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ABSTRACT - The authors present the biostratigraphical sequences of the Dacie Basin and Brasov Depression, Romania, based on small and 
large mammals. Faunas of selected Pliocene and Early Pleistocene fossiliferous localities are discussed and a tentative correlation with the Fauna! 
Units (F. U) of ftaly is undertaken. The fossi/ sites discussed here encompass a time period of about 3 million years (Myr), lastingfrom the Early 
Pliocene (lagomorphic fauna! complex without arvicolids older than 4 Myr known jrom Beresti) to the Early Pleistocene (occurrence ofProlagurus 
pannonicus and Allophaiomys if. pliocaenicus at Fierbinti, a site dated to about 1 Myr). 

RIASSUNTO - [Biocronologia ed evoluzione delle faune a mammiferi dal Pliocene inferiore al Pleisrocene inferiore in Romania] -
Gli autori presentano la successione biocronologica del bacino Dacico e della Depressione Brasov (Romania) basandosi sui dati delle associazioni 
a macro- e micromammiferi. Faune locali plioceniche e pleistoceniche inferiori, selezionate per la loro importanza, sono discusse e viene propos­
to un tentativo di correlazione con le Unità Faunistiche basate sulle faune italiane. Le località fossilifere trattate abbracciano un periodo di tempo 
di circa tre milioni di anni (Ma), dal Pliocene inferiore (Beresti, compleso faunistico a lagomorfi senza arvicolidi, più vecchio di 4 Ma) al 
Pleistocene inferiore (presenza di Prolagurus pannonicus e Allophaiomys cf pliocaenicus a Fierbinti, una localitò datata circa 1 Ma). 

INTRODUCTION 

The mammalian assemblages considered by chis 
paper occur in long sequences of stratifìed fluvio­
lacustrine deposits in che Dacie Basin and che Brasov 
Depression of Romania. The Dacie Basin is a large 
sedimencary area connecting Cenerai to Eastern 
Paratethys; it is situated between che Southern 
Carpathians in che north and che Balkans in che 
souch. The Brasov Depression is an intermontane 
basin of che inner bend zone of che Eastern 
Carpathians and is composed of severa! smaller basins 
developed as gulfs along drained valleys. The two 
areas have yielded che most importane mamma! 
remains from Romania, represencing a time interval 
of approximately 3 million years (Myr), lascing from 
more chan 4 Myr [Beresti fauna in southern Moldova 
assigned to che Early Pliocene (Late Dacian)] co 
about 1 Myr (Fierbinti small mammals from che 
soucheastern Dacie Basin) (Texc-fìg. l). Inferences 
drawn from studies of che mammals are supported by 
other sources of evidence such as molluscan faunas, 
lichologies, and palaeomagnetic determinations. 

In addicion co presencing che biochronology and 
evolucion of selected Pliocene and Early Pleistocene 
mammalian assemblages from Romania, an attempt 
is made co correlate them with equivalenr Mediter­
ranean (Techys) sites, especially che Fauna! Units 
(F.U.) of Italy (Text-fìg.2). We adopted a chree-fold 
subdivision of che Pliocene according co che chronos­
tracigraphy of che Medicerranean area. In this frame-

work, che Early Pliocene corresponds co che Zanclean 
and co mosc portions of che Gilbert palaeomagnecic 
Epoch. The Middle Pliocene covers che Piacenzian 
and che Gauss palaeomagnetic Epoch. The Late 
Pliocene is equivalenr co che Gelas ian and che fìrst 
pare of Matuyama palaeomagnetic Epoch, consisting 
of the early Macuyama subchron and the Olduvai 
event within which che Pliocene/Pleistocene bound­
ary is delineated. The fauna! events discussed in this 
paper apply only to che Dacie Basin and che Brasov 
Depression. le is worth mentioning, however, chat 
similar fauna! events have been documented in strati­
graphic sequences from other regions of Eurasia. 
Severa! fauna! events correlate well wich periods of 
cooling and/or dryness and very probably have glob­
al signifìcance. Locai evolucion of morphogenetic lin­
eages, especially among the rodencs, seems to have 
been a response to environmencal conscraints. 

