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[(Written in 1934)

(Adbstract)
GEOLOGY

Palaeozoic is composed essentially of Biotite-schist,
Biotite-hornblende-schist, intercalated with Limestone.
This series crops ont in a small area along the Waga
river and in the Aterakusawa valley. It is so much
disturbed by faults that it is difficult to work out strati-
graphic succession and thickness of the strata. It is
invaded by hornblende-biotite-granite and eut by dykes
of liparite.

Tertiary rocks that grouped here as the Kawashiri
Tuff Beds, probably of early Miocene age, construct a
greater part of the Ou Mountain System which, in the

mapped area, consists of two mountain masses, the
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Waga Mountains on the east and the Mahirudake
Mountains on the west, separated by a lowland, the
Waga Bagin, The Kawashiri beds may be correlated
with the Kosaka and Furokura Tuff Beds known in the
Kosaka and Hanawa sheet-map areas farther north. In
the southern part of the Mahirudake Mountains the
Kawashiri tuff beds are succeeded by another younger
series, probably of Middle Miocene age, which comprises
two rock-groups, the Kanazawa Tuff and Shale Beds and
Sannai Shale Beds. This Miocene series seems to be
equivalent to the Ogashima Series in the oil-fields of
Alkita.

Resting unconformably upon the above mentioned
rocks are Pliocene formations which comprise strikingly
different lithological types in the eastern and western
flanks of the Waga Mountains, although these seem
collectively to be almost contemporaneous in age. In
the former region, the Pliocene is classified into the
Sasama Beds, Tsunatori Sandstone and Shale Beds and
Araya Sandstone Beds and in the latter, into Kurosawa
Sandy Shale Beds and Hanayama Sandstone Beds.
These may correspond to the Yuri Series and the
Shibikawa Sandstone in the oilregions of Akita. In
the Waga Basin, the Pliocene beds are covered by the
Yoshizawa Sand and Gravel Beds which are thought to
be Uppermost Pliocene in age. The stratipraphic
relation of the Tertiary beds is shown in the following
scheme.

— D

. Weat of the Waga Mountains
Last of the {Mahirwdake Mountians and

Waga Mountains ! ini the Waga Basii)

Kawashiri Tuff Beds
I*IID‘L‘E]:IH{ | Kanazawa Tuff and Shale Beds
| Batnni Shale Beds
- unconformity - [ -—-- pneonformity —-

Snsama Beds [ .
Tsunatori Sandstone | Eurozsawa Sandy Shale Beds

Plictens [ and Shale Beds [
Arava Sandstone Beds| Hanayama Sandstone Beds
|

‘ == yneonformity -~
|
Yoshizawa Sand and Gravel Beds

Kawashiri Toff Beds: several hundred metres of
green tuff, tuff breccia, intercalating thin layers of con-
glomeratic and sandy tuff, tuffaceous shale and sandstone.
The beds cover unconformably the Palaeozoic forma-
tion and biotite-granite and hornblende-biotite-granite.
The beds carry numerous auriferous and cupriferous

qtl-ﬂr’tz veins and pther metallic ore deposits. Abun-
dant silicified wood and a few marine shells are found
in the beds.

Kanazawa Tuofl aod Shale Beds: alternating beds
of green tuff, tuffaceons shale and sandstone with a
little of conglomerate. Thyasire a.udl an Echinoid are
collected from the beds.

Sannai Shale is composed of hard shale intercala-
ted with some tufl and sandstone,

Sasama Beds: n complex composed of basaltie
agglomerate, tuff, sandstone, shale and conglomerate.
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Tsunatori Sandstone and Shale Beds: an alterna-
tion of tuffaceous sandstone and shale, in places inter-
calated with sandy to conglomeratic tuff and lignite.
Marine fossil shells are recorded to oceur from several
localities.

