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1 2 3 4 5 6 7
Si0, 51.5 50.9 51.3 51.5 51.5 51.6 51.9
TiO, 0.38 0.53 0.34 0.38 0.37 0.45 0.38
Al,0, 1.66 2.43 1.92 1.92 1.99 1.96 1,59
FeO* 9.68 10.2 9.45 10.1 10.4 9.89 10.3
MnO 0.43 0.33 0.32 0.50 0.50 0.43 0.52
MgO 14.0 4.9 15.1 14.4 14.4 14.1 13,7
CaO 20.9 19.9 20.1 20.1 19.8 20.4 20.5
Na,O 0.27 0.25 0.26 0.37 0.36 0.28 0.27
K,0 — — 0.03 — 0.01 — 0.01
Total 98.82 99.44 98.82 99,27 99.33 99.11 99.17
0=6

Si 1.95 1.92 1.94 1.94 1.94 1.95 1.96
Al 0.051 0.084 0.064 0.057 0.060 0.055 0.041
Als 0.023 0.023 0.022 0.028 0.029 0.032 0.030
Ti 0.011 0.015 0.010 0.011 0.011 0.013 0.011
Fe 0.306 0.321 0.298 0.318 0.327 0.312 0.326
Mn 0.014 0.011 0.010 0.016 0.016 0.014 0.017
Mg 0.991 0.836 0.851 0.807 0.809 0.795 0.772
Ca 0.849 0.801 0.811 0.811 0.800 0.824 0.829
Na 0.020 0.018 0.019 0.027 0.026 0.020 0.020
K — — 0.001 — — — —
Ca 43.6 40.9 41.4 41.9 41.3 42.7 43.0
Mg i 40.7 42.7 43.4 41.7 41.8 41.1 40.1
Fe 15.7 16.4 15.2 16.4 16.9 16.2 16.9

«& ¥ FeO 2 BA (EPMA 547 : AfRToth)
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1 2 3 4 5 6 7 8 9
8i0, ©os1L9 52.4 52.3 54.3 53.8 52.8 52.9 52.3 53,2
TiO, 0.09 0.26 0.22 0.18 0.17 0.20 0.07 0.11 0.07
ALO, 0.34 1.71 1.28 0.64 1.12 0.85 0.67 0.67 0.35
FeO* 23.7 19.3 18.8 19.1 18.7 21.0 21.3 22.9 23.3
MnO 1.72 0.55 0.54 0.82 0.65 0.83 0.91 1.40 1.52
MgO | 20.2 22.7 24.2 23.5 23.5 21.8 21.8 20.6 20.3
CaO 1.02 1.64 1.51 1.55 1.64 1.47 1.45 1.12 0.73
Na,O 0.04 0.03 0.04 0.02 0.03 0.02 0.03 0.03 0.01
K,0 — — — — 0.02 0.01 0.01 — 0.01
Total 99.01 98.59 98.89  100.11 99.63 98.98 99.14 99.13 99.49

0=6
Si 1.98 1.96 1.95 1.99 1.98 1.98 1.99 1.99 2.01
Al 6.015 0.040 0.052 0.006 0.018 0.017 0.013 0.017 —_
Al® — 0.035 0.004 0.022 0.031 0.021 0.017 0.013 0.016
Ti 0.003 0.007 0.006 0.005 0.005 0.006 0.002 0.003 0.002
Fe 0.757 0.604 0.586 0.586 0.576 0.660 0.670 0.727 0.735
Mn 0.056 0.017 0.017 0.026 0.020 0.027 0.029 0.045 0.049
Mg 1.15 1.27 1.34 1.29 1.29 1.22 1.22 1.17 1.14
Ca 0.042 0.066 0.060 0.061 0.065 0.059 0.058 0.046 0,030
Na 0.003 0.003 0.003 0.002 0.002 0.002 0.002 0.002 0.001
K — — — — 0.001 0.001 — — 0.001
Ca 2.1 3.4 3.0 3.1 3.3 3.1 3.0 2.3 1.5
Mg 59.0 65.4 67.5 66.6 66.9 62.9 62.6 60.2 59.9
Fe 38.9 31.2 29.5 30.3 29.8 34.0 34.4 37.5 38.6
» @#% FeO 285 (EPMA 51 : ARFu)

