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SUMMARY 

The Argyrotopos profile of the Oligocene Ayii Pantes 
Formation in the NW Greece was studied using litho- and 
biofacies-analysis. The exposed sequence is mainly com- 
posed of monotonous marls and sandy marls. A rich 
fossil content, e.g. calcareous nannoplankton, is recorded. 
Some sandstone beds and two graded limestone beds 
with abundant lepidocyclinids and globigerinids are in- 
tercalated. The nannofossil assemblages from the meas- 
ured profile of the Ayii Pantes Formation are attributed to 
the SphenolithusdistentusZone (NP 24) which is equiva- 
lent to the Cyclicargolithusfloridanus Subzone (CP 19a) 
of the Chattian, Upper Oligocene. The deposition took 
place in an euphoric subtidal environment situated on the 
eastern margin of the Apulian Platform. The lepidocyclinids 
were derived from this platform and were transported 
basinwards. The formation of the marls is influenced by 
sediment flux from the west. 

I l N T R O D U C T I O N  

Different hydrocarbon zones are distributed over wide 
areas on both margins of the Adriatic and Ionian Seas in 
the Periadriatic region (ZAPPATERRA 1994). Major epi- 

sodcs ofpaleogeographically widespread source-bed depo- 
sition occurred in the Mesozoic and Cenozoic. Cenozoic 
marly to tcrrigenous source rocks accumulated preferen- 
tially in foreland basins, e.g. the Ionian Zone (External 
Hellenides). This basin is suitable for hydrocarbon explora- 
tion. 

The Upper Eocene to Lower Miocene sedimentation area 
of western Epirus is situated in the External Hellenides. In 
the concept of AL~ota~ (1959) the area belongs to the Ionian 
Zone which is subdivided into an internal, middle and 
external part (Fig. i). Further subdivision of the external 
Ionian Zone in two parts, an eastern and a western one, was 
introduced by the INSTITtTr DE GI~.OLOGIE ET RECHERCImS DU 
SOUS-SOL - ATIII'.7.NES & INSTITtYr FRANCAIS DU Pf:TROI.E - 
MISSION GRL:CE, I.G.S.R./I.F.P. (1966), which presented de- 
tailed information on its stratigraphical development. After 
the accumulation of predominantly calcareous sediments 
during the Late Mesozoic and the Paleocene-Eocene, uplift 
and subsequent erosion of the cordillera situated to the east 
of the Ionian Zone caused elastic deposition in the active 
Pindus Foreland Basin associated with Meso- and Neohellenic 
tectonic cycles (FLEtmu 1980, JACOBSHAGEN 1986). The proxi- 
mal elastics of the internal areas are thicker and coarser than 
the distal ones of the middle or even external parts. Accord- 
ingly, flysch sedimentation, mainly clays and sandstones 
with conglomeratic beds (BtzoN 1967), started earlier in the 
east than in the west. The western border of the Ionian trough 
is the slope of the Apulian Platform, known as the Pre- 
Apulian Zone, and it was not covered by flysch sediments. 
The litoral carbonatic-pelitic sedimentation on this platform 
continued up to the Upper Miocene (I.G.S.R./I.F.P. 1966, 
BRITISH PETROLEUM CORPORATION, BP, 1971). 

According to RlCtnER (1974, 1976a, b, c) the internal, 
middle and external parts of the Ionian Basin are separated 
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by intrabasinal highs, e.g. the Plokista-unit of Paramythia 
Anticline. This arrangement of the sea-floor was the main 
factor which controlled the flow direction and the exten- 
sion of the clastic terrigenous turbidity currents. Recently, 
RicrrrER et al. (1993) studied flysch sediments of the Pindos 
Zone. They assigned Oligocene nannofossil associations 
to a NP24/NP25 combined zone which was identified from 
marly and conglomeratic successions of the western flysch 
facies of the latter zone. 

BizoN (1967) analysed the planktonic foraminifera of 
different sections within the Ionian Zone and established a 
biozonal scheme. Following the I.G.S.R./I.F.P. (1966), she 
subdivided the Upper Eocene to Lower Miocene rock 
sequence into five groups: 1. Burdigalian, 2. Upper Flysch, 
3. Ayii Pantes Formation, 4. Radhovizi Formation, and 5. 
Fiysch Facies. The latter facies corresponds to the Flysch 
de base (I.G.S.R./I.F.P. 1966), while the Ayii Pantes For- 
mation interfingers laterally with it. The Upper Flysch 
overlies the Flysch Facies or the Ayii Pantes Formation 
depending on the paleogeographical position of the former 
within the Ionian Basin. The Radhovizi Formation is equiva- 
lent to a part of the Upper Flysch. 

