W AR, 5556 %, 3/4 5, p. 93-98, 2005

it 5 H ETER & D12
— BICHHMTREFLETRTORE —

AREZ-hHFRE-FE #

Shunso Ishihara, Satoshi Nakano and Shigeru Terashima (2005) Chemical characteristics of the

Tanakami Granite, Kinki district - particularly important role of the radioactive and REE components -.
Bull. Geol. Surv. Japan, vol. 56 (3/4), p.93 - 98, 2 figs., 2 tables.

Abstract: The late Cretaceous Tanakami Granite is composed of well fractionated biotite granite of
the ilmenite-series having high silica and alkali contents (73.3-76.7% SiO:; 8.0-8.9% Na,0+K.0),
and high Rb/Sr ratios. The core of the pluton is coarse grained, containing high F and Li contents, but
low at the margin, implying these volatile components were diffused out during the crystallization.
The Granite is rich in rare-carth elements (REE), especially of HREE, and radioactive components.
The magma is considered to have originated in reduced felsic materials, then fractionated and emplaced.
The radioactive decay heat may have provided enough heat to generate hydrothermal fluid system and
resulting the mica-clay mineralizations within the granitic body.

Keywords: Tanakami, late Cretaceous, biotite granite, mica-clay deposits, REE, U and Th
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Fig. 1 Distribution of the late Cretaceous granitic rocks including the Tanakami Granite and the locality of the analyzed specimens (modified
after Nakano ez /., 2003).
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Table I Major and trace element contents of the Tanakami Granite.
F and Li data after Terashima (1971, 1974).

Sample no. TKMO01 TKM02 TKM03 TKM04 TKM05 KTMO06

Si02(%) 7325 7636 7487 7636 7535 76.73
TiO2 0.16 0.02 0.07 0.05 0.03 0.03
ALO:; 13.60 1295 1332 12,51 1299 12.53
Fe20s 2.28 0.82 1.26 1.08 0.64 0.85
MnO 0.06 0.04 0.04 0.03 0.01 0.03
MgO 0.25 0.02 0.07 0.08 0.02 0.03
CaO 1.36 0.46 0.94 0.69 0.28 0.42
Na20 3.78 4.21 3.55 3.33 3.64 3.66
K20 4.23 4.54 5.12 4.62 5.23 4.82
P20s 0.07 0.01 0.02 0.02 0.02 0.02
S 0.03 0.03 0.03 0.03 0.03 0.03
H>0* 0.62 0.32 0.50 1.04 1.55 0.79
H.O 0.13 0.06 0.02 0.22 0.23 0.10
CO2 0.12 0.08 0.12 0.09 0.10 0.10
Total 99.93 9991 99.92 100.14 100.11 100.13
F (ppm) 1120 1550 730 830 480 590
Li 60 87 36 18 10 17
Rb 214 326 169 250 340 294
Cs 7 16 1 3 4 5
Sr 107 6 70 37 6 21
Ba 413 19 332 150 18 35
Zr 125 51 88 72 61 64
Hf 6 6 5 6 8 6
Nb 12.4 11.8 8.3 9.7 243 7.9
Ta 3 5 4 4 6 4
Y 63 75 39 65 110 78
La 18 15 21 27 29 15
Ce 43 39 50 36 30 36
v 5 <2 <2 <2 <2 <2
Cr 32 2 5.7 6.2 1.7 4.1
Co 7.8 53 43 4.8 2.4 5.7
Ni <0.7 <0.7 1.30 <0.7 3.40 0.70
Cu <04 <04 <04 3.90 0.60 <04
Zn 43 21 31 36 16 18
Pb 25 30 29 30 35 40
Ga 17.9 19.1 16.0 15.2 20.8 15.9
Ge 2.0 2.2 1.4 1.8 2.6 2.0
As <0.5 <0.5 <05 0.3 <0.6 <0.6
Se 0.2 0.3 0.5 <0.1 0.2 0.2
Mo <0.2 <02 <02 <02 <02 0.30
w 3 3 3 3 19 3
Sn 5 6 1 2 1 2
Tl 2 3 3 2 2 2
Bi <0.3 1 1 0 1 <0.3
Th 18.4 229 16.9 25.6 28.8 23.1
U 4.7 1.8 2.3 3.7 3.9 5.9
ASI 1.02 1.02 1.02 1.07 1.07 1.04
K20/Na20 1.12 1.08 1.44 1.37 1.44 1.32
Rb/Sr 2.0 52.6 2.4 6.8 55.7 14.2

Sb below 0.5 ppm; Cd below 0.2 ppm

DWW T 2 & iBHIFIERICHEE TH 0 (73.3
~76.7%Si02), T A VIZEATNS (7.95~ 8.87%) .
7L 2 BRI (A/CNK) IEIE—% (1.02~1.07) T,
1447 (<1.1) OFIFIZH 5. 28k (Fe0s=2.28~0.64
%, ¥ AV h, ALY LEEZPLHTRSRS
 JHBHTHEER DS S 5.
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Table 2 Trace elements contents of the Tanakami Granite as deter-
mined by ICP-MS.

