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Abstract : The Fuko Pass metacumulate is a
tectonic block (4.5X1.5km in size) within the
Oeyama peridotite body in the Inner Zone of
southwestern Japan. It was metamorphosed under
the high-pressure and moderate-temperature
condition to form a mineral assemblage horn-
blende + clinozoisite + kyanite + paragonite + albite
+rutile. K-Ar ages were determined on horn-
blende separates from four epidote amphibolite
samples, yielding 443-403Ma. This suggests a
Siluro-Ordovician subduction-related metamorphic
event for the Fuko Pass metacumulate, which is
distinct from the Late Paleozoic high-P/T type
metamorphic events of the Renge metamorphic
belt in the Inner Zone of southwestern Japan. The
Fuko Pass metacumulate is correlated, in age, with
the Early Paleozoic high-P/T type schists (445-402
Ma) of the Kurosegawa klippe in the Outer Zone.

Key words : K-Ar age, epidote amphibolite, kyanite,
Fuko Pass metacumulate, Oeyama ophiolite, Siluro-
Ordovician metamorphism
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AVERERE - TV AD,

M EE 4+ 5 (Kurokawa, 1975 ; Kuroda et al, 1976 ;
Kurokawa, 1985). #T, Tsujimori (1999) &, I 5DH
yap = 74 b ~?JE<EE/E?® RIS A TH B T &
O i BRI G R OBER G EURNA R
BEEE D, MWE+7U//4#4b+A7:%4F+ﬁ
ELO+VF IV O TREY-S 1 S h b EERAKRIER
BHE - TWABI EAE L, £, COLRIESEE,

ﬂ@®@&bﬂ6%&itﬁ%;0&@®% REL57 b
=y /Ty s LR, BRELRILES AR, C
nEc, YHEERGES CEVWT, BEROEEEBVEN
ARBREE 2 B O NEEL IR LYy T LY FO K-Ar &
RHENTFEIITbN TV (426~413Ma ; {ZFHI D,

1990). EEORERA, /Y5344, HEL, VFILES
CENAGHBE 28>\, Filcichsry 7Ly Ko
K-Ar EREETT - 70 & T A, {ZFHEH (1990) OFEHE & [H]
FRIC 443~403Ma & W 5 HAERFHIO RS ERSBF S 0.
AT, CHED (1990) OFERGED T, HHIESTEE
BRIkRE D+ LYy 7Ly FK-ArFEREZDERICHOVT
LT 5.

 H O R

KT A S AEHE (B 10X3km) (FRILILA 7 « & 5 A
MEEGRORGICAE L, KEFOMBERICTILEn B~
LEEAIE, FHRAE (shiga and Suzuki, 1988) DS
g Eb s (Fig. 1), A SABFERO RIS LB A
T3 HEETERAE (FEREMSG) OERERIERIC X
HLLIHEER LT%@ T O EFHE (1984 ®
Kurokawa (1985) 1T Xk » TERDES B INT WS, Bifit
RN EH O &) txln/" TEOPALAE (L= /54
FEALYN=V A M) ICEWEDDASAR (Fow~o),
oA A (ALLOs=32~43wt.%), B&EHEL (Na,0<0.3 wt.
%), 7 ahAEZXNL (Cr#=034~038) NEET 3
(Kurokawa, 1985 ; i:8k, RAFRT— ). “EHIREZRIE
B3 BRILUDA S AGETRE 0BRSS - TR
ABE L8P (45X 15km) I 5. BT 2180
BODALAELFNICEAT 2 HEHEORNVE - FL 3
1 MERIC G, SEEREROTIER S, THIRE
FRILRE S ORI, BUED P A S AS & R,
EHIEFLIC B W TREROEED D
ORI RERRETH 5.

K-Ar £RAIE
ko TMEShERGEEE

Z&HEH (1990) | 5 W
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Fig. 1. Geologic map of the Oeyama area (compiled after Igi and Kuroda, 1965 ; Uda, 1984 ; Kurokawa, 1985).

Lithologic distribution and classification of residual peridotite is after Uda (1984).

Broken lines represent the

metamorphic zone boundaries of the contact aureole of the Miyazu Granite by Uda (1984).

