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——Galenas from Inner Northeast Japan and Southwest
" Hokkaido Metallogenetic Provinces——

by
Kiyoshi Takahashi & Shird It

: Abstract
About 200 galena crystals from many metallic ore deposits distributed in the Inner North-
“cast Japan and Southwest Hokkaido Metallogenetic Provinces, both of which are the so-called
“green tuff ” area, are analysed spectrochemically.

The geochemical behavior of minor elements in galena is discussed on the basis of these
data. ' \

Sb, Ag and Bi'are the most abundant minor elements in galena, and As, Sn, TI; Cd, Se,
Te also are often present. '

1) Compared to the distribution of frequency of minor elements in galena présented in
Fleischer’s summary (1955), the galenas investigated in this study contain higher Bi and lower
Sb and Ag. This probably due to the fact that most of the ore deposits in these provinces
are of epithermal type. ' ‘ k

2) Galena crystals from xenothermal deposits and vein type deposits in granitic rocks
show a high amount of Ag and Sb and contain Sn, while those from epithermal deposits
show a low amount of these elements.

3) The inter-relations between each minor element in galenas investigated in this study
are compared with the result obtained from galenas in the British Isles by Shazly et al. (1957).

" The most important difference in these two cases is that only galenas from high tempera-
ture deposits coﬁtain Bi in the case of 'the British Isles, while almost all galenas contain Bi,
. irrespective of gcnétical differences’in the case of these two provinces.. N

4) The relations between Ag-Sb and Ag-Bi, are schematically shown in the diagrams.

5) In the case of the Oppu mine, Aomori prefecture, which is a  xenothermal deposit,
galena crystals of the early stage contain a highk amount of Bi, while those. of the later stage
contain a high amount of Ag and Sb and almost no Bi. This suggests that the amount of

