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Abstract

Mafic plutonic rocks, such as calcic gabbroic rocks and metadiabases,
are distributed as medium to small masses in the Ryoke metamorphic
belt of the Mikawa district. The gabbroic rock and metadiabase from the
Tashika mass yield the K-Ar hornblende ages of 68.1 + 0.8 and 65.9 + 0.8
Ma. The gabbroic rocks from the Ohata mass yield the ages of 76.7 + 0.8,
74.3 £ 0.8 and 63.0 + 0.7 Ma (K-Ar hornblende), 83.8 £ 9.6 and 78.3 + 2.3
Ma (Rb-Sr whole-rock and hornblende isochron), and 137 + 21 Ma (Sm-
Nd whole-rock and hornblende isochron). The metadiabase from the
Inoshikori mass gives a K-Ar hornblende age of 61.9 + 0.7 Ma. The
metadiabase gives a Rb-Sr whole-rock and biotite isochron age of 62.6 +
0.2 Ma. These K-Ar hornblende ages and Rb-Sr isochron ages fall within
the range of ages of the Ryoke granites in the Ina district, suggesting the
cooling ages of these mafic masses. The Sm-Nd whole-rock and hornblende
isochron age is almost the same to those of the mafic rocks in the Ina
district, indicating the time of the igneous activities of these mafic rocks.
This suggests that the igneous activity of mafic rocks in the Mikawa
district is older than that of the Ryoke granites. As regards the modal
initial Sr and Nd isotopic ratios for most of the gabbroic rocks from these
masses, corrected to 150 Ma, the former is enriched and whereas the
latter is depleted, than the similar mafic rocks in the Ryoke metamorphic
belt of the Setouchi area, the Kinki and Ina districts.

Keywords: mafic rocks, Ryoke metamorphic belt, Mikawa district, Rb-Sr and
Sm-Nd isochron age, K-Ar hornblende age
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Geological map in the Ryoke metamorphic belt of the Mikawa district (modified from Kutsukake, 2000).

M.T. L.: Median Tectonic Line, 1.S.T.L.: Itoigawa-Shizuoka Tectonic Line. I: Inoshikori mass, Oh: Ohata mass, Tk:
Tashika mass, S: Saikuri mass, Tm: Tomiyama mass, U: Urushijima mass, N: Naruishi mass, H: Hongu-san mass, Ot:

Otogawa mass.
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Fig. 2. Photomicrographs of gabbroic rocks. Hbl: hornblende, Bt: biotite, Ol olivine, Opx: orthopyroxene, Pl
plagioclase, Cpx: clinopyroxene, Cum: cummingtonite, Opq: opaque minerals, Qz: quartz.
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Fig. 2. (continued)
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Plane-polarlzed llght Crossed light

Fig. 3. Photomicrographs of metadiabase. Hbl: hornblende, Bt: biotite, Pl plagioclase, Opx: orthopyroxene, Qz:
quartz, Ap: apatite, Opq: opaque minerals.
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PR, BB IS L7 R O f 42 b S 5
NTw2 (B, Pl - BOF, 2005). L7455,
FERI 2 FEARFIRE 0, MR OIS BIREN & TR
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JB - IO (20032, b), MhEIZA (2004a), HAIFD
(2005) 12to 7z WK R % Table 1123, B
FREUV & 12 Appendix I27R7.

TASH (Fig. 4) T, AWFETRN - 54 L 72
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oy FENAH. EHIZ, SiI0, — FeO*/MgO (Fig.
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FEA DB THRIHBARAUTTHL7-0KR LT
v, VW aEER TR S &, MgO/ (MgO+FeO*)
o#me & 312, MgO, Cu, SIZHEMT % 28
TiO,, FeO*, Na,O, Ba, Ga, Rb, Y, Zn, Zr & &
B3 5HA, ALO, VII—ETHA. oI Ng
VERPRE LR EAER 2R S v, BRI
vk ) v MgO/ (MgO+FeO*) kZmR L,
Zoiine £ iz, MgO, CaO, VIid#mL, FeO*
K,0, Ba, Cu, Ga, Sr, Y, Zrix #® & ¥+ % 25
TiO, ALO, Ni, Zn i2iZIF—ETH 5. MoOILHEIX
XD EARE B LRELEIMZ R E 2. AEN
2BV B EAUER % AT & 2 KiEERIE, Likopt
NWEOBEIICEMY T 2 Bz R IuRI’E Ww
A%, MgO/ (MgO+FeO*) ko #ihmé & 12, Ca0
ML, SiO, Na,0, K,0 2584, Zr »MTT—%
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i, Lk 2RSS OIS E S 5 2Ll & R
FTILEDNL VDS, MgO/ (MgO+FeO*) s &
H 12, CaO 238 L, SiO, FeO*, Na,0O, K,0 A%
V3 HEINZRT MR R L. IS OEGE AN

