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BEISHER KIS OBRA X UBEIKE - AR ED FicEL ) | BHICE
L5 ~20emD BT ABIHRL Twb, 2, BEHTREWENE2 ~
NemDHEB L e —2 88T 2 RABEL. 5cmd Zone 79386 b IEGEEIE
ARG 22T 2L D IS D (41R),

FAK HAMBFRELIVEERROZ 7 F
(BRMNEFES 296F D E)



Fa2 KHEIUBEOHEMBEEE.
BEME: 3mm (7w 2=230)
Cpx B HpER, P11 &
EH

ZWERETTENATrE) T4 v 7HBEEL. #48A (0.1~0.5m)
- HAER - SR (0.1~0.3m) B L UATSERSMOMREET S, Ak
EHRBES T AICEA, SRA - BREL - S5EE - TEHELWL D X2 (58
42[7),

¥ L~ BN TR~ BIRE ~RIR BLUE B UK E D 36T 5., X1l
BEKEIE LI ~3m KO KL EE LT, —~ 8T EILEL T E)—R F—
Witk s, F, BAXEEL, W TBAEREEBREET S, HIIEH
TIREREEOM THEH, AX—HFAN OTIEHIEmTHS,

V. 5,3 E B

LB R AEFN KRS - 8@/ RERE - TRBXZRE - ZRIFRCE - 2K
BNERE - BEFNEWED? L% 0, FICHESTHE A - #fEL 72 KLER L
DRERLE LB,
zbend
CEARNKBEE> (SMt, SMw)

HAN KFEE I ARRHUS R TR 5545 L. B AN Fe & )0 i it
RN BEIND, T L TARTIEHEAMEHE L D BRSNS, KIFEH
ITEEIR A - KILAESS - KIUEBSEIKE - BEEIKE LD 45, RARER
DERELTHIRABEIZEL ~ 6ond FHAINEL L VBRI N, HHIZA
W7o 2o%BL, $IVELEHERL . RiRO - A% BEREAT S, &
TKABBEG 213 KIUBSEIKCE 2 S T 5, KINEFIISRAIZE D,
AawglEEsEE L BICEREREE2Z0, 2. AER2 SHERL 20E
REBLEHEEIND,

EAEER G 13 RSN DEIK A G D IRETRC 5/ L . ZHOREIE 5 ~10



mTHb, BHEEKETOREL > X3 1 X 5mm~ 5 X30em & Z{LICE A,
RIS TZAETH L, KBV KIET TR IRAET, PEOMEALE
BT 2, LrL, ZEFVIARCEBHER - AR - BER2SBEET L, &
AERIZ1~5emnEIE - AERILE - BErET, BHER» SEEKLZ
WERHELEHT S (H43K),

BRMNKBRENEBERI0mIZET 5,

FASR  HAN KRBT O BRE IR
DM EE,
WIEIZ 3mm (FAF= )
W.HRELV X, Q: RE,
1 #EA

<@/ REBAB> (SMb)

BEORM /IREBESICIZOEREBREZ TG ICEE-> TXRERS (5
JIRERE) »HAT 5, ZOLRGIIERMD TER) MG $ ThEs-
w3,

MORND L EFICELHBEIR TR EREREOEEEHERT 2 8EH8
P8 DIK ~ IRIK B IREE AT B BT A BUR), A ISmDEELHL .

B4R HMAERMEEOREZRGEERO 27 F
(DR DIE)



BEEORVK ~ 1l» LERE N, BRIIEKE - s - ERerEL
5, BREIIEKEM~ PR EEREWEL D20, RIREEHEEZZ S
NnNbd, BEDEMICIIAREES L ZREE KUK E®R ) RLEX S,
BEEEREEOREL 2T 77 VERFB L UOSIE LT b 5,

HWTTRA > —79=27—#f%2 L. KA (0.2~0.4mm) - HHEHE
A (0.1~0.3mm) - HALAHE (0.1~0.6mn) OEEEHH» E W, £/, L8
DFRFHEA L AREREZEAT S, AXGrI 2L, #IRE - B8R
R - REEEML Y B,

KIWBREIREIIEL ~3en KOLREER 2 F L, A2 THTHS, %
2. 7N —AF—rR2ANTERRIKELED LN S, T2, KILEEKESS
IR Z A O Y BKEWED SBRE N A RTHEYE NMET 2,

W/ IREREDEEFIL60~T0m TH 5,

CFREXRE> (STh)

HARH OTRBEHEHICE, ZRENVEWILSFHLTwE, ZnHD
O b FREKSBICREIREOHIGOFERIIEZDLNT, “TREL~4mEkD
HRIPMEREBB- TWb, 20560 b AHMKIILREGEEAERL T
VR EXHERNTEL (SHEI3D, 1936, BEEH, 1968% &), REEITB VT
LBORMETICSET 2 EWOSAY & TRESEEHTIC Lk E & T
TS LML, SN2 TFRELZRE EWHT 5,

B, HERALFHOUESSE R TFREZREGNER EE 2 S b XRE
WEDNHBELBERY»BDHLN B,

BT TIHMER - »ALAH (0.2~0.7m) HREICEA, AEICRRLYE
Thb, AREPOEHFLWIFERR - BFHER L VB0 A L AN & ERIL
WL %5,

P
CERNRREE> (SSr)

AR IS B WA O B EEE A I 3B ARG FALCRRESSE (2K
WeE) P EA D, ZFUNFRAER ST - TN B L U2 X — 3BT 55
THRBENREL MG THIROBEA - AXL2EAT S, REIISHET
FLAOBLIZED,

CHEDIZRSE> (SNb)



TN ZEEIIZRINRECED LI E L 5, A EBIZ A, HAH
Bt ZE L I3 EMERICL Twd, I TEP»ASAH (0.1~1.0mm)
EREA(0.2~0.7mn) R HKMBAE ET L, AREA 5 —TT7=2T—
e L, FHRA - HAHEG - 2ALAR - TEHIEME) 55,
EaFLRLL (STa)

TR EREDH B W IFZRINRACED B B 2 RIETILEIZ (
1967) I & 2 EBFLRILECERT L, FlEHEEEEEL, EIIAX—5
fHEDIWTESRIZ D 5N 5, HERE, FACKEENREL 255, B
Bk (—8XLAEE) 2X»bhb, T TIIE e X 74 v 7%
2L, HEEMIIAER (0.1~0.3m) - BEHEH (0.05~0.2mm) - FHFEL
(0.05~0.2mm) k073, FH#Z0.05mubl FOFER D T A FE i B
L. 79 2820.01mmLL T DMk 2 AERASH E =4 70 T4 P AT S,

