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Serpentinization condition and tectonic position of ultramafic masses estimated
from rodingite in the southern part of the Kamuikotan tectonic belt, Central
Hokkaido
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Abstract

Rodingite is generated as a byproduct of serpentinization. Many rodingites adjacent to the serpentinite body or as a
tectonic block were found in the Kamuikotan Belt, and the tectonic position of the serpentinite body in the Kamuikotan
Belt was examined from the rodingitization conditions of the rodingites in this study. In particular, considering rodingi-
tized serpentinites with different rodingitization conditions from the same ultramafic complex, the wide-range tempera-
ture estimated from the mineral assemblage of rodingite can be considered as a reflection of serpentinization that
occurred under various temperature conditions of the ultramafic rock caused the rodingitization. The Nukabira ultramafic
complex (HL series) in the Kamuikotan belt is adjacent to the east of the Sarukawa ultramafic complex (H series) and
starts at a higher temperature than Sarukawa ultramafic complex. At present, the HL series and the H series are not con-
tinuous in this studied area, but it is possible that the HL series including the Nukabira ultramafic complex originally lie
below the H series represented by the Sarugawa ultramafic complex.
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Fig. 1. Geological outline map for the southern part of central Hokkaido. In reference to Ueda (2006), Katoh and Gouchi
(2008), Ueda and Kawamura (2010), Azuma and Katoh (2012) and Azuma et al.(2014; 2016) . Abbreviations in the open circles
show the ultramafic rock bodies (1: Yubari serpentinite body, 2:Mukawa serpentinite dody, 3:Akaiwa serpentinite body and minor
serpentinite body along Niseu River, 4: Sarugawa complex, 5: Nukabira complex, 6; Westernmost Hidaka serpentinite belt).
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IR RRDDNS. TIV—T A MaENS% T IRHREE RO BN S, TN &2 XSRS E DI IR K S %
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Fig. 2. Photographs (A, B) and microphotographs (C: in cross-polarized, D: in plane-polarized) of low-temperature type
rodingitized serpentinite (SP-1, in this study), reference to Azuma and Katoh (2012). Tectonite of rodingitized serpentinites,
observed a foliation in greenish gray-white part, consisting of rodingite minerals, and dark green part, an asymmetric deformation
textures around porphyroclasts of varying sizes, a serpentinite lens preserved mesh texture, a cataclastic part and chromites (chrome
spinels) (A, B). o-type asymmetric deformation structure consisting of brucite is observed around altered olthopyroxene porphyro-
clast. Schistose structure consisting of brucite and other minerals are also observed. Low-crystallization serpentine veins are lastly
generated to over these(C, D). L-C SP: serpentinite lens preserved mesh texture consisting of lizardite-chrysotile, CT: cataclastic
part, Cr: chromite (chrome spinel), opx: orthopyroxene, Lcs: low-crystalization serpentine (containing deweylite), Br: brucite, Chl:
chlorite, mt: magnetite and ('): pseudomorph.



BB -

3. SERVSERRIEREREOYVE (U 7IV4 [ SP-2) OV T IVEIE (A) BLURABEMKE FEE (B, D:
JORZ)V, C E:A—T7>Z0Ib) (RIFH, 2014 ZBE). (A) @EICOY VA LERZSSTED, HEDOREKINY
FRE A VDANEGFEL TR, —EOAE VO FFICIE YT 70T 7 A MR L TWA. KREERICE TN E
ICHEEDEREN, ERDEREIZEHZ R, JEafaEammdze <5, (B, C) RIARMICZ R HFHEA A
L, ZhZ DA ROMZ 2L TV, (D, BE) AU, JRAEDIKCAHKTHEEEZLN, il
E~ERETHRMEGZRT. E<A01E, FRBELURNERIKTHSD, BEFHETHIIEL TS, HBREDIROZ ERE
HDMZIES XIS, NEBDOT—IVIKDFREADFZEHENS. Cpx: HipHE T, Spl: AL, Chl: fkiEf7, Grt(Adr): <
A (TYRIZAL), Opq(Ni-Sfd): AFEHHEY & = )VERLEEYD) .

