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Stannite in· the cassiterite-sulfide deposits 
of the Izera Mts (Sudetes) 

ABSTRACT: Stannite, found by mineralogical studies in the cassiterite-sulfide 
deposits of the Kamienica Chain (Izera Mts), being almost perfectly of theoretical 
composition, occurs in paragenesis with chalcopyrite, sphalerite, pyrrhotite and 
other diverse sulphides. Newly · recognized post-sulfide cassiterite was probably 
formed by stannite decomposition. The presence of stannite proves hydrothermal 

origin of the cassiterite-sulfide mineralization of the Izera Mts. 

INTRODUCTION 

Cassiterite-sulfide mineralization in the northern slopes of the Izera 
Mts in the western Sudetes (Text-fig. 1; cf. also Kowalski, Karwowski 
& al. 1978) occurs in either two or three levels intercalating mica­
-chlorite schists of the Kamienica Chain. Ore-bearing zones vary in 
thickness and in mineral composition. 

Previous works (Sachs 1914, Sfehr 1933, Putzer 1940, Jask6lski & 
Mochnacka 1958, Salaciitski 1965, Kowalski, Karwowski & a1. 1978) 
revealed in the local hydrothermal association several ore assemblages, 
beginning with cassiterite-thuringite-quartz and overlapped in the final 
stage with polymetal mine.ralization. 

Sulfide sequence depended on the stage of mineralization and local 
chemical composition of mineralizing solutions. Following ore minerals 
were recognized: ilmenite, rutile, magnetite, cassiterlte, cobaltite, loellin­
gite, arsenopyrite, pyrrhotite, sphalerite, chalcopyrite, cubanite, native 
bismuth, bismuthinite, bismuth sulfosalts, nickeline, tetrahedrite, bOll.., 

langerite, bournonite, antimonite,mackinawite, covellite, chalcocite, 
bornite, melnikovite, marcasitei:md pyrite. 

Origin of the discussed cassiterite ores is still controversial. most 
authors support the hydrothermal genesIs connected either with the 
!zera granite-gneisses (Sachs 1914, Stehr 1933) or with Variscan gr<lni-
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toid massif of the Karkonosze Mts (Jask6lski & Moc,hnacka 1958, Birecki 
1959, ChiliIlska 1965, Salacmski 1965, Kozlowski & Karwowski 1975, 
Kowalski, Karwowski & al. 1978). Competitive opinion on metasedi­
mentary placer formation of the cassiterite mineralization overlapped 
with signIficantly later sulfides has been also elaborated (Jask6lski 
1963, 1967; Szalamacha 1967, 1970, 1979; Szalamacha & Szalamacha 
1974). 

Fig. 1. Schematic sketch map of the Izera Mts, Western Sudetes (inset shows 
position of the area in Poland) 

I Metamorphic Kaczawa series, :I greisens of the Izera Highland, 3 leucogranites (metasomatic 
albitites), 4 Karkonosze granitoid, 5 Izera granite-gneiss, 6 mica and mica-chlorite schists 

Stannite in the Sudetes was known hitherto as unique mineralogical 
findings in the arsenopyrite deposit Czarn6w in the Rudawy Janowickie 
Mts (Schneiderhohn & Ramdohr 1931, Raindohr 1975) and para genetically 
connected with sphalerite in the polymetaUic deposit S1;ara G6ra in the 
Kaczawa Mts (Zimnoch 1965). Both deposits are connected with the 
Variscan magmatism. 

INVESTIGATING METHODS 

The investigated samples were collected mostly from dumps of the abandoned 
mines at Gierczyn and Przecznica (Fig. 1) and from underground pits mined in 
1954-1955 (Gierczyn mine). Specimens for ore microscope and electron-microprobe 
studies were selected by spectrographical determination of aqua-regia-soluble tin 
in chalcopyrite, pyrrhotite and sphalerite. 
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Qualitative and quantitative electron microprobe determinations were · per­
formed with use of JEOL JXA 50A probe, applying natural standards: chalco­
pyrite, stannite, cassiterite. 

Authors are very indebted to K. Strat, M. Se. and B. Brzycka, 'M. Se., in the Institute 
of Physics a!lld Chemistry of Metals in the Silesian University for help aridadvices during 
performed .eleetron microprobe studies. 

