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Timing of some plutonic intrusions and tectonics in the Hida Mountain Range: An application of
LA-ICP-MS U-Pb dating on zircons

Abstract
FREEAET HAFATEHEL™ Laser ablation inductively coupled plasma mass spectrometry was
HRASE =g used to perform U-Pb dating on zircons from granitic rocks in the

Hida Mountain Range, central Japan. Samples were targeted for
dating that showed a marked difference in cooling age across the Ta-

Hisatoshi Ito”, Akihiro Tamura™, kasegawa Fault (Ito and Tanaka, 1999). The Okukurobe granite to
Tomoaki Morishita™ and Shoji Arai™ the west of the fault, and the Oshirasawa granite to the east of the

fault, yielded ages of 65.1 £ 1.6 Ma and 64.7 = 2.3 Ma, respectively.
2011 4F 7 A 25 HZ 4. These ages imply that both granites were intruded at the same time
2012 42 A 28 A< H. (ca. 65 Ma). The Oshirasawa granite has a mylonitic texture, which
Y BRI B R A R probably reflects rapid uplift and erosion by faulting in the past 2

Geosphere Science Sector, Central Research Myr. The Kanazawa granodiorite to the east of the Takasegawa Fault
Institute of Electric Power Industry, 1646 was dated as 2.15 = 0.15 Ma, indicating that this pluton was intruded
Abiko, Abiko, Chiba 270-1194, Japan in the Quaternary. In addition to the Takidani granodiorite, this is

" ﬁiﬁj‘%7 H ZTA 7*5"",1\/.7\%% the second confirmed occurrence of an outcropping Quaternary plu-
Frontier Science Organization, Kanazawa ton in the Hida Mountain Range
Univ., Kakuma, Kanazawa, Ishikawa 920- )

1192, Japan Ke ds: : ; . :
oo o Mg SRS 7 S 7 o ywords: U-Pb dating, LA-ICP-MS, zircon, Hida Mountain Range,
DRAFETFRE RS ZTLFER OURAF Takasegawa Fault, Quaternary pluton, Kanazawa granodiorite
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CLA-ICP-MS i2& % U-Pb FRZ#WE L, PASHIRE DR
B BMOERBPFIEC R 2FERE L EDE, FEMEEED
23> @ U-Pb i, HiBkE & 0a A OFERBIEICH AR SBIEICE AL 2 W& U (GHEED, 2010). 5
W 5 1 5 (Froude et al., 1983; Compston and Pidgeon, |, #rzic, REILROEREESEIIOVWTIINID
1986) 72 &, HWIBIOERBIEHNL N> 72h, RiA TR U-Pb FRfE &7z, TO#R, FURLOBL T > TH
F10Ma K DFEWIEHIH L THIA<EHIN TS (8 LEERTERPRE ()3 > O U-Pb 41 1.36 + 0.23 Ma;
1EWE, 2003; Tani et al., 2010). %7z, 2I)La>® U-Pb Sano et al., 2002) K DIFHNH DD, FHIULOERA &£
EOBSHIEEIT 1000 °C 2 TdH % (Mezger and Krogs- BR U 72 7 < TEEN S ) | W fE O SRANC SR L 7= & EniHE
tad, 1997) &5, XTYOEA - ERFEFEREHERET EINEZ LB EDHARERET 5.
BV, K-AriE FT 72 E OFBIRE ORWERBIER & S e Lo R e S EE
BEFIT 52 EIC kD, BAREKOMED SBHEES £ TO i

F L & I

LA RN ZHSHITD L TEETHS. FREEILARIZNE 40 km, £ 120 km, H& 5 3190 m (B
Laser Ablation Inductively Coupled Plasma Mass ), B L2 E ISR, S OEA 4 km O HATHR
Spectrometry (LA-ICP-MS) ic & %)L a > @ U-Pb i3, BHEWEEILIRTH 5 (K, 2003). FASLARDEEIZIE,

Wk, 5 DFIETH S TIMS ® SHRIMP iZbbx, KO IWARE T O T NKREBEEZRZLTHD, 2.7~1.5
N THODEERFIET U-Pb FRVBESND I Ens, & MaEHOR 7Y OEAICE DR E, 1.3 Ma LIEOHEE
HICHERL TV, £/, BOTI FFECKD, TIMS HE T OB LR BRI BT D) - BRED 2 B ik
% SHRIMP & FRIEEOFEMHEOEVWERENMGOSNDS I & ENRHozEINTNS (HILFED, 2003). F/z, HEOR
MHRE T TS (Cocherie et al., 2009). fRELT, WHAINITT rva> - Ty o FEDHNK

