this area are the Hida metamorphic rocks,
Funatsu granitic rocks, Jurassic-Cretaceous Tetori group, Cretaceous
quartz porphyry and Cenozoic rocks. The classification of rocks and

their geological successions are summarized in the next Table 1.



Table 1 Classification of Rocks and their Succession of

the Higashimozumi Sheet-map

I
. . i Crustal movement & I
Geological age Stratigraphy Ignecus activity :
s onary . _.. . !
A ¥ . Dituvium Gravel hed . {(Upheaval)
B e
3 : ‘ :
_ Tertiary Andesites
T T e T e e e { DOIF]‘”E
#
| Quurtz porphyry () ;{ Block maovement.
| R, T Yaoloyvama & Sukenchu
' (Deficit) thrusts
Cretaceous f_? Euxg\:t;qtll‘:é‘;wa‘jarn;ahon o
; (ﬁkalwa subgroup (M) :
= =Y —— (P
B 5
g =y (Felf:lle) ; Intrusion & eflus
@ B ; MNagatogawa formation ' (Submdence) cu felmte(?)i
' T Bl {Ttoshiro subgroup)
: gl ISy e Lol e
& (Deficit) Regression (Upheaval)
Jurassic Hl.&;t_gﬁ’;s:ﬁ;dmur&z;;ﬁ:l.lgﬁ\ Transgression
; _{Kuzuryd subgroup) ! (Subsidence)
| (Deficit)
e . Dykes of porphyritic &
o . lamprophyric rocks
P Paleazoic (7} Funatsu granitic rocks prophy
(%]
o
g
= S -—
i
4
[ Unknown age Hida metamorphic rocks
-~:Unconformity - :Conformity - - : Gradual change 22 Unknown

Two thrust faults are recognized in this area : one is the Yoko-
yama thrust running from east to northwest in the central part of
the area, the other is the Sukenobu thrust stretching from east to
west in the northeastern part. These thrusts and many faults were
formed by the crustal movement of late Cretaceous, as the essen-

tial components of tectonic features of this area.

1) Hida Metamorphic Rocks



These rocks comprise biotite-hornblende granodioritic gneiss,
biotite granodioritic gneiss, amphibolite, dioritic gneiss, gabbro,
crystalline limestone, diopside diorite, biotite schist, biotite-diopside
schist and pegmatitic and aplitic rocks of various kinds.

The structure of these rocks runs in the direction of NNW-SSE,
but is partly disturbed as seen near Tochibora.

Biotite-hornblende granodioritic gneiss is most abundant. Facies
of this rock is transitional, from fine- to coarse-grained, from
leucocratic to melanocratic. This rock comprises mainly biotite,
green hornblende, plagioclase and microcline. Biotite is always
altered to chlorite and prehnite.

Biotite granodioritic gneiss is also abundant. It is similar to
biotite-hornblende granodioritic gneiss, but bears porphyroblasts of
microcline, sporadically.

Lenses, small masses or alternative bands of amphibolite or
diorite are found abundantly. Schistosity is conspicuous in these
rocks. These rocks comprise mainly green hornblende, plagioclase
and quartz.

Small masses of hornblende gabbro are formed sporadically. A
zonal development of so-called “gabbro pegmatite”is seen near
Shikama. Rarely, diopside or olivine-bearing varieties are found.

Limestones are abundant and often large in scale. They are
generally lenticular in shape. Some parts are converted to skarn
consisting of diopside, garnet, wollastonite, lievrite, chondrodite,
etc.

Diopside diorite is formed between limestone and granodioritic
gneiss. It comprises diopside, plagioclase and quartz. It is one of
the characteristic rock facies for Hida metamorphic rocks. A
boulder of orbicular diopside diorite was found near Tochibora.

Rarely, small lenses of biotite schist or diopside-biotite schist
are found.

Aplitic and pegmatitic rocks form abundant lenses or pools.
They are aplitic gneiss, biotite-hornblende aplitic gneiss, biotite ap-
litic gneiss, diopside aplitic gneiss, leucocratic aplite and pegmatite,
hornblende aplite and pegmatite, graphic granite, fine-grained



biotite-hornblende granodiorite and epidote granite.

2) Funatsu Granitic Rocks

These rocks comprise Funatsu granodiorite, Kirimodani grano-
diorite, Sombodani granodiorite, Arimine granodiorite and Usunami
granodiorite.

Funatsu granodiorite is heterogeneous and rich in various

inclusions of the Hida metamorphic rocks, amphibolite, diorite, etc.
It is divided into two types, Funatsu type and Shimonomoto type.
The former, chief representative of Funatsu granodiorite, is
porphyritic biotite granodiorite with microcline phenocrysts, and
reddish pink in color, non-schistose, rich in inclusions of Hida
metamorphic rocks. Besides the porphyritic granodiorite, the Funa-
tsu type comprises medium-grained granodiorite, aplite, pegmatite
and “augen gneiss” at the contact with Hida metamorphic rocks.
The latter, namely Shimonomoto type, poor in inclusions of Hida
metamorphic rocks, is rather uniform and non-porphyritic. This
type comprises schistose hornblende granodiorite as a chief represen-
tative and hornblende-quartz diorite in small quantity. Inclusions
are mainly amphibolite, diorite and dike rocks.

