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(Abttrllct) 

GEOLOGY 

Palaeog0ic i.i e~1scmtially composed of' :\ltern:.\ting 

bolls of claysll\to und hornstoue, which nre accompanied 

by thin Jaye,·• of •chalstein. 'l'hi,; oel'ies Cl'Ofl" out in 

mtmy Sfl\.'\ll Jetacltcd areas in ,·alloys a~ inlier:,, betlring 

'Jllito different •trike:. in <¾\Cb exro•nre. H iii· '40, lllllCh 

,listurbcd by fault.. tlu1t it is di111cult I<> ,Mormino tho 

succession and thicknos:1 of the stmt,\. No fO.il:lil il:I fouud 

in the formation, bnL rrom its lithological c,;haract.er~ it 

mny be nssamed to belong to Upper l'alaeozoic Chichihu 

System. 
Tertiary 1nuy be Jivitfod i11to three :;eri8$: ll) 
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Furokura tnff, (2) Brecciatetl tutr ,incl (3) Green tuJl'. 

(1) Fu.rokuru 1u:O' aerie& is exposed occopyiug ~moll aren~ in 

the uortheMtern part of tho sheet map. IL is essentially 
m.ade np ot a g1·eenish uudesitic to ff with mi not interenla· 

tions of shnlo. Tho tn ff is generally so compact that it is 

pracl,icaDy difficult to discriminate it from p1·opylite or 

chloritiied audesite, but i t.s altered portion much re­

sembles 1.he so-ealled Green tuft'. Tho strata are cut by a 

svstom or t'ault$ 1·nuniug from northeast to southwest and 

are broken up into many blocks. The strikes of the rock 

lnyers rnnge bot ween N 30' E and N 60' E, and tho dip is 
towari.l west nt about 30°. (2) Bre«lated t·u.fr &etiee, found 

in n longitudinal zone in the eastern part of tho shC<lt 
map and also in n smnll isolated nrell nenr the Sunriya 

mine, is composetl of a lipnritic tuffwllich contains many 

angu lar frngmont• of clayslate, plagioliparitc, propylito, 
etc. aml intercnlato, thin layers of shale. 'l'he sh.,le is 

quite simila,· to tlu,t of tho Furok,ira tuff series, in colour 
ns well ,,. in composition. The strntn in the onstem J)Slrt 

of !110 nJaJ) nJ"cn h,wc n genru'11 strike N 40' W nnd the 

dip 30' .to SW, while ne.u· the Sumiya mine N 70• E 

uud 10• N. The series which is in juxtaposition with the 

l~urokum tufl' ••ria. is sepn1·11ted from the latter by a 
fault line running ne.,rly parallel to the sti·iko of tho 

loUcl'. Pos.sils ;lro almost wa.nting except 80me imperfect 

NfffH\iO.s of Arca, Jlerdria, Cardium, otc. which tell us 

nothing 111,out the nge. (3) Green tuJr ..,.1<,, which COlll· 

prises gre<'n tuft: gi·cen bteceiatc<l tuft' and si licoous s.bale, 
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lies uncoutormably upon t he Brecci:>ted tulf. It occupie• 
more thnll one thir,l of tho sheet nren, 1' he .;tt-iko of the 

strf,tn varies from N 30' W to )< 6-0• W nn,l the dip is 

nbout 30• townrd either northcnst or •0utbn·o.;t. nnd tho 
strata •how gentle undulations be1'<) nnd thet·e. ln the 

shnles at sevc,nl localities aro fouu,l Fa.'fU8 cf. sylva.toica L., 
&quoill lang8dorfii Brgt., Serpmia. 1U81ica Hr., Fagophyll"m 
gottscliti ~atb., Atlt<v.liphyllu11, majm NaU,. ,md some 
other fossil plants which fil'e of Miocene. 