NAFANE (OE9a, OE9b) (F#K. (<1mm) TEFIF+ v
YUY R LR EN, LEDI Y A YL L EER,
SFOEHHEEOFREN R ON IR TH - 7. AlalFrcicilE
LBERAOTSURNAGANS (FKO1, FK02) &, g
(1~3mm) T, HBELEHEE b2, TLLTHL vy T L v

F, 7077494+, ERA»OERIN, DEOLVFIL
s I54 M EED, BRARZ Y VAY 1 rhodas
MeLTEEN S ZOHRF E Tsujimori (1999) 7%
“foliated epidote-amphibolite” & L Cio#k L 7:50KH & —#&
2, ElI—HE» SERELIERD 1 >Th 5. L#HaLFH
HEHMB L OEYMEAE DRI, Tsujimori (1999) @
“foliated epidote-amphibolite” &[E]UTH 553, %D &
T, dVYT LY RO KEFEIL oERICHTEL
R H 5.

BhEEE, BEEICSEXHN0gE Y YTy vy —
ERHOWTHMEL, #4020 X 9 Y aTHB30WNIT5T- 1.
80~1004 D757 VavhoTAVITAF vy 37 /L —
Y —ENYRE R TDHFETHRLY TV Y FESEEL
o DEEEE LRy 7Ly FREIAIERIIE L, 0%,
# 80°C T B L 72 Rk 2 W T8 21T - 1o,

1) Y L OFERSHT GRS B ARE TR O T
B TTEEE % A WG TIT » 7. IERHT TR O
Fib &G 5 729 2,000 ppm D Cs ZHW., TAIT YD
AE R LR R H AR R R o Ar SREE ST
(HIRU) %#HW, ¥Ar 24 21 & BRIMEFRRETT -
7z. AEAEHEIC(E Steiger and Jager (1977) DBESER
(PKA;=4.962 X107 /y, YK, =058l X 1071°/y, YK /K =
0.01167atom %) 2HWwic. LidoR )V v aBLUT VTV
DEERSMT EERGFEOFMRERE» (1984, ERE -
]RE (1988), Itaya et al. (1991) iZfE - 7.

BIEREE Table 1 & Fig. 2173, BEROazaG3E

Table 1. Hornblende K-Ar ages of kyanite-bearing
epidote amphibolites (FK01 and FK02) and kyanite-
free epidote amphibolites (OE9a and OE9b) from the
Fuko Pass metacumulate.

Sample K Rad.“Ar NonRad. Ar  Age
(wt.%) (10°cc STPlg) (%) (Ma)

kyanite-bearing

FKo1 0.264 + 0.005 693.8+6.9 257 443+ 10

FKO02 0.281x 0.006 679.0+6.8 27.5 403+ 9

kyanite-free

OE9%a 0.376 + 0.019 701.3+72 45 426 + 19

OE9% 0.362 0.018 651.9+ 6.6 5.0 413+ 12
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S e H. o . (this stuy)
g SEgl=: 1 o
‘wl = T

Schists of = [
& Kurosegawa klippe E IS RO e v
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5 ==
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Fig. 2. Frequency distribution of isotopic ages of
pre-Cretaceous high-P/T type metamorphic rocks in
the Inner Zone and the Outer Zone (Kurosegawa
klippe) of southwestern Japan. Data are from
Maruyama and Ueda (1974)*, Maruyama et al. (1978),
Ueda et al. (1980), Suzuki et al. (1990), Isozaki and Itaya
(1990), Isozaki and Itaya (1991), Nishimura (1998) and
Tsujimori and Itaya (1999). Some unpublished data
(one Suo schist and four Renge schists) of T. Tsujimori
are also included in the diagram. Data are muscovite/
phengite K-Ar and Rb-Sr ages except for hornblende
K-Ar ages of the Fuko Pass metacumulate (this study).
Time scale is after Harland et al. (1990). (* recalculated
with Steiger and Jager (1977)'s decay constants)
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Table 2. Chemical compositions of hornblende from
samples FK 01 and FK02. The estimation of Fe** and
Fedt is based on the assumption of 13 cations (0=23)
excluding Ca, Na and K.

