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AN OCCURRENCE OF VALLERIITE FROM NEW IMPERIAL MINE,
YUKON

W. PETRUK *, D.C. HARRIS * anp E]J. MURRAY **

During the course of mineralogical investigations of ores in connection
with beneficiation tests being conducted in the Mineral Processing Divi-
sion, Mines Branch, an ore sample was received from New Imperial Mines,
Yukon. This sample had been submitted to the Mines Branch by Dr.
A.C. Skerl, consulting mining geologist, Vancouver, B.C. in April, 1964.
Dr. Skerl stated that the late Dr. R.M. Thompson, University of British
Columbia had identified valleriite in a specimen of this ore. A thorough
study of the ore failed to reveal the presence of valleriite, and therefore
Dr. Skerl kindly submitted part of the specimen that had been studied
by Dr. Thompson. This specimen, about %; inches of quartered drill core,
contained a valleriite with such a distinct x-ray diffraction powder pattern
that it was used as a standard in the Mines Branch x-ray diffraction
laboratory. In 1969, D.C. Harris analysed the valleriite in this specimen
with an electron microprobe, using synthetic CuFeS,, MgO and Al O, as
standards, and processing the data with a computer program that included
corrections for absorption, fluorescence and atomic number. X-ray powder
diffraction data and unit-cell dimensions were obtained by the film method
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by E.J. Murray using 114.6-mm-diameter, Debye-Scherrer powder came-
ras, and Fe-filtered Co radiation. Film shrinkage corrections were applied
and intensities were estimated visually. Pieces of the specimen are stored
in the National Mineral Collection, G.S.C., Ottawa, and the Royal On-
tario Museum, Toronto.

The ore from New Imperial Mines is composed of disseminated ore
minerals in gangue. The ore minerals are magnetite, bornite, chalcopyrite,
chalcocite, native copper, valleriite, covellite and pyrite, and the gangue
minerals are pyroxene, serpentine, amphibole, chlorite, calcite and garnet.
Magnetite is the most abundant ore mineral and it contains inclusions
and veinlets of the copper-bearing minerals. The valleriite is present as
veinlets along the cleavage planes in magnetite and along grain boundaries
between the magnetite and bornite (Fig. 1). The bornite is intergrown
with chalcocite.

rons
Fie. 1. Photomicrograph of a polished section showing valleriite veinlets
(val) along cleavage planes in magnetite (mag) and along grain boundaries.
A bomite (bn) grain partly intergrown with chalcocite (cc) is also present.



VALLERITE FROM YUKON 887

The structure of valleriite, recently determined by Evans & Allmann
(1968) for material from Loolekop, South Africa, consists of alternating
layers of copper-iron sulphide and magnesium-aluminum-iron hydroxide.
Spot analyses by means of the electron microprobe show that the valleriite
from New Imperial Mines contains constant amounts of Cu, Mg and S
and variable amounts of Al and Fe (Table 1). Calculated formulae
suggest that the sulphide layer has a constant composition and that the
aluminum and iron variations occur in the hydroxide layer. Data for spots
containing maximum and minimum amounts of aluminum are given in
Table 1, and formulae for valleriites reported to date are given in the
footnote. The x-ray powder diffraction pattern for the New Imperial
Mines® valleriite (Table 2), has more reflections than the powder pattern
for the Loolekop valleriite, but corresponds to that of a valleriite-type
mineral from Noril’sk, Western Siberia (Harris et al. 1970).

TasLe 1. CHEMICAL COMPOSITION OF VALLERITE FROM NEW IMPERIAL. MINE

Element Spot 1, Wt.% Spot 2, Wt.%
Cu 26.65 26.68
Fe 17.85 2269
Al 3.59 0.95
Mg 9.94 10.31
S 22.59 22.49
OH (calculated)  19.59 19.85
Total 100.21 10297

OH (calculated) = Amount of OH required to combine with analysed

quantities of Mg, Al and the Fe in excess of that to
give (Cu,Fe)sS,.

= (Cuy_19Feo 8152.00) . 1.64(Mgg 71Alg 25Feg 0s(OH)2).

= (Cuy_zoFep 50S2.00) - 1.67(Mgo.73Alg 0sFeo 21 (OH)3).

= (Cug g1Fe;.1052.00) - 1.56(Mgo, ssFeo.17(OH)2).
(Springer 1968).

= (Cuo,gsFer 0752.00) - 1.53(Mgo_esAlo,32(OH)2).
(Evans & Allmann 1968).

= (Cuy_o4Feg 0652.00) - 1.67(Mgo.75410.00Fe0.17(OH)2).
(Springer 1968).

= (Cuy_goFe1.0052.00) - 1.47(Fe(OH)z).
(Harris et al. 1970).

Spot 1
Spot 2

Kaveltorp, Sweden
(type locality)

Loolekop, South Africa

Loolekop (Palabora),
South Africa

Noril’sk, Western Siberia
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TasLe 2. X-rAY Powper Drrrracrion PATTERN OF VALLERITE FROM NeW IMpERIAL. MINE

a=3780 = 0.0034 ¢ =34.14 + 0.024

hkl d(calc) d(obs) I
00 3 11.3804 11.371A 10
722 * 3
00 6 5.690 5.701 10
009 3.793 3.800 5
101 3.259 3258 8
01 2 3214
3.143* 6
10 4 3,057 3.051 1
0135 2952 2.950 1
00 12 2.845 2.848 5
2.796* 1
107 2718 2720 2
2.675* 1
or8 2.597 2.599 1
2.484* 3
10 10 2.363 2.364 1
00 15 2276 2277 4
2.110* 5
10 13 2.049 2.0471 5
01 14 1.956 1.955 2
00 18 1.897 1.892 7
113 1.864 1.868 7
116 1.794 1.792 3
119 1.692 1.690 2
021 1.635 1.634 3
00 21 1.626 1.621 2
11 12 1.574 1.574 2
027 1.552 1.550 2
02 10 1476 1.472 1

* X-ray diffraction lines thar cannot be indexed as valleriite, using the structure of
Evans & Allmann (1968) but correspond to those reported for valleriite from Noril’sk,
Western Siberia (Harris et al. 1970),



