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Loc. 205 Pseudofusulina kraffti (SCHELLWIEN)
Pseudofusulina sp.
Parafusulina sp.
Loc. 213 Pseudofusulina sp.
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Schwagerina sp., Parafusulina sp., Parafusulina richthofeni (SCHWAGER), Pseu-
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FDRRHNL TV D, ALAIFWEDRNIEFELL, AREDORMNICHEEHNEShD,
& <UD, MR E R I K OSUIA AL G 1L C sV i, RER ST - R BB - iR
IEREIO) |z LV, Productus flemingii  (Sowersy) de Koninck, Dielasma cf.  biplex
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MINATO ZSFRIE ST WD, £ O HY?9 131940 4F12, KU A B Ffi 2 D
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Parafusulina wanneri (SCHUBERT), Parafusuhna sp., Schwagerina sp., Codono-
fusiella sp., Marginifera sp. Chonetes sp., Choneles sinuosa SCHELLWIEN.
Chonetes cf. blanfordi REED var. lata HAYASAKA, Rhynchonella sp., Athyris sp.,
Productus flemingii (SOWERBY) de KONINCK, Productus cora D’ ORBIGNY,
Productus sp., Derbya hemisphaerica WAAGEN, Retzia indica WAAGEN, Retzia
sp., Spiriferina cristata SCHLOTHEIM, Spiriferina sp., Orthotetes sp., Leftodus
richthofeni (KRUSER) HAYASAKA, Dielasma sp., Myohhoria subelegans WAAGEN
var. tobai HAYASAKA, Phillipsiosp., Feneslellasp., Crinoid stems
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Loc. 135 Neoschwagerina sp.
Bryozoa
Crinoid stems

Loc. 311 Pseudodoliolina sp.

Loc. 324 Parafusulina sp.
Schwagerina sp.
Pseudofusulina sp.

T R BT o O SRR AT O A RELE, il < A DR 9101D19)14)19)22)26)56)
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7 5) Aviculopecten interstialis PHILLIPS, Acanthopecten spinosus HAYASAKA, Creni-
pecten kesenenis HAYASAKA, Pleuronectites interlineatus MEEK et WORTHER,
Liebea sinensis FRECH, Myophoria sub-elegans WAAGEN var. tobai HAYASAKA,
Orthotetes rugosa FREDERIKS, Derbyia hemispnaerica WAAGEN, Chonetes blanfordi
COWPER REED ver. lata HAYASAKA, Chonetes sinuosa SCHELLWIEN, Productus
cora D’ORBIGNY, Productus villiersi kozlowskianus FREDERIKS, Rhynchonella
(Uncinulus) jabieosis WAAGEN, Spirifells cf. saranae VERN. mut. lata FREDERIKS,
Leptodus richthoferni KAYSER em. HAYASAKA, Productus flemingii (SOWERBY)
de KONINCK, Productus horridus SOWERBY, Productus vishnu WAAGEN. Spiri-
ferina cristata SCHELLWIEN, Camarophoria humbletonensis HOWSE, Conularia
rectangularis HAYASAKA, Phillipsia sp., Paraceltites aff. elegans GIRTY, HAYA-
SAKA, Dielasmacf. biplex WAAGEN, Richthofenia sp.
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BRICALALE SO EREZ R 503, BMIICELT LS e —8 LRy, £,
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DOWT, KFTORAENEE L/ ZAICLD L, KDEBY THD,

Loc. 274 Yabeina sp.
Sumatrina sp.
Pseudodoliolina sp.
Lepidolina sp.

Loc. 344 Schubertella sp. ?

Loc. 363 Yabeina sp.
Schwagerina sp.
Lepidolina sp.
Pseudodoliolina sp.
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SEWMIEMNRH 5, ML Bl oS - TR L O ZiET, e
SPET 2728, ARIEHIE CIIRZm BTz,

hEE AR FEHEO LICEBRT 58, ERLE TIRRKEREE WiE TH L
THATT Do AREIZEROWERCE & BORMCE & ORIMIIE, BEZ RS L kL
~HLRLED S & OFPIRILTE, J6 X QUK ~ IRk b BRI & Rt D RERCE & D
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20

8B Ao TEHICIIREERENICE AT SEMRH Y, WEDESIT4~
80m b 5 WVMEENLL I L, & &I A~ G OIS, 7ou URCS
OHIRD D VIR LB 2 HiA, IR OOREWERICYE, &5 WVIXBREAMICE %
e Z LD D,
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7k8) Trigonia (Lyrodon) sumiyagura KOBAYASHI and KASENO, Trigonia (Vaugonia)
yokoyamai KOBAYASHI and MORI, Vaugonia (Hijitrigonia) geniculata KOBAYA-
SHI and MORI, Lima sp., Macrodon sp., Nucula? sp., Leda? sp., Astarte? sp.,
Inoceramus spp., Belemnites sp.
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5E11)

Trigonia sp., Adiantites Sewardi YABE, Brachyphyllum sp., Cladophlebis Browniana
(DUNKER), Cladophlebis distans HEER, Cladophlebis cf. Klukia exilis (PHILLIPS),
Cladophlebis cf. nebbensis (BRONGNIART), Coniopteris burgensis (ZALENSKY),
Ctenopsis latifolia (FONTAINE) ?, Dictyozamites cycadopsis (FONTAINE) ?, Equi-
setum ushimarense (YOKOYAMA), Frenelopsis cf. Hohenegeeri (ETTINGSHA-
USEN), Leckenbya valdensis SEWARD, Matonidium Goepperti (ETTINGSHAUSEN),
Nilssonia Johnstrupi HEER, Nilssonia ezoana YOKOYAMA, Podozamites lanceolatus
HEER, Ptilophyllum cf. pecten (PHILLIPS) MORRIS, Todites cf. Roesserti ? (FRE-
SL.), Todites cf. Williamsoni BRONGNIART Williamsonia sp., Zamites Buckianus
(ETTINGSHAUSEN), Zamiles cf. megaphyllis (PHILLIPS)
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Z, HEROHEHRAICERD LBY, RiFEE LI, EERE/ N2 BENGHBELT,
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WIBE X T AREO BICERL, FEmBBLY bOMMEE, SIETH -
BRAE - LR s - Bef¥ - RBEFILMOZNZhOBREEEA L THfiT 5. KB
IEKER Gy, D720, &IV IO A AT 5, BEORRIE 40 ~ 50cm LL
LieRSEZERHY, BORBEITHE - Fv— b - s - R L OS2 & T
H5, ABORESIZEHHB 2T 45em EHESA TS, 2B, KEFLE
FERIEAEAITER STV,

TEAER LOREE, & < ICRIBEIZRAEE R & SICkEgE <2 A LTk
ORI TH A5, THIELRIGEE OBRIL, BMAREGLEXLNA TN,
INOOMIEILS NAMERIT A, £, KEBEUTOAMER X OAESE 2 RS
T 5,

I i s AL OB L B R - AR ATHEBD IS L Y i S MERMB N A1 L TV DA
TR RIGESERE - RIEREZ B L C, B BB IOH LMD 20, BT 6
JBICKR SN D HEFRE TH A D,

