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Petrological and geochronological studies on the Takahata granite and Okuyama tonalite

in central Shimane prefecture, San’in Belt, SW Japan

Shigeru lizumi* and Naoya Shimazu**

Abstract

Petrological and geochronological data are presented for the Takahata granite and Okuyama tonalite in the central
San’in belt, southwest Japan. The Takahata granite consists of coarse- to medium grained, equigranular to weakly
porphyritic biotite granite, granite porphyry, and aplite. The Takahata granite is intruded by the Okuyama tonalite with
sharp contact. The Okuyama tonalite ranges in rock type from medium-grained, biotite-hornblende quartz diorite through
tonalite to granodiorite. The Takahata granite is silicic and has high ASI (alumina saturation index) for I-type magnetite
series granites, and is characterized by relatively high total Fe.O; content, compared with other fractionated granitic rocks
in the central San’in belt. The Okuyama tonalite is metaluminous, and has high magnetic susceptibility. In contrast to the
previously reported fission track zircon ages (80 Ma and 82+7 Ma), the Takahata granite gives a Rb-Sr whole rock
isochron age of 67.4+4.2 Ma with an initial Sr isotope ratio of 0.7052 +0.0004. The Okuyama tonalite yields an age of
65.4+11.3 Ma with an initial Sr isotope ratio of 0.7050 £ 0.0001. Although the Takahata granite has previously been
considered to be older than most granitoids in the San’in belt, petrological, geochronological and Sr and Nd isotopic data
indicate that the Takahata granite and the Okuyama tonalite belong to the late Cretaceous-Paleocene Inbi Intrusives of the

San’in belt.
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Distribution of Cretaceous-Paleogene
granitic rocks in the central San’in belt
SW Japan
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Figure 1. Geological map of the Takahata granite and Okuyama tonalite in central Shimane prefecture (simplified from Hattori et al., 1983).
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Figure 2. Modal Qz (Quartz) —Kf (K-feldspar) —PI (plagioclase)
triangular diagram for the Takahata granite and Okuyama
tonalite. Gr: granite, Gd: granodiorite, To: tonalite, Qmd: Quartz
monzodiorite, Qd: quartz diorite.
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Figure 3. Modal mafic minerals — modal Qz (quartz) + Kf (K-
feldspar) plot for the Takahata granite and Okuyama tonalite.
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Figure 4. Total Fe,0:-SiO, variation of the Takahata granite and
other granitoids with higher SiO. content than 70% in the central
San’in belt.

