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Abstract: The anomuran thalassinid coprolite Parafavreina thoronetensis Bronnimann, Caron & Zaninetti 1972 is
described from thin sections of the Norovica Formation (uppermost Triassic) from the Strazovské vrchy Mountains
in central Slovakia. This ichnospecies is one of the most common in the Norian-Rhaetian shallow marine carbonate

rocks of the Tethys Realm.
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Introduction collected from the RadoSovec site near Ilava, a locality in the
Western Carpathians shown on Figs. 1-2.
This paper provides the documentation of the Late Triassic Former works describing Late Triassic coprolites from the

fecal pellets (coprolites) based upon material (thin sections) ~ Krizna Unit (Fatric) of the Western Carpathians were done
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Fig. 1. Maps showing location of Mt. Norovica area: A — position of studied area in central Slovakia (arrowed); B — geological sketch of
the Koseca environs in the Strdzovské vrchy Mts: 1-2 Kalis¢o-Butkov structure: 1 — Jurassic-Lower Cretaceous limestones, 2 — Mid-Cre-
taceous shales; 3-4 — Nozdrovice digitation: 3 — “Neocomian® limestones, 4 — Albian marls; 5-6 — Mraznica digitation: 5 — Mraznica
Formation Valanginian-Barremian limestones, 6 — Poruba Formation (Albian); 7-9 — Cho¢ Nappe: 7 — Hauptdolomit (Upper Triassic), 8
— Norovica Formation (Rhaetian), 9 — Jurassic-Lower Cretaceous strata.



246 GAZDZICKI, MICHALIK and TOMASOVYCH

Jus]=1 *
B L,

V’ o= ‘7 ~ .
i w7 S
T T L}
= 3 Az
< o /,_:ﬁ
N ¢ 4 S —2 =]
N _ < ~ - =z == -——‘R'é dOC/‘O III !2 ‘\\(\)
==/ = e
) (4 X 7t ~ Y e | /
(o £ X z & L4 Y%7
df"’adsk' V@/ b/ 7 ) m— 2
/f 0 500 m /1f Z
Creej } Vs (/ Z = ' /]/{' ve 7/’7;{\’0—V\
\ 77\ — 'L\'\& f§
N [ e

Fig. 2. Geological map of the Mt. Norovica area. 1 — Poruba Formation (Albian) of the Krizna Nappe; 2-7 — Cho¢ Nappe: 2 — Haupt-
dolomit (Upper Triassic), 3 — Norovica Formation (Rhaetian) showing the location of the studied Parafavreina coprolites (arrowed), 4
— Lower Jurassic crinoidal limestones, 5 — Middle Jurassic siliceous limestones, cherty crinoidal limestones and marls, 6 — Upper Ju-
rassic red nodular limestones and marlstone, 7 — Biancone limestone, marly limestone and marls (Upper Tithonian-Hauterivian); 8 —

Neogene-Quaternary cover.

by Horak (1960) from the Svity Jakub Formation (?Rha-
etian) nearby Banska Bystrica, and by Gazdzicki (1974,
1977) from the Fatra Formation (Rhaetian) of the Polish
Tatra Mountains.

Here, we report anomuran crustacean coprolites belonging
to the Parafavreina thoronetensis ichnospecies, which have
been found in the uppermost Triassic strata of the Cho¢ Unit
(Hronic), and at the Radosovec locality they are very abun-
dant (PL. I). The study also enables us one to reconstruct the
environment where Rhaetian biotas lived.

The paper was prepared in the frame of the scientific coop-
eration between the Institute of Geology of the Slovak Acade-
my of Sciences (Bratislava) and the Institute of Paleobiology
of the Polish Academy of Sciences (Warsaw).

The investigated thin sections are housed in the Geological
Institute of the Slovak Academy of Sciences in Bratislava.

