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NEW OBSERVATIONS ON PERMIAN STRATIGRAPHY IN GREECE AND GEODYNAMIC
INTERPRETATION

A. Baud*, C. Jenny*, D. Papanikolaou™,
Ch, Sideris** and G. Stampfli™**

ABSTRACT

New dctailed stratigraphic and micropaleontological works on the fa-
mous exposures of Permian rocks in Hydra rich in Foraminifera, allows to define
the stratigraphy of other oulcrops in Aegina, Salamis, Attica and Chios. A syn-
thetic section is presented which is characterized by the development of 3 suc-
cessive carbonate platforms during the Permian and by 4 main tectonostratigra-
phic events. The yaungest of these events marks the clopsure of the Paleotethyan
ocean and the callision of a former Gondwanian/Cimmerian passive margin in the §
with an active margin in the N,

INTRODUCTION

Occurences of fossiliferous Fermian rocks in Greece have been recogni-
zed since the beginning of this century ( Hydra island, RENZ, 1910). They
usually correspond to marine facies with characteristic compact dark-coloured
neritic limestones, observed in discontinuous outcrops of various-sizes, either
as sedimentary lenses-intercalations or #s olistholites-olisthostromes, within
volcano- sedimentary sequences generally underlying the Middle or the Late
Triassic shallow-water marine carbonates. These velcano- sedimentary sequences
complexes, ranging in general from late Paleczeic to Middle Triassic, occur at
the base of several nappes of the Hellenides (Mani unit in Crete, Tripelis unit,
Cycladic units, "Subpelagonian" unit etc.). Intense alpine deformations, with
doevelopment of penetrative s-structures, together with the primary complexity
of the 1ithologies, do not permit a more detailed stratigraphic subdivision with
distinction of the late Paleozoic levels from those of Early and Middle
Triassic,

In a tew areas in Greece (Hydra island, NE Chios island, E.Orthrys
Mountains, Fodele area in Crete), carbonate platform sedimentation had already
begun in the Permian, but areas with continucus carbonate sedimentation up to
the Late Triassic are not Khown,

A brief review of the literature related to this problem shows that
for a long period of time, neither detailed stratigraphic sections and columns
nor detailed geological maps were available. It is remarkable that at the begin-
ning of this century almast all the Tate Paleczoic formations in Greece were at-
tributed to the Carboniferous (Euboea istand: DEPRAT, 1904, Orthrys Mountains:

* Musée qaologique, UNIL BFSH2, CH-1015 LAUSANNE, Switzerland,
** (niversity of Athens, Dept. of Geology, 157 71 ATHENS, Greece.
*#% Jnstitut de Géologie, UNIL BFSHZ, CH-1015 LAUSARNE, Switzerland.
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Figure 1 Geological sketch map of the Regean area
1; Non wetamorphic Hellenides
2a:Metamorphic Hellenides
Zb:Crystalline probably prEvAlp1ne‘basanent
3: Upper Paleozoic to Lower Triassic

RENZ, 1908, Salamis island: RENZ, 1912, Aegaleo Mountains: VOREADIS, 1929, etc.)
on the basis of microfossils such as “Fusulina“, Staffella, etc.. These
foraminifers were subsequently redetermined and a Permian age was proved. Later
on numerous fassiliiferous sites of Permian age have been found {Fig.1), most of
them restricted to Eastern Greece, around the Aegean Sea,from the first half of
our century (for further information see the review articles of RENI & REICHEL,
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1945, REWZ, 1955, MARINDS & REICHEL, 1958}, until the recently reported data-
tions of Permian within metamorphic rocks in Andros and Paros islands (Cyclades)
by PAPANIKOLAOU (1978, 1980) as well as in non-metamorphic rocks in Aegina island
{GAITANAKIS & TSAILA-MONOPOLIS, 1978) and ¥Yaravia islets (TATARIS, 1989).
Additionally, more recent works showed that some detritic formations occuring at
the base of the "Subpelagonian" unit, previously considered as late Paleozoic,
are of early Triassic age because the fossiliferous limestones of Permian and
Carbonifercus age included in them are olistholites and not sedimentary lenses
(PAPANIKOLAOY & BAUD, 1982, PAPANIXOLAOM & SIDER1S, 1983a, SIDERIS, 1985,
TATARLS & SIDERIS, 1989).

