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Fission-track zircon ages of psammitic schist from the chlorite zone of the Sambagawa
metamorphic belt, central Shikoku, Japan: two distinct ages, and implications
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Abstract: We analyzed the fission-track (FT) thermo-
chronology of zircon in two samples of psammitic
schist from the chlorite zone of the Sambagawa meta-
morphic belt, central Shikoku, Japan. The samples
were collected from the lower-grade part of the chlorite
zone (pumpellyite—actinolite facies). Detrital zircons
from a single locality along the Asemi River are com-
pletely annealed, yielding FT ages of 92.6+6.2 Ma (1o,
13 grains), and those from a single locality along the
Dozan River are also completely annealed, yielding FT
ages of 47.2+ 3.8 Ma (1o, 7 grains). Although both sam-
ples were collected from within the chlorite zone, the
two FT zircon ages are different, possibly because they
represent the timing of peak metamorphism in the for-
mer sample, and a D3 thermal event (post peak-meta-
morphism) in the latter sample.

Keywords: zircon, fission-track dating, Sambagawa
metamorphic rocks, chlorite zone, thermal event
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T4 viarhIv 2y (fission track, LA FFT) %I
BASHIRLE O ()L > DS 10°~10" FEORF R r—
JNZHWTH 280°C, Tagami et al., 1998) BEFHAFARRIEE:
ELTHISNTED, Kikh - BREOHRA (ERua D%5E
W3EELUTEFITED) FEROHBEAZRORA X2 NOFERE
KDZDITHENTHS BHIZIE, Spear, 1993). PUEHYLER
SWINERAEFT D) OFT FRIZDNTIE, ZNET
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Shinjoe and Tagami (1994) % Wallis et al. (2004) 5O
W3 5. Shinjoe and Tagami (1994) 3SR KA fE
gD )L 2> DFT H48 (56-69 Ma) ZMAEREE A,
Takasu and Dallmeyer (1990) 12k % “Ar/”Ar 4£4% (70
~77Ma) EHAEDET, KBy b (Rl OmA
waEfEE L. LinL, Wallis et al. 2004) 13, FT EDOf#
WrT D & KB EMIE D 2)L 3 > OFT RIS BIEH B O
#9130 Ma DARICAE U7z 2 KB & > THFR> T s &L,
2 KINBD —D D & U TR EHE (¥ 15 Ma) OFf
A O K RIEBI 22805 7=, —75, Wallis et al. (2004)
V3T RN RIS D IR E RA— BERHFICHET DA S DY
L3> OFT FARUIEIC LA - mAERE RS &HEERL, £
BE D L5 - A E R L.

AlETFe 2 1E,  PUE =) 28 ha DIR ETERE I —D D
Bz 525 HNTRIBAED 2 T, WEAENSE
SN2 OFT FRZWE Lz, ZORER, INEXT
FENTWVD )N O OFT FREIFZER D B®RERFDEN
EPF5NZDO T ZITHET 5.

HOEMEER, ZERSR B K UERHRER S

PER I =R 28 oA, RE R ETh QI A GO
ICHDWT, EERED SRREAN, < 25AH, ERA-
BEFBRUKERA- BEFITKENTHS (Fig.
1, #1213, Higashino, 1990). A7 Tl 2 Him (Loc. As
BRI ERAILAT RA7E, Loc. Bs 2z IR DULE o0 i 45
W72, Fig. 1b) 2 SWPEFraidRl 28R L, =05 Otk
HFIZEENZ )L a2 OFT #ROVIEZETTo /2. 2 DOW
BRadENI & bIckkiEaf» SIS N, REAHIL
HHERY B ORRE ARGl GREFETH) & TNLOEIRES
O R —fa-T 7 F /a2 50% (Nakajima
et al., 1977, Banno et al., 1978). #EAHHERIEIZ/ N>
N —FHEEDT 1) 7 Z v RIZXK DiReaimiitn 5 X
EN, FReAH Ok EDHT ZM Y %5 (Fig. 1b, Naka-
jima, 1982; Banno, 1998). Nakajima et al. (1977) H&
U'Nakajima (1982) 13, PUEHRE=E)IHICBNT, /3
R —F[-T7 U F 7 PAEHORESMZ 300-350CFEE
EETIVEMEIC K D ARES o 7275, M K B0k O 7 i
I¥Sakaguchi and Ishizuka (2008) 732D ILDFEL < fig
ML7ZbDEFTFINTH 5. HURHRIONSA 13 Fke A HHK
BB L (Fig. 1b), ZOEHTHDTU—Y AN
SN ENH BN (Watanabe and Kobayashi, 1984),
Jiffti— 7 VNA b — HER- O—Y A OEBIH A S
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Fig. 1. (a) Simplified index map of SW Japan
and Shikoku Island. (b) Map of metamorphic
zones within the Sambagawa metamorphic belt,
central Shikoku (the present study area) (after
Higashino, 1990). Sample localities A and B are
shown by small arrows. The pumpellyite disap-