Of special interest is the Ayii Panics Formation, which 
is well-developed in the Ayii Pantes-Paramythia Syncline 
(Fig. 1). In the eastern external Ionian Zone this formation 
separates a Lower (Flysch de base) from an Upper Flysch 
(Flysch sup6rieur) sequence, and consists of marls and 
limestones, the latter with benthic and planktonic fossil 
remains. It passes laterally eastwards into flysch sedi- 
ments. 

The type succession at the Ayii Pantes locality, near the 
boundary to Albania (Fig. 1), was described by I.G.S.R./ 
I.F.P. (1966) (from bottom to top): 

1) The Lower Flysch overlies Eocene limestones. It is 
up to 80 m thick and is composed of intercalations of 
sandstones, siltstones and claystones. It is dated as Upper 
Eocene. 

2) The formation of Ayii Pantes is characterized by 
limestones and marls with occasional intercalating 
sandstones. The limestones yield large foraminifera 
(iepidocyclinids), algae, bryozoans, echinoderms and other 
fossils. The formation is about 1300 m thick and of Oligo- 
cene age. Reworked foraminifera mostly of Eocene age 
have been found. 

3) The Upper Flysch is about 800 m thick and was 
probably deposited during the Aquitanian. It starts with a 
limestone bank containing abundant miogypsinoids, 
Sandstones and marly claystones alternate. Planktonic 
foraminifera are rare and badly preserved. 

This sequence reveals the difference between the Ayii 
Pantes Formation and the Lower and Upper Flysch. An 
analysis of the depositional environment of the various 
sediments of the Ayii Pantes Formation is still missing. 
Sedimentary influences derived from the west have to be 
considered. BizoN (1967) interpreted the marls of the Ayii 
Pantes Formation to be azoic. 

The study area of Plataria is situated in the eastern 

external Ionian Zone. I.G.S.R./I.F.P. (1966) stated the 
possible absence of the Lower Flysch sequence in the 
Plataria Syncline. The 750(?) m thick marls with some 
minor carbonate beds were, however, assumed to be coeval 
to the typical Lower Flysch and/or the formation of Ayii 
Pantes by the previous authors. The area was mapped by 
P~RRI~R & KOtJKOUZAS (1969); their composite section 
shows the Ayii Pantes Formation as directly overlying 
Upper Eocene limestones. The boundary with the Upper 
Flysch was drawn below a distinct limestone bed with 
abundant miogypsinoids. The top of the Upper Flysch is 
not exposed within the syncline. 

The Argyrotopos profile is used as a reference one for 
the Ayii Pantes Formation in the Plataria area (Epirus, 
Greece, figs. 1, 2). The study of the exposed part of the 
latter formation gave us the opportunity to investigate the 
litho- and biofacies, and to determine the age of these 
deposits biostratigraphically using large foraminifera (es- 
pecially lepidocyclinids) and calcareous nannofossils. The 
paleogeographical relationships within the External 
Hellenides, particularly the Pre-Apulian Zone and the 
Ionian Basin are discussed. 

2 THE ARGYROTOPOS PROFILE 

The measured profile is named "Argyrotopos" after the 
small village nearby. It is located about 14 km southeast of 
Igoumenitsa and about 2 km south of the Plataria village, 
Epirus area, Greece (Fig. 1, 2). 

The NW/SE striking Plataria Syncline exhibits good 
outcrops of the elastic sediments of Tertiary age on its 
lower S W flank. A thickness of 120 m was measured for the 
profile (Fig. 2), 30 m of which are concealed by the road 
from Plataria to Argyrotopos village. Higher up in the 
profile, 12 m are lacking again. Eastwards of the national 
road Igoumenitsa-Plataria parts of the Upper Flysch se- 
quence are exposed. The opposite side of the Plataria 
S yncline is tectonically disturbed by a number of subparallel 
faults. 

Description of the profile from bottom to top (Fig. 2): 

1. The basal part (1.50 m) is composed of mainly white, 
well cemented, median to fine-bedded limestones with 
intercalations of chert nodules parallel to the bedding 
planes. This part belongs to the Upper Eocene Ionian 
limestones (part 1 in Fig. 2). 

