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Introduction-Geological setting

The middle Eocene to early Oligocene transition (EOT) is of particular interested because it corresponds to significant
climatic changes in the Cenozoic (Maravelis and Zelilidis, 2012). The EOT marks the shift from greenhouse to icehouse
conditions and the last major extinction of marine fauna (Miller et al., 1992). Calcareous nannofossils are abundant in
submarine fan deposits and are regarded as very good biostratigraphic indicators (Winter and Siesser, 1994). Thus,
calcareous nannofossil analysis has been employed for determining the age of such sediments. The submarine fan deposits
in the Pindos Foreland Basin, western Greece offer a case study to precisely define the EOT and investigate potential
fingerprints of this climatic change at low latitude settings. The basin is bounded to the east by the Pindos Thrust and to
the west by the lonian thrust and is further dissected by smaller thrusts (Gavrovo, internal and middle lonian thrusts).
Although the studied deposits are Eocene to Oligocene in age, detailed biostratigraphic analysis to define their time span
has not been yet conducted and the EOT has not been documented. In view of the absence of such data, calcareous
nannofossil analysis has been carried out, adding constraints on the depositional age of the submarine fan deposits in
Pindos Foreland Basin and documenting the EOT in western Greece.

Material and methods

For calcareous nannofossil analysis, 70 samples were collected from the submarine fan deposits in Pindos Foreland Basin.
These deposits correspond to the infill of the basin, as a result of the growing Pindos Thrust (Konstantopoulos and
Zelilidis, 2012). The submarine fan system documents progradation and therefore, outer fan deposits are stratigraphically
below inner fan sediments (Konstantopoulos and Zelilidis, 2012). Prior to sample selection and collection, systematic
field work was performed to assure that the samples are placed to the right stratigraphic position and cover the entire
sedimentary succession. The sample preparation was made using standard smear slide techniques, as described in Bown
and Young (1998) and Giunta et al. (2003). Smear slides were analyzed with an optical Optica Italy B-1000POL
microscope at 1250% magnification. Calcareous nannofossils were generally abundant and well preserved. The
biostratigraphy was based on the biozonal definitions of Martini (1971) and Agnini et al. (2014).

Results and conclusions

The biostratigraphic analyses of more than 70 samples in outer fan deposits, until now, calcareous nannofossils (Fig.1;
Fig.2) confirm the late Eocene to early Oligocene time interval. The studied samples referred to a 221 m total sequence
that rest uncomfortably over the Eocene limestones. The transition zone from carbonates to clastic deposits showed a late
Eocene age.

Figure 1. Sphenolithus species. a) Sphenolithus ciperoensis, sample AGX 31; b) Sphenolithus predistentus, sample AGX 20.

The Eocene-Oligocene boundary is observed in the lower part of the turbiditic system. In particular, the presence of
Discoaster barbadiensis, Discoaster saipanensis, Ericsonia formosa, Cyclicargolithus floridanus, Reticulofenestra
floridana, and Sphenolithus predistentus confirms late Eocene. The presence of C. floridanus, Reticulophenestra bisecta,
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R. floridana, S. predistentus, Sphenolithus distentus and Sphenolithus ciperoensis in combination with the absence of D.
barbadiensis, D. saipanensis indicates the early Oligocene time interval in the middle/upper part of outer fan deposits. In
conclusion, the sedimentation in western Greece started on late Eocene and continues on early Oligocene. Subsequently,
further investigation is to be conducted for:

e The biostratigraphic analysis of outer and inner fan deposits using calcareous nannofossils and planktonic
foraminifera.

e The foraminiferal analysis (both planktonic and benthic foraminifera) because of the palaeoclimatological,
palaeoenvironmental and palaeoecological interest of Eocene-Oligocene epoch.

Figure 2. Discoaster species. a) Discoaster barbadiensis, sample AM 1; b) Discoaster barbadiensis, sample AM 35.
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