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ISHIHARA, S., SHIBATA, K. and UcHiuMy, S. (1988) K—Ar ages of ore deposits related to Cretaceous
—Paleogene granitoids—Summary in 1987. Bull. Geol. Surv. Japan, vol. 39 (2), p. 81-94.

Abstract : Mica minerals (mostly muscovite) and rocks from 11 ore deposits and mineralized
areas were dated by K—Ar method. All the available data indicating mineralization age in the
Cretaceous—Paleogene granitic terrain are summarized. The results indicate that (i) the miner-
.alization ages are similar to the K—Ar ages of nearby granitoids, even on Au—Ag and Pb—Zn
ore deposits, suggesting their close genetic relationship to felsic plutonic and subvolcanic activi-
ties; (ii) magnetite—series ore deposits are younger than ilmenite—series ore deposits in the Chu-
goku—western Kinki district and Uetsu district, but both have the same age in northern Kyushu

and Chubu districts ;
Mountains.
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B SR SR AR PR S TR 5 2% (BT A,
1969), #1LA I T 148 76 B S R 0 AL T B4 4 A 24
TAHF YV BERIERESHH T 5.

LA D AE R 1 A 36 — B Frik S % 350
EEREME WHTAZSE-BEEREHETHL B
1H). #BCHERIEBT 250 IERAR TS
AEAMEEEGME LTEET NS, SHREEE LTH
ZR-BERTERELREL L, —HBONIREZOE
DZBOLND (1K),

FRIE R 5 4 MR L REIRGR E A2 Y, #i
EHEE, H)EREHEE UCREEICRIE SR
MILBER AR CIRIREIRAT Z MUKk ¢ B HNRSER 1
—ERCH U ERRE, RFvy 4 METH B, A
L LTHRAT S hie. SRS EEH O— i TG %
P, EEEINES 2GR0 b DI R T8 ko
CANRRBICERIT S BEREAERERE, RETI’
" A B AL~ TH S (REIED, 1969).

ERFERE (655 —25) FFHELE B1H) o
BEEEIROBEIE Y 5 1 ¥ LEE S 558 LA
EBTH5.

(2) FEREAERASEE (Mo)

COHRIZBERTIRMSZHEOBEFOLE#MIZH -
T, BERXEHMEBFETRACDAHT 5. SRR
L TEERSAREE (25 S, ARG AREE ASIEE Mk $A%E L
TH Y, ERKERIC IEERE” ((RERERLR)
AEEORF LT THRIE L7z, B9 9 A-F204E
A ABNREISTHEL, 220 v OB EE LA

— 81 —




ERERAR ENE K25

IS ACE,
TRESY :

ANSEN T A

N

SO ‘ }@\% ;

F1H EEESIUMSEDORT TS [ bRy MERERMER. ARIES (1967) TN, SN (FHE), SA (ERSE ZHK) &
RyTy A ME (BREER) BERRSEK, SU, BRI 5 4 b, MERIZEHIEBESRT 1 /50,0000 TR, 124 5.

Fig. 1 Distribution of pegmatitic (beryl—) quartz vein (SN, Senton—iwa ; SA Saga No.2) and pegmatite (SU,
Sugiyama and other solid lenses) in the Sugiyama area, Saga Prefecture.
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L72bDT, AERICETIAZFHLBE,OHBLL
HERTH 5.

(3) EREFNVEHHZANEEULILEE W), #Eik
520m

FEMIBICIIRBESICECEZHERSEHEPIC, BER
iR - CTHREHMICEREER (E-W 8kn, N-S 2km)
PEHRIRICHAT A, HELD» SEH~NERUL~EFT
HEATEST 5. HEBVCICTH CREEREREEY
L, EB~NETTHZE ML CREBTIIWMERE
WL %A, MEREREICIIRICHRBAENEINE.




B - SRR R D SR DS LEMR— 1987 IC B A 1E (RRIEH)

S
i\ ~$ “%@@‘\ z

o

3 ‘{\gﬁ

A

P

f G L
AEae s oy
e '““‘rs‘“
N7 A
ey 48
(’\: w’ ’M 3 S~
"‘3’)"‘»{’ :
N&

S

#E 2N FBREAKSIROME. ELREEERT1/25,0000BE EBRAE, (OME, ERREGRE (BREAAR), WIIERGRE. Az

BEHIR, “ARIEETASGE

Fig. 2 Vein (heavy line), drift (double line) and geology of the Fukuoka—Suien (molybdenum)deposit, Fukuoka

Prefecture.