EARLY PLIOCENE 

DACIC BASIN 

The oldest Pliocene (Ruscinian) mamma! associa­
tions are known from Beresti and Malusteni, two 
localities in che northeastern Dacie Basin (southeast­
ern Moldova). Beresti has yielded a rich fauna domi­
nated by lagomorphs ( Trischizolagus dumitrescuae), 
especially ochotonids ( Ochotona ursui, Pliolagomys cf. 
gigas). A characteristic species is what appears to be a 
small-sized primitive cricetid, Moldavimus simiones-
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Texc-fìg. 1 - Map of Romania showing che locacion of Pliocene and Early Pleistocene sites mentioned in che texc. 

cui, most closely related to the vast extant Cricetulus 
group. The fauna includes, among other forms, cas­
torids ( Castor J_raefiber, Zamolxifiber covurluensis, 
Romanocastor jìlipescui), Paracamelus bessarabiensis, 
Pliocervus cf. kutchurganicus, "Stephanorhinus" cf lep­
torhinus, Hipparion malustenense, "Equus" (Hippa­
rion?) simionescui (Radulescu & Samson, 1995a). 
Mimomyian forms are absent. The Beresti fauna was 
assigned to a late Dacian age, a time interval separa­
ting the Prosomys insuliferus zone from the first 
appearance of the genus Mimomys (M. moldavicus). 
As a whole, the Beresti fauna suggests a predomi­
nandy continental climate, in contrast to the more 
humid environment that prevailed at the beginning 
of the Ruscinian. 

A renewal in the fauna is indicateci at Malusteni by 
the presence of particular species of rodents, such as 
Mimomys moldavicus and Prospalax rumanus, which 
are here consiciereci as northern anci eastern immi­
grants. The arrivai of Mimomys, undoubtedly from 
Asia, f robably coincicieci with climacic cooling at the 
globa scale and with more humid conditions than at 
Beresti. Malusteni is also the type-locality for the large 
antelope, ''Parabos'' athanasiui, represented by a cia­
maged skull (Simionescu, 1922, 1930). This antelope 

seems to derive from an Anatolo-Aegean stock that is 
stili poorly known. A closely related species is repre­
sented at Megalo Emvolon, Greece, by ?Parabos mace­
doniae (Gromolard, 1981). The Malusteni fauna also 
contains castorids, cervids, carnivores, primates, and 
other forms. lt is worth recalling that Simionescu 
(1930) ciescribeci a juvenile upper jaw assigned to 

Equus cf robustus from this site. According to Samson 
(1976) this specimen belongs to Plesippus (Allohippus) 
cf euxinicus. Some authors argue, however, thac the 
horse from Malusteni is not contemporaneous with 
the bulk of the fauna from this site. Taking into 
account the aspect of the horse maxillary, which does 
not differ from the rest of the fossils from Malusteni, 
we are inclined to maintain a species of monociactyle 
horse in the association of this locality. Tentatively, 
Plesippus cf euxinicus might belong to the first migra­
tory wave of monodactyle horses coming from North 
America and could date to abouc 4 Myr. In the bios­
tratigraphical scheme of the Dacie Basin, Malusteni is 
situateci wichin che Cochiti event near che boundary 
of the Dacian/Romanian stages. 

In the northwestern portion of the Dacie Basin 
(between che Jiu and Motru rivers), the first appear­
ance of "Mimomys" rhabonensis, a large-sized primitive 
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Text-fìg. 2 - Biochronology of selected Pliocene and Early Pleisrocene mammalian sites of Romania and a tencative correlation with 
Fauna! Units of Italy. 
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arvicolid, is recorded at Lupoaia Coal Quarry (fossi­
liferous leve! at che base of coal layer VIII) (Radulescu 
et al., 1989). Palaeomagnetic determinations piace 
Lupoaia/VIII within the Cochiti normai evenc, and 
that indicate that overlying coal layers IX to XI 
belong to che late Gilbert subchron. The Gilbert/ 
Gauss boundary is placed above coal layer XI, where­
as coal layers XI to XIV are assigned to the early 
Gauss subchron (Andreescu et al., 1986). 

One of most complete and interesting depositio­
nal sequences rich in micromamalian remains is 
found at Dranic in the Jiu valley (Radulescu et al., 
1993, 1997). The fossiliferous levels can be grouped 
into four main subdivisions from Dranic-0 to 
Dranic-3, encompassing a time period beginning 
within the Cochiti evenc (Dranic-0) and continuing 
to the Gilben/Gauss boundary (Dranic-3). The low­
est leve! (Dranic-0) has yielded a fauna! association 
similar to that of Lupoaia/VIII; both contain 
"Mimomys" rhabonensis in the same evolutionary 
stage. In addition, Dranic-0 yielded dencal remains 
belonging to Mimomys mofdavicus. The morphologi­
cal analysis of che materiai collected from successive 
levels at Dranic shows that "M. "rhabonensis gave rise 
to Dolomys nehringi (Radulescu et al., 1997), whereas 
M. mofdavicus was the primitive stock from which 
Propliomys hungaricus evolved (Radulescu & Samson, 
1996). 