Plei•tocene is torrac& deJ>Osit.s chief!~· compo.,ecl of' 
pumice bods, locally intel'cnlnt.iug thin foyers of era_.,. lt 

oncouformohly covers the Tcrt.inry formation, with a 

gravel bed at its bMe. Tho strat.n nre nearly horizontal, 
attainJug n thickne,;,.s of sixty t.o seventy metros. lt ;s 

foand about. fifiy metres above Sea IOYCl ill tUe Oclato 
basin, while nbout A hundred mctre1:1 iu the Kazuno bnsiu, 
forming terraee1::1 .\long tho rivet· Yonoo:1tlro. 

Recent (n) Fnn,glomerates are fOL1nd nlong tile: fault 

scru·p nt the on:.itet·rt border of tho K.ilzuno bMin, (orwiug 

several fans fu·rtmgcd from norLh to south. 'l'lv.~.,~ <:Ol\$i~t 

in the main of blocl-s of tL1ff, plagiolipnrite an.J ande.i ita, 

washed down rrorn the mountains behind. ,'b1 Allu\·ium 

forrll.$ flat pin.ins a1on.g rivers) and is compo.setl or gr,wel, 

sand, mud nnd cl:\y, of which the grnvel is ft.\LrnLl only 

in the (Jtlato 1ui..l K:,zuuo bnsil\i,, f'orming lo\,• terraces 

along the river Youo:jhiro. 

Dioritc, Cranophyre :1.11<.l Diorite•Porphyri1.e m·o 

holiove..l to have boon t.lifl'ercutfatc<l from tbe ::m.mc- magmt,. 
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'1'he 4.liorite contnin:; nbnndnnt, oligodai;e, Jes:; ortboclnse 

nntl tillbO'rd inato l)io.titc1i with :\ little fron ore. T he rock 

is found in truding tho Pah\OOzoic slotc, bu t its :relnUou to 

tho 'fer tfary sedimontnrie:, could not- be mscer taio.ed. The 

grfi.DC1pl1yr:y n.nd diorite-p-01·pbyrite are formed of ncm·ly 

muno mineril.logicnl com ponent.s as t he diorite. 'l'hey 

occur t\.S 1.U:l\-gin nl focies or the diorite or n.s bosses or 

dyke• int,ruding the F urokuril tu 0: 
Porphyrite i 1:1 b»-t'i\Y iu colony n.nd 1nedilun or fine 

gr.aine<l in texture, showing indist.i.J1(;.t, porphyritic sh·uc· 

hu'l... Tbe rock is composed or plilgiooL'l1:1e find augito, and 

forms dykt::1 in the FurokntfL tutf 01· Green t uff. 

Nc'\·ad_i~ Plagiolipari te nnd Per J.ite aro variou.i in 

colom· nnd texture. 'l'"he gre.nt n1ajor ity of them eonaist$ 

of abuudaut phenocrystic t>lngiodatie, i,ome orthoclnso and 

quortz ·with n negligible mno1mt of eithct· biot.ite or pyro­

xene or b-01,h of 1,hcm in t ile grtmophyric, feMtic, lh1idnl 

01· gh,s.,;:y ip·olmdmtl.'i:i. They se-em to h,wo boon d:itTercuti4 

1ttcd from tbe i;.'\mO ncic1ie mn.gmn, forming lava flows or 

dyke,; in the Gre~u t11ff. T he p lagiolipurite is identicnl 

iu it::1 n{~ture with tho lipm-itc in the Kosaka l'Jbeet. 

Oacite nn<l Hyalodacite are fouu(l pnrtly ns necks 

and J)artly as kw,, llow5' whJcl, flowed clown in ,ill tllroc­

tion:;: a round tho nook:;. Tho Jacito iu tho form of neck 

i,; n gt·ny holocry•tnlline rock tlnd COIL~i,;t,. of lnrgo crystal; 

of' <1uart,~ l'elcl8p.'W nncl holoci-ystnlli ne g rom1clmns.,;. Fcl'­
rom£Lgues.irm rninorals nrc cnt,iJ-cly chn.ugeJ into chlodtic 

1Hattor who1:1c ol'i:,tina1 uatm·c can not be determined. ,.f hP. 
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dacite in the rotm .of lavo. flow ha.i nearly the Komo 

nlinC'r:\l componcnttS ui; UrnL in the form of u~k, though. 

as ferromagne8ian miucr~,l1;1 i t con.tt,in11 r-ither pyroxeuo 

or horublende, aud b~1.-; a ground mass of I ,rowu glass 

having 1L flnidnl sttucturc. '1,hc hyalodi,CiLe frequently 

ct'nla.ius :llmn(lant rock frogrne1 lf.~. 

