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Abstract

The thin-bedded limestones and the overlying 
argillaceous limestones belong to the late 
Maastrichtian Abathomphalus mayaroensis and 
Kassabiana falsocalcarata Zones as indicated by 
the presence of planktonic foraminifera. At the 
end of the Maastrichtian deposition was 
interrupted owing to a fall in sea level. Duringthe 
K-T transition and earlier part of the Paleocenc, 
the carbonatic sea floor became subacrially 
exposed and brccciatcd. The sea invaded the 
Arachova area during the Morozovella 
pseudobulloides Zone of the early Paleocene with 
subsequent deposition of argillaceous carbonatic 
sediments above the brccciated Maastrichtian 
pavement. Sediments from Globigerina cretacea, 
Globigerina fringa and Globigerina eugnbina Zones 
of the early Paleocene arc lacking in the Arachova 
section as also seen when compared with the type 
section of the K-T boundary at El Kef. During the 
transition from the Maastrichtian to Paleocene the 
interruption was shorter in the Arachova area 
than in the central Parnassus platform.

Introduction

The transition from the Maastrichtian to the 
Paleocenc in the arnassus-Ghiona Zone is 
characterized by an interruption in deposition 
owing to the fall in sea level which is believed to 
have been caused by tectonic movements in 
combination with the Cretaceous-Tertiary (K-T) 
boundary event (Solakius et al., 1989; Pomoni 
Papaioannou & Solakius, 1991; Solakius et al., 
1992; Solakius in press; Solakius et al., 1994). In 
the central parts of the Parnassus-Ghiona Zone, 
the interruption began during the latest 
Maastrichtian and continued across the K-T
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boundary and throughout the earlier Paleocene 
and giving rise first to the development of 
hardgrounds at the top of the Maastrichtian 
carbonate pavement, and subsequently to its 
karstification owing to the subaerial exposure of 
the platform (Sernikaki, Prossilion, Solakius et al., 
1989; Solakius et al., 992).

During the later part of the early Paleocene, 
shallow water invaded the central Parnassuss area 
allowing the development of stromatolites above 
the karstified carbonate substratum (Kalpakis, 
1979; Solakius et al., 1989; Pomoni-Papaioannou 
& Solakius, 1991). These tidal flat conditions 
continued to appear in extensive areas of the 
platform throughout the middle Paleocene 
(Pomoni-Papaioannou & Solakius, 1991; Solakius 
in press).

Along the margins of the platform, on the 
other hand, the interruption in deposition during 
the K-T transition gave rise to the development of 
a brccciated horizon above the Mastrichtian 
argillaceous limestone, as previously evidence 
showed from the Arachova boundary section 
which was deposited in the northeastern margin of 
the platform (Combers, 1983; Gregou et al., 1994). 
Subsequently, argillaceous limestone was 
deposited above the brecciated horizon during the 
early Paleocene (Gregou et al., 1994). However, it 
is not clear when in the late Maastrichtian the 
interruption began at Arachova and for how long 
it continued in the early Paleocenc. The duration 
of this interruption can be seen in a high- 
resolution biostratigraphic scheme (Fig. 2) that is 
based on the planktonic foraminifera found in the 
beds and compared with the planktonic 
foraminiferal biozOnation distinguished in the type 
section of the K-T boundary at El Kef (Brinkhuis 
& Zachariassc, 1988). The environments of 
deposition that prevailed during the late 
Maastrichtian / early Paleocene interval at 
Arachova have been assessed and compared with 
the marine conditions described from the
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Prossilion boundary section in the central 
Parnassus platform since the latter represents a 
different depositional environment (Pomoni- 
Papaioannou, 1994) (Fig.3).

Geological setting and lithology of the 
Arachova section

The boundary section studied is exposed close 
to the old bridge at Arachova and represents part 
of a klippe which appears between the Arachova 
and Davlia (Fig.l). Combes (1983) interpreted 
this klippe as being part of the Parnassus platform 
which was removed from the northeastern 
marginal areas, transitional to the “Beotian 
Zone”.

The section which represents the transition 
from the carbonate to the flysch facies and which 
was described in detail by Gregou et al., (1994) 
shows the following lithology (from below): (a) the 
limestone with rudist fragments (b) the pelagic 
limestone (c) the red argillaceous limestone of 
Flaserkalke type and the brecciated horizon 
(Fig-2).