WEIC 4 S 13 BRI OIE RS A D 2L ik D ERT T EMITICED, 4~1Ma ® 1.5 mm/yr ® R—24
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K & 1~0.5 Ma OFEFEEHESTD 6 mm/yr DRz HE
FL T3,

ZOE S ITREHILARDIEERICIZ, TERAEE~ T~ DEAMN
FELBE-TNB ERINTNSA, Sano et al. (2002) D
EAERMRED I a2 U-Pb ERE2MRE, fEEES
DEA - EFGFAE BEENITHEE /TR BN TR T — 2134
2<, INFETICHmE I NZBREMRIE SR 500
~600°CREELD HEY, K-AriE® FTEICKDELN
Kz HEDTNWD (HILIFEA, 2000, 2010).

ZOESEEN S, FE, REILAROEREIIDONTY
NaT @ U-PbFERBPEZEFEMKL, <TTOEA - BT
B3 aEmzE22EE L PILa 2O U-Pb EARHIE
1%, Ito and Tanaka(1999) T K-Ar B X U FT FEALHIE %
fTofidklo> s, =iEE (H1ED, 1991) OvEHENIZ 5>
9 2 REIMIEHE 1 350k, BIOFBEORMN T
%, KERRTERE, @RS (EIRER ;) FREn,
1991 D% 1 #lBHI DWW THERL /= (Fig. 1). ilkBloEaERL
#,IZDWTIL, Tto and Tanaka (1999) ZZHE N7z,

Ito and Tanaka(1999) 13, &) 1117/ O Fa {1 o BLEL AL
AN 600 °C 75 240 °C £ THHIL 72FIZ 60~55 Ma
TH D, [ RMDEIRIERPIRRE 2 600 °C 20 5
240°C ETWHIL =R IZ 5~1MaTh s &L, Sl

Wrfg & A CTIERE B A DMAERICEE R ENH D L L
7z

) TS, RBELAR O HililE rELicE S, 1ZIFED
WrETHD, EX30km U ET, BKIE 200 m OfirT %
A9 5% KA, 1983). FWEIIEEE/RY =T A &L
THIE THEGE CTE 225, EWE SIS Th 59 (BRI
Fatm, 1991, FEAHIFN (1983) Tid, HE6 - Skt &
EFFE N TS, RBELARICIE, =) ORISR D
EAEEPRE AL, JLiZ BN RS (R LED),
2000, 2010) 2353109 % (Fig. 1). REi#B)IfERET, 2 Ma
DRI Lo kilE GRr mKIEE) ICEAT B 2 &7nE
M5, 2~1Ma lCBHA LR EHE SN TWS (%Il - FIH,
2004). 7ad, FINEN Q01001 #H Ay EAKILIEEIC DN
THzIE SN K-ArERa EickDE, BENEREA
DOEE LFEREA - BfEFEMR) %2 1.7~0.9 Ma &HEEL
Tna.

U-Pb EAIE
1. FRAEFIE
FZEEHZ DWT, )32 100~200 %1%z PFA 570>
—hFMHA X 15mm x 15 mm x 0.5 mm) IZHLDIA H,
WHERL (1200 %) &5 1 TED RRX—Z b CKiE : 6 um) %
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Table 1. LA-ICP-MS operating conditions used for U-Pb
zircon dating at Kanazawa University.

Laser Ablation: MicroLas GeoLas Q plus

Laser type 193 nm (Excimer ArF)

Crater size 50pum

Repetition rate S Hz for age standard
10 Hz for unknown

Preablation 2 sec

Energy density 8 Jem?