Thbb I OEFRIZERGICIZIEERIEHE CERAME
FTAERSEMT S EE) “IUBE” (IsniHArRA, 1978)
OB, BREHERIIN<26X10 % emu/g TH Y,
F 7 VESROMEETRT BRI, 1979).

ERLEHICIAZER-BERRS Y [ b OGRS
Ao, BERE (76 KY 187) i EAVNEIR (I8 7 cm)
POSEEL-HERTSH 5.

(4) WOEEEGRK (W)

Z OFERIZ I DB AERE B EAREOILESH 1 knd
ez H b, HWPOMEKE LTabN, RE4EI
WBLUY T 27 v exf e LTSN LEZLL
nTWwa (B, 1917). SEREHC L2 &, FRI\ITE
—REFREE IR DERTHY, BHBEIZLETD
EEDPEGINTVE, BESEEER0N DT EH
EFEN5.

SR OME X RBROKIEE, FHICEAT
BN (0.8X1.5km) fERIEER, SHOHICEATS
ZRINVEER»S %5 (FE4H). BREET Y 5ER
WKETHAEHGEERAERETH A, T4 (1917) 378
EEDPKIUEE NS THRBIRE 25 L DTV 5.,
HRIZKILEN — 7 ET ORMEREBAIERT 2 3
DEEZOLND.

R IBEOHERAS 42D (54 X), £ N6OE,
E# 60°N TH 5. SElRIT—E TRy <7 4 MEREIR,
HERZ &t BERZ I/ L RER2ES. Qs
(76 YG 239B) X 9BMODT 54 ¥ ALILBRED S
SHWLI-HERTH .

ALY ISk Y TV ERA, BREDE3D, PEOR
ke, HEkSR, BESO3D, WMEBOIKER, A
HTHLH (FA, 1917).

— 83 —




BEREFRARGEE £ 25

05 T T
MoS, |, Climax-type Mo deposits
(%)
_ @ .
o & °
030 [ ]
6)0
@ ® @ °Q
_é o Alkaline & island arc-type i
oo Cu deposits
® © o o©
o]
Ol1o © 7
o]
oo 0 © 30 . o o [e) o
G o °°o o
o 2 ©.
O T T loj—mﬁ ol I° T W T T T T
0 05 1.0 1.5

Cu (%)
E3M BRAKSEROLIRINE) 77>, ATFHEFE (BN SATCABLIWEHC LS AEMREROR-7 1 —BER,
ARER (1983) R
Fig. 3 Averaged contents for unit vein of MoSz and copper (solid circle), Fukuoka—Suien deposit. Small open
circle, porphyry—type Cu and Mo deposits.
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Fig. 4 Geologic outline of Jutoku tungsten deposit, Yamaguchi Prefecture.
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Fig. 5 Geologic outline of Okura Pb—Zn deposit, Tottori Prefecture.
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Table 1 Average grades for the ores from Okura deposit

T Au (g/1) Ag (g/t) Cu(%) Pb(%) Zn (%)
X9 0.6 702 0.81 61.95 10.8
Mg 1 1.0 553 1.33 22,22 15.5
R 2 0.5 577 0.81 11.58 17.4
R 3 0.8 660 1.42 26.70 31.6
R 4 1.4 342 0.85 25.54 28.6
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F2R HRBERERHEY D K-Ar £
Table 2 K-—Ar ages of micas and altered rocks from selected mineralized areas in Japan

