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The Palaeozoic of Velebit Mt. 

Jasenka SREMAC 

The succession on Velebit Mt. provides evidence of shal
low-marine deposition with several periods of emergence 
from the Late Carboniferous (Moscovian) to the Oligocene, 
when the dominant uplift phase took place. Quaternary de
posits in highlands and valleys tell the story of the more 
recent geological history, including the Pleistocene glacia-
tion. 

Late Palaeozoic rocks (Fig. 1), ranging from the Mos
covian to the Uppermost Permian, exposed in cores of an
ticlines, can be observed at several localities in the Central 
and Southern Velebit Mt. (IVANOVIC et al., 1976; MAJ-
CEN et a l , 1973; SOKAC et a l , 1976a, b). Although out
cropping in restricted belts, these rocks represent the most 
completely developed, and the best known Palaeozoic area 
of Croatia (SREMAC, 2003). 

CARBONIFEROUS 

During the Carboniferous, clastic and carbonate deposi
tion took place in shelf environments of the Western Pal-
aeotethys. Dominant rock types are dark grey organic-rich 
limestones, dolomites and finely-layered argillaceous slates 
and graywackes. 

Moscovian 

The oldest determined fossils are of Moscovian age (KO-
CHANSKY-DEVIDE, 1955, 1970). Three horizons can be 
clearly recognized within these deposits: 

1) The lowermost horizon comprises cyanobacteria (Gir-
vanelld) and calcareous algae (Eugonophyllum, Anchico-
dium, Gyroporella, Connexia, Herakella), together with 
foraminifera (genera Pseudoendothyra, Schubertella, 
Fusulinella, Eofusulina, Novella, Pseudostaffella, Alju-
tovella, Tuberitina, Tetrataxis, Globivalvulina, Glomo-
spira, Palaeotextularia, Spiroplectammina, Ammodis-
cus, Plectogyra). 

2) The middle horizon comprises a slightly different fo-
raminiferal community (Pseudoendothyra, Ozawainella, 
Pseudostaffella, Beedina, Hemifusulina, Schubertella), 
while the algae were almost nonexistent only Dvinella 
being observed. 

3) The Upper Moscovian is again characterized by abundant 
species of calcareous algae, including: Anthracoporella, 
Beresella, Dvinella, Eugonophyllum and Anchicodium. 
Foraminifera are also present in significant amounts, 
particularly the genera Eostaffella, Pseudoendothyra, 
Fusiella, Schubertella, Fusulinella, Beedina, Fusulina, 
Tuberitina, Tetrataxis, Globivalvulina, Cribrostomum, 
Palaeotextularia, Endothyra and Bradyiina. In this ho
rizon macrofossils (gastropods, trilobites and numerous 
brachiopods) are also common. 

Kasimovian 

The Kasimovian age of the overlying deposits has been 
determined on the basis of the first fusulinids with keri-
othecal tests (Protriticites). Two horizons can be clearly 
recognized. 

The lower horizon contains rich algal assemblages: the 
genera Eugonophyllum, Anchicodium, Anthracoporella 
and Velebitella can be found together with foraminifera 
Pseudoendothyra, Eostaffella, Schubertella and Protritic
ites. An encrusting genus Tubiphytes is also common in 
this horizon. The Late Kasimovian horizon is exposed in 
the wider area (SIMIC, 1935; KOCHANSKY-DEVIDE, 
1955; BALAZ, 1981), and can be closely compared to the 
Auernig beds of the Carnic Alps. These deposits are highly 
fossiliferous. The best preserved microfossils can be ob
served in limestones, while a rich macrofauna has been 
collected from argillaceous deposits. Yellowish-coloured 
'Triticites-sandstones' with washed-out fusulinid moulds 
are very common rock types. These deposits are pre
dominantly marine, but remnants of a continental macro-
flora, including for example, pteridosperms, lepidophytes, 
spenopsids and cordaitids (NEMEJC, 1938) indicate the 
close vicinity of land. Marine macrofossils have been de
termined by numerous authors (SIMIC, 1935; SALOPEK, 
1939, 1948; RUKAVINA, 1973; BALAZ, 1981). Bivalves, 
gastropods, bryozoans, echinoderms and brachiopods, are 
particularly frequent while trilobite remnants are very 
scarce and poorly preserved. 

Some common calcareous algae from the Carbonifer
ous of the Velebit Mt. are presented in PI. I. 