L. BRFXLER 7144 FKILABAORRTOMS

2. #a)llKICER, SFRAEERE RIS KLAREORRIBOMSRE, M&TRE

3. A, ¥RERD

4. BRAREXLEE, ST SERERILEEENNESR, BRPRE

5. [, ¥dhERE

6. EHEILKILEE, %Eﬁf%ﬁﬁﬁmexmﬁﬁsoaﬁﬁﬁﬁﬁ Kdh P RER

7. I, KRR

8. BERELALEE, ANGEUEKILAREORRIOMS, Bk RIE

9. [, #5fhEKER

TIX40-70" LI 5. JBEIEH 2 RUINO A — R TR00MTH 5. AHUIE TIIERCE A DT L A ER
NAT Y FALA - EFEIKABE T 2 B3E N — MIEMOWMRLZERL AT 5 K LIRS —5E
HINDIRD KT ZIRAEEE R AN EN D, ZORIIE-mB—EHTH D, WA K OERD &
[EAAN

AR5 IS COHIE TIINAAIRAIEE Y, A THIES00mT, FEoF 74 v
FA T FECIEME DL TN E ERTWa. HE O EMIZERERAN) LA Tkt —rE R
HETH DM, AU b~ LA )IHEE5IC U CZ ol cIbdb —mrrEicis 3 5. AiEdns
HulE & RRC IR, PR A B Tl — K I LIRS 7K Hh —IRHERE ) & BEIK FA s D RN — )&
BOBND

RN LAR O Hius T, BRIV R P 5 1R O A RS LT O ARIRAYA Y, FEIEL, 300 miZ



W15 Ao JIKIEBEO B Ao~ —DEEIAA TR T AEA b, AT ITEREI S (FH )| A )

Je 503, mE CALAL IR —m B TR OWEIC L > T b, Z0
AR AR, R0 ERET P 5 R AR PR IS5 A0 L 7wy, A sk
PRI I W T IR LSBT R E) R 21X Lo &350
LGP T 1) D [ R OV bl & b SFE IS &2 R,
IR ALAL R R TG & UL P —T R T T O Wil D 58 5% 1)
Thy, WBIFESLL, —ETIEERNE L & bl T D,
SRR VA MU A s & RF L2 20 D s,

AR & 51, A e IR ILEEREEE 0O RER 53 AR K LM 4
EBIUCHED ZIRHER N D0, BEMESETHEEL —EL
TV ZEns, MK LOREWIMOIEEIOED & ki S D,

V. 7 M M B (S

e

w2 ER-fEx (1933b)

Wt A (I VS A R M O MERIER 4 AT A > 7)INT
DD BB IHI O R EAM L L Tma Shiz. LrL, £0
%, WM (1961) - Kanno (1962) RONEAIZ) (1963) 7Z2E73,
A HET D B A2 R OMER, Znboflbaniitt \EE
B T2 ENHALNERoTz. LR - T, BUEIRHENE O

7307

MVVVVY
Vvvvy

WA &\

10m [ = .

AR B

KRR S
- Pt

g &
L2y R4

23 TRYE

A3Y7

vILhE

8~ PRI S

WI6R A v JIKILERE RENEO
TEAWOBELRR
RESITRO Y = JILK L 2SR



U HU ZHEIAR S R IE A SR OFIBIIARE & 725 T .

S AR TRIII - )R ORI IR < BT 5130, BHEBIITRWICETTE
TR & Tl L T .

A LL L TRERDESENLRY, IV MERUEIEZ > TV D, —RICHIR MR -
Bea L 2 DERE LIz o Ly MERUWE LV MEERERET S (B1TR),

WAEIEH—B B xR L, BRI SR E TH Y, EFICHERTHD. BAREZIRL
Z, BIKE L2550 b2 < Ronsd. £, REPIITRIMEIORE - 808 - BEN R L,
RUBELREEICRIET D b2V (FB18K).

HEE ISR IK— 5 IR — et PSR iz B L, e =R Dk LIk - i -
VA« Fx— bk - ERIREEZ LU, BB RORIEHE - WEEHK OV MNER ELEOEAD
HA—MEEN DR, PR L o THERE STV 5.

OV NEITHFRGEERL, —RIBMRTH D ILT 2 L EIKADBLL o THET 5. v MEIT
HEHBLTRBY, LIXUESESAONEEEET.

BERCEIIHIR—IK A% L, RE RIS A X0 DIHLBID YA X CTEEETH D, BEIREIT—
fRIZE S50cmEL FCTH Y, WEBHICEEE LTHERD.

