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Tucekite, a new antimony analogue of hauchecornite

J. Just
Australian Selection (Pty.) Ltd,, Perth, Western Australia

AND

C. E. FEATHER

Anglo American Corporation of South Africa Ltd., Johannesburg,
Republic of South Africa

TUCEKITE, NioSb,Ss, was found as microscopic
grains in a mineralized Archaean chlorite schist at
Kanowna (35° 35’ S., 121° 36’ E.), Western Aus-
tralia, and in the gold-bearing conglomerates of the
Witwatersrand System (26° S, 27° E), South
Africa.

The nickel mineralization at Kanowna is located
in metamorphosed basic and ultrabasic rocks of
the Morelands Formation, which is part of the
Kalgoorlie-Yilgarn succession of the West Aus-
tralian Archaean shield. The tucekite-bearing
mineralization occurs as an approximately 2 cm
thick zone of disseminated sulphides in a chlorite
schist near its contact with a serpentinized ultra-
mafic intrusive rock. Tudekite is here associated
with millerite, pyrite, chalcopyrite, gersdorffite,
pentlandite, magnetite, and supergene polydymite.
Tucekite occurs as rims and irregular grains partly
replacing millerite, and was apparently formed
during the later stages of the ore-forming process
by reaction of Sb-bearing solutions with millerite.

In the Witwatersrand the mineral was found in a
heavy mineral concentrate prepared from ore from
the Vaal Reef, Vaal Reefs mine, Klerksdorp (Far
West Witwatersrand), and in a mixed concentrate
from the Carbon Leader Reef and the Ventersdorp
Contact Reef, Western Deep Levels Ltd., Carlton-
ville (West Wits Line). Although rare free grains of

tucekite are found, the mineral is more commonly
intergrown with gold, and in the Vaal Reef the
mineral is also found intergrown with gersdorffite.

Empirical formula of the Kanowna mineral is
(Ni, Fe, C0)5.95(Sb, Bi, Te);.o(Sb, As);.045s; that of
the Witwatersrand mineral is (Ni, Fe)o.qo(Sb,
Bi);.00(Sb, AS);.0¢Ss- The structural formula is
assumed to be NiviNi;SbviSb¥iigySy; Z = 1. The
mineral is opaque, has a metallic lustre, and is pale
yellow. Under the microscope in reflected light it is
pale brownish-yellow; bireflectance not discern-
ible; anisotropy very strong with deep brown and
greyish-blue polarization colours; reflectivity high.
Indentation hardness 718 kg/mm? (20 g load);
417 kg/mm? (10 g load).

Strongest Debye-Scherrer powder-pattern lines
of the Witwatersrand mineral are 2-76 (10) 211;2-38
(8) 112; 228 (8b) 221, 310; 1-850(8) 222; 4-33 (7) 101;
1-793 (7) 400, 302. By analogy with hauchecornite,
the pattern can be indexed on a tetragonal unit cell
with a = 7174 A and ¢ = 5-402 A; p (calc) = 615
g/cm3, Type material is preserved in the British
Museum, London, and the National Museum,
Prague (Czechoslovakia).

The full paper appears in the Miniprint section, pp.
Ma21-22.
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INTRODUCTION

The mew mineral was found independently by C.E.F. in the Witwatersrand
gold-bearing conglomerates and by J.J. in a mineralised Archaean chlorite
schist in Western Australia. As the proposals were sent to the I.M.A.
Commission on New Minerals and Mineral Names almost simultaneous\x, the
authors agreed to joint authorship. Both the mineral and name rucekite
(toochekTt)* were approved by the Commission.

The mineral is named in honour of Dr Karel Tufek, C.Sc., Curator of
Minerals at the National Museum in Prague, Czechoslovakia.

OCCURRENCE

Tulekite has so far been found at three localities; one in Australia at
Kanowna rear Kalgoorlie, North-East Coolgardie Goldfield, Cemtral Division,
Western Australia (30°35'S, 121°367E); and fwo in South Africa - the West
Wits Line of the Witwatersrand (26°25'S, 27°30'E), and the Ear West
Wicwaterstand (26°50°S, 26°45'E).

