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Ultramafic-mafic clastic rocks from the Mineoka Belt, central Japan

Shoji Arar*, Tanio ITo** and Kazuhito OzAawa**

Abstract So-called serpentine sandstones composed almost exclusively of ultramafic and
mafic rocks and related mineral grains are found as tectonic blocks in sheared or comminuted
serpentinized peridotites and basaltic rocks in the Mineoka Belt. Serpentine sandstone

" abruptly changes in lithology into leucocratic quartz-feldspathic sandstone which may be

TR

correlated to sandstone or conglomerate of the lower Miocene Hota Group.

Basalt conglomerate or sandstone sometimes forms the lower part of the Mineoka Group,
associated with siliceous mudstone and limestone. They are composed of clasts derived
from tholeiitic, alkalic and picritic basalts with various texture and grain size.

Serpentine sandstone contains grains of basalts and crystalline schists as well as large
amounts of serpentine, and had been formed from the rocks constituting the ‘“Paleo-Mineoka
Belt” which emerged on the sea floor by the protrusion of ultramafic-mafic rocks at Miocene
time. Later re-movement of ultramafic-mafic rocks to form the present Mineoka Belt dis-
membered the overlying serpentine sandstone, of which tectonic blocks are now included
in sheared ultramafic-mafic rocks. It is possible that basaltic rocks forming the then upper
crust protruded as a precursor of the continuing serpentinite protrusion, and made basalt
conglomerate and sandstone at early Miocene time.

Mineral chemistry of the serpentine sandstone shows that peridotites of the Paleo-Mineoka
Belt may have the lower equilibrium temperature than that exposed at the present Mineoka
Belt. Chromian spinel of the Paleo-Mineoka peridotites shows the much wider range of
the Cr/(Cr+-Al) atomic ratio (0.17 to 0.82) than that of the present Mineoka peridotites
(0.33 to 0.69).

Almost monogenetic sediments derived from serpentinite and other kmds of rocks are
specific to the tectonic belt having solid intrusion of ultramafic-mafic rocks. Production
of clasts may be facilitated by the fragmentation or the comminution during solid intrusion
and protrusion of rocks, especially serpentinite. The age of the serpentine sandstone,
therefore, may be equivalent to that of the serpentinite protrusion.
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Sexpentine sandsotne ‘ Leucocratic sandatone BH1E BREVERSIONMET 5E
1 2 3 795114 795114 BEEMAOE— FHEK v

serpentine** 36 38 21 quartz 37 31 b B R

serpentine*®%* 1.5 2.0 4.4 | plagioclase 15 22

chromian spinel‘ 0.1 0.1 0.8 || XK-feldspar 4.2 trace

clinopyroxene 0.7 1.1 1.3 other minerals 3.2 1.6

basalt + dolerite 22 19 8.0 | calcite 5.5 5.8 * hearing chromian spinel and ser-

metamorphic rocks 0.8 2.4 1.4 || lithic is 8.1 pentine.

others 6.3 6.4 4.0 | matrix 20 32 *#* after olivine, with mesh structure.

