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Wollastonite Ores in the Pyrometasomatic Copper-Tungsten
Deposits at the Yamato Mine, Yamaguchi Prefecture

By »
" Yoshihiro Sekine
* Abstract

A considerable quantity of wollastonite is found in the skarn bodies of several pyromet-
asomatic Cu-W ore deposits at the Yamato mine, formerly noted as Ofuku mine, which are
formed by the replacement of the limestoné intercalated in chert beds of the Carboniferous
formation, ) )

The rocks. surrounding the mine are chert, clay-slate and sandstone which have the
strikes of N10~20°E and dips of 50~70°E and are slightly metamorphosed thermally by the
nearby intrusion of tonalite and quartz-diorite aplite. .

The ore deposits are grouped into two types, i e., hypogene pyrometasomatic copper-
tungsten deposits associated with skarn minerals, and secondary oxidized ore deposits of cop-
per derived thereof. The former consists of chalcopyrite, arsenopyrite, pyrrhotite, pyrite,
bornite, marmatite, scheelite, magnetite etc. and skarn minerals, and the latter are oomposed
of tenorite, cuprite, malachite, azurite, native copper, native silver and limonite,

Wollastonite occurs mainly :

(1) 1In chert as irregular massive bodies and network veinlets

(2) In limestone as irregular network veinlets

(3) Between limestone and chert as reaction products »

(4) 1In separated wollastonite skarn with scarcely associated qthér silicate and metallic
ore minerals o

(5). In close association with disseminated metallic .ore minerals and ferromagnesian
skarn minerals, such as grossularite, andradite, diopside, hedenbergite, vesuvianite etc., and
quartz and calcite )

(6) In ore veinlets which contain metallic minerals, quartz and calcite

Among the estimated r@ervés of the wollastonite, which are summed up to about 39,000
metric tons, the large quantity of beneficial wollastonite for the use of ceramic tile-making
might be mined in the cases of (1), (3), and (4) mentioned above.

Beneficial wollastonite without unfavorable quantity of harmful minerals are sufficieritly
white in color, ’
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RETHH 5, _

B ED X5 IR X0 CRHE LicREhIU DK A
GBI 2R RTEY Th D, FhD No, 1381~5
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Bo IeBT NEFFE LD ORI BT, SRR
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HHIKEDO D, FHEDOF — 2 2BLRRNEOR
755737;9&150
BRgEOEINL, H2RCR L LT, WERE
12,8431, HEregnE 26, 119t, £35138,962t Th B,
6.5 EREOREETREY

KRBT XA A% E LT 5 bR 0Bk & LTOMH
BB TRk, 24 ERBICIMBE B

L AERENB D, HRAC SRS OBEADD

WE R AT B, TEAOER L 5 R LT,

Bifibns b oit Fe T, Fe &FEIX 1 %LIT, Mn,

Cu 7t ¥ DELBIL 0.1 FBRELIT Tl iudic Hsly,
S b F BN BRETETH b0 WAL BRTH
IR IERECHEAT 5, MO MBAT S L X0 2
B4 ML, Cal (¥7:i: CaCO) WEAT S &
BEMETT 57-HFE L vy, PETHDT,
A OB DIBARN—E 72 LI E Lod kb, Si0;
LARETH 5o EHIRELD7E\NE L BIFTH %55, 4~
5% E T LTS Lonaisn & Wb T3 ED,
FEFEOEE O SRS A BREITFCh 555, Sk
FRD A VB EET % b D Th BT, TREMD

