
Bollettino della Società Paleontologica Italiana - Vol. 22, n. 1-2, 1983, pp. 5-14, text-figs. 1-6. 

The importance of Mesozoic floras and faunas from intraoceanic 

carbonate platforms for interpretation of palaeogeographic and geodynamic 
events in the Tethys 

N. PANTIC A. GRUBIÈ M. SLADIÈ-TRIFUNOVIÈ 

Faculty of Geology and Mining 
Beograd, Jugoslavija 

(manuscript received June 8, 1982 
accepted December 2, 1982) 

« Anyone who has circled the Earth in a satelite equipped for time travel need read 
no further; he will already have seen whole continents migrate and collide, ... sea levels 
rise and fall, floras evolve and become extinct.» 

J. Flenley, 1979 
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ABSTRACT — The analysis of palaeophytogeographic situations and the analysis of the distribution and migration of shal- 
low water faunas during the Jurassic and the Cretaceous are given based on considerations of Mesozoic continental flora and 
oceanic fauna from shallow water deposits of West Tethyan intraoceanic carbonate platforms. A tropical Tethyan phytogeographic 
realm is separated; its characteristics, and particularly the tracing of changes in it, compared to the situations in Gondwana and 
Laurasian phytogeographic realms, give much new information for understanding geodynamic processes in the Tethys (horizontal 
movements, troughs as some kind of barriers, etc.). Similar analysis is given for shallow water faunas, whose occasional expansion 
is associated with changes in climate (contraction or expansion of tropical and subtropical climatic belt). Using all the available 
data, Mesozoic Tethys can be reconstructed as a very complex basin bounded by continental shelfs (African and Euro-Asian), 
and with carbonate platforms, islands and other archipelagos between them, separated sometimes by very deep troughs which 
seldom had the oceanic crust. 

RIASSUNTO — [Importanza delle flore e delle faune mesozoiche nelle piattaforme carbonatiche intraoceaniche per l’interpre- 
tazione degli eventi paleogeografici e geodinamici della Tetide] — L'analisi delle situazioni paleofitogeografiche e quella della di- 
stribuzione e migrazione delle faune di mar sottile nel Giurassico e nel Cretaceo vengono presentate in rapporto alle flore conti- 
nentali ed alle faune delle piattaforme carbonatiche intraoceaniche della Tetide occidentale. È distinto un dominio fitogeografico 
tropicale tetisiano. Confrontando le sue caratteristiche e le sue variazioni con quelle dei domini della Gondwania e della Laurasia, 
si ottengono molte informazioni nuove utili per l’interpretazione dei processi geodinamici nella Tetide. Viene svolta un'analisi simi- 
le per le faune di acque poco profonde, la cui difusione è condizionata da cambiamenti climatici e dalle conseguenti contrazioni 
ed espansioni delle fasce tropicali e subtropicali. Sulla base di tutti i dati disponibili si può ricostruire una Tetide mesozoica co- 
me un bacino molto complesso, collegato alle piattaforme continentali africana ed euroasiatica, con piattaforme carbonatiche, isole 
e arcipelaghi interni, talora separati da fosse profonde, raramente con crosta oceanica. 

INTRODUCTION 

Many research works published in the last severa! 
decades have revealed a lot of new informations about 
the complex dynamic Earth system, and about palaeo- 
geographic, palaeoclimatological, palaeomagnetic and 
geodynamic events in the past geological times. The 
history of the Tethys, which for the greatest part is 
reconstructed from the study of the new continental 
regions formed after its disappearance, provides the 
basis of a great number of such informations. In this 
respect, formations of shallow water Palaeo- and Meso- 

Tethys, distinguished by the abundance of fossil plants 
and animals, are particularly important. 

Reconstructing palaeogeographic (phyto- and zoo-) 
changes, including the results of other methods (palaeo- 
magnetism, palaeoclimatology, etc.), opens new op- 
portunities for an advanced knowledge of horizontal 
movements, particularly of regions of the continental 
crust, and of geotectonic events, and contributes to 
a significant extent to an improvement of stratigraphic 
correlations. 