The above new observations had important geodynamic implications with
a3 change from the concept of a wide epicontinental sea development during
Permian - Early Triassic times over a VYariscan basement (ARGYRIADIS, 1975, 1978,
KAUFMANN, 1976, ARGYRIADIS et al., 1978), to a new concept of an orogenic acti-
vity (S1DER1S, 1985, 1989), probably related to the Cimmeride oroegenic system
(SENGOR, 1944), supperted by (1) the existence of early Triassic flysch-type se-
diments with alisthelites and {ii) the presence of 7 early-middle Triassic cale-
alkaline volcanics, indicating a paleovolcanic arc (SKARPELIS, 1982, PE-FIFER,
1962).

Except in the Autochthon of Chigs, where the Lower Paleozoic rocks are wi-
thin olfsthostromes (PAPANIKOLAOU s SIDERIS, 1983b}, it should be notigced that se-
quences older than Carboniferous have not been dated with fossils anywhere in Greece
with the questionable exception of Kos island (Dodecarese in southestern Begean Sea)
where the existing Titerature on the Paleozoic of the island (DESIO, 1930, 1931,
DURR et al, 1978) does not permit any satisfactory appreach to its stratigraphy,
the only fact being the existence of the reported Silurian and Carboniferous
rocks. In addition, some probably pre-alpine metamorphic units are incorporated
into the Tertiary nappe pile. Thus, the nature of the prealpine basement of the
Hellenides remains sti1l largely unknown (see also SIDERIS, 1989).

The new results obtained from the authors during the last B years
point to the existence of characteristic facies in dispersed Permian outcrops
all over the peri-Aegean area which may permit a better understanding of the pa-

lepgengraphic configuration and paleogendynamic conditions in this problematic
segment of the Tethys.
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HYDRA ISLAND.

The Permian of Hydra island (base of the "Subpelagonian" unit) is cha-
racteristic of the shallow-water carbonate platform sedimentation in Greece.
RENZ (1910) was the first to report the existence of Permian in Hydra. Later on
he reported new findings together with a geclegical sketch (see RENI & REJCHEL,
1945, RENZ, 1955). More recently ROMERMANN (1968, 1969, 15981) studied the whole
jsland and presented a geological map at 1/50.000 scale. He described a conti-
nuous Late Paleozoic sequence comprising : (i) Late Carboniferous clastics with
some carbonate intercalations, (i1} Early Permian limestones, (iii) Middle
Permian reddish pelites paszsing up to (iv) Late Permian neritic carbonates, and
the sequence is terminated by (v) some sandstones, pelites and sandy Timestones,
marking the contact to the slightly disconformable Middle Triassic shallow-water
marine carbonates (Eros Kalk). Several notes have also been published, mainly
dealing with the rich and unique Permian fauma of Hydra (RENZ & REICHEL, 1945,
RENZ, 1955, GRANT, 1972, RESTELL & WARDLAW, 19B7, JENNY-DESHUSSES & BAUD, 19839).

During the years 1987, 1988 and 1989, field studies have been made by
two of us (A.B. & C.J.}) and 5 detailed Permian profiles have been measured.
Detailed geolagical cartography made by Escher (Lausanne) and his students is
st111 under completion. The main problem with the geology of Hydra is the poor
knowledge of the tectonic structures, particulary the geometry and the number of
superimposed thrust sheets, the position of the decollement levels and the mode
and age of emplacement. The first result of detailed cartography shows the exis-
tence of at Teast 4 superimposed thrust sheets ("Schuppen") with an E-W trend
and a general northward dip. The most complete sections have been observed not
in the lowest but in the second thrust sheet that crops out on the southern
flank of the island between Episkopi and Cap Rigas and in the averlying third
thrust sheet im the Cap Bisti area. A synthetic stratigraphic sketch is given in
figures 2 and 3. In the stratigraphic section and in this study we use the sub-
division in early and Late Permian. The Early Permian comprises the Asselian,
Sakmarian, Artinskian and Kubergandinian stages and the Late Permian, the
Murgabian, Midian, Dzhulfian and Derashamian stages.

From the Early Permian to the early Middle Triassic we propose a sub-
division in 11 formations and in 4 groups (I to IV) separated by unconformities
(fig. 2).

Tha base of Group I is unkhown and at least 4 formations in this group
can be observed. The lowest one, the Nisisa formation corresponds to the Cs unit
of the ROMERMANN map (1981} and outcrops only aleng the shore ENE of Nisisa with
a succession of brown to light grey pelitic shales, siltites and greywackes.
Presently no fauna has been observed.

