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Abstract

The Kise Granodiorite is exposed only in the area around the Kise Dam in the Tenryu Riv-
er, because this body is covered by the Quaternary terrace deposits. This is medium-grained
massive hornblende bearing biotite granodiorite to granite, and intruded by medium-grained
massive biotite granite dykes. Dark inclusions are often included in the granodiorite. The cont-
ent of SiO2 in the Kise Granodiorite ranges from 68.4 to 70.9 wt%, while that of the dark
inclusion is 54.2 and 64.0 wt%. That of the biotite granite ranges from 74.9 to 76.6 wt%.
Chemical compositions of the Kise Granodiorite are similar to that of the Ichida Granite in the
Ina district. Biotite, felsic fractions and whole-rock samples from the body give Rb-Sr isochron
ages of 58.4 + 0.1, 59.8 = 0.2, 59.0 = 0.4 and 61.3 = 0.5Ma. The former two samples
give K-Ar hornblende ages of 67.0 = 0.8 and 67.9 = 0.7Ma, respectively (Yuhara et al.,
2000). These ages are in the range of chlonological data of the Ryoke granitoids in the Ina
district, and may indicate timing that the body cooled down to about 300C and 500C,
respectively. Based on cooling rate calculated by these ages, the timing of emplacement of
the Kise Granodiorite was older than 75Ma. The initial Sr and Nd data of the Kise Granodiorite
are in the range of the Ryoke granitoids shown by Yuhara et al. (2000), and are similar to
that of the Ichida Granite.

Key words : Kise Granodiorite, Ryoke Belt, Ina district, Rb-Sr whole-rock and mineral
isochron age.
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Fig. 1. Geological map of the Ina district of the Ryoke Belt.
1 . Quaternary system, 2 : Younger Ryoke granitoids, 3 : Migmatite, 4 . Older Ryoke
granitoids, 5 : Ryoke metamorphic rocks, 6 . Sanbagawa metamorphic rocks.
MTL : Median Tectonic Line, ISTL : Itoigawa-Shizuoka Tectonic Line.
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Fig. 2. Geological map of the area around the Kise Dam.
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and related rocks.

Modal quartz - plagioclase - alkali-feldspar triangular diagram of the Kise Granodiorite

Qz : quartz, Afs . alkali-feldspar, Pl : plagioclase.
GR : granite, GD : granodiorite, TO : tonalite, QD : quartz diorite.