The importance of palaeobiogeographic research 
for an improvement of stratigraphic correlations was
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indicated long time ago (concerning fossil plants: Pan- 

ti¢, 1956-1980; Dorhofer, 1977; for instance, or con- 

cerning foraminiferal and other faunas: Scheibnerova, 

1971; Bolli and Krasheninnikov, 1977; Sladi¢-Trifuno- 

vié, 1976, for example). 
Such or similar palaeontological researches are very 

important also for contemporary tectonic reconstruc- 

tions (Krassilov, 1972; Pantié, 1980; Isler and Pan- 

tiè, 1980; Beer and Jasamanov, 1982; for instance). 

This approach to the problems includes also the 

question of how to consider specific features of palaeo- 

faunas and floras of the same age, from different 

living and sedimentation environments, i.e. the dif- 

ferent facial complexes. The present authors have 

indicated in many occasions the importance of com- 

parative study of coeval faunas and floras from dif- 

ferent facies (e.g. Sladié-Trifunovi¢é & Campobasso, 

1979/80, etc.). Here, however, the problem is con- 

sidered more comprehensively, with the purpose to 

contribute more to an elucidation of the palaeogeo- 

graphic distribution of continental floras and marine 

faunas and floras and their changes through the geo- 

logical history and in relation to geodynamic events, 

changing climate, etc. 

CONTINENTAL FLORAS FROM THE WEST TETHYAN 
INTRAOCEANIC CARBONATE PLATFORMS OF THE 

MESOZOIC TETHYS (1) 

The remains of fossil macro-flora and continental 

plant palynomorphs from the Mesozoic West Tethyan 

intraoceanic carbonate platforms are scattered and so 

far (palynomorphs) inadequately studied. However, 

as has been shown by the investigation results, they 

can be very useful in reconstructing the geodinamics 

of Tethyan regions and even more in understanding 

the more recent tectonic events. 

Triassic phytogeography and palaeoclimatology of 

the « circum-mediterranean realm » have been thor- 

ougly studied during the last few years under I.G.C. 

Project. These studies have made it clear that during 

the Ladinian and Carnian, the « Mediterranean » realm 

formed a separate Mediterranean phytogeographic 

region: with mixed northern (Laurasia) and southern 

(Gondwana) types of flora. This zone was populated 

by a specific arid tropical (!) flora, with more arid 

conditions towards the west. 
  

(1) The «Italo-Dinaric » segment of Earth’ s crust con- 

sisted of a number of carbonate platforms (Dinaric, Dalma- 

tian, Adriatic, Apulian, Abruzzi-Campanian, South-Alpine, etc.) 

separated by troughs (Budva-Cukali, etc.). The group of all 

« Italo-Dinaric » carbonate platforms is presently referred to 

as west tethyan intraoceanic carbonate platforms. The term is 

conditionally used, because, if accepted that the Tethys cove- 

red in the Mesozoic also the Caribbean, the presently conside- 

red regions would be a part of the central Tethys. 

The occurrence of coals and hydrophilic palyno- 

morphs in the northern regions of the present-day 

Europe is explained by a more abundant water inflow 

in an extensive system of rivers over large continental 
surfaces. In the regions of the carbonate platform, 

marine environmental conditions dominated with ar- 

chipelagos: small continental regions in which ex- 

tensive river systems could not have been developed, 

except in extreme situations, therefore specific arid - 

tropical vegetation dominated. 
This general picture of the Triassic palaeophyto- 

geographic, palaeoecological and palaeoclimatological 

situation is very important, because from the palaeo- 

floral aspect it marks the initial stage, which was to 

be considerably changed under the effect of complex 

and intensive geodynamic events during Jurassic and 

Cretaceous. The events that had an effect on these 

transformations were: considerable expansion of the 

Meso-Tethys, formation of deep trough zones - some 

kind of « barriers » for dissemination of continental 

plants, which were displaced more and more apart and 

separated from the continental regions of the Euro- 

Asian continents and African-Asia Minor continent. 

Continental floras on archipelagos in the realm of the 

west Tethyan intraoceanic carbonate platforms, at the 

time were much closer to the African continent; 

through the Jurassic and even more during the Lower 

Cretaceous they were under a strong influence of 

African continental floras. From the Euro-Asian con- 

tinent, to the north, the groups of intraoceanic car- 

bonate platforms were seperated by a number of deep- 

sea troughs of Piedmontian-Bosnian and Adula-Walis 

type (Isler & Pantié, 1980). 