FKOI (K=0.264 wt.%) FKOI (K=0.281 wt.%)

XRF EPMA XRF EPMA
av. ‘av.

wi. % (n=34) std.dev. (n=34) sid.dev.
Sio, 8364 4292 079 4354 4247 106
TiO, 1.04 064 015 110 053 02
ALO, 1585 1567 1.05 1633 16.05 1.52
Cr;0; nd. 001 002 nd. 001 002
FeO* 13.95 1431 052 1359 1432 062
MnO 0.19 019 010 0.19 0.18 0.09
MgO 1004 1063 062 9.60 1024 0%
Ca0 1091 1035 020 11.24 1053 036
Na,0 2.50 273 016 242 278 024
K0 0.30 029 002 033 032 003
Total 9842 9775 9834 97.43
Cations per 23 oxygens
Si 6311 6.209 6328  6.189
Ti 0113  0.070 0.120  0.058
Al 2.701 2672 2797 2758
Cr 0.000  0.001 0.000  0.001
Fe* 0314  0.706 0.064 0614
Fe* 1373 1.025 1588  1.132
Mn 0023 0.024 0023 0022
Mg 2.164 2293 2.080 2225
Ca 1.690  1.604 1750 1645
Na 0701  0.800 0682 0.785
K 0.055 0.055 0.061 0.059
Total 15447 15459 15493 15488
K (wt.%) 0.25 0.24 0.27 0.26
* Total Fe as FeO.

(FK 01, FK 02) OEFEAESE (443110 Ma, 403+9Ma) 1%, &
BEE A& Em0iE (OE9a OE9b) DRIFEMREE (426%19
Ma, 413+ 12Ma) LEEDEHFHT—HT 5.

RIVVT L v RO{LEERORKRET

K-Ar FRBIEEfF- 2RV Y 7L Y FIHWVWT, £h%
WD HHETT DO LTHRARE L, @RRFEFEHD
A X #RElrEEE (Rigaku RINT 1200) Z H W TAMA %
BEt L7, #0fER, b BB AOETE— 7 MRS
Nt T, Ry 7Ly FESEET 2 EEOERIEET
TR ENL D - ARBADRAEL TWAE I EERT.
LhL, AERBEK EFES LT E2HYOEFE -7
Foonshot, Fh, BREHOFETHEEZIOE X 5
=R (Rigaku System 3270) ZFAWTHIE L. &5,
LiRARFHRIRHE v ¥ —&ED EPMA (JEOL JXA-8800
R) #HVTHESWER VY 7L Y FEHOEEYIOF = v 7
%47 - 72, EPMA Sfriciy, sy 7L v FOSBEERTE THE
HE N 1Imm DTOEALR - S %2 = R+ 2 RBlET
Ee, #nEHEER I L THO I, SFiEE % Table 2 &
Fig. 3 IT/Rd. 30L X SO T8 & N7 B LM
FKO01 - &K FK 02 & &1, EPMA O SNt OfHE L D
TiO. ZEENPPLEHWHEEICH 5. ThiF, sy T Ly F
dcaBE SNV TF L EANAF A RDBRELTVWSE I EN
BHR&EZZ 55, LEDLVFIVEAINAFA ~ORIEYD
EPMA ic & 3 SO ChEER S o, AR X REHTIcE VT,
ZNOOEETE — 7 MRS NI - DR T OENIEFIC
DI I EMELZLNS.

Fig. 31 {3 Tsujimori(1999) @ “foliated epidote-amphi-
bolite” OFF4 DKL YT L Y FOKEERB XU,
Kurokawa (1985) AR L 72 % RIKE L Offh A GEITE

RO e Y

i - fs ok 2000—9

Various methods (this study)

N EPMA (this study)
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Fig. 3. Frequency distribution of K content (wt.%) of
hornblendes from samples FK01 and FK 02.

