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3.2. Tethyan Cretaceous corals in Yugoslavia 

By Dragica T-c-RNSEK*) 

Abstract 

The distribution of corals within the paleo-geotectonic units of Yugoslavia 
is varying during the Cretaceous period. Lower Cretaceous corals are restricted 
to the Dinarid Platform and to the Carpathian-Balcanid unit. Cenomanian
Turonian-Coniacian corals occur exclusively in the Drina-Ivanjica unit. The 
Santonian-Campanian and Maastrichtian corals are restricted to the northern 
part of the Inner Dinarids. The prosperity and obliteration of corals on the 
paleo-geotectonic units of Yugoslavia was caused by environmental changes due 
to tectonic activities. 

1. Short review of Cretaceous corals in the Tethyan region 

Corals played an important role in the formation of the Cretaceous sedi
ments throughout the shallow Tethys (Fig. l ). Fossil remains of these organisms 
may be found in almost all Cretaceous intervals. From some stages recordings 
are rare; in others, however, corals are extraordinarily abundant. The total 
number of known coral genera from the Cretaceous is 362 (WELLS, 1986). The 
number of species exceeds 1200. 

While corals are hardly known from Berriasian to Valanginian sediments 
the number of species recorded from the Hauterivian (and "Neocomian") is 
almost 300. In Barremian and Aptian times this group developed equally suc
cessfully in all shallow marine regions of the Tethys. A major crisis occurred at 
the end of the Aptian, when the number of species decreased to some tens. The 
largest number of species is known from the Cenomanian although coral faunas 
are only known from a small number of localities. In the Turonian, the number 
of species decreases again and reaches a minimum of 12 in the Coniacian. In the 
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Santonian, the corals flourished again. They are spread all over the world, the 
number of species is more than 300. Due to an unsufficient stratigraphic resolu
tion many of the Santonian-Campanian corals are ascribed the Senonian in 
general. In the Maastrichtian, the number of genera and species decreases and 
only a few of them persists into the Paleocene. 

A number of researchers have attempted to delineate the world-wide 
development of corals during the Cretaceous. The most accomplished presenta
tion of species is given in the catalogue "Anthozoa Cretacea" by FELIX (1914). 
lt reviews all species known up to this time. More recently, important revisions 
of corals were published by VAGGHAN & WELLS (1943), ALLOITEAU (1952), and 
\VELLS (1956). The distribution of L'pper Cretaceous corals in the entire Tethys 
was studied by M. and L. BEAUVAIS (1974), who presented all the localities and 
quoted some of the species important for individual horizons. TCHECHMEDJIEVA 
(1986) provided a review of the lipper Cretaceous corals of Bulgaria, KuzMI
CHEVA (1986) for the lipper Cretaceous ofthe Soviet Union, SIHARULIDZE (1979) 
for the L'rgonian corals of Georgia, and Tt:R~SEK ( 1989) for the Mesozoic corals 
of NW Yugoslavia. Among others, monographic works on corals from the fol
lowing localities are important: lipper Cretaceous localities of the Gosau Group, 
Austria (M. BEAt:VAIS, 1982), Lower Cretaceous of the Polish and Romanian 
Carpathians (MoRYCOWA 1964, 1971), Eastern Serbia (TURNSEK & MIHAJLOVIC 
1981), Catalonia in Spain (BATTALER 1937), Texas, Mexico and other regions in 
North America (WELLS 1932, 1933), Madagascar (ALLOITEAU 1958). 

The present paper deals with the stratigraphic distribution of corals in the 
territory of Yugoslavia and its relationship to paleogeography. A complete data 
base of Cretaceous coral species will be presented in the near future under the 
auspicies of IGCP Project 262. 

2. Geographie and stratigraphie distribution of Cretaeeous eorals in Yugoslavia 

No corals have yet been found in the Berriasian. 
Three species of Valanginian corals have been found in Banjska planota in 

western Slovenia; all three are known from Jurassic strata. They are accompa
nied by large tintinnids and the stromatopore Milleporidium variocellatum 
(TuRNSEK & BusER, 1974). 

