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THE ULTRAPINDIC ZONE IN GREECE (%)

Nota del Socio PaoLo SCANDONE (%) e di RaJka RADOICIC {F%%)

{presentaia @ Roma nella Seduia scientifica del 4 giugino 1974)

RIASSUNTO

Viene riesaminata la « zona Ulirapindica » in Grecia che, secondo la defi-
nizione originale, dovrebbe corrispendere all’originaria zona di interdigitazione
tra ofioliti subpelagoniane e radiolariti pindiche. Le ricerche svolte fanno vice-
versa rilenere questa zona un elemento dell'originario flanco orientale del bacine
del Pindos, adiacente alla piattaforma del Parnaso-Alto Carso e non collegato
direttamente alla Tetide centrale, Viene perlanto proposia I'abolizione della « zona
Ultrapindica » ¢ la sua fusione con la zona del Pindos. Quest’ultima, inoltre, non
rappresentava una « eugeosinclinale », ciot un’area oceanica, ma un bacino intra-
continentale. Viene quindi rigettate per le Ellenidi-Dinaridi il modello della coppia
« gu-niogeosinclinale ».

ABSTRACT

The « Ultrapindic zone » in Greece is re-examined. This zone, according to
the original definition, should correspond to the area of interfingering between
the subpelagonian ophiolites and the pindic radiolarites. The Authors, on the
other hand, consider this zone as an element of the eastern flank of the Pindos
basin, connecting the basin itself with the the Parnasse-High Karst platform.
In their opinion the Pindos basin, not directly connected with the central Tethys,
did not represent an « eugeosyncline », that is an oceanic area, but an intra-
continental basin. The Authors, therefore, refuse the model of the « eu-miogeo-
syncline » couple which is classical for the Hellenides-Dinarides system.

1. INTRODUCTION

AUBOUIN's model of the geosynclines, partly renewing the former
ideas of STILLE, represented a point of reference for many Eurcpearn
geologists during the years 1960-65. The model was constructed
the Hellenides (AUBOUIN published his masterly dissertation on North-
ern Greece in 1959), and was successfully tested in the Dinarides and
Apennines {AUBoUIN, 1960), so that in a short time it seemed to have
a more general applicability in the Mediterranean Alpine-type moun-
tain systems (AUBOUIN, 1963).
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In 1965 AuBouiN published Geosvnelinmes. The function of this
book was to divulgate the model out of Europe, but it was already
old when it came out, as the new oceanographic information gene-
rated hard criticism against the abstract pictures of the « mio-» and
the « eugeosynclines », which had no actualistic counterpart in the
world. Above all the interpretation of the ophiolites as witness of
ancient ocean floors, brought about a refusal of the piciure of o
huge submarine flow, and the existence of large overthrusts of ocea-
aic crust fragments upon continental margins was admitted. In
Greece, in particular, this interpretation was expressed by BorTonor,
Dar Piaz & PasserINI, 1969; TEMPLE & ZIMMERMAN, 1969; 1971; Zin-
MERMAN, 1871; BernourLLt & LAuBscHER, 1972.
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fig. I — The isopic zones in Greece, alter AUBOUIN ¢f alii 1961. 1) The Rodope
Zone; 2) The Vardar Zone; 3) The Pelagonian Zone; 4) The sub-Pelagonian
Zone; 5) The Parnasse Zone, 6) The Ulirapindic Zone, 7) The Pindos Zone;
8) The Gavrovo-Tripolitsa Zone; 9) The Ionian Zone; 10) The Pre-Apula Zone.
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An attempt to conciliale both old and new ideas was made by
DERCOURT, 1070, who interpreted the Pindos basin as a «eugeosynclines,
that is, an oceanic zone between the Apulia and the Rhodope cratonic
areas, and the Tonian and the Peonian basins respectively as a « mio-
seosyncline » on the Apulia continent and a « miogeosyncline » on
the Rhodope continent. This scheme, anyway, instead of explaining
the geological facts, is an exercise on bilateral symmetry.

At the present time a considerable confusion reigns in the
Hellenic « isopic zones ». As an example we instance the recent paper
of DEWEY ef alii 1973, in which the Pindos zone is confused with the
Vardar zone, and moreover the radiolarites of the Pindos zone are
identified with the cherts of the Diabas-Hornstein Formation of the
internal Dinarides.