minor elements in galena varies according to the mineralization stage.
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No.| Locality | Type | As | Sb | Bi | Ge | Ga | In | Sn | Ag | T1 | Mo | Co | Cd
(F&H) ’
1 | #¥TMA-I5Ep. v —t2,000 - —| —| —| —| 40 80 —| = —| -—
2| 7 SA- —| 200 10 —| —| —| 25 200 —| —| —| -
3| 7 SA+4 —| 500 250 —| —|.  ~—| 10 250 55 —| —| 10
4| 7 SA —| 800 50 —| —| —| 10 400 — —| — 2
5 - SA-6 —| 80 1000 —| —| —=| 20 500 2 —| —| 10
6 SA-8 —| 400, 8 —| —| —| —| 20 - —| —| 10
(&F) .
1 | Eaw Ep. v —| 100 2000 —| —| —| 10 400 5, 80| —| 15
HHEE
1 | EPW(%m) [Ep. v. — 50 10 — - - =| 00 - — - 10
2 |# #— 1|Ep. v. — = 1 = —| = =] 250 = = —| ‘10
3 — 6 —| o8 800, —|  —| .~| —| 80 —| 10 —| 40
4 —10] — 100 — - —| =] - 20 - - 7| -
5 —11| = —lno00 —| —| —| =000 -] —] | 40
"6 —13 - 25 500 - — - —| 600 — 5 -
70 . —14f . - 50 5000 —| ‘—| -—| ~—| 8o — (I
8 |& Ww— 1[Ep. v. - 25 — - - - —| 200 — — 10
9 -~ 3 — =40 S| T~ = —| 20 -] - | -
10 — 5 - . =] 280 — 50— —| 400|] —| —| 7| 1o
11 | -6 - = s00| -—-| = =l —| 80 —| - | 2
12 -8 —| 40 2,500, — 51 —| —|1,000 2l —| 7| 80
13 —16 - —| 1,000 ~~— - - —=|1000 5. -— | 10
14% KoE-307 |v. in Gr  —| 800 —| — 5| 80)5,0000 800 —| —| | 20
15% -238A | —| 400 —|  —| 10/ 50/)5,000" 890 —| —| | 20
16¥  -122A B IR 71 10095,000 1,000 —| —| | 10
17% oo lv.in Grl  ~| 250  —| ~—| 10 .200[95,000, 800 —| —| | 40
18% -173 = 1,000 = —| — 5 - 40,0000 800 —| -—| | 10
19% —B -1 2,0000 — - 50/)5, 000 2,000 — - o200
20 | &R Ep.'v —=| 50| — — =] . = 10| 280 —| —| | 10
21 | Emx—2 |[Ep. v — 40 1000 —| —|  —| —| 400 of —| T -
22 ~ 6 —| 50 250 ~| —| =} —| so 5 — | -
23 | £— 7|Ep. v. = 1000 28 —| —|  —| —| =20 —| ~— 7| 15
24 —14 — sof 4 -] - - —| 8 - - ~| 15
25 —19 — 250 80 — — — —|. 250 2 - 40
26 | — 1|Bp. v. —| 4000 250 —| —| —|  —] 500 5~ | 25
27 | k& MAK-8 | X- —| 400, 20 —| -7 —| - 25 500 @— — - =
28 MAKSS —1 2,500, — — — ~ 40| 750 — — 120
29 | jns MAK .6 [EP- V —~| 500, 1,000, —| —| —| —| 8o 10 —| | -
30 | sem Magas [EP: v goo| 500 25 —| —| —| —| 8 —| - | -
31 | g MAKE3 B 100, 40| —| — = = =] 50 - - ] 25
32 | s MaKsz [EP- V —| s 100 —| —| ~| —| 2000 —| - 7| 20
33 | BAR o1 [EP- V- - 250, 10 —| ~—| ~—| ~—| 0 — — —| 10
34 | w% MAKSS |X. 8ol 1,0000 100| —| —| ~ —| 250 1,500, —| —| —| 10
35 | MAKI104| —ls000 20 —| ~—| ~—| 400 80 —| — —| 20
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No.| Locality | Type | As | Sb | Bi | Ge | Ga | In | Sn ] Ag ' T1 | Mo | Co | cd
36 | Py SAK2 B. 800/ 2,500 20 - -~ — —| 250 — 25 —| 15
37 |16 # 36 (B. —| 500 — = = =] 180 - —| ‘20 :—I 25
38 |k F—.2Ep. . ~ & - -~ 3 —| - 25 = ‘25 —| 10
* RBILO TR, HELREL B, AIEHEO TR, /
HWIER
1 |#% %200 200/ 1,000, 20 — 5, ~| —| 400 —| =] —| 40
2 —21 gof sl — — - ~—| -—| 20 - = - 10
3 |®% Y- 3B —| 250 10| ~ 3 — = 100 —- — - 20
4 — 4 100] 200 — - — — — 100 — - —| 25
5 -5 ~ 50 - - - = = s = = —| -
6 | EAMY25 B, ~ s0f 100 —={ —| —| =] 100 =\ = —| .2
7 MY29 a0l = =l = = —] 20 —| = -—| 25
8 MY32 —| 80 @250 —|. —| — —| 400 of - —| 10
9 | BiiRwvys [Ep. v. —| 80 - =l ~l 20 400 750 ol —|  =| 10
10 |®A& —1A [Ep. v. | s 100 | = = = 00 | ~| —| 10
11 |A%A—1v.in Gr) ~| 80| —| — = 402000 250 — — — 25
12, —3 —| 00| — — — 25| 2,500, 500 — - — 5
13 -5 —| 5000 —=| —| = | 200 800 —| —| —| 40
14 -7 1= esol = = = =] 200 1,000 — - —| - —
158 F—1lv.in Gr] —|2,0000 =| —| —| —| 200 70 -~ —| — 3
16 [n m- 1P G~ s~ | o] o 20 100~ =
7|/ W {Epev. | s 4 - - -~ —| 18 | -~ —| 80
1= ¥  [Ep. v sl = ] &~ o~ 10 —| —| —| 150
9@ & |Ep. v 1 5000 —| —| - = -=| =0, -} —| —| 250
20 | A 1 Ep. V. ~l a0 s ~-| - ~| —| 400 - ~—| ~—| 180
o1& #— 1[Ep. v. N L e . I It Al A
22 | X#H— 1[Ep. v. —| 8o —=| ~—| -] - .~ 2580 2 —| —| 20
23 |5 R— 8[Ep. v. Vo100 2000 —| = o~ = 280 ~—| —| —| 40
24 | B/ R— 1 [Ep. v. - 50 250 . — - - —| 200 — - - 10
25 | R— 8 [Ep. v. ~| 02,0000 —-| - —| ~—| s00f -5 —| —| 20
26 | N— 1[Ep. v. =] 100" 200 — — - —] 250 — — - -
27 |& Ww— 4[Ep. v. =] esol =] —~| = —| 20 -~ —| .- —
28 — 5 ~| = 100 - -| -—| - 250, — 5 — -
29 | B E—11X. —| om0 250, —| o~ —|  —| 800 — —| | —
30° —12 —l1,000 100 —| —| —| 20250 = —  —| —
31 —23 1 800l 25 =| - —| 11,0000 —| —| —| —
32 —29 —| 2,500 400 —| —| - 2525800 —| — —| —
. BBR
1M glEe v e T L Il e w0 1 2 | -
2| KRF—6 1 2 o5  —| | = =] 8 3 o —| -
3| AF-16] —| 25 2 -] - —| - w0 1 -~ e
4 H—64 | —l1s00 | - - ~—|wnooo 15 = - -
5% - 2Ep. v — 200 . ~—| —{ - —| —p 100 50 2 —| 25
6 —10 : —| sl s —| - — - 20 - —| —| 40
7 ~161. —1 . o8 1000 - -] —| —| ‘4000 —| —| —| 10
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B R A M OA % (B12% F105)
No.| Locality | Type As | 'Sb Bi Ge | Ga In Sn Ag Tl Mo | Co | Gd
8 |® % Ep. v. —| 500| 50 — 1 —| -1 80 = —| -—| 20
9 |2 #— 4[Ep. v. — w0 - - | = = 20 —| - = -
10 |74 MP-3 |Ep. V. —| 250, 40 —| —| —| = 100 —| ~] —| -
11| £¥8 MF-5 [Ep. v. —| 80 10| —| —| —| — 8 —| = -} =
R
1|% %— 2[Ep. v. —| 80 100 —| - —|° =] 100 —| —| —| 20
2 | - MN— 3 —| 40 “100 —| —| —=| —| 200 —~| — —| -
3| MN- 38 —| 80 20 | —| = =l 200 —| = =1 10
4| MN-—9 —| 200 10, - - —| =] 100 —| - - 15
5 | ME 1 [Ep —| 2000 200 —| - —| - 280 ~—| ~—| -] -—
6 | Bt MN-28 |[Ep. v. —| 400 10, - — — —| 400 — - e
7| MN-30 —| 8o & ~| —| —=| =] 200 - —| -~ - -
ERR
1 | JNEmMm-35 |Ep. - - - - — — —| 100 — — —| 10
2 | dLiRmni-12 [Ep. — — 50| — - — —1 200 — — —| 10
3 | KE#o0a-1 [Ep: 2500 1,000 —| —1 —| —| 10 70, 10 —| —| 25
4 Od—2| — 70 10 —| —| —| —|2500 2 —| = 15
5| MM—19 = 2500 —| ~—| —| —=| —| s00 5 -—| —| -
6 | MM—17 —| 280 ~| —| —| —| =] 500 5 — = 10
7| MM-—16 —| 800, ~| —| —| ~—| —| 8o 5 —| —| -
8 | #AMM-4 [Ep. —l 500 . —| =] —| —| —!1,000 9 = = 25
9 | %/ #H— 2 Ep. — 4000 —| =] —| ~| = 400 ~| —| —| -
10 -3 - 7m0 - - -] =] —= 500 —-|. = -/ 10
11 | £ %— 3 [Ep. v. —| 2500 40| —| 10, —| —| 2000 —| —| —| 25
12 | %/ E— 5 |Ep. — 80 50| — — - —| 1000 — 1 = =
13 | fiAMM-1 Ep. v. —| 2,500 40 —| —| —| 201,000 —| =] —| 20
) Ep. v. : Low temperature vein deposits
X : Xenothermal deposits
B : Kuroko and Kuroko-type deposits
v. in Gr. : vein deposits in granite
7 g L
No.| Locality | As | Sb | Bi | Ge | Ga | In | Sn | Ni | Co | Mo | Ag | Tl | Cd
1A =1 50 —| —|. —| = - = =] = 250 —| 10
2 —2| = 20 - = = = = = - ~-| 20 - -
3 -3 wo| —-| - - - - - - - 20 —| 10
414 &—1 500 5000 —| —| -—| -] - - . —| 50 —| -
5% #— 2 5000 — —|  — - =/ - = -] s00 - -
6 |5  #— 3 goo| —-| —| - - - - = - 7m0  =| 15
7 | &¥EE— 1 5000 —| —| - = -/ - -/ - 7m0 —| -
8 -3 0000 — —| = = =l - = -=|toog —| -
9 -5 00 | - - - = = - - wmo. - -
10| -6 g0 —| —| -t = = = = -/ 70 - -
1 | REETE 2,500 40 —| 7 50 400 —| —| —|2,500 -
128 P—5 Loo —| ~—| —| = - - - - %0 - -
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“No.| Locality | As | Sb | Bi | Ge | Ga | In | Sn I Ni | Co| Mol|ag| T | ca
18i#  #E—2 =200 - - - - - -1 = =[s00 - -
M|k mw—1| —| 200 — - = = =l = =] —=| 20 —| 2
15 -2 = 400 25 —| —| —| —| = = —| 500 1] 10
16 =3 = 5000 ~— = - = = =] =] = s00 - -
17 —4| —| 50 258 —| — - ~—| - = —| s00 - -
HEHRREBAIL (22) Minor Elements in ‘Galenas from Oppu mine, Aomori Pref. (ppm)