2. They pass gradually into light green marls and 
greenish-gray marly limestones with intercalated 2 - 8 cm 
thick, medium-grained, moderately cemented sandstones. 
Pale orange, very fine-bedded limestones are overlying. 
We interpret this part of the profile (7.80 m) as a 
lithostratigraphic transition from the underlying limestones 
to the overlying strata (part 2 transitional beds in Fig. 2). 

3. The major part of the section (68.70 m) consists of 
olive-brown sandy marls and pale olive marls (part 3 in Fig. 
2). Detrital, elastic material, consisting mainly of quartz 
grains and micas, occurs at the bottom and at the top of the 
measured section, while in the middle part their amount is 
significantly low. Small, sand-sized plant debris is fre- 
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Fig. 1. General map of Greece (A), showing the location of the Epirns region (C). Within the northwestern part of the external 
Hellenides representative axes of synclines and an anticline are indicated. The sketch map of the Plataria Syncline 03) shows the 
Argyrotopos village southeast of Igoumenitsa town. The Argyrotopos profile is situated on the SW flank of the Plataria Syncline 
(indicated by an arrow). 

quent. Burrows are mainly found in the lower part. Four 
sandstone beds are present (samples 24, 26, 28, 29). They 
are 10 - 15 cm thick, and graded, from coarse to fine sand. 
Their lower contact is always sharp. The upper contact to 
the marls is transitional. 

Prominent features of the measured profile are two 
limestone beds, each about 10 cm thick, with a lower 
erosional contact and well preserved large benthic 
foraminifera (samples 38, 40). These grade upward into 
very fine grained limestones. 

Due to the predominance of marls, the main part 3 of 
the profile is assigned to the Ayii Pantes Formation. Its 
topmost part is locally covered by alluvial fan deposits. 
The Ayii Pantes Formation differs from the Lower Flysch 
because only few clastic intercalations are present. Lime- 
stone beds in the exposed sequence are rare, in contrast to 
the type locality at Ayii Pantes near the Greek/Albanian 
border. 

2.1 Assemblage of calcareous nannoplankton 

The samples of the Argyrotopos profile yield abundant 
fossil nannoplankton species. Samples 19 to 50 of the 
profile are investigated in detail to determine the biostrati- 
graphical range of the sequence (Fig. 3). The nannoplankton 
species are identified mainly following the taxonomic and 
systematic remarks of PERCH-NIELSEN (1985). 

Size (usually small), and state of preservation from 

medium to good of the nannoflora vary considerably along 
the profile. Diversity is rich. An ecological interpretation 
of the frequency of genera indicates a predominantly open 
marine environment (Group 2, BALDI BEKE 1984). In a few 
samples, reworked Cretaceous and Eocene species occur 
sporadically, but usually they do not account for more than 
5-10% of the whole nannofossil assemblage. 

Various authors used different biozonations for the 
Oligocene. First BRAMLEq3~ &: WILCOXON (1967) presented 
a concept for the upper part of the Oligocene using 
Sphenolithus species. A modification of B R A ~  & 
WILCOXON'S (1967) scheme was introduced by BAUMArCN & 
ROTH (1969), which was followed by ROTH'S (1970) de- 
tailed Oligocene study from onshore samples and su'atotype 
sections. MARTL~'S (1971) Standard Nannoplankton Zona- 
tion (SNZ) for the Cenozoic, which is mainly based on 
land-sections associations, preserved the original zonal 
names of BRAMLETrE • WILCOXON (1967). The biostrati- 
graphical concept of BUKRY (1973, 1975) and Or~DA & 
BURRY (1980) is based on nannofossil determinations from 
low latitudes deep-sea cores; in some cases different marker 
species were used for subzones. 

Most of the nannoplankton species recorded from the 
samples 19 to 50 of the Argyrotopos profile are long 
ranging species (Fig. 3). Only four species present are 
suitable for precise age determinations of deposition: S. 
moriformis, S. distentus, C. floridanus and C. abisectus. 

