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CORRELATION BETWEEN THE CONTINENTAL
DEPOSITS OF THE LOWER AXIOS VALLEY AND
PTOLEMAIS BASIN*

G.D. KOUFOS**, 5.8. PAVLIDES**
ABSTRACT

The stratigraphy of the Neogene-Quaternary continental deposits of the
lower Axios valley and Ptolemais basin is studied and their possible corre-
lation is discussed. A synoptic stratigraphic column with the lithostrati-
graphic units as well as all the known and some new palaeontological data
are given for each area. Then the two columnes are compared and it is tried

to be correlated.

SYNOUH

2Tnv epyaola auth e€etdaletal n otpwpatoypagla twv Neoyevov-Tetoptoye-
VOV NMELPWTLKOV anoBEgewv Tou KATWTEPOU TUAMATOG TG KoLAdadac tou AZioU no-
tapol kat TN supUTEPNG Aekdvng tng NtoAsuatdac kat yivetar pia npoondBeta
OUCXETLONG TOUG. ALVOVTOL OL OUVONTLKEG OTPWUATOYPAYLKEC OTAAEC yLa kdGBe mne-
pLoxn, kabug en{ong kat 6Aa Ta péxpt oAuepa yvwatd NoAatovtoroyikd Sedopéva
SUUTANPWHEVA HE OpLOMEVO VvEd. AN TO CUOXETLOMG Twv 800 OTNAGV MpokUNTouv
ot akOAouBEG avTLotoLy{eq METAZY TwV OXNUATLOMGV TnG Aekdvng tne NtoAepai-
Jag ag’ £v8¢ kat Tng koLAddac tou AZLoU ap’ £TEpou: O Sxnuatioudg Beyopac
ouoxetiletatl niBaveg p° gkelvov tou Autikou. To katwtepo TpAua (MéAog Kap-
5Lag) tou Synpatiopol Mtohepaidag pe to MéEhog EpBdAou Tou Iynuatiopol Ayye-
Aoxwplou (MN-14). To unbéAoimo Tuipa Tou Sxnuatiopol NtoAepaidac (evdidueoa
otelpa kat Méhog Avdpyupol) gaivetat 6Ty eivat avdhoyo p’ exeivo tng Tégu-
pa¢ (MN-157 kair MN-16). TéAog pmopoUv va ouoxetLoBolv Ta dpra peTdBaong
NAgLokalvou-NAsLotokaivou Twy JU0 KOLAGSWY Kat Ta avILoToLyd KaTwnAgLotokai-

VLK& kpokahorayn Toug.

1. INTRODUCTION

The Ptolemais basin is part of a large down-faulted basin, which ex-
tends from Bitola (Yugoslavia) in the north to Servia (near Kozani) in the

* SYSXETISH TQN HMEIPQTIKQN AMOGEZEQN THE KOINAAAZ TOY AZIOY NOTAMOY
KAI THS AEKANHZ THZ TTOAEMAIAAS
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south (NW Macedonia, Greece, fig. 1). The lowest acceptable age ot tne cre-
ation of the original graben is that of middle to late Miocene, according
to the oldest known deposits (PAVLIDES 1985). A lot of palaeontological and
lithostratigraphical works have been done in the area, because of the eco-
nomic interest of the lignite deposits (e.g. EHLERS, 1960; ANASTOPOULOS &
KOUKOUZAS, 1972; KOUKOUZAS et al., 1979; VELITZELOS & PETRESCU, 1981; IOA-
KIM, 1981). The present paper contains a summary of all known data in com-
bination with our field observations in order to determine a general stra-
tigraphical column for the entire area.

The stratigraphy of the Neogene continental deposits of the Tower Axi-
os valley, Thessaloniki area (Fig. 1) is known well enough (ARAMBOURG & PI-
VETEAU, 1929; BONIS et al., 1977; KOUFQS, 1980; 1984; BONIS et al., 1985).
Many mammal localities found in the area, and the rich fauna which they con-
tain, allowed an exact dating of the majority of the deposits. All these

lithostratigraphical and btostratigraphical data are combined in order to

36°

Fig. 1. Geographical position of the studied areas. 1. Ptolemais basin.
2. Axios valley. )
2x. 1. Tewypagikn TomoBETNON Twv MepLoxwv €psuvag. 1. Aekdvn MNtoAgpaidag.
2. KoLAdda AZLol motapol.
give a general stratigraphical column for the continental deposits of the
valley.
Finally the columns of the two areas are correlated on the basis of

the biostratigraphical data.

2. PTOLEMAIS BASIN

The Neogene and Quaternary sediments which fill up the Ptolemais basin
are divided in the follocwing lithostratigraphic units.
1. The lower unnamed formation of basal conglomerates consisting of peb-

bles taken from basement; mainly from metamorphic rocks. The beds of this
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formation 1ie unconformably on the Palaeozoic-Mesozoic rocks of Pelagonian
zone and pass transitionally into marly layers of the next formation. It is
traced in some deep boreholes only.