Geological and stratigraphical setting

The Strazovské vrchy Mountains are situated in central Slo-
vakia in the northwestern part of the central Western Car-
pathians and are built up of the Paleoalpine (Austrian) nappe
system (Fig. 1). The uppermost Triassic strata at the Rado-

Sovec locality occur in a ridge on the SW slope of Mt. Norov-
ica above the Podhradska Valley (Fig. 2). Small rock outcrops
in a woody slope are formed by pale grey limestones i.e. the
Mojtin Limestone Member of the Norovica Formation
(Gazdzicki & Michalik 1980), lying on a thick Hauptdolomit
complex. Organogenic and organodetrital (biomicrites to bio-
sparites) limestone types prevail in the lower part, while the
higher part consists mostly of oolitic limestones (oopelbio-
sparites) alternating with thin bands of micritic limestone. The
layer containing the Parafavreina coprolites occurs precisely
in this part of the sequence (Pl. I: Figs. 1-2). Rich occurrence
of the benthic involutinid foraminifers, mostly Triasina hant-
keni Majzon indicates the Rhaetian age of the formation
(Gazdzicki 1974, 1983). The sequence is terminated by an
erosional plane covered by the Liassic crinoidal limestone
(Fig. 2).

Paleontological notes

Order Decapoda (Anomura)
Subfamily Thalassinoidea

Genus Parafavreina Bronnimann, Caron & Zaninetti 1972
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Plate I: Fig. 1 — Parafavreina thoronetensis microfacies. Mojtin Limestone Member of the Norovica Formation (Rhaetian). Radosovec.
Thin section No. GIU 20525. Fig. 2 — Oopelbiosparite with Parafavreina thoronetensis Bronnimann, Caron & Zaninetti coprolites (ar-
rowed). Mojtin Limestone Member, Norovica Formation (Rhaetian). Radosovec. Thin section No. GIU 20525. Scale bars = 1 mm.

Parafavreina thoronetensis Bronnimann, Caron & Zaninetti
1972 (PL I: Figs. 1-2, P1. II: Figs. 1-8)

1960 Coprolithus salevensis Horak, 12-15, Figs. 1-6

1972 Parafavreina thoronetensis n.sp. Bronnimann, Caron & Za-
ninetti, 941-956, P1. 1: Figs. 1-16, Pl. 2: Figs. 1-10. With
synonymy

1980 Parafavreina thoronetensis Bronnimann, Caron & Zaninetti,
Bércziné Makk, Pl. 4: Fig. 2

1986 Parafavreina thoronetensis Bronnimann, Caron & Zaninetti;
Senowbari-Daryan & Stanley, 345-348, Fig. 3D(1), Fig.
4A(1), 4CD, Fig. 4E(2). With synonymy

1993 Parafavreina thoronetensis Blau, Griin & Senff, 193-214,
Fig. 5D-H. With synonymy

1994 Parafavreina thoronetensis Blau, Rosas & Senff, 521-527,
Fig. 5i-m

Material: Over 20 specimens in two thin sections.
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Plate II: Parafavreina thoronetensis Bronnimann, Caron & Zaninetti 1972. Figs. 1-4 — cross-sections, Figs. 5-6 — oblique sections,
Figs. 7-8 — longitudinal sections. Mojtin Limestone Member of the Norovica Formation (Rhaetian). Radosovec. Thin section No. GIU

20525. Magnification of all figures is uniform: scale bar = 0.2 mm.

Dimensions: The coprolites are 0.38 mm to 0.64 in diame-
ter, and up to 0.93 mm in length.

Description: As given by Bronnimann, Caron & Zaninetti
(1972), and Senowbari-Daryan & Stanley (1986).
Remarks: The Parafavreina thoronetensis has a circular or
subcircular shape in cross section, and is sometimes flattened
on the “ventral” side” (Fig. 3, P1. II: Figs. 1, 3). It shows two
bilateral symmetrical groups of longitudinal canals (35-40 in
numbers), which in cross-section are mostly triangular and
sometimes crescent shape (Fig. 3, PL. II: Fig. 2). The size of
the canals is 0.03-0.04 mm in diameter. The studied coproli-

tes correspond well with descriptions and ilustrations given
by Bronnimann et al. (1972), Senowbari-Daryan & Stanley
(1986) and Blau et al. (1993) as well as with forms de-
scribed as Coprolithus salevensis by Horak (1960) from the
Svity Jakub Formation of the Western Carpathians.