RV T

L2253 v 20
HEE

Cl AEERS
(B H 15 PHEE
CEEE

BOHE PR E
TLBRAERS)

AR &

o~ AT S BB

BREUHNYE
LEHA £

HEEBE

AP EHIFIC N T, KEIEER—FKEE 2T DES
3. 6MOTHEEE % B 5T, TAORBRNE L MNEEE DR IK &
WEL IV MNEEREGITB> TS, ZOREOBEENHH
CFEZHES D, Z ORI 2 TEMIRE o FEbiis 8 &
—HRibE OMATE T, RBEOREENHE THD.

HURMBHE Clitgta s 23 5 hies & g tarh—HRm A & 23
HET 5. BEAE OB TFHBRE20emO L ICHEEN %<, K120
X50emDbLObLEEND. WEPICIIREESA RO D

BRI EFEREIZ BN T, ABITKIIRB I & B EOM
— RIS LR S 1-3emBEEE OB ATBOM A LV 78 5.
T NETERZERRD BILD.

FRHANE GBSO ClL, A /ML ST tg kb s 23
BV, WHBERICEEN TS, F72 2 OHIRIZITHEE 23 565E
FTHESRBY, < SVEEEET (F1X).

RN T, ABIEREIKAOBES & Stg e K UK
CAIRIIY S & SAIAE LT D,

EISRBAE AR AR b o FVIET, ARIIRE SV MED
EL, JEI20emOfiab A X0 IKGEIKE A 1 EEAET
5. WHY L MEERIEARE EN5.

HSRHUIR OB NTIT IV T, AJE L5 -30emoD B X (g

- -
— —

BT SRR

(BAEARTHE) MR OB S (B @) A &SRS 10-15emD R G h—HRIbE E N ERE TS (H20).



BEHOEEIISEB e TH S, £7-, TORUICEEARBRANT 5, Hlck->T< &Y
BN L WRFF L 72 DEA RO HND.

BN ST T 5 7 A JINTHNT COHIRTIE, AEITBAaOES & HIXKGHREO @M 7
Y, JEE5-50cmD i fRfE 2T (211K . ASg O FEEH D H40-T0mOD FEFR 2 V3R .00 4 P 22 LA

HI8 WEMNE SRS D AUEEL (T ko R )

HIOK WET O SVEEELTOMYE  @IHIEE VB O= /M (EE212. 1m) 2% 5 biE)



520 WENE T OBES A B (R 5 ) e B o R S)

KINAHEE 2 PAET 5.

AR MBI A SR SR S OSSR I 38\ C, AR TR G OIS & BIK AM—HLRi O E N EfE 3 5.
FIFBEL-2emOF ¥ — b - LA EOEH—MEENL R 5. WA IR EENREETD.

RY Y2 FANTRHBICISN T, AEIEIERICAIKE O h—HBIRYE « MBS 5700, BUEAD
2HEEND (BB221¥).

BE R OREEIZAK) Mg T 450 m, BEEHUR THI400m, HHIIEIL THIS00mTH 5.

tdm FeEixRA - AR - B b AR EAZET S (F23X).

FULA I3 6 £i$ X 912, Chlamys kuromatsunaiensis Uozumi & AkaMATsU, C. daishakaensis MASUDA
& Sawapa, C. cosbenss (Yokovama) , Monia macrochisma DesHaYs 72 E3ERET 5. ALfal3id & Fasms
BOMERE R L, FONED S ITEIRRENHRORESREIND.

HILIALAIZOWTIE, Asano (1938) ROFSH (1959) OHERDHD. KA Tl /3419 2 i
W SERT D HEFLIEAITE 7RO LBV TH 5. Cassdulina sublimbata Asano & NAKAMURADME
ECH Y, Cibicides lobatulus (WALKER & Jacos), C. refulgens (MonrForT), Cassidulina japonica Asano &
NAKAMURA, Elphidium crispum (LINNE) 72 E &k TWD. HBikod & 5 ICARRE b JUI Ttk ok
FICECHEZ T PINEE LT, 1OROWMEN S 2BE L7, F3F (1959) (TR 28 TR
EHLISITEE B AR A BESR TR S, PEERHIEITER A AT LA REE ) 8 ORE I 5 Z & s
5, WHER OIS I ZHERIRE 23 B A0 0, PEER MG L 0 B &R L72AY, 2 OBA o FEEHik ok
FRERIIAREOH  RIEDO S OIS T 2.

