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ABSTRACT

Geomorphological and biological evidence at a number of sites along the
coast of the Ossa- Pelion Ranges testifies to an about 60cm seismic uplift,
which, in one case, was dated at around 1500B.P. Relicts of marine sediments
have also been observed in a number of sites along the coast, at heights of
about 15m. The preservation of marine fauna and the level of the sub-aerial
exposure diagenesis indicate a coastal uplift of Late Quaternary age. This
last movement may probably be extrapolated for the whole Olymbus- Pelion chain
and indicate that uplift continued during the period of extensional tectonics;
however, the observed Late Quaternary small-amplitude motions may not be
related to the uplift responsible for the unroofing of the metamorphic rocks
of this mountain chain.

INEPINBYH

Tewnopeoloy LK& Kol BLoAoyLk& oTolxe la odnyoUv oto ounnépoopa 611 ot dL&popeg
§foe1¢ KaT& PAKOG TNG GKTIAG Twv Bouvdv Oooag kol [nAiovu napatnpe{TaL COgLOULKA
oavUlwon 60nepinmov €x., yLx tnv onola ge pla ToUl&yiotov nepimtwon n
pad LoxpovoAdynon pe enltaxuvin £3woe nAlkia 1500 nepinmou £1dv. YnoAe (ppoto
BaAdooilwv LInp&Ttwv evioniocinkav eniong oe UYog 15 neplnov pétpwv ce dL&POPEC
Béoe g kot UAKOG NG okTAC. H diatfipnon 1ng Soh&ootog nov(duag kot xat o Radnde
e aepdBilag dlayéveong vnodnAdvouv avilwon Ave [DAELOTOKLVLIKAC nALtkicg. H
tedeviala auth kivnon eoalvetal 61l aviiotolxel oc oAdkAnpo Tov opelvd dyko
OAGunou~- MnAf{ou, kot unodnidvet 61t n avoywol 1ou ouvex({oTnke Kal Kot& TNV
nep{odo TNG E€QEAKUCTLKAC TEKIOVLIKAC. MN&viwg, ol pLKeoU eUpoug npdoexied
KLvAceLC Sev £xouv Kat' avhykny 10 (1o al{TL0o peE TL¢ aVUPOOE LG TOU NPOKAAECAV
1NV OHIOKSAUYPN TWV PETHPOPPUUEVKYY NETPWHATWV TV OPELVOV aUTLOV OyKwV.

INTRODUCTION

While there is a general agreement that the Olymbus-Ossa -Pelion Ranges
(Macedonia-Thessaly, Greece), a 200km long topographic high corresponds to a
chain of uplifted and unroofed metamorphic rocks (Vergely and Mercier, 1990;
Fig. 1), there is much debate concerning the timing and mechanism of the
uplift.

The two extreme, most recent views are, first, that of Vergely and Mercier
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Fig. 1:"Lbcation maph Geotectonic zones and GCectonie
windows in thel Olymbus, ‘Ossa, Mavrovouni  and
Pelion Mo Range are- shown {(after Vergely and
Mercier, 1230, simplified). 5 stands for Stomion,
O for Damouchari, M for Mylopotamos, T for
Tsangarada and L for Lambinou,

$ 13804, whe suggest a compression- associated cpening
aof the "tactohic windew between Oligocene and Lower
Hiogene, before the period of sxtensicn that becams
important since Mid-Late Miccene., And second, that of
Schermer (1320}, who based on petroleogic and structural
data suggests a normal-faulting related, more than G6km
late unroofing of blueschists in the Mt Olvmbus; and of
Faugéres (1975}, wheo kased on morphe- stratigraphie
correlations inferred an about 2km uplift and cpening of
the tectonis windew in Pleistocene.

Pzilovikos (1%81) on the other hand, baszed an inde-
pandent gecmorphclogical and morphotectonisz ohservations concluded that Olymous
was progressively uplifted by abouk 18500- 2400m since Miccens, and that & small
part {about I10%) of thiszs uplifrc occcurred in Pleisktocene.

Since extension iz prevailing in the wider area since Upper Micrcene (Vergely
and Mercier, 1990; Ccapubte, 15%30), the geomorphclegical data seem to give
credit, at least partly, te thecries for extension -asscciated uplift; how-
ever, unktil now, the divect {mainly stratigraphic) ewidence for this uplife
was poar (Stires and Papagecrgicu, in press).