Occurrence: So far this ichnospecies is know from several
Late Triassic-Early Jurassic localities of France, Italy, Greece,
Spain, Algeria, Afghanistan and Iran (Bronnimann et al.
1972), Austria and Germany (Piller 1976; Senowbari-Daryan
1979, 1980; Fliigel 1982; Ott 1987; Blau et al. 1993), Hungary
(Bércziné Makk 1980), California, North America (Kristan-
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“Dorsal”

“Ventral”

Fig. 3. Cross-section of Parafavreina thoronetensis Bronnimann,
Caron & Zaninetti, showing the arrangements of internal canals
(modified after Bronnimann et al. 1972, Fig. 2; see also Blau et al.
1994, Fig. 3).

Tollmann & Tollmann 1983), as well as from Peru and Colom-
bia, South America (Senowbari-Daryan & Stanley 1986; Blau
et al. 1993; Blau et al. 1994).

Sedimentary conditions
and paleogeographical remarks

The Norovica Formation, which contains the studied copro-
lites, is a product of the Rhaetian marine transgression, which
renewed marine sedimentation in the northern West-Car-
pathian units. It was deposited in the northern proximity of the
elevated Dachstein carbonate platform complex, partially sep-
arating both the Kdssen- and Fatra Formations lagoonal and
intraplatform basin systems from the open sea. The surface of
this platform was covered by the shallow sea with lime, and in
more restricted parts also with dolomitic sedimentation, and
with coral reefs on the external edge. The carbonate rocks of
the Norovica Formation itself were deposited on the more pro-
tected inner side of this platform, with shallow channels and
oolitic bars. The abundant, widespread and well preserved bio-
ta assemblages (algae, foraminifers, corals, brachiopods, mol-
luscs, conodonts) enable detailed biostratigraphical and paleo-
ecological studies of this formation (Gazdzicki 1978;
Gazdzicki & Michalik 1980; Michalik 1982, 1993, 1994,
Michalik & Gazdzicki 1983).

The recognized anomuran crustaceans coprolites of the
Parafavreina thoronetensis in the Western Carpathians occur
within a stratigraphically well documented, shallow marine,
mostly lagoonal facies of the uppermost Triassic (Rhaetian)
carbonate sequences (Hordk 1960; Gazdzicki & Michalik
1980; Salaj & Jendrejakova 1984).

Parafavreina thoronetensis crustacean microcoprolite is
one of the most common in the Norian-Rhaetian strata of the
Tethys Realm as well as from the western margin of Gond-
wana (Blau et al. 1993).

Acknowledgements: We thank Joachim Blau, Milan Misik,
Baba Senowbari-Daryan and Louisette Zaninetti for careful
reviews of the manuscript and also express our gratitude to
the Polish and Slovak Academies of Sciences for their finan-
cial support (Grant Project VEGA No. 7215).

References

Bércziné Makk A. 1980: Triassic to Jurassic microbiofacies of Szil-
vagy, southwestern Hungary. Féldt. Kozl. 110, 90-103.

Blau J., Griin B. & Senff M. 1993: Crustaceen-Koprolithen aus der
Trias der westlichen Tethys (Lienzer Dolomiten, Osterreich;
Pragser Dolomiten, Italien) und vom Gondwana-Westrand
(oberes Magdalenatal, Kolumbien, Stidamerica). Paldont. Z.
67, 193-214.

Blau J., Rosas S. & Senff M. 1994: Favreina peruviensis n. sp., ein
Crustaceen-Mikrokoprolith aus dem Lias von Peru. Paldont.
Z. 68, 521-527.

Bronnimann P., Caron J.P. & Zaninetti L. 1972: Parafavreina n.
gen., a new thalassinid anomuran (Crustacea, Decapoda) co-
prolite form-genus from the Triassic and Liassic of Europa and
North Africa. Mitt. Gesell. Geol.-U. Bergb.-Studenten Wien 21,
941-956.

Bronnimann P. & Zaninetti L. 1972: New names for favreine and
parafavreine thalassinid anomuran (Crustacea, Decapoda) co-
prolites from the Jurassic of Greece and Algeria. Paldont. Z.
46, 3/4, 221-222.

