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ABSTRACT

A second occurrence of jaskélskiite has been found in
the massive zinc-copper-lead sulfide deposit at Izok Lake,
Northwest Territories. The mineral occurs as lath-shaped
crystals up to 150 X 300 ym in galena associated with pyrite,
pyrrhotite, marcasite, chalcopyrite, tetrahedrite and native
bismuth. In reflected, plane-polarized light the mineral is
strongly bireflectant from greenish grey to greenish white,
with no reflectance pleochroism. It is strongly anisotropic.
VHN5, 148-185. Reflectance spectra and color values for
three grains are supplied. The structural cell is orthorhombjic
with dimensions: ¢ 11.31(1), b 19.79(2), ¢ 4.087(4) A.
Two space groups are possible: Pbnm and Pbn2,. The
strongest six lines of the X-ray powder pattern [d in A 4)]
(hkD)] are: 2.751(100)(301, 241, 311), 3.73(90)(150,240,310),
2.957 (90)(231), 3.59(60)(121), 3.33(60)(131), 1.787(60)
(312,0101). An electron-microprobe analysis of a single
specimen gave Cu 0.8, Pb 48.5, Bi 17.4, Sb 14.6, S 17.6,
total 98.9 wt.%, which corresponds to the formula
Pb,, ,Cu,(Sb,Bi), ,Ss, with Sb > Bi, x=0.15.

Keywords: jaskdlskiite, Pb-Cu-Sb-Bi sulfosalt, Izok Lake,
Northwest Territories, reflectance data, microprobe
analysis, X-ray powder data.

SOMMAIRE

On signale la deuxi¢éme localité de la jaskdlskiite, dans
le gite de sulfures massifs de Zn, Cu et Pb du lac Izok (Ter-
ritoires du Nord-Ouest). Les cristaux, en minces plaquet-
tes qui atteingnent 150 %300 pm, se présentent dans la
galéne qui fait partie de I’assemblage pyrite, pyrrhotine,
marcasite, chalcopyrite, tétraédrite et bismuth natif. En
lumiére réfléchie polarisée rectilignement, cette espéce est
fortement biréflectante de gris verdétre A blanc verdatre.
Elle ne montre aucun pléochroisme de réflectance, mais elle
est fortement anisotrope. VHNjo 148-185. On présente des
spectres de réflectance et une évaluation de la couleur pour
trois grains. La maillg est orthorhombique, ¢ 11.31(1), &
19.79(2), ¢ 4.087(4) A. Le groupe spatial est Pbnm ou
Pbn2. Lgs six raies les plus intenses du cliché de poudre
[d en A (I) (kkl)] sont: 2.751(100)(301,241,311),
3.73(90)(150,240,310), 2.957(90)(231), 3.59(60)(121),
3.33(60)(131), 1.787(60) (312,0101). Une analyse & la
microsonde électronique a donné: Cu 0.8, Pb 48.5, Bi 17.4,
Sb 14.6, S 17.6, total 98.9% (en poids), ce qui correspond
4 la formule Pb, . ,Cu{Sb,Bi),_,Ss, dans laquelle Sb >

Bi et x=0.15.

Mots-clés: jaskolskiite, sulfosel de Pb-Cu-Sb-Bi, lac Izok
(Territoires du Nord-Ouest), réflectance, analyse 4 la
microsonde électronique, cliché de poudre.

INTRODUCTION

Jaskdlskiite is a newly discovered Pb-Cu-Sb-Bi
sulfosalt from the Vena deposit, Sweden, described
in this issue by Zakrzewski (1984). Simultaneously,
a second occurrence of this mineral was discovered
during a study of the Izok Lake massive sulfide
deposit, Northwest Territories, Polished sections of
jaskélskiite from Izok Lake are deposited in the Na-
tional Mineral Reference Collection housed at the
Geological Survey of Canada, Ottawa, the British
Museum (Natural History), the Royal Ontario Muse-
um, Toronto and the Bureau de Recherches Géolo-
giques et Miniéres, Orléans, France.

OCCURRENCE

Izok Lake is located at 65°39’N, 112°49’W in the
northern part of the Slave structural province, North-
west Territories. It is 366 km north of Yellowknife
and 300 km south-southeast of Coppermine, the two
nearest settlements. The geology and exploration his-
tory of the deposit are given by Money & Heslop
(1976) and Bostock (1980). The deposit occurs in
highly metamorphosed Archean metavolcanic rocks
that have undergone at least three major phases of
folding.

