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Geology and Ore Deposits of the Kuga Mine, Southwest Japan
Sadao HicasHimMoTo
Abstract

The Kuga mine (lat. 34°03'27”N. and long. 131°59'52”E.) is one of the leading
tungsten mines in Japan.

The mine area is underlain principally by the Triassic Kuga Group. This is composed
mainly of slates, pebbly mudstones and cherts and some sandstones and limestones. In places
narrow prophyrite dikes cut the group. The rocks of the Kuga Group are spotted biotite-
muscovite-hornfels in the central part of the mine area, and biotite hornfels elswhere. This
suggests that a granitic cryptobatholith occurs under the metasedimentary rocks.

An anticlinorium extending east-westerly from Takiyama to Iwaya and beyond is the
most prominent geologic feature of the area. It consists of parallel second order anticlines and
synclines. Axes strike N70°W and plunge 30°W.

The ore deposits are tungsten-copper deposits of a contact-skarn type. In addition, many
scheelite-bearing quartz veins are present adjacent to the skarn ore bodies. These veins are
usually too small to be worked alone.

Most of the more than one hundred skarn ore bodies of various sizes are crowded in the
axial part or crest of the anticlinorium. They are elongate parallel to the folding axes of the
country rocks, but have no fixed position to individual second order folds.

The skarn ore bodies are massive skarns or contain a core of limestone. The massive skarn
ore bodies and the ore bodies with remnant limestone core are spindle-or prolate-shaped asa whole.

In the central part of the mine area mineralization is most intense: limestone bodies are
completely or nearly completely replaced by skarn. Less intensely mineralized areas are
characterized by shell-shaped ore bodies with skarn shells and limestone cores.

The skarn ores are composed largely of scheelite, chalcopyrite, pyrrhotite, sphalerite,
manganhedenbergite, mangangarnet, manganamphibole, quartz and fluorite. Wollastonite is
scarce. Bustamite and pyroxmangite are rare. Scheelite and chalcopyrite are the main and
sphalerite and cassiterite the minor economic minerals.

The skarn ores of the mine are generally rich in sulfides, quartz and hydrous silicates and
therefore it is assumed that, overall, the hydrothermal stage was as important as the skarnization
stage. The ore-forming fluid seems to have been derived from the hidden granite mass. The fluid
presumably ascended along fractures which were developed most well in the axial part of the
anticlinorium. The wide occurrence of manganese-rich calc-silicate minerals and the local
occurrence of manganese minerals suggest that the ore-forming fluid was enriched in manganese.
Manganese was perhaps supplied from the country rocks during ascent of the ore-fluid. In this
respect the ore-fluid probably different from that responsible for the Fujigatani mine located
near to granitic source rocks.
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Fig. 3 Generalized columnar section of the Kuga Group.
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Fig. 7 Map showing the general geology and the distribution of ore deposits of the Kuga mine.
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BEIHE S D Y, DT OHHICERERE L AL
SEER L b B . SEEMEE L OSEBMAIT I b ARSI
B8, SALERIZY vy,

5.2 SEROEEIRRE

5.2.1 itk /NG & DEERR ‘

FH OB X OB MIER S, Thb 8
&L DBRIZONTHB &, SR/ NI OREEOAIE
BEDDEVWHIBRIERY. Thbh, MMEHRORERI
LEHC AR D IEERHD L, MEHOBEROS
EFERO AR EA VLS. L, I
B ORE OB ICEEBIBET 5 L v o BfRizkvic L

Th, FEOKBIVHERAGKELZR LD TH
Y, MEEmOBHFHRCHELTWSEZE, XTI
BiSEREEF H320-30m EE CEATICESIT 5 2 &8 B 5
7 ¥ OBEN LIAEOTIER X CEFIM A X » T4
Uk LIBVEGA S5 Z LIZHECH B, gkiEA
o e R T B EEEI Y B - 7 &V D R R
BRRVDT, 0L REEOEERRL, ARED
B X 2 BERFIZR LTS LT & h 5.

5.2.2 ghthiBRF L OBR

AgEucix, K4 @EHoRA v —F B Ic& T
PR, K-5 @HicEls, K%, #2/ K, BE 0 & 8K

9—(783)




WMEBERAR EBBE $12%)

/ [/
/

BB IWAYA

~ Z
\:fV%ﬁé%

v

feoo ) f

V4 o~ 1

L

B4k S —1

PORPHYRITE “

D

T wHBEU ~
SEDTERR 3

ORE BODY AND/OR THE ‘/
HORIZONTAL PROJECTION <y
OF ORE BODY Ay

BRE
LIMESTONE
Fr—b
CHERT
AL=—}B
SLATES
&) BEOLALER (ARE)
ARER OF MORE INTENSE

MINERALIZATION
(CENTRAL PART)

A :

K-6 f§HH A L— BRI B 17 B4k b B magheR,
K-7 g i, He, BER, ekl AROAHK

L EEGROKES, K9 BhicHF/ B HEB, 1t
%, i, BEOFEE K-11 FhickE % TAMH
%, HRORGEE, K-13 BHicRRgEss 5.