Kurosawa Sandy Shale Beds: corresponding to the
above two beds. Basal conglomerate, 2 to 10 metres,
is followed by black tuffaceous sandstone with congle-
meratic layers. Above it occurs an  alternation of
tuffaceous sandstone and shale, about 100 metres in
total, superposed by thick sandy shale with some grey
shale which consists of the greater part of the beds.
On the top is toffaceous and nedular sandstone, A
marine fossil, Thyasira bisecta CONRAD var. wipponica
Yame et Now. is characteristic to the beds.

Hanayama and Araya Sandstone Beds: occupying
the same stratigraphic position, the former being found
in the Waga Basin, the latter, in the eastern slope of
the Waga Mountains. Both consist largely of loose
sandstone and conglomerate, with a minor amount of
shale. Locally thin seams of lignite or coal are embed-
ded.

Yoshizawa Sandstone and Gravel Beds: uncosoli-
dated sand and gravel in alternation, overlying uncon-
formably the Hanayama sandstone beds in the Waga
Baszin.

Pleistocene is composed of gravel, sand and clay.
It forms low terraces along rivers.

— 5 —

Hecent sediments of gravel, sand and clay form
alluvial plains along the streams.

Biotite-granite, Hornblende-biotite-granite and Grano-
diorite are the oldest igneous rocks intruded into the
Palacozoic formation. The contact effects of the hornb-
lende-biotite-granite upon the Palaeozoic rocks are no-
table, and the origin of the iron ore deposits formed
in the Palaeozoic limestone of the Sennin Mine may be
ascribed to this event.

Quarln-ﬂiorile-purphyrue iz found as dykes cutting
the Kawashiri Tuff beds.

Liparite, Perlite, Hypersthene-andesite, Augite-ande.
site and Propylite are Tertiary rocks that have erupted
largely after the deposition of the Kawashiri Tuff beds.
Some of them, however, especially propylite and augite-
andesite are found to be interbedded in the Kawashiri
beds accompanying their agglomerate and tuff, There-
fore it seems that some of angite-andesite and propylite
as well as the Kawashiri tuff beds are in the same
generation. The propylite appears to be the oldest
efusive rock in this sheet area.

Some Basalts erupted during the deposition of the
Sasama beds so as to supply basaltic agglomerate to
the sediments but some others seem to have erupted
much later. Quartz-andesite is the voungest voleanic
rock, thus its dykes are found to cut the Pliocene
Tsunatori beds and Hanayama sandstone beds, and its
sheets to cover the latter,



Mine

e

! Ore  deposit Ore
|
Shigarai | Wein %:rl;&kti I;_f?:'m_ﬁﬁ Gold
» d Strike N4”E Gold
Ragamatsu ?e1n1“,m:h 6 cm. Copper
Komata Network veins Gold
| ars {Birike N 10P-20°F Gold
Katsurazawa i "'tm-!ln'idth 15 cm-05 m. Copper
Eanazawa | Network veins Gold
~ - | Strike N 2"45E Gold
Marsulkawa _ ‘emiwidr.]: e, Ca rr
Bhitamae | Vei {St'il‘e N 40°E Guf
vsvid_'ri{h !E é:ml m gzﬂzer
" ' trike N
Akaishi ""‘“{wmm 15-30 cm, Copper
_— Strike N 10°-50°E Gotd
Washinosu Vein]tetwork Copper
width 5 em.-1 m. Fpe
Tsunatori "Black ore deposit' g:;';“e?“vﬂ'
Okinazawa “Black ore deposit' ggl':;’e;q“““
Mukaikawashiri V""“{Ertird[;: N Copper
: YBlack ore deposit’
Tsuchihata Network wveins (3 cm.) Coppar
Mutsunai Vein {E}fd{:; uﬁ;;n“h Copper
I o
Mattogawa i Vein E;S:{; ;‘mml:; ivi;'-l:sr, Copper
.| &trike N 30°-40°F
Akutozawa W gldth 0.3»-1.5- ol Copper
. ’ trike N 25°E
Kusaizawa Vi n{wid_th Ay et Copper
Ochiai _ Veiﬁﬁ_':l:.f:; il Copper
[ . [Strike N 60°-B0°E
Diarasawa . v"“'m{u-id;h A3-1.5 m. Copper
Futamata | Vein Strike NS Copper
Minamimata | Vein E[:;Lilf ﬂ%ﬂ’E Copper
Yoshikura Vein ELI’&';T éfizﬂ:li Copper
Mizusaws | Vein Copper
Sennin | Contact deposit I;H:;ﬁf:*
Alistar | vem{fﬂrike NS Zinchlende,