It is the purpose of the Authors to contribute to a better under-
standing of the Dinaric-Hellenic isopic zones (fig. 1), starting from a
crytical analysis of the data that induced the previous workers
{especially REnz, BRUNN, AUBOUIN, DercOURT) to construct the clas-
sical paleogeographic model of the Hellenides. We start from the
« Ultrapindic zone» because of the key position of this element
which, according to AUBOUIN's scheme, played the role of connection
hetween the Pindos « cugeosyncline » and the crystalline massifs of
the internal Hellenides.

Some students (RYaN et alif 1971), attempt to explain in actua-
listic terms the model of the eu-miogeosyncline couple which should
characterize a palinspastic cross section of the Hellenides, all the
above assuming the Pindos basin an oceanic zone. Our results make
us consider the Pindos basin as an external zone of the Hellenides,
without direct connections with the central Tethys, so that we refuse
the model of the couple. Tn this we agree with the ideas of BERNOULLT
& T.AUBSCHER, 1072,

2. THE ULTRAPINDIC ZONE ACCORDING TO AUBOUIN

Tri continental Greece two ophiolite axes have been distinguished
(Bruny, 1956): the Vardar and the Subpelagonian axes. The tatter
originated, according to Ausouin, from a huge Upper Jurassic sub-
marine flow along the flexure connecting the Pelagonian massif and
the Pindos basin (1%. The Pindos basin should represent ihe « cugeo-
cvncline » of the Hellenides systemn, bordered northeastward hy the
Pelagonian crysialline massif and southwestward by the Gavrovoe
ridee. The latter separated the Pindos « eugeosyncline » from the
Tonian « miogeosyncline » (fig. 2).

(1) AusoUIN also recognized scattercd outcrops of basic rocks of Upper
Triassic Lower Furassic age in Western Pindos, and interpreted them as sub-
marine flows along the flexure connecting the Gavrovo ridge and the Pindos
basin.
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ARSI A RIDGE FONSAN BASIN GAVRAVE RIDGE AN S AL N

fig. 2 — A palinspstic cross-section through the Hellenides during Jurassic,
according to AvmouiIn, 1959, 1) crystalline rocks of the Pelagonian Zong;
2} neritic Jimestones, 3) pelagic limestones; 4) radiolarites; 5) ophioclites.

According to this scheme the ophiolites become wedge shaped
westward, interfingering with the radiolarites and the associated
microbreccias.

During Cretaceous a tectonic phase strongly deformed and cdis-
placed the most internal, northeastern zones; Upper Cretaceous neri-
tic limestones transgressed unconformably upon the subpelagonian
ophiolites, while in the Pindos basin continuous pelagic sedimenta-
tion persistad.

The intermediate zone, in which the characters of the Pindos
7one and that of the Subpelagonian zone converge, is cailed the
Ultrapindic zone (2) (fig. 3),

SUBPLLAGOMIAN

THIMIAMA AOZIAKAS STERNA ZONE

—~— Dindos basin

PR L? s -(3' [

fig. 3 — After AupoulN, 1959, In the Koziakas and the Sterna dominions the

characters ol the Pindos Zone and the characters of the Sub-Pelagonijan Zone

converge.  These dominions are calied the Ultrapindic Zone. 1) Rudistid

limestones;  2) limestones with Fragments of Rudistids; 3) cherty limestones;

4) calcarcous microbreccias; 5) oolitic calcarenites and calcareous breccias
(Keziakas); 6) radiclarites; 7) ophiolites.

3. RE-EXAMINATION OF THE « ULTRAPINDIC ZONE »

The most representive scctions of the « Ultrapindic zone » are
exposed in the Koziakas Mountains, near the Trikkala Plain. South-
wards the « Ultrapindic zone » has been recognized in Etolia by
CrLer, 1962, but the characters here arc quite different and not so
representative as in Korziakas.

(2) Ausouln, 1959 sometimes uses the term « zone » and sometimes the term
« sub-zone ». For simplicity we shall always use the term « zone ».
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Our purposes were Lo re-examine all the key outcrops of the
« zone » to verify:

1. the stratigraphy of ihe Koziakas section;

2. the interfingering between the subpelagonian ophiolites and
the pindic radiolarites;

3. the unconformity ot the Upper Cretaceous neritic limestones
upon the Upper Jurassic-Lower Cretaceous radiolarites and micro-
breccias of the « Ultrapindic zone ».

3.1, SIRATIGRAPHY OF THE KOZIAKAS SECTION.