Jurassic ConTINENTAL FLORAS OF THE WEST 

TETHYAN INTRAOCEANIC CARBONATE PLATFORMS 

From the realm of the west Tethyan intraoceanic 

carbonate platforms relatively little information is 

available on Jurassic continental climate, but what 

exists is very specific and important. Most of the data 

refer to the terminating division of the Liassic (from 

Italy - Veneto: De Zigno, 1856-85; Wesley, 1966; 

van Erve, 1977; etc. and from the Dinarides - Budoò, 

Montenegro, Pantit, 1952, 1981). Fossil remains of 

continental flora from the Middle and Upper Jurassic 

are rare. 
The younger Jurassic continental floras from Italy 

and Montenegro are very similar: in both cases it is a 

typical continental flora of island archipelagos from 

tropical regions of the Tethys. 

Younger Liassic flora from the intraoceanic car- 

bonate platform (Italy, Montenegro) can be recon- 

structed as follows: 
(a) Wet coastal regions of islands and low marshy
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regions on islands were overgrown with vegetation of 
dominating ferns (Klwkisporites, Deltoidospora) and 
seed ferns (Pachypteris), with some specimens of cyca- 
dophytes. Whether much of this vegetation was in 
the tidal zone cannot be definitely clarified, but it 
seems (Harris, 1964) quite acceptable that « man- 
grove » type of swamps prevailed. Such an opinion 
can ben confirmed by the fact that all localities on the 
carbonate platform do not contain significant coal oc- 
currences. It is èxplained by the known fact that in 
the generally dense « mangrove » swamps the organic 
substance could not be preserved, due to continuous 
fluctuation of water level (and tropical heat); fast 
oxidation processes made it impossible accumulation 
and preservation of the abundant organic matter. 

(b) Prominent areas on islands had xerophile flora. 
It is evinced by the abundance of conifers (Araucaria- 
cea, especially pollen from the group of Cheirolepida- 
cea type - Classopollis, and respective macroremains 
of the genera Brachyphyllum and Pagiophyllum) in all 
the localities so far known on the west tethyan intra- 
oceanic carbonate platforms. 

In the middle of the Tethys ocean, during the 
younger Liassic, within the extent of west Tethyan 
intraoceanic carbonate platforms, there were many 
islands, archipelagos with dense vegetation on island 

rims and drier coniferous vegetation inland. Wesley 
(1966) actually compared such environments with 
modern vegetation (from the ecological aspect) on the 
Bahama Islands (latitude 20°-30° north). 

One more note should be added to the above con- 
sideration concerning the palaeoclimate (Pantié, 1982, 
to be published): tropical and subtropical belts during 
Jurassic were wider than nowdays. The important in- 
formation is that most of « palaeocontinental » maps 
(Smith & Briden, 1977) or global « palaeocontinental » 
maps (Barron e¢ al., 1981) show the west Tethyan in- 
traoceanic carbonate platforms placed between latitu- 
des 20° and 25° north. In view of the extent of the mo- 
dern equatorial zone to only 10° north and south of the 
equator (J. Flenley, 1979), and its possible extent to 
25° or more north in the Jurassic, it can be assumed 
that the realm of the west Tethyan intraoceanic car- 
bonate platforms was situated in the Jurassic on the 
margin of the equatorial climate belt. 

The older Jurassic continental flora from west 
Tethyan intraoceanic carbonate platforms differs from 
the floras of the sarne age in central and northern 
Europe (East Serbia, Rumania, Caucasus, Poland, etc.). 
Differences between Liassic floras of Italy and other 
localities have been noted before (see Vakhrameev e? 
al., 1978). The older Jurassic « Euro-Asian » floras, 
that existed on the northern margin of the Tethys 
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Text-fig. 1 - Distribution of phytogeographic realms and climatic belts in Middle Jurassic.
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(near-shore islands on the margin of epicontinental 
seas) were as a rule associated with coal-bearing series 
- paralic series. They often contain very rich deposits 
of fossil flora with dominating leaf prints, spores and 
pollen of Filicales (particularly many representatives 
of the genus Cladopblebis), Ginkgoales, Czekanov- 
skiales, and the genus Nilssonia in particular. 