The aickel mineralisation at Kanowna is located in metamorphosed basic and
ultrabasic rocks of the Morelands Formation (Williams, 1970), which is part
of the Kalgoorlie-Yilgarn succession of the West Australian Archaean shield
(Prider, 1965). The tulekite-bearing mineralisation occurs as an
approximately 2em thick zone of disseminated sulphides in a chlorite schist
near its contact with a serpentinized ultramafic intrusive rock (R.G.
Ashton, pers. comm., 1975).

Tulekite is here associated with millerite, pyrite, chalcopyrite,
gersdorffite, pentlandite, magnetite and supergene polydymite. Tulekite
occurs as rims and irregular grains partly replacing millerite (fig. 1),
and was apparently formed during the later stages of the oreforming process
by reaction of Sb-bearing solutions with millerite.

In the Witwatersrand, the mineral was found in a heavy mineral concentrate
prepared from ore from the Vaal Reef, Vaal Reefs mine, Klerksdorp (Far West
Witwatersrand), and in a mixed concentrate from the Carbon Leader Reef and
the Ventersdorp Contact Reef, Western Deep Levels Ltd., Carltonville (West
Wits Line). Although rare free graing of tudekite are found, the mineral
is more commonly intergrown with gold (fig. 2.); and in the Vaal Reef the
mineral is also found intergrown with gersdorffite. Other antiwony-bearing
minerals observed im the reefs are dyscrasite, michemerite, geversite,
tetrahedtite, stibmite, sudburyite and stibiopalladimite (Feather and
Koea, 1975).
* The diacritical mark over ¢ in the Czech language denotes a change in
pronunciation from (ts) to (ch) sound and cannot be omitted; < is
considered a letter separate from c.

F16. 1. Tufekite rim around millerite. Kanowna.
Sample A 523438, polished section, reflected light,
nicols X.

FIG. 2. Tulekite rim around native gold. Witwatersrand.
Sample M./76/691, polished mount, reflected light,
nicols parallel.

PHYSICAL PROPERTIES
The optical and ather physical properties of tufekite Ecom both localities
are given in Table I.
A Reichert microphotometer and silicon carbide standard were used for the
reflectance determination of the Witwatersrand tulekite; a non-commercial
microphotameter and standards comprising silicon and a high reflectivity
glass were used for the Kanowna mineral.
The microhardness values of both the Kanowna and Witwatersrand tulekites
were determined using Vickers identation hardness testers and stainless
steel standards.
The mineral is brittle; no cleavage was observed in polished sections.

Fracture appears to be conchoidal.

Table I:  Physical properties of Kanowna and Witwatersrand tulekite
Kanowna Witwatersrand
Colour pale brass yellow pale brass yellow
Lustre metallic metallic
Colour in reflected iight pale brownish yellow white with pale
(against millerite) yellou-brown tint
Bireflectance very weak or ahsent very weak
Anisarrapy very strong distinct
Polarisation colours deep brown to deep brown to
greyish blue greyish blue
Reflectance (2) (in air)
¢ 470 43
546 tm 48
590 m 50
650 m 52
Reflectance (%) (in oil)
6 m 32.3
Microhardness (kg/mn’)
range 691-746 i 302-613
average 218 } 20 g load ey } 10 g load
Caleulared density (gfem’) 6.18* 6.15

* The calculated density for the Kanowna tufekite is not very reliable
because of unreliable unit-cell data.

