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Ores and Electrum from Some Kuroko
Deposits Developed Recently

— The Fukazawa Ore Deposits, Akita Prefecture, Japan —

by Juichi SaTo, Toshimitsu ARAGANE, Hiroyuki MAEDA
and Youichi HAGIWARA

It has been noted that the Fukazawa ore deposits were found in the central area
of the Hokuroku basin, while the other stratabound type Kuroko deposits are restricted
to the marginal area of this basin.

So the mineralogical problems on the ores from the ore deposits, as well as those
of other geological aspects, have been given much attention.

Recent studies on the ores of the Kuroko deposits revealed that electrum is one
of the most abundant and fairly ubiquitous minerals among minor constituent minerals.

This fact suggests that the detailed studies on the features and the modes of occur-
rence of electrum will be of great use in elucidating the genetic differences in each
Kuroko deposit.

From this point of view, in addition to general descriptions on the ores, the present
work chiefly dealt with modes of occurrence, associations, grain sizes, reflectivity values
and chemical compositions of the electrum from the Fukazawa ore deposits. From the
results obtained some genetic problems are mainly discussed here in comparison with
those of other Kuroko deposits. :
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Fig. 1.

Location map of the Fukazawa mine.
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Fig. 2. Geological section of the Tsunokakezawa ore bodies in the Fukazawa
ore deposits (After the Fukazawa mine, the Dowa Mining Co., Ltd.).
1: Basalt, 2: Pumiceous tuff, 3: Ore body, 4: Silicified zone, 5: Tuffs, 6: Dacite.
Solid lines: The levels and the inclines.
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Fig. 3. Columnar section of cores from the TK-125
borehole, showing vertical variation of alteration
mineral assemblages.

1: Tuff and mudstone, 2: Basalt, 3: Ore, 4: Tuff,-5: Dacite,
6: Sericite-chlorite-quartz, 7: Sericite-chlorite-montmorillonite-
quartz, 8: Sericite-chlorite-calcite-quartz, 9: Sericite-chlorite-
calcite-zeolite-quartz, 10: Sericite-barite-gypsum-quartz, 11: Mg-
chlorite, 12: Sericite-quartz.
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Photo. 1. Electrum-bearing fine-grained Photo. 2. Electrum-bearing medium-
Kuroko rich in barite. Sample grained Kuroko. Sample number
number 73100438. 73100407.
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Photo. 3. Fine-grained massive Oko. ‘ Photo. 4. Ryukako. Sample number
Sample number 73100421. H 73100513.
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Photo. 5. Keiko.” Sample number Photo. 6. Massive barite ore. Sample

73100613. number 73082321.
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Fig. 4. Modes of occurrence of the ores.
A: Lower part of the ore body (Tsunokakezawa ore bodies, —150 to —170 Meter
Level, Wall of the incline).
B: Upper part of the ore body (Tsunokakezawa ore bodies, —130 Meter Level,
21 Go, Wall of the incline).
1: Basalt, 2: Ferruginous quartz, 3: Massive barite ore, 4: Fine-grained compact Kuroko,
5: Medium-grained Kuroko, 6: Oko, 7: Ryukako, 8: Gypsum, 9: Clay, 10: Tuff.
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Table 1. Gold and silver contents and Ag/Au in the ores from
the Fukazawa ore deposits.

Occurrence ISample number: Kind of ore i Au (g/t) “ Ag (g/t) ! Ag/Au

Upper part 73082304 Kol il - 4B } 122 | 2244

of 73100437 |  Kuroko 87 . | .. 3001 345

ore bady 73100438 | Kuroko 200 | 7008 23.8

73100533 | Kuroko 20! L PHERTE O LAY

73100404 Kiirdko 25 | 1115 446

Eower paie 73100407 Kuroko i 80 | 3840 480

of 73100521 Oko 38 ’ 495 | 13.0
ore body 73100518 | Ryukako | Thicifie 6.7

FH T RiEhHoREL TS ar BHE 8§ 77 ft 4 #

7 — A4 Cp: 3L, Py: gk, Sp: KM
Cp: #$ASL, Py: gk #KE S 73100407 M e S 73100404
Photo. 7. Colloform texture having well- Photo. 8. Replacement texture. Cp, chal-
developed shrinkage cracks. Cp, chal- copyrite; Py, pyrite; Sp, sphalerite.
copyrite; Py, pyrite. Sample number Sample number 73100404.