pearance line is after Nakajima (1982). (c) Cross-

section through central Shikoku (Kamio-Asemi

River section). The section is after fig. 1c of El-

Fakharani and Takeshita (2008), which was re-
produced after Banno et al. (1978), Itaya and Ta-

kasugi (1988), and Takasu and Dallmeyer (1990),

incorporating the D2 major normal fault. (d) K-

Ar (Itaya and Takasugi, 1988), *Ar/“Ar (Takasu

and Dallmeyer, 1990), and FT (Wallis et al.,
2004; this study) age data plotted along a N-S

“Ar/PAr o phengite
FT x zircon (Wallis et al., 2004)

® zircon (This study)
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traverse (I-I'), parallel to the cross-section in (c).
The location of line I-I' is shown in (b). FT age
data are plotted with error bars of 1c.

HEE, F8kb, 350CHELUXCO,=0.0005 LLF TLE
THHEAMBENTNS (Goto et al., 2007). Fi, b
HB B LWT =% =R N TR, Nakajima
(1982) IT&kBENARY —A-T 7 F /HAHIIET S &
INd (Fig. 1b). 7&B, LROREAHOMRE - JEHEMHE
13, Enami et al. (1994) IZ&-> TiEmmsNzHD 300—
360C, 5.5-6.5kb) &HFFITH 5.

SWINAEREE, ERITESREMRTRICDI, D2 BX
UD3 KO 2R L 7= (B1213, I, 1977; Faure,
1983; Wallis, 1990, Hara et al., 1992). D1 {3 AT D,
FEFE TN OSSR KEBEEEAE T TH S, D2
BHEHERT TIVT Y DAT A NOREEAERT DL TE
F‘INz WAZ, FEiZh, 1977, Faure, 1983). Lo Uik
I, RSN EAERER L E LT, dbT VT Y OREENE
gz e S FBRILE & U OIERTENIEEICHEEL Thd 2 &N
HeMERD, D2 IEWE&@m4 SNz (Osozawa and
Pavlis, 2007; El-Fakharani and Takeshita, 2008). D3 I
W, SEPEZR W U P ErE— SR sE - ZKEsiili 255D, B
WZSREEIIOFRE TERIND. D3 @i, =12

A LFZIZAEL (Banno et al., 1978; Hara et al., 1992),
PSR O TN B L THE L Z EMREnTn b
(Hara et al., 1980). #ZESHA/ —)L®OD3 L, ok
FOHEX R —)LDD3 il GERILS > 7 + — LB XU
ERY > F 74—, Fig. 1b) OEHHCHEEIRET 2.