CEDORREBID

HAMEIZE N5/ MBEL TREEE I RERTICSET 5, 20tail

Oxides 1 2 3 4
Si0, 49.17 49.15 50.09 50.81
Ti0. 1.46 1.09 1.53 1.46
A1;0, 16.14 15.06 16.82 15.90
Fez0a 2.04 4.92 2.63 3.46
Fe0 7.41 6.22 7.01 7.57
Mn0 0.11 0.20 0.11 0,10
Ng0 7.29 6.98 6,20 5.70
Cal 9.53 10.47 8.88 9.91
Naz0 3.3 2.81 3.43 3.00
K20 0.58 0.36 0.66 0.40
P;0s 0.25 0.21 0.24 0.15
W20(+) 0.75 1.59 1.10 0.28
H20(—) 1.19 1.0t 0.88 0.91
Total 99.26 100.43 99.58 99.62
Normative
minerals
Q - 1.78 - 2.68
Or 3.45 2,17 3.89 2.39
Ab 28.27 23.74 28.29 25.36
An 27.29 21,36 28.52 28.69
Yo 7.74 9.76 5.90 8.18
Di En 4.76 6.69 3.61 4,81
Fs 2,52 2.27 1.95 2.96
Hy {En 4.97 10.76 9.93 9.44
Fs 2.64 3.67 5.36 5.78
o1 fFo 5% - L - BIE HERMGPOLPALAGE
Ht 2.96 7.15 3.80 5.01 RENEEF M (OBA
11 2.78 2.07 2.90 2.78
Ap 0.59 0.50 0.57 0.37 1975)

1. LER, 2. HARES, 3. HARES, 4. LRRES



BRALHT D437 3mE— 75, ZROTUIEED LTEES, WHALFH 370.0m
E—2ftn, (R, EREEFLETH DL, ThoDERER TR LY
ALAARGENDBILODZRETH S,

Pl LB 20 Tid OBa (1975) 1 & ) BLLFHRF R TN, 7
FIRL 2 &) & BFFMHESELN TS,

V. 5. 4 BREE

HEMEIOER - BZHE - B BEE OV TR ELTEAERICH B,
HERZEHEIEAICBE I AT R TR, RIBRBHN TREEIND,
R WY LAHE (451K ) - FHRFNLH - AN TlRB2 BB+, BEMK

BeERE # 2 R E
(L) (PR - E4d ARE REDN) Ll 2o
s BRI EES A
PN 1 (T3 +%:%)

M  EREDE
EA-AR Enmns

#
% ﬁ&%ﬁk&%ﬁ%&m . =~
~_ U E \ [27)
\K I AF7QT7F281 ) Egﬁﬁ(mﬁ)
som YERUEIT

BRI Q

F45NM HERBEETHOFTEESFTIHDO RS » F
(BRI EF# S LT )

TIE I # A BB, AN TRBPLEORN TILBRE * T~ 8e
BB,

V. 5. 5 Ed{treRER

BB ST (1942) + Tana1 (1961) 12 & ) SH oMM (4%
MWL ARE) DREH BB (B8 FE), /2, FE7 I PFRIR TR L 72k
WEAIIEIRDEBY TH 5,

—F., BEH (1969) 137 ) Eits L CHA RN R 5 FI0RICRL
rEHEOEBRE L,



tH 4%

3

Fagus intermedia
F.palaeocrenata
F.Jjaponica
F.protojaponica

Juglans sp.

J.Jjaponica

Micromeles alnifolia
Styrax obassia

Salix sp.

Ulmus sp.

Magnolia sp.

Vitis Jabrusca fossilis
Populus sp.

Thuja nipponica
Gryptostrobus europaeus
Metasequoia occidentalis
Sequoia offinis
Pterocarya nipponica
Alunus protohirsuta
Betula onbaraensis
B.protoermanni
B.protoglobispica
Carpinus miocemica
C.stenophylla
C.subcordata
C.subyedoensis

Castenea miocrenata
Celtis nathorsti
C.nordenskioldii
Cercidiphyllum crenatum
Liriodendron honshuensis
Sassafras yabei

Sorbus nipponica

Prunus protossiori

Acer palacodiabolicum
A.palacorufinerve
A.protogjaponicum
A.subpictum

Tilia protojaponica

| Patiurus nipponicus
Stewartia snbmonadelpha
Kolopanux acerifolium
Clethra c¢fr. barbinervis

1. 73)E#E, 2. HAFUED,

3. HAFINEHERB /R, 4. E8HG

& HAKEEMY
ba (M, 1942
. TANAT, 1961)



Betula miomaximowicziana Endo

Fagus protojaponica Tanai

A. subcarpinifolium Tanai

. Alunus sp.
€ vt

DG e DB
.

B. sp. cf. onbaraensis Tanai & Onoe

Salix parasachalinensis Tanai & N.Suzuki
Acer sp. cfr. protojaponicum Tanai & Onoe

W)

1t Fal #

Melosira italica
KM.granulata

M.granulata var.suzzanensis
M.varians

M.distans

Eunotia robusta
E.pectinalis var. minor
Synedra ulna

Achnanthes lanceolata
Gomphonema clevei
G.parvolum

Cymbella asper

C.sinuata

C.ventricosa

Navicula peregrina

N.hasta

N.exigue

Caloneis bacillum
Fragilaria capucina var. mesolepta
F.bfevistriata

Cocconeis platentula var. lineata
Pirnularia leptosoma
Cyclotella sp.

Diatoma hiemale

Tetracyclus emarginatus
Rhopalodia gibba

1. Z3)E#, 2. HAR)HEE

9% LEEMXNH7 INMK

DL RE» HEHL 72
f b

Flo0xk HemEEERtE
GREH. 1969)

S DALE D S AR I ORI THERE L 72 & o0 & IS 41, Tana1(1961)

132 DR E b e L7z,

V. 8 BA=x

KRG 3 EBOEAED AT 5, HERICDONTLUTIZENS,



V. 6. 1 XR%E (b)

<biy  HBINFEBB L7 Nz oHL ., RERMEB L CENEPICE
ALTw2/EELERTH S, HERD ) LREBEK X7 I NTROSEKRIE
NE-—SWHENEANE&TT . tOBRR—ENOHAFME TS, F
—LHKBEZREL T2, TRERMEAR (0.2~0.8m) HHRKEES 2L,
WA LAFRTIEEAER (0.2~0.3m) OMBRELES, FRIIVWTIOH
ETLHZ2CZ L, BIRAD 7 AXETHAER L LERONEBIML )
%5,

<bz>  EEERFEHICHML, BIEFCHEAL T3, BALMISREA
(0.2~0.7m) - BHEHEER (0.2~0.5mm) SV EOMHFER (0.2~0.4m) &
ERSMEETL, AERYRIXS T v ZHBEREL, FI7RIZZLLL E
CHERA - BEUER - TEHEWML V%5, EMETNIFETH B2, X
W4T 23R+ 4 ML Twd 2 e g,

AEIIFe—Mg SN B B0 Z LA OGP S XRE L L2, (L
FHEG I EMRINEIC TIN5 FHESD 5,

V. 6. 2 RIWE (a)
RINERARBRIBETRL SCEAETH S, ZOBHEP L ah b as IZK
DEND, ELUBAKNEAINE—SW~NNE—SSWAREI&RDL £, 201,
N—SH-NE-SE%»H5,

