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( Abstract ) 

GEOLOGY 

Pn.Jaeoz.oic inay be divided into three p."lrts; namely. 

the lowcl' or Oit,l Series, Lhc midllk or l\k;Jzawa Series 

rrnd the upper o r Ayukaw~l Series. 'fhey :1re- seflo.'\t'ated 

from one another b)r faults. 
Oita Serles consists mainly of IJiotite-schist and horn

b lende-gneiss with minor intcrc;L1~1tions of atnphibolite and 

quartzite a t ils upper hodzvns, an<l is exposed i11 very 

limited areas :11ong th~ western faot of the Tarra mountain 

range. At Oita amt Tam~ldal'e, the *'tra!a strike from NNf~ 

to SS\.Y, dipping to ESE, while at Nishi..:Ji3hlra they slrike 

from N\.V to SE and dip to NE at high angles, thus 

forming a mo11oclin:il folding. The thickness of the strata 
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attains 300 mctt·e; at Oita. 

Ak1111twn Se.riei is essentially· i:ompo.~ of amphibolit~ 

and amphibo le-schist. In some pfaces, especially ln the envi

rons of the Hidachi mine, these rocks are mctamorphOSCU 

into biotite,,fds, cummingtooite--sch ist, chlorltc--sd 1ist, sericite

schist, etc., ancl contain many contact or pneumatolytic 

mine,als such as gar1,et, d iopside, C(H'llieritc, andalusite, 

tourmaline and 1·utile near the contact with the horoblende

hiotite--.granite. Th~ general strike of the strata is from NE 

to SW, and the dip to ~'W at steep angles, although they 

arc partly folded to form a syncline or an anticline and 

much disturbc<l by f.-iults. The series is bounded by faults 

on the north-west and south-cast side5, but is considerec..l 

to be younger than the Oita series and o lder than the 

Ayuka.wa series. T he thickness or the strata l:> mea, urcd 

to be 2,000 ff1etres at least. 
Ayuk"wa Series is compos<:ll or inter-.:ninglcd layers of 

a1nphibolite, biotite-phyllite, scricitc-schist, ourelite-ph},llitc 

and limestone in the lower- part, and l11terminglcd layers or 
dayslate, siliccou..; sbte and limcstooe i11 the upper. The 

dayslatc and siliceous slate:! have i.11terc...'llations or thin layers 

of schistosc tuffitt:. The rocks have a general strike NNE, 

and th<: dip from ·10' to SO' to ESE. The thickness of 

the. strata reaches 4,000 111etres. Tht limestone contains 

some Palaeor.oic corals, by which i t w~ts dcte nnincd by 

P·rof. I. Hayasaka Lh:it tl1is serks belong t-0 the fower 

Ca rboniferous (Visfan} form;.uio11. 

Tertia r y occupies two seplr.itcd areas, one in the 
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coastal r¢g-ion to the cast and the other in the Satogawa 

valley to the w(st. T he Terti::try developed in the coastal 

region consist.c; of t\vo sedes, S hiramizu and T aga, which 

are separated from each other by a distinct e rosional uncon

for mity. To the Tertiary it, the Satogaw,'\ valley the name 

of "Seizan" series is here given. 

Sblrami2.u Seriee is again divided into the coal-bear

ing beds, the lwaki s:111dsto11e and the Asagai samls1one, 

The conl--be.aring bc;ds a re comp<>SCd or co11glomerate and 

sancistone, with intervening seams of coal at thei1· upper 

horizon The lwaki sandstone is a g reenish gray to dark, 

fine to medium grainell sandstone witit intcrbet-1ded con .. 

glomcrates1 shales a.nd inferior coal. The Asagai sandstone 

is cotnposcd o f a fine sa ,,dstone with layers of shale and 

sandy shale. It is characterized by the presence of numerous 

marine mo llusca which are contained e ither in nocJulcs cl r 

in independent fossil heds. The series nth\fos a thickness 

of 400 meters i11 maximum . 

'I'agn Series is made up or sandstone :rnd conglome• 

rate in the lower part, :lrld alternaLions or sandy shale and 

tuffaccous shale in the upper. F rorn the s.,ndstone, 60 

species of shells, ~hout 9 species or shark's teeth, some of 

cchinoids and b rachiopcxl1 were dcscribecl. The thickncs : 

of the scr ic-s is ineasurc,t at 250 metres. 