The Koziakas Mountains consist of a complex system of Schup-
pen thrust southwards. Because of the close folding and faulting ii
is very difficult to reconstruct the original stratigraphy. The best
section is exposed along the Portaikos Valley, and it has been used
bv AuBOUIN for the reconstruction ol the Koziakas sequence (fig. 4
and [ig. 5).

B w0 Byzaniine sonasiery
the new briage lhe old briage

fig. 4 — After AusoUIN, 1959. Cross-section through the Koziakas Mountains
aiong the Portaikos River. 1) ophiolites; 2) radiolarites; 3) cherty limesto-
nes;  4) colitic calcarenites and calcarecus breccias;  sce fig. 5.

A careful re-examination of rthis profile induced us to a very
different interpretation of the structure, and of course to a dilferent
reconstruction of the sequence (fig. 6 and fig. 7).

Our reconstructed sequence is the following:

1. lime mudstones with chert in bands and nodules (60-
80 metres).
Fossils: Halobia sp., Radiolaria and sponge spicules.
Age: Upper Triassic;

2. gray and red cherty lime mudstones, with inlerbedded gradedd
calcareous micrebreccias and allodapic limestones (35-30 metres).
Fossils: Radiolaria and sponge spicules. In the microbreccias
Galeanella tollmanni, Vidaling martana, Involutina sp., Annmobacu-
lites, fragments of algae and echinodermata.
Age: Lower and Middle Liassic;
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3. intraformational conglomerates (0-13 metres});
4, graded calcareous breccias and microbreceias, and alternaling
grey and red lime mudstones and allodapic limestones (20 metlres).
Fossils: Radiolaria, sponge spicules and pelagic pelecypods.
In the microbreccias arenaccous foraminifers, fragments of algae an.d
echinodermata.
Age: Upper Liassic;

fig. 3 — After Aupouin, 1959. Reconstructed sequence of the

Koziakas Moursntains, Max. thickness 300 metres. Radiolarites,

stratigraphically overlving ophiolites; radiolarites and inter-

calated calcareous microbreceias; radiolarian cherts, pelagic

limestones and calcarcous microbreccias; oclitic calcarenites
and calcareous breccias.

N\ Byzantine Honasiery
fhe old bridge

fig. 6 — Cross section through the Koziakas Mountains along the Portaikos

River, 1) Halobia limestones; 2) cherty lime mudstones, fine graine graded

calcarcnites intralormational conglomerates, cherts; 3) radiolarites; 4) cal-

carcous breccias and microbreccias;  5) ophiolites: a) Triassic, &) Liassic,
¢) and d) Dogger and Malm.

5. reddish and greenish cherts {about 30 metres, not well
exposed).
Fossils: Radiolaria.
Age: probably Dogger;
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6. calcareous graded breccias (35 metres).
Fossils: Protopeneroplis striata, Trocholina spp., Textularidae,
Lituolidae, Taumatoporella parvovesiculifera, fragments of algae.
Agec Dogger-Malm;

7. allernating Radiolarian cherts, siliceous claystones and gra-
ded calcarcous microbreccias (about 260 meires).
Fossils in the microbreccias: Protopeneroplis siriata, Trocho-
lina sp., Kurnubic sp., Textularidae, fragments of algae.
Age: Malm.

tig. 7 — Reconstructed sequence of the
Koziakas Mountains from the cross-
section of the Portaikos River. Thick-
ness about 400 metres. Simbols sec
fig. 6. @) Triassic cherty limestones;
b)Y Liassic cherty limestones, fine grai
ned graded calcarenites, intraformatio-
nal conglomeraies and cherts; ¢), d)
Dogger-Malm calcareous breccias and
microbreccias and radiolavites,

3.2, INTERFINGERING RADIOLARITES-OPHIOLITES.

In the Koziakas region AUBOUIN describes some oulcrops of
« ophiolites » interbedded with Upper Jurassic radiolarites and asso-
ciated limestones and calcareous microbreccias. An examination of
the cutcrops shows that these basic rocks, petrographically different
from the true ophiolites, are interbedded with limestones of Liassic
and not Upper Jurassic age. This Liassic volcanism is guite com-
mon, although witnessed by scatiered outcrops, in the whoice Pindos
zone. We have also found similar situations in the « Ultrapindic
zone » al Vardoussia, where lava flows are interbedded within Liassic
Lmestones,

3.3, UNCONFORMITY OF THE UUPPER CRETACEOUS NERITIC LIMESTONES.