VLT A FRHBHDNIEA N T T NHY) REO5LE
m%;RY 2 &, Kutsukake (1975, 2000) & FJ5 L
s, ALEGHEEZERL, EhEhoskicsiy
% AL O FE 7 LR - MR AL EETH B,

Sr & XUV Nd [Efi AR

1. pAE

i B ako 138, KRiieko 2 308, 2R
D 1ROV T, TAVIAFIv NN —F—
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O Nd FINARHR D53 2 475 72, B X U8
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262 U BT EE & [FK 22 Be F ARRHERF7ERE O MAT-
261 B BT EF A W CllE L7z W g,
Miyazaki and Shuto (1998) %t - 72. ¥Sr/*Sr it
B L O'NA/NA e 1E Sr/®¥Sr=0.1194,
YNd/"Nd=0.7219 TEh ZE R HREAL L 7. Sr - Nd
HMIZBT 575 >~ 2713, RbH%025 ng, SrA%052
ng C, Sm 270025 ng, Nd#°022 ng Tdh - 2. %
B FSr/ Sy e B X OV NA/MN Bk, W U lE
S0 BT R 58 L 72 S ) 67 A L A e 3R NBS-987 @
Sr [Afifkk 3 & O JB-1a @ Nd Afifkit &, #h2h
0710241 (#lt J5, 1994 ; Al J5 - fn 4 3%, 1995) &
0512784 \ZHEIE L 72T 5. JB-la ® 0512784 & \»
9 i, USGS @2 #:8 o BCR-1 @ 0512638 12 4
W4 7 (Kagami et al, 1989). Rb, Sr, Sm, Nd ®
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IV I AANA 7 e VRN FEICL D HlEL
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TAV O AERB X OWAMEIX, York (1966)
O J A XD, "Rbo 32 B 142 x 10y
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001% (1o), “Sm/™Nd @l € #7132 01% (10),
UNd/MMND Ol E 212 001% (1) & LTEEL
72, BONTEROBEEZ, 20 TRLZ.
2. @ETAVIOCER
EARTE, BRI v L, YRb/FSr B
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Table 1. Whole-rock chemical compositions of gabbroic rocks and metadiabase from the Ryoke
metamorphic belt of the Mikawa district.

Inoshikori mass Ohata mass Tashika mass

Sample No. INS-01 INS-03  INS-04 OHA-01 OHA-02 OHA-03 OHA-04 OHA-05 ONY-10 ONY-11

SiOy(wt.%)  49.36 46.86 49.54 52.67 46.42 48.18 47.15 48.10 57.17 51.72

TiO, 1.58 0.53 0.50 1.71 1.88 1.91 1.49 1.08 0.66 1.02
Al,O4 16.41 13.53 18.13 17.15 16.52 18.16 17.14 18.27 15.65 17.96
Fe,05* 13.60 12.75 9.25 10.62 16.28 12.47 12.50 11.15 7.94 10.04
MnO 0.25 0.21 0.17 0.19 0.28 0.25 0.24 0.20 0.14 0.17
MgO 5.11 13.65 9.64 4.03 7.64 5.15 6.75 6.14 6.15 493
CaO 9.37 8.74 9.48 8.69 9.41 9.44 11.27 11.53 7.05 8.77
Na,O 1.75 0.95 1.08 2.49 1.11 2.29 1.52 1.63 2.39 2.64
K,O 0.61 0.57 0.42 0.90 0.10 0.36 0.69 0.35 1.53 1.11
P,0; 0.28 0.04 0.03 0.28 0.02 0.40 0.00 0.23 0.07 0.13
LOI 1.02 1.89 1.79 0.81 0.00 0.97 1.20 1.18 0.81 0.65
Total 99.34 99.72 100.03 99.54 99.66 99.58 99.95 99.86 99.56 99.14
As(ppm) 6 <4 <4 n.d. n.d. n.d. n.d. n.d. <4 n.d.
Ba 213 137 99 135 33 64 92 78 302 260
Cr 12 376 180 45 36 51 126 97 184 9
Cu 22 47 6 8 13 26 11 14 n.d. 23
Ga 19 11 14 18 15 19 15 16 16 19
Nb 13 <5 <5 11 7 10 5 6 7 8
Ni <4 112 28 <4 15 5 6 <4 35 n.d.
Pb 5 <5 <5 8 <5 6 <5 5 7 6
Rb 16.7**  20.7** 14.8**  352%%* 3.43% 12, 7%*%  28.5%* 11.9**  65.0%* 37
S 875 2792 226 615 1508 1495 596 888 31 904
Sr 384** 222%* 279%* 382%* 409 462%* 387** 425%* 226%** 370
Th <4 <4 <4 <4 n.d. <4 n.d. n.d. 4 <4
A% 168 218 308 238 204 230 240 248 203 214
Y 35 10 10 25 7 14 12 16 21 23
Zn 129 88 67 92 127 106 92 92 91 96
Zr 131 37 38 28 n.d. n.d. n.d. 17 116 121
Metadiabase

