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Shunso Ishihara (2005) Geology of the Hiraiwa fluorite deposits and their relevance to the fluorine
metallogenic province in Japan. Bu/l. Geol. Surv. Japan, vol. 56(5/6), p.167 - 176, 4 figs., 4 tables.

Abstract: Fluorite deposits in Japan are distributed mostly in the Sn-W-Cu metallogenic provinces,
which are related to the late Cretaceous ilmenite-series volcano-plutonic activities. They occur in
hydrothermal veins related to felsic volcanics (4 ore deposits) and granite porphyry (the largest Hiraiwa
deposits), in skarn bodies with biotite granite (5 deposits) and in hydrothermal veins within biotite
granite (2 deposits). The production statistics indicate that 77 % of the ores were mined from por-
phyry- and volcanics-related vein type, and 23 % from granite-related skarn and vein types. The out-
standing Hiraiwa deposits were formed by extensive fracturing due to regional shearing and magma-
ascent, and invasion of fractionated felsite magma, then by the associated hydrothermal activities.

Keywords: Fluorite deposits, Hiraiwa mine, late Cretaceous, subvolcanic, ilmenite series, granites
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SRR T HAEHCRIA A 2 BE O PG E) & 2 A Dk
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1LEANE
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T, HREEHA ST OIS HOBMIC L5 F 4 v
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E 72 3 SRR, BRILK2 S Rl
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TewEELOND, WHHARNFOHE “Kox v
2T VERAX - - MK - TV FE VHIRERIX
(BB 1) IS /NRBE R GEIR 2 B 5 .

HADIE?Z 3 AGHEIZONTIEH AR AL
(1951) BRRFHE L 72, LA L, KIBI AT H 5 ik 5 LS
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Y EF e, MERThThd - 2 HiEEAFEIX,
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W5, BEITHE S N2 AR, FHoR KM
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BIX HARDIE= 3 AHRO i & 7 —7r B, i Sh 330 E & (FE - 55, 1977b, Fig. 312

WEE). FFRELIROBDE KT 5.

Fig. 1 Distribution of fluorite deposits and crustal thickness in Japan. Note that the ore deposits tend to occur in the
Sn-W-Cu province with the ilmenite-series igneous rocks and thick continental crust. The numbers correspond to

those of Table 1.

EHERICB T AHEM RIS OMT 5. (E25 480K
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TS 2T, T2 TRBIRABEIE OBtRA
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W1 HADEZBZHHIRO 24 7, REE /K & R .

Table I Type, host rocks, related igneous rocks and total production of fluorite deposits in Japan.

LR NITES 247 - BEEJKBCE ERER L Y (%CaFy)  ZEPESE
B A
g 5 1 P4 V, sl/gp 85 (80) 1951-53
2 BE V, sl/gp 1,903 (72) 1953-56
3 V, K-volc 2,656 (65) 1940-47
411118 V, K-volc 3,328 (70) 1952-60
5 Hk V, K-volc 300 (75) 1941-44
6 Vi V, sl/gp 162,529 (55-75) 1951-72
7 V, sl/gp 30,746 (52-46) 1960-65
8T V, sl/gp 232 (20) 1965
9 41l V, sl/gp 6,980 (70?) 1966-69
FEEIX (6~9) /Nt 200,487 k¥
10 1R V, Gb 165 (72) 1940-44
11 A V, Gb 838 (40) 1943-45
Wi, 12 HpE V, Gb 350 (60) 1943-45
13 fili)1l V, sl, ch/Gb 49 (70) 1943-45
KO, 14 fRY V, K-volc 964 (55) 1941-45
IRE, 15 MR C, 1s/Gb 9,030 (55) 1940-46, 1948-58
16 —J5i C, Is/Mz 15,468 (50-65) 1938-46, 1949-54
IRAI D, Mz 4,538 (23-12) 1963-67
i, 17 R C, Is, sl/Gb 3,524 (90-30) 1941-46
AR ditto? 141 (52) 1951-52
18 ki C, 1s/Gb 405 (90) 1942, 45
19 AJg C, 1s/Gb 3,898 (65) 1942-45
LSis 50 (75) 1949
ik, 20 Lt C, 1s/Gb 16,339 (62-72) 1941-45, 1949-62
21 5 C, 1s/Gb 4,022 (88) 1939-43
BEAR Adt 268,705 v
FEE =R
fEk, 22 M B, Mio-tuff 797 (95) 1938-44
Riskil, 23 & B, Mio-sh 47 (75) 1951-52
KAy, 24 B C, 1s/Gb 3,181 (85-92) 1969-72
et 272,739 btV

Numbers correspond to those of Fig. 1. B, breccia-filling; C, contact type; D, disseminated; V,
vein type. Host rocks: ch, chert; Gb, biotite granite; gp, granite porphyry; K-volc, Cretaceous

volcanic rocks; Is, limestone; Mio, Miocene; Mz, monzonite; sed, sediments; sh, shale; sl, slate.