Both series 1nentio11ed above rn11 generally from N to S. 

and dip to F. at l!entJc :tngks, ::-howi ng 01onocfinal struc

ture. 
in the Saloga \\'a willcy co11sb1--. of 
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conglomerate. sandstone, s iliceous shale and tuffaceous shale. 

The b:lS:l.l conglorncratc passes ::i.bo,·e into a sandstone , 

which is overla id by thick s iliceous shale and tuffaceous 

shale. ln the cast of the rlvcr Satogawa, there is widely 

c.Jeveloped also a11othcr t111i."lccou~ shale which ls h ere called 

,J-Iatasome shale. The relation betweeo the Ha ta.<;omc 

shale and above mcntionerl Seiz:i.n beds is yet uncertain at 

pres.e1it, but the fornter is considered to be younger than the 

latter from their lithological point of view, T he fossils 

such as Yoldia lolmnngai Yok., Nucu!a miral>ili$ Ad, 

ct Rve.
1 

etc. :'lre found in 1he lufface-0t1s $hJle of the Sei1.:\J1 

as well as in the Matasome shale. 

Pleistocene is repl'esented by the coa.<:1tal terrace <.Je ... 

posit and the S:itog:w,.·;t g ravel bed. 

C(.agtal 1'e.rracc Dep03it is composec..1 of gravel, sancl 

aod Jo3111y earth. The g ravel is of pebbles and b locks of 

the foundat ion rocks ~11th as q uart1,itc, clayslate, g ra)"wacke 

sandstone in the northern part, and nmpl1ibolitc and slak 

in the south. 

forms terraces :'llon!; tht! river 

S:itog:i.wa. It is mad~ up mainly of large blocks of ~ranitit 

rocks whose diameters frequently a.ttnin 2 11:1ctrcs. 

Receut consists vf gr;ivd, sand aod loamy earth, and 

ii. found along riv?rs or coa'its :l'- lo w plains. The s:"l.nd 

also forms dunes ancl s,.;:i heachcs. 

Iliolite ... gruoite occu rs intruclin~ into hornblende· 

biotitc·~r:i.nitcs or g ranoclioritc, ;,nd is iotrudcd iu turn 

hy t he Fioc·~1·aiuet-l biotile1!:runilo. 
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Horublende-biotite-granHe and Sehistose hornblende

biotite•granite which arc rather <lioritic in nature, occur 

in the form of a batholith and occupy a vast area., The 

former passes into the Jatter by a gradual tri\nSition at 

the cas,tcrn m:'l.rgin of t11e batholilh . The age of t he 

intrusion of these rocks is believerl to be post·Carboniferous. 

Diorite occurs as bosses or stoch"S in the Akazawa 

scric$ and seems to have been d ifferentiated from the g ra• 

nit ic magma mentioned above. 

1\licrogranite for.--ns dykes, silJs, bosses, stocke, etc.. 

jotruding into the Palaeozoic formation. This rock as well 

:\S Grauophyre, Quartz-porphyry, Windsorite, Chloritic 

grnnodioritc, Hornblende-granodio:rile, Scbh1tose biot1te

granite, a re comagntatic derivatives and pass into one 

another by a gradual transition, Aplite, P egruatile a1\d 

Musoovite.grauite occur a, 111i1\or llykes in granite or 

granodiorites. 

Epi-diabase is found as dyke..:. or s ills in the l'>afaco-

1.oic formation an<l rarely in pcridotite. This tock seems to 

be younger than the microgranites and older than the 

g ranodiori tes nnd biotite-gra1Utcs. 

Peridolite and Cortlnnciit.e occur as dykes in the 

Oita and A k:11..a.,va series, especially a long faults sCpi'lr;iting 

them. 

Metamorphosed porphyrite -tnd Dlct:uuorphosed dia

lmse arc found cxtnuling the Ayukawa ~cries. Uoth of 

t hem have quite s imil:lr ~1ppc;.1r:tnCI!', and arc ,•c1y difficult 

to ,listingui<:.h then, h}' unaided eye in the ridd. 
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ECONO~llC GEOLOGY 
Gold Ore occurs sparingly as a Tcrtiar)' placer de

posit in tJ1c basii l conglomerate of the Sei1.an series near 

Machiya. 

