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This article gives pertinent data of two minerals, previously un-
known in nature, seinäjokite — (Feo.8Nio.2>(Sbi.7Aso.3)2 and the anti-
mony westerveldite — Fe(Aso.9öSbo.05) I also described is the mineral 
association in which they occur. 
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Two minerals unknown to date were found 
in the Seinäjoki deposit in a specimen of na-
tive antimony*). 

In chemical composition and s t ructure one 
of these new minerals is close to the anti-
mony analog of löllingite and to the phase 
FeSb? in alloy. This is the f i rs t t ime that 
such a compound has been found in na ture 
and therefore it is described as a new mineral 
species. The name, taken f rom the Seinäjoki 
deposit, was af f i rmed by the Comission on 
New Minerals and Mineral Names of the 

*) More data on these minerals can be found 
in the paper Mozgova et al., 1976. The geology and 
mineralogy of the deposit were described in the 
monography by V. Pääkkönen (1966). 

Internat ional Mineralogical Association on 
28-11-1976. 

Seinäjokite occurs as i r regular grains, more 
rarely idiomorphic crystals with rhombic 
sections, f rom 0.2 to 0.3 mm in size (Fig. 1). 
The chemical composition was determined 
by JXA-5 electron microprobe (Table 1). The 
abundances of the elements vary only slight-
ly; the variat ions of Fe and Ni, as well as 
Sb and As exhibit reverse relation. These 
facts are evidence of the variation in com-
position of the mineral and the isomor-
phism between these elements. The average 
formula is (Fe0.78Ni0.19Co0.03)i.00' sbi.7iAso.26 
Fe0.03)2-00 o r i n generalized form — (Fe0.3 

Ni„ 2) • (Sbj 7As0 3)2. The X-ray powder pa t tern 
of seinäjokite (Table 2) is closed to that of the 
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Fig. 1. Crystals of seinäjokite (grey) and Sb — 
westerveldite (black) in native antimony (light 
grey). Altaite (white) forms graphic intergrowths 
with antimony. Magn. 170x. a— back-scattered 

electron image; b — FeK(I. X-ray image. 

synthet ic phase FeSb.,. The uni t cell of the 
minera l m a y be o r thorhombic or pseudo-
or thorhombic . The calculated densi ty is 7.938 
(with a0 = 3.189, b0 = 5.819, c0 = 6.520Å and 
Z = 2). 

In re f lec ted light, se inä jok i te is g rey w i th 
a p inkish t int . Ref lec tance is high, and disper-
sion of ref lec t iv i ty is ins ignif icant (Table 3). 
Bi re f lec tance is unnot iceable in air, whe rea s 
anisot ropy is dist inct w i t h a coloured ef fec t 
— f r o m brownish to bluish. It polishes well . 
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Tab le 2. X - r a y d i f f r ac t ion p a t t e r n of se inä jok i t e 
(a0 = 3.19 ± 0.01A, b 0 = 5.81 ± O.OlA, c0 = 6.49 
± 0.015Å) 

I d meas . hk l d calc. 

10 2.81 
/ 012 
\ 110 

2.83 
2.80 

9 2.59 111 2.57 
0,5 2.12 112 2.12 

g 2.03 
/ 121 2.04 

2.03 
\ 013 2.03 

1 1.818* 

6 1.790 
/ 103 
\ 122 

1.791 
1.791 

1 1.710 113 1.711 
2 1.626 004 1.624 
2 1.523 123 1.524 

1 1.407 
/ 041 
\ 212 

1.417 
1.390 

3 1.212 231 1.210 
3 1.174 115 1.177 
1 1.153 232 1.151 
1 1.077 151 1.077 
1 1.053 301 1.049 

Note. R K D camera , D = 57.3 mm, C u K a rad ia t ion , 
40 kv -5 ma. Absorp t ion correc t ion w a s not e f ec tu -
a ted because of t he smal l size of the r u b b e r bal l 
w i t h the sample . 
* — the l ine is not indicated. 

Seinäjokite is less bright but with higher re-
lief than nat ive antimony. The microhard-
ness is 330 kg/mm2 (with the load of 30 g). 
The impression is quadra te and slightly con-
cave with cracks. The mineral is t ransparent 
in near in f ra - red light (A — up to 1.2 micron). 

It has been suggested that the name seinä-
jokite be used for na tura l solid solutions ha-
ving orthorhombic symmetry and the com-
position Fe(As, Sb)2 (When Sb » As). 