PERMIAN 

"Rattendorf equivalents" 

Permian deposits are always in tectonic contact with Car
boniferous rocks. Early Permian, dominantly carbonate 
rocks, are the equivalents of the Rattendorf Beds of the 
Alps. Large fusulinids (Schwagerina, Pseudoschwagerina, 
Zellia and Quasifusulina) are common in these deposits, 
together with the encruster Ramovsia. Sparry cement and 
the composition of the fossil communities indicate an open 
shelf, high energy environment, not very favourable for 
calcareous algae, but remnants of Epimastopora have been 
found in the upper horizon. 

"Kosna deposits" 

Carbonate deposition in the area of Velebit and Lika was at 
this time interrupted by uplift in the wider area, and an ap-
proxiamtely 750 m thick complex of clastic Kosna depos
its was deposited contemporaneously with the Trogkofel 
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Fig. 1 Geological column 
of the Velebit Mt. Upper 
Palaeozoic deposits (after 
RAMOVS eta l . , 1990). 

stage in the Alps. Multicoloured conglomerates, quartz 
conglomerates, sandstones and siltstones are the most 
common rocks of this phase. In scarce limestone lenses, 
microfossil communities were found, including the calcar
eous algae Epimastopora, Pseudogyroporella and Neoan-
chicodium. 

"Velebit formation" 

Shallow marine conditions, suitable for carbonate deposi
tion, were again established during the Middle Permian, 
and they lasted up to the earliest Triassic. A typical sub-
equatorial platform environment enabled the production 
of an almost 900 m thick sequence of carbonate deposits. 
Such a long-lasting platform environment was not com
mon in Western Palaeotethys, and FLUGEL (1977) sug
gested the name "Velebit formation" for these beds. 

During a very long period of time, cycles of shallow 
subtidal, tidal and supratidal origin were deposited, partly 
due to the global eustatic curve, and partly due to the lo
cal equilibrium between subsidence of the basin and the 
local deposition rate (SREMAC, 2005; FIO et a l , 2006b). 
Dolomites are predominant, but fossils are best preserved 
in three horizons of organic-rich dark limestones. Calcare
ous algae were the most important source of the carbonate 
detritus. 

The first limestone horizon - the Eoverbeekina salope-
ki Zone, was directly deposited over the red Kosna sand
stones. It is overlain by about. 300 m of dolomitic rocks, 

with the very common recrystallized dasyclad algae Mizzia 
accompanied by large benthic fusulinids. Macrofossils -
corals, gastropods, cephalopods and bivalves - have also 
been found within these rocks. 

The second limestone horizon - the Neoschwagerina 
craticulifera Zone, is characterized by particularly rich fos
sil assemblages. Besides Neoschwagerina craticulifera 
several genera of foraminifera are very common: Dun-
barula, Nankinella, Chusenella, Dunbarinella, Kahlerina, 
Schubertella, Glomospira, Globivalvulina, Agathammina 
and Hemigordius (KOCHANSKY-DEVIDE, 1965). 

Algal assemblages were dominant in contemporane
ous lagoonal and similar sheltered environments. The 
most common genera were dasyclad Mizzia and gymnoco-
diacean genera Gymnocodium and Permocalculus (SCHU
BERT, 1907, 1909; HERAK & KOCHANSKY-DEVIDE, 
1960; KOCHANSKY-DEVIDE & HERAK, 1960). Gym-
nocodiaceans sporadically occur in separate communities, 
but it is also possible to find them in mixed communities, 
together with Mizzia (SREMAC, 1991). The genera Vermi-
porella, Velebitella, Goniolinopsis and Salopekiella also 
occur in this horizon (KOCHANSKY-DEVIDE, 1964; 
MILANOVIC, 1965, 1966a, b, 1968, 1974, 1975). Within 
the algal communities, mounds and bioherms were built by 
bryozoans (Fenestella), cyanobacteria and other incrustants 
(Tubiphytes) in some places (MARJANAC & SREMAC, 
2000; see Stop 5 for details). Calcareous sponges, such 
as Colospongia, Waagenella, Sinocoelia and Guadalu-
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pia were very important in the formation of patch-reefs 
(SREMAC, 1991). The brachiopod genera Martinia and 
Enteletes lived within the reef cavities. Some brachiopod 
taxa produced biostromes {Leptodus, Keyserlingind) and 
some lived anchored by spines or some other shell adapta
tions on the muddy bottom (small productids, Ramovsia; 

SREMAC, 1986). 