19D



.I”urmatlon

g 1z 8§
R
A
é
2
=
ZE =
23
HHE
Q=

LATE

MURGAB|AM

GRCUP 11

[

!-ﬁ
»-i-?
i-—})

]

1
3

o —

100m_|

EARLY

LATE ASSELLIAN to EARLY

GROUP |

Lithology

Micr c)p.l]enmnlnl;y

oaolithiz llmollnni

wtiik

& and mandy [Imastons

blociastit linesions wiih cheet

blaciastle mestone

conglamerats / dolomite

Pacudsvermiparella nipponici
Plamlpurding s

ll.nlxuﬁln pudchira
Dagmarita chanal
Puruglalyivalvl
Siadfellu zisongh
Jeicheling media

Mivzin sy,
Ciymnacodivedes

u
Rusiy

Colunietin ex. gr. lepida,
Fruteofusnling gr. sinensis
Ilemigordiopsis remei
Hemigordius pastingsnsis
Pscuilovezmigarelli nipponica
Alswdihella conifarmis
Thumurii chunukchiensiy
Haluloides lens
Pulentexiuluriidés
Furaglotivalbvuling mir
Kectustipuling yunlzath
Modusaires

Coynmacndium helleroplonis
M’;wu. velebiuni

c

cyelic imastens / dolomile

Munkinclls sp. X
Staffella risonglitengensis
Kintfelln sphuerica
Nenselwigerini marguritie
Baisulinn puichra
Temigordiug s,
”-'F"“""" ehunukehlensls
gl s

Medlisnires
Ciymnocinliucées
Dosyelndncéey

radl shaies ! dolamite

mone « and poly-genic congIomarsts

and limastone breccia

" shaies / limastona

/ atisl® and limastons

carbonate buildup

—A

Rugosahsulina aff. directa
Chalaroschwagering vulgarls
Paaudoraichgling croatice
Paralusuling myltiseptata

Tetrataxls gr. canicn
Globivalvulina bulioldns

Rugosofussling ulf. dircen
Ieudofusulina sp.
Schwugeriniclés
Triticiles sp.
""\_l'uliinhytcw alseirun

-

Thilviphytes olscunis -

Fig.

? Synthetic stratigraphic Permian section

with the distribution of the main Foraminiferva.

aevents (cf. text)

in the Hydra Island
A to D, tectonp-stratigraphic

191



Above, the Lehusis formation (50-100m thick) shows at its base thick
bedded bioclastic packstone to rudstone with crinoid stems and corals debris.
Fusulinids are present with Schwagerinids as Occidentoschwagerina sp. (RENZ,
1955). Within the upper part of this formation, we observed in the area between
Nizisa and Cap Rigas at least 5 carbonate (Tubiphytes-algal-sponges) buildups
(microfacies in pl. 1/2) forming about 100m large to 30-80m high mounds.
Parvasive dolomitisation of the top and the flanks of the mounds is frequent,
Fusulinids with a Boultonia sp. and Triticites aff. montiparus ROZOVSKALA (pl.
1/4) acsemblage (fig. 2) indicate a middle to late Asselian age,

Between the mounds, the Mamantos formation has a variable thickness
(30-80m) infilling a paleotopography. This formation consists of thin bedded
black bjoclastic 1ime packstone to grainstone with thin intercalations of silty
shales and quartzitic limestones. Fusulinids with a Rugosofusulina directa
BENSCH and PFPseudoschwagerina sp. assemblage (fig. 2) suggest a Sakmarian age.

Overlying the Lehusis mounds and the Mamantos formation, the Cap Rigas
formation (28m thick) 13 subdivided in a lower calcareous, a middle calcareous
and shally and an upper shally part. Well bedded Tight bioclastic 1ime packstone
to grainstone characterize the Jlower part (6m). At the base, the
Chalaroschwagerina vulgaris , Parafusylina multiseptata and Pseudoreichelina
croaticy assemblage indicates an marly Artinskian age (Vate Yashtashinian stage
of Leven, 1981). The middle part {(1lm) consists of thick bedded bicclastic cal-
carenite with abundant calcarecus Algae and Foraminiferas and red to yellowish
argilitic 1intercalations. We note a rich fusulinids fauna (fig. 2) with
Parafusulina sp., Paraschwagerinz sp, Pseudofusulina sp., Schubsrtella sp. and
the "small" Foraminifera "Polftaxis". Near the top , the apparitien of
Neofusulinella grandis (DEPRAT) with a Darvasites sp., Neocendothyra sp. and
Pseudoreichelina sp. assemblage dates the late early Artinskian (Bolorian stage
of LEVEN, 1981). The calcareous and encrusting Algae are also abundant with
Gyroporella cf. Tongithalla, Girvanella permica, Girvanalla sp., Tubiphytas sp.
and Neoanchicodium catenoides together with the encrusting Foraminifera
Pseudovermiporella sp.. The upper part of the Cap Rigas formation censists of
red and brown argilites with very few thin Timestone beds intercalations. No
diagnostic fauna has been observed. The 3 above described formations correspond
to the Pi-k unit of RUMERMANN {1%81). We thank here D. Vachard (Lille, France )
for determination of the Early Permian fusulintds and Algae.