BFEfR  TErEALEEIC BV COEIE & T2 o BiariE & OBk, BAEMB TS (b -



cpoocooa

©00acoo0

# ® ~100m
PRI r 80
ﬁﬂ N wloeopooo [
RREWE |20 3R~ — HHE 60
TNV RN
* ~———hassd BREELE | 4
------ | mrawp s
soeovosoe B R L 20
# L o
INVISY.Y7N VRPNV At B
TONDIANAY SONDNIANAY
A A &6 A4
vV Vv VY|
A O A A LY
77‘ vV VvV VOV
o AOBNL L
" omere| grman s
)\' TANA AL
U Vv v v v B B
% A A& & b 4]
*8
& &b a8 KIUAME
vV oV vV VOV
22000 (ERBEEeRERWE)
E A & A A A
La aaan| (EHEWLE)
E A A B Ao
]
£
0
I

$21R  WRER T oA RERRE R e —



22l WM T oS LEA KBRS (R2 3254 ) Fif)

BINN

xM-3

s

M-8 _p.
E&F\]}\xx P

/P-1

x M2 xm-4,F-1
M-
xM-5,F-2 7N

xM-8,F-3

M ALEER
F o RilekaEn
P foRiLbEN

|23 ARRAN—RTHMIZ ST 5L EEARR



kr, 1968) L DRMHIHINTNDA, —MRICTIEIRES THET 2. RSN, WE AT
T C RN R T 2 BAANEE, BRI OO g T v )ik g, £
SR B CHEIBIL A SR EZ TS REAITE STV D (FE24K).

7RE, WA - AR (1982) (TMEMVE P OREERE A KA CBBRS LD &S BRI
5, WEME & eIk EE R R OBRICH H & L, LaL, #EE ShI-BAEIKHE TS
WANA - AREGLHOT, THITKIST 8B OBAENGE 3T o JILKILEEE T NS IZRWESh
7Rinoto. WEME P O Z OBFRERIREE IR O X 912, BETEILIIEEOTEENCE T S b o &H
ha.

WERE AR RPN & PEE T IS LA OB &, E IR E Lk s
BAERD B LOITHMT 5. BARNIERHE VER CAJE o &2 At FE-FE g # 0> & LA -Fa R P & %
L, BiRHE20-40" TH DA, TOOH ISR L T HE045r CTli40-80" & 237e 0 OE{LE R .
HFENNSF 72 7 AT TOHIRCREEIND L 512, T a)lLKIEEE ORESH N HK
Y-BEEECHRIZ90-200mODFIPHIZ30-60" & TALO H v I K ILEEFEOBURNT LI VBRI Z R L, Zh
XV HIZ20-100mOHIPH THIEIXT0-80" L BN L, BITHETIX20° LAF &FRBIRNT 72 2B H i
. ZOWMIRBOBERENITEMNCHEE L=, 7 U —ROBEEZRTZEBH D (25, 26[).

F2A W a)IKIEEDO AN T s T AL A N ETRESICE D WEIE mEoRr, Bam)izEg



Hex EMEERLER

XN (EHM—3)

Boreoscala sp.

Yabepecten tokunagai (YOKOYAMA)

Chlamys cosibensis (YOKOYAMA)*
daishakaensis Masupa & Sawapa*
hastata hericius (GouLp)

islandicus (MULLER)

kinoshitai KuBoTA

a0 o an
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Q0 a5 n
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Puncturella nobilis (A. ADAMSs)

Acmaea pallida (GouLp)

Notoacmea sp.

Calliostoma (Tristichotrochus) multiliratus (SOWERBY)
Homalopoma amussitatum (GouLp)

H. nocturnum (GouLD)
Lacuna decorata (A. ADAMS)

Batillaria cumingi (Crosse)™®
Crepidula grandis MIDDENDORFF
Tectonatica claussa (BRODERIP & SOWERBY)
Cryptonatica janthostomoides (Kuropa & HABE)
Boreotrophon candelabrum (REEVE)
Ocenebra japonica (DUNKER)

Mitrella bicincta (GouLp)

Indomitrella martensi (LISCHKE)
Nassarius (Hinia) festiva (Powys)
Searlesia fuscolabiata (SMITH)

Neptunea arthritice (BERNARDI)
Ringicula sp.

Suavodrillia cf. declivis (V. MARTENS)
Acila insignis (GouLD)

Limopsis tokaiensis YOKOYAMA
Glycymeris yessoensis (SOWERBY)

Pecten cf. naganumanus YOKOvAMA®*
Chlamys nipponensis Kuropa®
Mizuhopecten tokyoensis (TOKUNAGA)™®
M. _yessoensis (JAY)®

Monia macrochisma DESHAYES
Crassostrea gigas (THUNBERG)
Modiolus modiolus LINNAEUS

Lima ungaris LINK

Moellera cf. jedoensis (LISCHKE)
Pillucina sp.

