5%
Bull. Earthq. Res. Inst.
Univ. Tokyo
Vol. 77 (2002) pp. 123-130

BE % BT & #®

T4vwarv- - by ENAT-BSIUIROETCRLR

0N =T
HiELREE

Uplift History of the Hidaka Mountains: Fission-track
Analyses

Masako Ono*

Hidaka Mountains Center

Abstract

The Hidaka Mountains are located in the southern central Hokkaido. The area is underlain
mainly by Tertiary metamorphic and plutonic rocks, and is called the Hidaka metamorphic belt.
Systematic zircon and apatite fission-track analyses across the southern part of the mountains
unraveled the uplift history of the Hidaka Mountains.

In the main part of the mountains, zircon FT ages show rapid cooling, while apatite FT ages
show slower cooling. These results may indicate early rapid uplift slower later uplift of the Hidaka
Mountains. The early rapid cooling (12-17 Ma) of the main part of the mountains leads to the
conclusion of an earlier uplift than formerly assumed (e.g. Miyasaka, 1987). On the other hand, FT
ages, almost 40 Ma, in the eastern part of the mountains are consistent with the occurrence of
Oligocene sediments in the Hidaka coastal range, which shows the possibility of old mountains

existing before 30 Ma.
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Fig. 2. Geological map of Mt. Rakko-dake area and sample localities. Modified after Arita ef al. (1993), Sakai and Kanie
(1986), Suzuki ef al. (1959), and Hashimoto and Takeda (1960),
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Table 1. Zeta values using this study. Zircons irradiated at the reactor of Rikkyo University, and apatites at the

reactor of Kyoto University.

0s (0)): density of spontaneous (induced) tracks.
(induced) tracks counted. pq: density of induced tracks in NBS-SMR612 dosimeter glass.

N (Nj): number of spontaneous
N: number of grains

counted.

Sample (zircon) t+1o N ps(Ns) pi (Ni) pd
(x108/cm?) (x10%/cm? (x10%/cm?)

92.12R 383.6+90.7 2 6.88(73) 2.26(24) 4.77

94.03R 385.9+46.0 6  7.96(352) 2.08(92) 3.77

94.08R 379.5+279 10 4,56(964) 1.23(259) 3.94

Weighted mean (Zr) 383.0+54.8

Sample (apatite) ttio N  ps(Ns) pi (Ni) pd .
(x10%/cm?) (x10°/cm?) (x10°/cm?)

FCT9806(Ma-130) 268.3+£275 10 2.17(120)  9.02(498) 8.61

FCT9511(Ma-98) 260.34+30.4 9 3.88(96) 13.13(325) 7.24

FCT92AWP-4(Ma—89)  256.7%+33.6 10 2.09(75)  7.64(274) 7.92

weighted mean 2627174

Durango—17(Ma-48) 2759+194 5 227(269)  8.11(962) 8.16

Durango—18(Ma-49) 311.7+293 5 2.11(145) 8.28(570) 7.94

Durango—14(Ma-49) 2440+19.8 5 2.04(207)  6.26(673) 7.94

weighted mean 2742+129

weighted mean (Ap) 270.4%+104
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Table 2. Zircon fission-track analytical results. H: Sample altitude above sea level. D: Distance from the Hidaka Main

Thrust.

T: Fission-track age and error of 10. P (x?: probably of ¥* for N degrees of freedom (N=n—1) (Galbraith,

1981). N:number of grains counted. p;s (0;): density of spontaneous (induced) tracks. pq4: density of induced tracks in

NBS-SMR612 dosimeter glass.

N;s (Nj): number of spontaneous (induced) track counted. HCT: number of measured

horizontal confined tracks ML: mean track length. Stdev: Standard deviation (1 0) of track lengths.

sample H D Rock type Txlo Px® N ps pi pd HCT ML Stdev
(m) (km) (Ma) (%) (Ns) (Ni) (um)
(x10%/cm?(x 10°/cm?)(x 10%/cm?)
625-1 270 0.1  gneiss 149425 5 10 2,93 1.44 3.83 92 102 1.7
(445) (219)
624-1 360 1.2 tonalite 16.542.6 3 13 2.74 1.21 3.81 30 105 1.6
(782) (346)
94716-3| 535 4.0 tonalite 36 103 1.7
94716-2 660 4.5 tonalite 20.9+3.5 88 4 3.95 1.51 4.19 100 10.7 15
(535) (205)
103-1 1420 55 tonalite 16.6+3.1 83 8 3.17 1.43 3.9 30 102 1.4
(233) (105)
103-2 1000 5.9 tonalite 19.2+3.7 65 5 4.38 1.72 3.93
217 (85)
103-3 850 6.1 tonalite 19.4+£3.3 <0.1 14 3.43 1.34 3.96 32 104 21
(479) (187)
94720-2f 550 7.0 gneiss 15.2+3.4 98 3 4.30 2.26 418 22 9.7 21
(95) (50)
1 94719-1] 460 75 homfels 19.8+4.1 45 6 3.78 1.45 3.97 19 102 1.2
(167) (64)
94718-1] 400 8.0 hornfels 20.1+£5.3 37 2 3.88 1.56 4.23
(72) (29)
924-1 300 9.3 hornfels 40.1£7.3 71 10 3.78 0.70 3.89
(513) (95)
924-2 250 10.0 hornfels 38.8+8.6 24 5 5.88 1.22 4.2 68 88 19
(208) (43)
925-3 250 13.5 sandstone 58.6+14.1 94 4 8.24 1.13 422
(226) (31)
925-2 150 15.5 sandstone 67.1+12.1 9 10 7.04 0.77 3.87 34 93 24
(865) (95)

& K-Ar O BRFEERR (8134, 1995; f££HIZ
B, 2001) & HFFFINITH 5.
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2 @A DIV EBEEV S v 7 OEIGMIERIC
O INSIEEERSEREE S fpHlE, LEAEER
ARPTI S & DM DB 22T 12 AlREMENE L S
N, ILIT—7EHSEL THE,D ZLENH 5.