Ca > alBRWENDEAENHTHRLEVERTH S, all BT 2EET
BHKREVERIZENARILELDER, R CLEBZELR LRI08%.2 F L
RN - BRI B Th 5. MBS BT, 24K
LR et T L DR e AN o e B~ I

aI DB B (0.3~2.0mm) - BAHER (0.2~1.0mm) - BHEL (
0.2~1.0mm) EABONEHGEME N %5, FHALYOBIIZEEREICR
AN, WINLBERICEA, HWREEZEL T3, 272, SIEA—#R
NERBLE(EOLNDE, AERHRALE CLOBORMED - A FHEA -
TERGME TR L0 R bH, T AORMC L VAL Tae ) 74
v 7ML S X T 4 v ZHBICENT A, BEERIZAERICE DR
% B, BBZELUAIH CRBERE -V -4 P —HRAH»ERL T3,



Caz>  MHEILESICHHTEEER T BKRIEL o R 7 ko T, HEKNMW
EFREINW-SEFMIGET S, #HBFICEAL T3, addBHRA0.5
~2.5mm) - 7 (1.0~3.0mm) BESHBERMBEE o TR EHERT S,
BER A A AA (0.2~0.8m) & AR (0.2~0.5mm) & TEWL
¥ (0.2~0.7mm) %245, FRIITRET, BRA - BEER - NHER - B
BELATIRL T b, O &7 RO—ERIITRFA4 MIZRRKE T2,
Ca 3 a3 7 F v FANELH L EDRMETRDLND & T VERIE
THd, HHIZZ L, 0.05~0.3mANHEG &R BDHESHEL(0.05~0.1
m) NEFEEFEL, AEIMIBEGN T AN ET, PROBEBER 2 EH
+2.

V.6, 3 AXERUE (d)

AERUBREURCKCTECEARTH S, BE» S di-d2- dslcR5
ENnd, 2o bdirgkd v, THHLNOBEARKI-HTNW-SERNE
ABE, F2R3MEAMEZTRTY. 2L 0BE, THUTER 2L L, HED
BAFMERE LW ED S,

<d > diI ARSI EMIC L Ffm L, AERPBEERE - #HE P
ICHALTYWS, Fi% (0.5~2.5mm) - #EH (0.2~1.5mm) BE&2 BEKALR
*2L. —HARBEREET S, ALY E L (cPE0EH (0.2~0.3
m) ¥ FHETLILAHDE, BEIAE FIRANEELRLVENTFT AL
TbH, ELOgAEEEMIC L NI TWE,

Cd2>  QuRERINHES S AR 5T 5, AERE L K625
PIZHAL T2, A% (0.5~3.0mn) »Bptkiifiz 2L, SIRA-T/—V
JVv—2 (0.5~2.5m) BIUPENEERZ2EHETLI L HBMTHE, O
B3O BIRAEOBELEZ ZCT0, A&7 T AL EMIc L Y TR ERN
T I Eh %0,

<d3> a3 7 SRR TIAEH B L UESEAFNAEHIC Lo L, &
BB - HERBHICEAL T3, AEIFESA (0.3~2.5m) 2Bk E
2L, AEKH (0.2~0.4m) KZLWZ PR THDE, AXERITTACE
A, LEOPEHD T ARTEREHESHET 5,

V. 6. 4 FEEE (r)



FREERIINE-SWRABLIUNNE -S SWROBAHMERY REY
BED FEH, —ECAE~THNTER BT 2 5KLH 5, BHI LN~
KA ENDG, WINLHERBE THAL TS,

Cry o i REREOMELEMEZEL, ARA (0.2~0.4m) ELRED
A (0.2~0.3m) BHL V%2, AXRELELEHNTAETH -T2 EFERD
Noy, BERIIEAYZKEERA L F2—IlZRRI N T 5,
<r2> 3 AT AEARE, TRIEBMATH L, THARKIWIIHERR
(0.2~0.5mm) &L BOAYE (0.2~0.4m) LHOEOF HHEH (0.1~0.2mn)
Thb, ARBAIREINEY, PEORFEEZET S,
<ra r3ld ERERR QREETE S I AT AT S — 7 v — A - BERHRK
Erhd, HESMIIAE (0.3~1.5mm) - #EHR (0.3~1.2m) - BEH (
0.2~0.8mm) ZBAH, LEDOT/—V 7L —2R (0.3~1.0mm) 2L, AAI
FE-$ER-7/—V7v—2 - BRtER - §158A - BERILBL U772
£ 0% B(846[), BHEN D rfFlRiCDOVTiE, KHT(1945) - BrFH(1955)i2 & 1
HMoEEIN, FUNED L ) wibFERI TN,

Vt % Norm

Si0; 72.28 0 32.8

Ti0, 0.18 Or 22.8

A1205 14.32 Ab 28.8

Fez03 1.47 An 9.2

Fel 0.98 c 1.1

MnQ 0.03 En 1.8

M0 0.72 Fs 0.4

Ca0 1.82 Mt 2.1

Na,0 3.38 11 0.3

K20 3.81

P20s 0.08

H20(+) 0.62

H0(=) 0.36 gNE T/ —VIVv—2BER
RRCEEROLSEEFE

Total 100.04 HHEC (BEH, 1955)

Crad> BN EBICIERERA (0.1~0.3m) L PBOT /) —V 71—
Z (0.1~0.2mm) &2 EET 2HMEVGHT 5., BRAMEL - T/ —V



IVv—ABIUINT 424 b 2&A OEFTZDE T H L F=—R0K
THEHCERIN T D, THOERTBE - BH (1956) IC L D AERZEEE
FoVWRRFESEE L TRER N,

B T — 7V — R BERRE
HEAENHMSE A IR
3mm (FHHEAN 7o z=an)
Q:FAE. Pl #EHA.
Bi:2ZEH

V., 1 HE#EE

ARIBHIE OB HE=RITCOPDONNE — S S VREOMIEIC & ) B S
THREL T 5 (HATR), LTIZ, MGRE ZNTNOHRBEBOFEZROHE
BlzowTii~s,

V. 1.1 BB ®

WBFIINNE—S SWHREZIINE—SWoOME » 2852 . 2N
NW—SSE~NW-SERNMEHIMHEL Twd, b0 ) bELKIEIC
DNTIHNSG,

AEWE (W3, 1936)

HBZ BN B SROBEEZICIN > THFEL., T HFIR N 2 TET
L TN L . BIX 7 F o v A iR 5 LRI &
(., NE-SWHROMBETH 2, WIBHEIIHEE)NAKS & O ESF RSN
ROKEIRNTHEHEIN, HEREHBIO~WHIEKBTH L, ZOMBIZ B
AENAEZRBETIIAEREFEZRVET 2720, MBEOEBRER» S D
Mg ORENEHTHD, MBOEHERRIIRASONFIETHE, £B. &
R34 (1936) 12X B HTHIB & 7 F v > 4 WiBIZBAILR M 5 58K v 350
FETIZITEBET LI D0, TNHE—HL THSHIG LIEATS,



EEAURE (HiER)

7F e FAMERKTASEE L EL, 2oEFERIT EELTI ER
B EEFAUEMERB SRR ERICER TS, NNE-S SWAD
EMERTMETH S, EEA ERBEZBCCEToa Tl aERE
FEZREHEL TD, BiEEIE SRS Eis & o EEA+HES0
RTEBIN, MEEOEE &I EHATET 547, £& L TN25~50
E, 65~70EC, RELNOEMBE TH 5, MGHEELEBRIZIS00mLLLETH S,

ASHIE (EHEiTs, 1936)