Fig. 3. Photographs (A) and microphotographs (B, D: in cross-polarized, C, E: in plane-polarized) of high-temperature
type rodingitized serpentinite (SP-2, in this study), reference to Azuma et al. (2014). (A) The mineral content and texture of
the protolith are not preserved by high-grade rodingitization and deformation, except for spinel. uvarovite is observed around spinel
and/or replace spinel. Gray-greenish part and white part are formed plastic flow deformation structure and asymmetric composite
planar fabrics. (B, C) An irregular and interpenetrating shaped secondary (metamorphic) clinopyroxene dominates. (D, E) Spinel
derived from serpentinite is a hedral to an unhedral in shape and reddish-brown in color. Garnet (Cr-andradite) is scattered in
granular and irregular shapes. An irregular pool-shaped chlorite is recognized between interpenetrating and micro-fiber-shaped
secondary (metamorphic) clinopyroxene, overall deformation. Cpx: clinopyroxene, Spl: spinel, Chl: chrolite, Grt(Adr): garnet
(andradite), Opq(Ni-Sfd): opaque mineral(nickel-bearing sulphide).
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Table 1. Petrological features of rodingite samples and their classification in this study.

Sample

Original

Mineral asseblages

degree of

previous research references rock body L. Relict mineral
name Rock — - Rodingitization
rodingite vein
MD-N Katoh & Niida(1983) 80606-12e Niikappu MD Di+ Pre>Chl» Wo> Ep Pre>Di 100
80606-12d Niikappu MD Pre» Di >Wo » Gro+Chl+Ep Pre 100
80606-12¢ Niikappu MD Di > Wo+Gro> Pre» Ves+Ep Tre, Pre 100
80606-12b Niikappu MD Di> Pre+Gro>> Wo> Ep(?) Pre 100
80606-12a2 Niikappu MD Pre>Di»Chl+Wo+Gro Chl, Chl+Tre, Tre 100
80606-12al Niikappu MD Chl+Di» Tre+Ep(?)
MG-N Katoh & Niida(1983) 80606-10d Niikappu MG Pre> Wo+Gro+ Di+Chl>Xo Pec 20 Ab>Ho>Chl
80606-10e Niikappu MG Pre>Gro> Di+Chl Chl, Cc 30 Ab>Chl>Ho
80606-10a Niikappu MG Pre+Wo>Di> Xo Pec 100
SL-1 Katoh & Niida(1983) 74923-1 Sarugawa SL Pec> Pre>Gro+Chl 100
SL-2 Katoh & Niida(1983) 74109-6a Sarugawa SL Gro> Di» Chl Chl» Ves+Di 100
74109-6b Sarugawa SL Gro» Di> Chl+Ep(?}+Ves Ves>Gro> Di+Chl 100
Gro > Di» Chl
Ves>Di+Chl
SP-1 Azuma & Katoh(2012) SP1 Nukabira ChI>Di>Uva>Gro Di 100 Liz+Chr
SP-2 Azuma et al. (2014) SP2 Nukabira Di>Chl>Pec, Adr>>Wo 100 (Atg)?

MD: microdiorite; MG:microgabbro; SL:slate; SP:serpentinite.

Gro:hydrogrossular; Di: diopside; Chl: chlorite; Ep: clinozoisite - epidote; Pec: pectolite; Il :ilmenite; Pre: prehnite; Wo: wollastonite; Ves: vesvianite;

Tre: trelllolite; Xo: xonotlite; Cc: calcite; Ab:albite; Ho:hornblende; Liz:lizardite; Chr:chrysotile; Atg: antigorite; Uvawuvarovite

1972 ; Fi;, 1980) ; HIE A, 2014 ; Figd) MFE R XN,
W CAERNT, ARGREDRR 5 IRATRE Y Y EDE
KENT VWD, A—ESARKNTOZ OAERIREDENCD
W, BESESROKRIBAD LH GREKT) @i
DEEFETXOEMETIMGLIFRMRECZ T L, <7
ROBAGEENRCT BT LT, aY VaAMNERI NS
OIRENFAINC LRI 22 EHEZENS.