SR 7 N B BRI B OB IR B E I IRAET 5. &
BT IR B YE ORI & 7 ORI RIS ORAER D
3. BEOBEE VO K5, K-7 BIK-9 0% 8
<, K-5 B E#E K-7TBTHEN L 2BV,

HHREB LRI T, 8oV SREEERTE, FEx
OFERE S ~DOEFEICZ L. b oEEOBEYE
B3 & 2 v— NBPIBIDEENEN S, Ky Dk
EIBERE R 2 LR & R+ 7 b gk ol i3t
Bo—giERLACH LEETHS. L REEE
L5 MBI RTR IR 5.
FRREMCEETSZ L0550, KREWEEDOHE
BB O/NMERMERRI DR Y, B O/NMEE
BEELTHEET S 2 L b b 5. B FHEOGER
20-30m DR E BV TH—BECETFT 2 2L b b 5.

[

KANIMA Lg\v.

Al
i 2 s
Q/‘j /’ SU4 %z 4
/ /\fjf\

»

BALRIAHE B T 1) B SRR OBHNRRRE, BIRED

Fig. 9 Geologic plan of the 115M, Umenoki, 3 and Hanei 105M levels.

5.3 SikDOHE
AFLL OFERITSIRGEE, BRI AR X OWRIRGE (£
RBEn5.

WIRGARIFEREDRI EITIE L A VLB ERL
THR UEET, SEERRNBVIRcRAbN S, 8
EONBRZR LEREDH LI AYRILT, #
R ECR VY RARE R LTWS, —ikicRE O i
FHICHELTRY, ZAEREES LORRSDS 1
1 3-8Th B, FHEERGEEOMES AICEE WL
25 BAW-A%, BEFE TORmIZ L v ARERITR
HELSL LRTHS. Lo XREEBRESAICEE
B IBOTHWE 28, FhICEERFRCREHLTY
BILNDS.

BRGET I NS WRREPEFETZ 2 LR85 52,
% DBEOBRFAREIGE EROFRBICDH Y, 77
E—R—RE RS,

BRI IR AR o BB 2 28R U CARR LTk
T, SMLER L vy, SMEER I R TEREE
BARETLIHEARELS. 525 A REEOFELE
CEALY DDEDE S CHEERDLSD. TOBE, AR

10—( 784)




200m 200m
/é&ﬁéz%j"'ff'
~ . FHANEiI NO.2 A .-
115M ADIT_| . - T Z [l 115m ADIT
g7k # LEVEL G\ LEVEL ki
~200 S —200
. VA . . . . . . . . .
a7 = 0 — ]
%aé% O:Y,ED HORNFELS K ot T T . .
—400 = %Musco\lm:- R - S - s 5 ; ; — —400
gOTIE T, s —
. / L o . . . . ° . ° . . o ° . .
. "’/’o ° ° ° ° ° ° ° ° ° ® . ° . .
o ° o . o o *&7\—\]\/7 HOR FE\—‘S N . . __:_ ______ P
* TReE TR POTTE * e o oY o +
. . . . o KR CoERT P + + + + + +
600 RV et e e e+ 4 600
. . . e + + + + o+ + + + + + + + +
———————————— oo iR L+ O+ o+ o+ o+ o+t + o+ o+ 4
i F 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+
+ o+ o+ + + o+ + o+ o+ + o+ o+ o+ +  + o+ +  + o+ +
lk—100m—]
2L — REERE Fr—t ARE TERE(#ER) %P5 /X" REK
MUDSTONE & CHERT LIMESTONE 4+ 4| SUPOSED SKARN ORE BODY \| QUARTZ VEIN