Nos. & Locality Rock Mineral K20 “Arrad  Atm*Ar  Age
(%) (0 °mISTP/g) (%) (Ma)
Southwest Japan
(1) 65S8-25 Sugiyama (#2111), Saga (Be) Greisenized granite Muscovite ~ 10.5 30.9 5.7  88.8%+2.7
(2) 76FK16 Fukuoka (&), Fukuoka (Mo) do. do. 10.0 31.3 10.6  94.6+3.0
(3) 76 KY 187 Tanushimaru (FHEH), Fukuoka (W) Pegmatite dikelet do. 9.85 29.1 5.9 89.2%2.8
(4) 76YG239B Jutoku (Ef#), Yamaguchi (W) Greisenized granite do. 5.74 17.1 8.4 89.8+2.8
(5) 82082705 Okura(X#&), Tottori (Pb—Zn) do. do. 8.29 20.0 14.4  73.3%2.3
(6) 80082632 Tozaka (7E3IK), Hyogo (Sn) Biotite granite Biotite 5.30 13.9 10.3  79.3+2.5
(7) 81060604 Sakoshi (3R#k), Hyogo (Au) Altered rhyolite Whole rock 1.12 2.95 22.7 79.6£2.5
21.5 79.4+2.5
79.5£1.8
(8) Al1-16330 Akigami (Fk##), Gifu (Pb—Zn) Altered porphyry Sericite 7.95 16.9 11.8  64.5%2.0
17.0 10.1  65.1£2.0
64.8+1.4
Northeast Japan .
(9) KO 780106 Yaguki (/AZ%), Fukushima (W) Scheelite—bearing vein ~ Muscovite 8.86 31.6 3.5 107%3
10 81KT 603 Akagane (#R42), Iwate (Cu) Granodiorite porphyry Biotite 7.07 26.0 4.0 110+4
Q) KT631C Kadogami (F9#}), Iwate (Cu) Low—K dacite Whole rock 1.11 1.38 14.9 38.4£1.3

H %
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E3R SIHABRORMLE

Table 3 Localities of analyzed samples
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z“%%hﬁdﬂﬂlﬂiéﬁjiﬁ%ﬁm, THIBERRA Y v b, 430m L. EERLAXERE (39°10°28°N, 141°20'53"E).
i 15
) EFEEHHLERTES, FMERAY Y b (UEKLE). ABL7 94+ (39°37'48°N, 141°52'16"E).

B2 DO\WTT71+ 6 Ma (HATTORI and SHIBATA, 1974) #F
BoRTBY, ThbRNEBEOHE TR L A%
L) 5.

WA AR I 2 DR D ERMHED S S B
R OREELSTBRENLD, TOHg[LFEMT9.521.8
Ma X Z ALK, AKRERDES80.5£3.2 Ma (5EH -
B, 1971) EEUTHB. —F, BREEOERED
41241381 Ma (G 334, ¥ - fEH, 1966) 255N T
By, TOHMEREIEL OEBEEL DR L DERY
WIREBRLTWAZEEZRLTWA

T TR AL H A OB SR - HELER AL ARSEIR 20 & 1364.8 &
1.4 Ma 28 S 7=4%, T hiZBEOIERRIEE DE
£ (63.1+2.6 Ma, ILUHIZA, 1985) LR EARL
2T, MEOREMBRERRT 5.

R iALEMIZ, b5, REBERGHIZOM$ 5
SERBETLHOLNTWA, Thbh, MWEHEKRIZBITS
B X O HBESGAD D b, BEOHHIEED
+HER O K—Ar £401363.8-67.5 Ma (iR - %M,
1985) Tdh, LEKMELEOERL—BTEH. Z0OF
E I 2 ETRER O 8- TSR LB RIRE T IS
BT HE-THERSIIR (2134, 1984) & [F—4RH
DEYTHH I LERLTEY, REKICSMEIHE
THIERERT 5.

B SUEE Y BEE AT S RIZB VT,
ZOREO K—Ar FRIRBEHICRST, TV TT > -

¥y 7 A5 v (P, 61.2Ma, BEILE, 65.7Ma, TR,
68.4 Ma) #LRDII2, EREEIZBLTOIHE LR TY
% (SmBATA and ISHIHARA, 1974). HERO 7NV IV H
SIRE (350C) Ix— M DR A BIRIE IZIEE TV, L
725 T K-Ar #RBEILERELRL, LOHEKIITE
EEEE ORNNBE/REIERT S,

NREHZRICHETH2ERBEER L LTI TITHA
ENZAENRENDEERIZOVTII3 Ma S RE ST
Tz (TSP - fEH, 1967). 4 EO#EEIL107+ 3 Ma
THY, ZOREHOHEICED TV,