RESULTS 

Selected chalcopyrite, sphalerite and. pyrrhotite specimens rich in 
Sn . (sometimes> 1 wt. D/O) submitted to detailed microscope studies, 
appeared· to contain inclusions of mineral determined hy use ·of · its 
optical features as stannite. . 

The fOund stannite has relatively low refle~tivity, higher than 
reflectivity of sphalerite but lower than · tetrahedrite. Colour is gray 
with olive-green tint similar to colour typical of tetrahedrite; · bire­
flectivity is distinct in oil immersion but rarely visible in air I(Pl. 1, 
Fig. 4), . changing from olive-brown,(darker) to gray-greenish (lighter); 
anisotropy distinct, especially in immersion,· internal reflections not 
observed. Hardness relatively . to neighbouring minerals is lower than 
for sphalerite but higher than for chalcopyrite. 

Surface distribution of tin by electron microprobe analysis in several 
gmins (PI. 2, Figs 3-4; PI. 3, Figs 1-2) confirmed presence of tin­
-bearing mip.erai which does not bear As, Sb, In, Ag,· Zn, Pb and V 
down to the detection limit, but it bears . only Cu, Fe and S. Quantita­
tive electron probe analYSis yielded ratios of the above elements almost 
perfectly calculatabie (Table 1) for theoretical stannite Jormula 
CU2FeSnS,; low admixture content suggests low crystallization tem­
perature of stannite (cf. Ramdohr 1975). 

Table 1 
Chemical composition of the investigated stannite 

Element 
I 

Theoretical, % j Stannite. from 
Gierczyn, % 

Sn 27.61 27.99 
Cu 29.56 29.61 I 

Fe 12.99 12.94 I 
S 29.84 28.47 i 

Total 100.00 99.01 I 
Some stannite grains bear minute inclusions of mineral very light 

in back-scattered electrons - COMPO I{PI.2, · Fig. 3; PI. 3, Fig. 1), 
which only sometimes might be identified as cassiterite. 

The microscope studies revealed quite abundant presence of stannite 
in the specimens studied, especially in close paragenesis with chalco-
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pyrite, pyrrhotite and sphalerite (PIs 1-5), and rarer with Co-arseno­
pyrite, galena and native bismuth. 

Rounded or irregularly shaped stannite inclusions in pyrrhotite 
(PI. 1, Figs 1-3) seemed that they are the later mineral, crystallizing 
in cleavage fissures of pyrrhotite. However, stannite grains used to be 
cut with the fissures occurring in pyrrhotites (PI. 1, Fig. 3); together 
with presence of tiny round stannite grains in non-fractured pyrrhotite 
this proves a simultaneous crystallization of these two minerals. 

Sometimes stannite occurs at the edges of pyrrhotite grains (PI. 2, 
Fig. 2) or at the pyrrhotite/sphalerite boundaries (PI. 3, Fig. 3). Most 
frequently stannite occurs with chalcopyrite and sphalerite (PI. 2, 
Figs 1-2; PI. 3, Fig. 4; PI. 5, Figs 1-4), what may be explained by 
homotype featUres of these minerals. Intergrowths of stannite and 
sphalerite (PI. 1, Fig. 4) or stannite with sphalerite and pyrrhotite 
(PI. 4, Fig. I) dispersed in chalcopyrite occur quite commonly. 

Elongated parallel grains of sphalerite and stannite were found 
(PI. 4, Fig. 2), often at edges of chalcopyrite, what may· be explained 
as exsolution structures of homotype minerals or parallel intergrowths. 

Certain stannite inclusions in chalcopyrite are very similar to 
sphalerite "asterisks" abundant in some chalcopyrites (PI. 4, Figs 3-4). 
Also myrmekite-type stannite/galena or stannite/sphalerite intergrowths 
were observed. 

Spat'ial .relations between stannite and cassiterite suggest that grainy 
cassiterite is earlier than stannite (PI. 5, Figs 1-3). Relatively rare 
are stannite inclusions in quartz, without contact with other ore 
minerals. 