Sample No. ONY-02 ONY-08

SiOy(wt.%)  53.38 63.73

TiO, 1.08 0.86
Al,O4 17.76 16.15
Fe,05* 9.33 6.23
MnO 0.17 0.11
MgO 4.69 1.44
CaO 8.42 4.53
Na,O 2.64 3.52
K,0 1.08 2.02
P,05 0.13 0.20
L.O.L 0.85 0.83
Total 99.53 99.62
As(ppm) n.d. n.d.
Ba 270 524
Cr 31 <4
Cu 5 n.d.
Ga 18 19
Nb 8 12
Ni 9 <4
Pb 9 14
Rb 28.3*%*  66.2%*
S 195 30

Sr 342%* 401**
Th <4 <4
\' 157 62

Y 22 22
Zn 101 90
Zr 105 213

*: total iron as Fe,03, **: determined by isotope dilution method.
L.O.L: loss on ignition, n.d.: not detected.
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Fig. 4. SiOs-total alkalis and -FeO*/MgO diagrams for the gabbroic rocks and metadiabase in the Ryoke
metamorphic belt of the Mikawa district. FeO* indicates total iron as FeO.
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Fig. 5. MgO/(MgO+FeO*)-oxides diagrams for the gabbroic rocks and metadiabase in the Ryoke metamorphic
belt of the Mikawa district. FeO* indicates total iron as FeO. Symbols are the same as those in Figure 4.
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Table 2. Rb, Sr, Sm and Nd concentrations and isotopic data of gabbroic rocks and metadiabase
from the Ryoke metamorphic belt of the Mikawa district.

