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ABSTRACT

study is the biostratigraphical and paleoecological analysis of the Neogene deposits of
(Ionian Sea, Western Greece). The Neogene sediments are represented by small exposures
ly deposits with partly thin alternations ol brackish sediments.
-aphical analysis based on calcareous nannofossils and planktonic foraminifera revealed
n age for the studied sediments. In addition. the quantitauve, paleoecological analysis of
minifera indicates a not very deep environment without great variety of coastal species
in planktonic foraminifera.

Neogene deposits, calcareous nannofossils, planktonic foraminifera, quantilative
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constitute a  carbonate  platform
(JACOBSCHAGEN et al., 1978, Fig. 1).
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detail by REnz, 1932 (Fig. 2). Neogene
10 20 AN Rm.
sediments occur only in small outcrops.
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o’ The ‘main' purpose of the present ‘study is the paleoenvironmental reconstruction of the Neogen
i deposits -which-are~exposed along the coastal-area of Kalamos island. For this purpose a det
biostratigraphical and paleoegological study of the Neogene rocks has been carried out.

7. LiTHOSTRATIGRAPHY OF THE STUDY AREA

The Neogene of Kalamos island is represented by small exposures which are not continuous and are
restricted in the morth, east and south sides of the island.(Fig.2). Therefore, it was difficult to find the basal
part and the evolution of the Neogene as the constructien of a lithostratigraphical column was impossible.
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Fig. 2: Geological map of Kalamos island based on B.P. (1971) and own observations. Samples which underwent
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y overlie the pre-Neogene rock units and
brackish sediments. In addition, breccias,
nity. Coarse lithofacies of the sequence are
2. Limestone clasts are characteristic of Pre-
able from neritic limestones of the pre-

nates and are readily distingui
wAoyiac
amos island are repre
the south edge of thé 1

fonian zone
ahua s

by alluvial fan sediments which are better

TGRAPHY
‘to achieve the biostratigraphical dating of Kalamos Neogene sediments, 28 samples have been
d undergone detailed biostratigraphical analysis.

h the Neogene of the Mediterranean area has proved especially hard to calibrate with the
of the open oceans (MULLER 1978, THEODORIDIS 1984, DERMITZAKIS & TRIANTAPHYLLOU 1990,
KIS er al. 1995) the biostratigraphy of the studied area was finally established based on the scarce
_ age diagnostic species with regard to the whole assemblages.

he in situ nannoflora ol Kalamos Neogene sediments is dominated by the species Helicosphaera
carteri, Reticulofenestra pseudoumbilicus, Discoaster surculus, D, variabilis, D. pansus, D.
D, intercalaris, D. quinqueramus, Sphenolithus abies.

species H.stalis and D.quinqueramus are extremely rare in our samples, however their presence
well certified.

over the appearance of Cyvclicargolithus floridanus is observed along with dramatically scattered
of D. hamatus and frequent Sphenolithus heteromorphus, S. belemnos, Helicosphaera
H. mediterranea, H. intermedia, H. recta, Discoaster extlis, D. pseudovariabilis suggesting a
orking from Langhian - Serravallian and Lower Tortonian sediments,

as the planktonic foraminifera are concerned, the microfauna is characterised by the presence of
quadrina acostaensis, N. continuosa, Globoturborotalita nepenthes, Globorotalia gigantea,
e, Globoquadrina altispira, Gq. dehiscens Globoturborotalita woodii, G. druryi, Globigerinoides
and Pracorbulina glomerosa and the absence of the species Globorotalia conomiozea and Gr.

addition, Globorotalia menardii form 4 and the species Catapsydrax parvulus, which has generally
recorded from Early to Middle Miocene Gr. menardii zone, have been recognized,