BRAS0V OEPRESSI0N 

The well-known faunas from Baraolt-Capeni and 
Varghis come from che third coal layer in the Baraolt 
Basin sequence and are situated paleomagnetically 
within che late Gilbert subchron. This layer concains 
many Ruscinian taxa ("Stephanorhinus" feptorhinus, 
Paraifurus anglicus, Protarctos boeckhi, ''Parabos'' cf. 
athanasiui, Dolichopithecus ruscinensis, etc.) in associa­
tion with Metacervocerus pardinensis, a cervid species 
characteristic of the Early Villafranchian. Also found 
at Capeni was a metatarsal bone of a primitive mono­
dactyle horse attributable to che Plesippus athanasiui 
phyletic lineage (Samson, 1976; Forsten, 1999). A 
Ruscinian fauna (Anancus arvernensis, "Stephano­
rhinus" leptorhinus, Muntiacus pofonicus, Hypofagus 
brachygnathus) is also known from Debren-2 in the 
Sfantu Gheorghe Basin. Some Ruscinian taxa persist­
ed in the Brasov Depression unti! the beginning of 
the Gauss chron, as demonstrated by the presence of 
"Stephanorhinus" cf. feptorhinus, Hipparion cf. 
mafustenese and ''Parabos" cf. athanasiui at Iaras-1 
(Baraolt Basin) (Alimen et al., 1968). 

MIDDLE PLIOCENE 

OACIC BASIN 

The macromammalian community is distin­
guished during the early Gauss by che appearance of 

invading species. The Covrigi fauna includes a new 
type of rhinoceros, Stephanorhinus e!atus (=jeanvireti), 
probably represencing an Asiatic immigrane, in asso­
ciation with Mammut borsoni, Anancus arvernensis, 
Metacervocerus pardinensis, Cervus perrieri and Equus 
sp. As a whole, che Covrigi fauna seems to be an 
equivalent of che Triversa F. U. ofltaly (Azzaroli et al., 
1988; Gliozzi et al., 1997). Also remarkable is the 
first occurrence of a smaller rhinoceros attributable to 
Stephanorhinus etruscus at Matasari-Bradetu. The 
appearance of 5. etruscus can be placed within che 
early Gauss, a later phase postdating che arrivai of 5. 
efatus (Radulescu & Samson, 19956), on che basis of 
palaeomagnetic calibration. A further step in the for­
mation of a new mammalian community is indicated 
by che occurrence of a very primitive elephant, 
Mammuthus rumanus, at Tulucesti and Cernatesti 
(Samson & Radulescu, 1973; Radulescu & Samson, 
19956). 

In Italy, che Montopoli F.U., calibrated with che 
Gauss/Matuyama transition, has yielded a relatively 
primitive elephant identifìed as M. gromovi (Azzaroli 
1977). In the Dacie Basin, M. rumanus, which is 
more archaic than che Montopoli elephant, can be 
placed on palaeomagnetic evidence within che middle 
Gauss subchron. According to Garutt (1992), M. 
rumanus is a descendant of M. subpfanifrons from 
South and East Africa. However, M. rumanus also 
displays similarities to M africanavus from North 
and East Africa. Thus M rumanus appears to belong 
to che first wave of elephants that expançled into 
southeastern Europe from Africa via the Anatolian 
and Aegean regions. 

A biochronologic equivalenc of che Tulucesti/ 
Cernatesti fauna is known from Podari (Jiu valley). At 
this leve! of comparison, the evolurionary processes 
leading from "Mimomys" rhabonensis to Dolomys 
nehringi, on che one hand, and from M. mofdavicus to 
Propliomys hungaricus on che other, had already been 
completed (Radulescu & Samson, 1996; Radulescu et 
al., 1997). Representatives of the genus Mimomys are 
absenc. Palaeomagnetic data suggest that Cenatesti 
and Podari can be placed within che middle Gauss 
subchron. The late Middle Pliocene, corresponding 
to the end of che Gauss palaeomagnetic Epoch, is 
characterized by the first appearance at Milcovu din 
Vale (O!t valley) of a mimomyian species belonging 
to che Mimomys stehlinilminor group in association 
with Dofomys mi/Ieri and Trogontherium minus 
(Radulescu & Samson, 1983). 