Hornblende-Andesitc, Hyperstbenc-Andesite, Pyro­

xeue-A:odesite, Two-Pyroxcne-Andesite~ Agglomerate uud 

OUvfoc•Ande8.ite boiug tho youngest- cn,pLivc rock:,; iu 

the n.re.11 cover the 'r crtiary and other igueou:; rock$ as lava 

flows or cut them ::~ dykea. '£hey moy be d ifforeutiatiou 

products .from tllo smno rock mogmu. 

Volcanic Detritus i• mostly expo,ed in tho southern 

part of the •beet at8ll, covering Ja,·n flow11 of audeo,ite,; ·or 

in nlt"rnntion with t hcn1. It is dark hrowu aud ~porndical­

ly contain~ block:; of iuu.lesit.-Ot;. 
Propylite i~ n dnrk compact 1-o<·k wit I, 11l1euoeryst~ of 

pb g-ioc1:tse, hut. i1- t:1-c,tncotly t;O alter, .. .l ~hat i~ i:j rliffi.cult. 

to cli.icrimiuntc it from t.ho FlU·okm·tl toff. As the re!Kllt 

o f t\l terntion. tho plogioclnsc has been changed into ser icitc 

n1.1d knolin.
1 

nnd Lho l"crromagnetiiau 111intrtlb1 b1to ch lorit-0 

nod opiclotc-, nnd the ground1nn.~ nt..;o into !lit nggroguto 

of chlori te, opitloto n1Jd dovitrified gla,s. 'l'he propylil-o i, 

found iot,t 11<ling or extruding the Green tu.ff. 

Doler i te i-;: a d;:u-k green ho1ocl·y$tn1lino rock, con­

taining albi tizod fobr:tdor ito and nugit<· with abu.utlo.ut. 
l:IC<:Ouch\.ry chlorito. lt occm·a mo;;tly ,ls dykes or !'!boot~ 

i11 lh~ Grocry tuff or plngioli parito. 
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ECONO~flC GEOLOGY 

Gold is conk~ined in tho cbnlcopyrite or pyrite io 

1.he copper veins though very low in it.s percentage, and i8 

extrncted (lS " by-product of tho eloctrolytie relining of 

copper. Tho gold production o( tho Osnru1.n.wn mine ia 

the latest live ycnrs wns ns follows :-

1925 35,f,21 grnfmnei; 

19:!G 40,0SS .. 
1027 30,SU 

" 
192~ 55,689 .. 
10-20 52,375 .. 

Sih·er Wl\ij J>toduced in former times nt sovcrn1 local­
ities from the s~nBed a DokO 11 which is nu oxidntion 

product from tho serenlled "K111:ok~ 11
, described below as 

.'L copper ore, owing to its higb content in silvel'. How­

eve1·, it was J>rMticnlly o..xhnustcd and now there is no 

mine of it. OJ' far g,·eater importnnce nt present is the 

i;ilver ~,bich comes frorn the al'gcntiforous <:oppor veins. 

The yield of silver from tho O:-..w111,,\w:\ miue in the latest 
five yeat!:I wns n.~ follows:: 

19'25 1,603,35$ grnmmes 
19i!G 1,522,721 ., 
.1V27 l ,052,410 .. 
1928 J,S77,GS9 .. 
10-29 ~,101,353 .. 

Copper octm·:i at m l\ny Jocalitie:, ni; 1m)phitle dcpo;:;its 

of l'iOvcrtLl type:;, '!'hey ,we moro th:m thirty in number 
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ancl about oue third <If them arc being worked at present. 

'l'hey can be ch,i;siOed into two categories, namely (a) 

" Kuroko" (Black ore) and (b) fissure \"eins. Both nro of 

frequent occurrence, but 1111 the deposits worked at present 

nro of the latter type. 