Diplodonta sp.

Venericardia (Cyclocaldia) crebricostata (KrAuse)®

V. (Cyclocaldia) ferruginea CLESSIN
Miodontiscus nakamurai (YOKOYAMA)
Thyasira tokunagai Kurobpa & HaBe
Lucinoma annulata (REEVE)

Clinocardium californiense (DESHAYES)
Profulvia kurodai (Harta1 & NisHrvama)*




HeR (oTF)

Phacosoma sp.

Callithaca adamsi (REEVE)

Callista brevishiphonata (CARPENTER)
Macoma tokyoensis MAKIYAMA®
Panope japonica A. ADAMS
Anisocorbula venusta (GouLp)

Mpya japonica Jay

M. cf. truncata LINNAEUS

Solen sp.

Coptothyris grayi DAVIDsON
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(1980) (X4 1 Hitkk o> Jnsle g D ER 3T 24TV, AR P ZiREE I 47~ 7~ Cryptomeria, Chamaecyparis 72
ERNACEHIKAZ AT D MR DR R, F¥BI% Picea, Larix, Betula 7 EZER I ORMTED IR,
#0813 Betula, Fagus 72 EREBEH], s L#IE Picea, Abies 73
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wOR /RN - fk) | EETERHL AR

BRI s 1 e 1 R S Sl S S
P—1 P21 P22 P—3 P—4 P—5 P—6 p_73

Picea 35.0 32.5 36.8 58.6 55.9 27.3 38.3 39.8 (;{(;I).:l“lx;ec&
Abies 3.5 24.5 7.0 7.0 22,9 12,5 4.5 6.2
Pinus 7.8 2.2 3.9 5.2 2.8 0.5 9.8 5.6
Larix 5.5 — 0.4 1.8 0.7 — 5.4 —
Tsuga 0.4 — 0.4 0.5 2.2 0.9 1.8 —
Cupressaceae — — — - — — — —
Cryptomeria — — — — 2.2 — - —
Alnus 12.2 19.4  23.6 9.8 6.5 13.9 20.3  23.0
Betula 31.4 19.4 25.0  14.5 4.3 43.0 12.5 19.6
Salix 2.4 —_ j— 0.5 1.8 0.9 0.8 2.8
Tilia 0.4 — _ _ — — — —
Ericaceae 0.4 1.1 0.9 0.9 0.3 0.9 3.6 1.7
Myrica 0.8 0.6 1.7 0.9 03 04 2.6 1.1
Polygonaceae 0.2 0.7 0.9 04 09 1.1 88 20.3 (%)Herb
Chenopodiaceae — — 0.2 0.2 — — 0.3 —
Caryophyllaceae — — 0.2 — —_ — 0.6 _
Ranunculaceae 7.1 0.7 16.9 3.3 8.4 155 6.0 5.9
Cructiferae — — — — — — 0.2 —
Saxifragaceae 3.3 — 0.3 1.1 — 2.4 0.4 —
Rosaceae 1.5 5.9 1.0 — 3.1 1.4 8.8 5.2
Geraniaceae 0.7 — —_ 0.4 — —_ 0.4 2.9
Epilobium - — — — — — 0.2 —
Unmbelliferae 2.9 1.7 1.4 4.4 1.7 3.2 3.8 6.4
Gentiananceae 3.4 0.7 0.9 0.6 0.9 0.2 338 2.3
Carduoideae 7.6 0.3 4.8 2.1 0.9 10.9 5.8 33.3
Artemisia 0.8 3.1 2.3 1.2 0.5 4.8 6.2 0.8
Graminea: 29.3 10.7 12.0  33.1 24.4 28.3 27.5 13.6
Cyperaceae 8.7 4.2 2.1 2.6 7.9 4.2 7.6 —
Liliaceae 2.9 0.3 6.1 — 0.2 0.9 — 0.4
Iridaceae 0.2 — — — . -— 0.2 —
Menyanthes — —_ —_— — — — — —
Lysichiton 1.3 0.3 4.1 1.1 3.1 — — —
Osmundaceae 0.4 — 1.4 0.6 0.6 0.3 0.8 —  (%)Fern&
Lycopodiaceae 0.1 0.3 0.7 0.2 0.6 2.3 0.4 0.2 Spore
Monolate type spore 1.0 10.1 3.4 2.4 2.5 3.4 5.2 1.4
Sphagnum — — 0.3 — — — — —
Un-known — —_ — — —_ — 0.7 —
Tree & Shrub 28.6 60.7 40.6  45.6  43.7 20.1 12.0 6.9 (%)
Herb 69.9 28.6 53.2  50.5 52,0 72.9 80.6 91.1 (%)
Fern & Spore 1.5 10.4 5.8 3.2 3.7 6.0 6.4 1.6 (%)
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#36  FTIHIX 5 BHISIAMKRR (R - 23, 1963ick 3)