No. TKMOI TKMO02 TKMO03 TKMO04 TKMO05 TKMO06
Rb 219 334 172 250 355 319
Cs 8.4 16.4 2.8 2.6 23 5.6
Sr 101 4 63 33 5 19
Ba 415 20 330 144 16 37
Zr 145 62 101 85 72 85
Hf 4.6 3.1 3.6 3.8 4.6 4.2
Nb 13.7 133 9.9 10.7 25.0 10.3
Ta 2.0 2.4 0.9 2.2 4.5 1.8
La 24.0 15.7 242 24.4 23.0 16.4
Ce 49.7 38.1 52.0 36.7 253 38.7
Pr 5.68 4.82 6.08 5.65 7.49 5.13
Nd 22.6 21.8 24.8 22.0 35.0 23.0
Sm 6.28 7.72 6.39 5.99 13.5 7.33
Eu 0.574 0.040 0.360 0.247 0.114 0.085
LREE 108.834  88.180 113.830  94.987 104.404  90.645
Gd 7.35 9.35 6.45 6.91 16.1 8.92
Tb 1.60 1.95 1.15 1.44 3.24 2.00
Dy 10.0 11.8 6.72 9.54 19.8 13.1
Ho 2.06 2.37 1.32 2.00 3.83 2.73
Er 6.93 7.84 4.24 7.03 12.5 9.38
Tm 1.14 1.32 0.674 1.18 2.05 1.56
Yb 7.12 8.15 391 7.47 12.4 9.42
Lu 1.11 1.29 0.624 1.18 1.89 1.46
Y 66.6 77.9 40.3 66.3 114 84.3
HREE 103.91 121.97  65.388 103.05  185.81 132.87
Pb 19 24 26 20 25 39
Ga 18 19 16 15 21 17
Ge 24 2.9 1.9 2.2 3.2 3.1
Sn 4 6 1 2 -1 2
w -0.5 -0.5 -0.5 -0.5 17.0 -0.5
Tl 1.8 2.9 1.5 1.9 2.6 2.6
Th 20.5 242 18.0 29.0 30.1 25.1
U 53 3.6 3.1 43 4.1 6.0
Zr/Hf 31.3 20 27.9 22.5 15.4 20.2
La/Yb 34 1.9 6.2 3.3 1.9 1.7
Th/U 39 6.7 5.8 6.7 7.4 4.2
L/HREE 1.04 0.72 0.63 0.92 0.56 0.68
Tot. REE 212.7 210.2 179.2 198.0 290.2 223.5

MEK S TIINLE U L1255 A (169 ~ 340 ppm Rb) |
ZbayFrLIiZZ L (6~107 ppm Sr). Rb/Srlb
B AkELZENT S, /N v Lo (18~413 ppm Ba) &
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ThTdh - T, HITAIOMERAERIZH > TEEWET
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T 5.96 ~ 7.51 x 10 cal/cm3sec, &% T 8.56 ~
8.91 x10% cal/cm?®sec MG 5N 5. KIZ, kil /5 H
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Th, 2.25 %K (n=27, fiJFIE2>, 1969) Th D, FEEE
& LT3.21 x10% cal/cm?sec23: KD 651 5. FINET
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Fig. 2 Chondorite normalized REE pattern of the Tanakami Granite.

H SR D 4 —2 O R 13 Z BRI % IAHPHIC
2 Z2eTh s, ZHIFMRD &5 IEBABEERE R
T A NELERS, &5V IIERAERREO 7oL
N4 MEeEETEY V=S - ARSI L 728528,
Hili % D BORZEBAR F T HR 5 S U CE RS AL
U SRICZER L 28D TH 5. ZORMIZx L ZEHE
(2001) 1 FREFA & D BB OMKAER S 2 & B O UG % 2
U TH U2 BOKEBAERNCERE T 2 T L 2B L 72,

T4 MMER T A ) BB R i AL
BB OfERAIZ LIZ LT 6 h (B 1, 1956 ; thip
WEA, 2001 PEAF - tPER L 2002) , [ PG S LS 4
£, Ihoidv sk EREAKIIZAETC 28
DEEZLNTHS, RILEILFILTIEZE AT
BORZEE A2 ¢, H ki & RIS IOR L gRR b L 7
(L - %, 1994). 20 &5 A ghRiE rp st 5 o fE
FHIITH S T,