Data sources: lizumi et al. (1984) ; Inada (2003) ; Ishihara (1971);
Miura (1966) ; Takagi et al. (1989) ; Takimoto (1965) ; Rezanov
(1993).
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Table 1. Whole rock chemical compositions and Sr and Nd isotope ratios of the Takahata granite and Okuyama tonalite.
Mass name Takahata  granite Okuyama tonalite
Rock type Gr Gr Gr Gr Gr Gr Gr Gr Gr Ap Ap Qd PIRF HbRF Qd Gd
Sample No. | 10181 10182 7263 62814 6283 6286 10184 62811 _ 10183 8301 7504 | 7255 7255 7255 10052 7259
Major elements (wt.%)
Si0, 7515 7573 7580 7662 7662 7741 7726 7740 7758 7712  7855| 60.88 6195  66.43
Tio, 0.19 0.20 013 0.10 0.10 0.09 0.10 0.08 0.08 0.03 0.04 0.95 0.90 0.70
A0, 1337 1279 1326 1273 1256 1214 1200 1251 1185 1248 1217 | 1764 1745  16.38
Fe 05" 1.87 1.96 161 156 1.42 1.38 1.51 1.29 1.20 0.79 0.62 6.13 588 438
MnO 0.04 004 0.02 005 0.05 0.22 005 0.04 003 0.02 0.02 013 0.12 0.10
MgO 035 047 0.20 0.14 0.16 0.15 0.20 0.13 0.1 0.05 0.08 205 1.96 1.47
Ca0 0.41 1.25 1.77 052 043 0.44 056 052 0.46 0.26 022 592 5.65 383
Na;O 316 3.43 427 363 357 377 3.14 3.48 3.45 370 327 396 3.63 395
K0 455 330 187 422 412 3.49 4.23 407 385 464 441 1.89 1.82 2.60
P,05 0.04 005 0.01 001 001 0.01 0.01 001 0.01 tr tr| 028 0.30 0.19
Total 9913 9922 9894 9958 9904 9880 9915 9953 9862 9909 _ 99.38 |  99.83 99.66 10004
ASI 1.23 [KE 1.08 111 113 1.13 1.12 1.13 (K 1.08 115 091 0.96 1.01
Trace elements (ppm)
Ba 450 425 305 464 445 422 456 476 437 100 104 300 324 475
Ce 60 37 59 54 75 74 57 50 53 81 47 51 39 46
Cr tr tr 6 tr tr tr 3 tr tr tr tr 7 10 3
Ga 16 13 15 16 15 12 15 15 14 19 17 20 20 19
Nb 14 10 6 15 15 15 16 14 13 22 19 12 10 10
Nd 25.2 152 243 347
Ni 2 1 2 2 3 2 2 2 2 2 2 4 3 3
Pb 13 13 14 11 15 125 20 12 15 22 16 9 1 1"
Rb 194 18 62 187 170 134 178 170 156 315 208 79 99 23 70 75
Sm 5.1 27 52 8.0
Sr 9 128 287 49 - 54 52 65 57 54 10 17 566 757 85 540 423
Th 18 13 10 14 16 17 18 14 14 46 23 5 6 8
v i3 15 tr tr tr tr tr tr tr tr tr 126 127 95
Y 23 20 12 30 31 32 26 31 28 64 46 27 19 21
zr 149 129 179 147 164 155 133 126 131 121 102 121 13 159
*"Ro/*Sr 5973 2667 0625 11109 9114 7459 7927 8634 8363 91936 35501 | 0404 0380 0774 0513 0375
'sr/®sr 0710318 0.708579 0705630 0.715742 0.713702 0712019 0.713408 0.713251 0713071 0.797299 0.736944 [0.705407 0.705358 0.705734 0.705533 0705417
+(20) 0000012 0000022 0.000013 0.000014 0.000029 0.000062 0.000021 0.000009 0.000016 0.000009 0.000016 [0.000013 0.000009 0.000010 0.000014 0.000009
Stl 070460 0.70603 0.70503 0.70510 0.70497 070488 070582 0.70498 0.70506 070927 0.70295 | 0.70535 070500 0.70502 0.70504 0.70506
€Sr 26 228 9.1 9.7 86 9.1 19.9 80 88 686  -209 8.7 83 84 65 78
WSm/"Ng  0.122 0106  0.130 0.139
ONGNd 0512640 0512615 0.512615 0512639
*(20) 0.000009 0.000009 0.000009 0.000013
NdI 051259 051257 051256 051257
€Nd 07 03 0.1 05
87. 86 87 86
Sr/7osr Sr/%08r
0.820 0. 7065
Takahata granite Okuyama tonalite
0. 800
0. 7060 -
0.780
0.760
0. 7055 [~
0.740
Age: 67.4+4.2 Ma PRF
0. 720 Srl: 0.70516+0. 00042 Age: 65.4%+11.3 Ma
MSHD:3. 54 0.7050 Sri: 0.705020. 00008
0. 700 L L L L MSWD:0. 08
0 20 40 60 80 100
87py /86y 0.7045 ' ' ' :
0.2 0.4 0.6 0.8
Figure 5. Whole rock isochron diagram for the Takahata granite. 87 86
Rb/*°Sr
Figure 6. Whole rock-mineral isochron diagram for the Okuyama
. . S —
v 71y AEME 0.70502+0.00008 O Sr RN AW A % R tonalite.

