Geological Quarterly, 2014, 58 (1): 31-40
DOI: http://dx.doi.org/10.7306/gq.1126

Rodingite from Nastawice and the other occurrences of these rocks
in Lower Silesia (SW Poland)

Wiestaw HEFLIK', Lucyna NATKANIEC-NOWAK' and Magdalena DUMANSKA-SEOWIK' *

1 Faculty of Geology, Geophysics and Environmental Protection, AGH University of Science and Technology,
Al. A. Mickiewicza 30, 30-059 Krakéw, Poland

Heflik W., Natkaniec-Nowak L. and Dumanska-Stowik M. (2014) Rodingite from Nastawice against the other occurrences of
these rocks in Lower Silesia (SW Poland). Geological Quarterly, 58 (1): 31-40, doi: 10.7306/gq.1126

Rodingites from Nastawice of the Jordanow-Gogotow serpentinite massif in SW Poland are composed of augite/diopside,
grossular and hornblende/tremolite. The accessory components are represented by vesuvianite, adularia, basaltic horn-
blende and picotite. Apatite, millerite?, sphalerite, galena, Fe-sulphides, Ni-sulphides and Ni-arsenates were also observed
as trace phases in these rocks. Generally, rodingites from Nastawice are enriched in numerous polymetallic compounds of
Cu, Ag, Fe, Ni, Co, Fe, Pb, Zn, As and Bi, and show a similar mineral association and texture as rodingites from the other oc-
currences in SW Poland, i.e. from the Szklary and Braszowice-Brzeznica massifs. They most probably developed from a
mafic protolith (fine-grained gabbro) intruding into serpentinized ultramafic rocks under metasomatism conditions. The sec-
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ondary pneumo-hydrothermal post-granitic activities also affected the final formation of these metasomatic rocks.
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INTRODUCTION

Rodingite is a rare, garnet (grossularite, hydrogrossularite,
andradite)-diopside (diallage) rock formed by metasomatism. It
can be enriched in other Ca-silicates, like epidote, prehnite and
vesuvianite. The worldwide bibliography on this rock is quite
rich; including papers as early as e.g., Bell et al. (1911) and
Benson (1914). Some papers present the occurrences of rodin-
gites in various parts of the world, as e.g. Bloxam (1954),
Bilgrami and Howie (1960), Vuagnat and Pusztaszeri (1964),
Seki (1965), Coleman (1966), O’'Brien and Rodgers (1973), Ev-
ans et al. (1979), Barriga and Fyfe (1983), Sivell and Water-
house (1986), Schandl et al. (1989), O’'Hanley et al. (1992),
Mogessie (1994), Kobayashi et al. (1997) and the latest ones,
as e.g. Schandl and Mittwede (2001), Kobayashi and Kaneda
(2010), Perraki et al. (2010) and references therein. In Poland,
rodingites are associated mainly with ultramafic and mafic
rocks of ophiolitic complexes within the Géry Sowie Block
(Gunia, 1996; Kryza, 2011). The characteristics of the rodin-
gites from the Jordanéw-Gogotéw Massif (Majerowicz, 1979,
1984; Heflik and Zabinski, 1980; Heflik, 1982; Heflik and Sob-
czak, 1988; Dubinska, 1989, 1995, 1997; Dubinska et al., 1991,
2004; Dubinska and Gunia, 1997; Gatuskin and Szeteg, 2003)
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and the Braszowice-Brzeznica Massif (Gunia, 1986a, b, 1989,
1992) are well-known. However, rodingites from the Szklary
Massif seem to be less known; they were described by Heflik
and Natkaniec-Nowak (1987, 1989) and Dubinska et al. (1991).

The overriding purpose of the study is to describe the pres-
ence of new mineral phases in rodingites from Nastawice and to
give a short summary of the general data about rodingites from
Lower Silesia (SW Poland).

GEOLOGICAL SETTING

Nastawice Quarry is located within the Jordanéw-Gogotow
serpentinite massif (Fig. 1), which is the largest of the three
ultramafic bodies of the Sudetic ophiolite (Dubinska et al.,
2004). This massif occurs close to the northern border of the
Gory Sowie Block (Fig. 2). In the north, serpentinites of the
massif display thermal-metasomatic contacts with Variscan
granitoids of the Strzegom-Sobétka Massif (Majerowicz and
Pin, 1989). The Jordanéw-Gogotéw Massif is composed mainly
of serpentinites and subordinate fresh or slightly altered peridot-
ites. The serpentinites are considered to be the lower part of the
Sleza ophiolitic sequence (Narebski and Majerowicz, 1985) of
Early Devonian age (Dubinska et al., 2004; Kryza, 2011). The
primary mineralogy of ultramafic rocks suggests that serpenti-
nites were developed from harzburgites and Iherzolites (Dubin-
ska and Gunia, 1997). Several occurrences of rodingites and
other leucocratic rocks were found within the serpentinized
rocks of the Jordandéw-Gogotéw Massif (Gunia, 1996). Dubin-
ska (1995) identified two types of rodingites within the massif:
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Fig. 1. The localization of Nastawice Quarry within the Sleza complex
(modified after Majerowicz, 1984)

boninitic rodingite and plagiogranite rodingite. More detailed
geology and a geological sketch map of this region was pre-
sented by Dubinska (1995) and Dubinska et al. (2004).