ApERNIAE (1951), AFOFRSEDOHES GHRGPESE KRB A AT & E12X5.
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/_,1, &

B2l R SRR OTER B (ORI O A (L&, 1959 % (k). KIS 51355 2 RO st FHzE.
Fig. 2 Distribution of granite porphyry in the Hiraiwa mine area (simplified from Igarashi, 1959). % with numbers: chemically analyzed

samples listed in Table 2.
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B PEHIX 1272 B AR ISR B A IRED L
A B FTEEAACHBES (HWA2). B. 99 BALRBES
(HWA5)., AR OmAET TS, C.EY
7 x L% A4 (HWAS).

Fig. 3 Sample appearance of felsic dikes, Hiraiwa mine area.
A. The freshest granite porphyry (HWA 2).
B Weakly altered granite porphyry (HWA 5).
C. Altered felsite (HWA 8).
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2k N O & E A,
Table 2 Locality and rock types of the analyzed samples

PE

“aht

HWA2 b2 s M, JE)5 1 km.

THE» 5080 L.

HWA4 2, BIED. =SS5 300 m.
HWAS  EZGRF, Ko, SFESLSy.

HWAS Wk

HUERE A, MR AR S

TR, HRAERMBEE
TR, EERRNAEMRE
[l F, Z87 %4 b

BRI ORBIESE L RFEOEEC TS, A
BORSIEDETHOWARKREE 22 Tn5., HEE
FISE 2 & FICHER, AROMPNLGDOEETIT
WiEEEbNEH, FIFRECRBIGIEML RS
b, = THERMLL T3, e Bbh s i
R &, AR, LI LIS SO & R
L, HRERICEOD~Y Y DRGERERT S,
RA»6H/ONEEEEDS B, (LS (HWA5)
W, ZVWIEICGE BHEL, V) ELORMS AR, 4O
BB AT L, FIEAGEELEY EER > Rk
B A E DN S . R BRI S >
FEER >R OICTERIIAM LTS, AFICIEE
BE(L > BRI SAL L 22 BRI R S 5 B .

7 A (HWAS) (ZAEREBES & O B S IS Hibk, 2
DHERBETH D, MERHMLAZE L L2, FEO MRS
A B EEBKEENZ LV, HTOMEAILE RN 5.

4.2 {EZFHIME

B X OB B T BORZE A E Ly, M
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3.0~4.1% L mEv, AASRE S 2R IR, fERE
OMFRIC&k D& (AF - 55, 1977a), 7 v Rk
FrmicZ L < Rb/Sr 8 EWERREEH, §T4bbabn
MAZFEAEAREICEEL TSR (I, HEAfEHE
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BERRRTE LN,
SEARBROGA, b BA 2 I (HWA2, 4) & Si0:
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W, FEEBEOT L) EEREEAEDL, KOEA
HiE,EREIZ A (2005) 2 HEHG L 72 IRIRFACE & B
KA, Smh Vs AL TLH)ER
FIOFEERIZ T2y bEd b, 7 FEAKEIEL11 ~
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LiEE >R AH 5. ek TldBall®E A ,Rb
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B EHTS. 728 ERAICAENSSr,Bad F LK
Py s, —HEESBEICREIENME T Zrde b L,
Zr/HEf 3D LK T4 5. Nb, Taldee8iL |, La,
CelZP LTS, YIRIFEAEZL L. HWAS
RBHZ A B 3B Si02 & K20 DI E Ca0 & Na20 Dk
ST R ESIZ, b HEREEEEMIZ T «
LY 4 PTHHETH S, FELEEMTHEML, 1,000
ppm I2ET 5, ZOEEE (HWAS) Tid# FClEz5
ARRADONZVDOT, 7y R FITHERIZE TN
TW3EDElEbh 3.
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&, itja (1959) ORI E XN & 5 & ERIIC
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§ 3%k CPARSNLPEACH BEEFHO LA

Table 3  Chemical compositions of the granite porphyryries, Hiraiwa
mine.

