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% A NEW PLEISTOCENE-MAMMAL LOCALITY FROM
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OF VILLAFRANCIAN (VILLANGIAN) IN CENTRAL
MACEDONIA

G. KOUFOS, G. SYRIDES, K. KOLIADIMOU

ABSTRACT

A new Pleistocene mammal locality (RVL) was found in Marathousa basin {basin
of the lakes Langada-Volvi). The stratigraphic position, age and the relations of
it with the other known localities of the area, are studied. A revision of the
presence and the characters of the Villafranchian in C.Macedonia is also given.
The determined species Cuands arnensds, Equua atenonds, Hippopotamus mafor indica-
te a Latest Villafranchian - Early Biharian age for the new locality. The fosili-
ferous deposits reveal a fluviolacustyrine environment and they represent a new
formation (Platanochori Formation}).

ZYNOWUH

H epyaola auty) avapepetal ot pra via anohlBwupatoeopa BEan BaraotTikav (RYL)
atn Agxavn ™¢ Mapadolagag (Acxkdvy ALuvay Aaykada-86ARnc) . MeAeTuvTar n mavida,
npoadiLopiletal » gAikia xal 1 oTpwuatoypagikn G£an Twyv arofédewy kal y(veTar auy-
KOLON pE GAAeg amoALBupatogpopeg GEdeLg TNG nepLoxng. Emiyeipeitar eniong, uia ou-
vowq yLG Tnv mapoudLd kKaL ToUg xapaktThpeg Tou Buidagpaykliou otn Aexdvn TG Muvéo-
yiag., Ta rpoodioprofévia £l0n Cunds woensis, Lquus stencinds, Hippopolamus mafcr
Selxvouv nALkla Avwtatou BLAragpayxkiou - Karwtepou Miniydprou. Ta wlApata Ta onola
fepekAELouy TNV anmoAlBuwpivn navida elval notapoAipvalag 44acnc Kal aviLTpOCWREy-
ouv £va vEo a¥NpatLOopo (Zynpatioudg NAatavoxwplou).

1. INTRODUCTION

Geological field work in the basin of Mygdonia {Lake Langada - Lake Volvi a-
rea) and in the surrounding small basins and grabens (Zagliveri, Marathousa, Dau-
bia) during last years reveal several mammalian Tocalities as those of Krimni,
KR[ (SAKELLARIOU et al., 1979) and Gerakarou, GER (ZAMANIS et al., 1980; KQUFOS
& MELENTIS, 1983). Several new sites with mammals have been found last year but
-anly one yielded a sufficient number of well preserved fossils. In this article
we shall try to determine and compare the first collected material, to date the
faupa and the sedimentary deposits, to correlate it with the other Villafranchi-
an localities of Mygdonia basin and to revise the availablg data for the Villa-
franchian of C.iMacedonia.

Marathousa basin i5 situated about 40 Km East of Thessalonixi [t is borde-
red by Stratonika Mt to the East, Cholomon Mt. to the South and commur’.ates with

Mygdonia basin to the Horth. A hilly terrain is the western boundary between Ma-

[LA.KOYD0Z, [.E.ZYPIAHS kaL K.KOATAAHMOY - Mia véa anoAiBupatogépa BEan Bniaate-
Kwv Tou [AgLoTokalvou ano tn Hakedovia (EAAGBa). JupBoin oTn peAetn
Tou WnigewvBR Mo oifiud A@esppodToch VT ik Méaskdging A.MN.0.
Aristotelian University of Thessaloniki. Department of Geclogy and Physical
Geography, P.Box. 351-1, 54606 THESSALOWIKI, Greece.

113



rathousa and Zagliveri basin. Two hig torrents MHegalo Rema and Cholomon Rema drain
the basin towards Lake Volvi forming large deltas.