FUBEHRE AR 1S km /2> TH 0, TEnd
ML > 75— LA0mBRB IR ZBRT 20, 1FIFER
B = HENEEICIIET D, £z, malEHRE A B
K UB QA EREHEITE > THIRINTWDD,
INS QHIFICOAEE S m BETT0 m DEWDE A
MENFIUREN TN D, IS, S EROHEEEIC
T 5. HiHA OWER AR T, HuER TR AR
I 2 AR D, EEH 10 cm AN OD2 #ihez itk
SV Zal—a  EHORENEE THD K, DI
IR R B I3 FEET 20 ERITIIFR EFEL T
R, HiA SRS &, HIAB OWE R AZIRER A &
EBIT, WAEEMCTHEADIMZRDOD3 Filhick D, EE
B10ecm AR CTELSHEHIL T 5.
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Table 1. Results of age calcuations

Sample N Ps N, o Pq Ng Txlo P(x?)
(x108cm™2) (x108cm2) (x108cm2) (Ma) (%)

Loc. A 13 9.97 936 4.06 0.2100 2324 92.6+6.2 30

Loc.B 7 9.34 406 7.45 0.2100 2324 47.2+3.8 63

N: Number of counted grains. p,: Density of spontaneous tracks. N;: Number of spontaneous tracks counted to determine p..
pi: Density of induced tracks in a single sample. N;: Number of induced tracks counted by a muscovite external detector, to
determine p.. p,: Density of induced tracks in NBS-SRM612 dosimeter glass. N,: Number of induced tracks counted by a
muscovite external detector, to determine p,. T: FT age calculated from pooled N, and N; for all grains counted. P(x’): Prob-

ability of x* for N degrees of freedom (N=n-1).

1%, 7>+ 1 K-Ar (Itaya and Takasugi, 1988), 4
HaBIT 72> % 1 b “Ar/’Ar (Takasu and Dallmey-
er, 1990), BL UKL a > FT HEARHEZE (Wallis et al.,
2004) ZHWT, 94-63 Ma DfEDF5N TS (Fig. 1d).

FT FRBIER EZE LVHER

PR U 7=ilkin & — e FIEIC X 2508 k> T
NaATEMHLE fBen/=2)a>%PFA T 702 > —
Mz ZERn 62 kT (MimSA), 47 R (MHB) oA
&, O U THEE G @) ZHLYAVYES RRX=X
NCHEEL 72, KOH : NaOH=1 : 1 (®BJLib) OILaEhE
% 230°CIZE L 725 D Zetchant & L T (Gleadow et al.,
1976), FT ZZEUEMEE N CRIZREIC/R D ETENEN
20 IRefE] (HisRA), 30 Kef] (MAB) =Ty F > ULk &
OEBINRT A T 07— L TU T 2 2E £ NWAZERZLT
o, BRHEH S X (NIST612) & & BT K F I 7525
FTKUR OTC-Pn BEFLIC THHE TR 21T- 2. EE#E)
FIZHEW (Hurford, 1990)  #RIEIC K D FEREZ PE L7z
(Cfl: 358.9+7.0, #2713 1o, Hasebe et al., 1993) . ZDi
R, HURA OFRLEICIX 13 K7, HIAB Tl 7 hiFO4AH]
EEITDTENTEL. ¥ REICAEKL, MH5hOA X
hZEKT 2FERE (N FH92.6£62Ma, 472+
3.8 Ma, #&1d 1o) 2554/ (Table D).

z 2

1. thEA PO Y FT EROEK: ERE—2D
R/

A BB O 2)L 3 > OFT 4F48 (92.6+£6.2 Ma, Fig.
1d) 1%, 0545 60 Ma b 145 Ma £TIES DWW TR
WBD, Y REICAKLTBOMENDA R MIEDT
2= T RZ T BOBAFR EHEREIND. Tiabb,
HAA BB O D)L O FEE QKRR TRTORT Y
YT BiIEE LR, £27=—Y 7% 10°~10
EORFIA T —)NZBNTH 350C, Tagami et al., 1998)
PILOREZHER L EHEREIND, JOHEERES, M
A DRFAFICONTHE I N TV DA IRESE EFIE
Lz, e, 2V arOFT #RUE 30 E—7 0%k
AR E SRR E N7z Takasu and Dallmeyer (1990) 12k %
FIZw MREGHO YAr/Ar 1% (85-94 Ma) &ifiE
DHFHT 8T 5. L7z2>T, AFT F#RUIHISEA OE—
7 DEFAFREFITIRT LHERT 20 RH LU TH 5.