BN EHHDO I, TEBBIEAE O BEREARE Lo, KAESE
MRBICHYT A LD EZ 260, BELL EHETRICET 20O THA D b
TW5, MIERITIIEOEEILEREICHY L, BiRcRET2b0LE2 6T
Do Tk, KEYRZBIE LS U, FHEEIEEE o d1 i B L0 du | 12k
tsnTng,

. 5.2 W 4 &

W X N O EEST) Z fRd & LT, B O T 5, MRk d A
RPBHERICDIZS, EL LCHERBIOPAER, ks bl IS e E
AONDECOB W - Kt oilkEshTns,

M. i~ B o #

. 1 % A

ARBIMFHUR NS IE, BT Y = AL OSSR L2 dhed &35, SLRILRE
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(REHIX) &, KEDOEZEBICOT CHEALTIIC, fix Lofid 2 e80kE £
T DHREE (ESEMIX) ERH 5. mIF IR Licfema L, JriEaser Yy =4
LEZDN, TNE LD ENVTHRES AT LBREHINTNDLD, T2bb,
i+ AKER—A - S—RLFE— - B ONVHESI LT D, Lo LERK O BT LY
NSV AFEAEOFIINIRILF CH DA, I - FiH - P - HAR ST, »oT
MR VBRI EEE L > TV 5,

%A, AR OB IEHEE N O KB 26, 1E S SAIE— R EERICI - T,
NNW O 5 A4 2 st EIL#IC BT 54 « 4 > 7 AT VKRR O —TH
b, O LT, BE 5L NNW O G IICE L7750 &+ &0 RS
CHRLEbDEEZ BN D,

JEHT A HHERKIZONT T, EL< B AL RESHHETH D,

ZOMIIE AR T ORERELR &, FERBHEE L OTIRAIR R D B,

M. 2. 1 FAFHIX OFLER 898389

A B L1 8999

MEHLURE PEHIEREE P Ot L) ORI E L, KAERRSALE D &
HHFTE TR 6kM T, NADERH 5,

MESXUVHRR UK 40FEHN S RIEFEE T, FAMSILIO—EHE L TEIK L
LCRig S, 2Dk, Ll LTHITS NI Wbildn, Zo%kiFkibE o
720 WAFN 10 4FEE > O RRALERSE & £ & 3 A AERIERHEIL & LT, BALAtR TS
Ko THAFE S 7o, WEFN 28 FHASE D AF BT AEZR Y, B FL RS R IC X 0 ddR il
EUTHB SN, MRA3LEY T ViRl Sz, BR324 RIRE 2D, H
I () OFICBY, —RHEIL SR, BUERLHBTH S,

WEH LUK 2O, FAEOEHE 2k 2 AT ER 2L, BX
ORE O KA « B - BEREW A Z L L, £OTAIZY 2 MLEEFEODS
N—IBEH L TWD, TEEARE Y = ARENLE B, B LT CldsLre 7
=NV REDLY, BUREER ZOFHVAER TROBEREET D) IXHRMNITIC
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B ATV B, SR E IR 280 B IEETH B,

BHARGEE, KiE - w5 (ARK) BLORHEORIET, HE YK, R8T -
AT S < L, HIF Th o7z, NE-SW, E-W ROZNFEHGLE T, HEUk
PO EHIRGRTEIEIER Th 5.,

RIEILRIE, N4OE, 70" NE D&M - B2 H 9 2 3 F5HA FMRT, BEEE MAE
£300m T, FEJIRIE 80cm Th 5, HATMIL, REHLELIL - HEIHL - JKE AT,
G - ReA - EXAEIRGE LTS,

ENPLRIE, N40 E, 60 NW iEm - Al 2 F3 25 1588 (BEmEMLER 230m,
FEREE 70cm) &, A - A E-W, 70 N 02 BER (LEAERERE 150m, E
MRl 50cm) A3 EENRT, SN, BERRERSE - MRALERSE - BEERPL T, MRAIZA P
i wklef - ERATH D, 2 5 PATT 2 ABERMARIC Y 7 Vg E2PET D2, =
AUILIEERGE - FEKHL - IKE - BRO A B LT DM ENRT, #WESL T D,

ATFESLR L, A&l - AL N4OT E, 60° SE (BEAE MR 100m, “FHIHkiE 80
cm) OFEART, FLAILIL, BLGREREE - BRELEREL - TEERGL - THEREL - IKETT T, ER
Fi B L OANE - RRE - SfRA - MEBOIRGE 2o TnD, HEEOE
RABICAEICERESIC, V7o (Y7 8 2ET 5, BEOEEITES
£ - EEBH RS Gekea - RER) TR T b, BRARICIEE 2L R
P« BEAKERSE « TRERIEZ SEYRITE R T D,

MRFN 30 4ED D 24 F TOMERH A A RITTRT,

HAR JE #

@P;'#’ifﬂiiu% fr | & A & |H 8 & | & & B &
> ) (g/t) (g/t) ) (g/t) (g/t)
W30 1,322 12.5 | 16,531 | 13,360 1.8 | 27,737
& 31 204 36.8 | 10,840 | 8943 1.7 | 15,366
32 379 62.5 | 23.698 | 10,219 3.4 | 34,075
(kg) (kg)
- 30| 1,322 153 202" | 13,360 7.3 97
31 294 177 52 8,943 0.9 84
32 379 79 79 | 10,219 13.0 131
| (%) (t) (%) (t)
@ﬁ 30! 1,322 14.1 187 | 13,360 2.0 251
2 311 204 | 117 35 8,943 0.5 44
32’ 379 139 50 | 10,219 0.6 65
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ks, MBELAELTCho L bHILED LN o7, W22 4R O FEREIE, ML &
1,385t C, As41%ThH D,

gL O R )7 L.5km (Z AR 7 M & R 3@ MIHELA H V, v T L0 pE 3 %0
BTV D, MFITICIZZEDIENC2, 3OIEYINS 5.

# A i

FAFESRIL O VEJ5 49 1.5km, SCRFEBEICALIE LT 5, PR35 HFEM LI S,
A4 4 F TITH JE 960kg DIESHZ T L D Z L Th B, KIESEMPHEDFICBY,
ZHHILOZ L E LTI ZE ATz, 12 A ARIZEICKE Y, 18 4HF TlA
BTSN D Z ETh DN, HF13 ~ 144FEEOMALIX, Au 6g/t, Ag 60g/t,
Cu8%T, ZDHIKILE o7z, BUE, JUAIFERICHEL, AHITET, M
THITH D,

8 O HE T OB e LU TR IR D BERRERSE - SEERK - BEEREK - PUMEEREE
FHEPRT, EMN-SIBLUN30~40 ED, 2MOMEEICH > THEL, %10
FOWIRNPFEELTND EDZ L TH S,

3 B #h

B MBI o> P P D, P B ALEE L, SR OWE 5 4km 2 b 7e 5, BITRAERICBRS
Sh, To%, KE3~1L4EE, HA - mE L & bICHPIEEIC L - THBITS .
WAFN 14 45Kk En 2 B & LB STz, Cu 9%, MO 0.7%DELA % FE LT=A, D
th, STlcOMkILE e o7z, BUEDSLEMR IZEMBHR TH 5,

PRARIE, T LY = PICIRE T S HEREE - MKERSE - T IEART, AR N50 ~
60 E, fEf70°W T, HikiE 30 ~50cm TH D,

£ E ik 1L

[ R PO 5, AR IL ORI T 3kmicHh v, AASEICE LT 5, PikaT
DG - PEASL - BEILA AR TH D,

RO (Mg O R OBEILER, B I OZ ORI O B IR EILRIT,
RAPILOZII T D, BHEEHLR IS R OGIRARENRTH 5.