The coexistance of N. continuosa and N. acostaensis characterises the base of N16 biozone (Brow
D). The determined specimens of N.continuosa are typical forms of the species and transitional ones 1o
aensis. Concerning the fact that nannoflora associations are stronly reworked from Langhian -
to Lower Tortonian sediments, we assume that N. continuosa forms are also reworked in our
along with Globoturborotalita woodii, G. druryi, Globigerinoides sicanus and Praeorbulina
conclusion (Fig. 3), the contemporaneous presence of H.sralis, Dsurculus, D.brouweri,
weramus along with the absence of D. calcaris, D. hamatus, Amaurolithus spp. and
fenestra rotaria allows the biostratigraphic correlation of the studied sediments based on
eous nannofossils with the lower part of NN11 biozone (MarTINI 1971) which corresponds to CN9a
DA & Bukry 10980) and Minviitha convallis zone / Geminilithella rotula b subzone (THEODORIDIS
This biostratigraphic interval can be correlated concerning planktonic foraminifera -presence of
turborotalita nepenthes, Globorotalia gisantea, Grosuturae, Globoquadrina altispira, Gq. dehiscens
ombination with the existance of N.acostaensis.with the lower part of N17 biozone (BLow 1969) and
the lower part of Globorotalia conomiozea zone (ZACHARIASSE 1975, DERMITZAKIS 1978), which
chronostratigrapt¥neiokipBiioBikn"@coppooaag” ¢ FpRpaliewioyiag. WF1.0.
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Fig. 3: Biostratigraphic location of the studied Kalamos sediments. based on calcareous plankion biostratigraphy in the
Mediterranean. Magnetostratigraphy is based on BERGGREN et al., { 1995).

4. PALEOECOLOGY

Paleoecological observations and paleoenvironmental interpretation of the studied sediments have
been conducted through quantitative analysis of the major representatives of benthic microfauna. Due to
the fact that the Neogene sediments are exposed discontinuously and to the strong reworking which has
affected them. the paleoecological analysis has been carried out only in a selected, small number of
samples.

The qualitative analysis has revealed the presence of the following species:

Ammonia beccarii (LINNAEUS) Lagena sp.

Bolivina alata (SEGUENZA) Lagena striata (D'ORBIGNY')

Bolivina antiqua D'ORBIGNY Lenticulina sp.

Bolfivina difatata RELSS Massilina miletti (WI1ESNER)

Bolivina pseudoplicata HERON-ALLEN & EARLAND Melonis pompiloides (FICHTEL & MOLL)
Bolivina spathulata (WILLIAMSON) Miliolidae

Bulimina aculeata (D'ORBIGNY) Neoconorbina sp.

Bulimina costata D"ORBIGNY Nonion boveanum (D"ORBIGNY)
Cancris auricuius (FICHTEL & MOLL) Nonionella sp.

Cassidulina carinata SILVESTRI Nodosaria scalaris (BATSCH)

Cibicides refufgens MONTFORT Oridorsalis umbonatus (REUSS)
Cibicides lobatufus (WALKER & JACOB) Pararotalia sp.

Cibicides ungerianus (VORBIGNY') Pyrzo sp.

Cribrononion sp. Quinqueloculina bicarinata (D'ORBIGNY)
Elphidium fichtellianum (D'ORBIGNY) Quinqueloculina lucida

Eiphidium crispum (LINNE) Robulus sp.

Eiphidium sp. Rosalina globularis D"ORBIGNY
Discorbis sp. Siphonina reticulata CZIZEK
Gavellinopsis praegeri (HERON-ALLEN &EARLAND) Spiroplectammina carinata D'ORBIGNY
Miscellaneus Spiroplectammina depressa
Globobulimina pyrufa D"ORBIGNY Textularia candeiana D'ORBIGNY
Globocassidulina subglobosa (BRADY ) Uvigering proboscidea FORMASINI
Gyroidinoides soldanii (D'ORBIGNY) Uvigerina peregrina CUSHMAN
Gyroidinoides umbonatus SILVESTRI Uvigerina bononiensis FORMASINI
Hanzawaia boueana (D'ORBIGNY) Valvulineria bradyvana FORMASINI
Hoeglundina sp Wneiakr| BIBMoBrikn "Oe6@pactoc” - Turua Fewhoviag. A.M.0.
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8. concerning isolated samples. For the]
some selected species or groups of species.
tatistical analyses. The relative frequencies

ure of shallow and relatively deep-waler
cognized in analyses of almost all Miocene
available (e.g. Drinta, 1996; DRINIA el al.,