A AR I R SRl E L O e A%, 2R & &
D95 E0HBMOERSEHIIMERE I A TR, Zh
5OMIICHM T A MEIL, MM TEELL GOE
HEMRAEI AT 52 TH 5. TELIREZ
D E O RFED A ETCR O IS, FERS DRI
S IEBR M &R K A& B§ 3 Z 212 & o TEURZ B B
HEL, WSkt - ZRKMi LA & 726 L2z REM: % 45
FLTHEn, ZhEHWTE DO EELTHE
RERS LAL 2B i 0 I e bR A E h 5
B

BB AURHREUC & 720 T i 2 5 1

HoE) &V — 2 (REE KR ) ORIz 0 A S il
L LTS, &0 EOTRIZOWTH Db -
PE SRR A BIF 2T T FH B e 1 1SRG %

X

FHE—— (1961) fERE DY 7 ¥ OFERE. v 7
YL ZOBIFEE Y, 8 EIE , 190-199.
Ishihara, S. (2003) Chemical contrast of the late Cre-
taceous granitoids of the Sanyo and Ryoke Belts,
southwest Japan: Okayama-Kagawa transect.

Bull. Geol. Surv. Japan, 54, 95-116.

AlEsE= - T U (1977) R— 2 X Z)L - 2 ZERIKEE
B L L COfEMEaEMhoiER - 7 v Raf i,
FlE |, 27, 191-199.

Al g = - T 8 gUHE (1994) TER S RY & I S et
Ji . HWE = 2 — Z . no. 484, 13-24,

Ishihara, S. and Wu, C-Y. (2001) Genesis of Late Cre-
taceous-Paleogene granitoids with contrasting
chemical trends in the Chubu District, central
Japan. Bull. Geol. Surv. Japan, 52, 471-491.

AR = - PIRE - A — - K5 E AL (1969) 16
EEHPOY 7 Y RO M) Y Lkl 2 OHEER
R WEBAHY  no. 232, 179-220.

NS - IE TSR (1961) &0 7 v - XS 2 4 Mk
R, HARIZBT ST 5 VOREIR. 20 1. WEH#HE
Fr#it &, no. 190, 13-26.



WEAHADIHGS 20054 56 % H3/4%

it EAeE (1956) 1L F/ NEF Ik o PO RSB S (1 1D.
8L, 40, 149-154, 191-195.

rhEPIEE - IR - sl R - KRS - AR — -
ANFTR T KRR REEL (2003) AR I HE IR O MR Hbisk
MBS Y G50 1 EXIE . WEFHERE
a2 —, 83p.

I - REANESA - BT - MR T - A AR
(2001) FETTWHIVG /4 b R Lt AERa 5 Hp 22 B IR D PEIR
SR HARSE ISR 2 2 2001 R4E 2 (FKH
K¥) BHE, 192.

PaA H - PR (2002) 963 WP INAE R S TR o 24
KATEE . WEKREEAE (A2) .52, 21-35.

PaAS E - A PR - - AN (1990) H L -
ERIEMERO T ILH ) BAD =“FE . HEME,
96, 133-142.

Roy, R. F. and Blackwell, D. D. (1968) Heat genera-
tion of plutonic rocks and continental heat flow
provinces. Earth Planet. Sci. Let., 5, 1-12.

pei=]
=

IREHMAGA - B AL (1993) FEENMIRG &, #3115 A B

Wi S B e hROK-ArfEf—Eka— 1 Fa v

B AwmAIR, EME, 99, 975-990.

JEL - 1% S5 CEHE - FRA— B - 12 HF 583 - rh P A -

FEERWIAC A MAIFZE 77 0 — 7 (1994) FEEWITE
HIf A BRRIE S B SR e MR a— L F e v i
B #E, 100, 217-233.

JHIEE A (2001) BEH VLB ~ 13 253 X 0D R A B R
— SRR o3 A & T DOWE - FIK AR ER — . HH
= 2 — %, no. 559, 41-49.

Terashima, S. (1971) Determination of cobalt, chro-

NS

mium, copper, lithium, lead, strontium and zinc
in silicates by atomic absorption spectrophotom-
etry. Bull. Geol. Surv. Japan, 22, 245-249.
Terashima, S. (1974) Spectrophotometric determina-
tion of chlorine and fluorine in the standard sili-
cate rocks. Bull. Geol. Surv. Japan, 25, 175-179.

(ZfF 1200542 H7H ; 28 1200542 24 H)