The major ore-minerals are pyrite, sphalerite, pyr-
rhotite, silver-bearing chalcopyrite, magnetite and
silver-bearing galena, with minor to trace amounts
of thirty-one other species. A complete mineralogi-
cal description of the Izok Lake deposit will be
reported elsewhere. Jaskolskiite is rare in the deposit,
having been identified in only 3 of the 38 drill holes
examined. It is most abundant in drill hole 88, where
it occurs in galena-rich stringer ore between 44.2 to
48.2 m and between 58.8 to 60.4 m. In drill hole 13,it
is less abundant, occurring between 58.8 to 59.7 m
in disseminated galena within a chlorite-biotite~
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TABLE 1. COMPOSITION OF JASKOLSKIITE FROM 1ZOK LAKE

Weight percent

Sample Cu Ag Pb Bi Sb S Total
Hole 88, 153.1 0.8 - 485 17.4 14.6 17.6 98.9
Hole 13, 193.0 0.8 0.2 49.4 18.0 14.1 18.0 100.5
Hole 8, 222.0 0.6 - 49.3 15.7 15.2 17.9 98.7

Atomic proportions
Hole 88, 153.1 0.1l - 2.13 0.76 1.09 5
Hole 13, 193.0 0.12 0.02 2.12 0.77 1.03 5
Hole 8, 222.0 0.08 - 2.13 0.67 1.12 5

Theoretical Formula Pb, _ Cu_ (Sb, Bi), _ S; with
Sb > Bi, x about 0,15, 2*X X 2-X73

Compositions are derived from electron-microprobe data.

cordierite footwall of the massive ore-zone. In drill
hole 8, it was identified in one polished section at
67.7 m, occurring with native bismuth as inclusions
in galena. Since all Izok Lake drill-core lengths were
recorded in feet, the sample-number designation used
in the tables and figures refers to feet.

ELECTRON-MICROPROBE ANALYSES

The analyses were performed with a Materials
Analysis Company electron microprobe operated at
20 kV and a specimen current of 0.025 microam-
peres. X-ray lines examined and standards used are
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CuKa (synthetic CuS), AgLla, SbLa (synthetic
AgSbS,), PbLe, SKa (synthetic PbS), and BiLa
(synthetic Bi,S;). The data were corrected using a
modified version of the EMPADR VII computer
program of Rucklidge & Gasparrini (1969). Results
of the analyses are given in Table 1. These are in close
agreement with those reported by Zakrzewski (1984).
The formula is ideally Pb,, ,Cu(Sb,Bi), ,Ss, where
Sb exceeds Bi and x is equal to 0.15. For a normal-
ized formula Pb, ;sCuy 15Sb, ¢sBiy 7755, the calculat-
ed density is 6.59 g/cm’ with Z=4.

PHYSICAL AND OPTICAL PROPERTIES

JaskOlskiite occurs as lath-shaped crystals (Figs.
1a, b) in galena, commonly associated with pyrite,
pyrrhotite, marcasite, chalcopyrite, tetrahedrite and
native bismuth. The mineral is generally free of in-
clusions, but a few crystals contain small blebs of
galena, whereas other crystals have a reaction rim
consisting of an intergrowth of tetrahedrite, native
bismuth, galena and an unidentified Ag-Pb-Sb-Bi
sulfosalt (Figs. 2a, b). Jaskdlskiite crystals seldom
exceed 150 % 300 pum. Many crystals exhibit a good
cleavage parallel to the elongation direction. The
microhardness VHNj,, based on three indentations,
falls between 148 and 185, equivalent to a Mohs
hardness of 4. The minerals could not be isolated
in sufficient quantity for a determination of density.

_ 100um

Fic. 1.a. Elongate crystal of jaskélskiite (ja) in a matrix of galena (gal) with anhedral pyrite (py). Nicols slightly crossed.
Hole 88, 153.1. b. Several lath-shaped crystals in galena with anhedral pyrite. Small white blebs in galena are native
bismuth. Note the anisotropism of jaskélskiite. Crossed nicols. Hole 88, 153.1.
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F1G. 2.a. SEM back-scattered image of euhedral jaskdlskiite (ja) in galena. Parts of the crystal contain a reaction rim
consisting of tetrahedrite, galena, native bismuth and an unidentified sulfosalt (s). Hole 88, 198.0. b. SEM back-
scattered image of a jaskdlskiite crystal with a reaction rim of intergrown tetrahedrite (tt), native bismuth (Bi), gale-
na and an unidentified sulfosalt (s). Small blebs of galena occur as inclusions in the jaskélskiite.