Sample No. Rb(ppm) Sr(ppm) fRb/ st ¥Sr/*Sree)  Sm(ppm) Nd(ppm) "Sm/"*'Nd 'Nd/"*Nd@o)
Inoshikori mass
INS-01 16.7 384 0.1261 0.70787(1) 6.78 28.4 0.1445 0.512318(12)
INS-01Hbl. 6.59 113 0.1682 0.70784(1) 12.0 44.7 0.1622 0.512345(10)
INS-01PL. 5.99 691 0.02508 0.70763(1) 0.132 1.39 0.05745 0.512316(18)
INS-03 20.7 222 0.2703 0.70790(1) 1.33 5.48 0.1471 0.512329(12)
INS-04 14.8 279 0.1533 0.70808(1) 1.33 5.51 0.1456 0.512264(11)
Ohata mass
OHA-01 35.2 382 0.2665 0.70798(1) 3.60 13.9 0.1570 0.512302(13)
OHA-02 343 409 0.02432  0.70767(1) 0.683 2.70 0.1531 0.512327(13)
OHA-03 12.7 462 0.07934  0.70778(1) 2.40 9.51 0.1527 0.512312(13)
OHA-04 28.5 387 0.2127 0.70787(1) 1.15 3.39 0.2051 0.512346(14)
OHA-04Hbl. 4.21 29.1 0.4191 0.70813(1) 0.576 1.69 0.2058 0.512390(14)
OHA-04P1. 40.4 850 0.1375 0.70780(1)
OHA-05 11.9 425 0.08095  0.70764(1) 2.32 8.55 0.1642 0.512344(12)
OHA-05Hbl. 1.32 18.6 0.2052 0.70778(1) 0.822 2.59 0.1918 0.512374(10)
OHA-05P1. 13.8 771 0.05163 0.70761(1) 0.885 4.50 0.116 0.512305(15)
Tashika mass
ONY-10 65.0 226 0.8305 0.71021(1) 3.31 15.2 0.1316 0.512240(10)
ONY-11 37* 370% 0.2815 0.70806(1) 435 19.7 0.1333 0.512346(10)
Metadiabase
ONY-02 28.3 342 0.2392 0.70804(1) 3.30 14.3 0.1398 0.512326(10)
ONY-02Bt. 232 437 155.6 0.84622(1)
ONY-02F.f. 6.21 562 0.03201 0.70783(1)
ONY-08 66.2 401 0.4779 0.70855(1) 5.09 26.1 0.1178 0.512322(10)
Uzukiyama mass
UZU-11Px. 0.789 8.38 0.2725 0.70745(2)
*: determined by XRF.
Hbl.: hornblende, Pl.: plagioclase, Bt.: biotite, F.f.: felsic fraction, Px.: pyroxene.
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Fig. 7. Rb-Sr whole-rock and mineral isochron diagrams of gabbroic rocks and metadiabase in the Ryoke
metamorphic belt of the Mikawa district. W.R.: whole-rock, Hbl.: hornblende, PL: plagioclase, F.f: felsic fraction.
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W.R.: whole-rock, Hbl.: hornblende, PL: plagioclase.
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0.8 Ma, 743 * 08 Ma B X1763.0 = 07 Ma, 681
08 MaTHhb. F7z, FHEKIZ683 =08 Ma B &
07649 = 08 Ma O K-Ar ¥l A HE 2R, I8
wr LA R & B R O 2Rk 0 K-Ar 3 £ P A AR
I 619 = 0.7 Ma B L1659 = 0.8 Ma TH 5.

B

1. =AM AERER S DEHKESEORNMAER
Ll A PA O K-Ar RS X, #500C (B x
¥, Harrison, 1981 : Nishimura and Mogi, 1986)
Thb. HEMPNAD Rb-Sr RHASHEEIZH S 2
ENTWRWAS, RbSraxa -7 A4 v 7 44
A, K-Ar S P aaE R L EO#T—HT52
Eno, KArRIIBUBHBEELF LS bWwEE
AbNs (ME - %3, 2007). Sm-NdRIZBITS
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APA OB, 600~ 750C & RfEd ShTw
% (%] z X, Burton and O'Nions, 1990 ; Shiraishi
and Kagami, 1992 : Goldberg and Dallmeyer, 1997).
L7228-C, ElfANa L fRAOMAELEr L
bM7ZRbSr&a -HMWTA vV r7u FRABLIT
K-Ar ¥ @A A FEMRIE, 500CH BRI EANEIL
7RI Z R L, SmNd &8 -SW7 4 v 7 u  ER
X, 600 ~750C O], $4bbH, HNLWAEDEK
WEVE S 2 WIZERIEH ORI 2R3 EE2 6N
5. Rb-Sr RO BEFOHHIREIZH300CTH 5
(Wagner et al, 1977). L7z25->C, BERE 70V
Vw757 aryofliabErbioi: Rb-Sr
-7 A Y 7 u AERIER 300TC I A2 H
L 72 & 7~ g

B WE» SO Rb-Sr &FH - W71V 7
o vEMRIE, 84 ~78 MaTHAhA Zh& 767 ~619
Ma OB~ B X OVERRES O K-Ar 3558 A4 DY 48
RIFE <, PR R AT OESRE 5k B L O
AR HL 5 2> & =0 7 D FAFRZE BT DAV e o5 R D SE ) A7
ROFPAPN (74.3 ~ 488 Ma : Yuhara et al, 2000 ; Hf
JE T A2, 2000, 2004b 5 AhJE - 04 32, 2006, 2007,
2008) \ZHY, THNOLDOEMEKEFMKIZ, S HRK
BRI BT 2 KEUEE) DT & ZE WA O A -
THHL-EE 2615 (Yuhara et al, 2000). HIR
i D $EE D Sm-Nd &5 - W7 4V 7 u V4
%1%, 154 ~ 140 Ma & 121 ~ 100 Ma @ 7 )V — 7|2
K& 2573 hn (WE - nx 3, 2007) 23, 4E{%
572137 Ma @ Sm-Nd &5 - M7 4 v 71 V4R
RBHFHDO TN =T\ HT b, ZHH G 5
P ER BT 2NN EOEBEANAICD, #I8
WHObDLFMRIZ, Baoa7 ikt wv LikikE
BDY) LPLRLRNHELZHEODLONPE .
Kutsukake (1974) 1, o @AaNaIE~ 7~k
BT, FREAL e LR AL o035 £ BT 328 R AR R L2

Table 3. K-Ar hornblende ages of gabbroic rocks and metadiabase from
the Ryoke metamorphic belt of the Mikawa district.