matrix 34 31 59 #4% after orthopyroxene, with bastite

structure.
Total lol 100 100 100 101
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W2E EREDERPORBRE/ R AAYXLD W3 E I EMERORELEMNER ofREN EPMA 4
K EW EPMA 4547 8. Wb AR Ap. HEE. s
1 2 3 4 -5 1 2 3 4 5 6 7
si0. 0.03 0.00 0.06 0.00 0.02 si0, 53.36 53.63 53.26 50.58  51.17 46.62: 45.06
Ti0, 0.05 0.04 0.05 0.10 0.06 Ti0, 0.08 0.07 0.07 0,17 0.93 2;93 3.39
AL,0, 52.29 47.77 39.16 24.96 11.69 AL,0, 2,52 1.57 2.43  4.82 3.09 5.99 7.42
cr, 0, 16.17 20.29 30.77 43.39 57.51 Cry03 1.16  0.80 1.10 1.28 °‘°5H;,°4°4 0.02
FeO* 13.38 14.16 12.86 17.40 21.42 FeO* 2.21  1.99  2.02 2.50 7.78 10.07 10.25
Mno 0.16 0.19 0.24 0.32 0.42 Mno 0.11 0.02 0.06 0.12 0.15. 0.26 0.25
Mg0 18.78 17.65 17.21 13.46 9.25 MgO 16.93 17.51 16.56 15.54 14.94 \i1.96 11.07
ca0 0.06  0.03  0.07 0.05 0.07 cao 23.06 23.93 23.46 23.64  19.59 21.20 21.92
NiO 0.28 0.24 0.18 0.06 0.07 Na,0 0.61 0.26 0.36 0.51 0.27  0.37  0.53
Total ~ 101.20 100.36 100.59 99.74 100.51 %20 0.00, .0.00 "0.00 .'0.0z  0.00 0.00 0.00
Nio 0.08 0.12 0.00 0.08 0.05 0.07 0.08
g 0.739 0.714 0.720 0.612 0.455 Total 100.13 99.90 99.32 99.26  98.02 99.52 100.01
cr  0.169 0.218 0.341 0.523 0.750 o
o 0.814 0.764 0.648 0.445 0.227 Mg 0.487 9.439 0.479 0.458  0.448 0.364 0,340
a3t 0.017 0.018 0.011 0.028 0.023 Fe* . 0.036 0.031 0.033 0.041 ~ 0.131 0.172 0.177
ca 0.477 0.480 0.488 0.501  0.422 0.464° 0.484
Cx* 0.172 0.222 0.345 0.538 0.767 ,
Mg 0.932 0.940 0.936 0.774 0.679 0.658

0.917

FeO* : &4k & LT D FeO,Mg?*+ : Mg/
Mg+Fez+ EHFH, Cr*: Cr/Cr-Al R
Tk

7o, Mg/Mg+Fe?, Cr/Cr+Al  Lhid5R\ & o HHBIRY
RaRd (12 ). 7ok, MERCEREICAE 5 R
Behy 2RFD 5 b—0lL, BEEREFDOI/r AR
ZAADFLVY PR ESD, fuE Mg/Mg+Fert, Cr/
Cr+Al EDREL, PrvIhbRkE{L R TR S
(%8 12 |).

—75, HEMAEOBEEEETRD 7 v AR XTI,
(LR D ETooD 71— 758 b (8 12K) .
—, Mg By &9 1 b (Arat & Ucnipa, 1978)
o d 0T, Cr/Cr+Al EFHIE 0.6~0.7 T, Mg
CEs. A, ~Av A=Y bROL DT, Cr/Cr
+Al Hir 0.3¢ 2 0.67 2C°Z{bl, Mg/Mg+
Fert* Hizx+4 b0k EWE 12 K). ch
HD 5L, BEOLDIX, WEEABDEFDZ AR LR
DUy FEIGIERACERS (B 12 K). LrL,
Cr/Cr+Al i, Mg/Mg+Fe* HoZBLIEIIESCE®
B R DODHHAT - EREVOREE S h 512
X). CoBfRE, SFAEOA VI VEDI v ARAER
MEERTTRCEBE» DRBETHY, MEaWs
D7 e AR RO S bREADOLD (AL, Mg ©F
) B 5 VIEREFCE 0 (Cr, Fe o g ) ICHET
BhOWnH v vERCRHEIhTWENLIBEFT D

1 4: 7 v A5 4 7794 FCFARR), 55
B 7:F =Y A b CGREERM), FeO*: &gkl
<o FeO, Mg*: Mg/Mg-Fe* FHTFH.
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IR AAERNVT, VvV S L MR LEALY AN
e A MR LT B, Ek, =D p g
FRETFIEEELTCERE, FUvS4 rOoMERETHA
5. MEECAWETFOBBAB L, 8, = F—
PRV VY FRBRERIIRAVY T VY FEETH
D, THLR—HEHRINT VB EEAHLRET, HEE
CREZhAEBAROEE, ladhe & — %7
%, RV LY PR, CRBERER IOy
TVVE - FTrBETHS . FARBORBEEFO
Tey 2 L LTCETAHHETE LELERDhS v —
F A bk, EEFOUSCEFRD A 2K 7w, B LIE
FEPC UELERBRAETCE D, ThbOARRR
ThHHH. ORI, WECEDEL, BB L
LTV BETE LI ERABOBERETHS L2 5.
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