FEE BAOHY - BENBAMLTH D, —HRICL

T, 62HTHALERD S H1 23 DBE LT
v b FPOES S & I C, DRI LEEO#
HLERA DNV - ESRBEHHEMER S, 4 DBARIT
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DDA 5 Tl o REEFROBERFE S/ MNLO{LEE
BHEIEE 3 RCFTED Th Do ’
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B IO BRILES 2 RO RMEM DM L
Too EREOREDOD D HC L 2T, HKEDRKEY—
GO HEED DI AR + Bk « CHOD 3 S0z 30 1o,
ASTIBE10~20 cm FREE O FRBETC, 5 IT SRR A L
L7sWCHEKTE 5 300 BRRRYIA % i sy
ThHBIBREOERYBELT5 L0, CHRIIRRY
R AL D T BB, BHOWEZ e 32
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. ﬁ%ﬁﬁﬁ{iﬁ&%%i o ’ ‘
. =1 i
No.| & A A = (m) _ } ® W | wE| A »
3| & H | W PR 2.5X1.5X0.8 9 A | ch, sk, ga, ore 70 m | R
; - 2.5%X1x0.8 . 6 A 50 |
4R T HE W | 2X3X3 54 B |ch 10 1 =]
C3X2X2 o 36 B | » 10
5| [ S 2X1%X0.8 5 A | ch, ga, ore -85 1 K%, H
, 2x2%0.8 10 A 80
5x2x1 30 | B 70
6| H | 1x1x0.5 2 " C |ch 50 m | A
: S 1x1x0.5 2 C " 50 .
7| 1X1%0.5 2 C |ch, ga 50 m | %E
| 1x1x0.5 2 C 50 :
8| W E, W E v | 3x2X1 18 A |ch ca 90 m | H
) . 2x1x1 6 A _ 80 :
oA E, 3 5 ¥ | 3x2x0.3 " 5] B |ch 60 m | kE
10| B B0 51 A ZE PH | 2.5X2X1.2 18 | A |ch 90 L, m|H
A 3x3%1.2 32 | A 70
2,5%2x1.2 18 A - 70
1|\ E 2X1,5%0.6 5 A |ch 80 |1 m| B
; , 1%1.5%0.5 2 A ' 60 - |1, m
12|E  E 3x2X1 " 18 C |ch, sk 8 | m,s | ¥
‘ 3Xx1x1 9 C ~ 70 ar ~
13 | i 80 B A% FE 4k 2E | 1.5X1%0.8 4| B |ch 70 | m |
14 1 B g pEdm® | 1.5x4x1.5 27 A | ch, ore 90 1 | &
1.5X4%1.5 27 | B 90 - I
Ix1x%1 3 B , 80 1
15| @ 1x3x%1 9 A |ch 80 1 | &
1x2x1 6 A , 80 1
16 | @ 3X2.5X0.8 19 A | ha 9 |1
3X2X1 18 | A 90 1
, 1%2%0.5 3 A , 80 1
17 | KT$H 15 E#HAD | 1X2X0.5 3 C |ch, sk 60 | s | B
: } 1x1x1 3 c ‘50 s
18| A T 4 s St 7 #F | 6X3X2 108 A | sk, ga, ore 80 1, m
) 5X2%1 30 A 80 |1, m
3X2X5 90 A 80 |1, m
5X7X3 315 B 70 |1, m
19| 18 & y-c—du%p | 5X3XL 45 A |ch 80 m | B
: 3X2X1 18 B 70
207k B B 67 % | S5XTX1L5 157 A |ch 90 m | B
| 3x7x1.5 94 A 80 -
BXTX1 126 A 80
X 2X1 36 A 70
21 | @k, A @ | 3X4x2 84 | B |ch sk 30 |ms
o2 | @ k, K[ K # | 15X5X2 450 C | ga, sk, q, ore (30) s
23| A k| 8X8X%5 ' 960 | C |ega, sk, q, ore 30 s
b 10x5x%1 150 | C 30
24 | R T e Jt k| 2.5X4X1 30 B | ga, hd, ca, ore 60 m, 1| &
% | Bk, FH ¥ | 4X2X1.5 36 C | ch, sk, ore 30 |m,s|#® &=
4X5X2 120 | C 30 |ms| |
26 | A T8 S I | 4X3x2 72 A |ch Is 20 1 | &