No.| SamPle |y ocality | As | Sb | Bi | Ge | Ga | In | Sn | Ag | TI |Mo | Co | Cd
1 [Op. &-1|&# L—E4  —| 2,500 800 — 10, 50 1,000, 8 —| —| 20
2 |Op. A&-3l&g L—wW2  —| 2,500 10| —| —| —| 40 1,000 . B
3 Op. A&-5lAks L—W8  —|2,500 20 - =l 10 s00 —| —| —| 25
4 |Op. &-8#s% L—W17,  —| 100 400 —| —| — - 2500 —| —| —| 20
5 |Op. &=OA&s L—W20.  —| 100] 25 — 5| —| 250, —| —| —| 40
6 OP;F_lOZKi;«t L-w2s,  —| 501,000 —| —| —| —| s 5 —| ~—| 40
7 |Op. ~1j§ﬁpfﬁw19 ~ = wmo - -~ —|a2s00 § —| —| 10
8 |Op. —1/ ” - 40 75 — — — —| - 250 — — —| 20
9 |Op. —1, "o — = e00| - —| = =|1,000 5, —| -~ 25
10 [Op. —2|E 2L—W26 —| 40 10 - —| —|° ~|  —| 100 - —| -—| -
11 [Op. —4 & 2L—wW37,  —|2,500, 10, —| —| —| 10 1,000 —| = ~—[ 10
12 |0op. —7lk 4L—wW19 —| - 60| —| —| . —| —| 250 —| —| —| 10
13 |Op. —8/ 1 4L—w19| —| 75 500 — = 10 280, -—=| —| —| 15
14 |Op. —10/ 1 4L—wW19 —| 000 10, — —| —| —| 70 - —| —| —
15 |Op. —18| 1 5L—w2l —| = = 10 — = =] 100 —| - -] 20
16 0p. —14 . 5Py —| 402500 —| - -] 10500 10 -~ - -
17 |Op. —15| 1 %8, —| = - T - T e e
18 [Op.-F3F 2L—w9 —| 5000 10| —| -—| —| 101,000 — -—| —| 15
19 [Op. - F4[F 2L—w11l| —| 750 5000 —| —| —| 751,000 — —| —| 20
20 |Op.—TFw[F 2L—El| —| 500 10 — — 100 —| 500 K — — - -
21 |Op.—Fis|F 3L—ws —| —| 1 -—| —| — = 100 — - —| 10
22 [Op.~Fiel Gl < mol s~ = | 7{Looo 5 - —| 40

