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Makoto Saito, Kazuhiro Miyazaki and Hitoshi Tsukamoto (2004) Clinopyroxenite in serpentinite
melange of the “Kurosegawa Belt” in the Izumi-Tomochi area, Kumamoto Prefecture, central Kyushu.
Bull. Geol. Surv. Japan, vol. 55(5/6), p.171 - 179, 2 figs., 3 tables., 2 plates.

Abstract: Clinopyroxenite blocks are sometimes included in serpentinite melange of the “Kurosegawa
Belt” in the Izumi and Tomochi area, Kumamoto Prefecture, central Kyushu. They are up to 2 km in
length and the largest body in Japan. The clinopyroxenite is composed of diopside with a small amount
of serpentine. Diopside is usually 1 mm to 10 mm in length with a maximum length that reaches 10
cm and has many parallel partings. This clinopyroxenite site is important as a typical diopside (diallage)
occurrence in Japan. The parallel partings generally develop as the diopside crystal becomes larger. A

small amount of tremolite occurs along the partings and among the diopside crystals.

By the electron probe microanalyzer (EPMA) analyses, there is no difference in the chemical
composition among diopsides from three clinopyroxenite blocks. The chemical composition of diop-
side is almost same as those from other areas in the “Kurosegawa Belt".

As the clinopyroxene hornblende gabbro block in the serpentinite melange has a hornblende K-
Ar age of 371119 Ma, it is important to examine the age of the ultramafic and mafic rocks in the

“Kurosegawa Belt”.

Keywords: Kumamoto, Tomochi, Chu-o, Izumi, Kyushu, diopside, diallage, clinopyroxenite,
serpentinite, ultramafic rock, Kurosegawa Belt, Chichibu Belt, Misato, Yatsushiro
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Rad.40Ar

. Mineral of amount of o . Non. rad.
Sample No. Locality Rock name oxamination separation (g) K(%) |(in s:;cé;\:]m x| 40 Ar(%) Age (Ma)
GSJ R7es02 |1omochh | Clinozoisite Homblende 8.2 0.18 0.289 87.6 371419
Hayakusu hornblende gabbro
GSJ R7e503 |1Omochi - |Actinolite Homblende 4.1 0.32 0.46 72.8 405420
Hayakusu hornblende gneiss

W1k IERCE AT VY OB ROK-ArER

AP0 BT W ORISR TRy s, DBV MRS, T AV XA Iy v SL =2 =Tl T D%, SPT% v THE

B, RIS FRGE T TARSE T EE.

BRAEZ 2 MEDFE, WETLr=— T /ay—X - Uy (1)

Table 1 K-Ar age of blocks in serpentinite melange

Separation method: Each rock sample was crushed to mineral size. Hornblende was sorted out with Hallimond's magnetic separator
and isodynamic separator. Furthermore the hornblende was seperated by Sodium Polytungstate (SPT) solution. And it was sort out by

hand picking under a microscope last.

Each data is an average of two analyses. Analysis: Allegheny Tecnologies Japan, Ltd.
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Table 2 EPMA analysis of diopside composed of clinopyroxenite

Representative analyses of pyroxene (O=6)