192



e |

'EARLY

T LATE

“PERMIAN

Talaenpl

it

e
r

LI i
—
—

hl'!l Al TLITY FT TR ) MuadAllan Midian CZrlh Fidh
GAOUE GHEE
Lvhush Cnp-Migea | Rigs | Cap Bt
Mamanics

brow

umaEaSr | #Ew

iy 15

IR i
g O

s

i
Chmpehmin.g $43EM
Firmas ammars
Uloroms mrrminsa mbimir i
[
Abarahply gr condcemy

-

Tuirs "

GFE-i8 itk
Lanotl cus il
(il e 21mae
OGO s U
Farhynhing ap

Irinyninran Lpimes

e EPY R -

Alpbabnin barhasmnsn
Parkitig AN 1D
PHEREOHI 10

P nbeepioyiina ey

ol
e iIATpd 6D

Fanrerfrayra rascha

F B ROh LAY

Funhindunimfa o)1
Loannohusimi ACrbdnaaisn
Echuben: L]
[———

Furs sl st
[
Timcaps gH mamioana

et vjpalin
QL B T

Arsnray prrma s

Tiraprvmts o wimihats
Hirelgarrlia instn'a
)
Tohirnyies ohar sy

i ap
thyminn velnarm el o nir il
* w

una suiarteply

Fig. 3 Stratigraphic range of Permian Foraminifera and Algae in the
Hydra Island. Same 1ithological section as Fig. 2

183



With a s1ight unconfermity in the Cap Rigas area, the Group II, 150 to
300m, thick, 1is subdivided in 3 formations, Riga, Cap Bisti and Marmari. Due to
tectonic disturbances, this group is difficult to study. The basal part is best
developped in the Cap Rigas area, the middle part in the Cap Bisti area and the
upper part in the area above the sea shore, 5 of Episkopi. The Riga formation
consists of 3 superposed deca- to hectometric lenses of breccia units of maximum
20m thick, The lower and the upper lenses are made of calcareous and rare dolo-
mitic c¢lasts reworked from the underlying formations (Asselian to Early
Artinskian limestones). The middle unit is a conglomerate with gquartzitic and
cherty clasts and very few carbonate clasts, It is interesting to note that
these Riga breccias seem to be deposited at the same time (Late Artinskian) and
within the same geodynamic process than the Sexten and Tarvis breccia of the
Carnic Alps (FLUGEL & KRAUS, 1986).

Due to tectonic deformations (local decollement levels), no complete
sectinn of the following Cap Bisti formation has been observed and the thickness
is highly variable {(0-100m).A great part of this formation as observed in the
Cap Bisti area consists of red shale with yellow, subevaporitic dolemicrite dn-
tercalations, without fossils.

In the overlying Marmari formation, well developped on the lowey slope
5 of Episkepi, we note the presence of 2 main peritidal calcareo-dalomitic
cycles of respectively 50m and 100m thick. The main facies consists of dolomi-
tic, bioclastic wackestone-packstone with subordonate foraminiferal lime packs-
tone-grainstone. Monogeneric accumulations are not vare and some horizons
contain a large concentration of Hemigordius sp. (pl. 1/1), other of Staffelia
sphaerica (ABICH) or Staffella zisonghzengensis (SHENG) and Narkinella sp. (pl.
2/4). lLarge amount of calcareous Algae with Mizzia sp. and Gymnocodium sp. and
nests full of the gastropod Bellerophon have been ohserved. In seme areas, the
accumulation of the Foraminifera is some time so considerable that it represents
a characteristic feature for this formation in the field. The presence of the
inday fusulinid Ncoschwagerina margaritae DEPRAT (pl. 1/3} in the middie and up-
per part of this formation indicates a Tate Murgabian age. Subevaporitic thin
bedded dolomicrite are caracteristic of the regressive uppermost part of each
cycle. The small Petassi inlet, NW of Hydra shows a massive, unbedded boundstone
facies of a carbonate buildup with about same age Nesschwagerina sp., Kahlerina
sp. and Rugosochusenella sp. (Romermann, 1969). This is a lateral reef facies of
the peritidal Marmari formation.