The aim of this paper is to show thab relicts of marine sediments, of Late
Duaternary, probably, age exist at Pelion, while in sices where the lithological
conditicons permit, exposed notches testify to an about 1500 years old seismic
uplift. These results may be extrapolated for the whole Clymbus- Pelion
Ranres,

Late Holocens Uplift

The lithological cenditiong along the coast of Thessaly and Macedonia are
not favourable for the formakbion and
preservation of exposed notches or
the preservation of fossil marine
fauna remzins (highly deformed meta-
morphie, mainly rocks, long coastal
strigs of alluwviuml; however, in a
few places, where relatively homoge-
neous carbonate rocks outorop, a well
defined {exposed) fossil notch iz
ohserved (Fig. 2).

AME radiccarbon dating of a foz-
2il sample of Lithophaga 1ithophaga
L. collected at Damcuchari, near
Teangarada (sample code GifA-92TH4)
gave an apparent age of 192515% years,
which corresponds teo a calibrated
dating betwesn Z50 and S40A4D.

} 5 v ; In a few octher =sites, for example
e igia BB *GESbaTOs - Tyuq [eonaGe AT 9 nconsse (xia. 1,

active

Fig. 2: The uplifted Lace Holocene
noteh at Mylopotamos (Pelico).
The wertex of the notch corre-
sponds to & fossil sea-level,



empty perforations of Lithophaga lithophaga are clearly visible. In all these
areas a relative land uplift is equally evident, but not datable with physical
and palaeontological methods; however, the preservation of perforations in
rather smooth and easily erodible rocks is likely to indicate a Late Holocene
land uplift as well.

Late Quaternary uplift

Neogene and Quaternary marine sediments have never been identified in the
past in the study area; however, at Mylopotamos, near Tsangarada (Pelion Mt),
marine sediments have first been reported by Stiros and Papageorgiou (in
press) at the height of about 15m, next to the steps leading from the parking
platform to the beach.

These relicts, a few centimetres thick and spread over an area of a few
metres wide, consist of a cemented yellowish fine grained matrix. From a
macroscopic examination, the only associated biological remains found are
Cliona perforations and Lithophaga lithophaga L. in good condition, their
holes drilled partly in the Mesozoic carbonates. These data indicate a marine
or coastal deposition environment, but permit the estimation of only a minimum
relative sea-level change of about 15m.

From a microscopic examination, these relicts can be characterized as beach
sediments of shallow offshore environment, composed of lime packstones. Lower
energy conditions prevailed during deposition which permitted bioturbation
and boring activities by marine organisms. Allochemic components include,
first, bioclasts of molluscs, gastropods, Coralline algae, bryozoans and
echinoderms; and second, lithoclasts of mica schists, quartzites, dolomitic-
dedolomitic recrystallized limestones/ marbles, muscovite-epidote schists.
The sediments are rich in quarz grains of variable size. Both lithoclasts and
quarz grains have been transported to the beach environment by a nearby source
area (channelized conglomerates- sandstones). The sediments have been ce-
mented in the marine environment by Mg-calcite cement, in the form of peloids
and spar. Peloids are well-sorted and average 50-100um in diameter. They are
cemented by Mg-calcite spar, resulting in a characteristic pelsparite texture.
Pelsparitic sediment fills also the cavities created on the surface of the
allochems by biological activities. No traces of aragonitic cement have been
detected.

The studied coastal sediments have been subaerially exposed soon after
their deposition. Due to that, allochems are not cemented in places by marine
cement, but by a dense micritic matrix of pedogenic origin, rich in quarz
grains (floating texture; Fig. 3). A large suite of vadose and soil features
have been observed, including dripstone cement, micritization, dissolution
and a general tendency for destruction of the original texture and structure
of the pr imary sediments. Some allochems are coated by anisopachous micritic
coatings with characteristic pretuberances, while in places they have been
slightly assimilated by pedogenic sedimentation. Intergranular voids created
by dissolution are filled partially or entirely by microcrystalline sparite.
Irregular veins cut the sediments which recall the “alveolar texture”, char-
acteristic of pre-existing rootlets (rhizolites). They consist of sparry
calcite- filled cylindres, with micritic walls. Open spaces in the centre of
the cylindres correspond to preexisted organic material that has been decayed
and removed.

The above fabrics-spectrum are characteristic of the classical transitional
horizon that intervenes between marine sediments and the overlain soil profile.