Other species of pteridosperms (frequent species 
of the genus Pachypteris) and cycadophyte (very many 
species of the genus Otozamites), and conifers (Brachy- 
phyllum and Pagiophyllum types) were dominating in 
localities of west Tethyan intraoceanic carbonate plat- 
forms. As a rule, these localities did not contain coal 
beds, and carbonates prevail among sedimentary mem- 
bers. This difference was clear even before, but it was 
not given the adequate importance. Specific characte- 
tistics of these older Jurassic continental floras (Vene- 
to, Italy; Budo, Montenegro) can be used to separate 
the realm of the west Tethyan intraoceanic carbonate 
platforms from the European floral province (the area 
of « Indo-European realm » after Vakhrameev, 1975) 

and to classify it as a separate Tethyan phytogeogra- 
phic realm. 

It is important to note, especially referring to data 
by Soviet botanists, that climatic belts and therefore 
phytogeographic realms had a polyphase variation in 
width during the Jurassic. These variations, which re- 
flected the climatic fluctuations within now clear gene- 
ral climatic characteristics of the Jurassic period, should 
receive more attention in future investigations. 

Middle Jurassic (Bajocian) flora from the klippen 
zone in the Swiss Alps (Pantié & Felber, to be prin- 
ted) is known to have some features similar to the 

Jurassic floras of the Tethys province; it can be an 

important information for the interpretation of sub- 
sequent dynamics, especially if associated with palaeo- 
floral data of the Cretaceous. 

Lower CRETACEOUS CONTINENTAL FLORAS OF THE 

TETHYAN INTRAOCEANIC CARBONATE PLATFORMS 

Lower Cretaceous fossil floras from the region of 
the west Tethyan intraoceanic carbonate platforms, 
though inadequately studied, are very important for 
the reconstruction of a more complete general picture 
of the Lower Cretaceous floral development. The flora 
from this region (Tethyan phytogeographic realm) 
helps to explain the relationships between Lower Cre- 
taceous « Laurasian » floras and Lower Cretaceous 
floras from African continent (Gondwana realm). A 

number of works has been written about the specific 
development of continental floras of the Tethyan 
phytogeographic realm during the Cretaceous, viz.: 
Trevisan, 1971; Jardiné, Kieser & Reyre, 1974; Ho- 

chuli & Kelts, 1980; Hochuli, 1981; Pantié, 1978, 
1980; Vakhrameev e? dl., 1978; etc. 

In Lower Cretaceous, in the still large Tethys, 
continental flora of the Tethyan phytogeographic realm 
existed on the many archipelagos (intraoceanic west 
Tethyan carbonate platforms included) situated bet- 
ween the south « Laurasian phytogeographic realm » 

in the north and the north « Gondwana realm » in the 
south (terms used by Brenner, 1976). 

The « South Laurasian realm » is characterized by 
the abundance of various pterophytes (Gleicheniaceae, 
Schizaceae: especially the genera Cicatricosisporites 
and Appendicisporites), various bisaccate pollens of 
pinaceans and podocarpaceans origin, less abundant 

  
Text-fig. 2 - Floral elements of the Gondwana realm in the Tethyan realm: 1 and 2. Elaterocolpites sp. (Hochuli, 1981), 3, So- 

frepites sp. (Pantié, 1980).
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Text-fig. 3 - Distribution of phytostratigraphic realms and climatic betls in Middle Cretaceous. 

pollen of Classopollis group (the incidence decreasing 

to the north), more inferior representatives of Ephe- 
dripites genus, etc. 

The Tethyan phytogeographic realm is much 
poorer in pteridophytes and bisaccate pollens, but 
much richer in pollens of Classopollis group and Ephe- 

dripites genus; it also had several floristic types from 
the Gondwana phytogeographic realm: Dicheiropollis 
etruscus (from Berriasian to Barremian), Elaterospori- 

tes (Galeocornea) in Albian and Cenomanian and much 

more pollens of angiosperms (Reticulatasporites jar- 

dinus group). This flora from Spain is being studied 
(Hochuli e¢ al., in preparation) and new and interest- 

ing information is expected. 