Biostratigraphy
Distribution of planktonic foraminifera and 
zonation

The foraminifcral assemblages recorded in the 
thin-bedded pelagic and the overlying argillaceous 
limestones (Fig. 2) include important planktonic 
foraminifcral species such as Globotruncana 
linneiana (D’Orbigny), Globotruncana area 
(Cushman), Globotruncana insignis
Globotruncanita stuarti (De
Globotruncanita stuartiformis
Abathomphalus mayaroensis

(Gandolfi), 
Lapparent), 

(Dalbiez), 
(Bolli),

Pseudotextularia elegans (Rzehak), Rosita contusa 
(Cushman), Globotruncana falsostuarti (Sigal). 
Kassabiana falsocalcarata (Kerdany & 
Abdelsalam), Racemiguembelina fructicosa 
(Egger), Globotruncanella havanensis (Voorwijk), 
Racemiguembelina extulariformis (White), Rosita 
fomicata (Plummer), Pseudotextularia deformis 
(Kikoine). Globotruncana conica (White) and 
Racemiguembelina powelli (Smith & Pessagno). 
These species indicate that the beds were 
deposited during the late Maastrichtian. The 
presence of two important zone markers in the 
assemblages examined, Abathomphalus 
mayaroensis and Kassabiana falsocalcarata. allow 
us to distinguish the late Maastrichtian 
Abathomphalus mayaroensis and Kassabiana 
falsocalcarata Zones in this part of the Arachova 

section (Fig. 2). Here, it is of importance to add, 
that at the top of the Maastrichtian limestone 
abundant calcisphcrcs and echinoderms were 
recorded.

The foraminifcral assemblages recorded in the 
brecciated horizon, on the other hand, consist of 
late Maastrichtian and early Palcocene planktonic 
foraminifcral species.

Thus, the foraminifcral species recorded in the 
nodules which appear together with calcispheres 
are represented by Rosita contusa, 
Racemiguembelina fructicosa and Kassabiana 
falsocalcarata proving that the nodules were of 
late Maastrichtian age while the presence of small 
early Danian planktonic foraminifera together 
with sporadically represented larger morphotypes 
of Globigerina trinoculinoides Plummer and 
Morozovella pseudobulloides (Plummer) found in 
the matrix of the brecciated horizon indicates that 
it was deposited during the early Palcocene. The 
last two species became abundant in the first 
layers of the argillaceous limestone overlying the 
brecciated horizon (Fig. 2 ). Using the 
stratigraphical range of Morozovella 
pseudobulloides, the Morozovella pseudobulloides 
Zone is distinguished in these beds (Fig. 2). The 
presence of small Danian foraminifera (not 
identifiable in thin sections) which appeared in the 
sea waters at the beginning of the Morozovella 
pseudobulloides Zone or probably earlier 
(Brinkhuis & Zachariassc, 1988). together with 
the zone marker of this zone indicates that the 
first Palcocene sediments were deposited at 
Arachova in the Morozovella pseudobulloides 
Zone.

The interruption in deposition during the 
Cretaceous-Tertiary transition

The above evidence shows that an interruption 
in deposition took place during the terminal 
Maastrichtian and earliest Palcocene intervals. 
The correlation with the El Kef section, Tunisia, 
indicates that sediments representing the 
uppermost part of the Abathomphalus mayaroensis 
Zone, in which the planktonic foraminifera are 
rare (Fig. 3), are not present in Arachova since in 
the top layers of argillaceous limestone and the 
nodules of the overlying brecciated horizon the 
late Maastrichtian planktonic foraminifera are 
common. They included, however, Kassabiana 
falsocalcarata, a planktonic foraminifcral species 
which lived during the late Maastrichtian (upper 
part of the A. mayaroensis Zone) becoming extinct 
at the top of the Maastrichtian (Solakius. 1983). 
This species is also found in the K-T boundary 
section at Poly quarry, Brazil, where it became
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extinct at the K-T boundary ( Albcrtao et al., 
1994). This indicates that the deposition at 
Arachova continued almost to the end of the 
Maastrichtian when it was interrupted 
immediately before the K-T boundary. Also the 
sediments from the Globigerina cretacea, 
Globigerina fringa and Globigerina eugubina Zones 
are lacking in the Arachova section, a fact which 
together with the evidence presented that the 
brecciated horizon represents a paleosol profile 
(in Gregou et al., 1994) suggest that the Arachova 
area was subaerially exposed during this interval.