H7RE QESARBLEL) ozn bRl BRIRL
BakoFhAGAEED ~ vy 7 v v F ORI,
HE S kX REENSED O, 40, FAREE L RN
ALEEEE (FKO01, FK02) 13, © 8V K ZFEDH VY
TL v N TH#o T on s (Fig 3). THRIREEEHI b o
7 b3 4 VE~RESEUBESEEERELTED
(Tsujimori, 1999), FH¥ T E D+ Vv 7L Y FOKEFE
D&, FEOLFHROBVERKBL TWEbDEEX
LN,

FREORR S MEFHER

kTR Lz& DT, K-Ar EARRNE I L 7calkhicids
FORMYMBBEELTVS 0D, EIFMREtILYy 7Ly
NTdh 5. 0 K-Ar EREIZEERD FRSERRICE T S
fA v 7Ly FK-Ar ZB8EE (8 500°C, Harrison,
198) # @B LAIA IV T A2RTEELLN B,
Tsujimori (1999) FERLE2SUEMGIC>WVT ERa+
20 SAYA b+ TFA FFEERGIAVFLN DEE
8l (1.5~2.1GPa, 700~850°C) » 5 ‘BEERG+7 Y/ VA
YA B m=H54 b +HREA (Angs) SR E#S
2 RIS (1.010.1 GPa, 550+50°C) %4485 X 5 7378
HRBEER A E 2 1. 5RIE O ERE SR IRERIE S
OFRBHEREBIRT 2105, BEA+7 )/ VA 34
NS TR N +EEGHVFI ORI TR Y
SN BEELBAEBR, D &b 7R VIdHTLETIC E—
2 EMZ fmEWH LT B,

PR ARSI, KV a2 5ROT L — MLAHIASTEIZE
RS LT, FMARE (B9230~170 Ma) & HEFELRE
(330~280Ma) b 3. T, TNONTD 2 DOER &
F UEREZ R TREEFSESAFORBIIFIC L7 ) v R&
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LCBET 3 (Fig. 2). & LT, PAEBERO AT 2 Hiisho B
M2y i3, EELREOEENE X VIS IO
EREHOEER S (AZER K-Ar 18 445~402 Ma, AL

(- #EE, 1974) BEL, HAZE O HNRLELF OB
fifﬂiﬁ@{&( rg—_ &’Fﬁ'@i%{!‘/f ~N v b & LTDL‘%&%“

TW5 (FIAIE, B - Ll 1991 ; Isozaki, 1996 ; BIRT,
1998). AR & » T, BHIEER B 0RO STk
m&E@%%m%%bMK&%4%E®$wVnyFK—
Ar FERUR, REEZHUE OGN & &L FFOSHEERE BN
HICOHEHETAZEEZEHSIFBEEDTH S

PELHIEER O KILA 7 4 4 51 F DIBEBFED PA S A
HEEICE, LELRARE 7oy 70fkbNn, ZoHho 1
DTHBEMEERICET 2ANED RV 7L v Fid 469~
444 Ma @ K-Ar 8% &> (PEh - S5, 1989). %7z, R
Lt i O EEA R & 3ERCERIc 7oy 2 & LT
FET 5 X AAMAPEDHRER K-Ar 0 442Ma (7272 L
K=155wt.%) BEShTw3 AR, 1981). ThoHD
EEIC2WTIE, SFEERIERE O 6D Z RIS &
biiE, FLEEIA TRV, EHEERES & %
OEFEE> DO, d LN,

SEEE LRk sEER GO RV 7L v K
K-Ar FREE, T B AATOR@IIFEL T Tal, WNiF
W HEARAM vk ERfE~ v vdd) OEERER
OWH S #Hd 5 E4RT. Thid, ThE THERED
Efﬂﬁﬁﬁ%>énfmtﬁiﬁ%@(ﬁﬁﬁ>®%$§
BAEA &L O & 50 | BEHVARRE LD 7 L — M iLAA
DI E AL EN S

E i iz

Fr LB AR TSR O B H AL i 1 K-Ar S0
ECRET RN A L T Wiz, SRR
DFEANSLIBERITIZ XRD & Pl -> T z2wie, deigis
RFEDENERIG L - FRURF OB TH#E I 3ER L T
WP EEELSREERE VLSV, BAHEER X UHE
DFTICFETEEE O O AENIREL B B 552
PR 10~11 ) ZFH L. ZZicid L T 3.
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