MR A ORHERY MLITIE, FRRIZN R —G-T 7 F /)

PIGH DL TARERZH > =R EIZ Y b (T 1E
#, Hara et al., 1992; Aoki et al., 2007) 2373 #i§ %0
(Figs. 1b and ¢), SiTZDERGRIT DN THEEDND > /2.
Aoki et al. 2007) &, Laser-ICP-MS %% W TKAE
=y " eBEsNBENED L3> DOU-Pb F~_ % HIE
L, 80-90 Ma NHRERDO TR THAH EHEELE L
Mo T, DI a>OFT ERBIUAr/ Ar FR0 S #HEE
INDHHHA FEOERE — 7 FR1L, KFEIZY hO
JFEHREENREIZIERCTHDNX D H N EDHAMIZ/E S
2. ZOHEREF, {ERNSFONTWETIZ Y FERSE
el =y @2 = v ;X4 (Takasu and Dallmeyer,
1990) MZHETH21EH, HHRA FHEOEENHIFIZ Y
MIBL TS Z E&RT.

2. #hEBEBFOIII a2 FT EXOER: D3 BHEOER

—7, BB O a FT 0 (47.2+£3.8 Ma,
Fig. 1d) &, 2 XM E2 Uty MERTHS. UL,
SEESNZHEB IR O )L T FT #4013, #iSA
B OERE— 7 EREEZSND I T FTHERED
BHEHFICH VD, BRE—VEZD LR - mEAENRERT
EEADED, E—UERMERBRITEUEA X2 MEDOT
HERERTEBADDONZHUTHS.

HifB fHEORRRAH T, 72 P %1 hOK-Ar 44
1% 65-70 Ma &, mflFEEEDT R)IFRO 23U TR
10 Ma BN Z EDHEIN TS (Fig. 1d, Itaya and Ta-
kasugi, 1988). ZDHEIHI, HEB HEOREATHDO T =
2P A b K-Ar RS, FiHlO#A X2 MDD ERS T2
ZEERREL, 2 ar FT FRAE— 7 BRfER LA DEL
AR MEOHBHERZRT E WD HER & TN TH 2.

BHFEROFEIRD 26725 Uk 2 KIMBADFRKIZFTERIT
BREHSER WL, UL, ZoEMdE L TD2 d25WiED3
REfHIC A4 U7 SRR DTG BT 51 %, D2 (WIS S)
KriZld, REOATERDNNWALTHRY, ZNSITATEDNE
P VBB OS5 (B9 300C) TEBL TWwW5 (El-
Fakharani and Takeshita, 2008). [F#£iz, D3 KefHICZ®H K
EOAFARDNNALTHBO, ZN5 HRMTH 503 AER
M THMEAE L T % (Takeshita and Hara, 1998). =
7z, D3 WM ED3 RFHARM (T 20 > AR R R AR,
HRED, 1997 ITA WA LZAEIRF T, HRIKEEHO
FETAMREITR 150-350CIc s (Seki et al., 1993; 7T R
130y, 1997). L7235 T, D2 BXUD3 K DB Dl
EZ RO aY FT O%e2Y ==Y > 7iiE K
350C) #HATHD, DIVa FTHERNU Ly a3k
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HiAB TIED3 #HOFSERENE LW &, £k, &b
D2 Bt &b E N 5 & 2 65 =) IH# EFEFH O#S
o775 Uiz iR O T2 IRE B O 1% B AR5
60Ma Th 3 LRI Nz & (Kubota and Takeshita,
2008; Takagi et al., 2010) 25 A% &, HIHB OBEEITH
WFT 4ERIZD2 T3 72 < D3 KD ER TH 5 EHIPLE T
BERENS. Ln->T, EREO7z2Y v MOK-Ar
FERBDIFFHICH IR &SNS, 22T, x>
¥ 1 FOK-Ar % OHSHIRE TR 400+£25C LHEE SN
TWwsDT (Dodson, 1973), 7z >+ 1 FDK-Ar &
13D3 R OIRESRG TIIZERICU By T, ZOFER
VIR RNTER - 72 T &R I N 5.
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