Data acquisition 20 sec

ICP-MS: Agilent 7500s

Acquisition mode Time resolved analysis

Scanning mode Peak jumping

Forward power 1200 W

Gas flow rate plasma) 15 I/min (Ar)

auxiliary) 1 I/min (Ar)

carrier) 1.3 Vmin (Ar), 0.3 Vmin (He)

29g; 885 202y, 204py, 206py 207pp 08py,
22qy 2355 238y

40 ms for Pb and U

NIST SRM 610

Measured isotopes

Dwell time
Standard glass

v, D)L REEE um BHEL, U-Pb FRMHIE ik
L& 38T, FRIEDOFHIE &5 S N FAUE ORI
WB 72D, FTROERELERARI TH S, Fish Canyon
Tuff(Schmitz and Bowring, 2001) & Tardree Rhyolite
(Chew et al., 2008) I DWW T HRIEDOEI 2 HER L 72, 72
B, FEEEN2010) TR FT ERBIERICT y F > 7 %
Lz az2ER LI, SROMEHIRT v F 2 7 DR
BT U-Pb FREIEZ T o 7.

U-Pb ERBEIEL, @IRKR¥EOFHHET % LA-ICP-MS %
BEHWT T 2. EBRI AT L OME % Table 1 1TR7.
L —H—7 Tl —>3>&LT TFIXL—HP—-EE
193 nm) 2L, 7 7L —3 3% He HADFEMR THE
ML, =0 He HAWE Ar HARITIEAG I, ICP-MS #
BICHAIEL L—Y—F3I50um TH 5. 1 EOHIE
T, T2 UWEGOR) L —F—RE GO TS5y
HE @O R), OBEHI00 B TR TELEZ L, EHo®k
T, I HEGOR) L —Y—HREH U -7 5>
DRF GO ICEELR). LMD S S, &)
D2 #MIFT—% & U TEHAE T (Preablation), ZDHED 20
BX#E%ET7—% & UTHRALZ (Table 1).

TS, FHEF S X (NIST SRM 610) Z A 7803
5, WA ERE, KBRIEME SIRERNRCE, Fish
Canyon Tuff, Tardree Rhyolite DJETHESEL /= (Fig. 2).
U-Pb 4RI, BHEEED 2009) 1258y, PU-"Pb L% KD
7=. *Pb/”*U Hid, Fish Canyon Tuff (HESEEIE 28.402 +
0.012 Ma T **Pb/**U ktid 0.004421; Schmitz and Bow-
ring, 200D X X B HIEZIT O 72 51T, FHOEA,
Fig. 2 IR L& E O AL ZE KL, GOK, GO,

FREELIROERRAE S T OB AR &E TV b= X 451
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Fig. 2. Time-series variations of **Pb/**U ratios obtained
during laser ablation of the NIST SRM 610 glass. In the
first part of this study, laser ablation was performed with a
repetition rate of 10 Hz, and in the latter parts of the study
at a repetition rate of 5 Hz. GOK: Okukurobe granite, GO:
Oshirasawa granite, GDK: Kanazawa granodiorite, FCT:
Fish Canyon Tuff, TR: Tardree Rhyolite.

GDK. TR @ *Pb/**U fticxtl, Zhzi, 1.05, 1.10.
1.14, 1.02 #F L2 Z LK DMIEERTT> 2.

U-Pb FAGHIER SR % Table 2 1TRd. &bkt 10 kLD
3 ATH U CTHERME(T) 23k 7z, 728, Table 2 IR
EBRT OFEMRERZE DL FHEIEH (2010) T, *Pb
EFUDHT Y MIERWEM, TOB, #Bho > MMIT
1372 <, 1BEDDOAT > MMileps) ZHWz. cps 2 M
5ZLT, REEZRMIELILEFETHS EEDNS
D, BEFRIBBILCZ LW &, Y > MTIERAEE
T B EREWNSI K BVBE, FRERKRL THRNE
EZLNDTEMS, T TR, P/ U OO
BEERE % *Pb/ U LR E L, £ OfEE AW CTHEAE
BT RO,

H B OERNL, Y DR TEREZDRENSESND
INESEER E U TRD /2. 7238, Fish Canyon Tuff Z
< W HEHY IR AE R D FRZ (6T ™) 1% Schmitz and Bowring
(2001 I2& 43507z Fish Canyon Tuff O4F4K(28.402 =
0.012 Ma; 1o) &4 [EIf5 5117z Fish Canyon Tuff D448
(28.5+0.1 Ma : lo) DREZEED, LINTEHRLZ.

) of, \ 0.012 \* 0.1
dﬂ_”d(z;)+(2&mz)+(mj
ZZ7T, T, & 0T, 13, =hEN Fish Canyon Tuff D4

iR Z SO D IOMEEGER EZDIRETH 5.

