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SITNI, ALI BITNI: ULOGA SITNIH SISARA, HERPETOFAUNE I
MEKUSACA U REKONSTRUKCLJI PLEISTOCENSKIH
PALEOSREDINA
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Uvod: Fosilni ostaci zivotinja 1 biljaka imaju vaznu ulogu u rekonstrukcij pleistocenskih
paleosredina. U ovom radu opisan je znacaj tr1 grupe zivotinja: sitnih sisara, herpetofaune 1
mekusaca. Mada je za rekonstrukciju vazan sastav Citave asocijacije, nalasci pojedinih vrsta
mogu biti1 dovoljno indikativni da otkriju tip staniSta 1li klimatske uslove. Posebnu teSkocu pri1
rekonstrukciji paleosredina u Srbij1 predstavlja ¢injenica da klimatske promene na Balkanskom
poluostrvu nisu bile tako ostre kao u srednjoj 1 zapadnoj Evropi, pa ne postoji1 drasticna razlika
u sastavu, na osnovu koje bismo lako razlikovali faunu glacnyalnih 1 iterglacijalnih perioda.
Zato se mora voditi raCuna o finim razlikama izmedu asocijacija nastalih u razlicitim periodima.
U Srbij1 se, na primer, hladniji periodi karakteriSu vecim rasprostranjenjem stepskih vrsta, dok
su u toplijim periodima CeScC1 stanovnici Suma.

Metode rekonstrukcije: Najjednostavnija a ujedno 1 najceSce koriScena metoda za
rekonstrukciju tipa staniSta je metoda ekoloSkih grupa. Za svaku vrstu se odredi u kojoj grupi
staniSta danas najCeSce zivi, pa se zatim 1zraCuna procentualna zastupljenost svake grupe u

celokupnoj fauni. Jedna od varjjanti je metoda TH-indeksa, gde se za svaku vrstu odred1 afinitet
prema 9 vrsta staniSta. JoS jedna Cesta metoda za rekonstrukciju tipa staniSta je 1zrada
cenograma. Sitni sisari se takode koriste 1 za rekonstruisanje klimatskih uslova, odnosno
koliCine padavina (vlaznosti) 1 temperature. Postoj1 Citav niz metoda kojima se 1zraCunava
relativna 1 apsolutna temperatura 1 koli¢ina padavina na osnovu procentnog ucesca raznih vrsta

glodara koj1 su indikator1 vlazne, suve, hladne 1l tople klime.

Fosilni ostaci herpetofaune su takode veoma korisni pri rekonstrukciji sredina u kojima su
ziveli. Ratnikov je na primeru 1stoCnoevropskih vodozemaca 1 gmizavaca formirao ekoloske
tipove u odnosu na njthova naj¢eSca stanista 1 prisustvo u odredenim klimatskim biozonama.
Sa druge strane, Bohme je napravio centralnoevropski model redosleda pojedinih vrsta tokom
perioda zahladivanja 1 otopljavanja.
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U pecinskim naslagama Srbije gornjopleistocenske starosti u herpetoloskim asocijacijama
preovladuju vrste koje se prema Bohmeovom modelu javljaju u toplijim stadijumima kvartarnih
klimatskih ciklusa. Ipak, treba imati u vidu da je primenljivost ovih Sema na nasim terenima
ograniCena, usled razliCitith klimatskih wuslova 1 rasprostranjenja herpetofaune tokom
pleistocena, pa je potrebna 1zrada modela koji1 ¢e uzeti u obzir lokalne uslove na Balkanskom
poluostrvu.

Ostaci kvartarnih mekuSaca, pored ostataka sitnih sisara 1 herpetofaune, 1maju znacajnu ulogu
u rekonstrukciji paleosredina, narocito paleoklimatskih prilika. Karakteristi¢ne vrste 1l1 indeks-

fosili mogu pruziti dragocene podatke o klimatskim karakteristikama neke oblasti, poSto su
pojedine vrste posebno prilagodene na hladnu 1l1 toplu klimu.