_ Analyst : K. Takahashi
TR AR (16) Minor Constituents in Galenas from Oizumi mine

- No.| Locality | As | Sb | Bi | Ge [ Ga{ In | Sn | Ni | Co | Mo | Tl | Cd | Ag
62| O — 1 — 2000 | —| - - - - - -| = 15 500
63| O — 3 —t e 30000 —| —| - — = - - 5| 4012,500
64| O — 4 — 80 | - ~| 1o - -] -~ —| 10 250
651 O — 6 — 80250 —| —| - — -~ - - 7 2505,000
6| O — 8 —| 400 28 —| | = 40 —| —| —| —| 15 100
67| O — 9 —| 8 10 - - - 1 — -] = —=| 20 200
68| 0 —10 —| 2000 ~100 —| | ~—| 28 - —= =l —| 20/ 250
69| O — 11 ~| =0 10 —| | | 20 —| -| -—| —| 20 250
70| O — 12 —| 400l s0f, —| —| - 20 —| - —| —| 15 200
71/ 0  — 18 —| s00 200 —| -—| —| 10 — —| = 11 20 500
72| 0 —34 — 250, 28 - | -—| 1B - - -—| -—| 20 300
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. No. Locality As Sb .| Bi Ge | Ga | In Sn | Ni Co | Mo | Tl Cd | Ag
731 0 — 51 | 100 200 | ~| —| 15 —| | =l =] 20 500"
74| 0O — 54 —{ 80 100 —| —~ —| 1w - - - | 15 750
75| 314m v.* - 80 20 — — -] 20 - —| —| - —| 10 20
76 | 3l4m v. —| 250, 100 ~| —| = 25 | —] —| —| 10/ 250

* No.75 : Galena in druse 7 ‘

An asterisk indicates that, the element was present amount less than the sen51t1v1ty

Analyst : K. Takahashi
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