Jb b1l D FRESER 12 N E B EORAN BT 2T
NEBRIZEDN DY, NERENREORER,L I
117 £120 Ma DERDIE SN TS (GTE - AEH, 1965).
SEOREREDEERIVRT110+ 4 Ma X EEEO%E
AR, T OREREOEERESEREMOHELER
FIIIFRLTWAEDDEEZ NS,

—7, s DOLEEN38.411.3 Ma 2t LT
—EE L EEEEOEAI0Ma £ L BELLERSD
DTHY, EEHOEL riIREHMEE (51 Ma, HHIZ
A, 1977) & OBEMEERET S, FT|E, T Si0, AT
BWEH Y T LABRCETAETREBEL VA, g
BRIEAERZRTIOTH Y, JLLIHIZET 2T
5 EESHREERAPEEL TV A EEHLPTH
5.
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Table 4—1 Summary table for the mineralization age data in the Cretaceous—Paleogene granitic terrain, Japan (1) Tungsten
province of Southwest Japan and Northeast Japan

Locality Main Ores Mineral Age Reference
Tungsten Province of Southwest Japan
&8 Sugiyama (#z1l1) Be, SiO; Muscovite 88.8 A5
B  Tanushimaru (AEH) Pegmatite do. 89.2 HE
IWE Jutoku (FE) w do. 89.8 AL
Uku (£A) Roseki do. 84.3 S - WA (1974)
Pegmatite do. 83.8
Avg84.1
Masago (EA5) w do. 94.2 SHIBATA & IsHiHARA (1974)
Tsumo (%) W, Cu Phlogopite 80.4 AL
Fujigadani (B, &) W Muscovite 94.2 [/ L
Kiwada (E01H) W do. 98.0 B
L&  Koyo (FERR) Cu Biotite 85.1 WATANABE ef al. (1984)
@I Ibara (GEE) w Muscovite 86.4 SHIBATA & IsmiHARA (1974)
Miyoshi (=) w do. 36.6 Rk
Kamo (7€) Mo Biotite 77.1 L2 (1979)
Yagi (JUK) Roseki Sericite 80.5 SEM - B (1971)
Higasa (B %) Au, Ag do. 77.2 WATANABE et al, (1984)
FLEE  Sakoshi—Odomari (3R#EAIH) Au, Ag Whole rock 79.6 AT
Ikuno (&%) Cu, Pb, Zn, Sn(w) do. 74.6 SHIBATA & IsHiHARA (1974)
Adularia 63.3 BRGEESEAE (1983)
68.1
63.0
Avg 67.3
Omidani (K &%) Au, Ag Adularia 69.6 \LIF - A (1974)
do. do. 67.6 [t
Avg 68.6
Yabu () Au, Ag Muscovite 68.9 WATANABE ¢f al. (1984)
W#R  Otani (k&) W(Cu, Sn) do. 93.5 SHIBATA & ISHIHARA (1974)
do. do. 92.1
Avg 92.8
Kaneuchi ($£47) w do. 93.3 il
do. 95.1 1R - R (1974)
Avg 94.2
%8  Ebisu (EIH) w Muscovite 65.7 SHIBATA & ISHIHARA (1974)
Fukuoka ({8 5) w do. 68.4 i
%3 Takatori (BEL) W(Sn) do. 70.4 mL
#1#  Shionomachi (YEEFHT) W(Mo) do. 71.1 il =
do. do. 75.3 BEESE (1982)
Avg 73.2
Obari (Ki&) Cu do. 63.2 Ak
60.8
Avg 62.0
Northeast Japan
BB Yaguki (\E) Cu, W do. 107 Kife
Date—Nagai (§:€7k 3f) w Sericite 94.0 EREREREE (1987 2)
EF  Akagane (&) Cu Biotite 110 FL
Taro (H%) Pb, Zn, Cu Sericite 128.6 HEE E 2 (1970)
do. 130.0
do. 125.3
Avg 128.0
Kadogami—iwa (F##55) Cu Whole rock 38.4 AR
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Table 4—2 Summary table for the mineralization age data in the Cretaceous—Paleogene granitic terrain, Japan (2) Molybdenum