The basin was formed into the Serhomacedonian massif (Mesozoic granite of |
Arnea), while to the S.W. rocks of the Circum Rhodope belt (fesozoic phyllites,
Timestones and volcanosedimentary rocks) were occured (KOCKEL-MOLLAT 1977, KAUF-
Flidl-KOCKEL-MOLLAT, 19706).
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fig. 1.: Sketch map of Mygdenia basin with the mammalian localities.

2x. l.: Xaptng tng Aekavng Tng Muydoviag pe Tig anoALlwpatopopeg Gégelc Onha-
OTLKWY.

According PSILOVIKOS (1977), PSILOVIKOS-SOTIRIADIS (1983) Marathousa basin
was part of an older, bigger and wider expanded basin, the Promygdonia basin,
vl ich was formed by tectonic action probably during Late Palaeogene-Early Neoge-
ane. Fluvial, lacustrine, terrestrial, fluvicteryestrial sediments (Promygdonian
group) were deposited into this basin, during Late Miocene to Villafranchian
(Fig. 2). During Early Pleistocene a ncw huse of tectonic action fauited the
Promygdonia basin and some younger and smaller basins and grabens were formed.
(tlygdonia, Vromolimnes, Zagliveri, Marathousa, Doubia). Water filled up the sub-
sided Mygdonia basin forming the Lake of Mygdonia. lacustrine sediments were de-
posited in this Take (Mygdonian group), (Fig. 2). The HMygdonia lake during Mid-

dle - Late Pleistocene was drained up gradually and the present lakes of Langada
Wnoiakn BiBAI0BAKN "OedppaacTog” - TuRua Mewloyiag. A.MN.O.
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Fig. 2.: Synoptic stratigraphic section of Mygdonia basin (data from PSILOVIKOS,
1977, PSILOVIKOS & SOVIRIADIS, 1983).

3. 2.: fuvonTikA oTpwpaToypagilkn Topd TNG Aekavng Tng Muvdoviac (gtouyxela amd
WIAQBIKQZ, 1977; PSILOVIKOS & SOTIRIADIS, 1983)

and Yolvi are the remnants of the initial one.

The northern part of Marathousa basin was occupied by the Mygdonian group
{lacustrine sediments of Melissourgos), while the central and southern parts of
the basin kept their terrestrial character. Several intensive erosional phases
have eroded the whole area forming a complicate drainage pattern with deep inci-

sed valleys, step slopes and river terraces.

2. LOCALITY
The new locality is situated in the western part of Marathousa basin in the
Wnoiakn BiBAI0BAKN "O©edppaaTog” - TuRua Mewloyiag. A.MN.O.
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vicinity of Platanochori village (Fig. 1). The site is located about 1,5 Km Sy
of Platanochori in the west slope of a South to Horth trending tributary ravip
of Megalo Rema. The locality was found during anh excavation in the property qof
Mr. VYoulgarakis, who reported to the authors the presence of the fossils and for
this reason we gave the name “"Ravin of Voulgarakis" {RVL) td the ravin and the
neyw locality.

The red-beds (Grakarou Formation) and the basement {granite of Arnea) gyt-
crops in the surrounding area of the Tocality. Fluviolacustrine-lacustrine sagdi-
ments, about 10 m tﬁick, were deposited on the upper part of the Gerakarou Fopgg-
tion. These deposits consist from below to upwards of coarse sand and gravel,
green-grey clayey-silty sand, marls and grey-white fresh-water limestones, with
massive bedding. The fossils were found in the clayey-silty sand bed (Fig. 3).

1

3-4 m
2-3m
':.;" :;_': S 2-2.sm
4--1j‘5ﬁj:::;{jt  “‘V’“ff 1.5-2m
5 PO o 0.6m
4

Fig. 3.: Geological scction of the mammalian locality "Ravin of Voulgarakis" (RVU

Sx. 3.: lewhoylkn Topn tng amoAllwpatogdpag BEong OnAcatikoy RVL.