1B S LAE T OBV L AFIRMMEORBE V2T, Rz HE
FIlB LU0/ Ry o B EicEfKRT5, N-SHE~NNE-SSWH
OWIETH B, WG DER L EROBIRHE DS A L FERTED OIERTE &
HETE N2, MEEIIERRZEI N o, BE) AR SRS IHO IR
TRETBAHE TIE 1 mATROWRE»RET 2, MEOLEHBEIZWOOn LT
»hb,

I EWE (FiF)

LI EBHREDIRD & BB ARBVE2ET, MENRILHICWAZENNE
~SSWROMBTH 2, MENGMHD LEELDIEKE TH 5, &R
NDERTIIBZERGTHRBOEERE & FEMORERKERE 2 HWE % 5
LT3, MBNEEEBRIIHEKR200mFTIETH 5,

SNEHE (FHk)

GBI ST ANE-SWROME TH 2, iza#: ¢, BHIZATH
DR EE CHEBET S5, SARLET TR B2EE ERBEREOME L&
EHAEBIVREYGEL T2, LEEBELNENE TH 5, MENEHEEHR
H(3100~200m * HEZ N B,

BRORINEE (HFk)

SEME L FATL CESILTEELOEME TH 5, BIEDFRNTIIAESR
CHBZBBTHERB LU LBE»HEL T, MBNEEESEIT 200m AT
Thb,

EAVI)IME (5122, 1936) ,

LEXVINERBBRCCHHT H2RELDEMBE T, Z0EMIITIN - SH
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ThHE, WGIs I 2EBEIT T HER RIRHIRTRE ., KENEE
ER BRI ARIEHIEN TIZ100~150m T&H Y |, dLhict b - THKT 2,

EXME (FFR)

7IMEHKL T, AMOREENORS S THEA, RIBICH#EKT S, 1JITNNE
—SSW~N—-—SROBELDIEMECTHE, 7 2 MAADILEME TITHIE
FEHNBOEREA W2 SATEL TS, MBOEELHER
150mLl EEH#HES LD,

DL OWE

FOMOWE E L TERNILETONNW-S SERBLUNE-SWHRD 2
DOMBTH D, BIEITAERE BIE» ZOMBIC L DL W55, K8
LT B BB WEERA I /mET . 272, BIEOHLIZOKED
BRICIR N T3, HRRICERBEONE L MZEE - B iBERL T
WBZ RS, INLOMBORERNIIEIEOHEE O RE L RIS
5LNEEZ LD,

—h. BEEORB I UBEM TR 2AKONE - SWROMBEHIHES L, ZH
LOMEIZIZE F AR/ EEL LR E > T3,

V. 1. 2 BHEEOHBOEE

HEWE O i3 W g L & $ENE»SHEL Twd, wind2o
~3SNOBH L T b Z 2 Enhs, A ERERTEOBNEELH S Z &
Mo, LFEERLE LB EIRBEIHESI NS,

EEAWE & S URKIE O TIRTMIEICIE S B RkogE » B2 B
JEVEE & L@ RS Ho T, ZomRIEFEMIcEVEsr s/ L, K
HIcH L WifErEL 2 BELZRL, RO SHOMEIC L ) B2 BETIHE
DFEHIPREHE L > T, KBICIZE FN LK TIREVWEIBEZR L,
NE-SWEom#E L SR RET 5, TNENOEMRIE1I~1.5kmT
Hb,

GIRKITE B & U~V IGO0 Bl CIREM OB REE 2R L. ARl
WG P ENEY . I AFERCEREr AL, ZoMEHE M
oL T3, HARMBIES ~ 150 RIEME R TH, LEEBRR s A
X TIEHL MHEHEEREOZOBE IR I N T3,



V.® W R

AR Tl BEARNFMITK . BREE - B IARIKE - BT
WL b TLIcsmL Twb, b, e FHmEiy - FRuEEY -
WY~ Y SAET 20 WERICIETRET, HLRICELZ,

< Mwo

V. 1 B & B (SR) (¥#r)

BREOLWMOBIIRIH AN 2TEAICEE ) WG (aEE) »rHll <
VW5 (F48K - FR), AEBLYBREENIDRIZNBEEILT THS, D5
SECIE R MRS « KILEEIKE - IKEEVE Y 5 % b HATE (R
kE) O LcAREOR ~MEE B L UBEIEY > Tw b,

INLDOWEREIZ3 DN =y McgiF b b, TH % 4§ MR EEE

£t 2

ﬁ@ L e 0 s i~ iR
BT gk Lmms "

& mxEnE

$48 ARBEEBOTEARFNR Ty v F (AFRMK)

BN HARBOBEEE (AFEMKX)



e, BUIEL ~3cmOMEEA £ & T 5, BEOEEITHAR L ) BBk
Eh, BORET I FrREL TS

FEEERT BB TR Et% CRAMRTHEL . EICHEED S BRMAIE)
o b, BIBERDT I HIciho TERFIL T3

EIRE AT A MR I EEIBIC A RE L . 20 RALICHE S EL B,
B~ RO O L D R L, BEAEMOBS THEREBRZ BB, 72,
B TIIBIHEL T3, WEIEIR~MR L2, TEISTHET 3
H, ERFTETT I FrRELTWS

HEE h BB HNE - HEREL» SHRL - EEAILEHTH S,
FEACBELNIHEREOEREWED ) LAESEICE VRS Tl E
RICAESEYOFEIRC L 5 L E2 bNWROEEBENrBHEINE, EFEL
AIFHEES ~ 4 emD 3 TREHAKRFICES, Z0F 22V HFIHEL T
W3, ZORRILRIETEAEISEWEGIC S0 2 o X ot & G I
ERCAFES N LW &b, HEBHERNLDEEZ LIS,
HEBOEEIZ 8 m+TH2,

VI, 2 BIIEREKRE (w) (F#iEH, 1967)

HF AR O LI I AERELEACEB B ) BREKEV AT 5,
BRREIKE IR EKRERR LR T 5, GHEIREE T, A% - fEL -#aK
BEELL, BEHIEIXKUS IR EPBOMBERF LY %5, WIRTEHEZN
LRENEHEL > X3k, BEHOT T AWML GRHEBE2 RTHRETH S,

COBREGIKEIEN - BEB LS H LTI S (1967) OF i
JREIZHLT 3,

VI, 3 GAUEBE#EY (t -t~ ts)

BEET I 0H Tl & )2, ERINGTIBRAL & RN TR Tt~ t30) & TH
HEEL, 2O TLRRGOEPIFEEL T 5, T DERELEIZT
FEROEMEWICLIBBbLN, ZE L TR~ KB N2 TTET 2 LEWH
&N %5, HFEREBOMBEHOERII D AT, —REMEE & L TomiE &kt
HWHE» %\,



VI. 4 SIEHWEY

FEMREE, 1 OEHTRNZ L 91, BN R TIE im0 B Arilic #iE
T2 %, HEWIT~KBEETHET 50, —RICKHTEWEY» b0 5,
ZORE RS & 0E AR T 5 MY e OFIHBRIITATH S, HER)
WEB L7 DNRBOMEEEYI K~ BB N2 TR T 2 EWE &
D% bH, ZORBRIZPE 2 ~3mAikL #HEEIND,