METHODS

Microscopic and Raman spectroscopy investigations were
carried out at the laboratories of the Faculty of Geology, Geo-
physics and Environmental Protection, AGH University of Sci-
ence and Technology in Krakéw, Poland. Standard optical ex-
aminations were carried out with an Olympus BX 51 polarizing
microscope. Backscattered electron observations were con-
ducted on polished sections using a FEI Quanta 200 FEG scan-
ning electron microscope with an EDS detector. The system of
SEM operated at 20 kV accelerating voltage, 50 uA current, in a
high vacuum mode, i.e. 6 x 10° — 7 x 107 Torr.

Raman spectra of selected rodingite components were re-
corded with a Raman Thermofisher Scientific spectrometer
coupled with a DXR microscope equipped with 50%, 20x and
10x magnification lenses. The samples were excited with the
514.5 nm line of a Spectra-Physics Ar* laser. The laser power
and excitation time was accommodated to the optical character
of the samples. It should be noted that no sample preparation
was performed. Unfortunately, the vast majority of rock regions
could not be used due to the laser-induced sample fluores-
cence.

FORMER AND PRESENT STUDIES
OF SUDETIC RODINGITES

JORDANOW-GOGOLOW SERPENTINITE MASSIF

Mineralogical and petrographic studies of serpentinites from
this massif have been conducted since the end of the 19th cen-
tury. The possibility of occurrence of rodingites in Sudetic
ophiolites, especially within the Jordanéw-Gogotéw Massif, was
first mentioned by Traube (1885, 1888), and then by Sachs
(1902) who connected these rocks with Weisssteins (term used
by German geologists for white aplite veins intersecting various,
dark coloured rocks from the Niemcza Zone). An interest in this
problem was subsequently continued by Gawet (1957) and
Heflik (1967). Investigating the altered leucocratic zone in
Jordandéw Slaski, Heflik (1967) found that there is an associa-
tion of grossular with vesuvianite, diopside, zoisite and prehnite,
which was later recognized as rodingite (Heflik and Zabinski,
1980). At Jordanéw Slaski, rodingite occurs in the northwestern
and eastern walls of the quarry, in the form of irregular lenses,
1% 0.25 m in size. In the vicinity of Jordanow Slqski, a similar
mineral paragenesis was also observed in both the serpentinite
quarry in Nastawice (Heflik, 1968; Gunia, 1996) and a small
quarry located south of the village of Swiatniki (Majerowicz,
1979, 1984). Within the Jordandéw-Gogotéw Massif, rodingites
were also observed between Glinica and Jordanéw Slaski, near
Uliczna (Czernica Hill; Gunia, 1996).



Rodingite from Nastawice against the other occurrences of these rocks in Lower Silesia (SW Poland) 33

KAMIENNA K
GORAQ)  o— >
4 B WALBRZYCH

QO
WROCEAW &

%E SOWIE GORY ) ({7

plutonic rocks of the Ktodzko-Ztoty
Stok Massif and Niemcza Zone

Late Paleozoic volcanites
of Intra-Sudetic trough

+ PRI . .
o € + +, +,+,+ 1| Late Paleozoic granites
+,.0
+ 4= + -
+++": ++
e gabbros
--------- + 4 +

i ++++ 4

i + + + serpentinites

3 + + - 4

< ++++ = ++

I +++++'% ++

1 : P

: ) IR amphibolites

< L R S

i \ + + + = H .

in.\D % oty greenstone formation of the

D Krakow .~ Tt Kaczawskie Mts.
= - + + + 4+ +
A / 0 10 20 30 km SORIRIEIEE . .
R 4+ gneisses of the Sowie Mts.
-3 _t F ot

Fig. 2. The distribution of basic and ultrabasic rocks within the Niemcza Zone
(modified after Smulikowski and Teisseyre, 1957)

Rodingite from Jordanéw Slaski is white in colour and con-
tains garnet (grossular) with saponite (Heflik and Zabinski,
1965). Locally, it can also be composed of garnets with pyrox-
enes (diopside), locally intergrown with tremolite, forming ag-
gregates with a radial texture (Fig. 3). Crystallisation of this as-
sociation took place in stages. Decreasing temperature led to
the crystallisation of the following phases: first diopside and
grossular, and then tremolite. Rodingite of this massif is locally
cut by thin magnesite-talc veins (Fig. 4). Mineral composition of
rodingites from other localities in Lower Silesia is very similar to
that of Jordanoéw-Gogotéw metasomatic rocks.
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Fig. 3. Pyroxenes Wit!‘l radial texture in rodingite from
Jordandéw Slaski (crossed polars)

In the early 1980s, the senior author mentioned the pres-
ence of mineralogical paragenesis in Nastawice, which are
identical to those from Jordanéw Slaski (Heflik, 1982). In 2009,
in the southeastern part of the Nastawice Quarry, he found an
about 20-cm-thick vein composed of intensely altered fine-
grained gabbro, which contained green-white rodingite en-
claves. Samples collected from these rocks are the object of
the present studies. The rocks are commonly porphyritic, con-
sisting of diallage and strongly altered hornblende pheno-
crysts set in the fine-grained diopside and amphibole (tremo-
lite—actinolite) groundmass. The phenocrysts are also repre-
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Fig. 4. Carbonate vein in rodingite from Jordanéw Slaski,
(crossed polars)





















