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HE kIS E AL E I 3 5 & Fe/Mg
WNEFHDO K-Ar 2EFEREZHET D, —
DIEE SRR A RO — DAL AVEER
BERAE EBIRE & B LRSS R O
BORAEREL S XALTTA4 ME 2T
209+10Ma & 214+1.1Ma TH5D. AE
K IE B E R ER I B T b A B o s
P B EBERVN R 353 E L 72 @ Fe/Mg
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Fig. 1. Plutons in the northern half of the Hidaka magmatic belt, central Hokkaido (modified from Maeda et
al., 2014). Isotopic age data are from Ishihara et al. (1985, 1998), Kawakami et al. (2006), Jahn et al. (2014),
Maeda et al. (2014) and this study (underlined). Ages separated by slash are those of two different separates
from the same specimen dated by two different laboratories (Ishihara et al., 1998). Abbreviations: KTZ =
Kamishiyubetsu Tectonic Zone, F = granitic rocks, I = plutonic rocks of intermediate composition, M =
gabbroic rocks, H = hornfels, KA = K—Ar age, UP = U-Pb age, B = biotite, W = whole-rock, Z = zircon. The
inset figure shows the location of the Hidaka magmatic belt. The N-S-trending Hidaka magmatic belt, which
is defined by alignment of Paleogene—Neogene plutons, is subdivided into northern (NHMB) and southern
halves (SHMB) by the dextrally displaced Kamishiyubetsu Tectonic Zone (KTZ). The southern half coincides

with the Hidaka metamorphic belt (Komatsu et al., 1983).
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NVNE DFIEIIHER S ILTWRNWA, S
THEII, Fe WEOLNADARAEER L
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Fig. 2. Geologic map of the Ichinohashi plutonic
complex and the location of the dated sample of
fayalite-bearing biotite granodiorite (modified
from Maeda et al., 1988). Isotopic age data are
from Ishihara et al. (1985), Jahn et al. (2014) and
this study (underlined). Abbreviations: F =
granitic rocks, I = plutonic rocks of intermediate
composition. Legend: 1 = Quaternary sediments,
2 = Neogene volcanic rocks, 3 = Ichinohashi
Conglomerate, 4 = Ichinohashi fayalite-bearing
biotite granodiorite, 6 = Sakuru Formation.
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Fig. 3. Plutonic masses of the Okushibetsu plutonic
complex (modified from Maeda et al., 2014).
Isotopic age data from Ishihara et al. (1998), Maeda
et al. (2014) and this study (underlined). Ages
separated by slash are those of two different
separates from the same specimen dated by two

different laboratories (Ishihara et al.,, 1998).

Abbreviations: TS = Tadoshunai mass, SE =
Sakkuru Higashi mass, SW = Sakkuru Nishi mass,
MS = Moshiri mass, T = Towari mass, KN =
Kenashi mass, K = Kuounai mass, P =
Penkenukananpu mass, F = granitic rocks, I =
intermediate plutonic rocks, M = gabbroic rocks, H
= hornfels. Star indicates the location of the
Fujinosawa quartz monzodiorite dated in this study.
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H5. IUGS D43¥E (B %4 1F Streckeisen, 1976)
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WIS P CHERBEFHEEE R TRER
(Bt 2-4 mm F2JE, An = Ca/(Ca + Na) X 100
=52.0-14.7), NHBAIRTEREOINA G A (1R 2
mm £, Mg# = Mg/(Mg + Fe) X 100
7.9-10.5), BER (B | mm FE, Mg
22.3-25.8) ORI A MO A K (2 1-2 mm
Y AV EA (2 1-2 mm R, an =
Ca/(Ca+Na+K) X 100 =0-18.7, ab=Na/(Ca +
Na +K) X 100 =80.3-6.8, or = K/(Ca + Na + K)
X 100 = 93.2-1.9) D L. LiIFLIL, A
DAAEATOEMMPBEIND. M s E
FNHRE RN T 2 VAR ICTHET S
R, T ABEORRD D VIR
REA /R MRL (RN THAE 0.4 mm FEE) OE
JiEEA (Mg# = 35.2-33.5, Wo = Ca/(Ca + Mg +
Fe) X 100 = 0.5-0.6, En = Mg/(Ca + Mg + Fe)
X 100 = 33.3-35.0, Fs = Fe/(Ca + Mg + Fe) X
100= 64.5-66.2) N{EIET 5. A D FEILHK
%% Table 1 (Z/RT. —DEMNALAAOEGH
BRI PIREE L Mg# 17 RREE TR Ti 122
L.