AL Ar 4oArmd Age AL
(10%ce/g) (Ma) (%)

Sample No. K SAr
(Wt.%) (10"cc/g)

Inoshikori mass

INS-01HbL. 0.4295+0.0020  5.149+0.095

Ohata mass

OHA-05HbI.(1.5) 0.2610+0.0004 6.24+1.4

OHA-05HbL.(2) 0.2164+0.0004  6.28+0.13

OHA-04HbL.(2) 0.2183+0.0007  4.64+0.12

Tashika mass
ONY-10HbL
ONY-11HbL
Saikuri mass
OTO-02Hbl.(0.5)
OTO-02Hbl.(0.65)

0.1543+0.0011
0.2611+0.0019

0.2536+0.0016  3.806+0.084
0.3646+0.0021  3.595+0.083

11.09+0.14
12.74+0.15

2330+28  105.0+1.1  61.90+0.68 12.7
1565+23  79.37+0.80 76.69+0.77  18.9
130917  63.75+£0.64 74.34+0.75 22.6

1465+24  54.34+0.55 63.02+0.65 20.2

2088+31 68.31+£0.69 68.09+0.80 14.2
2927448 95.04+0.96 65.93+0.75 10.1

651.6£2.8 39.59+0.41 64.91£0.80 454
849.4+£3.6 70.55+0.72 68.30+0.84 34.9

A.f.: air fraction.
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Fig. 9. Plot of age versus distance along the Median Tectonic Line (M.T.L.) showing lateral variation of Rb-Sr and
Sm-Nd isochron ages of mafic rocks in the Ryoke metamorphic belt. The range of Rb-Sr whole-rock isochron ages
and younger limit of mineral ages of the Ryoke granites are shown after Yuhara et al. (2000). Data sources : Kagami
et al. (1995), Okano et al. (2000), Yuhara and Kagami (2007, 2008), and this study.

Table 4. Modal initial Sr (SrI) and Nd (NdI) isotopic
ratios corrected by 150 Ma of gabbroic rocks and
metadiabase from the Ryoke metamorphic belt of the
Mikawa district.

Sample No. Srl NdI
Inoshikori mass

INS-01 0.70760 0.512176
INS-03 0.70732 0.512185
INS-04 0.70775 0.512121
Ohata mass

OHA-01 0.70741 0.512148
OHA-02 0.70762 0.512177
OHA-03 0.70761 0.512162
OHA-04 0.70742 0.512145
OHA-05 0.70747 0.512183
Tashika mass

ONY-10 0.70844 0.512111
ONY-11 0.70746 0.512215
Metadiabase

ONY-02 0.70753 0.512189
ONY-08 0.70753 0.512206

e mal Az E S TERLZbDOTHEEL
7o MR- A 3E (2007) b, GHIBHLE O EE A A
DERAPG DD B 154 ~ 140 Ma DERZRTBH
v LigtoLmalaik~ s vRETH D, 121
~ 100 Ma Oftt 7e v Uikt o 3% 8 /4 PUA 1T SR A
BAEH S L < IZHFRACLRAEHOEADEEII L > TE
WENZDDTHALEEZ]. Thbh, SHELN
72137 Ma i3~ 7 <GB ORI WERZ R T & #
ZoNAh. MOBMNWETSMNd&H5 -7 14V
70 VERDPES N5 72D1%, Fh b OB
ZE > T, REE LMK E L2720 ThHhbHE
EZohb, kS, HhwaX ) REREZS
CELIEND, MeFEIFH (2008) TEEMICHE X
NTW5EIIZ, ZhDHEKTSm-Nd &% - 857
AvraERPEON LR EEZLND.