In reflected, plane-polarized light, jaskolskiite is TABLE 2. ASKOLSKIITE: REFLECTANCE DATA
strongly bireflectant. Reflectance pleochroism is ab- Grain 1 Grain 2 Grain 3

sent (Table 2, Fig. 3), but the strength of the bireflec- *m R R ™ ™, ®R ™' R R Ry R

1 i i i i 400 41.7 B4.7  27.0 29.9 44,6 29.4 38.4 44,9 23.7 30.5
ance 1s suCh that theugreen:ILSh Whlte to. greeqlSh grey 410 41.6 02.5 26,8 29.6 44,3 29,0 38.4 44,8 23.5 30.1
appearance of the mineral in some orientations can gg Zi; z:; gg.g g;.; Z;; gg.g gg g zzz ggg g ;
give a false impression of pleochroism, or pseu- s s1il 435 260 28.6 43.2 2.8 38,1 841 227 283
dopleochroism. It is strongly anisotropic; some Sec- 450 s0.0 3.6 25.7 28.3 2.9 27.5 3o w9 ma 2y
1 3 * "3 460 40.7 43,4 25,5 27,9 42,7 27.2 7.8 o .
tions are symmetrical, others asymmetrical, with the ;55 157 54 2% 239 w3 7o s wb 2o 77
3 3 480 40,2 42,9 24,9 27.4 &2, 6. 7.4 .
res‘:llt tpat the SequePce Of IOtatlon.nnts can be fr(.)m 490 40.0 42.8 24.6 27.2 42.1 26.5 37.2 42,9 21.6 27.1
eancuon to Promeh grey, greenish grey, greenish 0 o0 6 s 20 w263 3o s2e 21 269
white, brownish o purplish grey, brownish grey o 8 27 1 B3 B3 41 &l 23 B 42 &
extinction and then, dark blue, slate grey, pale-bluish B0 35 w2 2l 26 :i:§ gig ;gig 2 2o 26k
grey, bluish white, light grey, dark grey, purple, to SR 5 ‘7 'a L 20'9 26'1
extinction. With the analyzer uncrossed by 1-2°, the 35 2 i1t 57 22 sz 6 3% 417 e s
rotation tints do not change except to become more 3% 30 416 B 2o M0 a6 s e 28
vivid. The asymmetry in crossed polars is the stron- %0 2.0 4.5 234 25.8 4.9 2.2 3.0 4l 205 257
gest opticl evidence that jasklskiite s biaxil, since 48 %7 43 B2 B7 wr my % 2 By 22
the reflectance spectra measured on three grains 620 3.7 1.2 2.1 254 405 247 358 4.0 203 25.3
N . A . 630 38.6 &41.0 23.0 25.3 40.3 2%.5 35.6 40.8 20.2 25.1
could reasonably be interpreted as fitting a uniaxial w0 386 sol9 2203 251 soll 2k 355 40l7 2001 249
mineral. In Table 2, R, and ™R, for grains 1 and o 382 s.6 2.6 29 %0 AL 34 W05 19,9 2.8
L. i .. 660 38.0 40.4 22.5 24, . A . . . .
3 are remarkably similar, and R’ and R’ for grain  ¢n 3.3 40,1 72 68 ok 237 5.6 0 196 2.3
2 are within 1% of these, that is, within acceptable & 775 3.7 5is 755 380 232 ohe o6 1oz 7m0
21.5 23.6 38.6 23.0 344 39.3 19.0 23.7

measurement error for microscope photometry, It 7% 7.0 ».4

is relatively unusual to locate an isotropic grain jn ~ olor values relative to the CIE ilkuminant C o
1 i 3 3 3 3 . . .302 0.302 0.305 0.302 0.305 0.035 0.302 0.
a random section of a biaxial mineral since this me- v S s e 3 0313 os 0313 o3t 0308 0,306
i 1 . . . . 2 25.6 36.% 4.8 . .
ans that the grain has been cut and polished normal Y %7 %o %6 % W W 7w we s
to one of the mineral’s rotation axes. Indeed, it is  Pe% 2! 20 35 &0 22 39 25 22 ki 33

so unusual that the Committee on Symbols and Defi-  Color values relative to the CIE illuminant A

i . 0.443 0063 0.440 0,500 0.553 0.540 0.443 0,342 0,350 0,439
nitions of the IMA/COM has not provided a sym- 3 0.06 0,507 0.405 O0.405 0.607 0.406 0.406 0.606 0.%05 .40