& &

B Mtk > BRI T <, B B O S T IUSALEE L, SAIBERO R I 9km iz 0,
NADHERH D, BRFEMICERLSNWIZHES 2800LT, WM I64FEEE TBITESR
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MRS N BT H . RWNE, W3 H 400 ~600 A< 5T, 50t 7T
FOREIIGE LD, 2B, 3IRVIAHY, —60mMETHREL TWZLEDZ L TH
D, PLFEHEE TRMNER TH 2, BUEIRILITPT, AL TER,

SRRV, FRHEREORNCS - WE, N OTE R PIE T iRE S, A - R
ZNEIN30 E, 60 E&LUIN30~50 W, 30" EDOF&— L - AiAtekis -
VEERSE « LHART, MRfE 20 ~ 50cm TH 5,

M. 2. 2 FERHXOFLER

FE 7 8k 1L

[ e AL PES, BB 0 L3R o0 — 323, IRIROIROFERNCALE L, KA L
PBROILST dkmIZH 72D,

HL<MBFELRELT, FROBHRIKKHROEDNNH D, BRER, FHEBROM
Wizos v, ZROSEELEDR, ZO®RESLIREL TV, BIRIIETHE
BICR Y F S, FFERKEHROFIIBY, FEL, 374 11 Afi4 10 Hh 2
BHOEZELLLWDATWD, TOHRLRERARGEIEL THAIC R -T2, |
BT L2 CHIDY, A 40 ~ ALARE S FE T, WRIBICHEHIANKY , 454K E
polt, TOBLRBITENZZEbH D, WM I3EIEDOIENES (HFET K
EB) IZX o THEAVDBEHINT, S UEAICRY, 7RIBICHARESRMIZE -
T—IF 2009/t Aud BFRZFE L72AY, KEI3MEMEAE (3g/it Au) T, e Tall
HeffcHin T,

LLAHITIE A CEREEE) ORHCSE - b - B b, B ORI BEE ORI
HDHR5, SRITBLICEROMBCE OB 5, 15ORERT, £
N30  E, fi#l30" SE CTH 2, #ELE 200m, ET80m N4, MRkiE1imIZES 5,
FAIT ARSI S T, FREREL - BHERGL - SEEEE - LA R, R, IREAE
G Z EBH LML ol IRAITAET, BEOEEIIITE AL ERD BN,

LT, B EFROBESH D, ZHALIRFE—OIREFRLZbDTH D,

OB R

SAATTRMGEEICH Y, FBIBROF S 1.5kmiCdH 5, MAFIICE D, #HEY
WERGE T Cdo o 7o, SR EAS (SORTUBRE) ORBCE TN S4, SR E A
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FYUNRT D Do 72 BIIRATIE, HPF W OIS D, SRS I3 L Bl &
nTng,
ZofoE L
FETHRILICHR Lo B @A delRiE, BRSNS oMM L, 2o TBITS DR, /b
FLAZ L, BIETXTRILE 2> T D, UTIZEND ZFIZET D,
el KA\

Al " LT
ANFORGIL R R BRI
e 27 R 4z 1L o AR
FRAR &1L no IR

H e L U

5 e S S

K&l KE R RSN

M. 2. 3 7R g

FREEYTBROALTT dkm O AF 2 H 187 3km, FRRO Efiicdh 5, 2 ofhriE
BACOWE < WGP B2 5,

PEIRITHY 55 D RN E AT REBRIE D JF RS C, B S 3~5m, —HEEkbH & A
L, BREOMEkEEx bhb, FeH50%, MERE 100miitkThd 5,

HEFN 17 FFLIOR, BRRLBEICIC X o T, EHENTEE R, NETYTER TR S,
19 4EE A P44 500t % E L7273, 2047 AIRIL L7z,

. 3 3E4& @ oL IR

ARMEHAN OIESIRIR & L TE, AKABLOREARDH D2, REHEEIMATD
bOTHD,

M. 3. 1 1 JK 1599

ARBFHIR 0O A PG O KE5 1T, “BEROSORIERE - - ATERES K OBOKERIC
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B DHIENSIEL, BATESND HOIEKES, WAREHO LD TH D, FEEND
B A HK - SUALVE - BEPTHIX - BRI IS K OMRIRI XIS 4 1 CREdi T %,

FAK  SCARRERE - HAERRS LOBCKEE O, BOBOOHEIC K % I
M3 228, L)\ERE OSAYPUEHE T O A PGS OIREREITBE R KR E Vv, Zib i
M NNE, A 60~80 EEL/-IEW Thob, ARKEFRAKBMEL, TOES
1340 ~200m Th %, HS5RIALFEMD ERT,

MK OAIKED 5 HTRINELO S DX, MR ESLHT-DIFE A ERIHEN

%5 &
VI 50. 85 0.47 4.74 1.63
" 52.00 0.48 3.27 0.87
" 45, 96 6.03 3.69 1.05
" 46.91 — — —
" 52.74 — — —
" 53.29 0.36 3.17 0.72
" 0.13 — — —
% JI 6.10 — — —
” 44.47 0.79 12.92 2.86
” 35.92 — — —
FALOEKE R 6>
fuEBER S

20, BIGBEEDO S O b AZE N AR E 22720, BN RN TO LAY, TR 15
R, BG40 FREE ) RIEREM X O 19 4FEIS, AR ORIED T2 DB A S
Nz Enb 5,

SULEE - BIHIR  Zau b OMIK T, ARE T & A ESORIREHREO HifE 0 72 5>
(ARG &y, HEIT) ORES O 53753 2. SRR OB Z /77 7> & Wik S 310,
FARFAF3T > b O 1A H N20 ~ 30" E, A1 40 ~50° W, FERK 250m, JE ST BRI
#40m <, ERMNCITIE S 40m O BRARE A KA NFEEL TV 5D, MIRAL
Db OITAAIG AT O A RS & 1F S RO ER - B4 24 L, EEK500m, ESiTE
T 55m T, EMAMNCIEE S K 10m o BARMAKE DN EEL TV D, EREM
SOOI N20~ 30" E, 430 ~50° W, FER 1L 550m T, HPEHEIL 70m T
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HD, LAEOHIRO AP TBITORMG L 22503, KIS O KB ICHAmT 5
LOIFHET, BERARTHD, DT OBA - RARKEZ®Y, HFRAICm
2 b DIFEMN20~30"E, HAI50~60 WHDHWITE THD, BEMOIEIL 70~
80m T, JERIXXIMEHIAN T 2kmIZ KA TS, (LFR &5 6 RITKRT,

