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The Krosno Formation (Oligocene) in the Sile-
sian Tectonic Unit of the E part of the Polish
Outer Carpathians is represented by two lithofa-
cies called the Besko (or Lesko) and the Otryt fa-
cies. Their mineral composition was analysed in
the past at a broad regional scale (Schideler et al.
1975) and the depositional mechanism for each fa-
cies was interpreted on the basis of sedimentary
features observed on the outcrop (Slaczka & Un-
rug 1972, Wendorff 1987). Each of the two litho-
facies forms an individual complex of strata sup-
plied from two different source areas by turbidity
currents of different hydrodynamic characteris-
tics (Wendorff 1981, 1987). Namely, the strata of
the Besko/Lesko lithofacies were interpreted as
deposits of normally diluted and gradually de-
celerating, SE-oriented turbidity currents origi-
nating from the Silesian Ridge in the NW. On the
other hand, the Otryt lithofacies is represented by
deposits of rapidly decelerating high-density tur-
bidity currents running in the opposite direction
and derived from the Maramures Massif in the SE
(Slaczka & Unrug 1972).

The scope of this reconnaissance study is to
investigate under petrographic microscope grain
size, grain orientation and mineral composition
of selected samples of the two sandstone types
described above. These features and their com-
parisons should reveal whether the differenc-
es in transport and deposition mechanisms be-
tween the two lithofacies, which were in the past

interpreted on the basis of macroscopic observa-
tions, are reflected by the microscopically observ-
able features. For this purpose, and considering
the reconnaissance character of this work, verti-
cal sections of two sandstone beds were sampled
in the area of the Otryt Syncline (in the Bieszcza-
dy Mts.) where these two lithofacies complexes
are present. For each bed, one sample represents
its lowermost part and another uppermost part.
Therefore the textural characteristics of each pair
of samples document hydrodynamic variations
between the initiation and the final stage of dep-
osition of the sampled bed. This is because vari-
ous transport and deposition mechanisms of sed-
iment gravity flows, and their gradients, result in
differences in grain size, grain size sorting and
grain orientation within a bed.

The diversity of mineral composition between
Besko and Otryt lithofacies is very clearly record-
ed in the analysed thin sections, which remains in
agreement with the data published earlier and re-
flects different mineral composition of the respec-
tive source areas (Slqczka & Unrug 1972, Shidel-
er et. al. 1975). The sample of the Besko lithofacies
sandstone is characterised by high textural and
mineralogical maturity (well-rounded grains and
high quartz content). The bottom sample is moder-
ately well sorted (standard deviation 0.64) and the
top sample is moderately sorted (standard devia-
tion 0.95). Graphic mean grain size for the bottom
sample is 3.20 (Bouma Tb interval), and for the top

http://dx.doi.org/10.7494/geol.2016.42.1.73

ISSN 299-8004 | e-ISSN 2353-0790 | Wydawnictwa AGH


http://www.wydawnictwa.agh.edu.pl
mailto:pawel.godlewski.agh@gmail.com
mailto:wendorff@agh.edu.pl
mailto:andrzej.swiader@agh.edu.pl

74

Godlewski P, Wendorff M., Swigder A.

sample 3.76 (Bouma Tc interval; both values being
expressed in phi scale units). Therefore the upper
sample represents deposition from a more diluted
current (of lower flow competence) than the bot-
tom sample. Less good sorting in the finer grained
upper sample reflects pronounced contrasts in
grain-size between individual laminae of the cur-
rent-ripple cross-laminated Tc interval.

Both samples of the Otryt facies sandstone
show relatively high content of unstable grains,
therefore this rock has low mineralogical maturi-
ty. Except for solitary well-rounded coarse grains,
the bulk of grains are poorly rounded, which doc-
uments low textural maturity. The bottom sam-
ple of the Otryt facies is richer in grains of coarse
to very coarse metamorphic rock fragments and
polycrystalline quartz than the top-of-bed sam-
ple. Texturally, both samples are poorly sorted.
This is shown by very similar standard deviation
values (bottom 1.18; top 1.12). The values of graph-
ic mean grain size range from 1.68 (bottom) to
1.92 (top). Furthermore the grain-size distribution
curve of the sample from the bed bottom is char-
acterised by coarse-tail, whereas the upper sample
distribution is devoid of coarse-tail. These values
and their distributions imply grain-size sorting by
a high-density turbidity current unable to separate
the various grain-size classes present in the flow.
In such flows only the coarsest fraction is present
initially but the remaining spectrum of the grains
remains unchanged throughout the depositional
process (Shideler et. al. 1975).

A comparison between the two sets of samples
shows the influence of two different flow types ex-
pressed by notable differences in grain size and
sorting. The Besko facies sandstone is finer grained
due to having been deposited from a more dilut-
ed current of lower competence. Furthermore, the
Besko facies sandstone must have been deposited
from a gradually decelerating current whereas the
Otryt facies sandstone was deposited rapidly by
denser turbidity current in which grain-size sort-
ing affected only the coarsest grains. As a conse-
quence grain orientation parallel to the flow di-
rection is more distinct in the Besko facies than in
the Otryt facies sandstones.
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