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The far-travelled horses derived from the Hidaka
metamorphic belt in the Poroshiri Ophiolite, Hokkaido, Japan
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Takashi Arai’, Toshiaki Shimura®, Tsuyoshi Toyoshima* and Sumio Miyashita™

Abstract: The Hidaka metamorphic belt (HMB) was thrust over the Poroshiri
Ophiolite westward. The ophiolite was cut by several brittle shear zones which
strike NW-SE and dip NE. Tonalitic mylonite, hornblende-biotite gneiss and
brown hornblende amphibolite occur along the shear zones. The whole-rock and
mineral compositions, and the metamorphic grade (higher than the surrounding
rocks) of these rocks are different from those of the ophiolite, showing that they
were derived from the HMB. Studies of deformed structures of these rocks and
the surrounding rocks lead to the following results: these rocks are "far-travelled
horse” accreted to the footwall (the Poroshiri Ophiolite) derived from the hang-
ingwall (the lower sequence of the HMB). The lower sequence of the HMB was
thrust over the ophiolite and formed nappe. Then, a part of the lower sequence
was tectonically intermingled with the ophiolite along the NW-SE trending shear
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SAMPLE NM§2912 NMS2§10  SBOS SBIZ  SBO6 SBO2 W19
ROCK Hbl-Br  Hb-Bt Gr-Bt Gri-Bt Gri-Bt b-Ebl b-HIbl
NAME MYLO MYLCG MYLO MY1.0 MYLO AMP AMP
Si02 6190 66.18 62.86 64.15 6540 52.54 53.65
TiO2 0.48 0.63 0.74 0.51 0.9 0.86 102
AI203 17.96 1611 16.64 17.29 15.42 1582 1625
Fe203 L2 1.34 118 L09 0.95 1.95 495
FeD 237 328 412 252 5.40 6.54 355
Mn) 0.07 a.11 0.11 007 .19 d.18 0.12
Mz0 435 2.06 324 285 245 7.68 737
Ca0d 551 3.57 5.3 514 3.19 933 928
Na20 435 3.98 3.00 176 312 232 4.01
K20 175 2.20 1.51 129 192 0385 069
P205 0.08 0.13 ¢.11 0.1 0.13 0.06 0.1
LO.L 0.02 001 0.01 0.01 001 001 0.01
Toral 9987 9962 9886 9877  98.65 98.14 10011
ASI 0.95 1.4 103 102 1.18 073 0.67
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FoWGER A 5 HE TR TV B (FF BT A, 1986,
Toyoshima, 1991). &GFOL » LR EHO K
PiAd, DEERFovfoFrA MLz b
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HERT.
Llaktyizb—+rraBas0h B, &
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COGDEh EREREES .. wn-Hbl ° rim
o occeee a ATP
® ®eco> o PO
O Xy ® ®seswe HMB
0.00 0.I10 0.'20

%6 ANEFOAREO Ti BORFBE O S, brown Hbl Ampt: horse 1) b —F
VEEERABE SN T ABERNAAME. PO torse D P —FAEHED
BEORT Ly 47445 1 FORUARGTHENE, HMB: EEEREEED

RS

Ti (0=23)

A a4 OB ARNEANE.

HEPEETOANOOMFEOE. SHI3 Hoi Ut 7+ 4 54 MEESHL
horse P OBEAMAMMNE. IMB . HSERERBO7 A 0+ 1 FhoEA
HEAME. PO horse ¥ b —FILAEAORBEOR O A7 4454 bo

REAPAANE.
SH33 HMB PO

core rim core rim core rim core rim
5l 46.79 47.89 46.70 4568 44.81 46.04 48.88 43.07
Ti0, 1.24 Q.77 1.00  0.4% 1.41 1.05 0.26 0.4%
AlLO, 873 682 7181 9.73 898 898 565 11.23
Cr,0, 0.00 0.0i 009 000 000 GO0 024 005
FeO* 1646 1473 1562 1510 16.79 16.86 1630 19.22
MO 045 037 (.44 028 036 036 030 0.28
MgO 11.16 12.83 11.66 11.31 10.83% 11.09 12.01 9.14
Cad 11.62 12.19 11.46 1246 1070 1090 11.71 11.83
Na,O 1.05 0.78 0.97 1.10 1.19 1.02 G.87 1.61
K,O 0.37 0.25 033 032 0.4 038 008 0.19
Total 97.87 96,64 96,08 9647 9560 9668 9628 97.11

Carions per 23 oxygens

5i 6.93 7.2 702 684 6.69 6.77 7.32  6.56
Al 1.52 1.19 1.38 1.72 1.58 1.56 1.00 2.1
Ti Q.14 009 01! 006 0.16 0.12 003 006
Cr 000 000 001 0.006 000 00C 0903 001
Fe 2.04 1.83 1.96 1.89 2,10 207 204 245
Mn 0.06 0.05 0.06 0.04 085 005 004 0.04
Mg 246 284 261 2.52 242 243 268 207
Ca 1.84 i.94 1.85 2.00 .71 1.72 1.88 1.93
Na 030 022 028 032 034 029 025 047
K 007 005 006 006 009 007 001 0.04
Total 15.36 15.33 1535 1544 15,14 1508 1528 15.63

FeO* =101al Fe
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DD BT, HMT A& E% LWRE, PO KT U474+ 54 b, HMB
; BEZERA, P-HMT: primary HMT, S-HMT: secondary HMT.