To summarize, the environmental evolution of this Group 11 is begin-
ning with continental alluvial fan, followed by protected nmearshore deposits,
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then by protected and open lagoon with peritidal sequences, returning at the top
to a reqressive subevaporitic end of cycle, Open marine reef sequences are pre-
sent to the NUW.

The next Episkopi Group (EIT) is fully developped § of Episkopi with a
thickness of about 200m and is resting with a small unconformity on the Marmari
formation that is clearly truncated in the Cap Rigas area. Two main facies oc-
curs in the basal 15m: - conglomerates with well rounded dolemitic pebbles re-
worked from the underlying group and thin bedded deolomicrite.

In the cliff forming well stratified Episkopi limestone (Episkopi for-
mation 5.5.) ¥t i5 important to note the successive index Foraminifera appea-
rance from the oldest to the youngest: - Paraglebivalvulima mira REITLINGER,-
Paleofysulina qr. sinensis DEPRAT,- Colaniella ex.gr. lepida WANG (fig. 2 and
tab. 1).

The Episkopi limestone shows at the base about 5m of calcareous brec-
cia with black 1imestone and 1ight dolemitic c¢lasts in a bioclastic matrix with
corals and calcareous Algae debris. Foraminifera are very aboundant (list in
fig. 3) and the apparition of the Paraglobivalvulina mira REITLINGER and
Codonafusiella aff. schubertelloides REITL. assemblage with Nanlingella sp. and
Reichelina sp. indicates a late? Midian age. The first 90m of the Episkopi 1i-
mestone is thick bedded and consist of high energy bioclastic Time packstone-
grainstone with silicifications, rich in calcareaus Algae, small Foraminifera
and fragments of bryozean, gastropods and corals. One of these has been identi-
fied as Waagenophylum virgalense {WAAGEN & WENTZEL) by Grdf in ROMERMANN (1969).
The apparition of the index Fusulinid Paleofusulina gr. sinensis DEPRAT (p1.
2/3) occurs only 40m above the base in the Episkapi section.

The following 55m is characterized by flat to round shaped cherts in
the fine grained bioclastic lime packstone with sponge spicules, crinoids, cal-
careous Algae and Feraminifera. From a biostratigraphical point of view it is
interesting to note that the Colaniella ex gr. Jepida WANG (pi. 2/2) appears in
this cherty limestone, 120m above the base of the formation. Following NESTELL &
WARDLAW (1987) it is about in the same leve] that the early Dzhulfian conedont
Neogondolella leveni has been found (tab. I).

The cherty limestones are followed by 10m of grey nodular lime wackes-
tone and by 30m of well bedded lime wackstone-packsteone with marly interbeds.
Fauna includes sponges, crinoids, bryozoans and Faraminifera with the
Paleafusulfna - Colaniella assemblage. At the top of the formation occurs the
famous brachiopods horizen studied by RENZ & REICHEL (1945}. A list is given in
ROMERMANN (1969) and systematic description is found in GRANT (1972). Conodonts
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are ab undant With Neogondolella orientalis and Hindeodus julfensis (NESTELL et
al. 1987), a Late Dzhulfian to Early Derashamian assemblaga (tab. 1).

SERIES ETAGES AMNOIDES CONODONTES Hydra Island {Geeeee)
ZONLY ZOMLY Srrall  bealhic It:raminifcrnl Fusulinids
ACHIAN
TRIASSIC GRIESE Oteceras A, parvus
Pteurgniniticdrng
- -2
E DORASHAMIAN | Paratirotites N, zubrerinale é - G_ i P_ e A
i - Phisnn | tea L oraksgl ‘:—i E ‘
E DZHULFIAN Vadioceras M. ariantatia |_ Koolaniella 4, gr. lepida _E Purndaxielly e,
a Amznaarns M. Tl % Paleafusuling gr. sinenis
) .
Anderxzonoceras M. divargens :E: i
MIDIAN Fryndintdma =
E Pimarttan M. pracdivergeny | Hemigordiopsis renzi gcudomlluniellu aff. sehubherelnidey
5 Wangahorymy & aweatd il Wenschwagerina margarituc
M, aerrat - : ’
MURGABIAN serrot Hemigordius ssp, Staflella zisonghzengensiy
Staffella sphacrica

Tab., 1: Age of the index Foraminifera found in the Marmari and
Episkopi formations (Hydra Island}. Late Permian stratigraphical chart from BAUD
in JENNY-DESHUSSES & BAUD (1989, tab. §)