VI. 5 RKHHERY

AR YRR £ 2L T 2 CHEF B TR THLBE I N
27, BEHEY L IZIEEOEME ET 2 OB S LM K 2 175
e,

V. 6 g~ HEY

Wy~ HEREYIRRTH QR - BEIRBCBRES NS, BTHORIITIE A
BRY HHEL 22T 2EAERECHEICRBAC /L Twb, A
NRE TR B ZBROREE»—HBET N RICHBEBHL, tnonlfi, 2
2 7a sy 7 HIC ERERWRACS T EOERIRAL T3,

V.7 S 8HBE

R BRI S B, EICHH 2 romINBeIcaFL, b~
KL ZUMBB LN %5, H&KEN - 73N X CEIREIICREEL., 1~
2mOBET, P ~HEBLUOBBOTRHER LN 20 | ForicKIK
b AN IR - T T 5,

VIL o H o B

FHIENICIEI D THRE—DEINE SN2 IABZEIILCH - 4 - TN
ROIBIAERIL N2 &5 L, RiE RS T | & CILRERRN
BELHIBTH D, B2 ENNNIIEMASE I L REILIZE38EIZ AL 72
i, BE W 5 3 TORVWHIRIC b2 - TS DT - L ED LI,

Zofl, FEEMX O “REHK RHN R oM EIRSHT 2,



Vi, 1 & 4§

VI, 1. 1 BzE&sil (Eii3s, 1936; &k, 1949 ; &, 1951, 1953 |
1954 ; TEE - JHES, 1963; ITHEITIAY, 1967 ; MEH, 1969 ; (ER &R IR
£, 1981)

G SRR ElE ) iR & RS S R RO L E Y 5,
BE KIE4E (1915) ICTCILASRRRE, KIE6F (1917) IERAL
PEIL . KIF 84 (1919) ICHREZBIMEL 72, £k, TIIH-—IK (1929),
BRI 5 5L (1931) JCILSE T HUR (1934) & ENFRIC &) KL
Wiz, #OREEHIT 4,650%10F L 72, BRFIISA (1943)ICHRE % il
L2y oo, IEFI244F (1949) ICHEZHHEL . EHEROKER (1951) - #
BMRNSER (1961) #&Eiarz, Lo L. BBFI38E (1963) LUMESEICEER

DAL, DI BBR48EE (1973) CBAILL 72,
SRR USSR B2y Bt 15k, EAE 7 kn EEIC ST 5. S
DYKRBEEET B (812% - H50R), FRIIBZEBOEE - 8 - BUKER

Bt o] R oy oR I
%K A O OB (& @] M\ K Ra-) 1.1

ERER | MAER Au g/t | Ag g/t
= 3 1 N80° E 60° S 400m 280m 2.0m 3.1 22
{405 P HT 5 2 N50° E 45° N 300 150 0.5 2.3 82
BRARN2 S 2 N50° E 60° N 400 135 2.0 2.1 79
BRARN3 S 2 N55° E 55° S 100 50 0.4 2.2 90
BMENS S 2 N70° E| 55 N 2,100 560 10.0 4.2 93
HARNE B 1 N30° E 55° N 300 135 2.5 3.8 44
RARA 8 5 1 N35° E 60° N 2,500 350 7.0 2.0 7
{ # 1 N60° E 90° 900 220 8.0 7.8 87
ST ¥ 1 N70° W| 55 S 850 275 3.3 2.1 10
o F - 95 N70° W| 85 N 450 190 0.5 3.8 30
SRR 1 N70° W | 85 S 700 340 5.0 3.5 30
ol W= 1 N70° W| 55 S 1,200 180 2.0 1.6 118
* B | MKk 8| N6O® W | 60° ~70° 250 90 15.0 4.8 85

N~S

-3 B 1 N35° E N~§ 300 60 1.8 0.6 35
HE O® 2 N60° W| 65 S 120 100 2.2 2.0 13
®mE g N30° E 90° 80 - 4.0 = -
%l B — 2 N80° W| 85 S 500 200 4.5 1.4 28
R =t 1 N65° W] 70° S 100 80 - - -
- L3 3 N45° E - 100 - - N -
El & 4 N35° W | 40° S 120 30 1.5 3.2 72
2 L3 1 N80° W| 45 N 100 60 - - 50
& & N85° W[ 60° S 50 - 0.4 - -
R N80 E 65° N 350 50 0.8 1.2 21
m R N75 E 90° 250 - 0.2 - -

Fl12k BIEIRFOLR—EER GEEY. 1969)
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BRABOBRIKE : Ih i B RUERARLGNEFIHET 2 S&RAEIRT
55,

FICHRIZICE L ) S TR - BMRNFIK - BMEN S I - Bk
MRS - BRSNS - BMENAS IR - (EH IR - TIIASLRK -
TCUIEE—R0E - TTINE 40K - TN = SR - BB SR - FEELR - v'k#‘ElJJ%~
SLER - BELIBS THIR - BEBYUK - BRELKRL L TH D, 7o, B IIK L
LTRE/R - E/7IR-BR- BB - BER - & - @82 E0H), 256iC
s LD IREL ZSERD SH A L T B,

FRIZE-W~ENE-WNWHX (BHMLWNHATERK). NE - SWHR (B4
LNFIIR < BTN SR - BAENE SR - SR L &) NNE -
SSWH (BmMmEANASHKZL L) BLUNW—SER (FRILSRE - R
Rz &) I2Bs L T,

B, BEIKEIERTL L), —RBREKROFEL LT,

SIS BARE - HRSR - RGN - BEZCHREL - BATEREL - R YA b -
Wadian - BERSL - DUMSMSE - kS - ek - DIHESREL - JISREEL V&, &
BOLL > 24, EHOREIZ0. 1Ll T T 85801 1 AN DR T %145,
F 7z, BHEREIZ0. 1P FORT T 5 5%, KL iR T130.5~1.0mm Kk DR TS
BHLND,

WA asE - kRA - TA - ES&F L)y - EEYVEFA F -
YA b RS EOMLEMT LN ks, BREERIIRRAI - B
Al - L - kBRI - REBREILZZT T2 (85, 1949; #HE,
1953 ; JTHE - WS, 1963 ; EREEMEALH, 1981),

UTFIcREN LTGRO ZB~XD,

BHMRNAES K

AEIRIINTOE DEIRAPHRE T2 FicHH L. EBIRIZE -WRokm#
THEIRIINSOE NEMERT (1), ko AEMERIZ2,100m , BFHEREIZ
560m . FHIWRIEIOm . FH)ArAud. 2g/t, Ag9I3g/t T, B2 BIKBOP TR
KBEDGLRE 2§ (EREBILARR S, 1981), SLIRIZFREES 2 L |
PRI B R AR Y. £ OSMINCEESBAN T 22 I2RIRA R, R
I3 EAE RN T 5 (852, WE, 1953) SLRDFEIRS & Tk



O EBZBILREE

IR 3 25N BRI BN 5 B
iy §E5K350m L
=) RS E SR
\ 2 IR X G
#. 1967)