BOMEHIZH - T, HEERERENv /1
F4 MELA b= FAMEEERESH LTS,
b= EERE, R L AROBES
R EEANTANETBETLZ Ehd 5.
HEIZITIT60m ~Tom DR L b, Ho )+
TAFFArDDHEERED LS L. —]
ANEREZHERENERY, £ui 4
7444 MIBATOREFIRO LR, &
OEAER, KN4 744314 FOERR
T=UVD2IhEIOMIZLILEN, Kuy
F74487 A4 EELIIEREHATI S B
AN

2. BRFEMNEEOBE S, w4 1TF 1 ME
L2F—FNEEER, BEERFEORTET
LRTESY AT b—FVETRELTAE, F
2, DM FMEBEICAE SNAARNS,
H&AER OB ANaANEIcHYST 5.
3. b= FNVEHESORBEER, Ful )47 1
F 74 FOFEE AN L, B4 - BoFE M E #
Twvih, P—FLEEEMNFQ AT 43T
4 MIEEIAENREEEE, Rov )+ 744
FAMDAF-TANLEDEEEZLND,
4, BT 0+ PO, BEo
U 74 A4 74 MthinskindkF+» T &
LTE#E L, NW-SE £ OFFE T BB I -
TEeY Y+ 74474 FDF L ABERH

HMFEOFEIE T ATNA. AREHTE
BOaaE, Fal Ut 740354 PO
A2 N7 far-travelled horse E EZ LMD,

51 AX#

FHEL - ZTHiFE, 1994, a2 >2l ki
WHIZBIFLEETFRR I N4 7 1 4
T A~ OVRERAEH S ERIER. b
B, 100, 162-176.

TEH—R - 2BRIE - AfEER - 5 FHdk -
Jolivet, L., 1986, H&EZ B F O &
EE). HAFEE, no.31, 247-263.

Elliott, D. and Johnson, M.R.W., 1980, Structural
evolution of the northern part of the
Moine Thrust Zone. Trans.R.Soc.Edin-
burgh, Earth Sci., 71, 69-96.

AW - B MR, 1991, BREREHRIC
BiFb 254 7OREHE. BEBE
FREVEER L IRE, 287.

Knipe, RJ]., 1985, Footwall geometry and the
rheology of the thrust sheets. J. Struct.
Geol., 7, 1-10.

AMERIERE, 1986, HEEREEROT 7 b=2
A, HWHEFER, no.31, 441-450

——— - ETHK - EHH, 1986, HEE



KoL)t 74474 PpizR oD D EERGHIED far-travelled horse

WA OB, BEAHEH, no.31,
189-203.

Komatsu, M., Osanai,Y., ToyoshimaT. and
Miyashita, S., 1989, Evolution of the
Hidaka metamorphic belt, northern
Japan. In Daly, J. 5, Cliff, R. A. and
Yardley, B. W. D, eds., Evolution of
Metamorphic Belts. Geol. Soc. London,
Spec. Pub., no.43, 487-493,

Kretz, R, 1983, Symbols for rock-forming miner-
als. Amer. Mineral., 68, 277-279.

Leake, B, E., 1965, The relationsip between tet-
rahedral aluminium and the maximum
possible octahedral aluminium in natu-
ral calciferous and subcalciferous
amphiboles.  Amer. Mineral., 50,
843-851.

BTHE, 1983, HRER TG CBITH4 7«
74 bPEFOET. HEH, 89,
69-86.

ANUMNERA, 1985, #PUI Btz 5 H
ARG ERARGEOBE & TS
. HERME, 91, 259-278.

, 1986, HEERFIEFS 9225
A MPREBEDT F7 7 VA, RBFE
#EaE T E O#EW ), no.1, 38-44,

Osanai,Y., KomatsuM., OwadaM., 1951, Meta-
morphism and granite genesis in the
Hidaka metamorphic beli, Hokkaido,
Japan. jour.metam.Geol,, 9, 111-124,

AUHERA - BTHER - fEH R - Fiokkk,
1986, KREHhE:— i iF R A& LR
WK BITHERAEH &RE - E8ES -
OSERFESR - "wof —. HHF
%, no.3l, 205-222.

KAHIES, 1989, HEEH EWHEmEHCS
i ARG EEEOBE S L ULy
M — R EEFRIERERIIDNT
—. HWEM, 95 227-240.

Rogers, T. H., 1973, Fault trace geometry with
the San Andreas and Calaveras fault
zones, Stanford Univ. Publ. Geol. Sei.,
13, 251-258,

EATRIE, 1988, H@EEARTEHYF 2 Oh-
VA - F LV EOREERE A
oL - ARIEH. RTHERE Tk
HEOREEW S, no.3, 28-37.

—, 1992, {fEmEH S~ DHALHR
ERGOE LT 7 oy AL WEE,
98, 1-20. '

Shimura, T., Komatsu, M. and liyama, J.T., 1992,
Genesis of the lower crustal Grt-Opx
tonalite {S-type} in the Hidaka Meta-
morphic Belt, northern Japan. Trans-
R.Soc Edinburgh, Earth  Sci., 83,
259-268.

Spear, F. S, 1981, An experimental study of
hornblende stability and compositional
variability in amphibolite. Amer. Jour.
Sei., 281, 697-734.

Stevens, C. H., Stone, P. and Kistler, W., 1992,
A speculative reconstruction of the
middle Paleozoic continental margin of
southwestern north America. Tectonics,
11, 405-419,

e i, 1992, HEERATEWALPUN Lt ke
BoMF+VEEOSTFHRRE
S-¥A7/1-9 4 FIBEEROIAFM
th—. HE(HE, 98, 205-308.

Toyoshima, T., 1991, Tectonic evolution of the
Hidaka metamorphic belt and its im-
plication in late Cretaceous-middle
Tertiary tectonics of Hokkaido, Japan.
Sci. Rep. Niigata Univ., Ser. E (Geology
& Mineralogy), 8, 1-107.

Woodcock, N. H. and Fischer, M., 1986, Strike-
slip duplexes. [ Simct Geol., 8,
725-735.