The Tast Group (IV) comprises ? formations, Miras and Eros. Only Miras
will be examined here. This lower formation lies unconfermably on the Episkopi
limestones that can be eroded even completely en tilted blocks. Then, the Miras
formation is transgressing directly on the Marmari formation as in the 3rd
thrustsheet, 5. of Vlichos. The Miras formation, 30m to more than 100m thick,
consists of brown to dark red shales with intercalations of various lenses or
blocks:

- quartzitic Time packstone,

- quartzitic sandstone or microconglomerate,

- red micritic limestone,

- oolitic grainstone,

- olistestrome with Permian limestone or dolostone clasts

- Permian limestone olistholites

These Tast 2 facies are well developped in the NW part of the island
(ROMERMANN, 1969, ARGYRIADIS, 1978). The guartzitic limestone facies present in
the lower part of the formation is quite different than the Episkopi limestone
facies and the Foraminifera are characterized by a StafFfella sp.. Hemigerdius
sp. {pl. 2/1), Bafsalina sp. and Paraglobivalvulina mira assemblage. We note
here the complete absence of Paleofusuirina and Celaniella and the older aspect
of the microfauna (see fig. 2). This can be related to environmental changes as-

196



sociated with a global fall of sea level as chserved elsewhere, For example in
the Salt Range {Pakistan) a similar 1ithological evolution with sudden terrige-
nous influx has been observed, bul there the Colaniella fauna does not seem af-
fected,

The red limestone facies occuring in the upper part of the Miras for-
mation in the Episkopi area was dated by conodonts as Tate Spathian (early
Triassic)in RUMERMANN (1969). The thick overlying Ercs limestone (mainly ooti-
tic) {is Anisian in age.

A good knowledge of the Permian sections in Hydra (fig. 2) and of the
stratigraphic distribution of the Foraminifera is essential to understand the
Permian of Aegina, Salamis, Attica and Chips. The synthetic profile that we have
discussed here (fig. ?) 15 characterized by 4 main events and the development of
3 successive carbonate platforms during the Permian. The first event (A in fig.
2) is the onset of the Lehusis carbonate platform over the fine terrigenous off-
shore sediments during late Asselian time. The second event (B in fig. 2) is pa-
leotectonic with the uplift {or tilting) of part of this platfarm and the Riga
breccia deposition (late Artinskian?). We have no information for the
Kubergandinian and early Murgzbian (gap?). The third event (C in fig. 2) 1is re-
corded by the basal Episkopi unconformity and- the conglomerate deposition due to
tilting and uplift of part of the Marmari carbonate platform that occurs between
the Tate Murgabian and the late Midian. The last event (D in fig. 2) is the sud-
den terrigenous influx on the deformed Episkopi open marine carbonate platform
during the early Dorashamian. A paroxism of the deformations with the Permian
olisthalitesemplacement occurs during the early Triassic time.

AEGINA ISLAND.

Cnly 1n 1978 GAITANAKIS & TSAILA-MONOPCLIS discovered a small outcrop
of black Tlimestene 1in the northern part of Aegina island below the Plio-
Quaternary volcanics and dated it as late Permian,on the base of Parafusulina 7
sp. and Codpnofusiella sp.. A new profile discovered nzar Mesagros has been
studied in detail and part of the microfaunal cortent is presented in JENNY-
DESHUSSES & BAUD (1989, p.B90), This isolatcd section is about 50m thick and
consists of badly stratified bioclastic peackstone with some cherts and silici-
fied corals in the lower part and massive 1ime boundstone with bryozoans, corals
and calcisponges in the upper part. Levels with reef breccia are alsoe present in
both the lower and the upper part. The index genus Falepfusulina 1s present all
along the section from the base to the top with P. minima, P. aff. fusiformis
and P. gr. sinensis. Another index foraminifer Colaniella ex. gr. parva appears
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anly at the top. The correlation with the upper Episkopi limestone is good and
the age is early Dzhulfian (BAUD & JENNY-DESHUSSES, in prep.). These two out-
crops belong to the same geotectonic unit as do the neighbouring islands of
Hydra and Salamis.