Sphenolithus moriformis shows a great variation in 
size; some of them twice as big as smaller morphotypes 
(samples 34-50). Koxrm (1986) recorded a culmination in 
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Fig. 2. The lithostratigraphical succession of the Argyrotopos 
profile. The main part of it (3) is attributed to the Ayii Pantes 
Formation, composed mainly of marls and sandy marls. The 
formation overlies transitional beds and Upper Eocene lime- 
stones of the Ionian Zone. 

size variation of  S. moriformis from the Eochattian/ 
Neochattian boundary interval which is coeval to the 
NP24/NP25 boundary. This boundary is difficult to draw; 
therefore many authors use a combined NP24/NP25 "zone" 
(i.e. KIssnL et al. 1985). The differentiation between C. 
abisectus and C.floridanus based upon original definitions 
is almost impossible. Thus the recent studies of FmTn 
(1992), FrRxn & ISlMINOER-KELsO (1992) and OLAFSSON 
(1992) were also used for comparisons. Only a few C. 
abisectus individuals are recorded, while C. floridanus is 
common to abundant. S. distentus is few to common, 
possibly due to the mid-paleolatitude position (about 40 ~ N) 
of the studied sequence. This species generally prefers 
warm waters, and they are very rare or absent in the high 

latitudes (MARTt,',a 1971, BIZON & MOLLER 1979, MAR'rIYI & 
MOILER 1986, KOxm~ 1986, WEI & WXSE 1989). One indi- 
vidual of T. milowii is present in sample 50. Although the 
T. species generally mark the Paleogene/Neogene bound- 
ary, first sporadic occurrencies of them are reported from 
NP 24 (HAQ 1981). 

The co-occurrence of the marker species S. distentus, 
C. abisectus and C. floridanus as well as observations 
concerning individual frequency, variety and transitional 
forms, allow us to place the studied assemblage in ]~RTI- 
r,7'S (1971) Sphenolithus distentus Zone (NP24), which is 
partly equivalent to the synonymous CP19 Zone of OgADA 
& BUKRY (1980) and especially to the Cyclicargolithus 
floridanus Subzone (CP19a) of the latter authors. There- 
fore a late Oligocene age is proposed for the sediments of 
the investigated section (Fig. 3). 

2.2 Assemblage of foraminifera 

Sample 38 yielded small benthic foraminifera (e.g. 
Nodosaria sp.,Bulimina sp.,Lagena sp.), and globigerinids 
(Globigerina ciperoensis BOLU 1954, Globigerina cf. 
yeguaensis WEIN~ZaL & APPLIN 1929, and Globigerina 
sp.). Larger benthic foraminifera are more abundant. The 
preservation of twelve individuals of Operculinoides sp. is 
too bad for further determination. Only very rare speci- 
mens ofNummulites cf. N. vascus JoLv & LEYMERIE 1848 
occur. The good preservation of various lepidocyclinids is 
remarkable. The genus Lepidocyclina has been subject of 
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Fig. 3. Distribution of the calcareous nannofossils and large foraminifera (samples 19 to 50) along the Argyrotopos profile and their 
stratigraphical interpretation. 

numerous taxonomic and stratigraphical studies (LANCE 
1968, DE MULDER 1975, ADAMS 1987, DROOGER & ROHLaN~ 
1988, BtrrTm~iN 1987, 1990, 1991). 480 specimens of this 
genus were analysed. 130 of them belong to three different 
species and are identified as follows: 

Lepidocyclina ( Eulepidina ) ephippioides JONES & CHAPMAN 
1900 (91 specimens), 

Lepidocyclina (Eulepidina) eodilatata DOUWLL~. 1925 (26 
specimens), and 

Lepidocyclina (Nephrolepidina) praemarginata DOUVlLLE 
1908 (13 specimens). 

Sample 40 differs by abundant globigerinids, a few 
nodosariids and only small individuals of Lepidocyclina 
(Nephrolepidina) praemarginata DOUVILL~ 1908. 

Morpholog ica l  remarks  on the Lepidocyc l in idae  
species  

Lepidocyclina (Eulepidina) ephippioides JONES & 
CHAPMAN 1900 (P1.22/1-3) 

The macrospheric generation is 1.5 to 2.1 mm thick, its 
diameter varies between 1.9 to 6.5 mm. The microspheric 
generation is 1.6 to 2.3 mm thick, its diameter is 5.3 to 
8.4 mm. The shape of the test is extremely variable. The 
test shows a thick central portion thus demarcated from the 
thin peripheral flange. Papillae are missing. An external 

pattern or ornament is formed by reticulate ridges which 
represent the more or less thickened walls of the lateral 
chambers. They are always coarser and more apparent near 
the centre of the test. The embryonic apparatus measures 
0.9 to 1.1 mm. The protoconch seems almost entirely to 
surround the smaller deuteroconch which is found in a 
trybliolepidine to eulepidine form (factor A between 50 to 
65%, LANOZ 1968). 