" Kuroko " \Block ore deposits) :- These are found 

in tulf and a lso nt or ncnr it• contact with plagioliporitc, 

dolerite or p1·opyli1<,. The deposit con•ists of three dif­

ferent ki nds o f otcs, viz. "Kul'OkO ·" or black orc1 cr()ko 11 

or yellow ore, and " KoikO n or :;iliooous ore. Tho 
"Kut·ol:O" is uu iut.i1nate mixture of galena, zin.cblcndo 

and bm·ito, u•unlly nceowpnnied l,>· chalcopyrite and 

pyrite, and contnins vnrioblc quauHtif~ of gold and silver. 

rrhe u Oko H is{~ cry.:;t.nlliue ma.,;:;h·e pyrite mixed with C. 

smn11 amount of cha1copyritc. 'fhe " Keiko u is a :;ilicified 

plagiolij)<lrit<> or tlllf with a variable ((Uantity of pyrite, 

together with somo su1phido Ot·e·miueral::i forming ° Km-o­

kO ". Tlwsc ores nrc mmully n.~sodnted with one au other 

in il complicated. mallll<'l', auJ occm· in widoly ditl'ereot 

propol"tions in .Jiffer<l1Jt ntiuc•, bllt usunllr couksiu ,1bout 

two per cent of coppc1· aud wc:.i-e mined for thofr copper at 

Komnki, Omnki, Hnuawo, Koworizawu, 'l'auosawa, etc. 

Tho doposits of this category l\te believed in general to be 

or meU\somntic origin . 

F issure Veins :- A largo nnmbtr or nllue.s nro 

working tho tlepo,its belonging to the, type. The ore 

usually com pri~cs chnlcopyrite nud p~Tite. llornite and 

cbalcocito are mostl.,· founil nt the oxidize,! zone of 
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Zinc veins iu p~oµylito wero ouce prospocted at 

Kyutnkfa1-1wn nud Yunosnwa, l,ut U.l'e cconomicnlly of little 

va)ue. 

Irou i,; found n• n boclded depo~it or mngotito iu the 

P t~laoo1..ofo ne8r Yuze. 'l'he ore ii composed of m.agnelit.e, 

wi th II little chnlcopyri te nnd pydte, nnd contnius about 

fifty five per cent o r iron aud cigM per cent of •ulphur. 
It i:; not worked a t pre1:1ent. 

C<ml occarriug in the l:freeo tuff so1·ie._-1 wa11 miuod nt 

Nn11ukaichi and .Maeda, in the •outbwe.toru pnrt oi the 

t1heet map ar-ea. 'l'he ~em:us vary from one metro tv three 

metred in thickne:58. In somo ClL~ , tho ::ieamd aro intri­

cately folded nud the con! i• altered Gy tho iHtruoion or 
propylite. 

Gypsum is found adsocfoted with the ° KurokO" 

,le1,osit• a• IMge ma.sses. Omnk; i• the cl.uef locnli ty of' 
tlii1:1 m iuemL It ii, used for cen,Emt.. 

Buihliug Stones ni-o mm.lo from Lroc(.;iuted tufl', hyalu­

dm.:it-0 auc..l two J1yt·oxo110-:mdu1:1itc at, Os:\he, Kit:muekmi, 

Nngo~h.i, '1\minai, etc. for local Urlo. 

·w 1tet~tcmc8 m'e ol,l,11.)1u)fl frum <l~vmpo:;e<l plsLgio­

liJJnrito, :1i licoou:-; :1halo ,m ,I ~roon tu ff at lievoml ph'tcos. 

Hot Springs fvu 11.J iu tho !-!ltcct. area ,u·o i,;OYen h1 

11u111Lt·1-. Vour v i' t Loh1 jssno fruui (i:;:iuru.-; iu m1do.:;itc, 

1,1HJ at. bl1u co11t,a cl, o r porpl1yritu with g'l'(;(U. 1,uff, nuJ ~wt> 

l'r111n t ho HolJCut <lepc,:1it \;uvod11g tlto 1l'ertiary tutr. AH 

,,r I lu:111 l,dong l.u s a li11 0 lint liJ,ri ug. 