SALAMIS ISLAND,

The existence of fossiliferous Permian in Salamis island was first re-
ported by RENZ {1912) in Perani area at the southern part of the island (repor-
ted as "Carboniferous" but later on proved to be Permian, RENZ, 1955)}. VOREAD!IS
(1929) reported new findings together with a geological sketch whereas RENI &
MISTARDIS (1938) and TATARIS ({1972) studied the geological pesition of the
Perani farmation and the probable correlation with formations of Attica.
PAPANIKOLAQU & BAUD (1982) described at Kaki Vigla bay (Eastern ceast of
Salamis) a late Permian sedimentary sequence with slope and basinal characters
comprising a flysch-type sedimentation in the lower part and a deep slope carbo-
nate sedimentation in the upper part. It is remarkable that the previously des-
cribed fossils of the very fossiliferous upper part of Kaki Vigla section (RENZ,
1955, NAKAZAWA et al., 1975) are, according to PAPANIKOLAOU & BAUD ({1982), rede-
posited in a deep water radiolarian rich 1ime mudstone-wackestone and are coming
from an Episkopi carbonate platferm and slope during the late Permian. The same
authors confirmed the presence of early Triassic micrefossils (Spirorbis and
Glomospires) over and in tectonic contact with the late Permian black, slumped
1imestones with Paleofusulina and also the existence of different blocks in the
Perani area, flpating within a terrigenous and voleanic matrix.

New detailed studies at Kaki Vigla have been done recently and the
main results have been published in BAUD & al. (1989) for the geological context
and the stable carbon isotope studies and in JENNY & BAUD (19R9, p. B890-B91) for
the foraminiferal assemblage. We can add the discovery of Paleofusulina prisca
DEPRAT and Rejchelina criptoseptida ERK (BAUD & JENNY-DESHUSSES, in prep.) to
the previous reported Paleofusulina gr. sirensis DEPRAT and Colanieila ex.gr.
parva (COLANI).

ATTICA

A widespread formation consisting of a volcang-sedimentary matrix with
discontinuous occurrences of very fossiliferous dark-coloured Timestones of
middle Carboniferous and Permian ages (RENZ, 1508, RENZ & REICHEL, 1545, CLEMENT
et al., 1671, CLEMENT, 1983, etc.)occurs at the base of the Subpelagonian nappe
northern Attica (Beletsi-Parnes, Aegaleon, Pateras Mountain). This formatien,
mapped for the first time by RENZ (in RENZ & REICHEL, 1945), was regarded as
Late Paleozoic in age and his positicn over the metamorphics of Attica would be
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a proof for the pre-Carboniferous age of the Tatter. Documented fossils of
Mesozoic age in the metamorpnics and the alpine nappe structure changed this
view, Recently BAUD & PAPANIKOLAQU (1981) reported that the fossiliferous 1i-
mestones within the volcanoclastics of Parnes and Pateras Mountains are blocks -
alistholites and, therefors, the age of the formation should be Early or Middie
Triassic. TATARIS & SIDERIS {1989) confirmed the olistholite interpretation of
the Permian 1imestones for the case of Aegaleo Mountain.

After our recent investigations on the microfacies and the microfauna
of the Permian limestone blocs and the reinterpretation of the detailed work of
CLEMENT (1983), we can propose a carbenate platform origin, destroyed during the
closure of the Paleotethys [see last chapter). The early Permian blocs are from
a Lehusis - Cap Rigas platform type and the late Permian are from an Episkapi
platform type. The Marmari carbonate platform did not provide recognizable ele-
ments.

CHIOS ALLOCHTHON

This geotectonic unit, occurring in the NE part of Chios island, com-
prises an Upper Carboniferous to Upper Permian sequence, underlying a Liassic
shallow-water carbonate platform (KAUFFMANN, 1969, BESENECKER et al., 1968).
PAPANIKOLAOU & SIDERIS (1983b) emphasized that from an essentially flysch-type
part of the sequence during Late Carboniferous - Early Permian, we get to a ne-
ritic carbenate platform sedimentation during Late Permian. Our recent works on
this shallow water carbonate platform have shown that the foraminiferal assem-
blage and the depositional environment are very close to those of the late
Murgabian Marmari formaticn of Hydra and that in the Chios Allochthon there are
no younger Permian deposits.

In the “"Autochthon", blocks of Ordovician to Early Carboniferous rocks
are floating within a Permian p.p. flyschoid sequence (PAPANIKOLAOU & SIDERIS,
1583 b).

These Paleozoit (par)autochthonous and allochthonous series of Chios
can be regarded as pertaining to an active margin setting, the northern margin
of the Paleotethys. The imbrication of Paleotethyan exotics in a matrix of grey-
wacke would peint to a location in the outer slope of an accretionary complex
(see also STATTEGGER, 1984). The exotic material derived from the paleotethyan
oceaniec floor consists mainly of deep water facies vranging in age from
Ordovician to early Permian, with some volcanics and platform carbonates possi-
bly derived from seamounts. Radiolarites blocks of late Paleozoic age are abun-
dant up to the top of these series.