4, INESEE R E Tera-Wasserburg plot (Tera and
Wasserburg, 1972) 72 51551 2 FR(Z 2 TlE T-W F4R
LIEFRY %) 2n L, ME &Lz (Table 2). %7z, Fig.
3 IZHERIE U 723kt D Tera-Wasserburg plot Z7~7 .

2. FRAERER &M@

4r[ElfE 5§17z Fish Canyon Tuff 12 & 2 #iEE D INE L
FE LT, Tardree Rhyolite Tl 62.2 + 0.6 Ma (FAUH
DiEFI 26T, LUT BIFEIER) 7315 57z (Table 2). Z D4
RITHESEAEM (61.23 = 0.11 Ma; Chew et al., 2008) &iZiE
BEL, BEHEIEVWEEZSNZD, 20 OEEOHIPHZ
DIENITEA TS, T-W HRIF62.5:3.7MaTH D,

2

D
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Table 2. U-Pb zircon dating results obtained by LA-ICP-MS.

Sample name 202Hg 204py 206py, 207py, 238y Uncorrected  Corrected Age 26
[eps] [eps] [eps] [eps] [eps]  *pp™ U 2*pbtu [Ma]
Fish Canyon Tuff’
FCTO08-1-1 -7 27 14109 929 2612746 0.00540 0.00470 302 0.7
FCTO08-1-2 0 10 3263 220 669016 0.00488 0.00424 27.3 0.7
FCTO08-1-3 25 -2 7813 422 1592921 0.00491 0.00427 274 0.6
FCTO08-1-4 23 15 11857 744 2220466 0.00534 0.00464 299 0.6
FCTO8-1-5 8 20 14626 688 2891980 0.00506 0.00440 28.3 0.6
FCTO08-1-6 13 3 11979 602 2339946 0.00512 0.00445 28.6 0.6
FCTO8-1-7 35 34 11985 939 2285493 0.00524 0.00456 29.3 0.7
FCTO08-1-8 39 -11 5772 309 1184183 0.00487 0.00424 27.3 0.9
FCTO08-1-9 81 5 9401 448 1900072 0.00495 0.00430 277 0.6
FCT08-1-10 13 21 10097 656 1990218 0.00507 0.00441 284 0.7
Weighted mean 285 0.2
Tardree Rhyolite
TRO8-1-1 -2 16 7427 397 707083 0.01050 0.00932 59.8 1.4
TRO8-1-2 289 41 146462 7465 10902032 0.01343 0.01192 76.4 22
TRO8-1-3 -3 13 4773 230 455337 0.01048 0.00930 59.7 1.5
TRO8-1-4 15 12 7951 455 748174 0.01063 0.00943 60.5 1.3
TRO8-1-5 2 -20 10450 514 898396 0.01163 0.01032 662 2.0
TRO8-1-6 -5 19 12579 755 1131328 0.01112 0.00986 63.3 1.4
TRO8-1-7 -2 4 5774 356 532162 0.01085 0.00962 61.7 14
TRO8-1-8 -20 -2 27224 1325 2535719 0.01074 0.00952 61.1 1.3
TRO8-1-9 83 32 20401 1406 1897026 0.01075 0.00954 61.2 1.1
TRO8-1-10 146 6 13388 805 1195861 0.01120 0.00993 63.7 1.3
Weighted mean 62.2 0.6
T-W age 62.5 3.7
Okukurobe granite
GOKO07-1 209 52 9286 526 848519 0.01094 0.00999 64.1 1.1
GOKO07-2 131 56 13553 799 1146321 0.01182 0.01080 69.2 1.4
GOKO07-3 90 44 56698 3067 5139289 0.01103 0.01007 646 0.8
GOKO07-4 31 23 15228 858 1387303 0.01098 0.01002 64.3 1.6
GOKO07-5 53 43 14942 1081 1349431 0.01107 0.01011 64.8 1.3
GOKO07-6 85 31 69518 3461 6411199 0.01084 0.00990 63.5 1.0
GOKO07-7 48 54 112903 5878 10607754 0.01064 0.00972 62.3 0.9
GOKO07-8 55 4 44861 2177 4054404 0.01106 0.01010 64.8 1.9
GOKO07-9 20 -2 51930 2534 4826435 0.01076 0.00982 63.0 1.5
GOKO07-10 10 21 37977 1865 3507447 0.01083 0.00989 63.4 1.1
Weighted mean 64.2 0.6
T-W age 65.1 1.6
Oshirasawa granite
GO07-1 141 52 12056 785 1070977 0.01126 0.01077 69.0 1.7
GO07-2 84 22 15427 816 1414362 0.01091 0.01043 66.9 1.7
GO07-3 115 25 23750 1216 2242568 0.01059 0.01013 65.0 2.1
GO07-4 90 32 37298 1912 3731298 0.01000 0.00956 613 2.0
GO07-5 56 23 27844 945 2717765 0.01025 0.00980 62.9 1.1
GO07-6 65 74 19184 1644 1756591 0.01092 0.01045 67.0 29
GO07-7 81 22 15885 1041 1471943 0.01079 0.01032 66.2 1.5
GO07-8 79 20 31641 1528 3129435 0.01011 0.00967 62.0 1.0
GO07-9 62 43 37183 2398 3622117 0.01027 0.00982 63.0 2.7
GO07-10 50 17 26338 1671 2630484 0.01001 0.00958 61.4 1.3
Weighted mean 63.8 0.7
T-W age 64.7 23
Kanazawa granodiorite
GDKO07-1 220 36 385 205 378680 0.00102 0.00101 6.5 0.6
GDK07-2 181 86 1102 695 590850 0.00187 0.00185 11.9 09
GDK07-3 120 86 1243 876 566314 0.00219 0.00218 140 838
GDKO07-4 174 79 1226 674 1066169 0.00115 0.00114 7.3 1.4
GDKO07-5 374 164 1026 472 1349261 0.00076 0.00075 49 08
GDKO07-6 327 81 521 175 862235 0.00060 0.00060 39 03
GDKO07-7 156 33 559 85 1404532 0.00040 0.00039 2.5 0.2
GDKO07-8 183 31 324 110 631029 0.00051 0.00051 33 0.3
GDKO07-9 61 27 380 83 915469 0.00042 0.00041 27 03
GDKO07-10 41 7 252 168 586771 0.00043 0.00043 27 03
Weighted mean 32 0.1
T-W age 215 0.15