PEBBLY MUDSTONE

BERKILY 7 T IINAE
BIOTITE HORNFELS ZONE

GRANITIC ROCK

BER -ETRAMRALC 7RG
BIOTITE-MUSCOVITE SPOTTED HORNFELS ZONE

IER-EERAABCRN 7 2V RE
ANDALUSITE ~CORDIERITE  SPOTTED HORNFELS ZONE

Fig. 10 Schematic WNW-ESE section showing the mode of occurrence of ore bodies.
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£ T E s FIRE 8 & it A (%)
T K NEE NEX # 157 E8
(m) (m) (m) (m) WO, Cu Sn
5 10 3 Po, cp, sp, sch, qu, ga, hed.
5 12 2 0.46  0.61 PO, ¢p; sp, sch, qu, ga, hed.
7 2 1.1 1.5 0.05 "
2 8 1 "
5 15 8 1.07 1.55 ”
200 250 30 2 Po, cp, sp, sch, qu, ga, hed.
20 40 15 2 ”
20 40 10 2 ”
50 150 30 18 0.36 0.77 0.05 | po, cp, sp, sch, hed, ga, flu, qu.
10 30 2 0.5 1.0 0. 06 ”
20 90 5 "
10 45 2 0.8 0.8 0.03 ”
30 60 15 3 1.7 1.8 0.08 Po, cp, sp, sch, qu, hed, ga, flu.
5 10 2 ”
16 50 4 0.58 1.47 ”
25 160 15 1.61 1.36 ”
16 4 0.62 1.41 0.04 "
5 8 5 0.78 2.80 0.05 ”
15 40 2 2.95 1. 19 Po, cp, sp, sch, qu, ga, hed, flu.
15 110 10 3 0.9 1.0 ”
10 10 1 ”
10 10 3 ”
5 10 1 ”
15 40 10 3 "
7 20 2 0.32 1.21 ”
5 1 0.30 0.9 0.12 Po, ¢p, sp, sch, qu, ga, chl, flu.
3 1 ”
15 90 3 3 0.8 0.7 0.01 Po, cp, sch, sp, qu, ga, hed, flu.
25 170 20 1.2 0.9 0.02 | po, cp, sch, sp, qu, ga, hed, flu, mu.
12 50 5 1.1 1.1 ”
20 180 5 ”
10 80 3 ”
6 27 3 ”
5 40 2 ”
13 70 6 ”
14 40 20 "
15 30 8 ”
20 50 5 ”
20 25 3 2.5 2.0 0.03 po, cp, sch, qu, ga, hed, mu, flu.
7 30 3 v
110 170 10 ”
5 55 2 ”
15 40 10 3 ”
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%%? = EoWI00m +%#% | N-S 30°W s NW80°, 30°
B F HEHEOW 1km KN 1 NIO°W  30°W S NWwW78°, 30°
(2) EEOS KN2 | N5°W 30°W S NW80°, 30°
% W | BFEOWI00m FWE | N60°W  40°W S NW65°, 30°
(5) S | NSOCW  40°W s NW70°, 30°
2 F | N3SO°W  40°W S NW70°, 30°
ik N-S 40°W S
% # pW400m TS1 | N35°E  39°W M NW75°, 45°
(%) TS2 | N-S 37°W M NW70°, 40°
TS3 | N30°E  40°W S NW75°, 20°
TS 4 ” ” M ” ”
$%ﬁ$ ) %0 S W350m N40°E  45°N S
", ;p ## o N700m N60°E  40°N s
,@(2?: ##HoN 2km N60°E  60°N M E-W, 10°W

LN : EEGMEOR, MREM: 3K, S: FK, L: L RR. AL BEIGERTERNS X 0L - RIS (1955) 12X B.
HERGLY) po: RERRGRSE, - cp: HOAL, sp: PIEESREL, gal: HORGE, sch: JREA, qu: A, ga: A, hed: REGEA, flu: #A, chl: KIEH,

WA, RBRERECHS.

HA -« il - FEH < 48R - 88/ K - REOFBEER T
BRGER 3% < M BIERI S8R > T L Z X B R B D T,
b OFRBEET 2 HRE POHK LY, 20
WOHIRE FHDHX LIERT Lt 5 &, FOHK EE
WX & TR OBBICZR LA LER I 2V
B, TOBRMENRYVERS. Thbb, REFZPL
R THL, BORcdev., ST O R TR
—ficE L, PR CREVEFTLH 58, —FKicHil
HX X 0 i3diy. RESEIIEIBR TEW. Ak
JEDHK, & ITHF BERTEY. REER AT
WXL, L{KRE15 BEISRBIVCHET1S

DEGHECH . BKERESEY I EIMR O FERIZ b
PR BBHDB, PLHKOEBLN,

fE 2 DFRIZONTHRD L, SEICE L RE B8k
Hhrb 1-5 cm OEAHBRIBEL - BEALS X OBRE
FESFTTWD, ZoREETMEAIcHY, HTR7
= VOIS AVEERE Y, 505 REAPHLEY %
bk, 2oRlOGEREERSCETHR T H
Y, A7 =VEEDY, RETD - Bt E St &4
O EIEIC L 50 5 E10-20 cn DARIIE & % { S iR
(FHEE) Bb5s. Sbicronflic, fkoxk
B, HALSEY - IRGIER - AL - REA R EP b2
BEENDD. GEONRCBREPBET BRI
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o M OH e R RrEhk)