The authors conclude that stannite crystallized during the main 
stage of sulfide mineralization, after As minerals, together with pyrrho­
tite, sphalerite 1, chalcopyrite, native bismuth and galena 1 in the 
local mineral sequence (cf. KowaIski, Karwowski & al. 1978). 

Stannite may be altered by secondary processes forming a colloform 
mixture of ?hydroxides rich in tin. 

Several specimens contained usual grainy cassiterite plus its crypto­
crystalline variety surrounding sulfides, mostly chalcopyrite · and sphale­
rite (PI. 6,Figs 1-2), accompanied in other parts of the specimen by 
stannite. Cryptocrystalline cassiterite, similar to the "spongy" or radial 
Sn02 described previously (Jask6lski & Mochnacka 1958; Kowalski, 
Karwowski & al. 1978) is white or brownish due to the presence of 
iron hydroxides. 

The microscope recognition was confirmed by electron probe deter­
minations (PI. 6, Figs 3-4). Cryptocrystalline cassiterite · is clearly 
later than the grainy one and it presumably formed by the stannite 
decomposition. 
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CONCLUSIONS 

The presence of stannite in the cassiterite-sulfide deposits of . the 
Kamienica Chain proves a significant role of tin insulfide..ore forming 
solutions, and the continuity of tin ion pre~nce in those solutions 
during precipitation both of cassiterite and of sulfides. If one considers 
the hypotheses of origin of , the deposits, as presented above: meta­
sedimentary cassiterite plus later hydrothermal ;(Variscan) sulfide 
mineralization (Szalamacha 1979) or one cycle hydrothermal genesis 
of the ore of the cassiterite-silicate formation, sulfide-chlorite subtype. 
thus should be taken into account the following: 

(i) High purity of cassiterite. If cassiterite was accumulat~d in the 
placer deposits, coming from the hypothetic pre-Variscan granitoids, lt 
should be rich in e.g. Fe,' Nb, Ta, Sc, whereas the previously studied 
cassiterite is poor in those elements (Kowalski, Karwowski & al. 197~). 

(ii) Close paragenetic ties of cassiterite. with quartz and chlorite 
(thuringite type) like in other similar but undoubtedly hydrothermal 
deposits, e.g. in the Sikhote-Alin Mts, USSR (Radkevich .1980). Also 
calc-silicate rocks of Stara Kamienica (Kowalski,' Karwowski & al. ' 1978) 
and greisens of the Izera Highland ' (Kar\Vowski -1977) bear ,' similar 
mineral association, which confirms hydrothermal . genesis of that 
miI1eralization. 

(iii) Distinct role of tin in the sulfide paragenesis proves a. close 
connection of cassiterite and later sulfides. The. authors supPose that 
the source of hydrothermal rolutions mineralizipg th~ Kamienica::.Chain 
schists should be located in the Karkonosze granitoid'massif and they 
include the ' studied deposits into the Variscan, Middle-European ,·tin 
province. 

Institute of Analysis of MineTal Raw MateTials 
of the Silesian UniveTsity, 

ul. MieZczaTskiego, 
41-200 Sosnowiec, Poland 
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L. KARWOWSKI iR. WLODYKA 

STANNIN W ZI.02ACB KA.8YTERYTOWO-8IA.BOZKOWYCB 
GOB IZEBSKIOB 

(Streszczenie) 

W zloZach kasyterytowo-siarczkowych rejonu Gierczyna i Przecznicy w 06-
rach Izerskich (patTz fig. 1) stwierdzono wyst«:powanie stanninu, kt6rego identy­
fikacj~ potwierdzono badaniami w mikroanalizatorze rentgenowskim (patrz pI. 2, 
fig. 3-4 oraz pI. 3, fig. 1-2). 
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Stannin 0 skladzie chemicznym odpowiadaj~cym teoretycznemu (patrz ta­
bela 1) wyst~puje w scislej paragenezie z chalkopirytem, sfalerytem i pirotynem 
oraz wieloma mineralami siarczkowymi (patrz pI. 1-5). Stwierdzono takze wyst~­
powanie, p6inego posiarczkowego kasyterytu (patrz pI. 6). 