BHIRHEZ, FWAER NS OFRFN, FAREGERTTE AR, i) — 55 —

Fig. 4. Photographs of the Kise Granodiorite and related rocks.
A-C : dark inclusions in the Kise Granodiorite, D-F : biotite granite dykes intruding
into the Kise Granodiorite.
The width of biotite granite dyke in D is 30 cm.
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Fig. 5. Photomicrographs of the Kise Granodiorite and related rocks.
Bt : biotite, Hbl : hornblende, Pl : plagioclase, Kfs : K-feldspar, Qtz . quartz.
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Table 1. Whole-rock chemical compositions of the Kise Granodiorite and related rocks.
Sample No. TN-69IN TN-82 TN-52 TN-72 TN-51 TN-71 _IN-81 1IN-77 TN.48 TN.60
DIA DIB Kise Gd. Kise Gd. Kise Gd. Kise Gd. Kise Gd. Kise Gd. Kise Gd. Kise Gd.
SiOwt%) 5417 6399 6836  68.65  68.75 6945  69.00  69.62  69.99  70.11
TiO, 0.95 0.63 0.52 0.49 0.49 0.48 0.53 0.41 0.46 0.49
AlLO, 1725 1588 1531 1512 1542 1510 1502 1499 1498 1478
Fe,0, 1.17 0.86 0.38 0.05 0.24 0.74 0.62 0.13 0.40 0.33
FeO 8.22 437 2.70 2.90 3.16 2,62 3.03 2.68 2.81 2.88
MnO 0.26 0.13 0.07 0.07 0.07 0.07 0.07 0.06 0.07 0.06
MgO 3.30 2.11 1.08 0.92 0.92 0.94 1.00 0.81 0.89 1.04
Ca0 5.97 5.65 3.54 3.51 3.49 327 335 334 3.19 3.45
Na,0 3.99 3.72 3.59 3.59 3.91 3.70 3.60 3.52 3.70 3.52
K0 241 1.35 251 2.58 2.15 233 235 2.80 2.19 228
PO, 0.20 0.13 0.12 0.13 0.12 0.12 0.13 0.11 0.12 0.12
LOL 0.54 1.09 0.41 0.55 0.58 0.74 0.72 0.69 0.48 0.36
Total 9934 9991  98.89  98.88  99.65 9956 9942  99.16 9959  99.74
Bagpm) 514 335 640 609 533 506 577 634 513 587
Co 37 63 11 68 7 73 88 88 70 82
Cr 44 34 13 9 10 9 15 7 8 13
Cu n.d. n.d. n.d. n.d. 6 <4 n.d. n.d. 7 n.d.
Ga 23 18 19 19 20 19 19 18 19 18
Nb 22 9 10 11 12 11 11 9 11 9
Ni <4 5 7 5 6 <4 5 <4 <4 5
Pb 16 15 17 16 16 15 16 18 16 17
Rb 81 41 67.9* 71 84.9*  67.5* 69 737 61 59
s 32 106 12 8 21 10 14 16 47 11
Sr 317 399 387* 364 361*  353* 358 359 352 363
Th <4 <4 5 5 6 5 6 5 6 5
% 130 73 31 25 28 29 30 26 25 34
Y 75 23 16 18 22 19 24 18 21 17
Zn 174 97 68 70 74 73 73 60 68 64
Zr 157 137 171 304 212 190 203 167 176 161
Sample No. TN-70 TN-49 TN-68 TN-74  TN-44 TN-45 TN-83 TN.79 TIN80 1TN-78
Kise Gd. Kise Gd. Kise Gd. Kise Gd. Kise Gd. Kise Gd. Bio.Gr. Bio.Gr. Bio.Gr. Bio.Gr.
SiOw%) 7012 7023 7033 7038 7043 7092 7489 7562 7583  76.61
TiO, 0.42 0.46 0.45 0.42 0.44 0.44 0.10 0.12 0.07 0.05
AlLO, 1481 1464 1449 1478 1461 1425 1368 1292 1322 1329
Fe.0, 0.42 0.58 0.13 1.05 0.36 0.30 0.02 0.04 0.02 0.02
FeO 248 2,61 2.81 1.94 2.70 2.74 0.60 0.89 0.53 0.30
MnO 0.06 0.06 0.06 0.06 0.06 0.06 0.01 0.02 0.02 0.01
MgO 0.83 0.87 0.89 0.80 0.85 0.87 0.21 0.25 0.16 0.08
Ca0 3.06 292 331 2.94 3.07 322 1.46 1.18 125 127
Na,0 3.44 3.26 3.40 3.48 3.44 3.37 275 2.69 2.79 3.92
K.0 2.92 3.04 2,61 275 2.69 242 5.57 5.26 537 3.85
P,0; 0.11 0.12 0.12 0.11 0.12 0.12 0.02 0.02 0.01 0.00
LOL 0.40 0.40 0.49 0.54 0.46 0.38 0.39 0.40 0.30 0.28
Total 9935 9948 9940 9947 9953 9939 9970 9941 9957  99.68
Bappm) 882 843 548 644 874 622 885 1100 1706 64
Co 64 88 82 75 10 9 61 80 80 76
Cr 8 5 12 9 8 9 8 11 10 8
Cu <4 n.d. n.d. <4 <4 <4 6 12 10 8
Ga 18 17 18 18 18 18 14 13 13 15
Nb 9 10 9 9 10 10 <5 5 <5 <5
Ni 4 <4 5 4 8 8 7 6 7 8
Pb 18 18 18 18 16 16 33 30 32 32
Rb 69 74 64 763*  651*  612* 79 81 78 63
s 12 7 14 13 9 30 23 29 44 9
Sr 359 347 349 346*  368*  359* 241 205 249 71
Th 5 6 7 8 5 7 5 6 <4 9
\% 24 25 26 26 27 27 6 7 7 <4
Y 17 20 15 19 18 18 15 13 9 12
Zn 61 65 61 62 64 64 15 20 14 10
Zr 175 178 177 174 203 181 37 47 24 41

L.O.L: loss on ignition, n.d.: not detected, D.L: dark inclusion, Gd.: granodiorite, Bio.: biotite, Gr.: granite.