In Hauterivan deposits of Ozren and Devica in eastern Serbia four coral 
species have been found together with various fossils such als Cidaris, Rhyncho
nella, Terebratula, and others (SuCl6, 1953). A locality with Cladocoropsis creta
cica in Montenegro is also ascribed to this stage (TURNSEK, 1968). 

In the Barremian-Aptian an extraordinary increase of coral species has 
been registered. 97 species have been found. Their localities are on Banjska pla
nota in western Slovenia, where the stromatopore Dehornella occurs besides 
corals. They are accompanied by other fossils as Chaetetopsis, nerineacean gast
ropods as Phanerophtyxis, the foraminiferan genera Orbitolina, Chofatella, Cosci-
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nolina, the algae Macroporella, Triploporella, and Salpingoporella dinarica 
(TURNSEK & BusER, 1974). Some corals of the same stratigraphic interval are 
mentioned from Montenegro (RADOI6r6, 1960). Corals are very numerous in 
eastern Serbia in the territory between the South Morava river and Stara Pla
nina (KOCHANSKY, 1951; MARKov16, 1951; TuRNSEK & MrnAJLOVI6, 1981). A 
review of the Urgonian facies of this territory was provided by JANKICEVI6 
(1978), who cited in addition to corals 15 species of algae, 15 species of foramini
fera, 29 brachiopod species, 83 bivalve species, 45 sea-urchin species, and 6 
cephalopod species. 

No corals have yet been found in the Albian of Yugoslavia. 
Three coral species from the locality Duboki potok in western Serbia were 

ascribed to the Cenomanian (MAKSIMOVT6 & MARKOVI6, 1953). Besides of corals 
this locality contains gastropods, sea-urchins, brachiopods, bivalves and other 
fossils. 

Only two coral species have been found in Turonian strata. They have 
been discovered in Kosjeric in western Serbia, where the section continues into 
the Coniacian with 6 species of corals (PA816, 1957). They are accompanied by 
the rudists Requienia, Chondrophora, Sauvagesia, by gastropods and by other 
fossils. The stromatoporoid genera Actinostromaria and Burgundostromaria are 
also known from this stage and environment. 

Most Uppet:Cretaceous corals are known from strata of Santonian-Campa
nian age. Corais· from this interval have been found in Slovenia (TURNSEK, 
1978; TuRNSEK & BusER, 1976), in northern Croatia (TURNSEK & PoLSAK, 
1978; PA816, 195la), and in eastern Serbia (MTLOVANOVI6, 1939; PA816, 1953). 
In some of these localities many other fossils occur together with corals: Inoce
ramus, Acteonella, Hippurites, Gorjanovicia, Bournonia, Radiolites, Kuehnia, but 
also Globotruncana, Praeglobotruncana, Watznaueria, Coccolithus and others 
(TURNSEK, 1978). 

Only three coral species have been mentioned so far in the Maastrichtian 
on the Fruska gora mountains where they are accompanied by lnoceramus balti
cus, Loftusia morgani, Gryphaea vesicularis (PA816, 1951b). 

A list of the corals with their stratigraphic and paleogeographic position is 
presented on Fig. 2. 

3. Vertical distribution of coral genera in the Yugoslavian Cretaceous 

The systematic analysis shows that the Valanginian coral species are 
equal to the terminal Jurassic ones, while the Hauterivian species are more 
similar to those of Barremian-Aptian age. 

Among the 97 species of Barremian-Aptian age only 4 are the same as in 
the Upper Jurassic; not a single one ranges into the Upper Cretaceous. 

Of the Upper Cretaceous species three are restricted to the Cenomanian 
and two to the Turonian. Seven species known from the Coniacian continue into 
the Santonian. The greatest number of species (58) is known from the Santo-
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nian-Campanian. Eight species are restricted to the Campanian, IO have been 
ascribed to the Campanian-Maastrichtian, and three to the Maastrichtian. 

