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The studied metabasites show high contents of transitional ele-
ments (Cr, Ni and Co) and low concentrations of LILE (such
Rb and Sr), HFSE (Ti, Zr etc.) and REE. Many samples of ma-
fic metavolcanic rocks are also depleted in Nb and Ta.

The Sedl€any—Krasna Hora Islet metabasites generally dis-
play typical tholeiitic pattems of chondrite-normalized trace
clement distributions (Fig. 1). The REE contents in metaba-
sites are very low and the REE chondrite-normalized pattems
are relatively flat — the (Ce/YDb), ratios are 3.1-6.7 (Fig. 2).
The rocks correspond to tholeiitic low-Ti basalts and basaltic
andesites. The major and trace element composition of the rocks
was locally modified by mobile element concentration changes
during the Variscan tectonism.

Two samples of the metabasites — distinguished by the pres-
ence of pyroxene phenocrysts of up to | cm in diameter — corre-
spond to geochemically primitive Mg-rich boninitic to picritic
rocks of the depleted mantle derivation. They show character-
istic features of the high-Ca boninitic lavas identical to those of
the Upper Pillow Lavas of the Troodos Ophiolite Complex in
Cyprus (Crawford et al. 1989; Rogers et al. 1989). These fea-
tures are: Si0, content generally above 49 wt.%, high Mg# (Mg/
[Mg+Fe 1) values (0.65-0.75), TiO, content below 2 wt.%,
values of CaO/Al, 0, above 0.75 and sum of alkalis below 2 %.
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Tourmalines of Povondraite — “Oxy-dravite” Series from Alto
Chapare, Cochabamba, Bolivia
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Tourmalines including povondraite occur with many additional
minerals in a highly unusual rock called the Locotal Breccia,
which represents brecciated metamorphosed Precambrian
evaporite cap rock (Zatek et al. 1998). Locotal Breccia out-
crops sporadically within a roughly 50 km? area of rain-forest
topography in the Alto Chapare region, Cochabamba Depart-
ment, Bolivia, in the steep eastern foothills of the Andes.

Povondraite as a new member of tourmaline group has an
interesting history. The first specimen was studied by Walenta
and Dunn (1977) and they described it as a new tourmaline
ferridravite. Crystallographical study of Grice ¢t al. (1993)
showed that it is a Fe** analogon of buergerite in fact, with the
composition Na Fe, **Fe_** 81 0, (BO,), (0,0H),. Therefore a
new name povondraite was proposed after Czech mineralogist
and well-known tourmaline specialist Dr. P. Povondra. New
study of Hawthorne and Henry (1999), in accordance with sur-
vey of additional ferrian tourmalines, shows that the ideal end-
mémber formula of povondraite is:

Na Fe >Mg, Fe ** 8i O, (BO,), (OH), O and that there is
solid solution between povondraite and “oxy-dravite”:

NaMgAl, MgAl, 8i.0,, (BO,), (OH), O.

New compositional data of Chapare tourmalines are in ac-
cordance with povondraite and “oxy-dravite” formulae, pro-
posed by Hawthorne and Henry (1999). The present study

proved for the first time the existence of nearly complete com-
positional range between povondraite and “oxy-dravite” (Fig.
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Fig, 2. X, vs. XK.diagram for Chapare tourmalines.

1). The most prominent substitution is principally represented
by exchange vector Fe(Al) | being Fe (0.28-7.03 apfu) for Al
(0.03-5.75 apfu). The amount of Mg is 1.4-2.5 apfu, strongly
variable Ti ranges from 0.0 to 0.5 Ti apfu. There is a significant
negative correlation between the sum Ti+Mg and the sum
Al+Fe*. These tourmalines are sodic, they have low Ca and a
low X-site vacancy. The potassium X-site occupancy ranges
from 0.0 to 58 %, and increases with growing Fe** amount but
no portions of potential new species (K-dominant tourmaline)
larger than several tens of micron were observed (Fig. 2).

The povondraite — “oxy-dravite” solid solutions tend to oc-

cur in additional meta-evaporite tourmalines from other locali-
ties but all these tourmalines are much more aluminous, ferrian
“oxy-dravites” (Henry et al. 1999). The unique geochemistry
(highly oxidic, Al-poor, K-, B-, Fe-rich environment) and prob-
ably also elevated P-T conditions explain the extremely wide
compositional range of Chapare tourmalines. For details see
paper by Zazek et al. (2000).
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The CL Study of Feldspars from Durbachites — Genetic

Implication
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Cathodoluminescence (CL) technique is commonly used in
magmatic petrology to acquire detailed petrogenetic informa-
tion about the evolution of the feldspar minerals (Stirling et al.
1999; Wenzel and Ramseyer 1992). This technique was used to
characterize relations between K-feldspar and plagioclase from
durbachite suite in the Jihlava Pluton (JP), Tfebi& Pluton (TP)
and in pebbles from the Carboniferous Lule¢ conglomerates.

The gabbro (G), monzogabbro (MG) and more evolved cli-
nopyroxene-amphibole-biotite syenite (CABS) from JP were
studied. Mafic minerals from gabbro exhibit systematically high-
er X, relative to monzogabbro (Cpx — 0.75 vs. 0.57, Bt— 0.6
vs. 0.4). Intergranular, anhedral and mostly unzoned plagio-
clases (violet CL) from G, fill space between Cpx and Bt. Plgs
from MG are usually anhedral, euhedral grains are rare. Some
large grains display continuous zoning with An-rich core (An,,.
yellow CL) and more acid rim (An,,, brown CL). Unzoned an-
hedral K-f (blue CL) locally overgrows Plg. Myrmekites (An,,,
violet-brown CL) were observed at the contact between Plg and
K-f.

CABS contain phenocrysts of K-f, and CL observations
detected their complex structure. The central part consists of
unzoned K-f (blue CL) with enclosed relics of zoned Plg (yel-
low to brown CL). A mosaic of subhedral, zoned K-f grains

(blue CL) together with small graints of Plgs (violet CL) forms
the outer zone of the phenocrysts. Both feldspars from the out-
er zone were identified in the matrix as well.

An inclusion of fine-grained amphibole-biotite syenite
(ABS) with K-f phenocrysts, and coarse-grained porphyritic am-
phibole-biotite granite (PABG) from TP were studied. The feld-
spars from ABS (inclusions in TP) display the same fabric like
CABS from JP.

PABS from TP are coarse-grained rocks with remarkable
K-fphenocrysts. These K-fs exhibit commonly oscillatory zon-
ing under CL, indicating polyphase crystal growth. A strongly
altered Plgs were identified as inclusions in K-f. The shape of
Plg inclusions is irregular, the borders are diffuse, Plgs from
matrix are weakly zoned. The evolution from brown-violet CL
in the centre to the brown luminescence on the rim documented
this weak continuous zoning,

Two types of durbachites were found in the Carboniferous
Lule¢ conglomerates. The first one can be compared with PABS
from TP because of their similar mineralogy and mineral fab-
ric. The second type, leucocratic, biotite-bearing porphyritic
granite (LBG) has not been observed in the TP yet. Large phe-
nocrysts of K-f (blue CL) show complex zonal fabric, com-
bined continuous and discontinuous zoning. The K-fs from LBG