% o6 K
o " CaO ‘MgO Si0: AlOs+Fe:05
® % (%) (%) (%) (%)
1. W S 54.43 0.91 0. 84 0.80 0.19
2. " 54. 03 1.17 0.74 0.69 0.31
N
3. " 54.51 0.42 0.91 0.31
4. #% el 55. 59 0.45 1.29 .0.29
" i
5 cm | @)l 49.90 1.24 5.10 1.15
6. % W B 54.37 0. 46 1.95 0.59
7. B = 55. 46 0.14 0.26 0.13
8 i #Hm Wk 50. 91 3.26 1.62 0.52

T OBERFRE b
1, 2 B £ A v L SR
3~8 (T AT
FAFR X OBRIED & O, RIEZBFEFE ST 2 L1370, FRE O£ KA TEIE
FAEDHK 10 R S v, BHEA L L TRl &Nz, 2Dk, B 21 4FE
PO ST O A RE, HISC, ISR, BREABLOLEAL LTS
TS, MBSO & 0%, B 1B FEEN O/ R & LTHRA S
I, ZAITHIZE->TND,
M 23 E B 25 I H - T, EAKEZELIZZ L b H D, BRREMIOL D
I, —MICERE ARSI a7 Y — FNRRA & LT}%EéhTz:&fﬁ&aéo
BERIOR A SISO R, ARO AT DA MRS FE D, KD -
B J\IEIRF 2% T, A2 Y RIRIEG A HEFRICEL TS —HEOAIKERH Y,
KEDIRARBRICBET D b0 L B2 ON5, HRIEFOAIKEL, KATLawE
EEL LTabh, ERN5~20 W, B 60~80 W, MR 1.0km T, JESiE
180m & ST\ D, AL ORME - ABE - HIL G IS0 2 AP, &l
N10~20" E, fH#£}60~ 80" W, JEfIL3.5kmIC K Tr, ##i% 100~ 300m CTH 5,
(CHERR oy 5 55 T RART
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w7 K
oy Ca0 MgO Si0; | AlOs+Fe:Os
CERER | () (%) (%) (%)
* in 53.49 0.28 0.37 i 0.16
kH i 54,91 0.51 1.42 0.64
iz it 55.32 0.30 | 0.48 0.27

T ORKERRD B
WETER AT
BI7EE CICRIMBISE S b ORI O A JKAE T, WEFD 15 F0s b ER gl 3 bk
ADHTERIE S, IBF1194F 4 A £ T H 2,000 ~ 3,500t & 5 L7=7%, —IRRIL,
WA 2348 HrBA S 4L, H 4,000t # P L, W& LHEkE A F KOV RS ITiR WL,
WAFN 25 42 5 AT ABmE RS ofA L 720, W28 4 2 A 7 & =R RSk,
BEOA AR LI ERIER & L CGER ST TV D, RBRIRO b OITRIZHR
MENTZ LR,
BRIHX  AHIXOb O, FIRLRRHE D & OEFiEEE & LTS5 AR E
Ths (KK205H),

[XI[if2 20 [ e T IR o0 A R R
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EPE DRI AER NIS ~ 20" W, fHAI60~70 W TH 5, HEATIL250m DJE S
ZHET LN, FEICIT IS TEE 2T 5, (L8 %25 8 RKITKRT,

¥ 8 #
- 1 Ca0 Si0s+ Al:Os + FesOs Ig. loss.
R&E % (%) (%)
7 | 53.06 |
" | 54.39 } 2.34 42.40

WALORKERK p. 149 i

ARHIXOAPRAENL, 40T RAGEFER AR RILZERTIC L S S, /NEFR T
AV PRANETHCE A MBS LT, RAaziiizl T

m. 3.2 K 2 #

AREMEHIN CIEREAEENZ L <, P I &MIE T B GEAR 2 IR o SRR
JEREPICPE L, WALE~RkE e BT D AMKED, ANERBEAOEE L LTI 29
ENBIIBENTVD, ZOIENCERIT A FROBIREE AIKE %2, I 4340
DAY IS FERINBURICER A LIz 2 e 3 D,
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(Abstract)

GEOLOGY

The area of this sheet-map is located in the southern part of
the Kitakami mountainland in Northeast Japan. Geologically, it
is divided into two provinces by the Hizume-Kesennuma tectonic
line trending in NNW-SSE in the central part of the area. In
the eastern part of the tectonic line, there are the Paleozoic
formations, the Mesozoic formations and the plutonic rocks.



The Paleozoic and Mesozoic formations form a large synclinal
basin-structure, trending in NNW-SSE. In the western part of
the tectonic line, there are the Paleozoic formations widespread,
the Mesozoic formations restricted, the volcanic rocks and the
plutonic acidic rocks; the former two formations form the waving
folded structures.

The Paleozoic formations are represented by the Sakamoto-
zawa group, the Kanokura group and the Toyoma group in
descending order, and are known as Permian in age. The rock-
facies of the Sakamotozawa group is the fine-grained sediments
and the fossiliferous limestone, and that of the Kanokura group,
the fossiliferous coarse-grained sediments. It is noteworthy on
the geological history that there is seen the Kanokura group in
the western part of the tectonic line described above, though the
Kanokura group in the eastern part of the line is not seen. On
the contrary, the thick Usuginu conglomerate beds are distributed
in the eastern part, but there are the thin Usuginu conglomerate
beds in the western part.

The Mesozoic formations are named as the Inai group (lower
Triassic), the Saragai group (upper Triassic), the Atagoyama
formation (Jurassic), the Karakuwa group (middle Jurassic), the
Shishiori group (upper Jurassic), the Isokusa formation and the
Nagasaki formation (lower Cretaceous), the Niitsuki formation
and the Kanaigaura formation (lower Cretaceous), the Oshima
formation (lower Cretaceous), and the Ofunato group and the
Massaki group (lower Cretaceous). Most of the Mesozoic forma-
tions are distributed in the area of the Tsunagizaka synclinal-
structural basin, trending in NNW-SSE. It is important that the
Saragai group is not distributed in the synclinal-structural basin,
though it develops in the southwestern part of the sheet-map area.

The Cenozoic formations are distributed in the restricted
area; the Senganda formation (Plio-Pleistocene) and the Matsuzaki
formation (Pleistocene) occupy the southwestern part of the sheet-
map area, and the Baishin formation occupies the small area in
the northeastern part. The alluvial deposits are distributed along



therivers, streams and valleys.

There are following five granite masses in this sheet-map
area; the Orikabe and Hirota quartz monzonite masses, and the
Kesengawa, Wakinosawa and Torigoe granodiorite masses. It
seems that these masses are intruded in the early Cretaceous age
corresponding to the Oshima orogenic phase. These granite
masses make the contact metamorphic aureoles of comparatively
small scale. Small diorite bodies and various dykes also occur
inthis area.

PALEOZOIC
PERMIAN

Sakamotozawa group

This group is composed of conglomerate, sandstone, clayslate,
limestone, chert, schalstein and tuffaceous clayslate. These rocks,
distributed in the coastal area of Hirota bay, are thermally
metamorphosed to hornfels by the intrusion of granite. Fusulinids
and corals are abundant in some limestone beds, of which the
thickness attains to 3 ~ 20m or more. The relation between this
group and the underlying formation is not known in this sheet-
map area, but an unconformity indicating a crustal movement
called the Sakamoto Phase or the Setamai Phase is recognized in
the northern part of this sheet-map area.