& % 18 L]
Sn

E W og o5 FRE K K| & & (%)
E R PEE DESE
(m)  (m) (m) (m) | WO, Cu
6 15 5 1 0.6 0.5
7 11 1
3 21 3 0.5
50 100 1
5 50 2
9 17 5 2 0.1 0.6
12 15 5
5 7 2
12 25 5
4 6 2
80 220 35 1-5 0.3 1.3
25 35 10 3 0.1 1.8
110 300 40 1-2 0.3 0.7
70 200 35 1-2
35 7 1
20 5 1
2 5 1
33 10 1
5 25 4 1.66
10 20 . 3
o % 5 12
5 10 2
80 20 1
20 10 0.5
5 5 0.23

mu: HER, cass: 87, woll: BKA.

ARE & DBERMNEOSR Z—RKicH{gEm D2 L,
AAN GBS, BF | A CIXARERICES
lom BEOHRAESRON MOV S5 . Gk LB
BHERBIES 1-2cm OB, AEOFEA
DEAKLE-TWS, ZORBIORRKETHERE L
BRoTWABPEELELTVWA LD LY FHKITH Y,
BiIrso 5 Ry LEKETHS.

2RI N GHOFEBRIZOWT RS L, AFRLD =
NG T DEERILEN. TRLD, REK
¥R, AR L UBEARE MnO 24 0bDTh
v, —HOFETREAM rF UV e A PBITVAR
w4 b oS, RGEEB IUHIERD MO 858

0.02 | po, cp, sp, sch, qu, ga, hed.

”

7

”

”

0.8 po, cp, sp, qu, cass, ga, hed, flu.
”

7

”

”

0.4 PO, ¢p, sp, sch, qu, hed, ga, flu.

0.28 Po, cp, sp, qu, hed, ga, flu.

0.2 po, ¢p, sp, hed, qu ga, flu, sch, woll.
”

Po, cp, sp, hed, ga, qu, flu, sch.

0.25 | po, cp, sp, qu, ga, hed, flu.

0.28 Po, ¢p, sp, gal, qu, ga, hed, flu.

i A eFverPyf P RBIVAREZA M fES
FAETER—BICE L, REIERIZ5-7 %, A0~
13%CchH 208, —ERoOEETIIHLBRED SO b Emi
RDObDbize A EAEENRL, KSEERIZS D 5 3-

5%, LEIL6-T%THY, HWHEGILESDH 7-10%,
L X2 12-13% TH 5. BEAD MnO FHEIL 3-5%
T, BEOBEE X DXL V.

BENRIE A BV o GhE S 15 m P ik 72T Tiiz
LAMERED LIS RDD, AINHEOE L iR
B - BER - REBISkES - KRG - BEEE - PITSHEE -
FRALSESE - PRAEA - IREKIER - BRIER - BIKA - Hifa
RERMRES. L&, BARREEHEIDOLDHB. 0
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List of minerals occurring in the Kuga mine.
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O LIEEICEY, ¢ By, HIFTREoTHY, + 1R,
* LRV VR, v A VREGIER, kv VBER
o Ak GRE (1959) SR,

i, #AER - BY v LER - ERARLICEERVH
43 LoBELDLE (63 - F5, 1959).

6.2 FLRDMEL

FA DORALE, GEORTERIE « U, SR OEREL
M8 tHb¥T, IR CR L, BE B/ KB
H - e - BEo&8EE WO, 2 Cu oo LB 8
W, ZOMOERIE—kic WO, 0 BiLizEn. Cu @

RALITER - 1o - B BRoggRTREL, FHF/
B BA - BHRAOEZGERTEY. Sn LR e 4
7, R TEW. HF O BEKIT L IC Sn H%
<, BEOBNGEE T 2-3% Sn, FEERSEOEYT
$0.6-0.8% Sn TH .

DL RRNE, WO, 0.8%, Cu 0.8%, Zn 0.9
%, Sn0.04% G 5.

1. & 2=

1.1 SRR ERER & DRIR
AEILTIE, SERBOCEER®E S BRbh, AER
RN PR ORI TIIAERFIC DA I A VR
BHELREARSELSEEND. ANV VAR5 E
HERIZ, AN UEEFTYEOBRFBE R LOMRE
W, RANUGERIASB LIEAEAMERBIE &Y
L7a<%#Y, BRLTLEILDOLDD. £, RNV
VT DBRERTIRER DIC A IV S E T T
Lbdhd. b, AERERXTSE RN gEdc
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