73100407 M.



418 VeEF— « FE4BOE - RImEZ « KEE—

BE 9 MWL & R O SCRMI FH 10 ik K M #

Bn: MR, Cc: MEgagh, Cp: AL, Cp: #g, Fa: WML, Gl: L,
Py: &g RBHES 74112020 Sp: PIMEHFL MBS 73100535
Photo. 9. Bornite-chalcocite graphic texture. Photo. 10. Veined texture.
Bn, bornite; Ce, chalcocite; Cp, chalcopyrite ; Cp, chalcopyrite ; Fa, fahlore; Gl, galena;
Py, pyrite. Sample number 74112020. Sp, sphalerite. Sample number 73100535.
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Fig. 6. Modes of occurrence of electrum-bearing ores (Tsunokakezawa
ore bodies, —170 Meter Level).

A : Upper part of the ore body, B: Lower part of the ore body.
1: Fine tuff, 2: Barite-rich Kuroko, 3: Barite-rich Kuroko showing size
grading, 4: Fine-grained compact Kuroko, 5: Medium- and coarse-grained
Kuroko, 6: Barite veinlets, 7: Altered tuff, 8: Silicified tuff.
%k : Location found electrum under the microscope.

BEE 11 h#fibho=v 7} 7 4 BHE 12 Jifghdho=v 7+ 7 A
Au: =v 7 + 7 &, Fa: Mg, Gl: 5445, Au: =v 7 + 7 ~, Fa: MFEsRE, Gl: 55,
Sp: WilsgL, Ba: i OBHS 73100437 Sp: KHEgg., Ba: Eihf RBHS 73100438
Photo. 11. Electrum in galena. - Photo. 12. Electrum in galena.
Au, electrum ; Fa, fahlore; Gl, galena; Sp, Au, electrum; Fa, fahlore; Gl, galena; Sp,
sphalerite ; Ba, barite. sphalerite ; Ba, barite.

Sample number 73100437. Sample number 73100438.
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Grain sizes of electrum from
the Fukazawa ore deposits.
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Fig. 8. Minerals associated with electrum

from the Fukazawa ore deposits.
Gl, galena; Cp, chalcopyrite; Sp, sphalerite;
Fa, fahlore; Py, pyrite; G, gangue minerals.

e &t - MIHEZ - REH—

%

80 1
60
E
3 40+
=2
20 -
0 T T lm
NF. 450 530 600"
B9 HREKD=v 7 7 40KEHE

Fig. 9. Reflectivity of electrum from
the Fukazawa ore deposits.
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Ap: =V 7 17 AORGEHEBEIEIT Au: =v 7+ 5 A, Cp: ¥4k, Fa: /ISR, Sp: BEHE, Py:
WERAL BB 5 73100407 T, Ay: CrO3+HCl 5 BREBR L=V 7 5 A D XEFHMBEER, As: CrO;
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Photo. 13. Microtexture and composition of electrum.

A;: Photomicrograph in plain reflected light. Au, electrum; Cp, chalcopyrite ; Fa, fahlore; Sp,
sphalerite ; Py, pyrite. Sample number 73100407 T. A,: Photomicrograph in plain reflected light.
Electrum etched by CrOs;+HCI for 5 seconds. Ajz: Scanning electron photomicrograph of electrum
etched by CrO3+HCI for 5 seconds. Close-up view of the same spot with Photo. 13 A; (Hitachi
HSM-2B scanning electron microscope, 20 kV, 100 #2A). B, : Photomicrograph in plain reflected light.
Au, electrum ; Gl, galena; Sp, sphalerite; Py, pyrite. Sample number 73100407 E. B,: Au L. char-
acteristic X-ray image. The same spot with Photo. 13B;. Bj: Ag L. characteristic X-ray image
(Shimazu ARL electron micro-probe X-ray analyzer, 20 kV, 0.01-0.02 zA).
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