This group shows the strike of N-S or N50" E and the dip
of 60~ 75" E in the neighbourhood of Kamiyatsuse. Along the
river Shishiori, the strike of this group is N20 ~ 55" E and the dip
is 30~ 80" E or W, and the group forms anticlinal and synclinal
structures. In the coastal area of Hirota bay, the strike is N
10 ~ 25 W and the dip is 30 ~ 70" W generally.

The limestone, occurred in this group, is workable as the
building stone or the cement material.

From this group the following fossils are mainly found:
Schubertella sp. , Schwagerina sp. , Parafusulina richthofeni (SCHWAGER),
Pseudofusulina kraffti (SCHELLWIEN), Pseudofusulina cf. japonica



(GUmBEL), Paraschwagerina sp., Productus sp., Camarophoria sp.,
Michelinia (Michelinopora) multitabulata YABE et HAYASAKA, Ambly-
siphonella sp., Fenestella sp., Crinoid stems.

From the above-mentioned fossils, the Pseudoschwagerina
zone and the Parafusulina zone are recognized in the Sakamoto-
zawa group, and this group belongs to lower Permian.

Kanokura group

The relation of this group to the Sakamotozawa group is
generally known as conformity.

The Kanokura group is composed of sandstone, conglomerate,
clayslate and limestone. It is conspicuous that the sandstone is
abundant. The conglomerate in this group is often considered
as a part of the Usuginu conglomerate, of which main part is in
the overlying Toyoma group. Black clayslate, siliceous rock,
tuffaceous rock and granitic rock are discovered in the pebbles of
the conglomerate of which the diameter attains to 10cm.

Around Hachimoridaira-yama and Kurosawa-yama, this group
forms a synclinal structure trending in NNE-SSW, and shows the
dip of 40~ 60" W or E. Around Nabekoshi-yama, this group shows
an anticlinal structure trending NE-SW and dip of 20 ~ 50" NW
or SE.

The following fossils are found in this group:

Productus flemingii (SowerBY) de KoNINCK, Dielasma cf. biplex
WAAGEN, Leptodus (Lyttonia) richthofeni KAYSER, Marginifera sp.,
Chonetes cf. blanfordi ReEeD var. lata HAYAsakA, Chonetes sinuosa
SCHELLWIEN, Rhynchonella sp., Athyris sp., Productus cora d’ ORBGNY,
Derbya hemisphaerica WAAGEN, Retzia indica WAAGEN, Spiriferina
cristata SCHLOTHEIM, Spiriferina sp., Orthotetes sp. , Myophoria subelegans
WAAGEN var. tobai HAYAsSAKA, Parafusulina wanneri (SCHUBERT),
Neoschwagerina sp., Pseudodoliolina sp., Pseudofusulina sp., Schwagerina
sp., Codonofusiella sp., Phillipsia sp., Fenestella sp., Crinoid Stems.

From these fossils, the Neoschwagerina zone and the Yabeina
zone are recognized in the Kanokura group, and this group
belongs to middle Permian.



Toyoma group

This group accumulates on the Kanokura group in the western
part of the Higashinakasai fault, and on the Sakamotozawa group
in the coastal area of Hirota bay, conformably.

The group is mainly composed of black clayslate, rarely with
thin intercalations of sandy clayslate, sandstone and limestone.
In the lower part of this group, the thin or thick beds of the
Usuginu conglomerate are interbedded.

In the area east of the Higashinakasai fault, this group shows
the strike trending in NNW-SSE and the dip of 50~ 70" W. The
black clayslate occurring in this part generally shows remarkable
schistosities. In the area west of the fault, the group shows the
repeated synclinal and anticlinal structures with general strike of
NNW and comparatively gentle dips.

Rarely, the following fossils are found in this group:

Yabeina sp., Sumatrina sp., Schwagerina sp., Pseudodoliolina sp.,
Lepidolina sp., Schubertella sp., Bellerophon sp., Calamites sp., plant
remains.

From these fossils, the most part of the Toyoma group
belongs to upper Permian, but in a certain area, the geological
age of this group extends to middle Permian.

MESOZOIC

TRIASSIC

The Triassic system is divided into the Inai group and the
Saragai group based on the difference of the geological age as
well as the rock-facies.

Inai group

This group occupies the area of horseshoe formed to the east
of the Higashinakasai fault, and is also distributed in small area
of the southwestern part of this sheet-map. The relation of this
group to the Toyoma group is generally known as parallel-un-
conformity. The Inai group in the area east of fault is subdivided



into the following three formations.

Lower formation This formation is mainly composed of sand-
stone and conglomerate, often intercalated with banded sandy
clayslate. The pebbles of conglomerate are sandstone, black
clayslate, chert, siliceous rock and granite, and are |~10cm in
diameter. No fossils are found.

Middle formation This formation is mainly composed of the
fine banded alternation of black sandy clayslate and black clayslate,
the banded alternation of siliceous clayslate and fine- or coarse-
grained sandstone, and the fine banded alternation of gray or
greenish sandy clayslate and gray or gray greenish clayslate.
The stratification is conspicuous. The formation has the inter-
calation of thin conglomerate in the northern part. No fossils
are found.

Upper formation This formation is composed of sandstone
bed, the fine banded alternation of sandy clayslate and clayslate,
and the alternation of sandstone and clayslate. There are the
thin conglomerate beds in the southern part of the Karakuwa
peninsula. No fossils are found.

The Inai group in the southwestern part of this sheet-map is
not divided. The strike is N-S or NNW and the dip is 40 ~ 70" W.
Gastropods are found.

The Inai group to the east of the Higashinakasai fault has
the strike trending in NNW-SSE and the dip is generally 50 ~
70° W.

Although the fossils are rare, this group is correlated by the
resemblance of rock-facies to the Inai group distributed in the
northeastern part of Tsuya-machi, Motoyoshi-gun, Miyagi pre-
fecture. So, the geological age of this group is from Skytic to
Anisic.

Saragai group

This group is distributed in the southwestern part of this
sheet-map. The group is mainly composed of sandstone, with
sandy clayslate, clayslate and conglomerate. Most rocks of this
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group are altered to hornfels by the intrusion of granite. The
strike is N65 ~ 80" W, and the dip is 30 ~ 50" N or S.

From this group, Monotis (Entomonotis) cfr. typica (KIPARISOVA)
is found, and the geological age of this group is Noric or upper
Carnic ~ Noric.

JURASSIC

The Jurassic system is divided into the Atagoyama formation,
the Karakuwa group and the Shishiori group by the difference of
the geological age and the rock-facies.

Atagoyama formation This formation is distributed in the
southwestern extremity of this sheet-map area. The formation is
composed of sandstone and sandy clayslate. The strike is N 70" E
or N30" W, and the dip is 10~ 20" S or E. Pelecypods not well
preserved, are rarely found. The geological age of this formation
is Jurassic.