(6. ARBIL RV LRRE D Rb/SrHIZKE R
RNV L, FEENREVIEEDRNS, FRIZOW
TOELRHERIITE RV, ZOERRBEHICBNT, &
F=FVaEPEMEREE I EEFE LW,

EHAE R E 1 0.705160.00042 @ St FM AR AE B & OF
0.5126 F2FE (eNdI : +0.1~+0.7) ® Nd [FIfL AR A4 % 7R
. F 7, BN —J VA 070502 £0.00008 @ Sr LA
WAHAEE 05126 (eNdI : +0.5) O Nd FIRARHLE 9 EME % 7R
TEELR). ’€oT, BMERELRIL N FLED ST B
L O Nd RIS THEUL TBY, 250y —A

WR: whole rock; PRF: plagioclase rich fraction; HRF:
hornblende rich fraction

WL A7 L S RNARMIZIZEB L 2 E 2o Tz d
DEHEEEND., IO ORMNEMAEME, ILEFOE LD
H A — 558 SRR S AR T #EICH % 5 (Kagami et
al., 1992; lizumi et al, 2000), Sr [FEIAZAZIAEE IR K <, Nd
FRARR AR REVHEBICASL. 28, Ih5DEED
Sr B & O Nd RN IZ D W T, RMIEEDICSmT 5
ERDT— 5 LIS THIRTHE - BRI L TFETH 5.
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AR L7z & 912, AEESh7zSMiERE O Rb-St &5 7
Ao ERE, BRoovavicks 74 ary b
Ty 7HERE R o TWD. FTERUERIEEOZEREIIC
B89 5 0% (Hurford,1990) %, #&H (1999) (2 & - THMlE
i, 50.1 Ma DEERD G ST 5B, ZoFEITmE
(1999) IZE > THBENTWB X I 12, HHERTH 50,
HEVG LYV LEOBROREL T ERERTHO
EEZOND. BREMAILZOEHMICHE CELET S
CEALRE D 65.0+2.8 Ma (5¢H - AJE, 1974) ® 60.0+3.0
Ma (BREBIZ2, 1983) O K-Ar BERF, B LU 580£1.5
Ma (Rezanov etal., 1994) @ Rb-St &5 — W7 4V 70 V&
e 2 LTV, LL, ThOPEHERTHS
Z e EREET UL, BREBIEA (1983) PMFEFEL TV 5 L 91T,
W& TR OFEECTH - 2 iR, ARuisfE:1
IR AT e e e £, REFAGHEBNT 58
hThbEEZEND, Sr* Nd FMARMAEMED KEHRAE
HEFMLEEZRLTWS,

LBEAT - LB O BEFAT D LT IR E L FA
BAEmE (Takagi et al.,, 1989), F ML e 5 %0 & GHAC i PO R
EE (YW, 1979 ; AR, 1986) %, 80 Ma Hift 7\ LIz %
N &0 O NEEI S LT b, BRI O
EHACE PR B I T S 0B QiR KIS SELS, W
FHTIEH 5 ODIUBRFIEICETHM LTS L L,
KINEBY & ER LD, WwmoBERY» S HAREBMICEEL, W
Rt - LR T, BT ofEREEICILE T A RNy
YARA Ny 7BEOBEAGEDOERIE,N o720, HbHW
DT o7-bDEEZLND,

2. SHRTEmE D{LEHER

AR L72 & 91, BIEmEIE T, =T NVIF AT
HY, L3 11U EOBCT VI FEAEEED. L2L,
S REICIIAER, KB, ¥ A, BRASS
WV FEMEEFEOSWEE TN, £ D151 Tt
AT AHYHE Ao TS, T2, BERO—ERIC
13 1X107 STunit LT OERWIFHEL R THSEH L D00,
% CAIWESRIL % & F, 2X 107 —28X 107°SI unit D & VR
FRL, BHEAFHIZIZA THEEOE#MEH > Tw
L. 86 MICEMIEEE Z &0 LB i o FHEH; A
HOT IV I FHME L ALOY (Na.0+K.0) (V) OFERE%
AL7z. fEk, £ OMREICL > TIIETH O AL — 5%
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Figure 7. Molar ALO./ (CaO+Na,0+K;0) —molar ALO:/ (Na,O
+XK.0) diagram for granitoids in the central San’in belt. Data
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Figure 8. SiO.—P,Os plot for the granitoids in the central San’in belt.
Fields for I- and S-type granitoids in LFB (Lachlan Fold Belt),
Australia from Chappell (1999).
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