The incidence of floral forms from the Gondwana 

realm in the phytogeographic regions of the Tethys 

during the Cretaceous changed in phases, which can 

be associated with the climatic variations in Lower 

(2) From the aspect of tracing the integral development of 

Mesozoic continental floras, uniform names should be given 

for phytogeographic realms: Siberian-Canadian (moderate 

warm) realm with provinces, Laurasian (subtropical) realm 

with provinces, Tethyan (tropical-transitional) realm with 

possible provinces, Gondwana (tropical) realm with the 

northern province north of equator and the southern provin- 

ce south of equator. 

Cretaceous (expansion and contraction of tropical and 
subtropical climate belts), as noted also from the 

studied Cretaceous faunas (see Text-fig. 6). 

The whole development of Mesozoic continental 
floras from the Triassic to the Middle Cretaceous in 
the Tethyan realm and on its northern and southern 
margins shows that the difference («individualization» 

Jardiné et al., 1974) of continental floras between 

Laurasia and Gondwana increased from the Lower 
Jurassic. The expansion of the Tethyan ocean which, 
as noted by Florin (1963), was some kind of «barrier» 

between the continental floras of Laurasia and Gond- 
wana (2), certainly contributed to this differentiation. 

Since Cenomanian, in the « dramatic » period (beg- 
inning of frequent climatic changes of yet inadequately 

explained origin, intense volcanic activity, etc.), the 
Earth entered an era of very complex events (the 

Alpine-Himalayan orogeny, possible asteroid impact 

in the Cretaceous/Tertiary transition, etc.), which 

surely had an effect on the development of organic 

world, gradually resulting in a transformation of Meso- 

zoic world into the living world of the Cainozoic. 
The specific development of continental floras on 

the Tethyan intraoceanic archipelagos, within these 

events, is very important. 

Often isolated, insular floras had surely a specific 

and fast development; therefore these regions could
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have been the sources of new genera and species. For 
instance, the genus Cicatricosisporites is known to 
have developed in this region in middle Jurassic, to 
be spread to the north far into the Laurasian realm 
only in the transition from the Jurassic into the Cre- 
taceous (Dorhofer, 1977; Pantié & Folber, to be prin- 
ted). There are many similar examples. 

The elucidation of actual palaeobiogeographic rela- 
tions for each division of the geologic time will cer- 
tainly improve the stratigraphic correlations (global or 
regional) in the future. 

The study of Mesozoic continental floras (parti- 
cularly different in Lower Cretaceous) from the Te- 

thyan phytogeographic realm, has a great importance 
for the reconstruction of tectonic events. Such research 
has only been started, but the example of elements of 
« African » types of flora in the klippen zone of Swiss 
Alps (Schlieren Flysch, Pantié, 1980; Bayer, to be 
printed) indicates wide possibilities of similar research 
for reconstruction of horizontal movements of Earth’s 
crust segments. Scheibnerova (1971) was obviously 

right in placing the tropical and the « boreal » biogeo- 
graphic provinces one over the other in the Alpine 
region. 

BENTHONIC FAUNA ON JURASSIC AND CRETA- 
CEOUS INTRAOCEANIC CARBONATE PLATFORMS 

AND SHELFS OF THE TETHYS 

During the Jurassic and the Cretaceous, for this 
analysis three important groups of benthonic orga- 

nisms existed on shelfs of the Mediterranean region of 
the Tethys, viz.: 

(1) which lived only on Mediterranean carbonate 
platforms and on the southern Tethyan shelf; 

(2) which, in addition to the above mentioned 
regions, lived also on the northern Tethyan shelf, and; 

(3)which populated both carbonate platforms and 
the southern and northern shelf of the Tethys, but also 
many regions outside the Mediterranean. 

Such a distribution of fossil remains of Jurassic 
and Cretaceous animal groups does not readily reveal 
the factors that influenced it; for, if open oceanic 
regions of the Tethys were a barrier to dissemination 
of a group of animals to the north, they were not for 
another. If the extent and the superpositional incidence 
of each of the groups, however, were analysed, the 
paleogeography would become much clearer. 