The late Maastrichtian world wide regression 
(Haq et al., 1987), also caused a fall in sea level in 
the Arachova area. During the latest 
Maastrichtian, the sea was shallow in the 
Arachova where echinoderms colonized the sea 
floor while in the water column planktonic 
foraminifera and small calcispheres appeared 
(Fig. 3). The sea level continued to fall causing an 
interruption in deposition close to the end of the 
Maastrichtian which led to the development of a 
hardground at the top of the argillaceous 
limestone through mineralization and lithification 
of the carbonate layers. The rapid fall in sea level 
during the K-T transition led to subacrial 
exposure of the carbonate substratum, its 
subsequent karstification and brecciation through 
soil-forming processes (Fig. 3). The invasion of the 
sea water which covered the karstified pavement, 
due to Palcoccnc transgression, may have taken 
place no later than the earliest Palcoccnc when 
the small planktonic foraminifera colonized the 
marine environments together with large 
morphotypes of Globigerina triloculinoides and 
Morozovella pseudobulloides. The Maastrichtian 
brecciated substratum became reworked and 
carbonate sediments with periodic clastic influx 
were deposited above it.

Comparison with the Prossilion section

The conditions of deposition that prevailed 
during the transition from the Maastrichtian to 
the Paleocene at Arachova differed from those in 
the central Parnassus platform (Solakius et al., 
1989: Solakius et al., 1992). Thus, in the Prossilion 
area the open marine conditions which prevailed 
during the Maastrichtian and where pelagic 
limestone beds were deposited, interrupted during 
the latest Maastrichtian (upper part of the K. 
falsocalcarata Zone, Fig.3) due to fall of the sea 
level and gave rise to the development of 
hardgrounds at the top of the Maastrichtian 
limestone (Pomoni Papaioannou & Solakius. 
1991). The continued retreat of the sea led to the 
exposure and karstification of the Maastrichtian 

carbonatic sea floor. The subsequent Paleocene 
transgression reached the Prossilion area during 
the later part of the early Paleocene (upper part of 
M. Pseudobulloides Zone), inducing tidal-flat 
conditions in which stromatolites developed.

If the Arachova and Prossilions sections are 
compared it is evident that the break in deposition 
began earlier in the Prossilion area than in the 
Arachova area since the sediments with 
calcispheres and planktonic foraminifera recorded 
in the top layers of the argillaceous limestone and 
in the nodules of the brecciated horizon at 
Arachova (uppermost part of the K. falsocalcarata 
Zone, Fig. 3) are lacking in the Prossilion section 
as well as in other parts of the central Parnassus 
platform (Solakius et al., 1989; Solakius et al., 
1992).

The Prossilion area was also exposed for a 
longer period than the Arachova area since the 
sea water covered the Arachova area in the 
beginning of Morozovella pseudobulloides Zone of 
earlier while the transgression reached the 
Prossilion area during the later part of the 
Morozovella pseudobulloides Zone (Fig. 3).

The pelagic conditions which appeared during 
the Maastrichtian at Prossilion was replaced 
during the Palcoccnc by shallow-water (tidal flat 
conditions), while in the Arachova area the late 
Maastrichtian open marine conditions continued 
during the Palcoccnc. These changes in 
environments prove that the Arachova area 
continued to subside also through the Paleocene, 
while at Prossilion and other areas of central 
Parnassus platform, the Maastrictian subsidence 
ceased during the K-T transition (Solakius & 
Pomoni-Papaioannou, in press).

Summary

The thin-bedded limestones and the overlying 
argillaceous limestones of the Arachova section 
investigated, were deposited during the late 
Maastrichtian interval as shown by the presence of 
the planktonic foraminifera assemblages recorded. 
On the basis of two important index species found 
in these assembages, the Abathomhalus 
mayaroensis and Kassabiana falsocalcarata Zone 
were distinguished in these beds. The fall in sea 
level which began during the latest Maastrichtian 
led to an interruption in deposition which 
continued into the earlier part of the Paleocene. 
During this period the sea floor at Arachova 
became exposed, karstified and brecciated. The 
Palcoccnc transgression reached the Arachova 
area during the early Paleocene when the large- 
sized Morozovella pseudobulloides and Globigerina 
triloculinoides appeared in the
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Fig. 3. Comparison of the Arachova section with the type section of the K-T 
boundary at El Kef and with the Prossilion boundary section from central 
Parnassus platform.

sea. Thus sediments from the terminal 
Maastrichtian and from Globigerina cretacea, 
Globigerina fringa and Globigerina eugubina Zones 
of the earlier part of the Paleoccnc arc lacking in 

the Arachova section, and the first sediments 
deposited in the area during the Paleocene 
(argillaceous limestones) belong to Morozovella 
pseudobulloides Zone. The coparison with the 
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Prossilion boundary section shows that the 
interruption of deposition was shorter in the 
Arachova area than in the Prossilion area since 
the subsidence continued also during the 
Paleocene. At Prossilion and other parts of central 
Parnassus platform on the other hand subsidence 
ceased leading Io shallow marine conditions 
throught the later part of the early Paleocene and 
middle Paleocene.
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