, ‘ 4X2X2 48 A 20 1
27 | = B 5| 8x1x1.7 38 A | di 40. 1 |
8x1.5%1 36 | B 30 :
5x1x1 15 A |ls 40 1 | &
5x1x1 15 | B 30
- 5X1.X0.5 7 A |ls 30 1 =1
5X1X1 15 B 20
1.5%2x%2 18 A |di ga q 80 IR =
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No.| 4 & W om | ERACRR WMESEEEER g o om ow |sme[JTED) s
. (m) ) w |
27 [ & % | 1.5X2X2 18 B » . 50
1.5X2%2 18 B | 50
1.5X5%X2 45 - |- A |ch g 30 s
1.5X5X2 . 45 B 20
1.5X5x1 22 | 'B 20
1X4x3.5" 42 B ch, q 30 m
1X4%2 24 | B 20
2.5X1X2 15 A | ch, ore i 30 m
2.5X1X2 15 | B 20
2.5X1X1 7 | B © 20
1X2X3 18 | B . 50
2X5%3.5 105 B 20
3X5X10 450 | B 20
1.5%4x10 180 B 10
1.5X4%2 36 B 10
2.5X2X2 36 | B 50
8x1%1.7 47 | B 30
5X2%0.5 15 B 20
291 B8 KE. TV 6X1X2 36 A | ore 50 118
6X1X3 54 | A . 50
30| F E, 4 -7H B 2.5x2x1 15 A |ch, ga .40 1 =]
2x2x%1 12 A 146
5X6x1 9 | B | 30
3X4x1 36 | B 30 7
31|@ £, F ) 3x1x2 18 A |ch P40 1 |y
, 5X1.5%X3 67 | A , I 30
32| @ £, b T # | 4xX1.5x1.5 27 A |ch ls I70 EEREES
4%X1.5%2 36 | A ' .50
2X1%2 12 A | ch Is |60 1 |
, 2X1X2 : 12 | A . 50 e
33| 18& v N—FKF| 3%X5x1.5 67 | A |ch q .60 1 | s
34| 28wy o—FHS | 4.5%X4X10 540 A |ch 70 1 |5
Bl 5x4%10 - 600 B 60
. 10x 2% 15 900 B 40
35| 15 &y v—@F | 3x2x1 18 A |ch 50 I | &
5%x3%1 45 | A 40
36 | | E, T OB 2X1X3 18 B | ch, sk, ca, ore 90 1 B, B
| 3x2x5 90 c 70 1
|15 FT#AsiE| 3x8x1 72 " A |ch, ore 50 | m |g
; ) 4x8x1 96 B . 40
38| H E 2X2X5 60 1. B | ch, ore 40 m | B
3X2X5 9 | B 40 m
, 5X10X 8 1200 C 20 m
39|15 THEILE| 5xX5X0.5 37 | C |ch s 30 | .s | K&
~ , 5X5X1 75 c 20
40 | @ E, 81 & 3.5X2X5 105 ' A |ch 70 1
4X2X2 ‘ 48 | A 50
O N A 2X1x2 12 ' B |ch 50 {m,s| A
1.5X1.5X2 13 B 50
1X1X2 6 B 50
4% 2X5 120 B 40
2X1X5 . 30 B 40 o
2le = 1%1%1 3 C | ch, ore 60 m | &, K
2X3%5 90 C 60 m
2% 25 60 C 50 m
2X3X3 54 C 50
43| @ 4X3x2 72 ‘A |ch 40 |m 1|8
4% 34 144 | A 30 .
44 | 1x2x2 12 A | ch Is 50 m, 1| &
1x2%2 12 | A - 40
45 | [ 1.5%1%1.5 7 B |ch 40 |1 m|H
1.5X1%2 9 B 40
46| R E 1 5 TF Y 1X1%2 6 A |ch 50 1 =}
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No.| & & # & RESRIEEBR am | x4 w |smen|[TED g
(m) ® ®
46 [ 15 T%, 15 TV 2X4x5 120 , A |ch 80 1 | &
1X1X2 6 | A 50
2x4x4 9% | A 50
a7 |’ 2X2X2 24 ‘ A |ch 70 1 =1
S 2X2X3 6 | A » 60
48 | @ , W R 1x4x3 36 A |ch ca g 70 1 |y .
1X5%5 75 | A ‘ 60
49| A 1.5%X1%2 9 ‘A |ch - 70 |\m, 1)@y -