Overlying deposits are in most cases light-grey late-
diagenetic dolomites, 'Schwagerina dolomites' sensu 
SALOPEK (1942), in which algal and other remnants are 
poorly recognizable. A very shallow, tidal to supratidal en
vironment is presumed. 

The uppermost, third limestone horizon has a very sim
ilar fossil content to the second zone. The Yabeina syrtalis 
Zone was proposed on the basis of the common presence 
of this benthic species. Among the calcareous algae Mizzia 

and gymnocodiaceans are still common. 

The uppermost Permian deposits, "Boundary Dolo
mites" sensu SALOPEK (1942) indicate slightly different 
environmental conditions: due to the uplift in the wider 
area, the input of clastic material (sand containing mica) 
gradually increased. Fossil communities became less rich 
and diverse. Dasyclad algae disappeared, while gymnoco
diaceans remained for a short period, but decreased in size. 
The Late Permian assemblages were dominated by toler
ant small foraminifera (e.g. Globivalvulina, Glomospird) 

and taxa typical for stressed environments (Earlandia). 

Sea-level oscillations were very common in this period, 
and periods of emergence can be documented on the ba
sis of sedimentary features, and geochemical and isotope 
analyses (FIO et a l , 2006a, b, 2007). SALOPEK (1942) 
presumed a continuous transition into the Lower Triassic, 
which was later confirmed by FIO et a l , (2006a, b, 2007), 
since the P-Tr boundary (PTB) is located approximately 10 
m above the lithological boundary marked by emergence. 
Near the PTB, which was documented by geochemical and 
isotopic analyses, dolomites are completely sterile, with no 
evidence of life, but deposition of similar rocks continued 
into the Early Triassic (FIO et a l , 2006a, b, 2007). 

Some common calcareous algae from the Permian of 

the Velebit Mt. are presented in PI. II. 
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PLATE I 
Some common dasyclad algae from the Carboniferous of the Velebit Mt. 

1 Gyroporella prisca KOCHANSKY-DEVIDE 

2 Gyroporella likana KOCHANSKY-DEVIDE 

3 Gyroporella intraseptata KOCHANSKY-DEVIDE 

4 Gyroporella constricta KOCHANSKY-DEVIDE 

5 Herakella paradoxa KOCHANSKY-DEVIDE 

6 Connexiafragilis KOCHANSKY-DEVIDE 

7 Anthracoporella vicina KOCHANSKY & HERAK 

Magnification x20. 

1-6 Brnjićevo near Ričice (after KOCHANSKY-DEVIDE, 1970) 

7 Vinac (after KOCHANSKY & HERAK, 1960). 
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PLATE II 
Some common calcareous algae from the Permian of the Velebit Mt. 

1 Epimastoporella likana (KOCHANSKY & HERAK), Early Permian, Robijača, x40 (after KOCHANSKY & 
HERAK, 1960). 

2 Mizzia velebitana SCHUBERT, Middle Permian, Brasane, x20 (after KOCHANSKY & HERAK, 1960). 

3 Mizzia cornuta KOCHANSKY & HERAK, Middle Permian, Crne Grede, x 20 (after KOCHANSKY & HERAK, 
1960). 

4 Goniolinopsis hexagona MILANOVIĆ, Middle Permian. NE Velebit Mt., x60 (after MILANOVIĆ, 1966 b). 

5 Salopekiella velebitana MILANOVIĆ, Late Permian. NE Velebit Mt., x40. 

6 Clavaporella kochanskae (MILANOVIĆ), Permian. NE Velebit Mt., x30 (after MILANOVIĆ, 1965). 

7 Likanella spinosa MILANOVIĆ, Middle-Late Permian. NE Velebit Mt., x30 (after MILANOVIĆ, 1966 a). 

8 Pseudovelebitella simplex (KOCHANSKY-DEVIDÉ), Early Permian. NE Velebit Mt., x75 (after KOCHANSKY-
DEVIDÉ, 1964). 

9 Velebitella triplicata KOCHANSKY-DEVIDÉ, Middle Permian. NE Velebit Mt., x40 (after KOCHANSKY-
DEVIDÉ, 1964). 

10 Kochanskyella tulipa MILANOVIĆ, Middle-Late Permian. NE Velebit M t , x30 (after MILANOVIĆ, 1974). 
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