province of Southwest Japan

Locality Main Ores Mineral Age Reference
&M Fukuoka—Suien ({&[/K$8) Mo, Cu Muscovite 94.6 v 2
Bt Osa(kk) Mo do. 53.8 SHIBATA & IsHIHARA (1974) .
Kakeya (84) Mo do. 56.9 BREESA (1987Dh)
57.3
Avg 57.1
Hinotani (KDE) - Sericite do. 51.3 ISHIHARA ¢t al. (1980)
Komaki (/NEA) Mo, (W) do. 63.3 SHIBATA & IsHIHARA (1974)
do. 63.3
do. 65.7
Avg 64.1
Seikyu (iEA) Mo Biotite 47.7 fa]
Muscovite 49.0
Avg 48.4
BE  Okura(K&) Pb—Zn, Ag do. 75.5 WATANAEE ¢t gl. (1984)
do. 73.3 A%
Avg 74.4
Sekigane (B§4x) Mo, W do. 66.8 SHIBATA & ISHIHARA (1974)
do. do. 64.0 HREREA (1987b)
65.4
T#F  Busshoji (fEF) Mo do. 63.3 SHIBATA & ISHIHARA (1974)
183  Nakatatsu (%) Pb—Zn, (Mo) do. 61.5 Rt
55 Hirase (CFif) Mo K—feldspar 61.7 AL
Muscovite 61.2 AL
Avg 61.5
Kamioka (8 ) Mo K—feldspar 58.6 Lk
Tochibora (47 1) Au, Ag (Pb—Zn) Sericite 65.3 EIR - 4£MH (1985)
do. 65.1 FLE
do. 66.1 fl L
Avg 65.5
Mozumi (/%) Pb—Zn do. 63.8 El
do. 67.5 Eil=
Avg 65.7
Nagato (FA%) Pb—Zn, Cu do. 63.2 SRILEFIER (1984)
68.4
i Avg 65.8
Akigami (Bk#) Pb—Zn do. 64.8 AHFTE

4, % & &

117 DGR, St b DERE &5 D K-Ar
FERZHEEL, INITOEREKT—F 4T, 1987
FEIIBITLBEFRAL. BRIkOLHIZFLDON
5.
(i) F—#IRTIZF ¥ VGERIRIERIR LY
v (EEOHEMX, HriBOKE (55 v #k85%)

T BRI BT % &),

() —7%, ERIZEPZVSDBRD LN FERAKSE
SEPRAT N, BRI T 5 WA DSR2
).

BEOKME Au—Ag, Pb-Zn SR E T2 EHEHEDIE
MEHEFKLRERETL, NOHKD Mo, W-Sn
PR & FRRICIERER L ORENBERETEESES
(REESAH, R L),
) debUBRICEEZ BRI OSER (Cu) 795§
Rani: EFRMME).
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Fig. 6 K—Ar ages of ore deposits related to Cretaceous—Paleogene granitoids in Japan

X ®
B &Rk - BKE - ILEEFR - FL E (1984)

ERFARCE T ) SRS D W T, ZHFER
(L) EEEEE, p.132

HaTTORI, H. and SHIBATA, K. (1974)

Concordant K—
Ar and Rb—Sr ages of the Tottori granite

EHEF (1951) BREREHLILRERESE

BREFRIREER, 12p, K2
BRER 4= (1978)

FRRMISOME. i g
Feikss (5 A0 1 HERIE) , s E AR
70p.

— 92 —

western Japan (with chemical analyses by

E. OHMORI). Bull. Geol. Surv. Japan, vol. 25
p. 157-173.

TR’ (1917)

B AFRILE OB, B
BBE IR, 419p.

IsHiHARA, S. (1978) Metallogenesis in the Japanese

island arc system. Jour. Geol. Soc. London
vol. 135, p. 389-406.



- S SRR IR ) SR DML - 1987 IC BT B BHE (RRIED)

BEZ= (1982) EFEMMEOARE BE

—a2—X, no, 333, p.45-49.

- AR - EEETE (1979) LI

-6 o E IR OB ELIR & 7 SRERTE

HEEOSA — I/NE-HIIEFOR

SEff —. M, vol. 85, p.47-50.

- fEAKRIR - B @ (1983) TR

DIEEEE L S L/ER. P AR, vol. 34,

p. 11-26.