Tako se, na primer, moze zakljuciti da su se u toku pleistocena naizmeni¢no smenjivale hladne
1 tople faze, na osnovu smenjivanja faune vezane za vrlo hladne periode kao Sto je npr. prisustvo
puzeva vrste Columella columella 1 relativno “tople faune” za koju je karakteristiCna vrsta
Arianta arbustorum.

Veliki klimato-stratigrafski znacaj imaju 1 slatkovodne pleistocenske Skoljke 1z roda Corbicula,
koje su prisutne u aluvijalnim naslagama severnih delova Srbije. Tokom srednjeg pleistocena
korbikule su se povukle 1z Panonskog basena naseljavajuci oblasti Kaspijskog basena, Indije 1
nekih delova americkog kontinenta. Na osnovu analogije sa savremenim korbikulama, moze se
zakljuCit1i da su naslage sa prisustvom pleistocenskih korbikula stvarane tokom toplih
klimatskih etapa.

Veoma bitne podatke o paleoklimatskim karakteristikama zivotne sredine mogu se dobiti 1
geohemijskim proucavanjima izotopa kiseonika u ljusturama mekusaca. Analizirajuci 1zotopski
sastav Skoljaka 1z uzastopnih narastajnih linijja mogu se dobiti ne samo informacije o sezonskim
varijacijama klime, vec 1 podaci o globalnim klimatskim promenama.

Na osnovu ostataka mekusSaca mogu se dobiti 1 drugi znacajni podaci korisni za rekonstrukciju
paleosredina, kao npr. da l1 je neposredno okruzenje bilo Sumskog, stepskog 111 otvorenog tipa
(vlazne livade do stepe), da 11 su to vrste koje ukazuju na moc¢varnu, recnu 1 jezersku sredinu 1li
su u pitanju forme koje su 1sklju¢ivo vezane za les 1 kopnene uslove zivota 1 sl.

Zakljucak: Upotreba sitnih ki¢menjaka 1 mekuSaca u rekonstrukciji uslova paleosredine 1
paleoklime nalazi se tek u zaCetku. Paleontolozi pokuSavaju da, poredeci distribuciju jedne 1l
viSe grupa sitnih kiCmenjaka 1l1 mekuSaca (fosilnih 1 savremenih), protumace paleoekoloske
uslove 1strazivanog podrucja. Svaka od opisanih metoda 1ima svoje prednosti 1 mane. Zato je
korisno, radi vece preciznosti, kombinovati razlicite vrste metoda.

Zahvalnica: Ovaj rad je finansiran preko Projekta NEEMO Fonda za nauku Republike Srbije
broj 7746827.
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PLEISTOCENE PALAEOENVIRONMENTS
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Introduction: Fossil remains of animals and plants play an important role in the reconstruction
of Pleistocene palacoenvironments. This paper describes the importance of three groups of
animals: small mammals, herpetofauna and molluscs. Although the composition of the entire
association 1s important for reconstruction, the findings of individual species are sometimes
sufficiently indicative to reveal the type of habitat or climatic conditions. A particular difficulty
In reconstructing palacoenvironments in Serbia 1s the fact that climate changes on the Balkan
Peninsula were not as sharp as in Central and Western Europe, so there 1s no drastic difference
in composition, on the basis of which we would easily distinguish the fauna of the glacial and
interglacial periods. Therefore, fine differences between associations formed in different
periods must be taken into account. In Serbia, for example, colder periods are characterized by
a wider distribution of steppe species, while 1n warmer periods forest dwellers are more
common.

Methods of reconstruction: The simplest and at the same time the most frequently used method
for habitat type reconstruction 1s the method of ecological groups. For each species, it 1s

determined in which group of habitats it most often lives today, and then the percentage
representation of each group in the entire fauna 1s calculated. One of the variants 1s the TH-
index method, where the affinity for 9 habaitat types 1s determined for each species.