Sample No. GSJ R78098

Point No. 4 6 7t 9 10 12 13 14 15 17* 18* 19 20 23 24 31
SiO2 53.7 53.7 53.6 54.2 54.0 54.1 53.9 53.4 53.7 53.6 53.5 53.5 54.2 54.1 53.7 53.9
TiO2 0.09 0.08 0.04 0.01 0.07 0.06 0.05 0.08 0.04 0.04 0.00 0.11 0.06 0.07 0.08 0.03
Al203 1.01 0.99 0.80 0.56 0.64 0.69 0.74 1.18 0.86 0.76 0.75 1.06 0.66 0.94 0.91 1.05
Cr203 0.43 0.31 0.22 0.24 0.27 0.46 0.38 0.36 0.39 0.44 0.39 0.38 0.18 0.43 0.45 0.43
FeO* 3.24 3.28 3.21 2.91 2.95 3.30 3.47 3.41 3.08 3.07 3.26 3.34 2.73 3.34 3.18 3.40
MnO 0.13 0.13 0.13 0.09 0.12 0.14 0.12 0.14 0.07 0.15 0.11 0.14 0.13 0.15 0.06 0.11
MgO 16.9 17.1 17.3 17.2 17.2 16.8 17.0 17.0 17.4 17.3 17.2 16.9 17.2 17.2 1741 16.6
CaO 24.3 24.3 23.9 24.2 24.8 24.4 23.8 23.8 23.4 241 24.2 24.6 25.2 23.9 24.6 24.4
Naz20 0.12 0.09 0.11 0.09 0.09 0.13 0.15 0.14 0.12 0.12 0.16 0.08 0.07 0.12 0.10 0.14
K20 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00
Total 100.0 99.9 99.2 99.5  100.1 100.1 99.6 99.5 99.0 99.5 99.6  100.1 100.5 100.3 100.2  100.1
Si 1.96 1.96 1.97 1.98 1.97 1.98 1.98 1.96 1.97 1.97 1.97 1.96 1.97 1.97 1.96 1.97
Al 0.04 0.04 0.03 0.02 0.03 0.03 0.03 0.05 0.04 0.03 0.03 0.05 0.03 0.04 0.04 0.05
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Fet2 0.10 0.10 0.10 0.09 0.09 0.10 0.11 0.10 0.09 0.09 0.10 0.10 0.08 0.10 0.10 0.10
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.92 0.93 0.95 0.94 0.93 0.91 0.93 0.93 0.95 0.95 0.94 0.92 0.93 0.93 0.93 0.91
Ca 0.95 0.95 0.94 0.95 0.97 0.96 0.94 0.94 0.92 0.95 0.95 0.97 0.98 0.93 0.96 0.96
Na 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 4.01 4.01 4.01 4.00 4.01 4.00 4.01 4.01 4.00 4.01 4.02 4.01 4.01 4.01 4.02 4.01
Sample No. GSJ R78097 GSJ R78096

Point No. 16 17 18 19 21 28 1 2 3 4 5 6 12

SiO2 53.4 53.2 53.2 53.2 53.3 54.0 51.8 51.4 52.1 51.4 52.0 52.8 52.6

TiO2 0.1 0.12 0.09 0.12 0.10 0.09 0.20 0.27 0.23 0.26 0.20 0.16 0.20

Al203 1.14 1.23 0.85 0.94 1.12 0.96 2.32 2.62 218 2.24 2.00 1.7 1.69

Cr203 0.22 0.21 0.16 0.15 0.16 0.14 0.16 0.17 0.15 0.14 0.10 0.14 0.10

FeO* 3.22 3.39 2.80 3.27 3.11 3.30 4.33 4.73 412 4.27 4.45 4.15 4.03

MnO 0.10 0.14 0.14 0.15 0.06 0.04 0.09 0.1 0.16 0.22 0.11 0.17 0.10

MgO 171 17.0 17.0 17.0 17.3 17.5 15.9 15.7 16.1 15.7 16.2 16.3 16.3

Ca0 24.3 24.3 24.9 24.3 24.4 24.3 24.0 24.3 24.1 24.2 24.3 24.7 24.9

Naz20 0.14 0.13 0.10 0.14 0.09 0.16 0.10 0.10 0.08 0.11 0.08 0.07 0.08

K20 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 99.7 99.7 99.2 99.3 99.6  100.4 98.9 99.3 99.2 98.6 99.5 100.2  100.0

Si 1.96 1.95 1.96 1.96 1.95 1.96 1.92 1.91 1.93 1.92 1.93 1.94 1.93

Al 0.05 0.05 0.04 0.04 0.05 0.04 0.10 0.1 0.10 0.10 0.09 0.07 0.07

Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.01

Cr 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fet? 0.10 0.10 0.09 0.10 0.10 0.10 0.13 0.15 0.13 0.13 0.14 0.13 0.12

Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.00

Mg 0.93 0.93 0.93 0.94 0.95 0.95 0.88 0.87 0.89 0.88 0.90 0.89 0.90

Ca 0.95 0.96 0.98 0.96 0.96 0.95 0.96 0.97 0.96 0.97 0.96 0.97 0.98

Na 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01

K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 4.02 4.02 4.02 4.02 4.02 4.02 4.02 4.03 4.02 4.02 4.03 4.02 4.02

* close to cleavage

.EREREDOERERT CORH

AR D HEEHEA S 2 53R & FRENL | §E  TORI%
LTI OEPMAIZ &2 TR e i1 -7z, LU MIZPE
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GSJ R78098 (1, XhR 1, EhR 2-A)
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Kem~10 cmD KZXOMEH 25450 %1 cmPL T O i@
DIEAN DL EEENS. EHADEILIZ1IHLI T TH
5 EREAAICIZ 2L (parting) A FEREL |, A H**L 75 5T
WB SR KRESLDIZE AT AR TEEL T T,
KREERBORENI N L 25, ZOAPNITIZLIELIEF

VORRENDE ERODKE LA D S S
BAREROZOHTIZIRS L, D7 TIRE A O k&
1 emEENPZTh U T TH5.