1. Soil - 'Edagoc. ) ) i

2. Massive tuffaceous limestone with ovoids, desication crucks and root
-traces; its lower part consits of ncdular clayey marl.
MaZide LC-Toopude L aoBeTOALBOL HE KOLAOTNTEG, pwyHEG Enpavang Kat
xvn pLZov’ 1 Bdon Tou anoteAe(Tal and apylMAAoUxo kov3uhwdn papyd-

3. Green-grey silty clay with a Tot of sand and gravels at the base- ¢
cpLZonpdaivn. LAUG~dpyLAAGC MAGUGLA GE Aupo Kat kpokdAeg otn Pacn s

4. Red-brown fine-medium grained sand with fine bedding; it represents
the uppermost parts of the Gerakarou Formation (red-beds). -
KaotavépuBpn AEMTO-pE0dKOKKY GUUOC HE ATt oTpwon’ QUTLTPOOWNEUEL =0
teheutala oTpopata Tou Txnuatigpod tng lepaxapolg (epuBpooTpupdtal:

5. lodular calcareous sandstone.

AgRecToappiLTIKE gTpOHaT 3 e ¢ .
WYneiakn BiBAioBrAkn "es&%&‘o?o;‘”- fﬁr%ff&’ }l\%bwr}\o%[l‘&g(p %Hg

"_-.
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Between the red-beds and these fluviolacustrine-lacustrine sediments, a few
‘ialternating beds of grey-white nodular, sandy warl, and well bedded fine red
.'lg.'ands were observed. These alternating beds correspond to a transitional zone
f"'rom a terrestrial (red-beds) to a gradually lacustrine environment. These flu-
violacustrine-lacustrine deposits represent a new formation, which is named Pla-

“tanochori Formation.

3. PALEONTOLOGY

The available material from RVL allow us to determine this and to give a pre-
liminary dating of the locality. The RVL fauna contains some macromammals and a
1ot of micromammals. In this article the available material will be shortly des-
cribed and c.ompared with others,

Carnivora: A well preserved Ml (RVL-1) of a canid it is the only known from
RVL. It is unworn with developed paracone, metacone and protocone. The last forms
a convex crest and it is curved posteriorly. Two small cusps are situated one
between paracone and protocone and the other between metacone and protocone.

There is well developed buccal, mesial and distal cingulum. RVL-1 morphologically

belongs to a canid and its metrical comparison with some Pleistocene species of

+ C. aunensds, RVL-1,
4 x C. auwensdés, GER (KOUFOS, 19838).
Wi ;
® C. qrnenscs
B (. gufconend
184 A C. clivolanus > Valdarno (DEL CAMPANA,
A (. ctruscus 1913).
O (. mufond [
- A
16 o
A A
15 Agh %
2 a8 4
-7}
14 @& A
% oe
= ) + %
o
o
' o Occlusal breadth
12.
14 1o i8 200 mm

Fig.4.: Scatter diagram occlusal breadth/occlusal length for Ml of various Plei-
stocene canids.