1 — On the west Tethyan intraoceanic carbonate 
platforms, sedimentation of carbonates continued dur- 
ing the Jurassic and the Cretaceous, with short breaks. 
The organic world, which populated many environ- 
ments, was very rich and differentiated. Among va- 
rious groups, the most notable is the presence of: (1) 
lithyotids, megalodontids and orbitopsellas in the 
Liassic; (2) cladocoropsis in the Malm; (3) ellipsacti- 

nias and sphaeractinias, diceratids, nerineids, and her- 

matypic corals in the Tithonian; (4) pachyodonts and 
orbitolinas in the Barremian and Aptian; (5) rudists, 
orbitoids and loftusias in the Senonian; and many 
others which are here not mentioned. All the recalled 
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Text-fig. 4 - Palaeogeographic distribution of Ellipsactinia and Sphaeractinia (1), hermatypic madrepore corals (2), and diceratids 
(3) in Tithonian. Base map after Smith & Briden, 1979.
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groups of fossils of the minor recurrences are conti- 

nuously present in intraoceanic carbonate plattorms; 

they were there from the beginning to the end of the 

existence, in larger or smaller communities. 
2 — The situation was quite different on the 

northern Tethyan shelf and in epicontinental seas 
behind the shelf. None of the mentioned groups 

existed in any place through the geological age, nor 
even during any longer continuous interval. Therefore, 

hermatypic corals, diceratids, caprinids, rudists s. str., 

nerineids, and other fossil remains found in the regions 

of the northern Tethyan shelf are confined in bio- 
herms, sometimes few meters thick or even thinner. 

Most frequently, they lie in the form of a number of 

sets or single beds in marls with ammonites or in 

clastics with shells, brachiopods, echinoids and other 

Euro-Asian shelf fauna, or, sometimes, in marly and 

sandy limestones with the preserved sublittoral popul- 

ation. This mode of occurrence have: (1) diceratids 

and nerineids of Oxfordian limestones of Swiento- 

krzyskie Mountains in Poland and on Crimea and (2) 

in Upper Tithonian limestones on Crimea, (3) pachyo- 

donts and orbitolinas in Urgonian sediments of Orgon 

(France), and in north Bulgaria (Lovéanske and Vra- 

éanske Mts.); (4) caprinids in Middle and Upper Ceno- 

manian limestones of Provence; (5) hippuritids and 

radiolitids in Angoumian, Coniacian and Santonian 
limestones of Provence; and (6) rudists and orbitoids 

in Maastrichtian of Holland. 

3 — An analysis of palaeogeographic and strati- 
graphic extent of many Jurassic and Cretaceous groups 
of animals, which populated the sublittoral Tethys, has 
shown that Liassic megalodontids, and younger di- 
ceratids, nerineids, hippuritids, radiolitids, caprinids 
orbitolinas and orbitoids were always present on intra- 

oceanic carbonate platforms and therefore were their 
patrial organisms. Unlike these, the same groups on 
the Euro-Asian shelf had not a continuous existence 

but populated it only from time to time as allophilic 
organisms. (The two underlined terms were used by 

N:S. Satskii in 1960 referring tc members of geological 

formations). 

4 — The questions are: What caused some of the 

mentioned Jurassic and Cretaceous groups to have only 

endemites remained on carbonate platforms throug- 

hout their history of evolution, and what made it pos- 

sible for others occasionally as allophilic groups, to 

infiltrate on the northern Tethyan shelf and, in few 

cases, reach far north (e.g. Urgonian community to 

Japan, hermatypic corals in the Jurassic to Sahalin, 

and Senonian rudists to Scania)? 

In search for the answers to these questions, it 

should be proceeded from the realistic view point that 

most of the mentioned groups consist of fossil remains 

of organisms from the Jurassic and Cretaceous tropical 

belt. Also the fact should be remembered, that these 

animals by their way of life were strictly connected to 

sublittoral belt, unable to leave it. Or rather, it must 
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Text-fig. 5 - Palaeogeographic distribution of radiolitids, hippuritids and caprinids (1), Loftusia (2), and orbitoids (3) in Seno- 
nian. Base map after Smith & Briden, 1979.
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be assumed that rudists, hermatypical corals, nerineids 
and other organisms under study were able to extend 
their area only during the larval stage, especially if it 
occurred in the pelagic waters, where individual groups 
or even individual species of one genus became dif- 
ferentiated. Berrger (1973) wrote that in the gastropod 
genus Littorina there were species which had pelagic 
larval stage and species which had not. 