ST TORBEMOODISHlVEINEAFLIEEL
TW5. ZhHE D2 BRI & X R A 24 D »
TR TR D, 2D L T O TR H]
NHERRYT 5. XK 2-ATIiE 45 -2 FAAEDIE>ZDL 7=
HNHELE A PO ki3 58 H 23 F
9%, KK 2-ADHE R ¢l E-Z T HmoERHIZF
VOBRHRENSE (XK 2-A P EDEFNDOLEZAIZHENF Y

** B (diallage) EFFIE L5 DIZIZBREA R HmBE 4 2 6 7%
BEDMH 5. BT B OB O (110), (1-10) & 13 52
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3k HFPRAE Th OEHR (A) L TSEAPI A (B) DEPMAZ AT

Table 3 EPMA analysis of serpentine and tremolite in clinopyroxenite

A Representative analyses of serpentine (O=14)

B Representative analyses of
amphibole (0=23)

Sample No. GSJ R78098 Sample No.|GSJ R78098
Point No. 21 22 25 26 27 28 29 30 Point No. 11
SiO2 441 42.6 43.4 441 40.6 41.0 41.4 414 SiO2 54.6
TiO2 0.01 0.00 0.04 0.04 0.00 0.02 0.02 0.03 TiO2 0.11
Al203 0.40 0.66 0.66 0.35 0.09 0.21 0.61 0.59 Al203 2.83
Cr203 0.00 0.00 0.00 0.00 0.01 0.00 0.02 0.01 Cr203 0.38
FeO* 7.75 6.87 7.61 8.92 4.45 5.42 8.70 7.70 FeO* 3.84
MnO 0.21 0.14 0.13 0.24 0.03 0.08 0.18 0.10 MnO 0.17
MgO 33.1 29.4 29.3 32.4 38.6 37.3 33.5 32.6 MgO 21.4
Ca0 0.23 0.37 0.33 0.18 0.06 0.06 0.18 0.18 Ca0o 12.9
Na20 0.01 0.04 0.08 0.04 0.02 0.00 0.04 0.01 Naz20 0.54
K20 0.04 0.04 0.05 0.02 0.01 0.01 0.01 0.00 K20 0.01
Total 85.8 80.1 81.6 86.3 83.8 84.2 84.7 82.3 Total 96.7
Si 4.25 4.36 4.38 4.25 3.98 4.02 4.10 415 Si 7.64
Al 0.05 0.08 0.08 0.04 0.01 0.02 0.07 0.07 AL(IV) 0.36
AI((V1) 0.11
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Ti 0.01
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Cr 0.04
Fe+2 0.63 0.59 0.64 0.72 0.36 0.44 0.72 0.65 Fe+2 0.45
Mn 0.02 0.01 0.01 0.02 0.00 0.01 0.01 0.01 Mn 0.02
Mg 4.76 4.50 4.41 4.66 5.65 5.46 4.94 4.92 Mg 4.45
Ca 0.02 0.04 0.04 0.02 0.01 0.01 0.02 0.02 Ca 1.93
Na 0.00 0.01 0.02 0.01 0.00 0.00 0.01 0.00 Na 0.15
K 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 K 0.00
Total 9.73 9.60 9.58 9.73 10.0 9.97 9.87 9.82 Total 15.2
sum 13.1
(ex.Na,Ca,K)
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Fig.2 Ca-Mg-Fe diagram of clinopyroxene.
Diopside area is after IMA(1988).
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R RN A O B
A: GSJ R78098, B: GSJ R78097, C: GSJ R78096
A1B1,C1, H=2)L A2 B2,C2, FLAE =)L
DA, Tro A4, Srp et
AR THar G MR E P RET 5.
Plate 2 Photomicrographs of pyroxenite samples.
A: GSTR78098, B: GSJ R78097, C: GSJ R78096
Al1,Bl,and C1 were taken with plane-polarized light. A2, B2, and C2 were taken with cross-polarized light.
Di:diopside, Tr:tremolite, Srp:serpentine
Diopside has a high interference color with many partings or cleavages.
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