Obecnosc stanninu oraz posiarczkowego kasyterytu w omawianych zlozach 
swiadczy 0 znacznej roU cyny w roztworach mineralotw6rczych nie tylko w trak­
cie powstawania najwczesniejszej mineralizacji kasyterytowej, ale takZe w dalszym 
ci~gu ewolucji roztwor6w powoduj~cych wydzielanie si~ siarczk6v,;.. 

Przedstawione fakty wskazuj~ na hydrotermaln~ genez~ zl6z kasyterytowo­
-siarczkowych G6r Izerskich i pozwalaj~ wi~zac je genetycznie z waryscyjskim 
granitoidem Karkonoszy. 
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1 - Stannite (gray) in altered pyrrhotite; stannite distributed along fissures in 
P f rrhotite; one n icol, oil immersion; X 3300 

2 - :::>tannite (gray) in fissure zones in pyrrhotite; one nicol, oil immersion; 
X 3300 

3 - Stannite (gray) in pyrrhotite (white); fissures continue also in stannite; one 
nicol, oil immersion; X 2300 

4 - Stannite (st; bireflectivity visible) and sphalerite (s) in chalcopyrite (ch); 
one nicol, X 1300 
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1 - Stannite (st) at the edges of sphalerite (s) and chalcopyrite (ch); black -
. quartz; one nicol, X 750 

2 - Stannite (st) paragenetic with chalcopyrite (ch), pyrrhotite (p) and sphalerile 
(s); one nicol, X 500 

3 - Close-up view of the detail a of Fig. 2: stannite (st) and chalcopyrite (ch); 
back-scattered electron image, X 1550 

" - Close-up view of the detail a of Fig. 2: tin distribution; Sn K'<l radiation, 
X 1550 



ACTA GEOLOGICA POLONICA, VOL. 31 L. KARWOWSKI & R. WLODYKA, PLo 3 

1 - Close-up view of the detail b of Pl. 2, Fig. 2: stannite (st), chalcopyrite (ch), 
pyrrhotite (p) and cassiterite (c); back-scattered electron image, X 1330 

2 -.., Close-up view .of the detail b of PI. 2, Fi,g. 2: tin dds.tl'ibiutiOln; Sn K« rad.ia­
tion, X lnO 

3 - Stannite (st) at the boundary between pyrrhotite (light) and sphalerite 
(black) one n icol, oil immersion; X 2200 

4 - Stannite (st) occurring with sphale-rite (s), cha1copyrite (ch) and cassiterite (c); 
one nicol, X 870 
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1 - Intergrowth of stannite (st) with pyrrhotite (p) and sphalerite (b!ack) occurring 
in chalcopyrite (whii'e) ; one nicol, oil immersion; X 2300 

2 - P arallel grains of stann ite and sphalerite (dark) in chalcopyrite (Light); one 
nicol, oil immersion; X 700 

3 - Stannite inclusion s (st) in chalcopyrite (Light); one nicol; X 700 
4 - Close-up view of the detail a of Fig. 3; one nicol, oil immersion; X 2200 
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1 - Occurrence of cassiterite (C) ,' stannite (st), sphalerite (s) and chalcopyrite (ch); 
one nicol, oil immersion; X 2200 

2 - Stannite (st) bearing tiny chalcopyrite inclusions and occurring with sphalerite 
(s), pyn:r:hotite (p), chalcopYl'ite (ch) and cassiterHe (c) ; one nkol, X 1300 

3 - Stannite (st) paragenetic with pyrrhotite (p), chalcopyrite (ch), cassiterite (c) 
and sphalerite (s) bearing chalcopyrite inclusions; one nicol, X 700 

4 - Occurrence of chalcopyrite (ch) and stannite (st) , the latter bears sphalerite 
inclusion (dark gray) ; one nicol, X 900 
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1 - Secondary cryptocrystalline cassiterite (c) surrounding chalcopyrite (ch) and 
sphaleri te (s); one n icol, X 320 

2 - Late cassiterite (c) at the edges of chalcopyrite (ch) and sphalerite (s) grains ; 
one nicol, X 400 

3 - Late eassiterite (c) surrounding chalcopyrite (ch); back-scattered electron 
image, X 150 

4 - Same detail as in Fig. 3: tin distribution; Sn K,a r a diation, X 150 
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