Within the Allochthon, these terranes are covered unconformably by
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shallow water carbonates of Tate Permian age. They can be regarded as a sealing
the deformation affecting the prism. Although they do not mark the veal end of
the deformation (the Permian beds being covered unconformably by Liassic limes-
tone} these deformation could have started during a late Variscan phase of
continent/continent collision marking the cTosing of Paleotethys.

Whithin the “Autochthon" the Paleozeoic series 1{is covered by early
Triassic Timestone showing a rapid deepening (Hallstatt facies). This thick
Triassic seriesis absent in the Allochthon. One iz most Tikely dealing here with
syn-tollisional rifting mechanism possibly cutting the suture area at an angle.
At the Liassic level both "Autochthon" and Allochthan are covered by platform
carbonates, marking the end of all tectonic activities.

PALEOTETHYAN SUTURE AND GEOQDYNAMIC INTERPRETATION.

Greece is situated between tha Western European Hercynides and the
Middle-East Cimmerides. Collision between Gondwana and the European active mar-
gin is well dated ,for example, in Morocco as Visean (JENNY & al., 1583), In
Iran, collision of the Cimmerian micro-continent with the same Eurasian active
margin started during the Carnian (BAUD & STAMPFLI 1989). As shown by Iranian
example one 15 not necessarily dealing with a "proper" orogen with nappes and
important metamorphism, but rather with a gentle "docking", in a transpressive

. mode, between ah old passive margin and a large accretignary prism.

The ocean being closed during that diachrenous collision was the
Paleotethys which seems to have been generated after a late Ordovician rifting
phase (STAMPFLI & al., in press).

Therefore this collision process involves a passive margin initiated
in Ordovician times and an active margin with a complex history of accretion,
containing numerous accreted terranes with a convergence history starting in the
Caledonian cycla,

One can suggest that a Palectethyan " suture™ should exist in Greece.
Volcano-sedimentary sequence of Late Permian ta Early Triassic age containing
large olistoliths or olistostromes could certainly be used as witness of such a
collision process between an active margin to the N producing the volcano-sedi-
mentary matrix and a passive margin to the S producing the carbonate platform
pltstoliths.

As shown by the numerous cutcrops described in this paper the colli-
sion process could start during a Late Variscan phase to end up in an Early
Cimmerian phase of deformation, showing how obsolete the folding phase concept
can be in a such context of dfachronous collision.
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The Permotriassic formation with Lpper Palegzeic olisthplites extended
in the internal Hellenides and the Pontides (PAPANIKOLADQU® DEMIRTASLI, 1987) can
pe alsg related to a rifting phase initiating the northward drift of some tecto-
nostratigraphic terranes of the northern gondwanian margin (PAPANIKOLAQU, 148%).
The olistholites of Lower Paleozoic ageé occuring within the Permotriassic cla-
stic formation are of problematic origin: nearby formations from below the Upper

Paleozoic platforms of the gondwanian fragments or distant formations from the
active European marginy

The Chios outcrops are certainlty unique in that context as they ailow
to trace the accretion history and to prove that the accreted exotics were very
Vikely derived from the Paleotethys. The Carboniferous and Permian olistoliths
found elsewhere certainly belong to the Paleotethyan passive margin and were
part of large carbonate platform which got caught in the collision processes.

In conclusion, Late Paleozoic outcrops of Greece certainly represent
milestones in the convergence process of the Eurasian and Gondwanian landmasses.
Their study should receive more attention as the Late Paleczoic framework is

certainly responsible for the paleogeographic settings of the Mesozoic histery
of Greece.
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Individuals of Lhe genus Hemigordius and dasyclada) algae in the
Marmari Formation. Section of Lehusis Hydra Island. Sample 48624,

Tubiphytes obscurus (a), EFotuberitina rejtlingeras Bb) in bioclastic
mound of the Lehusis Formation. Section of Cap Rigas, Hydra Island.
Sample 50249.

Neoschwagerina margaritae DEPRAT in the Marmari Formation. Section
of Lehusis, Hydra Island. Sample 4B619.

Triticites aff. montiparus ROIOVSKAYA in Timestone of the Marmantos
Formation. Sectiom of Cap Rigas, Hydra Island. Sample 50148.

500 u

Individuals of the genus Hemigordiys and quartz. Miras Formation.
Episcopi section. Sample 50241,

Colaniella ex gr, Jepida WANG. Episcopi Formation in Episcopi
stratigraphical scction, Sample 50222.

Paleofusulina gr. sipensis DEPRAT. Episcopi Formation. Episcopi
stratigraphical section. Sample 50217,

Staffella zisoghzengensis (SHENG) in the Marmari Formation. Section
of Lehusis, Hydra Island. Sample 48622.
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