L 57z Sm-Nd &5 -7 4 v 7 a VAER
&, OHIB L SRR OB A (R - & 3%
2007, 2008) [k, FHRH T BHFR A WA O FHFAL
HFORSrEHT A4 Y 2710 v/ (Yuhara et al,
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Fig. 10. Initial eSr vs. eNd diagram of the gabbroic rocks and metadiabase from the Ryoke metamorphic belt
of the Mikawa district. Symbols are the same as those in Figure 4. CHUR parameters for calculation of initial

eSr and eNd values are :

8Sr/8Sr (present) =0.7045, ¥Rb/%Sr (present)=0.0827, “3Nd/“*Nd (present)=0.512638,

4Sm/MNd (present) =0.1966. Data sources : Kagami et al. (1988, 1992, 1995), Yuhara (1994), Yuhara and Kagami
(1995, 1999, 2006, 2007, 2008), Yuhara et al. (1998, 2003), Fujii et al. (2000), Morioka et al. (2000), Okano et al. (2000),

and this study.

2000 ; MHJE - 04 35, 2006) K D DS AT .
Fig. 912, ThETICHREW AL OMEIN TS
WERE S O FAARER O ISR - 7228 b &2 7R
9. I, Yuhara et al. (2000) (2X o> TREN
THRAMEEDO RS &HT 4V 70 VEROH
P& SRR ORERA 2R L7z, Wi I3RS o
WERE 2, BB~ 7~ EkER, 2o A - %
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% (Yuhara et al, 2000). ##ESDOIEERFHD 5
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VHBORHZRTEEZONDS SMNdEHT 1V
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B INEEEREAE FRICEL L) O XKBIEEN,
FHRZ BN R EFRAC R S EHO KKIEE) £ ) bty
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SRR HEHOEIRO TR L NS OFRMAREROER

WLETH 5.
2. SAMAERERTOEREERORMAEGE
BO4EE

150Ma THAMIE L 7-HHEAOET N SrBL Y
Nd [FfifRIERIEE (Table 4) e =% 47277412
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Yuhara et al, 2003) ¥ X 0¥ #E S (Kagami et al,
1995 ; Okano et al, 2000 ; Al J& - Jn % 3&, 2007,
2008) @ e MAMEDHH bR L7z, =i )5 o Bt
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T\ 27 IS & IR TG O BER AL K V2 53 A
TAHESREEHLD b E WV eSr i &R\ eNd fH & 7R
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LILE (Large ionic lithophile elements) & LREE
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o VERERT. K-Ar HlfaNAaHEMRE Rb-Sr &5 -7 4 v o7 u Y FR1E, #fIE o
NS DEKROGHENZ/RT. Sm-Nd & — &
WA T A v 7 ERUL, PR OWSRE A OERED ) bOdH IV — FIHEBL
TW5b., INHOEMRMEIEZ, BEROEFHFNGEWEREZRT. o2 ki, =Moo
SREAEOKBIEE D HRAERAEE L) dH VI L 2R 5. 150 Ma TERMIET 5 &,
ZHL G O S E F AR, WUT N2 & FHIRHL O IS T T OERE A O SE A I
R, Ty FLEEFT NV eSI ARSI TF T — b LAEFT NV eNd 2R




ST TR AN AT B W RECE D AR (Rl - 4 32) - 55—

m o Wi
Sy | ¢
INS-03  INS-01: il =
o °.9 /" I Lol
0 S fr “_‘-'\_‘_*‘_-._
Il |4 S
INS-04 oL N
= Z = AN
f ! £ a 1'_;:2". rr\:r‘“"
. A
i ~
(et &
_\\ ‘- ) :7}} ] \{-.T'--‘--P'.
PR > A {r E ), |
EN
A » i
ONY-02 ) 2 S
. e (e 7 S ) NacRlnty
'y ) &
B
o ONY-08
N i N
i |
i
" I 4 }i
0 1km ; - ' : = 9

NS ) W

Appendix 1. Sample localities of gabbroic rocks and metadiabase in the Ryoke metamorphic belt of the Mikawa
district. These maps are adapted from the 1/25000 topographic maps “Chausu-yama” (A), “Midashi” (B) and
“Sakuma” (C) published by the Geographical Survey Institute of Japan.

z

Appendix 2. Sample locality of gabbroic rock in the Ryoke metamorphic belt of the Mikawa district. The map is
adapted from the 1/25000 topographic map “Mikawa-Miyazaki” published by the Geographical Survey Institute
of Japan.