Fliigel E. 1982: Microfacies analysis of limestones. Springer Verlag,
Berlin, 1-663.

Gazdzicki A. 1974: Rhaetian microfacies, stratigraphy and facies
development in the Tatra Mts. Acta Geol. Pol. 24, 1, 17-96.

Gazdzicki A. 1977: Rhaetian coprolites Bactrylium Heer from the
Tatra Mts. (West Carpathians). Actes du VI° Coll. Afr. Micro-
paléont., Ann. Miness Géol. Tunis 28, 81-88.

Gazdzicki A. 1978: Conodonts of the genus Misikella Kozur &
Mock 1974 from the Rhaetian of the Tatra Mts. (West Car-
pathians). Acta Paleont. Pol. 23, 3, 341-350.

Gazdzicki A. 1983: Foraminifers and biostratigraphy of the Upper
Triassic and Lower Jurassic of the Slovak and Polish Car-
pathians. Palaeont. Pol. 44, 109-169.

Gazdzicki A. & Michalik J. 1980: Uppermost Triassic sequences of
the Choc¢ nappe (Hronic) in the West Carpathians of Slovakia
and Poland. Acta Geol. Pol. 30, 1, 61-76.

Horak L. 1960: Coprolithus salevensis Paréjas 1948 from Rhaetian
(?) limestones of Sv. Jakub Formation, northern of Banska
Bystrica. Cas. Mineral. Geol. 1, 12-15 (in Czech).

Kristan-Tollmann E. & Tollmann A. 1983: Tethys-Faunenelemente
in der Trias der USA. Mitt. Osterr. Geol. Gesell. 76,213-272.

Michalik J. 1982: Uppermost Triassic short-lived bioherm complex-
es in the Fatric, Western Carpathians. Facies 6, 129-146.

Michalik J. 1993: Comments on the Mesozoic palinspastic interpre-
tations of the Western Carpathians. Acta Geol. Hung. 35, 1, 39-
47.

Michalik J. 1994: Notes on the paleogeography and paleotectonics
of the Western Carpathian area during the Mesozoic. Mitt. Os-
terr. Geol. Gesell. 86, 101-110.

Michalik J. & Gazdzicki A. 1983: Stratigraphic and environmental



250 GAZDZICKI, MICHALIK and TOMASOVYCH

correlations in the Fatra- and Norovica Formations (uppermost
Triassic, Western Carpathians). Schr.-Reihe Erdwiss. Komm.,
Nat.-Mat. Wien 5, 267-276.

Ott G. 1987: Stratigraphie und Mikrofacies des Rosskopfgebietes
und der Kossener Schichten der Bockkarscharte (Siidostliches
Allgdu). MS, Diplomarbeit, Institut fiir Geologie, Friedrich-Al-
exander Universitdt Erlangen/Niirnberg, Erlangen, 1-90 (un-
published).

Piller W. 1976: Fazies und Lithostratigraphie des gebankten
Dachsteinkalkes (Ober-Trias) am Nordrand des Toten Gebirges
(S Griinau/Almtal. Oberosterreich). Mitt. Gesell. Geol.-U.
Bergb.-Studenten Wien 23, 113-152.

Salaj J. & Jendrejakova O. 1984: Ecology and facial relation of

some groups of Triassic foraminifers and ostracods of strati-
graphic importance. Geol. Zbor. Geol. Carpath. 35, 231-
240.

Senowbari-Daryan B. 1979: Anomuren-Koprolithen aus der Ober-
trias der Osterhorngruppe Hintersee/Salzburg, Osterreich).
Ann. Naturhist. Mus. Wien 82, 99-107.

Senowbari-Daryan B. 1980: Fazielle und paldontologische Unter-
suchung in oberrhitischen Riffen (Feichtenstein- und Gruber-
riff bei Hintersee, Salzburg, Nordliche Kalkalpen). Facies 3,
1-237.

Senowbari-Daryan B. & Stanley Jr. G.D. 1986: Thalassinid ano-
muran microcoprolites from Upper Triassic carbonate rocks
of central Peru. Lethaia 19, 343-354.