2. The Vegora Formatioq of latest Miocene~early Pliocene consists of
marls, sandy marls, sands and lignite (xylite type). The yellow marl beds
of the formation include some characteristic fossil plant species of Ponti-
an s.1. age (VELITZELOS & PETRESCU, 1981; VELITZELOS & GREGOR,1985). Some
layers of the formation have been detected in boreholes in the eastern and
central part of the basin (e.g. Anargiri, Komnina?) as early Pliocene after
palynological study by loakim (1981, 1984).

3. Furthermore follows the Ptolemais Formatica transitionally too, which
is accepted as of Pliocene age (EHLERS, 1960; ANASTOPOULOS & KOUKOUZAS,
1972; IOAKIM, 1981). It consists from argillaceous layers, marls, sands,
lignite bed (know as Ptolemais type) and lacustrine calcareous muds in a
alternative sequence. Furthermore, the formation could be divided in two
members the Kardia Member and Anargiri Member. The Kardia Member includes
the Tower lignite bed’s group (Kardia and Main Field, ANASTOPOULOS & KOU-
KOUZAS, 1972) and has a Ruscinian age (MN-14, 15) as indicated by micromam-
mals (WEERD, 1979) and Hipparion crassum (KOUFQOS, 1982). The Anargiri Mem-
ber includes the upper ligniferous beds of Ptolemais Formation (ANASTOPOU-
LOS & KOUKQUZAS, 1972) and covers the late Pliocene (MN-167). Between of
these two members there are some deposits without lignites, which consists
of thin marly beds detected in some boreholes only, e.g. South Field, Anar-
giri. Thus Ptolemais Formation must be considered of Pliocene age.

4. The Quaternary deposits start with the Proastion Formation of Early
Pleistocene (late Villafranchian) consisting of fluvioterrestrial conglome-
rates, sands and gravels (possible zones of MNQ-17, 18, 19). The deposits
of this formation extend in the whole basin, but, enough of them lie near
the villages of Proastio, Sotir and Petres. They include a vertebrate fau-
na with Archidiskodon meridionalis, Palaeoloxodon antiquus, Mammonteus
tronglotherii, Cervus elephus (MITZOPOULOS, 1964; MARINOS, 1964; FAUGERES,
1966; SOULIOS, 1972; VELITZELOS & SCHNEIDER, 1973). A complete mandible of
Archidiskodon cf. meridionalis has been found by us, into the uppermost

sand beds of Sotir.

5. The Perdikas Formation consisted of red terrestrial conglomerates and
sands, lateral fans and very recent alluvial deposits. From the red conglo-
merates and sands we collected a mammalian fauna includes the species Coe-
lodonta antiquitatis, Cervus cf. elaphus and Bos cf. primigenius indicating
a Middle-Upper Pleistocene age.

A1l the k”OWWB@;R%HKH%E&BW&&@S?%M&&Wi\?ﬁ.‘é.i” figure 2
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with the stratigraphical column and the lithostratigraphic units, with
their lithology, fauna and age. This column is a general one for the depo-
sits of the wider Ptolemais basin (Ptolemais, lignite field, Komnina val-

ley, Anargiri field, Vegora, Amynteon basin).

3. LOWER AXIOS VALLEY

The Neogene-Quaternary deposits of the lower Axios valley are divided
into the following lithostratigraphic units:

1) The Nea Mesimvria Formation, which is the oldest kncwn and consists
of very hard red-beds rich in sand and gravels. The fauna found (Fig. 3)
dates back the Nea Mesimvria Formation as late Vallesian (MN-10); between
9-11 m.y. to be exact (BONIS et al., 1985).

2) The Vathylakkos Formation consists of light coloured sediments,which
are yellowish marls at the base, sands, gravels, sandy marls, sometimes
with cross-bedding. It also includes a large number of mammal localities
witha very rich fauna (Fig. 3), which is older than the Pikermi one and in-
dicates a late Vallesian-early Turalian age (Mn-11); more precisely bet-
weeen 7-9 m.y. (BONIS et al., 1985).

3)_The Dytiko Formation situated in the western bank of the Axios river
consists of grey sands and gravels with lignite traces, sometimes with cross-
-bedding, as well as yellowish sands, sandy marls, marls and 1imestones in
the top. The studied fauna of the Dytiko Formation (Fig. 3) is younger than
the Pikermi one and dates back to late Turolian (MN-13); more precisely,
between 5,5-7 m.y.(BONIS et al., 1985). A flora of late Miocene-Pliocene
age was found in the limestones of the top (MERCIER-SAUVAGE, 1966). Thus
the Dytiko formation is rather the transition from Miocene to Pliocene.

4) The Angelochori Formation, which could be divided in two members -

a lower one, named Emvolon Member and anupper one, named Gefira Member.The
Emvolon Member is situated near the cape of Megalo Emvolon (Karaburun) and
consists of reddish marls and grey sandy marls alternated with gravels. The
mammalian fauna found (ARAMBOURG-PIVETEAU, 1929; STEFFENS et al., 1979) in-
dicates an early Ruscinian age (MN-14) for the Emvolon Member.