F52[X W2 LKA

i BN 5 5

$LER270m 1,

HIER0E N

W s - AR IE R

on g neitry ICEA LK
X (#Es. 1953)

wiow | [SARER

TRBEHERD, £/2, EBIRTIEAA ) > - 22+ A4 P0G 2K
TS EREE L L T (BB, 1949 ; WE, 1953), 72, R & b4
B MRDIREL . A SIIEITIRICESI L T2, KR IRIEY R A30m
IETHHMFLEDH LML, 2D BTFRATIIRMIKRA RS "Ry EE"(#
B, 1952 ; 1954) % ¥ DA EBR KR LEHBARD BRI N TS, Z0—
BN RTLBREIND (H53H),

FIRDEBGRIRIC OV CHE (1953) BN AL — FRAEHSERL ., 3l
Efp THBRAITRL 2, £ LT, RKEUSIZMIR ST 2B L2 & L7,
F72, M LSOOI~ B HE I N D, ERDOER L BLCWE & D
BRI DWTEE (1949) IZN1OE X E—WD 2 RIEDOMIBIZ - TR

53X WZEIIREHEEITN 5
SLRE M DR S & U
bW L% bENEE
(et )| ¢, \HEZEIIL
BB LT RO M)




KL, ZDH%NSO—80EnEA . F2I3MEAIBRLZE L,

EE AR

SARIZ EROTEEIZT A 4 FL—72ERL., LIkE 2HRICH2NT 3
(#554[X1), ARELHRIZ AT .8g/t, Ag87g/tGEEES, 1969) DRI+ HL . W2 H

40 120 10 B B0 W 20 O M A 60 W 0 120 W0 160

FOAN 2 BILPRAF(EF JLK 170
m LEIRE GE#EITZL
1967)

SLNFIRBFENO P TR BMALNIRTH 5, AERKIIBBHECRGEDL S
% b, &8 (1949) Id Decrepitation method 1IC& 0, HHEHET2H
H3267C . SRB R A HEIL228°C R HRIIRNRCTOMEBE L2,

7T\ SR B

TCILELREFIZALER A & TEIASLIR - TCI B —SLER - T 8K - TILE=
R 5% 1HIZWNW—ESE#» 6 NW— S EROETES 27T (855
Bi), 29 BIGIUAREKIZ NSOW ~ EWDRATETEI L 2ok Th s, %

0 47 60 80 100 120 140 160 180 200 220 290 260 260 30 30

H505IX g 2 4 SR AR G I AR SR -

- B 1 ERI70m L gLARE
I (GEMIIH . 1967)

72, TCIE -SRI L B RIREE 2 TR LT 5, IEEIEA (1967) 12 &

5t\ﬁmﬁﬂ%?ﬁhﬁﬁiﬁkﬁﬁﬁﬁﬁﬁﬁfk§ﬂ TR & -

T ed b, BHMIETH,» L & b EHICERL Tz L #EES N,

[ZA=FNZS

AYRIZ1960FIC R TR R I N WE—DBIHEEIK TH 2 LAz, LIRS



B2 & ICHRDTRER A DEFE L EMDGIR & Bk B Mo %, AEK
T E - WRKIG ISt - ZHIRIRESKRL D 20, &Ke L TRRIERD L H %
el L T2 (556K, BRIz E» O KE,» 52D, ENE-W
SWO TR 2 4 LT3, 72, BRK~BIRRESEK T, BE - KEH -
BHILA» o4 5 BRESEAE XM,

NE

a1 A mmen o0 on

;lmﬁ I X

R ER A & K BB56[X B 5% gL KRR B gL PR

LR MM AR MU SLRBAE R (B
134, 1967)

IRESIIaE - KRA - MLV 2), HlREZHELLV, T2, MLk
ErE)OFAPOMIC ) ARG Z LR TH S GIREHE,1963),
BEIIM 0 FEYIR & B2 ) £ BB O MAUEEEIRE & FIH SR AR
LU b, SRIZZDEBIKAMEFRTHLT I s, ZAPHEEE -
REEZ LTS (EHEIEA, 1967), 272, EEZEE L T 8K IIMIC
EESLR - FBEILR TH 5,

AERE PLBRICEEERLRLL,

VI. 1. 2 EN#BE :

IR (R O AEGUREE S L7 OB L BLAK 5T B, BRI
BOERKFE ISR T 2 LRI SRR TH 3, BB HRILFES(1934)
&3 &, Bk EM & ERHE N4OE60—70W T, BRIEIZHI90~180cmTH 5,
i, & RosERIFNETNLL/, g/t Th-72, BERIIFELOAT
BIFE CICES Th o7z,
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VI, 2 $A-#t-E#H

VI. 2. v 3tBsmly (KHT, 1954,1958; 5 - E4, 1964)

OB AT ST 2 b BN A T o MR AL B A
¥5,

B OFE FERAMS SRR & EiP, WBHISEIC 3 ST TH -
8 - WERFIREZRR L2, SIS LY, 80 - 8 - BERORESEBES 11, B
D3RS 1T BEGLEET k ) SEEML L | BT AR AR R (R
L) i1z,

0%, EREBIIUMRASHALRLENR ), R@EMKEL 2227, W
FI38LE (1963) (T Mg 21E1EL 72,

SRR USA AR AL oRAL 3 knE P 3 knd #FHIZ 54§
L. SEOEEREDP LAY, —HIZFOEHICLEEL T D (BL4E - 5857
X), SiRIZTEHERNDES - WERINZ B RERE - AENGEL & (BE
trop o mmaE) HUCHRIET 2 X8Ok TTHE T RKTH 2 ( KHT, 19
54),

%hB, GIRIZEZERL S UBIERICLEDLND,

FERHKIZI=ZFHKR - ZHHKR - BEEIK - SHELK T, s RER
SRR - N REER - ILRRELER - N RELIR - B IRER B X TSR 8
bHb, —FHRBLPIBHIZSHKIT LWERIIK L L THRES N, HPRIZ
E-WR%F2 LT, NW—-SE RBIUV NE—-SW &2, 2ot
1340—80 STH 5B, BEHEIIZNSNIIROLELRGLIFENERYIC %
WIS 5, SLIRPICITSEYCIRES, AR, MBI, WRER. SRR
LENBD,

ST SR BB - FOERE - DTSRG - FTEASL A & L, —ERRERRERGL & 11
J. TNLNEALMITEIKBCENERIIEN DL, T2, HRTH TR
RS X 2 — LRI I H b D, MROLWITOE - HRAE - &L -
KEA LD % b, BEEEIERA - 31k - BRI - By SRk Th 5.