BT S AR SL BE 9 2 1D i) 15 K12 1&, microdiorite ~
microgabbro OB ASIRVIRE SN TE O (g, 1978 ;
I < I, 1986) T ORAMNEEZEZ Z0EDND B.
LL, FEOBEASAERNIDALABICEAKICES 5
iR EERIC K > Ta Y VEER ZZ T TED,
Coiion Yy yEDFEARE RS> T3S (Katohand
Niida, 1983) . ANED A D AEKICE AT Z1E 4m O
B (X IRE m BB CHEMA B AVER L, DADASE
HoEs B Haomalbs, fieaoEkzitc
LTWABM, ZZicayryryHtiz@Z o snixn

MRCERTA Y VEICDOWTIE, ECERT YV EDZ
EME LT EREAAKRIC X 5 BUKEERBUKIK R
EORPBNREDOENE N EHENDS, BABRKICKS
ST 2T V. HE RS TR eGSR C o
7255, Ca ZERUHAOANERTIC EF U, Wehls LB
BELavaEahaYvalkdsc e ERICSW. Lk
MoT, TTTWH T3 7icBnCid, ay
VbR b OIREIXIFER L TH B EEZTK
V. 9hkbE, nYUAORKSEER, FnkiciE

AT B EHREED EAEETO, & ESTERMERMN
THEC > TIERCA L EHIORMTH 5 EE X B,

#ELEEERoOY Y EDLYEEE &
mEHERE

T T, ffEEERESORSCAEAE L BICERT S
WO DE Y VEICDWT, ERIEEEEZ THIZ.
SIS 51 5E, Katohand Niida (1983) 12 &k >
THS SNz, Hidieslatd BerERE R T HL &) —
R D b fE TR RS O s AR R IS E T B,
microdiorite, microgabbro %A L 35 FNFhoay
& (MD-N, MG-N), WiRJIIEHRDO AL — FZifERE 3
Yy (SL-1, SL-2), B - hnfgE (2012) I ko TH
HENTe, WEEROIBKEZRE LT KRS Y
A (SP-1), HiEH (2014) I & - THE S NizfiEE#k
DI AEEFAEETZOYVE (SP2) THD (Figd).
IhsonYyEOHYHAGDLE (Tablel) X D4R
i (Figs) ZH#EEd 5.

TL—F A b OLEFMFIHERERITEINCE K BH
& /£ T (& 200 °CLL | (Inoue, 1995), 400°CLL T (Liou,
1971) TEETHS . L L, [ EIDEVEFETET (B
K% 15kb DI L), oY —HEEICH#d 5 (Nitch,
1971). T'L—F A +EREAIE350°CLL T/ XY —
H+70F A+ a¥IcAEd 5 (Nitch, 1971). EEX
LDHEMEEIFIT DN TIE, BIsEsda 600°CLLETZE ()
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Fig. 4. Geological outline map including
the studied rodingite sample locality. Open
squares show the locality of rodingite samples
and abbreviations in the open squares show
the original rock(MD:microdiorite,
MG:microgabbro, SL:slate (mudstone) and
SP:serpentinite). For other legends and
abbreviations, see Figure 1 and Table 1.
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Fig. 5. Generalized summary of mineral assemblages around the rodingite-serpentinite field. Ol: olivine, Atg: antiorite,
Liz:lizardite, Chr:chrysotile, Chl:chlorite, Pre:prehnite, Pum:pumpellyite, Tre:tremolite, Di:diopside, Gro:grossular,
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Fig. 6. Estimated condition of rodingitized serpentinite in the Nukabira complex and rodingite in the Sarugawa complex.
Based on and modified after Fig. 2A of Peacock and Wang (1999) with the data of this study.
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Fig. 7. Schematic chart of tectonic position for ultramafic masses in southern part of the Kamuikotan Belt. Abbreviations in
the open squares show the sample name in this study (see Fig.4 and Table 1).
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