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Rodingitized serpentinite tectonite from the Nukabira complex in the Kamuikotan zone, Hokkaido,
Japan.
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Abstract

A rodingitized serpentinite tectonite was found as a boulder in the Okashumbe River, running through the Nukabira and the
Sarugawa complex in the Kamuikotan zone, of Hidaka town, Hokkaido, Japan. Greenish gray-white part and dark green part are
respectively 1~10 mm width and tabular to lenticular shape, forming foliation. S-C structure, a type of composite planar fabric,
and asymmetric deformation textures around porphyroclast are observed. Epigenetic white veins have lastly cut those share
deformation texture. Almost all primary minerals are altered. A dunite-like part that contains euhedral spinel having chemical
composition of Cr#=74.1, and a lhezolite-like part that contains anhedral spinel, abundant primary clinopyroxene porphyroclasts
and orthopyroxenes, are observed. This rodingitized serpentinite tectonite is considered that dunite and lherzolite are tectonically
combined and uplifted in tectonic deformation field, composed of the deep part of the Nukabira complex surrounding area. Stable
condition of each secondary mineral assemblage associated with rodingitization suggests that this tectonite was rodingitized
and serpentinized under around 300°C, association with deformation. This rodingitized serpentinite tectonite originates from
serpentinite itself and is considered to contribute significantly to study the origin of “Hidaka jade”, a chromian diopsidite associated
with a rodingitized serpentinite originated of a serpentinite itself, occurred in the same Nukabira complex.
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Figure 1. Sample locality of the studied rodingitized serpentinite tectonite on geological map.

The Bulletin of the Hobetsu Museum, no.27, March 2012



B8t - s

X 2. W 7 O Wi 5

Figure 2. Photographs of a section of the studied rodingitized serpentinite tectonite, Sample No. OKA-001 (A and B). (A) Greenish
gray-white part and dark green part are respectively 1~10 mm width and tabular to lenticular shape, forming foliation. Asymmetric
deformation textures are observed around porphyroclasts of varying size. Serpentinite lens preserved mesh texture, cataclastic part and
chromites (chrome spinels) are recognized. (B) S-C structure, a type of composite planar fabric, is developed. Epigenetic white veins are
lastly cutting these share deformation texture. L-C SP: serpentinite lens preserved mesh texture consisting of lizardite-chrysotile, CT:

cataclastic part and Cr: chromite (chrome spinel).
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Figure 3. Photomicrographs of the studied rodingitized
serpentinite tectonite observed in cross-polarized light (A-F and
H) and plane-polarized light (G). (A) Serpentinite lens preserved
mesh texture consists of chrysotile, lizardite and brucite. (B)
Dark green part (Fig.2) consists of chlorite concentrate associated
with brucite. (C) In greenish gray-white part (Figure 2), Needle-
like secondary clinopyroxene is predominated and is associated
with minor chlorite. Talc has replaced clinopyroxene. (D)
Primary clinopyroxene porphyroclast is developed cleavage and
is rounded. Chlorite fills that cleavage. (E) Altered pyroxene
porphyroclast. Pseudomorph of orthopyroxene porphyroclast
is composed of lizardite and brucite. (F) Pseudomorph of
primary clinopyroxene porphyroclast consists of chlorite and
secondary clinopyroxene. Micro-aggregate of garnet (uvarovite or
hydrogrossular) is observed around clinopyroxene pseudomorph.
(G) Micro-aggregate of uvarovite is observed around euhedral ~
subhedral chrome spinel. Chrome spinel in the studied rodingitized
serpentinite tectonite, euhedral to anhedral shape, is partly or all
altered and is replaced by magnetite. (H) One of an epigenetic
veins in the studied rodingitized serpentinite tectonite, lastly
generated, consists of low-crystalization serpentinite, secondary
clinopyroxene and brucite.
ol: olivine, opx: orthopyroxene, cpx: clinopyroxene, cr: chromite
(chrome spinel), Lcs: low-crystalization serpentine (containing
deweylite), chr: chrysotile, liz: lizardite, br: brucite, chl: chlorite,
mt: magnetite, tlc: talc, uv: uvarovite, gr: garnet (hydrogrossular
or uvarovite) and ( ): pseudomorph.
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Table 1. Representative chemical compositions of spinel.

# 1. ARV OLFRARR

% 2. R X BREHT o E S

Table 2. Condition for powder x-ray diffraction measurements.

Sample No: OKA-001 Target Cu
Oxide wt% Cations (0=4) counter monocrometer
Sio, 4.06 Ti 0.00 Slits 1°-0.3mm -1°
TiO, 0.10 Al 0.45 Voltage 30kV
AlLO, 11.26 Cr 1.28 Current 20 mA
Cr,0, 48.12 Fe" 0.26 Scan speed : 2°/min
ZnO 0.17 Fe* 0.44 Preset time 1.5sec
FeO 24.79 Mn 0.01 Scan range 20=2° ~ 65°
MnO 049 7n 0.00 Hardware XRD- 6000(SIMADZU)
MgO 10.86 Mg 0.55
Total 99.86 Total 3.00
Mg# 55.52 Y(AD 0.22
Cr# 74.14 Y(Cr) 0.64
ferric#  37.47 Y(Fe”) 0.13
Mg#=100Mg/(Mg + Fe’*) Y(AD=Al/(Cr+Al+Fe™)
Cr#=100Cr/(Cr + Al) Y(Cr):Cr/(Cr+Al+Fe3+)
ferric#=100Fe™/(Fe’* + Fe™)  Y(Fe")=Fe”/(Cr+Al+Fe™)
I {Counts)
1000
[(A) |
i cpx
50{}. chl €px
J chl hgr(120)
] uva SPX ya
"\ px hg7 hgr hgr+cpx
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0-20()
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Cpx(..px' r.px (‘.|'!X' chl tpx
WMl
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4 KR X BETC L AEI A2 — .

(A) FFRRIK B A,

0-20(")

(B) %4 AR

Figure 4. Powder X-ray diffraction patterns of greenish gray-white part (A) and epigenetic white vein (B) of the studied rodingitized
serpentinite tectonite. chl: chlorite, cpx: clinopyroxene, hgr: hydrogrossular and uva: uvarovite.
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Figure 5. Cr# vs Mg# diagram (A) and Cr-Fe**-Al ternary diagram (B) of spinel in the studied rodingitized serpentinite tectonite.
References of the chemical composition of spinels are after Tamura et al. (1999) and Tamura and Arai (2006). Arrow for partial melting trend

is after Niida (1997).
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