The Gefira Member is situated between the villages of Gefira and Va-
thylakkos and consists of alternated sands and gravels. The fossils from
this formation are very few. The species Anancus arvernensis and Hipparion

sp. are found. Anancus arvernensis indicates a younger age for the Gefira

Member while Hipparion indicates an age older than Pleistocene. Thus the
Gefira Member must be considered of late Ruscinian - early Villanyian (Vil-
lafranchian) age (MN-15, 16) and it probablv terminates the Pliocene.

WneoiakA BiBAI0BNKkn "OedppacTtog” - TuAua Mewloyiag. A.MN.O. 13
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5) The Pleistocene deposits are situated unconformably on the Pliocene
ones (MARINOS, 1964) and they consist of terra rossa and alluvial deposits.
The fossils are very few and thus a biozonation and exact dating is impos-
sible. The only indication comes from the area of Vathylakkos, where Pala-
eoloxodon antiquus was found in the terra rossa beds (BONIS et al., 1973).

4. CORRELATION

Comparing the lithostratigraphic and biostratigraphic data, derived from
the study of both, the lower Axios valley and the Ptolemais basin, a corre-
lation between the Neogene/Quaternary continental deposits of these areas is
feasible, which is attemped here.

The Vegora Formation of Ptolemais basin has been dated by its flora to
latest Miocene passing to earliest Pliocene. The,fota] formation possibly cor-
responds to the MN-13 and MN-14 mammal’s zone. Unfortunately no mammal fos-
sils have been found to prove it. On the other hand, the Dytiko Formation of
the lower Axios valley has been dated by its mammal fauna to late Turolian,
while its uppermost limestone layers include a flora indicating a Miocene -
Pliocene age. That is an age of late Turolian-beginning of Pliocene (possi-
ble MN-13 and 14 zones) for the Dytiko Formation is acceptable. Thus the Ve-
gora Formation couid be correlated with the Dytiko one, while their upper la-
yers represent the boundary of Miocene/Pliocene. This boundary is clearer in
the Tower Axios valley (the uppermost layers of fresh-water limestones of Das-
sero, Agrosykkia) but it isn't so clear in the Ptolemais basin (the beds of
the yellow sandy marl situated in the top of the Vegora Formation is possi-
bly the uppermost layers of the formation). Nevertheless the grey-black sedi-
ments of the Ptolemais Formation help to trace the top of the Vegora Forma-
tion. These two studied formations are isochronous and indicate the transi-
tion from Miocene to Pliocene.

The Kardia Member, which is the lower part of the Ptolemais Formation
is dated as early Ruscinian (MN-14) by micrommals. In the uppermost part
of the Kardia Member where Hipparion crassum has been found a younger age
(MN-15) is indicating. So the Kardia Member must be considered of early-middle
Ruscinian. On the other side, in the lower Axios valley the Emvolon Member
of the Angelochori Formation has been dated by its mammalian fauna to early
Ruscinian (MN-14), but there are no indications about the presence of the zo-
ne MN-15 in the Emvolon Member. So, it can be correlated with the lower part

of Kardia Member.
The Anargyri Member includes the upper part of the Ptolemais Formation

and it has been dated to Late Pliocene by palynological analyses. The part
of the Ptolemais Formation which includes the upper beds of the Kardia Mem-
Wnoiakn BiBAI0BAKN "O©edppacTog” - TuRua Mewloyiag. A.MN.O. 15
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ber, the intermediate sterile beds and the Anargyri Member possibly belongs
to the zones MN-15,16. The zone MN-15 is traced by the presence of Hipparion
crassum butno mammals of MN-16 have been found. In the lower Axios valley

the Gefira Member of the Angelochori Formation is considered as late Plioce-
ne because of the presence of Hipparion sp. and Anancus arvernensis. The pre-
sence of Hipparion indicates an 'age older than Pleistocene while the masto-
dont A. arvernensis indicates a late Pliocene one (MN-16). After that the
Gefira Member must be considered as late Pliocene (MN-15,16). Thus the Gefi-
ra Formation corresponds to the upper part of the Ptolemais Formation (upper
beds of the Kardia Member, intermediate sterile beds and Anargyri Member).

On the basis of the above mentioned data the Ptolemais Formation can be cor-
related with the Angelochori Formation of the lower Axios valley. The end

of the Pliocene in the Ptolemais basin is defined by the presence of a hard
conglomerate (Proastion conglomerates) which is the base of the Pleistocene
deposits. In the lower Axios valley the Pleistocene deposits overlie the
Pliocene ones unconformably (MARINOS, 1966) and this unconformity is the Plio-
cene/Pleistocene boundary. These two levels are isochronous and represent

the transition from Pliocene to Pleistocene.

The absence of fossils in the Pleistocene deposits of the lower Axios
valley does not allow us to distinguish smaller stratigraphical units and ma-
ke a detailed dating. Thus we can only consider that the Proastion and Per-
dikkas Formation of the Ptolemais corresponds to the whole Pleistocene depo-
sits of the lower Axios valley. The biostratigraphical correlation between
the Neogene/Quaternary deposits of the two studied areas is given in Fig. 4.

Wnoiakn BiBAI0BAKN "O©edppacTog” - TuRua Mewloyiag. A.MN.O. 17
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