Karakuwa group

This group is distributed in the area on the eastern side of
the Higashinakasai fault. It is divided into the Kosaba formation
and the Tsunagizaka formation in ascending order. The relation
of this group to the Inai group is known as clino-unconformity.

Kosaba formation This formation is mainly composed of sand-
stone, and is often interbedded by black clayslate. The strike is
N10 ~ 45" W; the dip is 50~ 75 W in the eastern wing of the
Tsunagizaka syncline, while its dip is to the east in the western
wing. The thickness reaches 3 to 300m.

From this formation, the following fossils are known: Trigonia
(Lyriodon) sumiyagura KoBAYASHI and KASENO, Trigonia (Vaugonia)
yokoyamai KoBAYAsHI and MoRI, Vaugonia (Hijitrigonia) geniculata
KoBAaYAsHI and MoRI, Lima sp., Macrodon sp., Inoceramus spp.,
Belemnites sp.

The geological age of this formation is probably middle
Jurassic, judging from the fossils in the Tsunagizaka formation.

Tsunagizaka formation This formation is composed of black
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clayslate and black sandstone, and these rocks often form the
alternation. The strike is N10 ~ 55" W and the dip is 50 ~ 80" W
in the eastern wing of the Tsunagizaka syncline. The strike is
N50" E, and the dip is 40" S near the synclinal axis. The thickness
reaches 360 to 450 m.

From this formation, the following fossils are known: Ste-
phanoceras sp. cf. St. plicatissimum (QUENSTEDT), Harpoceras ikianum
YOoKOYAMA, Schlotheimia jimboi YokoyAMA, Grammoceras sp., Phylloceras
cf. nilssoni, HEBERT, Phylloceras sp., Belemnites sp.

The geological age of this formation is middle Jurassic.

Shishiori group

This group is distributed in the area on the eastern side of
the Higashinakasai fault. It is divided into the Ishiwaritoge for-
mation, the Mone formation and the Kogoshio formation. The
relation of this group to the Karakuwa group is known as
disconformity.

Ishiwaritoge formation This formation is mainly composed of
conglomerate, with thin intercalations of sandstone. The pebbles
of conglomerate are granite, sandstone, clayslate and chert, and
especially abundant in granite. The maximum diameter of the
pebbles reaches to 40cm. The thickness of the bed reaches to
230m. The strike is NNW, and the dip is generally 40 ~ 70" W.
No fossils are found.

Mone formation This formation is composed of an alternation
of clayslate and sandstone, with thin intercalations of conglomerate.
The thickness reaches to 470m. The strike is NNW, and the dip
isin general 40 ~ 80" W.

The following fossils are found in this formation: Trigonia
sp., Adiantites Sewardi Y ABE, Brachyphyllum sp., Cladophlebis Browniana
(BUNKER), Cladophlebis distans HEER, Cladophlebis cf. Klukia exilis
(PHILLIPS), Cladophlebis cf. nebbensis (BRONGNIART), Coniopteris burgensis
ZALENSKY, Equiset umushimarense (Y okoyAMA), Frenelop sis cf. Hoheneggeri
(ETTINGSHAUSEN), Leckenbya valdensis SEWARD, Matonidium Goepperti
(EXTINGSHAUSEN), Nilssonia Johnstrupi HEER, Nilssonia ezoana Y OKOYAMA,



Podozamites lanceolatus HEER, Ptilophyllum cf. pecten (PHILLIPS) MORRIS,
Todites cf. Williamsoni BRONGNIART, Williamsonia sp., Zamites Buckianus
(ETTINGSHAUSEN), Zamites cf. megaphyllis (PHILLIPS).

From these fossils, the Mone formation belongs to upper
Jurassic.

Kogoshio formation This formation is composed of sandstone
and clayslate, with thin intercalations of conglomerate, and these
rocks often form alternating beds. The strike is NNW to SSE,
and the dip is 40 ~ 80" E or W. The thickness reaches to 800m.

The following fossils are known in this formation: Astarte cf.
elegans SOweRrBY, Trigonia cf. formosa LyceTT, Myophorella (Promyo-
phorella)obsoleta KoBAayasHi and TAMURA, Myophorella (Promyophorella)
orientalis KOBAYASHI and TAMURA.

The geological age of this formation probably belongs to
upper Jurassic.

CRETACEQOUS

The Cretaceous system is divided into the Isokusa and
Nagasaki formations, the Niitsuki and Kanaigaura formations,
the Oshima formation, the Ofunato group and the Massaki group
by the difference of the geological age and the rock-facies.

Isokusa formation and Nagasaki formation These formations are
distributed in a small area at Oshima. The rock-facies of these
formations resembles that of the Kogoshio formation. Recently
T. Sato denominated the ammonites found from the Nagasaki
formation as Olcostephanus sp., Kilianella sp., Berriasella sp., and
those from the Isokusa formation as Thurmanniceras isokusensis
(KoBAYASHI et FUKADA), all these fossils belonging to Berriasian
in age. Besides these fossils, Myophorella (Promyophorella) obsoleta
KoBAaYAsHI and TAMURA, Myophorella (Promyophorella) orientalis Ko-
BAYASHI and TAMURA, etc. are known in the Isokusa formation.

Niitsuki formation and Kanaigaura formation The Niitsuki for-
mation is distributed, in the western part of this sheet-map, and
occupies an area elongated NNW which is parallel with the main
fault. The Kanaigaura formation occupies a large part of Oshima.
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These formations are composed of volcanic products such as
andesitic lava, volcanic breccias and other pyroclastic rock.

The Niitsuki formation unconformably overlies the Saragai or
Inai group of Triassic age in the southern part, and is cut by
the Shimoyatsuse fault in the eastern part, while it is intruded
by the Orikabe quartz monzonite mass, which have metamorphosed
it into various hornfelses in the western part.

The Kanaigaura formation unconformably overlies the Kogoshio
formation of upper Jurassic age, and is covered by the Oshima
formation of lower Cretaceous. From the geologic succession
mentioned above, it is shown that the Kanaigaura formation may
belong to the lower Cretaceous age. The Niitsuki formation may
also be of the same age. These formations show thoroughly
synclinal folding having NE or NS trend.

The Niitsuki formation consists of augite andesite, hornblende-
bearing augite andesite, hornblende andesite and their pyrcclasts.
Most of them are heavily altered.

The Kanaigaura formation consists mainly of olivine augite
andesite, augite andesite and their pyroclasts with a small amount
of augite basalt.

These volcanic rocks mostly seem to belong to the pigeonitic
rock series.

Oshima formation This formation is distributed in the south-
western part of Oshima. The formation is composed of clayslate,
sandstone, calcareous coarse-grained sandstone, tuffaceous sand-
stone and conglomerate. The strike is N-S or N20" W, and the
dip is 50 ~ 70" E or W. The thickness reaches 370 to 460m. From
this formation, the following fossils are known: Trigonia hokkaidoana
YEHARA, Trigonia pociliformis YokoyAmA, Gervillia haradai (YOKOYAMA),
Alectryonia diluviana (LINNE), Paracrioceras ishiwarai (YABE and
SHiMIzU), Enallhelia nipponica EGucHI, Eugyra oshimaensis EGUCHI,
Stylina japonica EcucHI, Rhabdophyllia osimaensis EGucHI, Thamnasteria
rikuzenica EGucHI, Thamnasteria cycloides EGUcHI, Thamnasteria komaga-
tensis EGUCHI, Thamnasteria protosericides EGUCHI, Centrastrea japonica
EGucHI, Microsolena japonica EGucHI, Microsolena subexcavata EGUCHI,
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Meandrarea mabutii EGUCHI, Meandrarea nipponica EGUCHI, Mastophyllia
japonica EGuUCHI, etc.