2%1.5%3 277 | A |- 60
50 | #% @5 & By I3 E| 3X2X1.5 27 | A |ch 80 |lm|g
e . 3X5x1.5 67 | A 70 o
51| Al 10%x1.5%X2 90 A |ch, sk, ca g 60 |L m|g
10X3X5 450 A : 50 :
. 52 | @ 3.6x5x1.2 65 A |ga ca 40 11, m| &
N 2.0X5x1.2 36 B | ch, sk- 40 |Lm|g
3.6X1x1.2 13 B : 40 Lpm| g
1X1x1.2 4 A 40 L m| g
6X7.5%X5 675 |° B. 30
_ 6X7.5X5 675 | B | 30,
53 | WEI1 Sk v 8- 7X3x10 630 : A |ch s 90 1|
: . 10X4X5 600. | A 70
_ ‘ 4X4x10 480 A 70
54 | ¥ B L AR | TX3X5 315 A |ch Is * 60 1 | &
) TX5X5 » 525 A 50
55 | Ak 7x10%1.5 315 A |ch ca g 50 1 | &
' 7X10X1.5 ] 815 A 50 :
56 | H E 5X1.5%5 112 ) A |ch, ca q 60 L m|g -
5X1.5%5 112 A .50
57 | Mk, 35k y,4— TX4X3 252 A | ch ca q 60 1 Iy
‘ 10X4X5 ' 600 | A | ‘ 50 ‘
58 1 [ E, g 10X5x%1 150 A | ch, sk, ca, q, ore 30 1 =3
1_0>< 10X1 300 B S 30 E
59 | Ak, B W | T7X20Xx1.5 630 | A | ch, ga, ca, sk 30 |L,ml|g
10X10%1.5 1 450 B 30
_ 10x10x1.5 450 B 30 .
60 | ¥ & Bt W E R 5x5X1 75 B |ch sk ca B0 | Lml| g
5X5X1 75 B 50 »
61| @ 25X 5%.1 375 B | ch, sk, ca,q, ore| 30 L, m|g
25X10X1 ; ' 750 ‘B . 20
63 | REBSEPEALLBE | 20X8Xx10 4800 A | ch, sk, ore 30 1 | &, 8
v 20X 8% 20 v 900 | B | ~200 )1
65 |4 o K & 6Xx2X3 108 A |ch Is 80 | 1 |y
o . 6X2x2 72 . A . .80 1
10X4 %5 600 A 40 1
3.5X4 X5 210 A 40 . 1
6X2x4 204 A - 40 1 _
66 | Bk BB E | 15X6X5 1350 | B |ch sk 001 | B, K
| 15X6X3 810 | B | - CUR S
67 |8k = F M| £| 2X15x3 27 B | ch sk 80 1| K
1X1.5%X2 9 B 80 1
: ‘ 8x2x5 240 B 30 1
8x1.5%5 180 B 30 1
' | TX1X5 105 | B 30 1
72| EREBEBTFES 1X2X1 6 A | ch, sk, ore 50 m | B, K
1x1x1 3 A 40 m o
1.5X2x3 27 | A 60
1.5X1X2 .9 A 40
73 148 = B A& E| 1.5X1x1 5 A | ch sk q 0 L m| g
1.5X1x1 5 B 80
8X1X1 24 A 60 |1, m
8X1X2 48 B 50
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AERgRILEK BAERE (BRRE)
NO % Z{ﬁ iﬁl 5 ﬁlﬁﬁ@ﬁﬁ E%%i‘#%ﬁ&i tﬁlg I ;{( %ﬁ ’%Eﬁl) lﬁ&%ﬁo é
(m) ) (t) v £ 3
75 | 8 & OO 4T 2x1x1 6 B | sk, ore 60 m
: 2X1X1 6 B ~ 50
76 | [ £, T v 3X2X3 54 C jchq 10 s | Kg&
IX2X2 36 |- C : 10 s
6X2X3 108 C 10 s
R 6X2X2 ) 72 C 10 s
T ESEWAEH 6X5X2 180 B |ch 50 |1, m| &, K
v 6X5X2 : 180 B 50 -
78| B F L op St B 3X6X1 54\ A | ch, sk, ore 70 L m|@&
& =t 12,843+26,119=38,962
1) ¥ Ik A ® % & (beneficial net wollastonite) %
3£2) Ca: HBR ga: WA ore: &EGIW
ch: #¥-+¢ hd: F&HEE g: A ¥
i WmERE . Is: AKE sk: SEEL=Hryv