BT TEOWENRLLND. TIREIENT, “Bb~ > H A &3 5 PR L AR E
GLERNFRD HILD.

RELLOFEANE, SIILE & bIZ @b~ v W UL E FRE &, RS2 Th RN &Y
BEThL. @FEME LTI, BREDITZNEGY & U OMEREE - WAL OAIRIEA M ST
5. BEFESEMNIZ B O~ H ) - T - FIRAOIED, 87 - 8 - W - T FE=— - R KO
(LSS0, 4§ - BRODIREAIESY), SROBMEY, ¥ LI A O BRRIE 2 ENRBO NS, JiA DX
NI, TTIIHIX 2 BHLOME T40mTIZAUS-159/t TH D725, FEBICHE AW ERALAME 9~ 5 [
EHTH.AFEAENAULOG/MULTTH Y, Au: Aghtidl @ 7-10TH 5. KRELLDOFA DHHHE
IIEIORDEBY THD.

EPER MERI4EN D IBEE TOAERITFEIRITREIND. T DIEH, MEFI36LED T L&
150-200t (Au7-8g/t, Ag50-80g/t), MAFN374EI1L220-230t (Aub.5-6.0g/t, Ag50-60g/t) TH 5.



®loR BRI 0SB BNE

m 4 Si0, FeO ALO; Mn Cu Pb Zn Ba Ca Mg S 1g. loss
g B (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
B 89.30 1.51 1.8¢ 1.53 0.03 tr. tr.  tr. 0.02 2,00 0.12 —
SEILHR AR 90.00 2.88 2.22 1.43 0.0i 0 0.71 0 0.19 0.85 0 1.49
” TR 85.74 2.28 1.62 1.44 0.01 0 0.92 0 2.54¢ 1.74 0 2.62
Sk A5 31.28 2.36 2.18 1.48 0.02 0 1.53 0 32,50 0.31 0 27.42
ERHX EREE 89.32 3.96 1.64 1.21 0.02 0 052 0 0.21 0.33 0o 179
HEIR - #1963 ik B
BIR RN OSHEAER
=
~ i g ’ " 8
¢ | h fr (glt) | o fr (%)
B Ofn 14 4 240,350 2.98 31.29 5,046 12.9 76.3
» 15 4E 301,094 2.30 28.93 5,139 12.3 66.6
16 4 314,273 2.20 29.88 5,113 12.0 68.7
v 17 £ 294,330 2.60 29.34 5,589 11.1 63.8
» 18 £ 59,410 2.57 32.30 1,108 12.7 80.2

HEIR - A3k (1963) KX B

KREEL (WA, 1967)

N ESRE AR AR AR IR & AR TR I R 1 5 R TkmIC L& S 5
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» ” — 5.0 9.99 1.61 — —
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. ” (BRES) — 55.64 8.67 none trace

HEDR - BEiD(1962), ¥ - WiB(1955)IC ) B



b8k % G Lo HUIRORRENEI ST, LA DERIITHI2RDO LB Y THD.

FEN—RGNE GFE - 1650, 1955) WERFLARIZERE 5 B & BE BRI 2 2 MR R N I i AF
L, ITHUZIEAT L CEDBEDIEN B2 b, 20 OEEIE, [F—iLEJ7MI2300-1, 000mE TD
HONEL, Fio, FHAIREELZ LTS, SEOE S EB M TR k22, 5-5.0m, R
TIX1-2mTH 5.