Granite porphyry Altered rocks

HWA2 HWA4 HWAS5 HWAS
Si0, 72.62 71.65 68.83 76.79
TiO2 0.19 0.21 0.33 0.20
ALOs3 13.49 14.27 13.70 13.63
Fe.0s 2.25 2.30 3.15 1.81
MnO 0.03 0.04 0.07 0.01
MgO 0.28 0.31 0.63 0.43
CaO 1.37 0.96 2.61 0.10
Na»O 344 3.53 1.69 0.07
K>0 3.77 4.09 4.69 3.80
P2Os 0.08 0.07 0.11 0.07
F 0.01 <0.01 0.06 0.10
S <0.01 <0.01 0.04 0.08
LOI 2.21 2.27 4.08 2.99
Total 99.73 99.7 99.93 99.98
Rb 87 121 180 202
Cs 6.0 8.0 7.1 10.1
Sr 150 107 84 14
Ba 1,420 1,500 990 127
Zr 181 158 154 176
Hf 5.7 4.7 5.5 6.1
Nb 6.8 6.8 8.1 8.6
Ta 1.4 <2 2.4 2.3
Y 26 42 28 30
La 42 69 31 37
Ce 80 69 65 74
\Y 10 15 21 <3
Cr 21 22 24 57
Co <5 <5 <6 5
Ni <2 <2 <2 1.8
Cu <04 24 <0.5 <04
7n 42 52 51 46
Pb 17.0 25.0 19.2 13.1
Ga 15.3 16.2 14.7 17.9
Ge 1.1 0.7 0.7 0.7
As 1.0 0.4 2.8 27.0
Se 0.4 0.2 0.4 0.7
Mo 0.8 1.3 2.3 0.6
w 2.7 1.8 1.4 4.9
Sn 1.4 2.8 1.2 2.2
Cd <0.2 0.3 0.3 <0.2
Tl 1.5 2.2 2.2 3.2
Sb 0.9 0.8 0.8 1.8
Bi 0.9 0.6 0.5 0.9
Th 11.0 11.4 12.6 13.6
U 1.5 1.5 2.2 1.8
ASI 1.1 1.2 1.1 3.1
K>O/Na.O 1.1 1.2 2.8 38.0
Rb/Sr 0.6 1.1 2.1 14.4

Analyzed by polerized XRF (B. W. Chappell),
except F (ISE by Act. Lab.)

Bl A/ vOEALBKOIEANRZI NS HN
HIZAEL T, MIFOSREOG 2L 722D Tz d
EARY/A

e B2 LR 0 C B SR AR & i & £ S BSHRIEITARTE
fATHD, 22 TIEIEHN, X¥~ 44 My, W-Sn-
Bi#i, W-As-Bi#f, Cu-Pb-Zn-AsHi A5 5 T % (I
1E4,1961). Zh 6 RIS & SR EUKE & diziz 2
DONENT 5, FAKRBUKINIES A5 40
W% PES . A X OAER A IS RER O & 5 12 #0k
EHRELZDEEZITHD, WMEARE T - HBEHD
PEEABES” T8 2.2~23%I12%T 5 (BB24). b
B~ 7 v 3R R ICEA TR IE K ZE W
A, K EIE L < Rb/Sridfk <, FizafbL 2~
72 Tl o 7, SFESRRIZIERBEE IR % U - T
MLTHy, EENEGAEE~ I K0 BRHON
AfERAE (Rb/Sr=11) &EIERICHILL = MEEFi 5,
TyFrPELTVEZEDOEEDNSE., FO—D20%
MIFEA»5E6N7=7 2 L% 4 |+ (Rb/Sr=14, 3
) TH 20 K& L H 5 BITREOHUNIE XN FU#Y X
T AEVDOT, HiNIZk T 2R, FAEOLHME
B EIEAMTH S,

S HELLEE D AE e BES D AL 1 4 S Y4 & FE DL oD B
FHELBITHEARIIRTY, BRTLHY /T4 4
8% (Na:0+K:0/Si0s, Frost et al., 2001) (2&W\ T,
ALY - TAAVETHSD., ZORL/SriF0.8ThH 5.
—75, 7 v RIZEBA HIVHIEEHOEEMEE (54 %,
WA ETAAY - ALYy 2 OMEEA D, kD
TLHVENTH S, 2705 NGagdHRE»OAL
A 7oK EHE > TBD, £721t Rb/Sr=17) & i
ATWD ., INA LD 6 F Y Tz Tid
ZRDIEFD0LKPMENTED, Thidn) A
HicEo7 e n ) ARKNEFICEKRLTH S
(Lkhamsuren and Hamasaki, 1998 ; f3J5, 2005). [dl
O EIZ LB 20l EE 4 RITRT. EEEIZIE
KRG IZIERE LA O 7 )L F ) I8 & KRG X
DA ENEZENHMENT S (Shawe, 1976). F
GHREIAFBICE N TIIRATH 2 & ODOHFENIZIZ
INBRETH B A, ZOREIERE L 707 VITE DK
IS NFEL B2 22 Ik oNh 5.