In view of all the statements of the previous para- 
graph, the following is directly inferred. The species of 
shallow water benthonic organisms, which had none 
or had larvae which spent their short life in neriticum, 
could spread only over the shallow bottom and, doing 
so, either colonize the endemically limited area (e.g. 
ellipsactinias, sphaeractinias, and loftusias) or, moving 
slowly, spread over the approachable for them system 
of shelfs (as, according to Hallam, 1973, a shell of the 
genus Weyla colonized the Mediterranean in the Lias- 
sic moving from eastern Pacific shelfs of North and 
South America, around South America and east Africa 
and, in our opinion, at the same time lithyotids mi- 
grated in the opposite direction). The deep troughs of 
the Tethys and the expanse of its surface were an un- 
surmountable barrier for dissemination of all such 
organisms. 

Other organisms (as probably many species of 
hermatypic corals, rudists and nerineids) had pelagic 
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Text-fig. 6 - The invasion of allophilic tropical faunal ele- 
ments onto the North Tethyan shelf. 

larvae of sufficiently long life. Until recently almost 
nothing was known of the length of the development 
period for larvae of marine invertebrates, but it was 
lately discovered that pelagic larvae of many tropical 
gastropods in the tropical and warm regions of the 
North Atlantic have the development period longer 
than three months, and some even longer than ten 
months (Scheltema, 1971). This information allows 
the assumption that among sublittoral organisms of 
the tropical Tethys, should have been some the larvae 
of which could cover considerable distances, i.e. which, 
by the life span of larvae, could colonize the whole 
of the Tethys. This, however, was not easy to ac- 
complish for the presently considered groups, because 
of the current systems in the Tethys and also because 
their fragile larvae could survive only in strictly de- 
termined (tropical) living conditions. As the boundary 
between the tropical belt and subtropical belt during 
the Jurassic, for instance, passed between Italo-Dinari- 
dic carbonate platforms and Alpine-Carpathian-Balka- 
nic regions, the northern shelf of the Tethys laid deep 
into subtropicum, and this was sufficiently big climatic 
obstacle even for long-lived larvae of tropical organ- 
isms populating the remote carbonate platforms to 
reach the shelf at any time. Only a changed climate 
(i.e. the movement of tropical/subtropical boundary 
to the north) offerred an opportunity to such larvae 
to use their long life for dissemination also to the 
north. 

Besides the climatic changes, the intensive allo- 
philic dissemination of animals from carbonate plat- 
forms onto the north Tethyan shelf had a strong effect 
by the approach of these microcontinents to Eurasian 
continent and the beginning of their collision in the 
Upper Cretaceous/Palaeogene. Hence, a greater num- 
ber of levels with allophilic immigrants (foremostly 
rudists) in the southern European margin of the Upper 
Cretaceous, i.e. the same number of allophilic invasions 
was registered as through the Jurassic and Lower Cre- 
taceous. 

It should be mentioned, however, that allophilic 
species on the Euro-Asian southern shelf had a safe 
existence only during the changed climatic conditions 
which provided for their settlement. As soon as the 
tropical/subtropical boundary moved again to the 
south, the colonized allophilic members expired. 

The most realistic answer to the raised question 
seems to be in the present data, assumptions and inter- 
pretations. Besides, the described relations contain the 
answer to the question: How the three groups of 
animals mentioned at the beginning could exist in the 
Tethys in complex relations one beside the others 
during Jurassic and Cretaceous? It should be men- 
tioned, however, that, for instance, some rudist genera 
and species are present only in individual restricted
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realms of the old Tethys. Further work on palaeo- 
geographic regionalization of the old archipelagos and 
Tethyan carbonate platforms may be expected to give 
results for a detailed division of this realm into 
provinces. 