basecl on the gene
nt of the species ¢

dza:aclerized I:ly lhe occurrence of three groups:
A: This group consists of epiphytes or vegetation-bound species like: Ammonia beccarii,
refulgens. Cibicides lobatulus. Cibicides sp.. Discorbis sp., Elphidium sp., Elphidium
m, Elphidium crispum, Bofivina pseudoplicata.
: The species of this group are not tolerant to environmental stress of any nature, more
y high salinities and oxygen depletion. These species are: Cibicides dutemplei, Cibicides
s, Hanzawaia boueana, Uvigerina peregrina, Gyroidinoides soldanii., Gyroidinoides sp., Melonis
pides, Nonion boueanum, Siphonina reticulata, Valvulineria bradyana and Agglutinants
' ) ctammina carinata, Textularia candeiana).
: This group consists of species tolerant to environmental stress, which is mostly represented
-deficiency at the bottom. These species are: Bulumina costala, Bulimina aculeata, Bolivina
lata, Bolivina dilatata, Valvulineria bradyana, Valvufineria complanata. Cassidulina carinata,
dulina subgiobosa, Globobufimina sp..
tion, the general relationship between Depth and %P (%P=P/P+BX 100) is described according
h=e(3.58718+(0,03534x%P) (v.D. ZwaaN et al.. 1990).
om the plotted diagrams (Fig.4) it should be noted that representative species of Group B prevail in
all the samples apart from Kal9 and Kal14 where Group C is in excess. The predominance of Group
gest stable marine conditions and point to an open marine environment with mainly clayey
entation. On the contrary, the predominance of Group C in Kal9 and Kall4 samples suggest an

ents (high content of nutrients), (JORISSEN, 1988).

far as the P/B ratio is concerned, apart from Kal3 and Kal4 samples which show relatively low P/B
indicative of a coastal environment (Fig. 5), the P/B ratios from Kal9, Kal 13 and Kal 14 samples are
constant (~2) indicating a shallow-marine environment of deposition (~250 m). The high P/B ratio
18 sample in combination with the fact that only representatives of Group B prevail, suggest a
deep environment of deposition (~750 m). Moreover, the P/B ratio which is correlated with depth
DALE & VAN MORKHOVEN, 1955: STEHLL, 1966; HaLrLam, 1967), is also known to be sensitive to
livity (PHLEGER, 1960; Diester-Haass, 1978: Lutze, 1980). Therelore, when interpreting P/B
then, three environmental factors-depth, tood supply and partial dissolution of carbonate- must be
dered. In addition, BERGER & DiesTER-Haass (1988) used the P/B ratio as a productivity index. Under
respect, the elevated percentage of the planktonic foraminifera (P/B=6j in Kall8 sample may be due
1 increase to the flux of primary produced organic matter (ZACHARIASSE ef al., 1990, ZUDERVELD et al.,
) or a shortage in terrigeneous clastic material influx.
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Fig. 4: Relative abundance of the foraminiferal groups in the studied samples.
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Fig. 5: Relation of the estimated planktonic/benthic ratios in the studied samples and depth distribution,
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s of )y small exposures which consist of marly
alt S0 ents
ysis ed to the orrelation of the studied sediments based on calcareous

«}\bﬁ }ﬁﬁa‘Te {MaRrTINI, 1971). This biostratigraphic interval can be
ith the lower

part of NI17 biozone (BLow, 1969) which
iddle Tortonian age.

0§ ls]ﬂmn‘: memauon dld not elEﬂ . Kalamos seems to have become inactive

e d bas a8 basin -began 10 receive sediments. In Mytikas basin,

e to Uppcr Pliocene sediments (DOUTSOS et al.. 1987) unconformubly overlie [olded and faulted

to Lower Miocene strata, providing evidence of tectonism at some time during the mid-

‘1o Early Pliocene interval. The sedimentation began during the Middle Pliocene and continued

bly up to Pliocene/Pleistocene boundary as indicated by the biozone Globorotalia aemiliana

1985) with Globorotalia cf. aemiliana CoLaLonGo & SarToNI and Globorotalia gr.
mis GALLOWAY & WissLER which is characteristic of Piacentian (Doutsos ef al.. 1987).

LENCES.

ASTASAKIS, G.. DERMITZAKIS, M.D. & M.V. TRIANTAPHYLLOU, 1995, Stratigraphic
framework of the Gavdos island Neogene sediments. Newst. Stratigr.. 32, 1-15.

JOUIN, 1., 1959. Contribution a I’ etude geologique de la Grece septentrionale: les confirm de I’ Epire

de la Thessalie. Ann. Geol. des Pays Hellen.. 10, 483p., Athens.

IN, J., 1965. Geosynclines. Elsevier, Amsterdam, 335p.

JGREN, W.A., KENT, D.V.. SWISHER, C.C. & M.-P. AUBRY, 1995. A revised Cenozoic

geochronology and Chronostratigraphy. SEPM, Sp. Publ., 54, 129-212.