2%4pp counts include both ***Pb and 2OAHg because of instrumental difficulty to separate these isotopes.
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Fig. 3. Tera-Wasserburg plots for all zircon grains ana-
lyzed in this study, apart from those from the Fish Canyon
Tuff.

FREELIROERRAE S T OB AR &E TV b= X 453

BUEIRRE 72208, IEFEASHELRE SRR O #iFH
NT—87d 2.

BB A S REIRERE T Th, INEEEER L
T-W ERDEEOHPANT KL, T-WERT, 65.1 =
1.6 Ma, 64.7 +23ManGoNrk. REEEEITDH LD
N513H 65 Ma T3 24ERERT.

SIRAERPIREE D T-W R E LT, HELZ 10 fEld X
TORFERNWZEE, 215+ 015MadiEohn/z. 2D
AR OfE 2 DR T AT 2.5~14.0Ma LTS5 DENKRE
<, TWHERKDBEHW. Las>T, MEFHEFRG.2
+ 0.1 Ma) b T-W &L D . Tera-Wasserburg plot
(Fig. 3) 25, FRENEVWAIES DD, B4 DkF
DR ISRREIT P 15 RZEH > TWE 0O TH D I B
IWREINTWD. Lehi>T, MEEGFENRG.2 £ 0.1 Ma)
3, ZOZENEEINTEST, AEHETHD, 08
& T-WHERERAITRZTH D LAl NS. xb, #
BE1E7(2010) Tid, *™Pb T Pb 154 DFEE & 5Fl L 7.
ZOHER, HHEEOBRITIIRS AL, Table 2 T
P fEDELVY GDKO07-9 5 GDKO07-10 13#WHERERT)
75, PbVAROZENEEINHETE, ZTOXBEEEL
T AERDE 5115 Tera-Wasserburg plot (Fig. 3) &k %7
MDA MENT NS EHEEINS.

Z 2

AEF SNz U-Pb ER EBZEOFERBPIEREREN S, &
W) N I 3 A0S S AR E EE DAERR - ImAIRICBE L
T, UTF0ELRZIT-. 2B, LLFTIE, PhiEROEE
ERRWZENRETH D T-W HFRTHEREITD.