3. 4.1 2uykpLTikG Ldypappa MAGTOUC/PAKOUG TNG PAONTLKAC ENLPAVELAC TOou Ml ot
Sdrdgopa MAgroTokalveka Candue.
Wnoiakn BiBAI0BNAKN "OedppacTog” - TuAua Mewloyiag. A.MN.O.
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Fig.5.: Ratio diagram comparing the carpals, Mcyy and Mcypp of the RVL hippopota=
mid with those of i, mijen and 1. (neogndias.
Carpals: L=anteroposterior diameter, l=transverse diameter, i=height.
Mctapodials: 1.Height, 2~DTprox.v\lUAPproxm 4.0Tgiaph.» 5.DAPgiaph.,
0.DTgax. dist.» 7-BTare . dist. . 8.DAPgise .
Z%. 5.1 MoyaptOuikd Sudypappa olykplang Twy kKapmikoy, flopp kat flcppp Tou Lnnane=
Tapou anmd to RVL we exelva Tou 1. aagfen Kau M. ncogndtus.
Kaprniwd: L=sunpocBoniclia diduetpog, 1seykadpaia Suaustpog, H=Uog.
Metanobia: 1. Yjog, 2.MAdavog avw dakpou, 3.MiKog duw drkpou. 4.MAGTOG
diapuang, 5.MGkog Stdguong, 6.1EyLoTo MAQTOG KGTw drpou, 7.NAATOC Ka=
Tw gpBpuwTLknC entydveLrag, 8.MAkKoQ kATw drpou,
Standard  H. caaploch Gos
i) 1. magon } FAURE (1985)
A M. noagndlus
® fomafon, RYL
118 Wnoiakn BiBAI0ONAKkn "OedppacTog” - TuAua Mewloyiag. A.MN.O.
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ig.6.: Ratio diagram comparing, Mcyy. Moy, calcaneum and Mty of the RYL hippopo-
tamid with those of M. majon and Mf. (neogndtas; abbreviations and measu-
rements as in Fig. 4.

Calcancum: 1. lleight, 2. 0T¢yber, 3. DAPtupers 4- DTyost.bordars 9-
DTsustentaculums ©. DAPpeaks 7. Hsystentaculum 8. DAPapove peaks 9-
APartic.sustentaculum» 10- DAPanterodistal bord-

2%. 6.1 NoyaplOuikd Sudypappa olykplang Twy Meyy, Moy, mtépvag kau Mty Tou Limo-
notauou and Te RYL pe exelva Tou f.umfon kau . Gwogindlis, uvTRADELG Katl
UETPACELG GNwg aTo 2x. 5.

Mtépva: 1. Yo, 2. hdtoq Tou tuber, 3. Mikog Tou tuber, 4. NAatog
atnv miaw nAeupd, 5. MAatog tou sustentaculum, 6. Mijkeg Tou pdpgoug,
7. Yoo tou sustentaculum, 8. MAKog navw and o pappoec, 9. MiKog g
aplpwTLrAg emupaveLag tou systentaculum, 10. MAkeq tng gpnpocliag -~
KaTw NMAEUpag.

Wnoiakn BiBAI0BAKN "OedppacTog” - TuRua Mewloyiag. A.MN.O. 119




Cures indicates a similarity with C. wuensés (Fig. 4). RVL-1 is situated near to
the material from Valdarno (Italy) and 1t 1s very close to that from Gerakarou
(GER) .~ Both M1 from GER belong to a complete skull, which has been determined to
CLowuens (s (KOUFOS, 1987). This morphological and metrical similarity of RVL-1
vith the teeth of the skull from GER, allow us to suppose that it belongs to (.
crunens s . Although RVL-1 and GER teeth seem to be somewhat wider than those of
Vaildarno.

-P_ (RVL-4) and

. 3.4 ) 34

an isolated dp™’" (RVL-3) are only found. The studied lower premolars belong to
the "stenonine type" (ETSENMANN, 1981, p. 136), as indicated by the V-shaped lin-

guaflexid, the convex lingual borders of metaconid and metastylid the fairly de-

Perissodactyla: A piece of the right mandibular ramus with P

ve]oped’parasty]id (it reaches to the middle of the tooth's breadth) and the ve-
ry obliquely situated preflexid. This morphology of the studied teeth allow us
to suppose that they belong to &. stenonds. Several subspecies of £. stenonds
are known (GROMOVA, 1949; PRAT, 1968; GIULLI, 1972; EISENMAMNN, 1981). A subspe-
cific determination of the RVL equid is very difficult with the available mate-
rial. Although the RVL equid seems to be simitar with that from GER. The material
from GER is very rich, but still unpublished, and it seems to be very close to
the Senéze horse (L. stenoinds sciezensda). Although the GER equid has some dif-
ferences from the Senéze one.