Another common method for habitat type reconstruction 1s the creation of a cenogram. Small
mammals are also used to reconstruct climatic conditions, 1.e. the amount of precipitation

(humidity) and temperature. There are a number of methods that calculate relative and absolute
temperature and precipitation based on the percentage of various rodent species that are
indicators of wet, dry, cold or warm climates.
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Fossil remains of herpetofauna are also very useful in reconstructing the environments in which
they lived. Using the example of Eastern European amphibians and reptiles, Ratnikov formed
ecological types 1n relation to their most common habitats and presence in certain climatic
biozones. On the other hand, Bohme created a Central European model of the sequence of
individual species during periods of cooling and warming.

In the cave deposits of Serbia of Late Pleistocene age, the herpetological associations are
dominated by species that, according to Bohme's model, appear in the warmer stages of the
Quaternary climatic cycles. However, it should be borne in mind that the applicability of these

schemes 1n our region 1s limited, due to different climatic conditions and the distribution of
herpetofauna during the Pleistocene, so 1t 1s necessary to develop a model that will take nto
account local conditions on the Balkan Peninsula.

The remains of Quaternary molluscs, in addition to the remains of small mammals and
herpetofauna, play a significant role in the reconstruction of palacoenvironments, especially
palacoclimatic conditions. Characteristic species or index-fossils can provide valuable
information about the climatic characteristics of an area, since certain species are specially

adapted to cold or warm climate.

Thus, for example, 1t can be concluded that during the Pleistocene, cold and warm phases
alternated, based on the change of fauna related to very cold periods such as, for example, the
presence of gastropods of the species Columella columella and a relatively "warm fauna"
characterized by the species Arianta arbustorum.

Freshwater Pleistocene bivalves from the genus Corbicula, which are present in the alluvial
deposits of the northern parts of Serbia, have great climatic and stratigraphic significance.
During the Middle Pleistocene, Corbicula retreated from the Pannonian Basin, inhabiting the
Caspian Basin, India and some parts of the American continent. Based on the analogy with
modern Corbicula, 1t can be concluded that deposits with the presence of their Pleistocene
counterparts were created during warm climatic stages. Very mmportant data on the
palacoclimatic characteristics of the environment can also be obtained by geochemical studies
of oxygen i1sotopes in mollusc shells. Analyzing the 1sotopic composition of shells from
successive lineages can provide not only information on seasonal climate variations, but also
data on global climate changes. Based on the remains of molluscs, other significant data useful
for the reconstruction of palacoenvironments can be obtained, such as whether the immediate
environment was forest, steppe or open type (wet meadows to steppe), whether these are species
that indicate marshy, river and lake environments or are in question forms that are exclusively
related to loess and terrestrial living conditions, etc.

Conclusion: The use of small vertebrates and molluscs 1n the reconstruction of
palacoenvironmental conditions and palacoclimate 1s only in its infancy. By comparing the
distribution of one or more groups of small vertebrates or molluscs (fossil and modern),
palaeontologists try to interpret the palacoecological conditions of the researched area using
different methods. Each of the described methods has i1ts advantages and disadvantages.
Theretore, 1t 1s useful to combine different types of methods for greater accuracy.

Acknowledgement: This work was funded through the NEEMO Project of the Science Fund
of the Republic of Serbia, number 7746827.

52



BOSNE | HERCEGOVINE o N, o
SA MEDUNARODNIM UCESCEM ——— NEUM
References:
1. Andrews,P.,(1990): Owls, caves and Fossils: predation, preservation and accumulation of small

10.

1.

12.

13,

14.

1.5.

16.

17.

18.

19.

mammal bones in caves, with analysis of the Pleistocene cave faunas tfrom Westbury-sub-
Mendip, Somerset, UK. Natural History Museum, London, 231 pp.

Bohme, G., (1996): Zur historischen Entwicklung der Herpetotaunen Mitteleuropas 1m
Eiszeitalter (Quartar). In: Gunther, R. (Ed.). Die Amphibien und Reptilien Deutschlands. Gustav
Fischer, Stuttgart, 30-39.

