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AbstrAct

An assemblage of primary, extremely As- and Sb-rich, Nb-Ta minerals from the Szklary pegma-
tite includes columbite-(Fe), columbite-(Mn), tantalite-(Mn), stibiocolumbite, stibiotantalite, an as 
yet unnamed (As,Sb,U)-rich (Ta,Ti)-oxide, Mn3UAs2Sb2Ta2Ti2O20, and holtite. Anomalous trends of 
Mn-Fe and Ta-Nb fractionation in the columbite group and crystallization sequences in the primary 
assemblage can be explained by the contamination of the pegmatite-forming melt by ultramafic and 
mafic wall-rocks, the competition among these minerals for Ta and Sb and with biotite and tourmaline 
for Mg, Fe, and Ti, and local variations in melt composition. A hot magmatic fluid, exsolved from the 
parental melt, reacted with the primary Nb-Ta oxides, inducing two different patterns of alteration. The 
columbite-group minerals were altered to fersmite, pyrochlore, and bismutopyrochlore locally grading 
to plumbopyrochlore, whereas stibiocolumbite, stibiotantalite, and the (As,Sb,U)-rich (Ta,Ti)-oxide 
altered to stibiomicrolite, uranmicrolite grading to betafite, and then to bismutomicrolite or Bi-domi-
nant betafite. In all of the secondary pyrochlore-group minerals, Ta-Nb fractionation is comparable 
to, or only slightly greater, than that in the primary Nb-Ta oxides, indicating a modest differentiation 
of the residual melt coexisting with the fluid. 
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introduction

A pegmatite dike hosted by serpentinite in the Szklary massif 
is exposed over a small area (about 4 × 1 m), but can be recog-
nized as a unique mineral locality worldwide due to the presence 
of several previously unidentified phases and an assemblage of 
extremely As-, Sb-, and Bi-rich Nb-Ta minerals. The dike hosts 
such rare minerals as holtite, stibiocolumbite, stibiotantalite, 
paradocrasite, stibarsen, Mn-rich beusite, Mn-rich fluorapatite, 
hydroxylapatite, and chlorapatite, as well as previously unknown 
phases such as Mn3Ca2(PO4)3Cl (Pieczka 2007a), and Ba- and 
Pb-dominant analogues of dickinsonite (arrojadite group), 
MnAs2O4, Al4As2O9, and Mn3UAs2Sb2Ta2Ti2O20. In addition to 
the Nb-Ta minerals, various members of the columbite group, 
fersmite and the pyrochlore-, microlite-, and betafite-subgroups 
of the pyrochlore group have been recognized. Very few of these 
minerals have been adequately characterized to date; there are 
only brief descriptions of columbite-(Mn) and stibiocolumbite 
(Pieczka et al. 1997), holtite (Pieczka and Marszałek 1996), and 
pyrochlore (Pieczka and Gołębiowska 2001).

The aim of the current study is to provide a complete descrip-
tion of the primary Nb-Ta minerals present in the pegmatite with 
emphasis on the chemical conditions of their crystallization 
and their temporal and paragenetic relationships. The results 
presented here are the first comprehensive summary of the 

parameters that control crystallization of the Nb-Ta oxides and 
holtite in the Szklary pegmatite.

GeoloGicAl settinG

The Szklary massif is situated about 60 km south of Wrocław 
and 6 km north of Ząbkowice Śląskie in the southern part of 
the Mississippian Niemcza shear zone (Fig. 1). The zone ex-
tends along the eastern edge of the Góry Sowie block in the 
northeastern part of the Bohemian Massif (the Central Sudetes 
and the Fore-Sudetic block, southwestern Poland). The massif 
is one of several small bodies of serpentinized ultramafic and 
mafic rocks that rim the Góry Sowie gneissic complex and are 
considered to be parts of a tectonically fragmented Sudetic ophi-
olite suite (Majerowicz and Pin 1986) about 420 Ma old (Oliver 
et al. 1993). According to Żelaźniewicz (1990), the Góry Sowie 
complex and the Sudetic ophiolite were already in contact in the 
Late Devonian. The massif is composed of weakly serpentinized 
harzburgites, lherzolites, and pyroxenites containing enclaves 
of amphibolites and rodingites. The serpentinites are crosscut 
by numerous aplite, and less commonly, lamprophyre veins 
in the northern and central parts of the massif. The Szklary 
pegmatite dike, is the only known dike from the northern part 
of the massif, where it is exposed in one of the open pits in an 
abandoned silicate nickel mine. The pegmatite dike represents 
the rare earth element (REE) subclass of the muscovite-rare 
earth element (MSREL) pegmatite class in the classification of 
Černý and Ercit (2005).* E-mail: pieczka@agh.edu.pl