Artiodactyla: The artiodactyls arc represented in RVL by a lot of hippopota-
mid bones (metapodials, carpals, tarsals)-and some isolated teeth. The morpholo-
gy of the bones among the various species of H{ppopotamus is similar but their
size is different and can'distinguish these. FAURE (1985) refers two large-sized
species, H. majfon and H. (neeqgudius, in the Pleistocene of Curope. The RVUL mate-
rial in comparison with the mean values for these two species (Fig. 5, 6), is si-
milar to . mefcen. Some size differences are possibly due to the small number of
specimens from RVL, but in any case the measurements of the RVL material are into
the ranges of variation for /. mufen. Thus RVL material wmust belong to . mujon.

Micromammals: The micromammals are a lot and after the cleaning of enough
material we found a lot of lagomorphs and some rodents. The collection of the ma-
terial will be centinued and it wi]]1 be studied later. A lot of fish-otolites,

viere also found.

4. AGE OF THE FAUHA

The RVL fauna and its relations with those of the known localities of Mygdo-
nia basin and Europe allow us to suppose the age of the locality. [. atenovids is
a characteristic representative of the Late Villafranchian and indicates the beg-
gining of Pleistocene. Its presence in RVL is an evidence for the Pleistocene age
of the fauna and locality. Hevertheless the similarity of the RVL and GER equid,

Wnoiakn BiBAI0OAKN "OedppacTog” - TuRua Mewloyiag. A.MN.O.
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tf‘!la‘t of the GLR and Senéze cquid, allow us to consider a Late Villafranchian
IJE for the RVL

© (. oanenses is a Late Villafranchian species known from Upper Valdarno (Ita-

'_esence of this species in GER, which is dated back to Late V1Ha'rranch1an by a
'Ei" )\ fauna (KOUFOS, 1986a, 1986b, 1987; KOUFOS & MELEMTIS, 1983), and its simila-
th the RVL material give us an idea about the age of the RVL fauna. Accor-
ng to the above mentioned data about C. auwicenads, the RVL can be dated to the
of Villafranchian.

This age is also confirmed by the presence of . mufon. This species is known
rom the Upper Valdarno and indicates the ond of the Villafranchian (AZZAROLT,
367). A similar age, end of Villafranchian-beggining of Biharian, is also refer-
in Europe for . mujon by FAURE (1985). He refers that H. mafon is certain-
present in the zones MNQ-20, 21 (Biharijan) and then dissappeared, while H..(u-
1{tis appeared at the end of the zone MNQ-20 and it is present in the rest of
eistocene. According to this interpretation the RVL age cannot be younger than
the zone MNQ-21 and thus a Villafranchian-Biharian age is possible. Unfortunately
there are not hippopotamids in the neighbaring localities of Gerakarou and Krimni
for comparison.

All the above mentioned faunal data and their interpretation, as well as,
some stratigraphical evidences can help us to suppose an age about the Platanocho-
i Formation. The presence of £. atenonds indicates a Late Villafranchian (Plei-
ito:enob age, while C. winensds and 1. magfon indicate the end of Villafranchian-
Ije_ggining of Biharian. The Platanochori Formation, overlies the Gervakarou Forma-
tion which contains the localities of Gerakarou (GER) and Krimni (KRI) and has
‘been dated to Late Villafranchian (KQUFQS & MELEHTIS, 1983). After that a sligh-
‘tly younger age (Latest Villafranchian - Early Biharian) is possible for the Pla-
‘tanochori Formation. In Fig. 7 the age and the correlation of the mammalian loca-

lities GER, KRI and RYL with the known greek and european ones are given.