In terms of soil terminology, the studied sediments correspond to the first
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stage of pedolagic alteration (im-
mature calcrectes). The preservation
off infra-littoral fauna (e.g.
LiGhophaga lithophaga) are likely
toindicate a guick ralative sea-
level fall by an amount larger than
ch&t of the amplitude of the mid-
litkoral zone (Stircs et al., 199%2);
this sea-level change was respansi-
Ela also for the subasrial exposure
af the sediments. During exposure,
pedegenic sediments preobably pre-
cipitated from fresh water flowing
ogver the substrate or when it was
ponded in depressions. By progres-
Fig. 3: Contact bhetween a sediment sive subaerial exposure, calcrete
characterized by pelsparitic facies started to develop. In the
texture (light colour] and a  geydied sediments only fabrics char-
m""‘::'l.rm sefﬂmgnt of pedogenit , .reristic of the first stages of
origin rich in gquarz grains : F .
(Floating cexture, darker col- maturation (formaticn of irregular
aur) . coatings, micritization, rhizolites)
Biological remains in these have been observed; this indicates
notches [Lithophaga lichophaga 4 1imited pericd of subaerial expo-
L.. ':_‘I‘F“"'a:‘_i'“‘:' allow 4 ‘—"‘f*""'] gure. Since there is no evidence
duisoicion of e Lol 3o ial the cbserved sedinants vere eve
dafinition see Stiros et al <capped by a thick layer of sediments,
19932; in press; Laborel and mnow eroded, the pericd of their
Laborel - Deguen, 1994), about subaerial exposure is indicative of

G0cm higher than the active one. the time lapse since their emer-
Furthermore, the good preser-
vation of the fosgil fauna in-
dicates an eplsodic, conspicu-
ously selsmic uplift (idem).

gence.

From a comparison with Pleistocena
calcrete formations (Pomoni-
Papaimannow and Dornsiepen, 1%B7;
Pomoni-Papaiocannou and Galeos, 1968%) we estimate that the duration of this
last period is of the order of a few thousands, or maximum a few tens of
thousands years. No palaecntological dating of the sediments is on the other
hand possible, while isotope datings are not yet available. However, from the
macrospopic examinarion of the outcrop, the preservation of Lithophaga, and in
comparison with other areas, this outcrop can be dated to the Late(?) Quater-
nary; a result consistent with that of microscopic analysis,

The Mylopotamos outcrop is not an isclated case of relative land uplift of
the Aegean coast of Thessaly, for similar evidence comes from a number of cther
sites as well, Lambinou for instance (Fig. 1}, where Pleistocene, apparently,
fossil Lithophaga have been ohserved at the height of at least a few metres
above the water in the cliffs of a crevasse, about 50m south of the end of the
road leading to the coast.

DISCUSSION

From the point of view of regional tectonics, the Olymbus- Pelion Range can
be regarded as a chain of uplifted and unrcofed metamorphic rocks {Vergely and
Mercier, 1990). The data presented above give clear evidence of a possibly Late
Quaternary, 15m minimum land uplift in the study area, part of which (at least
G0cm) is associated with earthquake(s) that occurred about 1500 years ago.
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These data could, in a first approximation, be regarded as representative of
the kinematics of the whole Range.

This result is consistent with both the results of Faugéres (1975) and
Psilovikos (1981) for a Pleistocene uplift of Olymbus Mt, but the time window
and the area covered here does not permit to decide which estimate of uplift
is more plausible.

Our results also clearly indicate that the uplift of this metamorphic chain
continued in a period of extensional tectonics. This is apparently in favour
of the extensional theories of uplift and unroofing of blueschists, but does
not negate the theory of vVergely and Mercier (1990): there is no reason to
believe that the mechanism of an uplift of a few tens of metres is similar with
the mechanism of an uplift of a few kilometres.

A possibility is that the observed Late Quaternary vertical motions are
associated with shear, for example the strike slip component of the major
normal fault that controls the coast of Thessaly and the adjacent part of
Macedonia (Mascle and Martin, 1990; Stiros, 1990; 1992); analogous Late
Holocene and Upper Quaternary uplift have been observed along the Aegean coast
of Cenral and North Euboea as well (Stiros et al., 1991; 1992; in press).
Another possibility is that the observed uplift reflects a secondary response
to normal faulting, as may also be the case with Euboea (Stiros et al., in
press) .

Interestingly, the inferred seismic uplift of the coast of the study area
occurred during a period during which formed most the observed and dated
Holocene shorelines in the Aegean back-arc basin, the Ionian Sea and the
Hellenic arc, as well as the Eastern Mediterranean (“Early Byzantine Tectonic
paroxysm”, according to Pirazzoli, 1986; see also Pirazzoli et al., 1991;
1994). Therefore, the Late Holocene uplift of the Olymbus- Pelion Range may
reflect accomodation of strain from the North Aegean Trough in the framework
of rearrangement of first order tectonic blocks in an East Mediterranean
scale.
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