5.2 (F/=5AMEKERK

E 725 08KRIEFEEL L TCHEEIANGFO 2 V7 2T
V- AR - SRR RRIX T & B LB AE R O AL
WEdIIHmL (E1IXN), 2Thox 2Lk 87256 L
=T & U gHRKILCE - AERBEE - fERME &R IRRYIC
BItRd 5. HREERIMKTABIRD , ZhidnLsn
EAZBAHBMRSETH D, ZHREKTIEZhr 7L
AV ZRALER T 2TV ZETH B, KA - e
WEDLGASHEBRICHERETHA> > EEZOLNS.
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Table 4 Summarized chemical compositions of the granite porphyry
at Hiraiwa mine area and similar felsic rocks in other regions.

“wha AERSES Hark=g |

BEHL  CEEHBIX h A +; A
Si0, 7214 73.86 7298  77.04
TiO, 020  0.06 018  0.07
ALOs 13.88  13.68 1444 1227
Fe,Os 228 1.54 1.66 1.15
MnO 004  0.04 0.06 0.03
MgO 030  0.05 036  0.06
CaO 117 054 157 0.89
Na,O 349 4.87 353 3.14
K0 393 3.96 421 485
P,Os 0.08  0.04 0.07 tr
F 001 076 0.11 0.12
LOI 224 085 072 051
Total 99.75  100.25 99.89  100.08
Rb 104 514 243 292
Sr 129 30 135 27
Ba 1,460 69 490 107
Zr 170 142 135 79
Nb 7 66 12 12
Ta 1 16 13 3
Y 34 120 51 67
La 56 32 29 25
Ce 75 70 58 53
Pb 21 67 29 30
Ga 16 37 20 17
w 23 7.8 n.d. 2.5
Sn 21 256 46 4.0
Rb/Sr 08  17.1 1.8 10.8

LOI: Loss of ignition, iZuWkE (110°C) . VA
WX : HWA2, 4DF-2fi. 734 vl @ A -
AntipinO £ AKER (n=5). TAERS (P
T LRSI AE RS TR 2 RERHERE, n=7) :
Ishihara and Wu(2001) & A - 55 (1977a).
HIARLERE (A U< FHSHMEL 728 @, n=3) !
FIE(2002) & A - FE1977).

FARX A H RO & 7 v RAERBEE O SHEL .
Fig. 4 High-F granite porphyry from the Baikal Lake region.

Bt 3~ % <5 SRR 12 PR 3 B B AL P D i 25 TRV AR M I3 LoD
i % #5 > T\ % (Sasaki and Ishihara, 1980). V% 8Lk
DR D E IO B RN AL -5.6 % 03#S Tdh 5.
BETHEIR (Zn, Pb, F) OBEFES 2 i b3 -3.2 % 03S,
MR - ZJFEGR (Cu, F) T 4.6 % 6%S, BERELIK T
13 -8.9% 0 #S & /9 (GEEIE A, 1992 ; Ishihara et al.,
2000). Zh 5 OMEITTREHERUS IR 4 S &M H
AKNAFD F & v GRPERAER A IR § 5 §0R TR &
¢ D TH 3 (Ishihara and Sasaki, 2002). L7245 T,
1372 2 ARG O F & ¥ #R KA THD S 5
TyBIIFOHERBEY YL LERLEZEDLEELD
N3, HRE~ v hO 7 5 ROREITIZEERHK
MEEEL 225 8 Mk (Sato, 1980) .
AR T PR E R 7 2 vy 4 b s e uiE
53720 SNHEIZE >THELZEDLEEHIIE L
5. pEAOGIRTREEI NS K1, 725 0
KDL IZKIIEHEERET, 2V AT V- ZAX -4
SIRER X OAeF R A2 o 5. T OHIEITIF S 500
Ras, 2027V - 2ZX - @K KD KT, &K
DIRIRDOBIRTER L7222 LTWS,

6. f55R

(D HARDIZ7- 5 FghRIEF & v SREER A S IZ B R
TEAR - AV ATV - HFKERK T, Zh bk
RO A= AT 5.

(2) 1272 2 AHRIT KA TSR T 2 & D461, B
IZBItR T % & OIFTAEHIX N T 5 SRR, HERE S R & A
fl s & ARSI G 2 8 O 54, {EfSE FIciiad
283026 ThH 5.

B) AR, A B E KIS BUEICBERT 5%
BREEATIT AR D 77%, (EREEIZBERT 58D 23% TH
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