5. THE VILLAFRANCHIAN IN CENTRAL MACEDONIA

The Villafranchian (Villanyian) stage is known in facedonia by enough loca-
lities, as those of the Grevena basin (BRUNM, 1956), of the Ptolemais-Florina ba-
sin and of the Drama basin {locality of Volax) (SICKENBLRG, 1968). In central Ma-
f)_:eduﬂla and especially in Mygdonia basin the localities of Gerakarou (GER) and
Keimnd {KRI)} are well known. These localities (GER, KRI} occur into the Gerakarou
'_’.ux'mation. The studied locality (RVL) belongs to the Platanochori Formation, that
guerlies the Gerakarou Formation (Fig. 2). The following species have been deter-
gined from these localities.
Krimn i (KRIY: Equus atenends, Dicenvnhines ctruascus {SAKELLARIOU et al.,
WnoiakA BiBAI0BNAkn "OedppacTtog” - TuAua Mewloyiag. A.MN.O.

121



n
al 78]
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Fig. 7.: Table summarizing the stratigraphic position cf RVL and correlating it
with other manmalian localities (data from BENDA & MEULENKAIMP, 1979;
FAURE, 1985).

Sx. 7.: fllvarag pe Tn otpwpatoypasirh 0ton Tng Bfong RYL KAl ocuoxETiLon TNG ME
ahheg anoALOwpatopopeg BEéoeLq OnAaotikwy (xata BEMDA & MEULENKAMP, 197%;
FAURE, 1985).

1979).

Gerakarou (GERY}: Cands wnnensds, Lquus stencen(s cf. sciezenads, Sus
stozll, Crodzetoceros namesus cf . minon, Cucladocernos senezenads senes
zenads, Cervus cf. ph(lisd, Gazella Donbondica, Gazellosp(na sp. (KOUFOS,
1986a,b, 1988; KOUFOS & MELEWTIS, 1983).

Ravin of Voulgarakis (RVL): Candy woensds, Cguus steitonds,
Hippopotamus wmajon, Lagomorpha, Rodentia.

The Gerakarou Forination outcroﬁs in the area between the villages Gerakarau,
Zagliveri, Palaeochora and Marathousa. It consists of red-beds with cross-bedded
silt-clay, sand and gravels. The upper parts of the formation occur as loose sail
(Fic. 2), bed 4). The Gerakarou Formation is of a fluviotervestrial origin and
deposited during a perioed of a strong erosion and warm climate with wet and dry
epochs. The fauna found in the localities KRl and GER indicates a Late Villafran
chian age for the upper parts of the Gerakarou Formation (SAKELLARIOU et al., 19/
KOUFOS & MELENTIS, 1983). Thus the Gerakarou Formation must be deposited duving

Wnoiakn BiBAI0ORKkn "OedppacTog” - TuAua Mewloyiag. A.MN.O.
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(Vi Tafranchian.

d The Platanochori Formation outcrops near the village of Platanochori (Ravin
éf Voulgarakis) and possibly in some other sites of the area. It consists of flu-
viglacustrine clayey-silty sediments and Timestones. [t was deposited in a diffe-
gent envivonment than that of the Gerakarou Formation. It seems that at the end
of Villafranchian small lakes were formed in the area. The RVL belongs to one of
this Jakes and in the geological section (Fig. 3) the transition from the Gera-
karou Formation to the Fiatanochori one is clear (alternated red sands and lacu-
strine limestones, beds 4,5). The presence of the lake is confirmed by the hippo~-
potamids, which tived near it and the numerous fish-otolites found in the sedi-
ments. Around these lakes a lot of animals were lived {(hippopotamids, lagomorphs,
rodents) or came to find water or food (carnivors). The fauna of the RVL indica-
tes a Latest Villafranchian-Early Biharian age for the Platanochori Formation.
This interpretation of the Villafranchian in the fygdonia basin shows that this
stage is represented in the area by two formations a) the fluviotervestrial Ge-
rakarou Formation, which consists of red-beods, dated to Late Villafranchian at
least and b) the new fluviolacustrine Platanochori Formation, which consists of
clayey, silty and calcareous sediments, dated to Latest Villafranchian - Early

Biharian.
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