CHEMICAL COMPGSITION

The chemical compositions of the Kanowna and Witwatersrand tulekites were
investigated using MAC 400S and JEOL JXA-5A electron probe microanalysers,
respectively.
Analycical conditions for the MAC 4005 (JEOL JXA-SA) were: Accelerating
voltage [9.3kV (25kV); approx. specimen current 8nA (50nA); couating time
20 sec. (20sec.); diagnostic lines Ni-Ka, Co-Ka, Fe-Ka, As-Ka, Sb~

La, Te-la, Bi-la, S-Ka (Ni-Ka, Fe-Ka, S-Ka, As-Ka, Sb-Llo, Bi-Mo); stan-
dards Ni - metal, NiS, (metal); Co - metal, CoSbS; Fe - pyrite (analysed
chalcopyrite); S - pyrite, NiS,, CoSbS (analysed chalcopyrite); As - Inas,
G ; Sb - i

ads (PdgAs,); Sb - metal, €oSbS (PBi, ,Sby |

(PtBil 4Sbg 6)' Data correction: MAGIC-IV Programme of Colby, 1968

); Te - metal; Bi - metal

(YIM~) programme of Duncumb and Jomes, 1969).
Results of the analyses are given in Table II.

The analytical results, when calculated as 8 sulphur atoms, lead to
empirical formslae (Ni,

and (Nj i
nd (Nig 3)Feq gg) (Sby gsBig os) (Sby gohsy 038, for the Kanowna and the
9SbSbS,

which corresponds to the antimony analogue of bauchecornite, NigBiSbS8

Witvarersrand minerals, respectively. The idealised formela is Ni

(Just, in prep.).

Table IT: Chemical composition of Kanowna and Witwatersrand tufekite.

Kanowna Witwatersrand
Analysis® Atoms per Atoms per
Element  Range used in unit cell  Range  Average unit cell
calculacions S=8 5=8
Ni 44.37-47.56 47.34 8.21  45.3 -48.9  47.80 8.3
Co 1.01- 1.17 1.06 0.18 n.f.
Fe 3.61- 4,18 3.61 0.66 2.6 - 4.8 3.75 0.69
As 0.66- 1.82 0.86 092 0.86- 1.8 1.34 0.18
sb 20.55-22.23 21.62 1.81 20.0 -22.9  21.87 1.83
Te 0.04- 0.30 0.30 0.02 a.f.
Bi 0.00- 1.84 1.84 0.09  0.1-3.0 1.02 0.05
s 26.03-27.34 25.19 8.00 24.6 -25.8  25.13 8.00
Sum  96.27-102.62  101.8] 98.96-102.5 100.9

* The analyses were not averaged as not ail elements were analysed
for in all cases. The analysis selected would be close to average
valoes.

u.f. not found.

X-RAY DIFFRACTION DATA

The small size of the rufekite grains and the intimate intergrowth with
other minerals limited the X-ray studies to the Debye-Scherver powder
method. Oaly very little material could be extracted from the Kanowna
samples and so the pattern obtained is very faint, and the discrepancies
between measured and calculated d values can therefore be attributed to
medsuring errors. The pattern obtained on the Witwatersrand material is
much sharper, the agreement between measured and calculated d¢ values is
g0od, and the unit-cell parameters are therefore more accurate. In both
cases the unit-cell parameters and d values werc calculated using 2 least—
Squares computer programme and Peacock's (1950) indexing of the
hauchecornite pattern, The results are given in Table IIX.

The space group could not be determined, but similarity with the
hauchecornite pattern suggests P4/mmn. The presence of possible super-
Structures, as reported by Gait and Harris (1972) for the arsenian and
tellurian hauchecornites, could not be determined.
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The mineral is assumed to have 2 structure similar to that determined by Table I1L:  X-Ray Fowder Data for Tufekite
Kocman and Nuffield for hauchecornite from Westphalia (see Kocman and R 1
Nuffield, 1974, for details). Tulekite differs from hauchecornite in that Witwatersrand Kanowna
Sb is dominant im both of the two Group v Element sites. The idealised /1 d d hkl /L d d N
structural formula is therefore Ni'Nig'spispVitls Vs V. ° obs cale ° obs cale
“ ] 4.33 4.315 101
5 3.58 3.587 200
6 3.21 3.208 210 v 3.19 3.248
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10 2.76 2.758 211 s 2.73 2,766
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*b denotes broad line
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