1. BREREEE

WEMTEEAEN S, SR, DIa>DU-PbFERELT
65.1 = 1.6 Manfsoiniz. FUEENS, MEA K-Ar 4
ff, BERFK-ArENR, DNV FTERELT, TNTh
59.2+6.0Ma, 61.7+62Ma, 54.1 + 7.4 Ma BE5NT
% (Ito and Tanaka, 1999). 7=, ILEH 19991k 5 &,
AFRRHR G S AR D BEEAERIE D7 X8 A b FT AU
OMaThdLEDZETHD, ZhEHRHATZ. UErs,
HEEAE RS OmAMIRRI Fig. 4 DL DITkE2. [FfERM
AT 65 MaEHIZE AL, 50 MatHETIZP)La > OH#IR
ETH5 240 °C EE L THAE, 25< | MaEE TR
BLEDOLHEENS. FSERENK 100 °C DT XA
NFTERPEOTH 2 ZEn5, T<&HEA MafeE) i
i 100 °C LA EoIREEN SR FIREETRBLEZHDE
BN 5. Ito and Tanaka(1999) Tid, HEHLIERE D
200 °C AR DHBHINY —> E LT A XY —2(100 °C i
NHEM) & B /XY — 2200 °C BLNEthin) 2R U727,
TINZA R FT #RUT A NS —2 &2/ L T2,

2. KHEIRTtES

KERTERAED S, 4, 2)a>d U-PbFERELT
64.7 £ 23 Ma oz, FUEENS, BRERK-Arf
f, PIWaACFTHMRELT, TNE#2.13 + 0.68 Ma,
1.6 + 0.4 Ma 2§51 TW5 (Ito and Tanaka, 1999). %
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Fig. 4. Inferred cooling curves for plutonic rocks in the
Hida Mountain Range. Each horizontal bar represents the
+ 20 error. Closure temperatures adopted are as follows:
U-Pb zircon (880-1010°C) from Sano et al. (2002), K-Ar
hornblende (550 = 50°C) from Villa et al. (1996), K-Ar bi-
otite (325 = 25°C) from Harrison et al. (1985), FT zircon
(240 = 50°C) from Hurford (1986), and FT apatite (ca.
100°C) from Naeser (1981).

7z, 1999 #&E127 N5 1 b FT #48% 0 Ma &1k
ET S, LEMS, KERFEEEDMmAKRZ Fig. 4 DX
DIITHEE L7z FfEEEE, REIEEE & RO
65 MatHICE AL 728, ZOHOMAREIIRE B3,
Thabb, BERK-ArERED) T2 FTHERIZ 2h7E
TEREIIRZNDHOD 2 Ma BREDOHEZRL, ZHH5DH
SIREN S, KEFRAERED 300 °C BEITHAIL 2R
K12 Ma TH 5. 2B, KERIEREDANA K-Ar £
FoNTWRNWEYD, FTERED 500~600 °C FEEITHA]
LRSI TH 5725, FfERAIL, BEAERZT, HER
TERE SRR DB A Z o 7= S HEE U 72 (2 OHEE AR
ZLWeD, Fig 4 TEBERTRLE).

U-Pb EARHIE 217> 72 REIRAERIES,  mild) = O3
HITHRIRL7ZHDTHY, AEOREBEREMNED A OF A
MG 2 /RS (Fig. 5a) 2&E0 5, @) Efgo#RMAIT, i
THROEMEDWEEINICL D, 2 Ma AR 282
it - M 2272 2 &R <RI S, £ 2 Ma DR O HIR
300 °C R 5 023 Am AL, 1.3 Ma AR O B LR
FREEIC B 2 S - Mokt (RILE, 2003) EFHFITH
5. ARFEHIOFEIILIE T D HEIU O EAIERIRE B
WTHYA O MEEDHED S TWS (FHILE)», 2003)
ZEBPETEADE, RERIEMAEDY AT O 1 SO
3R 2Ma bl &EEZ o556, £2, SEJIIKEIL 2Ma
DIBIZIGEN L, BIEIISBIZ2RA M@ CTH D 2 E2mRTH
DEBZLNS.
3. &REENRE

SIRIERPIRES GEIREH) 5, 4, 2)La o U-Pb
FERELT2.15 £ 0.15MadfFoi/z. FMURENS, f4
PG K-Ar £, BE/M K-Ar £/, 2)La> FT4EREL
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Fig. 5. Photomicrographs of plutonic rocks from the Hida
Mountain Range. (a) Oshirasawa granite: Quartz crystals
are recrystallized and fluidized, and biotite crystals have
an elongate habit, due to mylonitization. (b) Kanazawa
granodiorite: Biotite crystals show near complete chloriti-
zation. PPL and XPL indicate whether the images were
taken in plane- or cross-polarized light, respectively. Qtz:
quartz, Kfs: K-feldspar, Pl: plagioclase, Bt: biotite, Amp:
amphibole, Chl: chlorite.