BRAS0V OEPRESSI0N 

An Early Villafranchian fauna showing many simi­
larities to Triversa F. U. was record ed at Iaras-2 from 
normally magnetized deposits and at Araci Fancana 
Fagului (Baraolt Basin). This fauna includes Mammut 
borsoni, A. arvernensis, Tapirus arvernensis, Stephano­
rhinus e!atus, Cervus perrieri, (Radulescu & Samson, 
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1985). A somewhat later fauna containing 5. elatus, 
Canidae indet., Arvernoceros ardei, Trogontherium 
minus and Mimomys sp. was found at Cernatu in che 
Targu-Secuiesc Basin. 

LATE PLIOCENE 

DACIC BASIN 

Mammalian associations similar to che Montopoli 
F.U. are unknown in Romania. Late Pliocene micro­
mammals are recorded from che sequence of deposits 
with superposed fossiliferous levels that outcrop 
berween Slacina and Milcovu din Vale in che Olt valley. 

The small mamma! associacion from Slatina-1, si­
tuaced wichin che Early Matuyama subchron, contains 
Dolomys mi/Ieri (dominane form), Mimomys minor and 
Desmana kormosi. The Slatina-2 fauna and ics equiva­
lent from che nearby localicy of Cherlescii-Mosteni are 
distinguished by che last appearance of che Dolomys 
lineage (D. jèrui) and che presence of steppe elements 
such as Borsodia and Allactaga. Paleomagnetically, 
Slacina-2 antedates che Olduvai evenc, indicating a cli­
matic shift to more continental conditions. The 
biochronologic level of Slatina-3, connected to che 
Olduvai event, is characterized by che presence of a 
medium-sized Trogontherium (T dacicum), which 
seems to be endemie to che Dacie Basin. 

Late Pliocene macrofaunas were recorded from 
che middle Olcet valley at Tecoiu and !rimesti 
(Radulescu & Samson, 1990). The lower fossiliferous 
horizon called Tetoiu-1 has yielded rich mammalian 
remains at La Pietris and Valea Graunceanului, indi­
cating a shift from a more open environment (La 
Piecris) co a warm-temperate forested one (V. 
Graunceanului, persona( communication). Although 
che rwo sites include a great number of common 
species, such as Nyctereutes megamastoides, it is worth 
remembering che appearance at V. Graunceanului of 
new exotic elements such as Hystrix sp., Manis cf. 
hungarica, Mitilanotherium, and Paradolichopithecus. 
The occurrence of a large-sized ostrich (Pachystruthio 
sp.), probably of African origin, is also characteristic 
of this fauna. Up to now, similar faunas are nor 
recorded in Italy, bue they are known from che 
Aegean and Anatolian regions (Mitilanotherium) and 
from France (Paradolichopithecus). 

EARLY PLEISTOCENE 

DACIC BASIN 

In che Tetoiu-2 fauna! horizon, che assoc1at1on 
from Pantana Alorcicei is characterized by che first 
appearance of Canis etruscus and Pachycrocuta brevi­
rostris (Radulescu & Samson, 1990). The neighbour­
ing site of Pantana lui Mitilan yielded remains of 
Megalovis latifrons, Leptobos sp., possibly Allocaene­
laphus, and a medium-sized equid wich slender limbs 

(Plesippus stenonis mitilanensis). Trogontherium boisvil­
letti replaces T dacicum of che Tetoi u-1 fauna. An 
equivalenc stracigraphic level at Valea Mijlociei yield­
ed Alces gallicus and che same slender equid (Samson, 
1976). 

At Milcovu din Vale, a level of magnetically 
reversed sands situaced above deposits of normai 
polaricy assigned co che Olduvai event has yielded 
remains of Mammuthus meridionalis and Paracamelus 
a!utensis. A rich small mamma( association is known 
from equivalent deposits at Draganesti-Olt, preser­
ving Mimomys ostramosensis, M. coelodus a!utae, 
Borsodia cf. lagurodontoides, and Allactaga sp., among 
ocher taxa. 

M. meridionalis and Alces gallicus were also 
described at Prundu in che soucheastern Dacie Basin 
(Aposcol, 1972). A recently discovered fauna at Leu 
south of Craiova (Aurelian Popescu, persona! com­
munication) also includes M. meridionalis and Alces 
gallicus in associaci on wich Eucladoceros sp. ( =E 
dicranios?), Leptobos cf. /ùrtivus and Pliotragus ardeus; 
che latter species is welf documented in che Tetoiu-1 
faunas. Clearly, a new mammalian communicy had 
formed. 