PAITRE—REAEZ 2L, BIX0.05-0. 2mmTH 5. SLA OFMRLRIL, BREREL - ARERIE - 5
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OR-1 —_ — 12.30 1.40 1.00 85.30 0.04 0.03 — —
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KE R-1 0.00 0.0119 1.5 —0.03 8.10 89.96 0.10528 0.00023 0,0000 0.0000
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OF THE

OSHAMAMBE DISTRICT
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Kazuya Kueo, Masao Isama and Eikichi Narira

(Written in 1983)

Abstract

The mapped district is situated in the northern part of the Oshima Hanto, southwestern
Hokkaido. It is located between latitude 42°30"-42°40’N. and longitude 140°15'-140°30"E.

and faces the Uchiura Wan on the southeast.
Geology

The district is geologically composed of pre-Cretaceous sedimentary rocks, Cretaceous
granitic rocks, Neogene volcanic and sedimentary rocks, and Quaternary volcanic materials
and sediments. Geological succession in this district is summarized in Table 1.

Pre-Cretaceous and Cretaceous

The pre-Cretaceous sedimentary rocks form the basement rocks for the Neogene and
Quaternary of this district. The sedimentary rocks are exposed in the southwestern corner of
this district and are composed mainly of slate, sandstone and chert with a minor amount of
limestone.

Cretaceous granitic rocks are mainly medium-grained biotite granodiorite, and is intruded
into the sedimentary rocks as a small mass, measuring less than 500m in width, and accom-



Table 1

Cretaceous

Sedimentary rocks

Slate, chert, sandstone, limestone and hornfels

. Thick-
Age Stratigraphy ne?s) Lithic facies Remarks
m
Holo- Floodplain deposits, Sand dune deposits,
cene Moor deposits, Komagadake Volcanic Ash, Gravel, sand, clay, peat and ash
> Fan deposits
g Neppu Pumice-flow deposits, Pumice and ash
] Pleisto River terrace deposits 1—2, Coastal terrace deposits |—3, Gravel, sand and clay
b - .
& | cene | Chiraigawa Formation, Gravel, sand, clay and lignite Pollen fossils
Nakanosagawa Formation Sand and clay (with lignite) Molluscan fossils
Kuromatsu- Shamambeyama Hypersthene-augite ypersthene-augite| Molluscan,diatom and
i naidake ) Volcani 400 ~ |andesite lava, dike|Sandstone, andesite lava, dike | foraminiferal fossils
. Volcanic Setana Formation R°°§::'° 500 |2nd pyrociastic | conglomerate and tuff| and pyroclastic Setana fauna
H Rocks rocks rocks Differentiation of
g Hypersthene-augite andesite lava, dike, sedimentary basin
o Garogawa Volcanic Rocks 500 + pyroclastic rocks and hyaloclastite '
— [
—————— e Siltstone member Siltstone, sandstone, conglomerate and tuff g Makiyama chitanii
2 Shizukari h-4
2 - | 600 ~ - - - -3
e . Volcanic Tuff breccia, volcanic breccia| & ¢
gv Tuff breccia member Rocks 1200 and tuffaceous sandstone | & 5
e . - 3 =
® 2 Altered andesite member Altered andesite lava, dike and 2 o )
s pyroclastic rocks © 5 g Regression
S o 750 ~ § ® ;a: Cyclammina spp.
z H Yakumo Formation 900 Hard shale and mudstone 235 Spirosigmoilinella
s <85 compressa
L Transgression
= Upper sandstone member Sandstone (with siltstone and tuff)
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panying several small dikes of granodiorite and aplite. The sedimentary rocks around the
intruded mass are thermally metamorphosed into andalusite-cordierite-biotite hornfels.
The biotite granodiorite in this district is an easternmost equivalent of the Imagane granitic
rocks, which are widely exposed in the Imakane district. The K-Ar age of biotite extracted
from hornblende-biotite granodiorite in the Imakane district is measured to be 124Ma, so
that the biotite granodiorite in this district may have consolidated in Cretaceous.

Neogene

Neogene in this area is composed of the Kunnui Formation, the Yakumo Formation, the
Shizukari Volcanic Rocks, the Kuromatsunai Formation, the Garogawa Volcanic Rocks,
the Setana Formation, and the Shamambeyama Volcanic Rocks and the Kuromatsunaidake
Volcanic Rocks, in ascending order.

The Kunnui Formation is the lowest member of the Neogene in the district, which overlies
unconformably the pre-Cretaceous sedimentary rocks and Cretaceous granitic rocks. The
formation is exposed on both sides of the Mombetsugawa Anticlinal Axis near the south—
western corner of the district. The formation is divided into four members, i.e. Conglomerate,
Lower sandstone, Mudstone and Upper sandstone in ascending order. These sediments in—
clude abundant fragmental volcanic materials, being andesitic to dacitic in composition, and
the sedimentary rocks generally show dark to pale greenish in color. Mudstone of the for—
mation contains the arenaceous foraminifera such as Cyclammina spp. and Haplophragmoides
sp. Total thickness of the formation is about 500 to 1400m.