Chemically, Funatsu granodiorite is characterized by the high
content of Na,O which generally reaches to 5 per cent.

Funatsu granodiorite intrudes the Hida metamorphic rocks and
the Paleozoic formation, showing a remarkable mylonitic border.

The other granodiorites of Kirimodani, Sombodani, Arimine and
Usunami are, roughly speaking, similar to Funatsu granodiorite.

3) Porphyritic and Lamprophyric Rocks

Porphyritic dykes intrude the Funatsu granitic rocks and the
neighbouring Hida metamorphic rocks. Some of them comprise
brown hornblende, common augite or biotite and become lamprophy-
ric in character.

Some of these porphyritic and lamprophyric rocks are invaded
by ramifying granitic veinlets and metamorphosed to amphibolitic
and dioritic rocks. These dykes might have been formed during



the plutonism of Funatsu granitic rocks.

4) Tetori Group

This group is the continuous sediment series from late Jurassic
to Cretaceous, and is divided into the Kuzuryd (upper Jurassic),
Itoshiro (upper Jurassic-lower Cretaceous) and Akaiwa subgroups
(Cretaceous) in ascending order. The group in this area is divided
into the Higashisakamori formation of the Kuzuryt subgroup,
Nagatogawa formation of the Itoshiro subgroup and Atotsugawa
formation of the Akaiwa subgroup(?).

Higashisakamori formation This formation is distributed
narrowly in the neighbourhood of Arimine and the upper stream
of the Ma-gawa (river). It is a marine deposit, and is divided into
the Magawa sandstone conglomerate and Arimine shale members in
ascending order.

The Magawa sandstone conglomerate member is underlain by the
Funatsu granitic rocks and Hida metamorphic rocks. It is composed
of conglomerate, sandstone and shale, and varies from 30 to 200m
in thickness.

The Arimine shale member comprises black shale, intercalating
sandstone. It rests conformably over the Magawa sandstone con-
glomerate member. The thickness varies from 150 to 200 m. This
member is correlated with a part of the Kuzuryd subgroup according
to the presence of fossils such as Ataxioceras sp. and Inoceramus?
sp. at the Inone-dani (valley).

Nagatogawa formation This formation is exposed widely in
the northern part of the sheet-map area. It is a fresh-water
sediment, and is divided into the IThoridanitoge conglomerate and
Inotani alternation members in ascending order.

The lhoridanitoge conglomerate member is the basal conglomerate
of Nagatogawa formation and covers the Hida metamorphic rocks,
Funatsu granitic rocks and Higashisakamori formation. The
thickness varies generally from 100 to 200 m, but is only several
meters at the upper stream of Ma-gawa. The member consists of
conglomerate intercalated with sandstone and shale. The boulders of



conglomerate are composed chiefly of granite and diorite, and partly
of gneiss, clayslate, chert, crystalline limestone, sandstone, felsite
and others. The matrix is granitic sand. This member contains a
fragment of Xenoxylon latiporosum (CramMER), SO it is correlated with
the Itoshiro subgroup.

The Inotani alternation member is conformably underlain by the
Thoridanitdoge conglomerate member. It is composed of an alterna-
tion of sandstone and shale intercalating conglomerate in most
places, but of an alternation of conglomerate or coarse-grained
sandstone and shale in the eastern part of the area. The thickness
varies generally from 200 to 300 m, but is less than 20 m in the upper
stream of Ma-gawa. The member bears Podozamites Reinii GEYLER,
Xenoxylon latiporosum (CRAMER) and the so-called “Tetori flora”.
Therefore, this member is correlated with the Itoshiro subgroup.

Atotsugawa formation This formation covers the Nagatogawa
formation conformably or the Funatsu granitic rocks by overlapping.
It is a fresh-water sediment, and is divided into the Minamimata-
dani conglomerate and Wasabu alternation members in ascending
order.

The Minamimatadani conglomerate member is composed of
conglomerate, sandstone and shale, and its upper or lower part is
accompanied with felsite in some places. The cobbles or pebbles
of conglomerate are composed chiefly of clayslate, felsite, granite,
diorite and gneiss, and partly of sandstone, gray shale and chert.
Among the pebbles or cobbles of conglomerate, felsite and angular
black clayslate are characteristic of this member. They are rich in
many places and are poor in others. The thickness of the member
varies from 70 to 150 m.

The Wasabu alternation member is unconformably underlain by
the Minamimatadani conglomerate member, and is distributed in
the central part of the occurrences of Tetori group. It is composed
of alternations of sandstone and shale including conglomerate and
acidic tuff. The member yields Onychiopsis elongata (GEYLER), Pod-
ozamites Reinii GevyLer and other plants. The thickness is more



than 500 m.