The geological age of this formation is known as Hauterivian-
Barremian from the Paracrioceras ishiwarai (YABE and SHIMIZU).

Ofunato group

This group is distributed at the northeastern extremity of this
sheet-map area. The group is divided into the Funagawa forma-
tion, the lower Hijochi formation, the upper Hijochi formation
and the Nagaiso formation in descending order. Only the latter
two formations are distributed in the sheet-map area.

Upper Hijochi formation This formation is mainly composed
of black coarse-grained sandstone, interbedded by conglomeratic
sandstone or conglomerate, and rarely by black clayslate. The
thickness reaches 400 to 450 m.

Nagaiso formation This formation is mainly composed of gray-
greenish or gray-white sandstone, interbedded by black clayslate
and tuffaceous clayslate. The thickness is 500 m.

Massaki group

This group is distributed in the northeastern extremity of
this sheet-map area. The group is divided into the Koyama
formation and the Nagasaki formation in descending order.

Koyama formation This formation is composed of basal conglom-
erate and sandstone with the intercalation of shale. The
thickness reaches 100 to 150 m.

Nagasaki formation This formation is composed of an alternation
of gray-greenish coarse-grained sandstone and black clayslate.
The thickness is more than 300m over.

The Ofunato group and the Massaki group are lower Cretaceous
in age, and are correlated to the Oshima formation.

CENOZOIC

Senganda formation This formation is distributed in the south-
western part of Kesennuma city. The formation is composed of
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gravel, sand and clay, often interbedded by thin beds of lignite.
Gravel is composed of porphyrite, granite, shale, sandstone and
arkosic sandstone. Rarely the fossils are found. This formation
belongs to Plio-Pleistocene in age.

Matsuzaki formation and Baishin formation The former is dis-
tributed in the southwestern part of Kesennuma city, and the
latter is distributed in the northeastern part of this sheet-map
area. These formations are mainly composed of gravels often
with the thin layers of sand and clay. Gravels are porphyrite,
chert, granite, sandstone and clayslate. These formations belong
to Pleistocene in age.

Alluvial deposits Alluvial deposits are seen along the several
streams in this sheet-map area. They are composed of gravel,
sand and clay which are supplied from the region of the Paleozoic
formations, the Mesozoic formations and the igneous rocks.

Granitic rocks

Five granitic masses are distributed in this sheet-map area.
The Orikabe and the Hirota quartz monzonite masses occupy
comparatively larger areas than the other three masses, the
Kesengawa and Wakinosawa and Torigoe masses.

The Orikabe quartz monzonite mass, which represents the
eastern marginal part of the main mass, is intruded into the
Niitsuki formation and Saragai group. It is composed of the
following rock types; quartz monzonite, granodiorite and diorite.
Among them, granodiorite is abundant in this marginal part.

Quartz monzonite is medium-grained, and purplish gray in
color. It consists mainly of plagioclase, orthoclase, quartz, augite,
hypersthene, light green hornblende and brown biotite. Accessory
components are magnetite, apatite, zircon and allanite.

Granodiorite is slightly finer and lighter in color than quartz
monzonite. Quartz and biotite are usually abundant, and orthoclase
and pyroxene are small in amount.

Diorite is fine-grained, melanocratic and contains little quartz
and orthoclase.
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The Hirota quartz monzonite mass, which intrudes into the
Ofunato group, is divided into the following two rock types,
guartz monzonite and granodiorite. The former occupies the
western half of the Hirota peninsula, and petrographically graduates
into the latter which occurs in the eastern half.

Quartz monzonite is medium- to fine-grained, and grayish in
color. The chief components are plagioclase, orthoclase, quartz,
brown biotite, green hornblende and augite. The accessory com-
ponents are magnetite, zircon, allanite, apatite and sphene.
Granodiorite also comprises similar components, but orthoclase is
small in amount.

The Kesengawa granodiorite mass, which occupies a large
part of the Sakari sheet-map area with the elongation of N-S trend,
has a very mall exposure in this sheet. On the Osabe coast,
this mass shows a remarkable foliated structure, and concordantly
intrudes into the Usuginu conglomerate bed. The apophysis of
granite is also sub-concordantly intruded. The chief components
are plagioclase, biotite, hornblende and a small amount of ortho-
clase.

The Wakinosawa granodiorite mass shows a small exposure.
This rock is medium- to coarse-grained, and includes a large
amount of dark inclusions, and shows a weak flowidal structure.
The chief components are plagioclase, orthoclase, quartz, green
hornblende and dark green biotite.

The Torigoe granodiorite mass also shows a very small
exposure. The relation to the Hirota quartz monzonite mass is
not clear. This rock is medium- to fine-grained, and is lacking
in foliation. The chief components are plagioclase, orthoclase,
quartz, dark reddish brown biotite and greenish brown hornblende.

Dioritic rocks

Some diorites and diorite porphyrites intrude mainly into the
Paleozoic and Mesozoic formations in the Karakuwa peninsula.

The majority of these rocks forms small dykes. The largest
rock body is exposed at the central part of the peninsula, and
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elongates in the N-S direction. This rock is medium-grained,
while the other small bodies are finer.

The chief components are plagioclase, augite, pale brown
biotite and pale green hornblende, and the latter two are alteration
products.

In the eastern half of the peninsula, most of diorites are
thermally affected, and as a whole contain dark brown biotite
flakes. Diorite porphyrites show porphyritic structure, but the
constituent minerals are not different from those of the diorite.
Many of them are heavily altered.

Dyke rocks

Dyke rocks except diorite porphyrites mentioned above also
show similar occurrences to dioritic rocks, and most of them are
exposed in the Karakuwa peninsula. They comprise hornblende
porphyrites, pyroxene porphyrites and feldspar porphyry.

Thermally metamor phosed rocks

The contact metamorphic aureole around the Orikabe quartz
monzonite mass is divided into the inner and outer zones. The
inner zone is narrow in width, and consists of strongly metamor-
phosed hornfels, some parts of which have been moreover subjected
by metasomatism such as tourmalinization and alkali metaso-
matism. At the immediate contact, hornfelses originated from
volcanic rocks are perfectly recrystallized, and show a glanoblastic
texture. The mineral assemblage observed is as follows; augite-
hypersthene-biotite-orthoclase-plagioclase-quartz. Pyroxene crystals
are small in grain size, and have short prismatic habits or
poikilitic textures. Psammitic rocks change only into biotite
hornfels. In the outer zone, both volcanic and psammitic rocks
contain biotite flakes.