In the Koziakas region AusouiN distinguishes two different kinds
of Upper Cretaceous calcareous sediments:

1. Thimiama limesiones;

2. Sterna limestones.
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The Thimiama limestones, consisting of Globotruncana lime
mudstones and interbedded graded Dbreccias, lform a system of
Schuppen at the front of Koziakas, and are interpreted by AUBOIN as
the original uppermost part of the Koziakas sequence, which was
detached and which slid away from its base during the Upper Creta-
ceous tectonic phase.

The Sterna limestones, consisting of white, more or less crystal-
fine, massive limestones, are interpreted as the prosecution toward
the Pindos basin of the subpelagonian Rudistid limestones, which
should overlic the ophiolites and the most easiern sediments of thez
« Ultrapindic zone » unconformably.

A careful examination of the Koromilia region induced us (o
recognize that the Sternma limestones are in reality fluxoturbidite
brececias filling deep crosional channels in the « ultrapindic » radio-
larites and associaled graded microbreccias, and that they are always
in tectonic contact with the ophiolites. Therefore the Sterna limes-
tones are not neritic deposits stratigraphically overlying both ophic-
Iites and radiolarites, but are deep sea turbidite sediments belonging
to the flank of the Pindos hasin.

The age of the Sterna limestones is unknown. Probably they
belong to the uppermost Jurassic-lowermost Cretaceous, because of
the stratigraphic position on top of the Upper Jurassic radiolarites.
FEresional gaps between radiolarites and Sterna limestones are pos-
sible, anyway, so that the latter may be also younger.

At present the Thimiama fimestones are an open problem. Three
possibilitics of interpretation remain:

1. the Thimiama limestones were the original prosecution of
the Korziakas sequence;

2. the Thimiama limestones were originally a more distal, ex-
ternal element, in respect to the Koziakas;

3. the Thimiama limestones were originallv an internal, eastern
element, in respect to the Koziakas.

Looking at the geometry of the Schuppen, the third hypothesis
seems fo be the most probable,

4. REINTERPRETATION OF THE AVAILABLE DATA

We have seen that the existence of a « Ulirapindic zone » was
based upon:

I. the interfingering radiolarites-ophiolites;

2. the unconformity of Upper Cretaccous neritic limestones on

ophiolites and radiolarites;

that is upon a convergence of the characters of the Subpela-
gonian zene and of the Pindos zone.
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The new available daia demonstrate the inconsistence ol thesc
assumptions, so that the reasons for the existence of an « Ulirapin-
dic zone » according to the original definition fail. We have seen,
on the other hand, that the Koziakas sequence is not limited to the
Upper Jurassic and to the Lower Cretaceous, but ranges from the
Upper Triassic to the uppermost Jurassic-lowermost Cretaceous, or
also up to the uppermost Cretaceous, il the Thimiama limestones
belong to the Koziakas sequence. From the Lower-Middle Liassic =
shallow water carbonatic area supplied the Koziakas zone, with frag-
ments of neritic Hmeslones and bioclasts from the east. South-
wards the « Ultrapindic zone » is well known as far as the Vardoussia
region. Here the supply area is exposed in the Parnasse Mountains
(Parnasse zone). Northwards the « Ultrapindic zone » does not out-
crop in Greece, being buried by the ophiolite nappes; probably il
autcrops in Albania, but the scarce information does not allow a
certain individuation. The « Ultrapindic zone », with characters
identical to those in Vardoussia, outcrops in Southern Yugosiavia neav
Kotor, where it is known as the Vrmc zone. Also here the supply
area, the High Karst zone, ouicrops and correspends perfectly to
the Parnasse zone. Therefore it secms that the High Karst-Parnasse
carbonatic piatform was a first order element in the paleogeography
of the Dinarides-Hellenides { BERNOULLI & LAUBSCHER, 1972), bordering
the Pindos basin along its internal side.

In conclusion we consider the Vrme, Koziakas and Vardoussia
zones (the « Ultrapindic zone ») as the eastern flank of the Pindos
basin, connecting the basin itself with the High Karst-Parnasse plat-
form. Censequently we suggest the abolition of the « Ultrapindic
7Z0Ne ».

Manoscritto consegnato il 12 luglio 1974.
tltime hozze restifuite il 24 fehbraio 1975
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