3k'3) BMORIOMEE 1:

Bt (1.5cm L),

m:

ig#E (1.5~0.5cm),

WIE KRG IR A O 16 %S K

s: @M (0.5cm LUF)

1 o 3% L¥*
TERKEEHRE | HGRKE | BARRKE
Si0, 51.71 53.76 48.06 50.01
Ca0 48.29 41.59 43.05 45.5
Fe:0s - 0.72 1.76 }
ALO; 2.9
0.17 2.66 :
TiO, } : }
MnO. 0.60 0.80
H,0- 0.07 0.18
Ig. loss 3.19 3.34
© 100,00 100.10 99,85 098,41

Kﬁﬁziﬁ“moﬁﬂk 1B 2RHEL RN YORBRSITC DT, 313 SR 5 nr CHEITBD

SRR A, Lo B

HEAE K FIGK e R KB 0 &% B E

# = & =

=t

5,118(2,687)
18,168 (4,912)
" 2,833( 764)

- 14,875( 7,177)

20,451 ( 6,225)
3,636(

962)

W OE # =

® ®
A 9,757 (4, 490)
B & 2,283(1,313)
. - 803( 198)
zt 12,843(6,001)

26,119 (8,2363)

38,962 (14,364)

AR %KLEU&ELTM‘E@ B#: F#xETS b0, C#: HaloN® - EZH?E?% b, FRARHKESHE

m@mufgw%%%;wz¢ L L—-ﬁ%hﬁ*
LTRALTWS LR BE, HLA—RCILE L %D
TEALTVWBEENZ DG, ROz L o
- CTBAL T 28wk \*C%%Jc%/a‘@EWE (bene-
ficial net wollastonite) ZMEFIL 5 2EKADEE L\
5o xicieh, Zho SfickTs 100 5 HED R ERK
FOFELR L UTHERFIRFRICR L, {OmHE T
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L AR, ERTT B L FERE T B SIS
$RETI346.7 % (9 6,000t), HEEETIL32.2% (Y
8,360t) &7a5 (554 FOFMASR) o
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CTHREER R 7T b DI E b TENTH Do SRR

fHEOREIXEREH cm ITFThHD, 0.5~1.0cm {fiD D
DR G L\ FHEDEERKEBHEORS ¥ 2 KR

LAy, —RHC 25 & EAHE (1.5cm BIE) - A
(1.5~0.5 cm) ~ KTHHE (0.5 cm BIT) 0 3 FICANT B o

LWTE D,
IO RVCEERAOESKRTH IR Y,
< SEPEWEAZED DD, GO 01k -~

T+ FROFBRIR « BHEER A e A L VE - BT

BRIS PR LICEEL, ¥ (i ARE R o SR oS
MEEEIKAE DI AT L « FHRATE Y DRBARD I L I
(YN . .
AGRILDBHE & 712 E DB HOEIT, —ic
CREBTHDLR, LT LIZIKE - BERG - RE0 - Ie
BEETHZ LY, SRIRERERERR I RERUSREENT

R, R - BE6 - BEG - BRERIhT

WAHBZ ERS,

6.7 B, Toit

FRRAH BT B, AERGREE - *ﬁﬁi;}‘éﬁ'ﬁﬂﬁ =
BRI Y ThH B, KREPLERHIR Tl s eIy - SRS
PICSEE B L, WYGEER 1 Bk Lot 2 S
vy - EFHTE, f“'?WD RET— BT I ERR
EOBFHRERAT 2 LW TE 5, TR
HHATE CHBEREESERIC X 5137\ B
OISR TS D e, B LE 9 - F
CCOTERIC OV UL, REMRIR BRI Cth
Fedh T USRS TIie L 2%, B REECBRT A 7ok,
AT BT L EAT D 5, BRI s
WCERRAESR A SR Th D, BRI EEed s
Vo WESIIEEROT LD VERIIMETH B, R
SO & DRoTiE, AR 2T b
b, FoRFED L DEED CERIECTH S,
SUPISRRER e T 5 Ikl b = v«\7 — %R
CHTIUEETH S 5 o

AGEI 1Y BRAERGNS A BT, T O KT
(50 IP) % &b T, SIS HAE LB THD S,

U 72 282 CEEIRR O BRI D\ i3, R 7

BT EEINTHAS,
7. .

1) KARIUDHH « 2 v 727 VY, &+~ MR
DBEFELZZR L BRI N CSERAEE T, Ao

il

TS P

BB B o TR T\ eI,

(9% % 10 %)
VR, ZO—ICEKE A DV Y EFRT R E R

MR DT\ ERICREE AR D D, L ROHERE -

Rk AE T, #939,000t WEEL, fERTe ok
BOWMT 5 RAL S 5, _

2) BPECE U EOBKAL, . X VIR
5 VETRORES : LT, ik sBEDOEEY
HLEBTOG L0 5 5 ThAH S I, KA.
2ANERE LTRIHINARE, &4 AVEBIBAZ
AR, BEFAENEREORCOVTE, FERER
BRI O A
B CIXSBREUS & LT 1240 5,000 [UREEE T
HIXHC B, LichioTRHRE I R OBRESRER S
MFFCRES U, ASUOREIKAILRML « Fifio &
TURTLAERTH B LR b2, BBRE IR
AR LTSI BT B8R CH 5 5
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