The contact metamorphic aureole around the Hirota quartz
monzonite mass is also narrow in width. At its immediate contact
near the Kurosaki coast, biotite hornfels biotite-hornblend-mono-
clinic pyroxene hornfels and granitic hornfels are found. Granitized
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hornfels is coarser in grain size, and has more orthoclase and
guartz as compared with normal hornfels.

Around the Kesengawa granodiorite mass, metamorphic rocks
originated from pelites are biotite slates in the outside, and
andalusite-cordierite hornfels in the inside. Calcic rocks are altered
to diopside-hornblende-biotite-calcite hornfels. Limestone pebbles
of conglomerate are metasomatically altered, and have concentric
bands, consisting of wollastonite, diopside, hornblende and biotite
bands, from the core towards the margin.

Limestones intercalated in pelitic, psammitic and calcic horn-
fels are recrystallized and altered to diopside-garnet-wollastonite
skarn.

ECONOMIC GEOLOGY

Metallic mineral deposits

Most ore deposits in the sheet-map area are classified into two
groups. One group is distributed around the Orikabe quartz
monzonite mass (the Matsuiwa district) and the other mainly in
the Karakuwa peninsula (the Karakuwa district). Bedded iron
ore deposits occur in the Permian formation.

Ore deposits of the Matsuiwa district

The ore deposits of this district are zonally arranged around
the Orikabe quartz monzonite mass, and form veins rich in
sulphides.

The ore deposits of the Matsuiwa mine are the representative
of them. They occur in the hornblende-pyroxene andesites and
their pyroclastics of the Niitsuki formation, and are copper-bearing
veins having NE and EW trends. Ore minerals are pyrrhotite,
chalcopyrite, scheelite, arsenopyrite and pyrite, accompanied by a
small amount of cobaltite and molybdenite. Gangue minerals are
hornblende, tourmaline, chlorite, quartz and calcite. A little
amount of uraninite was lately discovered.

The ore deposits of the Niitsuki copper mine, which were
worked about fifteen years ago, seem to be similar in character
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to those of the Matsuiwa mine. Ore minerals are pyrrhotite,
chalcopyrite, pyrite and sphalerite.

The ore deposits, of the Hada and Kanatori mines are located
in the Orikabe quartz monzonite mass. The former is a Molyb-
denum ore deposit, and includes such ore minerals as molybdenite,
chalcopyrite and pyrite. The latter is a chalcopyrite-sphalerite-
pyrite-quartz vein.

The ore deposits of the Ilwakura mine, which were one worked
on a fairly large scale, are gold veins in granodiorite. Ore
minerals are native gold, chalcopyrite, arsenopyrite and pyrite.

Ore deposits of the Karakuwa district

Ore deposits of this district are mostly gold-bearing quartz
veins and several deposits contain a small amount of scheelite and
silver minerals. There are also an insignificant amount of chal-
copyrite, galena and pyrite. Country rocks are Paleozoic or
Mesozoic sediments.

The Shishiori mine being closed at present, is the representative
of them, and is famous because of the occurrence of large native
gold clod.

Many other ore deposits are small in scale.

Toyazawa iron mine

The ore deposits of this mine are iron beds occurring as
intercalations in the Permian sandstone. The iron beds seem to
be originated from iron sand in Permian age.

Non-metallic deposits

Limestone The limestone beds are known in the Sakamotozawa
group, the Kanokura group and the Toyoma group. Above all,
the limestones in the Sakamotozawa group are thickest, and
particularly the beds exposed at Deyama and Huppuse along the
western coast of the bay of Hirota are workable.

Marble At Kamiyatsuse, the marble in the Sakamotozawa
group is workable on a small scale.
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Table1l General Stratigraphy and Geological History
Geological age Formation Thickness { Rock-facies Fossils Igneous activity
Recent Alluvial deposits uncertain. ’ Gravel, sand and clay
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o — -
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' a £ o S | wavai  (Yaee and | o | Echinodermata,
370~460m | 2 8 8 glaysilate t ® | Smmizv) Coral 3 %f’mt"d’
e sam s . 200~ g ongiomerate g an
& | Jobu Hijochi formation 400~450m & | Tuffaceous sandstone ™ | Sandstone b= &
Early £ & | conglomerate g 3 8
Cretaceous P . . & | Conglomerate and g
retaceo | 5 | XKabu Hijdchi formation 200m 2 | sandstone 2
© Alternation of -sand-
Funagawara formation 600m stone and shale tuff
‘ Conglomerate
i unknown Augite andesite, hornblende augite andesite, olivine
. . i ndesite, ,
} Niitsuki formation and Kanaigaura formation unknown aug%te andesite and augite basalt
— unknown Thurmanniceras isokusensis (Kobavasur et TFUxapa),
Olcostephanus  sp., Kilianella sp., Berriasella sp.,
Isokusa formation and Nagasaki formation unknown | Sandstone and clayslate Myophorella (Promyophorella) obsoleta KoBAYASHI
. and Tamura, Myaphorelia (Promyophorella) orientalis
Know Kopavasul and Tamura
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N . AMURA
o]
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AMURA
Shishiori group Plant
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—— disconformity
Tsunagizaka formation 360~450m | Clayslate and sandstone Stephanoceras sp. cf. St. plicatissimum (QUENSTEDT)
Karakuwa group ﬁﬁgania T( ].ym?dogz{)/ sum_i;sagurio Kosayasmt  and
i 3~300m | Sandstone ASENO, L'rigomia (Vaugonia) yokoyamai KoBAvasH
Kosaba formation and’ Mor1, Vewgonia (Hijitrigonia) geniculata Ko-
BAYasHI and Mori
unknown Sandst d sandy clayslate’
andstone and sandy clayslate
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ARAA K AR A A clino-unconformity~~~~~~~~~ AnmARAasy Bt tiesl I . | T ) - oD T T
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Late Triassic | Saragai group conglomerate {KIPARISOVA )
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Upper formation 2350m | Alternation of sandstone and clayslate
(Early and Inai group < . Fine alternation of sandy clayslate and claysiate | /Follandites sp.
middle Triassic & Middle formation 450~550m | B 1ded alternation of siliceous clayslate and sandstone
| Lower formation 100m Conglomerate and sandstone
A A A parallel-unconformity ~~~~~ann~n A AN VAAAAAAAN A Sandst - e —
‘ 900~ Cell:ys‘slaotge Bellerophon sp., Calamites sp.
. a grou 1400m - Yabeina sp., Sumatrina sp., Schwagerina sp., Pseudo-
Late Permian ‘ Toyoma group Ié:::;ls;r?;‘ate (Usuginu conglomerate) doliolina sp., Lepidolina sp., Schubertella sp.
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{ | Middle ! = ~ Sandstone Derbya hemisphaerica WAAGEN, Relzia indica WAAGEN,
§ Permian Kanokura group , 1000m | Clayslate Spiriferina cristata Scurotnem, Leplodus (Lyitonia) .
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Eig:;?g;e Parefusuling richthofeni (SCEWAGER), Pseudofusuling |

EV rly Permian | Sakamotozawa group B00~900m | Sandstone kraffti (SCHELLWIEN), '
arly Schalstein, tuffaceous clayslate and chert Michelinia (Michelinopore) mullitabulata YABE et ;
Conglomerate Havasaka ]