SUMMARY 

1 — The study of Mesozoic continental floras and 
shallow water faunas in the Tethyan regions is of a 
great importance for interpretations of palaeogeo- 
graphic transformations and geodynamic events, which 
transformed the regions of Mesozoic Tethys into new 
segments of the Euro-Asian continent (Alpine-Hima- 
layan mountain belt) and mountains in the northern 
tim of Africa. 

2 — The facts considered in the present paper in- 
dicate that limitations were clearly marked in the 
distribution of many groups of continental plants and 
shelf benthonic animals in the Tethys, particularly 
during Jurassic and Lower Cretaceous. Besides, en- 
demic phenomena are also conspicuous. All this sug- 
gests that during Jurassic and Lower Cretaceous the 
Tethys was a large and very complex basin, which 
included wide and deep troughs, in addition to shallow 
features. In addition to climatic changes and accom- 
panying systems of sea currents, the former constituted 
unsurmountable barriers for dissemination of many 
continental floras and a serious obstacle for dissemin- 
ation af shallow water faunal groups. 

3 — The study of Mesozoic shelf facies and fossil 
associations in the Mediterranean has a long tradition, 
because they are distributed over a large area, are 
relatively little tectonized and primarily contain not- 
ably more macrofossil elements than the deep water 
formations. This is why they were discovered early 
and were quite easily and thoroughly studied. These 
are « shallow parts of the Tethys ». In addition to 
these, however, there are remains of the « deep parts 
of the Tethys », preserved in the form of formations 
very poor in fossils (the so-called « mute series »), 
more or less metamorphosed, highly tectonized, and 
mostly brought in abnormal tectonic relation to the 
surrounding formations. Very little was known of 
these formations until recently, and one of the most 
important goals in geology was to document the deep- 
sea origin of a formation. Only in the last decade, 
mediterranean geologists have found the right and 
efficient methods for a more successful and complete 
study also of the formations developed on the deep 
oceanic bottom (i.e. schistes lustres, deep marine 
flysches, silicite from ophiolitic series, olistostrome and 
serpentinite melange). The long selective study of shal- 
low segments of the old Tethys by many authors crea- 
ted an illusion that only sublittoral to possibly bathyal 

sea formations developed in it. However, it does not 
imply that deep sea sediments were not really formed 
in the Tethys. Moreover, many early searchers indic- 
ated the possibility of abyssalid formation in the 
Tethys (Bertrand, 1894; Steinmann, 1925; Kober, 
1929; to Kelt, 1981). This has become known by now. 

4 — The answer to the principal question of this 
symposium: What was the nature of the Tethys: 
wedge shaped deep ocean with bordering shelfs or 
relatively shallow intercontinental sea? it could be said 
that the Tethys (between Europe and Africa) was 
neither of these. From what is presently known, this 
realm of the Tethys could not be compared to the 
large oceans of the present time, but it certainly was 
neither a shallow intercontinental sea, because its 
preserved parts indicate it as a very complex basin, 
bounded by shelfs and internally composed of archi- 
pelagos and carbonate platforms, separated sometimes 
each other by deep troughs with oceanic bottom. 
With such characteristics Tethys is resembling most 
the Caribbean-Mexican sinus of the Atlantic. 

5 — The driftings away and colliding of micro- 
continental blocks in the Mesozoic Tethys and its 
Euro-Asian and African margins, and opening and 
closing of its troughs and forming of composite Alpine- 
type structures, were in the opinion of present authors 
the main consequences of geodynamic processes in the 
Tethys itself. They emphasize, however, that much 
time will certainly elapse before the riddle of the 
sequence of climatic changes will be solved for each 
period of the geologic time (from Triassic to Anthropo- 
gen); all changes in phytogeographic situation, all 
specific features of the faunal development in relevant 
realms and, in this connection - the whole complexity 
of geodynamic processes. But now already may be said 
that palaeogeography, combined with other studies 
(palaeomagnetics, palaeoclimatology,  palaeovulcano- 
logy, etc.) gives the opportunity of new knowledge 
about the evolution of the Earth’s crust in the realm 
of the present-day Mediterranean, Balkan Peninsula, 
Central Europe, Iran and further East, and also about 
the development of the organic world in the geologic 
times. 
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