~ ppct- O..-o is worked at the Hidachi mine. The 

mine lies in the Palaeozoic tcrrafo, built up of amphibolite, 

biotite-fel.s, chloritc-schist, scricitc--schist and otl1ers, which 

are intruded dy granodiorite. The deposit is of a. meta

somatic oJ'igin, replacing the amphiboJite, biotite-fcl1 or 

sericite-schjst. The princip:tl de-posits are called Irishikcn, 

Sasame, ChUs:;i, Kammine_, H onkQ, Akazawa and Takasuzu, 

which f{~ncra11y strike N45" E and dip Go· to 70" N\-V. 

The sizes of these deposits are as s hown in the followin,.., 
b 

table. 

( i n rn) lriffiikeu.., Saa:lmf>, Chflacl, K:unm.ine, Honko. AklLMlW~ Tnk:i.sut.o 

Length l !iO 100 4!.0 o.O roo 400 300 
MaxitnUQl 10 :\0 4S ~o 10 80 width ~o 
Depth ,oo '"° <00 r,oo 400 4b0 600 

The ore <"Onsi~ts of pyrite, pyrrhotite, chalcopyritc and 

rareJ>, 7.incblendc with a small amouot or chtorite and 

q uartz as ga.n;.?uc. The output of the last five- years w:ls 

a; foJlows : 

C<)ld Silver Coppe-r Pyri.te 
]!>,JJ 1,6$1,oSl g. JR,0l>:-468 g. ';',744.rr.6 kg. ~.613 \, 

;9~7 l,6.l7,59S ~0,010,765 7,737,215 9,99) 

19ZS 1,7P9~ 20,771,.565 6,03-i,616 9,991 

19!!~ 2,016,934 11,0Hi,ti01 7,755,."\38 H,812 

1930 2,476,£08 2.),20S, 124 S.546,0M 8,665 

·P yrite is extracted Crom the Suw:t mine, loc..itetl 
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about 4 kilometres south of tl1e Hidachi mine, The ore 

<lcposit vccurs para llel to the plane of schistosity of arnphi

bolitt! ao<l chloritc-schist of the Ayukawa series, and is 

consiJercd to have been formet.1 by hyd rothcrm.tl metamor .. 

phism. Two ore bodies arc found tl1ere and both of them 

trend N 4,i' E, with a steep dip to SE. The si.zes of these 

two deposits are t.abutatcd as follows: 

~beyanu lxlpo$it Lengih 10():n. Width 20:n, Doplh 210m. 

Ei.&et Dq,osh Length 2-I0Jn. WidLh 20m. Depth 240m.. 

The ore is nearly pure iron pyritc.:s with a negligible 

amount of magnetite, pyrrhotite, chloritc and quartz. T he 

production or o re in the last five years wa.,; a, follows. 

19~7 

Produc.t.iOn(L) 27,&i0.1 
PerteL\b.gt 
ot Sulpl1ur 

1928 

32,23U 

46,6 

19e0 

27,213.7 

,&.4 
1,5,600,U 

C.Onl is found in the Shiran1iiu series of the coastal 

region, forming three or four seams. Oi these scams, the 

one, which i.i;: from 1 to 3 metres thick, is important anti 

actually worked ;:1t several places, while others are t hi1\ and 

of inferior qualfry, havillg no e<.::onomic value. 

Talc occurs in the contact 1.onc of a111pl1ibolitc a.ncJ 

peridot itc near M,1chi}'a, aud is utilized for rmtking or rooC· 

ing tiles. 

Orthoclase is fow1d in pcgmallte, IJut not worke<l 

yet. 

Quartz which occurs as lenses in the P:ifaeoz.oic 

rock5: or boulders derived from thclH, is collected at Suwa 

1,car the Suwa mine, and is used for manufacture of g fass 
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or fire brick. 

Building Stone is obtained from diorite, pcridotitc, 

limestone and tuffaccous shale ;:i.t several places. Among 

these, the Htuestone is the most important, and used for 

ornamental purpose ;utd switch board.5, besides, for making 

of cement and Jfrnc. 

Whetstone is ma<le from the tuffaceous slate i11 the 

Ayuka.wa series at Dodaira near the Suwa mine. 

Clay occurs at Akiyama in the coal-bearing beds of 

the Shiramizu series :lnd a lso a t Taki in the Recent depo

sits. Jt is u .sed for making of tiles and earthen pipei . 

Ali.ncrul Springs :-ire founrl <1t two places. The one 

spouts out a t the contact of biotite-granite and diorite, and 

the otJ1er from the Recent, both belonging to the so-called 

saline cold spring, 