width 15 cm.

Coepper, Gold

WL TSP

Gangue Country rock
| %T;"" | Liparite in tuff
Quarts | Tuff
EII;'F“E [ Liparite
Cuarts | Propylite I
Clay
Quartz Tolt
| Quartz | Liparite, Tuff |
| Quartz | Liparite
f uartz | Liparite |
| | !
Quartz | Liparite |
|
0 ' |
narts |
Barite |-t
Quartz [ .
Barite | Liparite, Tuf
Chuariz ! Liparite
| Quartz Tuff, Liparite [
' Cmarts Tull
Oaarte Tult
Quartz Tuff I
Cluarez Taff
Qoartz Tuff |
Hornblende-biotite-
Quartz granite
Cuartz | Tuff
(Juartz | Propylite, Tuff
Quarts Tuaff
| | Tuff, Hornblende-
Quartz | biotite-granite
| Bkarn i—
| Hedenbermtc,, Limestone in the
|| Garnet, Caleite] Palasozoic
IN(uartz, Epidote|
: (Quartz | Propylite |
|

Production of 1932

10 tons
{Au 10-80 gr. per ton)

25 tons Oet. 1933
Small quantity

| ready for minitg

Small quantity

731.912 tons {Cu 6%
Anldgr. Ag 25 gr. per ton)

ready for mining

3139.2 tons (Cu 7.7%
Au 83 gr. per ton)

Guold ore 297 tons

6586,5 tnus[a’xu 10 gr. Ag Ldgr.
Cu L.79%
23111 :rms[&u 23 gr. Ag 30gr.
Cua 4% )
15503 tons(Au 9gr. Calé2y)
11999 tons (Cu 1284 )
2015 tons (Cu 3.77%)

42 tons.

1384426 toms (Co 2.055)
9.5131 tons(Cu 24%)

| Small quantity

53649 tons (Co 272%)

619.2 tons {Cu 14.64%)

| 16 tons

Annual 6,000-9,000 tons
15to 20 years ago (Fe 48-33%)

&4 tons in 1915




ECONDMIC GEOLODGY

Metallic Ores. In this sheet map area, there are
many metallic ore deposits such as gold, silver, copper,
zinc and jron. Most common and abundant types of
the deposits are auriferous, argentiferous chalcopyrite-
quartzveins traversing the Kawashiri green tuff beds.
These have been worked in many mines, a brief
summary of which is shown in the foregoing table.

Gypsum  deposit is being worked at Iwasawa in
Waga-gun and the production in 1913 was 4,179 tons.
The deposit is found in the form of veins, lenses, and
sphaerical or irrugular masses. The gypsum forming
veins and lenses is usually fibrous in structure, while
that in spherical nudules, massive aggregate of minute
erystals.  In places, the deposit is associated with a
small quantity of zincblende, pyrite and chalcopyrite.

Coal: A few coal seams are intercalated in the
Pliocene Hanayama sandstone beds in the Waga Basin
and have been intermittently mined on small scale at
several places. One coal seam ranges from 0.3 to 3
metres in thickness on the outcrops. Greater portion
of the coal is lignitic in quality, whereas in the south,
some of it partake coking property.

Hot Springs of saline property, four in number
are known in the mapped area. They issue from fis-
sures traversing the Tertiary tuff and liparite. Their
temperature ranges from 45" to 60" C,