Lepidocyclina (Eulepidina) eodilatata DOUVILL~ 1925 
(Pl. 22/4-6) 

The macrospheric generation is 1.2 to 1.5 mm thick 
with a diameter 5.2 to 6.8 mm. The microspheric genera- 
tion is 1.2 to 1.9 mm thick, diameter from 5.2 to 10.7 mm. 
A flange is missing, the test is without a remarkable central 
high, the flanks dip constantly towards the periphery. Few 
small papillae are present on the upper surface, while the 
lateral chamber walls are rarely stiffed. Pilae are missing. 
The surrounding of the deuteroconch within the protoconch 
resembles a trybliolepidine to eulepidine character. There- 
fore the factor A is more or less equivalent to the one of 
Lepidocyclina ( Eulepidina) ephippioides JoNES & CHAVMAN 

Lepidocyclina (Nephrolepidina) praemarginata 
DOUWLL~ 1908 (PI. 22/7-9) 

The macrospheric generation is 0.9 to 1.0 mm thick, the 
diameter is 2 mm. The microspheric generation is 1.2 to 1.4 
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mm thick with a diameter between 2.1 to 3.4 mm. The 
shape of the test shows no distinct flange. The dip in front 
of the central portion o f the test is steeper in the macrospheric 
generation than in the microspheric. Pillars or papillae are 
missing. The embryonic chambers are bilocular, a smaller 
being partly embraced by a larger one. The apparatus 
measures 0.3 to 0.4 mm. The protoconch and the deuteroconch 
are more or less equally sized. 

There are different views regarding the paleoecology of 
Lepidocyclina. CttAPROMERE (1975) found associations of 
Lepidocyclina in Australia in water depths down to about 
20 m. t-~Yt, n~s (I 981) collected Lepido cyclina (Eulepidina) 
ephippioides on a soft sea-bottom associated with sea- 
grass in a sheltered marine environment shallower than 
12 m, and Lepidocyclina (Nephrolepidina) sp. in a more 
open marine setting. BOSSELINI & RUSSO (1992) recorded 
Lepidocyclina (Nephrolepidina) praemarginata and 
Lepidocyclina (Eulepidina) within bioclastic grainstones 
of a reef flat setting (Castro Limestone of Chattian age, 
Apulia, Southern Italy). JONES & HUNTt~R (1994) examined 
an isolated carbonate bank of the Cayman Brac, West 
Indies which was deposited in Oligocene to Pliocene times. 
The occurrences of lepicyclinids are limited to the pres- 
ence of Thalassia in a watcr depth not deeper than 10 m. On 
the other hand, different Lepidocyctina species were re- 
ported to occur in a fore reef environment (FRosT et al. 
1983, BOSSEHNI et al. 1987, BOSSELINI & RUSS() 1992), and 
in an outer ramp setting (B UXTON & Pr.DLEV 1989). BIaZLI.:R 

CIIAPRONIERE (1993) and CIIAPRONIERE & BETZLER (1992) 
gave a compilation of the data, The distribution ranges 
from lagoonal to fore reef environments, down to approxi- 
mately 120 m, although a distribution minimum is recog- 
nized within patch reefs. 

Coe xistence of Lepidoc yclina (N. ) praemar ginata (syn- 
onymous with N. praetournoueri (DROOGER & ROHt.tNC 
1988)) together with Eulepidinaformosoides (considcred 
synonymous with E. ephippioides (LANGE 1968)) shows 
that this association has been deposited during the middle 
to lower upper part of the Oligocene (DROOGER & ROHI.ING 

1988). Both associations of the Argyrotopos profile can be 
assigned to the P21/P22 of the planktonic foraminifera 
zonation sensu BLow (1969), which are equivalent to the 
G lobor otalia opima opima Zone and G lobigerina ciper oensis 
ciperoensis Zone (BoLu & SAUNOERS 1985). This result is 
in accordance to GIBSON & MARGERUM (1991), who placed 
a similar assemblage from the western Pacific Ocean into 
the lower Te large foraminifera zone (sensu ADAMS 1984). 