S£ERE BISKRICEEEMEZRLL,



18 3 EA 3 18] 6l M| EAER (R KN
{m) {m)
=1 473
1 | N40~45° W 50° S 200 60 0.60
Lip=E 73
S 50V N50~55° E 70° N 100 30 0.30
S 200V N65° W 50° S 80 45 0.60
3 RHES N70~80° W 50~60° S 320 150 0.70
3 WA N70~80° E 50~60° S 230 150 0.50
7 B N60~65" W 40~65" S 280 60 0.90
1,200 V N45~60° W 40~60° S 90 - 0.50
1,350 V N60° W 40~50° S 120 - 0.50
1,410 V N50~60° W 55~60° S 50 - 0.80
1,440 Vv N60° E 10° S 50 - 0.76
KE-Z 473
N 50V | N80° E~N70° W | 40~70° S 900 250 0.70
N300V NB5~80° E 60~70° S 280 210 0.60
N450V N70~80° E 60~70° S 250 150 0.50
N550V [ N85° E~EW 45~85° S 550 250 0.50
N950V N60° E 80° N 60 - 0.20
N 1,000V N70° E 80° S 10 - 0.15
N1,300V N85° E 60° S 180 30 0.40
N1,550V N85° W 80° S 100 - 0.60
N1,800V N50° W 75° N 20 - 0.20
N1,850V | N65° E~EW 60° NorS 180 - 0.30
5100V N70° W 80° S 25 - 0.30
S 200V EW 70° S 30 0.30
5400V | N80° E~N80° W | 50~70° S 600 180 0.80
S 430V N80° E 50~75" § 50 50 0.20
5500V N70° E 70° S 70 - 0.15
S660V N70° E 70° S 130 30 0.20
S680V | N80° E~NT70° W 0° S 60 30 0.20
5700V N60° E 70° S 90 10 0.20
VA% 473
25 Hidl EW 60° N 300 - 0.50
N 240V N60~80° E 140+ 0.5~1.7
S 150V
15 $K
130v N70° E 70° N 60 20 0.20
400V EW 90° 100 90 0.70
470V N65° E 70° N 80 10 0.50
[HIEF /973
1 54 N45~60° E 75~80° N 60 — 0.40
2 54 N70~80° E 75~80° N 90 20 0.90
FAIIDE R | N45~50° W 60° S 120 15 0.30

Blak ALRSILER—EZ (LHE, 1963)




NI950V

\‘
Ao REE) VP
§

N 1550V

N240V

pEEREE) EEMLK No 5V

N i Sk

b2V SI50v
ol AL
FOBP
5400V, A\%
it NI -
w57 ARG FESGER (IUH, 1963)
EEER REE() 843 FHERQR)
012~ 214 HE 49,523 0.8 113
W22~ 384 [ 555,481 0.85 4,437
BHR21F FE S 16,666 1.4 227
W22~ 384 ” 449,464 1.8 8,775
4 LT 305,300 2.45 6,838
Bf22~384%  RIKMUR 68,084 t
B3~ 1664  HEPIHaE 25,806 g
KiF113~ 3848 " E$ 16,124 kg
6424 Au S5g/t, Ag A0g/t+ %15% it%ﬁiﬂliﬁ%ﬁ%i

(WEHERT, 1967)

viL 2. 2 LEEEHBX

FEERK OB XL UNIIBEN 6 ENBHERE RS, SUERE I ED S, W
145E12 2080 t O IRAE - BFELAH % & 4L, MRRI20EICRIL L 72, BRAUZ3EIZ £ ffy
BlREREBEGLHAIIHE -2,

RELKIL BUSK E SbNh, FORMITHNEE TH S, IIH(1963)



kb E, REKIZBEZERBOHBERIKE: TN H{ BREERICIRET
LHMRIMETH B L3N T3 (F58H), LirL, KRAENKRZOBKICE
ZEBOGmIIEDLNT, FEL L TRRRE TV b AEEEIKE LA

58 = ESLILGARR (LLHE, 1963)

WM. 723 —MEANEIC A2 NEEZ L b, BUE, HLl< A0Sk
AT 2 2 TEL WD, FUER PSR - HE08E - HBELO
Mg EL HLILELRS L NE Z L, £ LT, FERH (1953) Rl 72
SRR & L TOBRRIIK &4 ) R 2 £ 2 6be 5 &, KRB
PR EISHEE L 27z,

WHEFAA (1967) 10X 5 &, A ENGL - WAL - WML - 75
EREL - WEELD LR ) . RO ST AR - HOKE - KIRE - BERALN LB,
¥, GARMO—FIE LT Cudt%, Pbl%, Znl2%, Agi7g/t, S26%&
V) EsRAH B (MUEFHERT, 1967),

Vi, 3 & M
ARSI T 2HE =5 - BUREB D2 DHETEH & L THA
INTwa,

KGO 7 VIRICHHT 2L RMENRBREREORKEGII B E LT
FHENT B, HEMEOBRN XSO ERABEIX SIVE T, £t
TR0~ 150em KD HVIER & L THAL TWd I 280w, ZoMEF TR Z
NEELRLE L SICHRALTwa,

HEEE OB IZLF E L CRBENTZ 205,



Vi. 4 EBERELUHTK

ARG (LIRIR DB AL % w7, BBFI49E D 5 IBRIS0F Iz b 72 ) i)
BICENBRFBNELLR=) > 7P EHIN L b b, K—) > 7
HHDFIN L FE TEM S L REL000m F THREI S 1Lz, HUKIREIR62T T
Hb, Abv—F—%72lm» 5863mICxiE L, ZHLIEE UL T, K
K7 (G, L, —1156micE&iE) (2 & D HAL &R . 25.8CHiEAKA36Y »
VB L 2 BEGIETER) . La L, SRRy 2 LR RIEAMERWZ &
b, BHT2ETCICRELT. BERH L - T3,

—7h . MTROHMAIL BN RSB TFED FFE % & T, B E#EDh» L&
KLTWBDETHE (EITL, 1980), L L, HEMBOWBERBIIHT
KGR EEZ bNBZ s, SHRERBORELSH S,
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(Abstract)

The Maruseppu Hokubu district, of latitude 44°00" to 44°10N and
longitude 143°15" to 143°30E, is located in the eastern part of the Kitami Mou-
ntains, in northeast Hokkaido.

Geology

The district is composed of Cretaceous sedimentary rock, Neogene
granite rock, Neogene volcanic and sedimentary rock, and Quaternary
welded tuff and sediments, as shown in Figure 1.

The Cretaceous System

The Cretaceous System in this district is composed of the Hidaka
Supergroup in the Hidaka Belt and the Yudetsu Group in the Tokoro Belt.
Hidaka Supergroup

The Hidaka Supergroup, located in the western and southwes-
tern part of the district, is made up of sedimentary strata containing mainly
sandstone and mudstone, intercalated with acidic tuff, conglomerate,
greenrocks, chart and limestone. The geologic age of this supergroup as
given by radioralian fossils, puts it in the Campanian and Maastrichtian

eras. The supergroup is divided into the Uenkotan Complex, the Kamimaru
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Complex and the Kanayama Complex. These complexes are related to each
other via fault lines.

The Uenkotan Complex consists mainly of sandstone, mudstone
and greenrocks, intercalated with conglomerate and pebbly sandstone.
The thickness of the complex is 2,200 meters in the northern part and 1,000
‘meters in the southern part.

The Kamimaru Complex is composed of a main part and a pebbly
mudstone part, intercalated with small amounts of melange. The main
part is made up of sandstone, mudstone, and a mixture of the two. Melange
is made up of muddy matrixes and some blocks composed of acidic tuff
and chart. This complex is 1,000 meters thick.

The Kanayama Complex consists of a main part and melange.
The main part, up to 4,000 meters thick, is composed largely of sandstone
and mudstone, accompanied by pebbly sandstone, conglomerate and
acidic tuff. The melange is composed of greenrocks, chart, acidic tuff,
sandstone, and mudstone, as well as small blocks of limestone.