Changes on the species level took place at the beginning of the Haute
rivian, at the end of the Aptian, and at the end of the Campanian. 

An analysis shows changes at the generic level at different intervals. Of 
the 62 genera of Barremian-Aptian age, 24 are the same as in the Upper Juras
sic, IO of them continue into the Cpper Cretaceous. In the Santonian-Campa
nian 36 genera occur first, only three of them continue into the Maastrichtian 
and two into the Tertiary. Major generic changes occurred at the end of the 
Aptian and again at the end of the Campanian. 

4. Distribution of Cretaceous corals on the paleo-geotectonic units 
of Yugoslavia 

The success of corals in the individual regions of the Tethys depends on 
the interaction of paleogeography, tectonics, water temperature and favorable 
water currents. Investigations on the present-day distribution of Cretaceous 
corals have to take into account that numerous reefs at platform margins have 
been eroded and deposited on secondary sites. 1 t is also possible that soft corals 
prevailed in some intervals of the Cretaceous period which were not fossilized. 

Cretaceous coral localities in Yugoslavia are restricted at different time 
intervals to certain geotectonic units (combined and re-arranged after HERAK, 
1986; KARAMATA, 1988 and BuSER, 1989): Lower Cretaceous corals appear on 
the Dinaric carbonate platform and in the Carpathian-Balcanid unit. Cenoma
nian, Turonian and Coniacian corals are mainly resticted to the Drina-Ivanjica 
unit. Santonian-Campanian and Maastrichtian corals are known only from the 
northern part of the Inner Dinarids (Fig. 3). 

The Dinaric carbonate platform sedimentation was continuous during the 
Mesozoic. Corals have been found in various Lower Cretaceous levels in patch 
reefs. On the margin of the platform, reefs must have been abundant. These 
have been eroded later, which is shown by the Lower Cretaceous corals found in 
breccias north of the platform. Nearly half of the Lower Cretaceous coral genera 
are the same as in the Upper Jurassic. lt is therefore concluded that the sedi
mentary environment did not change essentially during this time interval. 

The Carpathian-Balcanid unit represents a somewhat different sedimen
tary environment. The Lower Cretaceous corals are of the same age as those on 
the Dinaric platform. Species and fossils assemblages are similar. In eastern Ser
bia, however, numerous rich accumulations of corals have been found. The sedi
ments are as weil carbonates as terrigenous. JANKICEVIC (1978) considers this 
location to have been an unstable continental threshold, where local facies 
changed rapidly. Corals accumulated on platforms are frequently filled with ter
rigenous sediments. The facies of these sediments is comparable to the "Urgonian 
facies of southern France and elsewhere. 
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Within the Inner Dinarids, the Drina-lvanjica unit represents a shoal be
tween the west Diabase-chert formation and the Vardar zone. lt is interpreted 
by HERAK (1986) as "not persisting land bodies in the course of Alpine orogeny 
... but parts of the basement, subsequently uplifted through the ophiolitic 
nappe system ... ". In the Cenomanian, Turonian and Coniacian small patch 
coral and stromatoporoid reefs were floorishing temporarily on these shoals. The 
shape of the coral colonies is similar to those of the Dinaric platform, but the 
reefs are smaller. lt can't be excluded that the reefs had been originally !arger 
and were partly eroded after denudation. 

In the Inner Dinarids Santonian-Campanian and Maastrichtian corals 
occur in rocks which are considered to have been deposited at somewhat deeper 
marine conditions than coral reefs usually occur. This environment was also 
spreading over the Slovenian trough (BusER, 1988), the Supradinaricum and 
partly over the Paradinaricum (HERAK, 1986) where different types of corals 
have been found. Finally, it occurred in the Fruska gora mountains and in 
eastern Serbia (MrLOVANOVIC, 1939; PASTC, 1951a, b). 