*determined by isotope dilution.
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Fig. 6. SiOz-oxides diagrams of the Kise Granodiorite and related rocks.
FeO* is total iron as FeO.
Data sources : Yuhara (1994), Yuhara and Kagami (1999).
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T4V a AERB L OWAEIE, York (1966)
DOFFNXY, YRb OBEESR © 1.42%x10 Wy
(Steiger and Jager, 1977), 7Sm o A3HEE
1 6.54x10"%/y (Lugmair and Marti, 1978) %
HAWTEE L2, BB, JIE (1994) o7 n
I LEEAL. ZOB, YRb/%Sr Ol g
7#130.5% (o), ¥Sr/%Sri130.01% (1g) &
LCRE L. BohER0EAET, 20 TR
L7.
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OBALHPAI PN 720, T4 v 7o VERITEDS
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58.4+0.1, 59.0+0.4, 59.8%0.2, 61.3+0.5
Ma %157z (Fig.8).

Z =

SiO2 — bW B & O ek (Figs. 6, 7)
BT, BHIREHZN oA 5 WAL b Pk e
ZE ek (EEfbh e, KREBERE
Pkkes, WHAERE - Fig. 1) 0Z bz A%
L, FeO*, MgO, Ba, Nb, V, Zr Ti&, Zh
5 OFER AR OBENIEFED SN, Eafbh
aRO—HB% g REEA PR (il - 4 3,
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E R %wv. Lo, BERIERE IR

P EOMt Tz EEZ5ND. T2,
Wugmoo b, Bauwam AlLSio: &6 =
A354. 2wt% T, AR BAL R PIfRE OB WA
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Table 2. Rb, Sr, Sm and Nd concentrations and isotopic data of the Kise Granodiorite

and relateol rocks.

Sample No. Rb(ppm)  Sr(ppm) Rb/~St Si/°S1(20) Sm(ppm) Nd(ppm) "Sm/°Nd  ™Nd/"Nd(20)  NdI*
TN-44 65.1 368 0.5121 0.70901(1) 0.70846 3.87 19.3 0.1214 0.512351(9) 0.512291
Biotite 403 7.05 167.5 0.84882(2) 1.96 3.81 0.3101 0.512324(12)

Felsic fraction 22.6 359 0.1820 0.70867(1) 0.330 1.37 0.1454 0.512314(16)

TN-45 61.2 359 0.4936 0.70898(1) 0.70845 4.82 26.4 0.1102 0.512353(10)  0.512243
Biotite 405 6.86 173.3 0.85272(2)

Felsic fraction 17.3 324 0.1543 0.70869(1)

TN-51 84.9 361 0.6805 0.70901(1) 0.70828 4.36 213 0.1241 0.512316(11) 0.512255
Biotite 452 3.96 340.2 1.00474(4)

Felsic fraction 152 354 0.1241 0.70861(1)

TN-52 67.9 387 0.5077 0.70895(1) 0.70841 3.60 19.5 0.1115 0.512296(10) 0.512241
Biotite 387 53.2 2143 0.89056(1)

Felsic fraction 15.8 366 . 0.1254 0.70859(1)

TN-74 76.3 346 0.6385 0.70902(1) 0.70834 4.22 19.4 0.1314 0.512272(13)  0.512208
TN-77 73.7 359 0.5935 0.70899(1) 0.70836 4.20 20.8 0.1220 0.512317(23)  0.512257
Average 0.70838 0.512249
TN-69IN 81 317 0.7394 0.70910(1) 0.70831

*corrected by 75Ma.
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Fig. 8. Rb-Sr whole-rock and mineral isochron diagrams of the Kise Granodiorite.
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Appendix 1.

Sample localities of the Kise Granodiorite and related rocks.

Topographic map 1 : 25,000 Akaho published by the Geographical

Survey Institute of Japan.