The Yakumo Formation is distributed in the south-western part of the mapped district,
lying on the Kunnui Formation mainly with comfortable relation. The formation is composed
mainly of muddy marine sediments such as the “hard shale” and mudstone. The formation
contains Makiyama chitanii (MAKIYAMA), Cyclammina-Haplophragmoides-Martinottiella assemblage
and Spirosigmailinella compressa MATSUNAGA. Thickness of the formation is about 750 to 900 m.

The Shizukari Volcanic Rocks are distributed in the eastern part of the district. The volcanic
rocks consist of altered andesite lava, dike and pyroclastic rocks, dacite dike, hornblende
andesite volcanic breccia, and dacite volcanic breccia. The former two are suffered from
chloritization, albitization, calcification and silicification, and are frequently altered to
“propylite”. Age of the volcanic rocks is considered to range from late Miocene to Pliocene.

The Kuromatsunai Formation is distributed in the northern and western parts of the
district. The formation overlies the Yakumo Formation in conformable relation. The forma-
tion is divided into three members, i.e. Altered andesite, Tuff breccia and Siltstone in ascend-
ing order. The Altered andesite is the lowest member of the formation in the district and
represents products of localized volcanism of hypersthene-augite andesite and hornblende
andesite. The rocks of the Altered andesite are intensely altered to “propylite”. The formation
yields Makiyama chitanii (MAKIYAMA) and diatom fossils. Total thickness of the formation is
about 600 to 1200m.

The Garogawa Volcanic Rocks are distributed in the western part of the mapped district,
extending from north to south. The volcanic rocks consist of hypersthene-augite andesite lava,
dike, pyroclastic rocks and hyaloclastite, overlying the Kuromatsunai Formation unconform-
ably.



The Setana Formation is distributed extensively in the district, lying on the Kuromatsunai
formation and Garogawa Volcanic Rocks in unconformable relation. The formation con-
sists mainly of neritic sediments such as sandstone, siltstone and conglomerate, representing
the stage of regression. The formation is abundant in molluscan, diatom and foraminiferal
fossils. Total thickness of the formation is about 400 to 500m.

The Shamambeyama Volcanic Rocks is located in the central part of the district, and at
the marginal part the rocks are overlain by the upper beds of the Setana Formation uncon-
formably. The volcanic rocks consist of lava, dike and pyroclastic rocks of hypersthene-augite
andesite accompanying a small amount of hornblend andesite.

The Kuromatsunaidake Volcanic Rocks occupies the northwestern part of the district,
overlying the Kuromatsunai and Yakomo Formations and the Garogawa Volcanic Rocks in
unconformable relation. Similar to Shamambeyama Volcanic Rocks, the Kuromatsu-
naidake Volcanic Rocks consist of lava, dike and pyroclastic rocks of hypersthene-augite
andesite and hornblende andesite. These two volcanic rocks are considered to have been
formed coevally during the Setana stage.

Quaternary

Quaternary in this district is divided as follows ; the Nakanosawagawa Formation, the
Chiraigawa Formation, Terrace deposits, the Neppu Pumice-flow Deposits, Fan deposits,
the Komagadake Volcanic Ash, Moor deposits, Sand dune deposits and Floodplain deposits.

The Nakanosawagawa Formation consists of sand and clay with a minor amount of lignite.
The formation includes locally abundant mollscan fossils, indicating the age of early to
Middle Pleistocene.

The Chiraigawa Formation is composed of sand, gravel and clay with many interbedded
lignite.

The Neppu Pumice-flow Deposits, being of dacitic in composition, are formed along the
Neppu Gawa.

Fan deposits, the Komagadake Volcanic Ash, Moor deposits, Sand dune deposits and
Floodplain deposits are formed in Holocene.

Economic geology

As for the mineral resources, gold, silver, placer iron and limonite ore deposits have been
exploited, but are not utilized at present.

Oil seapages have been known along the coastal area of the Uchiura Wan and some of which
are used on a small scale today.

Hot springs at Oshamambe and Pirica have been utilized though the latter spring is not
operative today.

Altered andesite of the Shizukari Volcanic Rocks and sand of the Setana Formation are
worked to provide an aggregate in concrete and road ballast.
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