The fauna! transicion from Tetoiu-1 to Tetoiu-2 
appears to indicate climacic deterioration in che form 
of increasingly continental condicions. This cime 
interval may have ics counterpart in che Olivola F. U. 
and che beginning 8f che Tasso F.U. of Italy. The ear­
lier appearance of a primitive megalocerine deer 
(Allocaenelaphus) seems to be anocher charaqeriscic of 
che fauna! evolution in che Dacie Basin. 
Allocaenelaphus probably is present at Pantana lui 
Micilan (Tetoiu-2) and undoubcedly at Izvoru-1 in 
che Olc valley. This latter site is overlain by che 
Izvoru-2 microfauna which lacks arhizodont arvico­
lids of che Lagurus (Lagurodon) and Allophaiomys 
cypes (Radulescu & Samson, 1986). The Izvoru-1 
fauna seems, therefore, co precede che Farneta F.U., 
which is characterised by che fìrsc appearance in ltaly 
of Megaceroides obscurus and of che Allophaiomys 
group (Gliozzi eta!., 1997; Masini eta!., 1998). On 
che other hand, che large mammals from Fratesti-3 
(southeastern Dacie Basin) (Feru et al., 1983) include 
a recently discovered a fine partial cervid skull recain­
ing che left antler, similar in form to Megaceroides 
obscurus from Pietrafìtta (Farneta F. U.) (Azzaroli & 
Mazza, 1992; Abbazzi, 1995). 

The biochronology ofTecoiu-3 fauna is stili provi­
sional. The occurrence of Alces cf. carnutorum, Bison, 
Soergelia, Plesippus cf. suessenbornensis, and Equus alu­
ticus suggest a broad equivalence wich Pirro-Nord 
F. U., distinguished by che occurrence of a primitive 
Bison and ovibovine remains (Gliozzi et al., 1997). 

Finally, Prolagurus pannonicus and Allophaiomys 
cf. pliocaenicus described ac Fierbinti (southeastern 
Dacie Basin) (Radulescu et al., 2000) probably 
should be placed berween che Pirro-Nord and Colle 
Curti F.U. 
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BRASOY DEPRESSION 

The Early Pleistocene mammals are srill poorly 
known in this area. The Rotbav-Silvestru localiry and 
other sites assigned co che same fossiliferous level have 
yielded remains of a form of Mammuthus meridionalis 
chat retains some primitive dental features, along 
wich 5. hundsheimensis, Plesippus cf. suessenbornensis, 
E. aluticus, Allocaenelaphus arambourgi (rype-locali­
ty), Trogontherium boisvilletti, etc. Taking inco 
account che presence of Allocaenelaphus in associacion 
with P. cf. suessenbornensis and E. aluticus, che 
Rotbav-Silvestru fauna could be assigned an interme­
diate age between lzvoru-1 and Teroiu-3 faunal hori­
zon of che Dacie Basin. 

CONCLUSIONS 

The biochronologic scheme based on che mam­
malian faunas of che Dacie Basin is distinguished by 
severa! peculiarities: 
1 - The occurrence of a monodacryle horse as early as 

che Malusteni faunal level, situated within che 
Cochiti event. Monodacryle horses are also known 
from ocher localities, ranging in age from che early 
to middle Gauss; 

2 - The presence of some early Villafranchian species 
in faunas older e han che Triversa F. U. 
(Metacervocerus pardinensis in che Brasov 
Depression dated co che middle late Gilbert); 

3 - lmmigration from Africa of a very primitive ele­
phan t (Mammuthus rumanus), dated to che 
Middle Gauss subchron (Tulucesti, Crnatesti); 

4 - A Pliocene/Pleistocene transition characterised by 
a genera! renewal of che mammalian fauna (e.g., 
Nyctereutes is replaced by Canis), and che appear­
ance of cold resistant species (Alces gallicus, 
Megalovis); 

5 - The occurrence of a primitive large-sized cervid 
(Allocanelaphus) in che biochronologic unir of 
Tetoiu-2 (probably older than Farneta faunal unir) 
whose antler morphology displays some similari­
ties ro an advanced Eucladoceros. 
The above mencioned peculiarities are undoubt­

edly influenced by che geographic situation of 
Romania, some Asiatic or African immigrants reach­
ing southeastern Europe earlier and later spreading to 
che centrai and western parts of che concinent. 
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