2.3 Microfacies types 

The limestone intercalations reveal two facies types: 

MF-I: Bioturbated mudstones show less than 5 % 
allochems (PI. 23/1). Benthic fossils are lacking, only 
small fragile shells of planktonic foraminifera occur. These 
mudstones form distinct layers, from millimeter to a few 
ccntimetrcs thick, within the sequence with a higher 
argillaceous content, in between the foraminiferal rudstones 
(Pl. 23/4), and in patches or lenses within the foraminiferal 
rudstones. Some wavy bedding occurs. 

MF-iI: Foraminiferal rudstones contain abundantbenthic 
and planktonic foraminifera (P1. 23/2), and melobesiid 
algae (Pi. 23/5, PI. 24/1). Minor constituents include echinoid 
fragments, bryozoans, molluscan fragments, ostracodes 
and rounded sponge clasts (PI. 24/2). Non-skeletal grains 
consist of some micritic lithoclasts (PI. 23/3). The matrix 
of these rocks ranges from micrite to microsparite. The 
grain size of the allochems varies between pebble and sand/ 
silt sizes. They are closely packed in the basal part (PI. 23/ 
1) and more loosely packed in the upper part. The amount 
of matrix between the components increases in the upper 
part of the limestone beds. The boundary to the underlying 
sediments is sharp and erosive. The large foraminifera 
belong to lepidocyclinids. They are well preserved, how- 
ever the very end of the flanges of the individuals is 
sometimes eroded. Lithophyllum sp. and Lithothamnium 
sp. occur as fragments of branches and crusts. Fragile 
Lithophyllum sp. branches are settled on large foraminifera 
(PI. 23/6). The planktonic foraminifera make up between 
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Fig. 1.-3. 

Fig. 4.-6. 

Fig. 7.- 9. 

Lepidocyclinidae of the Argyrotopos profile, Ayii Pantes Formation, Oligocene (Chattian) of 
Western Greece. 

Lepidocyclina (Eulepidina) ephippioides JONES & CfIAeMAN 1900 
Fig. 1. Vertical secuon of a macrospheric generation. Sample 38. x 14.8 
Fig. 2. Equatorial section of an embryonic apparatus. Sample 38. x 83.3 
Fig. 3. Vertical section of a microspheric generation, x 12.7 
Lepidocyclina (Eulepidina) eodilatata DowvmL~ 1925 
Fig. 4. Vertical section of a macrospheric generation. Sample 38. x 15.4 
Fig. 5. Equatorial section of an embryonic apparatus. Sample 38. x 54.1 
Fig. 6. Vertical section of a microspheric generation. Sample 38. x 10.4 
Lepidocyclina (Nephrolepidina) praemarginata Dotrvlta.l~ 1908 
Fig. 7. Vertical secuon of a macrospheric generation. Sample 40. x 34.2 
Fig. 8. Equatorial section of an embryonic apparatus. Sample 40. x 116.7 
Fig. 9. Vertical section of a microspheric generation. Sample 40. x 36.7 
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2% and 10% of the allochems present. Remarkably, their 
distribution is analogous to that of the matrix. 

In general the constituents of the foraminiferal rudstone 
facies represent a subtidal environment. The good preser- 
vation of globigerinid tests points against significant trans- 
port or agitation in shallow water. Their presence argues 
for an open marine sea with no restrictions. They thrive in 
the ocean surface layers and can be incorporated into shelf 
and slope sediments. On the other hand the large foraminifera 
are worn. They exhibit signs of transport. This is consistent 
with the observation of lithoclasts, the grading of the 
calcareous sediment, and the erosive base of the beds. 
However, it is concluded that sedimentation took place 
within the euphotic zone and, especially, in areas of possi- 
ble in situ growth of melobesiid algae associations. 

