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Petrogenesis of Gneiss Mylonites from the Niemcza Zone —
New Evidence Based on Morphology and Morphometry of

Zircons
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Institute of Geological Sciences, University of Wroctaw, pl. M. Borna 9, 50-204 Wroctaw, Poland

The Niemcza Shear Zone, extending along the eastern edge of
the Gory Sowie Massif, was interpreted by Scheumann (1937)
to contain mylonitized gneisses. Based on detailed study, Ma-
zur and Puziewicz (1995) showed that the Niemcza Zone rep-
resented a 5 km wide, left-lateral strike-slip ductile shear belt,
separating the Gory Sowie Massif from the Kamieniec Meta-
morphic Belt. The Niemcza mylonites were derived from
the Gory Sowie Gneiss (Scheumann, 1937; Mazur and Puzie-
wicz, 1995; but see e.g. Franke and Zelazniewicz, 2000, for
alternative interpretation of the Niemcza Zone rocks as me-
tagreywackes) and include minor lenses of non-mylonitic gneiss-
es, amphibolites and quartzo-graphitic schists. The mylonites
occur as high- and low-temperature varieties, formed in am-
phibolite and greenschist facies conditions, respectively (Ma-
zur and Puziewicz, 1995). The Niemcza Shear Zone contain
numerous small bodies of undeformed to little deformed Lower
Carboniferous granitoids and syenites/diorites.

The aim of this work is to provide new data concerning
the petrogenesis of different mylonite varieties occurring within
the Niemcza Zone. Our investigations were based on morphol-
ogy analysis of zircon crystals found in the study rocks. We
made an attempt to evaluate the influence of mylonization in-
tensity on morphology and morphometry of zircon crystals in-
herited from the protolith. Typological analysis of examined
zircons and their comparison with those from the Géry Sowie
gneisses are presented in a separate paper (Klimas et al., this
volume).

Rocks selected for zircon analysis mainly consists of plagio-
clase, quartz and micas. They were interpreted by Mazur and
Puziewicz (1995) as mylonites derived from the Gory Sowie
gneisses. Some of the studied samples represent the high tem-
perature variety of mylonites developed under amphibolite facies
conditions (Tab. 1 —localities 1, 6, 8,9, 11). They contain sig-
nificant amount of synkinematic fibrolite. Furthermore, in sam-
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ples 8, 9 and 11 abundant fibtolite is accompanied by cordierite.
The remaining samples 5 and 19 represent the low temperature
variety of mylonites which were formed under greenschist facies
conditions. Besides quartz, plagioclase and micas, they contain
synkinematic chlorite. Garnet was found in samples 5, 8 and
19. Particularly garnet-rich is the sample 8 which is lacking of
zircon. Several samples representing different degree of my-
lonitization were selected for zircon analysis from both the high-
and low- temperature varieties of mylonites.

Characteristics of zircons outlined in Table 1 provides clear
evidence for much higher degree of deformation and grinding
of zircons from mylonites of the Niemcza Zone in comparison
to those from non-mylonitized gneisses of the adjacent Strzelin
Crystalline Massif. Features indicative for zircons from
mylonitized gneisses can be summarized in the following points:
1. Small dimensions of zircon grains.

2. Low number of euhedral and subhedral crystals among over
100 examined zircons from the each sample.

3. Low elongation of zircons.

4. Low value of the standard deviation of length, width and elon-
gation.

5.High quantity of broken and angular grains being fragments
of much larger crystals.

6. Great number of grains cut across by fractures transverse to
their elongation.

Features similar to those described above seem to be indicative

for zircons occurring in mylonites subjected to differentiated

but generally high strain (e.g. Boullier, 1980; Wayne and Krishna

Sinha, 1988). Inspection of thin sections confirms that several

features of examined zircons, extracted from the mylonites, were

produced during their deformation and were not inherited after

detritic clasts of this mineral. For instance, in the mylonite from

the locality 5, subhedral and partly rounded zircon crystals are

split into smaller parts by fractures transverse to their elonga-

tion. One of these fractures is filled with synkinematic chlorite.