2. BORBEEIHAX T4 101403

BEOIRAHEE LS XA F T A MIMERE -5
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(B 21X Streckeisen, 1976) (2t 9 & AT Y
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Table 1. Whole-rock major element composition of
high-Fe/Mg intrusive rocks from the northern Hidaka
magmatic belt, central Hokkaido. AIl analyses
recalculated to 100% volatile free and with all Fe as FeO.

Locality Ichinohashi Fujinosawa

Sample# NO-26 101403
SiO, 64.99 60.39
TiO, 0.76 1.77
AL O, 16.47 15.53
FeO 6.39 8.32
MnO 0.11 0.15
MgO 0.72 1.84
CaO 3.68 4.94
Na,O 4.55 491
KO 1.90 1.75
P,Os 0.43 0.40
Total 100.00 100.00
Mg# 16.7 28.3

mm FEFE, An=36.0-15.9) & HJE « KR DE S
A (F8 0.1-0.3 mm FREE, Mg# = 36.4-32.1,

Wo = 3.8-2.6, En = 35.2-31.2, Fs = 65.9-61.5)
FOHB A (2 03 mm FEE, Mg# =
46.6-44.2, Wo = 40.7-45.8, En = 25.1-26.6, Fs
=29.1-32.9) ORI Z D HMF D7 = v kv
Y7Ly RO ARA (KRR 2-4 mm 2
JE, Mg# = 41.0-35.0), BZER (2 0.5 mm 2,
Mg# = 30.3-24.9), f19% (& 0.1-0.5 mm FL/%,
BT 2 mm ), vV EA (KL 7 mm
FEPE, an = 0.1-1.0, ab = 30.0-13.6, or = 69.1-86.3)
MBI Y, LEOT X L, WIRA, Vo
vEET., TORATERELTRS E+HIIT
MRLTH Y, ZORBAAFEHRIL~ 7~ Ok
EREFLTVWDLI LD LM ENDS. 2D FH
JTLHEML % Tablel (2”7, Y L7 A NE~T
~ RINOHFREEH I E T T A AT H
A~ ORI RL (B 21X Carmichael, 1964;
Baitis and Lindstrom, 1980) (Z K& B <HEELL T

HE 1% (2017) 7-14

W5, FROIRATE XA FTA4 ME Mgh
N 28 BT, B — DB A DAL ESHEIE
fPOkkA & 45 & Ti ITE .

K-Ar 22 RAERRLETORE

K-Ar A% Teledyne Isotope fLIZH&HH L T
WE ST, WEIfE A &2 RN IR & THr
Thy, BHEORBELZZBET HMLETELAR
WH O &I S L7z, WIERE R % Table 2 TR
T —DFEN AL A EAAERPRCS (NO-25)
1% 209 + 1.0 Ma, BEORAEEL VXA FT
A b (101403) 1% 214 + 1.1 Ma T, & bHITHT
gt 21 Ma R OFERTH 72, K
AFED K-Ar &FFRITFE O O PSR
JELFEODIT D T EMHESTIERL, (- TE
DFMITIES TRV D, FFIE—OBEASE
oA L OR EREEERBCE RN D T E
TICHE STV D FALARFENR L D A2 1T
VY, AEIG S TAERE & 2 OB PR ERIC
DWT O HARRET 21T 5.

1. —DBEEEERREER: —DEMLATR
EHEHNRE
—DOBEGEREER»D 2 E THE S

TV FNERERITIZIE Z 5 B o BE

KD K-Ar 1% 184 + 0.6/18.6 = 0.6 Ma

(Fl—& B 65607 2 DOFEAR, Ishihara et

al., 1985) & {EZ oMmAafoY a0

U-Pb 4Ef% 18.5 = 0.2 Ma (Jahn et al., 2014)

N& % (Fig. 1, Fig. 2). 26 OHEMRITHEARD

L, ARG L —oBrA b AAaaR bR
e O2A K-Ar 1% 209 £ 1.0 Ma 1T 2 my
BELWNSOO, HEEWVFERTHD L F 2
2.

2. B RIBRERBRER  BORAREEVY
FALFS4 b
WAEREARMA RN D ZhE Clodis S

TV D [RNLARAAS (Fig. 1, Fig. 3) (2% 7

Table 2. K—Ar age data of high-Fe/Mg intrusive rocks from the northern Hidaka magmatic belt, central Hokkaido.