The paleoenvironment of northern Slovenian and Croatian occurrences 
has been interpreted by TuRNSEK (1989). The isolated, biolithitic and brecciat
ed types of coral occurrences are similar to those of the Gosau group in Austria. 
According to HÖFLING (1985) they were located in the shallow water environ
ments of the back reef and also of the fore reef, where an influence of the open 
sea was possible. Some of these corals have probably been resedimented and 
accumulated in secondary sites (Fig. 4). 

5. Coral shape and environment 

Corals are classified into solitary, phaceloid and massive forms. Among 
the Lower and "Middle" Cretaceous corals of the Dinaric platform, of the Car
pathian-Balcanids and of the Drina-Ivanjica unit, massive forms predominate. 
Here, solitary corals scarcely exceed 15% of the total assemblage. Among the 
lJpper Cretaceous corals of the Inner Dinarids solitary corals prevail and repre
sent more than 50% of the total assemblage (Fig. 5). The percentage of solitary 
corals in the Inner Dinarids would even be greater if the massive colonies found 
in breccias had been separated. 

6. Conclusions 

During the Cretaceous the geotectonic units described by HERAK (1986), 
KARAMATA (1988) and for Slovenia by BusER (1989) have yielded various paleo
geographic and sedimentary environments suitable for the growth of corals. The 
195 coral species found so far belong to 98 genera and represent one fourth of 
all known Cretaceous Tethyan scleractinian genera. The highest rates of occur
rences are in the Barremian-Aptian and Santonian-Campanian. In all other Cre-
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taceous stages corals are rare, in the Berriasian and Albian no coral has yet 
been found. 

All Lower Cretaceous corals are restricted to the Dinaric carbonate plat
form and to the Carpathian-Balcanid tectonic unit. Cenomanian, Turonian and 
Coniacian corals have been found in the Drina-lvanjica unit. Santonian-Campa
nian and Maastrichtian corals are only known from the northern part of the 
Inner Dinarids, and as a whole they represent a Gosau assemblage. Some of 
them were resedimented. 

The success and extinction of the corals can be explained by general envi
ronmental changes as weil as by local paleogeographic tectonic changes. 
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Fig. 1: Cretaceous coral localities in the Tethyan region (partly from BEAUVAIS & BEAUVAIS, 1974). 
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Fig. 2: Stratigraphie distribution and paleogeographic origin of Cretaceous coral species 
recorded from Yugoslavia. Part 1. 
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Upper Cretaceous 

Species 

Paleogeographical 
units 

Drina 
lvanjica 
belt 
10 1112 

19 

8 

17 

15 

Inner Dinar. 
North. Jugosl 
8 14 1516 

1718 19 

• • • • • • • • • • • • • 
• • • • • • • • 
• • • • • • • • • • 
• • • 

Stratigraphical 
distribution 

Fig. 2: Stratigraphie distribution and paleogeographic origin of Cretaceous coral species 
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0 Valanglnlan (1) 

e Hauterlvlan (2, 3) 

• Barremlan (4, 5, 6, 7, 9) 
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Fig. 3: The age and the distribution of the coral localities on the paleogeotectonic units of Yugoslavia. The 
numbers 1-19 refer to localities of Fig. 2. Paleogeotectonic units after HERAK (1986), KARAMATA (1988), BUSER 

(1989). 
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Fig. 4: Generalized palinspastic cross section of Yugoslavia showing the position of coral localities. N"ote the stable Dinaric Platform 
....... containing autochthonous localities, the Inner Dinarids with various forms of coral occurrences and the unstable Carpato-Balkanid 
~ Platform with autochthonous occurrences and coral accumulations. 
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Fig. 5: Relationship between coral shape and environment. 1: solitary corals; 2: phaceloid 
corals; 3: massive corals. The diagrams on the left show the numbers of species, the dia
grams on the right their percentage in the total assemblages. In the Lower and "middle" 
Cretaceous solitary corals represent ecarcely 15% of the coral assemblages. In the Santo
nian-Campanian they represent more than 50% of the assemblages and indicate deeper 

water environments. 
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