Yubetsu Group

The Yubetsu Group occurs at the northeast corner of the district,
and is composed mainly of mudstone, intercalated with alternate layers
of sandstone and mudstone.

The Neogene System

The Neogene System consists of early Miocene plutonic rocks
and three formations from the middle to late Miocene, composed of sedi-
mentary and volcanic rock. These formations are the Kohnomai, the Mo-
betsu, the Tomeoka, and the Shanafuchi, in ascending order. Many Ter-
tiary dikes intrude into the Neogene and Cretaceous Systems.

Plutonic rock, occurring mainly in the southwestern part of the
district, intruded into the Hidaka Supergroup and thermally metamor-
phosed the supergroup, resulting in biotite hornfels. The lithologies of

plutonic rock are granodiorite, granoporphyry, granoporphyrite and qua-

— 106 —



rtz porphyry.

The Kohnomai Formation occurs mainly along the Mobetsu ri-
ver in the western part of the district. This formation consists of a lower
member and an upper member. The lower member, which rests uncon-
formably upon Cretaceous rock, is composed mainly of black shale and
hard shale with basal sandstone and conglomerate. Marine molluscan
fossils, plant fossils and radioralian fossils are contained in the lower
member. The age of the radioralians occurring in the shale, indicates
this formation is from the middle Miocene. The lower member is 100 to
510 meters thick. The upper member is composed mainly of alterna-
tions of mudstone, sandstone and tuff, intercalated with pyroclastic
rocks (K1-K 7). These pyroclastic rocks consists of andesite lava, homo-
geneous hyaloclastite, and dacitic pumice tuff. The upper member, un-
conformably covers the Cretaceous System in the western part and east-
ern part of the district, and is composed of conglomerate, sandstone,
mudstone and tuff. The thickness of the upper member is more than
480 meters.

The Mobetsu Formation covers a wide area, ranging from the
central and northeastern regions to the western region of the district.
This formation unconformably overlies the Kohnomai Formation and
Cretaceous System, is composed of 5 members, and is characterized by
terrestrial volcanic rocks. The Kamimobetsu rhyolite lava member 1s
up to 350 meters thick, and consists of rhyolite lava and obsidian lava,
including perlite lava. The Fumi dacite member is composed of dacite
lava and pyroclastic rocks, and i1s more than 120 meters thick. The Shi-
bunotsunai pyroclastic rock member is composed mainly of acidic pu-
mice tuff, including tuff breccia and lava. Its thickness is up to 150 meters.

The Uenkotan-Yon-Go-Gawa conglomerate member and the
Shirakabatoge pyroclastic rock member occur in the western part of

the district. The latter i1s composed of dacitic welded tuff. The thickness
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of both ranges up to 260 meters.

The Tomeoka Formation occurs at the eastern part of the dis-
trict. This formation 1s composed mainly of basaltic hyaloclastite and
lava, intercalated with shale and sandstone. It is up to 580 meters thick.

The Shanafuchi Formation, which unconformably overlies the
Tomeoka Formation, the Mobetsu Formation, the Kohnomai Formation
and Cretaceous System is extensively distributed throughout the east-
ern part of the district. This formation, comprised of lower, middle, and
upper members, is characterized by lacustrine deposits and terrestrial vol-
canic rocks. The lower member is up to 200 meters thick, and is composed
mainly of conglomerate and sandstone, intercalated with mudstone.
The mudstone contains upper Miocene plant fossils and limnetic diatom
fossils. The middle member is 50 to 160 meters thick, and consists mainly of
acidic pyroclastic rocks, intercalated with andesitic pyroclastic rocks and
basaltic pyroclastic rocks, including hyaloclastite. The upper member is
up to 220 meters thick, and is made up of dacitic pyroclastic rocks, basal-
tic lava and andesite lava. The pyroclastic rock includes welded tuff.

There are many dikes, composed of basalt, andesite, dacite and
rhyolite, found in the Neogene and Cretaceous Systems. They primarily,
run NE-SW, followed in order of abundance by NNE-SSW, N-S and
NW-SE.

The Quaternary System

The Quaternary System is composed of the Hakuryu Formation.
the Dai-Ni-welded tuff, river-terrace deposits, slope deposits, fan depo-
sits, landslide deposits and alluvium deposits. ds

The Hakuryu Formation is composed of sand and gravel and is up
to 8 meters thick. The Dai-Ni-welded tuff is rhyolitic. Other deposits con-
sists mainly of gravel and clay. Terrace deposits in the district are divided
into 3 units, ti-ts.

Geological Structure
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The district is characterized by the prevalence of NNE-SSW and
NE-SW trending normal faults.

The Uenkotan Complex of Hidaka Supergroup has a trend of NN
E-SSW, and most of the strata dip, 20-90°, west. The Kamimaru Complex
has a trend of E-W or NE-SW, and most of the strata dip 10-90° N or 35-80°
NW. The Kanayama Complex has a trend of NNE-SSW to NE-SW, and
most of the strata dip, 40-90°, NW or SE. The Yubetsu Group has a trend of
N-S to NNE-SSW.

The geologic structure of the Neogene System is broadly folded
with low to moderate dip. In the northeast corner of the district, the Mo-
betsu Formation has a gentle basin structure. The Kohnomai Formation
has a poorly delineated NE trending anticline and syncline. In the eastern
part of the district, the Mobetsu Formation and Shanafuchi Formation
have a weak basin structure, resulted from the subsidence in the Shana-
fuchi period.

Economic Geology

Gold and silver deposits and Cu-Zu-Pb deposits have been found
in the district. The Kohnomai Deposits group 1s the largest, consisting of
12 deposits. The ore deposits are of epithermal fissure-filing Au-Ag qu-
artz veins occurring in sedimentary rock (the Kohnomai Formation), vol-
canic rock (the Mobetsu Formation), and dike rock. Their veins, which
contain native gold, native silver, argentite and other silvers bearing sul-
phide minerals, have a trend of NE, ENE and WNW. The Kohnomai
mine, which began working in 1918, produced 11, 488 tons of crude ore until
it closed in 1973. The average grades of this ore were 6.4 g/ 'ton Au and 108
g/ton Ag.

Another gold deposit 1s found at Kiyokawa area in the southwest
corner of the district. The gold deposits here consist of a quartz vein which
has a trend of NE and is 90-180 centimeters wide. The grades of the crude
ore are 11 g/ ton Au and 21 g/ton Ag. This mine has not been worked.
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The Kitami mine has big Cu-Zn-Pb deposits, and is comprised of
7 deposits in Cretaceous sediments and Neogene granitic rocks. The veins
primarily run E-W and NW-SE, and are composed mainly of chalcopyrite,
pyrite, sphalerite, galena, chlorite, quartz, and other minerals. Until the
mine was closed in 1963, it produced crude ore in the amount of 605,004
ton Cu, 466,130 ton Pb and 305,300 ton Zn.

In the Kami-Fumi area in the eastern part of the district, the Fumi
mine is known for Cu-Pb-Zn deposits. The deposits have both massive
ore and network ore, consisting of chalcopyrite, galena, sphalerite, tetra-

hedrite and pyrite. The mine has not yet been worked.
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