T, TNEN47+1.0Ma, 2.28+0.36Ma, 1.2+0.6 Ma
IME5N TS (Ito and Tanaka, 1999). X7z, (L (1999)
BB ITSIRTEMIIRE DT N5 1~ FT 483 0 Ma &)
ET D 2055, ARG K-ArFRIL 23> D U-Pb
FERID H L, HEEE S OBBAYEEL TWS. Zh
i ARGHICEDAENZERE Arick D, Bnd Bl
ERIMGOSNZ/20TH D EHWT 2. LLEnhs, SIRfEMH
Pk s DMHIBIAE Fig. 4 DX S 1kE 2. [FAIERPIRRE
1 2.2 MaEHICE AR, MEREREE TRWMITHRAILEZ
EMBHS NI T2

SRAERPRCET, ANARERERNRE 2 R E L,
ZFO5L, FRAKIN—FIVENERT S L3N 5 (FHIl
F, 199D 23, 4[al U-Pb FEARGAIE 217 - 725k, HE
BEDbANGELS S, HREORHERT S, £,
AERORIEAIPEVKIRZ > TH D, BABROHBRZAE)
ZRKL TW5 EEZ 505 (Fig. 5b). S RERBIEZTT-
FealBh, SIRTERPIR G 2R & T 5 LIEFVEND), Dis
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&b, @il ORMT 2.2 Ma EIZIRE 24T %
ST AEEN S o7z T LN 5 L WRERME SN

FRBE LRV S FT T DARE 2 B DR A N2 b Do e & &
N% (ILH, 1999; KilNEAy, 2003). 2055, HilLE»
2003)1%, 2.7~15MaHIZX VDB ANH 572 LT
WA, SRRSO~ 7~ DB ARHY (2.2 Ma
B, HIE2 2003) D EREZFFTHMREEX SN
5.

F & B

LA-ICP-MS IZ& 52 a>d U-PbHEMRELT, EL
DRITFAHROINEFGIT K 2 HH & Tera-Wasserburg plot
NSRS NDEMR(T-W HR) 2RO 7. ZO/RER, WEE
BRI BERERL D, B OERE R TRIRIER
PIfE Tid, MESEEERK D D T-W FHR D2 Pb 155
D EEEE L EEHEOEWERNELND Z LRI N
7z,

B T & R A T AR ERAE RS E KRBITERIATS, Wi
EBHITHO6SMallBALZZ ENHEE SN, [FWEOR
ANZALE S 2 K FIRIERE 4 2 Ma BARRIC,  Hiii 300 °C
FRE QTR S BT - HIRZEZT/-2 &, ZOBRET
eI~ 071 MUER 220722 &, 512, &
NS Z OEICIEE L, BIEESERAHETHD
EDMEE SN

SRR TN 22Ma lCBEALZZ EEEIN
To. MBHLIRIZHBNT, BHERBEEICL RSN, H
ZICHBHT DB OVRRBE T AE R PR KW T pil
H&s, @RMERBPREIRIEALEHE > Thd T an
S, =i ORMIT 2.2 Ma EITERE 2L T 5~
RIEENH 0, T ORITHIEALE BT T MR AEE 2 /T,
BUE, HRICBEHT 218> EaEEI N

El 33

Tera-Wasserburg plot DERS KT T-W ERDFHEHIC
1%, Berkeley Geochronology Center @ K. R. Ludwig 1#
TOBWFELZT 0T 5 L THS Isoplot/Ex rev. 2.49 Z i
L. ARE%RET 2 LT, BHdE CTh EMRFDORL
BHIB X OEREEAMRR G OR BEAEENS5£<0D
B ZHEfEEWZ. U EOBLICRUTHBILEL EifE
EN
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