The Nagatogawa and Atotsugawa formations are folded with an
axis running from east to west, but form a basin-structure as a
whole.

The Yokoyama thrusted body consists of the Hida metamorphic
rocks and Funatsu granitic rocks, and it rides over the Tetori
group. The displacement phenomenon is gradually disappeared at
the eastern part and at last, the thrust plane changes to the
unconformity in the upper stream of the Kitanomata-gawa (river).
The Sukenobu thrusted body consists of the Funatsu granitic rocks,
and rides over the Tetori group and felsite. The Tetori group
is disturbed in the proximities of two thrust lines, and the axial
lines of folding are often curved by this crustal movement. Along
the Yokoyama thrust, the Thoridanitdoge conglomerate member is
squeezed out between the thrusted body and the Inotani alternation
member or Atotsugawa formation in some places. The Tetori
group is cut by many faults of N-S, E-W and NE-SW trends, and
is subjected to the block movements of the later stage of Cretaceous
disturbance.

5) Quartz Porphyry

Quartz porphyry is composed chiefly of felsite and partly of
tuffaceous rock and other quartz porphyritic rocks, and occurs mostly
as lava flows, sheets and dykes. The lava flows or sheets occur
mainly in the upper Nagatogawa-lower Atotsugawa formations and
rarely in other horizons. Conspicuous bodies of quartz porphyry are
exposed in the environs of Arimine and Utsubo-dani (valley). The
dykes penetrate into the Tetori group and also the crushed zone of
Yokoyama thrust.

The felsite is covered unconformably by the felsite-bearing
conglomerate of the Minamimatadani conglomerate member in the
Higashi-dani (valley) of Arimine.

The intrusion of quartz porphyry is continued through several
stages from the age of lhoridanitdge conglomerate member to early

Tertiary.



6) Cenozoic Rocks

The Cenozoic rocks comprise dolerite, andesites, gravel bed and
alluvium.

Dolerite

Dolerite is intruded into the Tetori group at the Higashi-dani
of Arimine and at the northeastern part of Otawa.

Andesites

Andesites occur as lava flows and dykes in several parts of the
area. The lava covers the Funatsu granite, the Tetori group and
quartz porphyry. The rock types are chiefly augite-hornblende
dacite and partly garnet-bearing hornblende andcsite.

Gravel bed

It is distributed narrowly in many parts of the mapped area.
This bed seems to be lake deposits or river terraces. The thickness
is more than 70 m in Arimine.

Alluvium

It is distributed narrowly along the river sides.

ECONOMIC GEOLOGY

In the area mapped, several important metal deposits are found.
They are Kamioka mine (comprises ore bodies of Tochibora, Mozumi
and Shimonomoto), Yoshiki mine and Nagato mine. The last one
is now stopped in mining.

The ore deposits are divided into two types, large metasomatic
deposits in crystalline limestone of Hida metamorphic rocks and
small hydrothermal veins traversing the Mesozoic formations or
Funatsu granitic rocks. Ore bodies of Tochibora and Mozumi
belong to the former type and those of Shimonomoto, Yoshiki and
Nagato belong to the latter.

Tochibora and Mozumi
These are two of the most important lead-zinc deposits in Japan.

Ore minerals are mainly galena and zincblende. Gangue minerals



form two types of aggregation; one comprises hedenbergite, epidote,

chlorite and garnet, the other comprises calcite and quartz. The
former is called “Mokuji” , and the latter, “Shiroji”.

Content of metals in crude ore is as follows :

Tochibora Mozumi

Ag 43 g/t 31 git

Ph 0.63 % 2.4 %

Zn 57 % 8.6 %

Annual production in recent years is as follows (in crude ore):

Tochibora Mozumi

1953 741,400t 116,882t

1954 763,601 122,513

1955 685,263 122,624

Besides lead and zinc, bismuth, cadmium and graphite are
also produced in these mines.

Shimonomoto

It is a gold-quartz vein which is characterized by minerals of
freibergite, galena, zincblende, chalcopyrite, bournonite, electrum,
jamesonite, arsenopyrite, pyrite, etc.

Content of metals in crude ore is as follows :
Pb 45% Zn 40%  Au 129/t  Ag 1,4009/t

Annual production in recent years is as follows (in crude ore):

1953 1,564t
1954 1,459
1955 1,279

Yoshiki
It is a mesothermal quartz vein containing zincblende, galena,
pyrite, arsenopyrite and chalcopyrite.
Content of metals in crude ore is as follows :
Au 2.8g/t Ag 116g/t Pb 1.3% Zn 3.3%



Annual production in recent years is as follows (in crude ore):
1951 532t
1954 309

Nagato

It is a hydrothermal quartz vein containing galena, zincblende,

chalcopyrite, pyrite and cerussite.
Content of metals in crude ore is as follows :
Pb 4.2% Zn 4.3%

Production in recent years is not known.
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