- EREESE - AFBZE (1981)  BRIEHIR

BT A ETOBEIIOWT. SHILE,

vol. 31, p.147-156.

- BOARENER - EEAES - BEH F (1969)

N LERRIZE B Be S DFEE L

A% Be VAT ik OMET. M A, vol.

20, p.151-160.

Bl - MEBEE (1965) AFEXRED K-
A dating (1) JtbllidofEREE. S5,
vol. 53, p.143-154.

(1966) AFRENXEED

K—A dating(V) T AAROEREGE. &

#, vol. 56, p. 191-211.

(1967)  AIEXKBAED
K—A dating (VI) fERGHEDOBRRE. S,
vol. 57, p.177-187.

i 2 MOKIESR - BIEESE (1982) JEkiE
S ORAT LS. SILHE, vol. 32,
p. 361-368.

WIREL (1942) RBETEOKESBIR. SN
LI%4E, vol. 13, p. 141-150.
ERSZB) - 42/ B (1985)  WhEESKILEL ) W

4 @ K—Ar £ & FNICETHIRE
BREMRDEE. ShliE, vol. 35, p. 57-65.
RE % - BNBE R OE 1961 FREsm
OBHE, & IKE, E, AR
DWW, SHIIHE, vol. 16, p.124-131.
ANERE - EREkR (1975) NAZEHLLOEES >~
7 25 CHRIZOWT, SRIIHE, vol. 25,
p. 109-122.
el B (1979)  EFENCBITATEREED K-
Ar 4. HIEZERE, no. 17, p.69-72.
- BEFRZ (1971 MILBEESAEHED S
)RR OTE —E 28 S RMILE L
UH 4 ML K-Ar £ — A,
vol. 22, p.b575-580.

W B-HER=S (1974  EBERERREO
EZH K-Ar FROFIE. BEHE, vol.
80, p.431-433.

SHIBATA, K. and ISHIHARA, S. (1974) K—Ar ages of
the major tungsten and molybdenum de-
posits in Japan. Econ. Geol., vol. 69, p.
1207-1214.

dem H - AR (1974 WHORMEBXS 9

FHLRD K-Ar £ — FRMK 5 5 A

ROBFIFE 02 —. WFHAH, vol. 25,

p. 323-330.

- B EAALF (1977) dbbil

oRERIEREE - KILEOFER (HE).

EH#E, vol. 72, p.119-120.

STEIGER, and JAGER, (1977) Subcommission on

geochronology : convention on the use of
decay constants in geo—and cosmochronolo-
gy. Earth Planet. Sci. Lett., vol. 36, p.
359-362.

BWHEN - AT - BHED (1974) MR
WA B 5 ERERIZDOWC, FhllH
&, vol. 27, p.111-118.

TSUKIMURA, K., SaTO, K. and [ISHIHARA, S. (1987)
Regional and temporal variation in FeS
content of sphalerite from Japan and its
relation to granitoid series. Bull. Geol. Sumv.
Japan, vol. 38, p.227-245.

BREEEY (1982) MBASOEELERERSE.

Takiis (1), 164p.
(1983)  REFIS7TEEELBRAERSE.
FEEHI, 72p.
(19872) HAFI6LEEF L SBIWE
RO R RS, MR I,
119p.
(1987b) [k, #AVLHhE, 149p.
M Bk - IUE—H - KB T (19700 EFRHE
RS O K—Ar dating — 4 1285 R AR,
E 8 iCHE L CT—. B8, vol 63, p
259-265.

WATANABE, M., SHIBATA, K. and SOEDA, A. (1984)

K—Ar ages of base and precious metal
mineralization in the Tungsten Province,
Southwest Japan. Geochem. J., vol. 18, p.
189-193.

INEEF - B3 5F - REEHE - FIL - LG




BWEREFTAR BENE K25

M2 & (1985) BILHESOME. DEBILRD K—Ar SER. SLINHME, vol.
Wi ERFFEEHRE (5 Fo00 1 #iEXIE). 24, p.291-296.
HE AR, 11lp.

INFE—HE. AEHBFR (1974) AFHICBITH2, 3 (34 1 19874E 6 A 9 H ; %38 1 19874E10A 9 H)

— 94 —