3 ASSUMPTIONS AND DATA 
FOR THE INTERPRETATION 

The Ayii Pantes Formation studied in the Argyrotopos 
profile yields abundant fossils, e.g. the calcareous 
nannoplankton of the marls, the lepidocyclinids and 
globigerinids of the limestones. The content of nannofossils 
together with the bioturbation contrast the concept of a 
generally azoic character of the marls demanded by B~ZON 
(1967) for the Ayii Pantes Formation. The association and 
abundance of the calcareous nannoplankton indicate the 
NP24 Sphenolithus distentus Zone sensu M,~TINI (1971), 
an equivalent to the deep sea sediments CP19a Cyclic- 
argolithusfloridanus S ubzone after Orang & BUKRV (1980). 
Therefore a late Oligocene age (Chattian) is documented 
for the studied Argyrotopos profile exposing the Ayii 
Pantes Formation (Fig. 3). The assemblage of foraminifera 
is attributed to the P21/22 Zone (BLow 1969). Following 
the correlation chart of BERCCREN et al. (1985), these 
biozones are equivalent. Within these zones, reworking 
and redeposition of the large foraminifera took place. 

The migration of L. (N.) praemarginata from NW- 
Africa to the Mediterranean area started in the P21 Zone 
(DRoOCER & ROrmINC 1988, BtrITERHN 1991). The occur- 

rence of lepidocyclinids in the western external Ionian 
Basin of Greece and Albania is probably among the closest 
to its northeastern limit in the Mediterranean. 

The Upper Oligocene depositional environment of nowa- 
days Plataria Syncline was a subtidal euphoric realm. The 
foraminiferal rudstones (MF II) indicate redeposition. 
Lepidocyclinids and other benthic organisms were re- 
corded in greater frequencies from the western external 
Ionian Basin (Ithaki-Island, LANCE 1968), and from the 
type area of the Ayii Pantes Formation to the northeast. The 
general pattern of sedimentation, modelled in figure 4, is 
limited to the west by the slope of the Apulian Carbonate 
Platform. The middle and internal parts of the Ionian Basin 
are dominated by coarse clastic flysch sediments. The area 
of Plataria, at the western margin of the eastern External 
Ionian Basin, is situated between the carbonate and the 
clastic realms, and shows a marly sedimentation which was 
influenced from both sides by allochthonous sediments. 
The interpretation of the relationship between the type 
locality and the Plataria area is assessed using the interpre- 
tations of KaSSEL et al. (1985). Based on paleomagnetic data 
they pointed out that two clockwise rotational events, the 
first during the Lower Miocene, and the second during the 
Pliocene/Pleistocene, with a total shift of 50 ~ affected the 
area. A study by SI'ERANZA et al. (1992) on the rotation of 
the Ionian Zone of Albania gave similar results. A prolon- 
gation of the sedimentation area of the Ayii Pantes region 
southwest into the Plataria area may be postulated, and is 
supported by the number of limestone intercalations, their 
thickness, and fossil content. Considering the bit- and 
lithofacies, parts of the profile Saranda studied by Kico 
(1985) are probably comparable to the Argyrotopos pro- 
file, which suggest deposition in the same paleo-basin. 
Subsequently the Ayii Pantes Formation may extend also 
northwards into the southwest Albania. 

As some of the sandstone intercalations found in the 
Argyrotopos profile are graded and show erosional bases, 
a turbiditic sedimentation is suggested. According to RICH- 
TER (1981) and CLEWS (1989), scattered turbidites may 
indicate a particular paleotopography of the sea-bottom, 
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Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Lithofacies of the carbonate layers of the Argyrotopos profil, Ayii Pan tes Formation, Oligocene 
(Chattian) of Western Greece. 

Globigerinid wackestone (MF 1), coiled shells cut in numerous different planes show globular chambers. 
Smaller fragments are embedded in the matrix. Sample 40. x 80 
Foraminiferal rudstone (MF 2), closely packed lepidocyclinids and melobesiid algae are the main 
constituents. Sample 38. x 8 
Globigerinid wackestone (MF 1) incorporated within the primary foraminiferal rudstone (MF 2). Sample 
38. x 30 
Layer of finely laminated mudstone with smaller fragments of globigerinids embedded in the matrix 
intercalated within foraminiferal rudstone (MF 2). x 8 
Well preserved fragment of a coralline algae with larger cells of the hypothallus and finer ones of the 
perithallus. It could be Lithophyllum sp. Sample 38. x 80 
In situ coralline algae settling upon a fragment of a lepidocyclinid foraminifera. Sample 38. x 25 
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to scede 

Fig. 4. Paleogeographic reconstruction for the depositional environment of the Ayii Pantes Formation stretching out between the 
Apulian Platform and part of the middle Ionian Basin. 

which acted as a barrier to the influx of larger amounts of 
coarser clastic sediments from the east. Not only an influx 
of fine carbonate material from the west (MEULENKA~a' & 
HIL~EN 1986, ALEXANDER et al. 1990), but also a clastic 
input cannot be excluded. 