40 +
Sample# Material analyzed K _;Ar rad Non rad. Ar flee 20
(Wt.%) (10" scc/gm) (%) (Ma)
Ichinohashi whole rock 1.74 0.142 83.3 209+ 1.0
NO-25 1.73 0.141 80.3
Fujinosawa whole rock 1.57 0.129 78.5 21.4+1.1
101403 1.56 0.133 79.6

0y YK/K = 1.167 x 107 atom% (Steiger and Jiger,

Constants: &g = 4.962 x 10"y, 1, = 0.581 x 10"y,

1977).
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RO 2B DRERD K-Ar F1R 454
£ 0.9/449 £ 12 Ma (Fl—& B &N 2
S DAEAX, Ishihara et al., 1998), ¥ 7 L EK
DI B MABENVE D4 S K-Ar A% 23.0
+ 0.5 Ma (Ishihara et al., 1998) & 5. 7=, Hi
HIED> (2014) 1 XY > 7 VAR, o 7 VK
HIK, R aFABERELOIL AH-EF
AEABRERAL 7 2L R 3 HphoRE
FED K-Ar 4Ef8 (202 £ 0.5 Ma, 19.0 + 0.4 Ma,
17.8 £ 0.4 Ma) Z & L (Fig. 3), Z DML AL
TEH OBJED 3 SOBERDO RIS 2 IE—H5
Th b EELL, AR KGO fF(E
ZEELE. 20Xk IR ERIEA TR L
—fEL7Zb 00, Ll THiEH it OERE K
FIE B & BT R OB (PR Kk
HBED 2 DOKEA X FBFEE LT Z &M
HoNTHD. SRIHE LIEORARE Y Y
A AT A4 MDA K-Ar 1% 214 + 1.1 Ma
X, ZONOH o EEE P HE) &
RO R HI R < — & L T\ D
3. §EIELNT- K-Ar 25K EZD

D EHK & D ELER

A A Lz E Fe/Mg & "9 —DREN A
bAAEAEMARPNSE EFEORARE X
AF T4 NOFERIE, ENENDITHET 2K
HIRRE D JE OB S D K-Ar BER
ERLYLar O U-Pb F£RIZIEVWHDOTH
SR, TNH LD b LTMNIHWERTH -
7o = CHEREIC R 2% T L2 OfFE
DONE (B 2 X3, 1998) % HET DRI
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GAabRNSE EEORE L XA LT A B
D~ 7= IGB O REHIL AT E i (20 Ma A1
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HITIED D,
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ST, DB S A EHE A RS &
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T2 EERRT S, —J, HE KRG B R
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KTHDL X T XA AABILVER
(/v U-Pb 4R 18.5 + 0.3 Ma: Kemp et
al.,, 2007, fP94 K-Ar 1% 17.5 £ 0.6 Ma: #if
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HIZA, 2011) 2% Mg# 26 FLEE DD CTELIZH
LA bAAEEREBEE OB (B
FEAO An KDY 36 FREEZR DT, IUGS D5
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5. FORBITERERE - BT OFER
DHEDF 2 %2 I1X L% O I KA
FEICR o 7o, ETERBE IS LR 1T Y
D S A B S (No. 63540605) 12K - THE
bz, ZoOFMIIERIN-E FHiksA L
B S LRI L > TRIBICHES
2. ZOFEMORKENE U £ & OIEFITALEE

- >
— —



WAEREZMEE L X —IZBW T Thivz. LL
LR - 5 2 IRGET 5.

X B

Baitis, H. W. and Lindstrom, M. H., 1980, Geology,
petrography, and petrology of Pinzon Island,
Galapagos archipelago. Contrib. Mineral.
Petrol., 72, 367-386.

Carmichael, 1. S. E., 1964, The petrology of
Thingmuli, a Tertiary volcano
Iceland. Jour. Petrol., 5,435-460.

Ishihara, S., Matsuhisa, Y., Tanaka, R., Thara, H.,
Nagasaka, A., Koike, T. and Shibata, K., 1998,

The timing and genesis of ilmenite-series and

in eatsern

magnetite-series granitic magmatism in the
north-central Hokkaido, Japan. Bull. Geol. Surv.
Japan, 49, 605-620.

Ishihara, S. and Terashima, S., 1985, Cenozoic
granitoids of central Hokkaido, Japan — an
example of plutonism along collision belt. Bull.
Geol. Surv. Japan, 36, 653—680.

Jahn, B. M., Usuki, M., Usuki, T. and Chung, S.-L.,
2014, Generation of Cenozoic granitoids in
Hokkaido (Japan): Constraints from zircon

Sr—Nd-Hf
geochemical analyses, and implications for
crustal growth. Am. Jour. Sci., 314, 704—750.