3 i 3 Y% 39.1 41.7 23,6 26.0 41.1 23,4 36,2 &l.6 20.7 25.9
bol for this case. For this reason, in Table 2, the more 491 451 %0 490 492 691 &9 491 490 489

. . - . M
general symbol for an anisotropic mineral that is P% 1.0 3.1 19 20 1.2 20 11 13 e 21
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FIiG. 3. Ry, R, (upper curves) and iR, imR, spectra (lower curves) between 400 and 700 nm for three grains of jaskél-
skiite. Sample is from hole 88, 153.1. All the spectra were measured relative to a WTiC standard, Zeiss number
314. The imR spectra were measured using Zeiss oil Np 1.515. Measurement procedures and equipment are as
described by Harris et al. (1984).

TABLE 3. X-RAY POWDER-DIFFRACTION DATA FOR JASKOLSKNTE,  measurably isotropic R’ is used (Criddle 1980).
Izo:;:ﬁ;;;rl'n Color values for the three grains show excellent
) agreement between the observed and calculated

N ° 2 ° s ° N N . . . Eype
fest?  dAmeas.t dAcalc? kI est dAmeas. dAcalc N4 color, N, in all instances being in the green sefc‘;or,
10 5.67 5.70 130 40 2,120 2.1l6 081 firms the eye’s impression of low
5 5.45 5.44 210 25b 2.041 2,043 002 the IOVV. Pe070 COl:l . ¥ P
3 4.96  4.95 040 1.979 0100 saturation of this tint.
20 4,30 4.29 230 10 1.981 1.979 371
3.74 150 1.979 501
90 3.73 3.72 240 20 1.964  1.963 550 X-RAY STUDIES
3.70 310 1.900 461
60 3.59 3.58 121 1.899 390 3 33
60 3.33 332 I3l 50 1.903 g0l 53 ’I.‘wo frag;nents of Jask.élskute, dug put of a
gg gf’g gf‘; fgg i?ﬁg §?2 polished section, were examined by precession X-ray
30 3 s 221 60 L1787 17781 glo1 diffractometry employing Zr-filtered Mo radiation.
20 2o 250 B 5 s 1008 Precession photographs of 4k0, hk1 and 310*Ac*
B R D (with 310* as the dial axis) were taken of one frag-
’ 2.75k 311 ment and 0kl—2kI, hO/— h3I (with c* as the dial axis)
S - G (4 were taken of the other fragment. The small size of
» 22 220 3 the crystals necessitated one-week exposures for all
50 2,192 2,192 431 final photqgraphs. o
5 2109 28 7 Jaskolskiite is orthohombic, with measured cel}-
Cimtoreities ostimated from  116.6 P——— ” parameters @ 11.4, b 19.8 and ¢ 4.08 A. Systematic
intensifies estima rom 0 MM 0. mera pattern . . — .
employing Ni filtered Cu radiation (A CuKa = Lost1785) absences, 40! with 4+ /=2n and 0k! with k =2n, dic-

2114.6 mm. Debyg-Scherrer powder camera, Cu radiation, Ni filter (A H 1851
CuKa = 1.54178A); admixed galena lines omitteg, b = broad lines tate either Pbnm (62) or Pbn2, (33) as permissible

Sindexed with a = 11.31, b = 19.79 and ¢ = 4,087A space-groups.
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The X-ray powder-diffraction data for jaskdlski-
ite from Izok Lake are listed in Table 3. These data
are in good agreement with those obtained by Zakr-
zewski (1984) on material from Vena, Sweden. Re-
fined unit-cell parameters, based on 13 powder lines
between 4.30 and 1.724 A for which unambigous in-
dexing was possible, gave a 11.31(1),
b 19.79(2), ¢ 4.087(4) A, V 914.8 A3 and
a:b:c=0.572:1:0.207.
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