4 CONCLUSIONS 

The difference between the Ayii Pantes Formation and 
the Lower and Upper Flysch was already noted by I.G.S.R./ 
I.F.P. (1966) and BLZON (1967). Tectonic movements dur- 
ing the uppermost Eocene to lowermost Oligocene led to 
the Lower Flysch sedimentation in extended areas of the 
Ionian Basin. During the Oligocene (Chattian) a phase of 

relative tectonic quietness occurred in the external part of 
the Ionian Basin, and the marly sediments of the Ayii 
Pantes Formation were deposited. The following tectonic 
paroxysm of the Neohellenic Cycle (Miocene) led to the 
accumulation of the Upper Flysch which filled up the 
active Pindus Foreland Basin inclusively its external mar- 
ginal parts. 

The sequence of the Ayii Pantes Formation thus repre- 
sents a transitional facies between the flysch formation in 
the middle, eastern Ionian Basin and the carbonates of the 
Pre-Apulian Zone to the west (Fig. 4). The model of 
WALKER et al. (1983), with respect to the terminology 
discussed by ZtmFA (1984) and WALKER et al. (1984), 
suggests a transitional shaly zone between carbonate and 

P 1 a t e 24 Lithofacies (figs. 1, 2) and calcareous nannoplankton species (figs. 3 - 22) of the Argyrotopos 
section, Ayii Pantes Formation, Oligocene (Chattian) of Western Greece. 

Fig. 1. Encrusting coralline algae exhibiting conceptacles in the well developed perithallus. Sample 38. x 40 
Fig. 2. Fragment of a recrystallized sponge infilled with mud. Sample 38. x 40 
Figs. 3-7. Sphenolithuspredistentus BRAMLEVrE & WILcoxon, 1967. Fig. 3 parallel nicols, Fig. 4 crossed nicols. Both 

sample 47. Fig. 5, 7 crossed nicols, Fig. 6 parallel nicols. Sample 19. x 1270 
Figs. 8., 9. Cyclicargolithus abisectus (MOLLER 1970) WISE 1973. Fig. 8 parallel nicols, Fig. 9 crossed nicols. Both 

sample 19. x 1270 
Fig. 10. Cyclicargolithusfloridanus (RoTH & HAY in HAY et al., 1967) Btrr, RY 1971. Crossed nicols. Sample 49. x 

1270 
Figs. 11., 12. Zygrhablithus bijugatus (DErrieRE in DEFLANDRE • FERT, 1954) DEFLANDRE 1959. Fig. 11 parallel nicols, 

Fig. 12 crossed nicols. Both sample 49. x 1270 
Figs. 13, 14. Dictyococcites bisectus (HAy, MOm~ER & WADE 1966) BURRY & PERCIVAL 1971. Fig. 13 parallel nicols, Fig. 

14 crossed nicols, x 1270 
Fig. 15. Pontosphaera multipora ( K A ~  1948) ROTH 1970. Crossed nicols. Sample 47. x 1270 
Figs. 16., 17. Helicosphaera euphratis HAQ 1966. Fig. 16 parallel nicols, Fig. 17 crossed nicols. Sample 49. x 1270 
Figs. 18., 19. Sphenolithus moriformis (BRONNIMANN & STRADNER, 1960) BRAMLE'I'rE & WILCOXON 1967. In parallel 

nicols (Fig. 18) an overgrown Discoaster sp. individual is also shown, Fig. 19 crossed nicols. Sample 19. 
x 1270 

Figs. 20., 21. Coccolithus miopelagicus (WALUCH 1877) SCHILLER 1930. Fig. 20 parallel nicols, Fig. 21 crossed nicols. 
Sample 49. x 1270 

Figs. 22a, b. Sphenolithus distentus (MARTINI 1965) BRAMLEaTE & WILCOXON, 1967. Fig. 22a from sample 19, Fig. 22b 
from sample 47. Both crossed nicols, x 1270 
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clastic terrigenous depocenters, both with a high rate of  
subsidence and sediment accumulation. The depositional 
environment of  the Ayii Pantes Formation indicates a 
position situated between the carbonate platform and deeper 
shaly sedimentation areas. 
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