The other mineral, Fe(As0 95Sb0 5), has like-
wise gone undetected in na ture unti l now. 
In samples of chromite-niccolite ore f rom La 
Gallega (Spain), I.S. Den et al. (1972) recently 
discovered a new mineral, westerveldite (Fe, 
Ni, Co)As, containing f rom 13.4 to 17.4 °/o Ni. 
The authors proposed the name westerveldi te 
for the orthorhombic FeAs — (Fe, Ni)As solid 
solution series. Later, westerveldi te of a simi-
lar composition was found in an assemblage 
of disseminated arsenides in serpentinized 
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Fig. 2. Crystals cf Sb-westerveldite in native 
antimony. Sb-westerveldite has inclusions of pyr-
rhotite (black) and antimony (white). Black spots 
in the field of native antimony are defects in 
polishing. Magn. 680x. a — back-scattered elect-
ron image; b-SbL a i X-ray image; 

X-ray image. 
FeKa 

Fig. 3. Sb-westerveldite (1), seinäjokite (2) and 
tellurides in native antimony. 3-altaite; 4-non-
determined telluride; 5-pyrrhotite. Magn. 700x. 
a —- back-scattered electron image; b — SbL a i 

X-ray image; c-FeK„j X-ray image. 
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peridoti te near Bircht ree mine in Canada 
(Sizgoric and Duesing, 1973). 

The Fe -arsenide that we discovered at 
Seinäjoki does not contain Ni and is the 
f i r s t f ind of a wholly nickel-free member of 
this series. The mineral contains about 5 % 
Sb (Table 1) and we propose that this mine-
ral be considered as an ant imony var ie ty of 
westerveldi te (Sb -westerveldite) . Sb-wester -
veldite occurs as isometric grains, up to 0.1 
mm in diameter , wi th characterist ic hexa-
gonal, rec tangular and trapezoidal sections 
(Fig. 2). 

The composition of the minera l corres-
ponds to the formula Fe(As0.94Sb„ 05Sn 4)j 03 

(Table 1). Its d-values and line intensities 
(the powder pa t te rn was obtained only for 
the mix tu re of this minera l and nat ive ant i -
mony — see Table 4) are closer to those of 
the synthet ic compound FeAs than of the 
westerveldi te f rom La Gallega. The calcula-
ted density (taking into account the pa rame-
ters of FeAs) is 7.907. In reflected light it is 
pinkish grey, darker than nat ive ant imony 
and shows a higher relief than the nat ive mi-
neral . In comparison wi th seinäjoki te it is 
pinkish brown, and exhibits less ref lectance 
and a higher relief. Sb-westerveldi te con-
tains inclusions of pyr rhot i te (often in the 
centre of grains) and nat ive ant imony (Fig. 
2 and 3). 

Both minerals replace nat ive ant imony and 
associate wi th al tai te and other non-deter -
mined tel lurides (Fig. 3). The la t ter minerals 
were discovered in ores of the Seinäjoki de-
posit for the f i rs t time. Near this association 
nat ive ant imony contains 0.3 to 0.4 °/o As, 
bu t at some distance the content of As in-
creases to 7 °/o. In other par ts of the same 
specimen, st ibarsen (SbAs) and aurost i-
bite (AuSb2) were found for the f i rs t t ime in 
the Seinäjoki deposit. St ibarsen forms chains 
of small crystals and i r regular grains. In 
reflected light it is pinkish white, dist inguish-
ed f rom nat ive ant imony wi th diff icul ty and 

Table 4. X-ray diffraction pat tern of Sb-wester-
veldite. 

Mixture of Sb-wester- Sb-westerveldite, 
veldite and native Seinäjoki deposit; 
antimony, Seinäjoki (corrected for 

deposit native antimony) 

I d A meas. hkl d A correct. 

10 3.13 
0.5 2.96 *) 110 2.92 
2 2.66 *) 021 2.64 
6 2.61 *) 111 2.59 
2 2.50 *) 012 2.48 
6 2.26 
6 2.16 
3 2.10 *) 102 2.08 
4 w 2.02 *) 022 2.01 
1 1.939 
1 1.891 
4 1.775 
4 1.739 *) 013 1.736 
1 1.704 *) 200 1.700 
0.5 1.633 *) 032 1.630 
4 1.559 **) 
2 1.422 **) 221 1.422 
4 1.373 
1 1.265 **) 231 1.265 
0.5 1.241 
0.5 1.217 **) 114 1.217 
0.5 1.127 **) 223 1.127 
0,5 1.076 **) 311 1.076 

Note. RKD camera, D = 57,3 mm, CuKa radiation 
(Ni filter), 40kv-5ma. *) — the lines of 
westerveldite; **) — the lines common for 
westerveldite and native antimony. 

si tuated on grain boundaries of this mine-
ral. Aurost ibi te was encountered in ant imony 
at the contact wi th quar tz as a single iso-
metr ic crystal, 0.15 mm in diameter . It shows 
less ref lectance than ant imony and has a 
pinkish yellow tint. 

The established minera l association — 
arsenides, ant imonides tel lurides — is charac-
terized by a distinct deficience in sulphide 
sulphur. Hence, solutions f rom which early 
nat ive ant imony and the above-mentioned 
minerals were formed contained only insigni-
f icant amounts of dissociated H sS. The role 
of the la t ter becomes marked only dur ing the 
f inal stages of deposition when ant imoni te is 
formed. The antimonides and arsenides des-
cribed evidently obtained arsenic and ant imo-
ny f rom nat ive ant imony. 
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