Evans, E. M. N., Van Couvering, J. A. H., & Andrews, P., (1981): Palacoecology of Miocene
sites in western Kenya. Journal of Human Evolution, 10, 99-116.

Holman, J.A., (1998): Pleistocene amphibians and Reptiles in Britain and Europe. Oxford
University Press, Oxtord, 254 pp.

Janossy, D., & Kordos, L., (1976): Pleistocene-Holocene Mollusc and Vertebrate Fauna of two
caves 1n Hungary. Annales historico-naturales Musei nationalis hungarici, 68, 5-29.

Kordos, L., (1987): Climatostratigraphy ot Upper Pleistocene Vertebrates and the Conditions of
Loess Formation in Hungary. GeoJournal, 15 (2), 163-166.

Kowalski, K., (1995): Lemmings (Mammalia, Rodentia) as indicators of temperature and
humidity 1n the European Quaternary. Acta Zoologica Cracoviensia, 38 (1), 85-94.

Kretzoi, M., (1957): Wirbeltierfaunistische Angaben zur Quartarchronologie der Jankovich-
Hohle. Folia Archaeologica, 9, 16-21.

Leng, M. J., & Lewis, J. P, (2016): Oxygen 1sotopes in Molluscan shell: Applications in
environmental archaeology, Environmental Archaeology. The Journal of Human Palaecoecology,
21 (3), 295-306.

Lopez Antonanzas, R., & Cuenca Bescos, G., (2002): The Gran Dolina site (Lower to Middle
Pleistocene, Atapuerca, Burgos, Spain): new palacoenvironmental data based on the distribution
of small mammals. Palacogeography, Palacoclimatology, Palacoecology, 186, 311-334.
Lopez-Garcia, J.M., Blain, H.-A., Cuenca-Bescos, G., & Arsuaga, J.L., (2008): Chronological,
environmental and climatic precisions on the Neanderthal site of the Cova del Gegant (Sitges,
Barcelona, Spain). Journal of Human Evolution, 55, 1151-1155.

Mihailovic, D., & Bogicevic, K., (2016): Technological changes and population movements 1n
the late Lower and early Middle Palaeolithic of the Central Balkans. In: K. Harvati & M.
Roksandi¢ (Eds.), Paleoanthropolgy of the Balkans and Anatolia: Human evolution and 1ts
context, Dordrecht: Springer, 139-151.

Montuire, S., (1999): Mammalian Faunas as Indicators of Environmental and Climatic Changes
in Spain during the Pliocene-Quaternary Transition. Quaternary Research, 52, 129-137.
Montuire, S., & Desclaux, E., (1997): Palaeoecological analysis of mammalian faunas and
environmental evolution in the South of France during the Pleistocene. Boreas, 26, 355-363.
Montuire, S., Sen, S., & Michaux, J., (1994): The Middle Pleistocene mammalian fauna from
Emirkaya-2, Central Anatoha (Turkey): Systematics and paleoenvironment. Neues Jahrbuch fiir
Palaontologie und Geologie Abhandlungen, 193 (1), 107-144.

Nenadic, D., Knezevic, S., Bogicevic, K., & Radulovi¢c, B., (2019): Stratigraphic and
Palacoecological significance of Corbicula clams in Quaternary deposits of Serbia. 2. Kongres
geologa Bosne 1 Hercegovine, Zbornik radova 6, knjiga sazetaka, Lakta$i 2-4. oktobar, 173-177.
Pokines, J., (1998): The Paleoecology of Lower Magdalenian Cantabrian Spain. BAR
International Series S713, Oxtord, 189 pp.

Ratnikov, V.Yu., (1996): Methods of Paleogeographic reconstructions based up on fossil
remains of amphibians and reptiles of the Late Cenozoic of the East European platform.
Paleontological Journal, 1, 75-80.

Ratnikov, V.Yu., (2016): Dynamics of East European modern amphibians and reptiles species

distribution areas and their potential use in Quaternary stratigraphy. Comptes Rendus Palevol,
15 (6), 721-730.

23