Kamiyama, H., Nakajima, T. and Kamioka, H.,
2007, Magmatic stratigraphy of the tilted
Tottabetsu plutonic complex, Hokkaido, North

geochronology, isotopic  and

Japan: Magma chamber dynamics and pluton
construction. Jour. Geol., 115,295-314.

Helt] — BB, 1998, AEAHIEM . HORS: R
2,315 p.

JIEPERER « KRN - f£H—HI - SRR -
JIFHE N, 2006, BVERSET — 2 ICHES<H
R D b5 BT, 112, 684-698

Kemp, A. 1. S., Shimura, T., Hawkesworth, C. J.

and EIMF, 2007, Linking granulites, silicic

magmatism, and crustal growth in arcs: Ion
microprobe (zircon) U-Pb ages from the

Hidaka metamorphic belt, Japan. Geology, 35,

807-810.

G b, 1963, JLES H iy, Bk o> Lk

BEME A (1) (R E 72 © ORI A R

28

13

AN i& Fe

AT AZ—BRIED / #E

Z 1% (2017) 7-14

A FH). HUEHE 69, 536-546.
fitithi, 1964a, JLESH &, Bl Hg ol
BEHESERE (D) (/ — 7 A MEZe D ORIk
HAR). HUEHE, 70,41-51.
fitithi, 1964b, AbEE H &y, Bl e ek
BEFESHH (D) —& = v &7 /VIERRERSE % IR D

&

RRa 2B & IR VEVRpE - BT ME, 70,
193-203.
[E 5y N8 - BAT B - JUREIESL - B E - B

FEARIT, 1994, ALHEE AES, Bres Ak s
HOBEAFHINEEOEE. HEME, 100,
658-674.

Komatsu, M., Miyashita, S., Maeda, J., Osanai, Y.
and Toyoshima, T., 1983, Disclosing of a
deepest section of continental-type crust
up-thrust as the final event of collision of arcs
in Hokkaido, north Japan. /n Hashimoto, M.
and Uyeda, S., eds., Accretion Tectonics in the
Circum-Pacific
149-165.

Maeda, J., 1990, Opening of the Kuril Basin
deduced from the magmatic history of Central
Hokkaido, North Japan. Tectonophys., 174,
235-255.

AT —BR - SERIE S - R —, 1988, H1kdk
HEE LTS, — OEHIR D TRACE JH & He s
RCEHE. ALiE O IER S AL T 7 b=
7 A, no. 3, 71-75.

AT = —BE « R — « Wi ORTE - FAERE] -
AREVE— - [MASEERL, 1986, ALy HflHEr o
B —ACTRECE F- oA - TRENAEA - EEOLH
Mk« 727 =27 A— HHHFE#H, no. 31,
223-246.

AT —RR « REpETH - (L REEE - R R
Kl 45 - FEH—HI - B, 2014, H &k
RIE BN ALES, BRI A RS (KL O
RN 7 2V ADORER K-Ar R HE
4, 120, 273-280.

AT = —BR - 887/ — - BAHETT - RO -
iz LT, 2011, H Sk EIEEH S X
B AN WERDO RN IRER E Z
O iEME R L O, HUEME, 117, 204-216.

FAR R - AR5 EL, 1981, HEWE (5 TH0 1
VB PR s & OV ), AbiiEiE Sz E R
AR, 31 p.

Regions, Terrapub, Tokyo,



I A= —ERIED /%

HRTHE - R &L - 1 TS5, 1980, FEELES (5
Ty 1 WERKIE R L O E), JbiEiE
NEHET B IR AR AT, 22 p.

Rl A B - R B - N2 SEEE, 1995, dbiE L
Tk L s O SRR & O RRIR. H
' 5, no. 45, 165-180.

Roeder, P.L. R.F., 1970,
Olivine—liquid equilibrium. Contrib. Mineral.
Petrol., 29, 275-289.

BB, 1952, AR (5 HHho 1 HEXIE
BLOFHE), JLiEERFET, 42 p.

WEaMEE, 1963, HEILKXIZIIT 2 EEAEH

and Emslie,

Abstract

M/ YAN

o

H

-
H

1% (2017) 7-14

EFALER OBRIC DWW T, M T E IR A
AT, no. 30, 1 49.

Steiger, R. and Jager, E., 1977, Subcommission on
geochronology: Convention on the use of decay
constants in geo- and cosmochronology. Earth
Planet. Sci. Lett., 36, 359-362.

Streckeisen, A., 1976, To each plutonic rock its
proper name. Earth Sci. Rev., 12, 1-33.

RIEH—, 1997, RpCE P ORI EREE : A =
RS, by 2NV ERIRACE RO, HUE
#fil, no. 46, 57-74.
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