F /o, HERD S ERCIIROFIMDPEEI LTV S
DI, JINgEHEFELIED 12Ma LifETH 5 (I EiED,
1999). 17TMatBEAERBE S EMNELLZD CGFHIE
%>, 1999), 15Ma iICHERER S ZHITIERR S e (BN
@A, 1992) &, (LR & B9 2 Hils T 03 X 2589
SN TWVW3, o FHEUROIEER S IEE > TV zE
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Table 3. Apatite fission-track analytical results. Abbreviated terms are the same as those in Table 2.

sample H D Rocktype Txlo PE) N ps pi pd HCT ML Stdev
(m) (km) (Ma) (%) (Ns) (Ni) (nm)
(x10%/cm?){x 108/cm?)(x 10°/cm?)

625-1 270 0.1 gneiss 4 106 5.7

623-2 290 0.6 gneiss 127420 17.8 7 3.98 2.54 6.03 15 135 42
(48) (307

624-1 360 1.2 tonalite 6.7+08 139 10 427 7.33 8.57 31 134 23
87 (1495)

622-2 370 1.3 tonalite 6.7£1.0 469 10 260 455 8.66 19 128 3.1
(50) (876)

94531-1| 380 1.7 tonalite 13.8+20 71.7 15 1.67 1.39 8.48 5 133 37
(59) (489)

94715-1} 330 1.7 pegmatite 12.8+20 97.7 4 6.69 5.91 8.39
(48) (424)

9473-1 370 2.3 tonalite 74+08 673 16 2.53 3.73 8.02 0
(105) (1546)

94714-1 380 2.7 gneiss 10.1£1.2 58.2 11 293 3.31 8.46
(96) (1084)

94714-2 420 3.0 tonalite 12.0+3.1 6838 4 297 2.81 8.40 6 123 49
(17) (161)

94717-2] 430 3.7 tonalite 7.4+1.1 489 8 2.96 445 8.21 18 125 36
(48) (722)

94717-1 450 3.8 tonalite 8.7+1.4 62.1 10 259 3.35 8.35
(42) (544)

94716-3( 535 4.0 tonalite 12.1£1.3 278 11 403 3.74 8.30
(108) (1004)

94716-2| 660 4.5 tonalite 11415 31.7 10 2.31 2.29 8.39 38 119 44
(69) (684)

103-1 1420 55 tonalite 67 130 34

103-2 1000 59 tonalite 104+1.6 350 7 4,76 5.23 8.51 16 11.2 3.7
(48) (528)

103-3 850 6.1 tonalite 94+13 375 10 4.36 5.48 8.75 4 104 46
(58) (729)

94720-3 700 6.5 gneiss 9.9+1.2 96.5 8 512 5.67 8.11 11 109 21
(81) (896)

94720-2| 550 7.0 gneiss 9.8+1.3 622 11 2.58 293 8.25 21 128 34
(65) (737)

94718-11 400 8.0 hornfels 8.6+2.7 28.4 3 3.31 4.33 8.30
(11) (144)

EpHTWicEEBELTEV, EHIE, (200D TIE, B BisEEna lENEShcshT0s (f, 1998; 8
PEOFERIES v » 7 ORI & 5 WifE & A HrP T i~ H -, 1997). ThoxFiabesL, 30Ma Ll

rR R EE I R & 7 W & ALE T, BT
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N EEA (2002) 1ok B &, METHOIIE LB
PREETIC HE R & RO N 2 ERER 78 EXFLE
5. i, BEBORGENRS GRIPEEH, EH - 5,
1997) T, HER K-Ar 0T 30-33Ma 29 bida

i, BRicHEIUARO—EA RN L T W ATiEtEA i T <
5. SEE L2 IUIRSERD 7 4w v a v - b T v
U VR (39~40Ma) #, {ERIEA (1995), 7EH
5 (2001) @ K-Ar 4EA (29 Ma VRD & & ©F Z I
Bchsbs 2%, REHO LR (20 Ma RIFEEduL
&9 B) LD, 0] SOOI ER) R b -
Tl EFEENG, IR LTHEELREER
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Fig. 3. Zircon and apatite fission-track ages and track lengths in the Mt. Rakko-dake area.

A is the result of zircon

fission-track length measurements; C is the result of apatite fission-track length measurements: X axis=track length
(tm), y axis=relative frequency, parenthesis=numbers of measurement tracks. In the black bar graph, the author

counted more than 30 tracks per one sample.
thrust (HMT) (km), y axis=age (Ma).
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