The study samples, in particular those taken from the high-
est strained mylonites (nos 5,6), contain great number of tiny
zircon grains (average length of 0.06 mm) of perfectly ovoid or
spheroid shape. They may represent detritic zircons inherited
from a sedimentary protolith or, alternatively, primary magmatic
crystals disintegrated during early stages of mylonitization un-
der low metamorphic conditions. They were subsequently
recrystallized during the amphibolite-grade metamorphism into
football-shaped zircons, otherwise well-known from some ty-
pes of granulites (e.g., Vara et al., 1996, 1999). Such zircons
could also crystallize from anatectic melts possibly associated
with deformations under upper amphibolite facies conditions
(e.g., G2, G3 and A forms or, hitherto rarely described in litera-
ture, crystals similar to AB2-ABS types on the typologic fre-
quency distribution diagram of Pupin, 1980). Concentric and
ellipsoidal fractures in zircon crystals, resulting in origin of tiny
and perfectly ellipsoidal grains, were produced during the meta-
mictization of zircons (Lee and Tromp, 1995). They are inclu-
sion free and elongated parallel to the crystallographic c-axis.
Elucidation which of the briefly mentioned above processes was
responsible for the origin of small ovoidal and spheroidal grains
in the mylonites requires further studies that are currently in
progress. They include examination of the internal structure of
ball-shaped grains in cathodoluminescence images and analy-
sis of the inclusions composition in zircons.

Hitherto investigations of morphology and morphometry of
zircons extracted from the mylonites of the Niemcza Zone sug-
gest that this mineral, otherwise resistant for chemical reactions
and magmatic corrosion, is fragile and, therefore, sensitive for
brittle deformation. The number of zircons showing effects of
deformation and ellipsoidal zircons increase in the study
mylonites together with the total strain of these rocks. Among
several differences between morphological features of zircons
extracted from the high- and low-temperature mylonites,
the most characteristic seems to be the common occurrence of

Morphology and morphometry Amphibolite-grade Greenschist-grade Gneisses**
of zircons mylonites mylonites

Sample 1* 6* 8* 9* 11* 5% 19* S-5 S-6  W-1

Quantity of investigated zircons 100.00 100.00 0 100.00 50.00 100.00 100.00 100.00 100.00 100.00
Euhedral and subhedral crystals in %  20.00  0.00 -  24.00 12.00 0.00 27.00 39.00 54.00 51.00
Subrounded forms in % 57.00 9.00 - 35.00 28.00 24.00 37.00 37.00 38.00 27.00
Rounded grains in % 5.00 88.00 - 18.00 54.00 69.00 28.00 15.00 0.00  5.00
Angular forms in % 18.00 3.00 - 23.00 6.00 7.00 8.00 9.00 8.00 17.00
Broken zircons in % 10.00 1.00 - 17.00  8.00 12.00 4.00 8.00 16.00 10.00
Fractured zircons in % 2.00 5.00 - 0.00 0.00 4.00 4.00 0.00 1.00 3.00
Zircons with "extinction angle" in % 8.00 22.00 - 6.00 8.00 22.00 4.00 9.00 12.00  3.00
Mean length in mm 0.06 0.06 - 0.08 0.07 0.07 0.10 0.13 0.10 0.10
Standard deviation of length in mm 0.02 0.02 - 0.02 0.02 0.02 0.02 0.40 0.01 0.50
Mean width in mm 0.04 0.04 - 0.05 0.04 0.04 0.05 0.08 0.04  0.06
Standard deviation of width in mm 0.01 0.01 - 0.01 0.01 0.01 0.02 0.02 0.02  0.03
Mean elongation 1.80 1.50 - 1.80 1.60 1.60 1.90 1.90 2.50  2.00
Standard deviation of the elongation 0.50 0.30 - 0.50 0.40 0.50 0.50 0.50 1.10  0.80

* labels of samples equivalent to numbering of mylonite exposures after Mazur and Puziewicz (1995 - Fig. 1)
** §-5 - gneiss sample from Goscigcice - Strzelin Crystalline Massif

S-6 - gneiss sample from Skalice - Strzelin Crystalline Massif

W-1 gneiss sample from Wilamowice Zabkowickie (Lipowe Hills) - Strzelin Crystalline Massif

Tab. 1.

Summary of morphological and morphometric characteristics of zircons extracted from the mylonites of the Niemcza

Zone in comparison to zircons from non-mylonitized gneisses of the Strzelin Crystalline Massif.
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euhedral crystals in the mylonites developed under greenschist
facies conditions.
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