ER, W.H. & L. DIESTER-HAASS, 1988. Paleoproductivity: the benthic/planktonic ratio in

foraminifera as a productivity index. Mar. Geol., 81, 15-25.

ON, G. & 1.J. BIZON, 1967. Microfaunes planktoniques du Paleogene superieur et du Neogene marin

" en Grece occidentale. Giorn. di Geol. XXXV, 11, 2a, p.313.

CO. L.T.D., 1971. The geological results of petroleum exploration in Western Greece. LG.5.K., 10, 1-

73, Athens.

ERMITZAKIS, M.D., 1978, Stratigraphy and sedimentary history of the Miocene ol Zakynthos (lonian

~ islands, greece). Ann. Geol. des Pays Hellen., 29, 47-186.

_ ZAKIS, M.D. & M V. TRIANTAPHY[.1.OU, 1991. Contribution to the stratigraphy of Miocene

~ sediments of Kassos island (South Sporades). Bull. Geol. Soc. of Greece, vol, XXV/2, 529-548,

Proceedings of the 5" Congress, Thessaloniki, May 1990.

DIESTER-HAASS, 1., 1978. Sediments as indicators of upwelling. In: R. Boje & M. Tomczak (Eds),
Upwelling Fcosystems. Springer, Heidelberg. 261-281.

ﬁOUTSOS TH., KONTOPOULOS, N. & D. FRYDAS, 1987. Neotectonic evolution of Northwestern

~ continental Greece. Geol. Rund.. 76/2, 1, 433-450.

I§RIN1A H., 1996. Late Cenozoic clastic sedimentation in West Crete-Apostoli Basin (Rethymnon
Province). PhD> Thesis, University of Athens, 187p.. Athens.

':;WINIA, H.. TRIANTAPHYLLOU, M.V. & M.D. DERMITZAKIS, 1997. Cyclic sedimentation and
bio'stra!igmphic—paleoecological analysis of the marine sediments of Potami section (Apostoli Basin-
Rethymnon Province, Crete). Procceedings of the 5" Hellenic Symposium of Oceanography and
Fishery, vol. 1,419-422,

GRIMSDALE, T.F. & FP.CM. VAN MORKHOVEN, 1955. The ratio between pelagic and benthonic

foraminifera as a means of estimating depthof deposition of sedimentary rocks. Proc. World
. Pet.Cong., 4™, RomiP'SK Bi%ﬁeﬁ% Sppacog” - Tufipa Mewhoyiag. AM.0.

|3
-




e

f

IACCARING, 8.,.1985. Mediterranean Miocene and Pliocene planktic Foraminifera. In: Bolli, H.M. et
(eds), Plankton Stratigraphy, 283-314, Cambridge Univ. Press, London.

TACOBSHAGEN, V., DURR, S.. KOCKEL, F., KOPP, K.-O, & G. KOWALCZYK, 1978. Structure and
geadinamicevolution of the"Aegean region. In=Closs. H. er al., (eds): Alps, Apennines, Hellenides.

" Inter-Union Comm..Geodynamics, Sci. Rep.. 38, 455-477.
JORISSEN; F.J./ 1988, Benthiic Foraminifera from the Adriatic Sea; Principles of phenotypic variation.
"1 Ut MicropalsBulls 37, 1#4p.

HALFAM. A (ED.). 1967."Depth indicators in marineedimentary environments, Mar. Geol., 5.329-555.

LUTZE. G., 1980. Depth distribution of benthic foraminifera on the continental margin off NW Africa.
Meteor Forschungsergeb.. Reihe C, 32, 31-80.

MARTINI, E.. 1971. Standard Tertiary and Quaternary calcareous nannoplankton zonation. In: Farinacci,
A, (Ed.) Proc. [I Plankt. Conf. Roma, 1970: Roma (Technoscienza), 2, 738-785.

MULLER. C., 1978. Neogene calcareous nannofossils from the Mediterranean - Leg 42A of the Deep Sea
Drilling Project. In: Hsu, K.J. et al.. Init. Rep. DSDP, 42, 727-751.

MULDER. DE E.F.)., 1975. Microfauna and sedimentary-tectonic history of the Oligo-Miocene of the
Tonian Islands and Western Epirus (Greece). Utr. Micropal. Buil., 13.

OKADA, H. & D.BUKRY, 1980. Supplementary modifiication and introduction ol code numbers (o the
low latitude coccolith biostratigraphic zonation. Marine Micropal., 5:321-325.

PAPAZACHOS, B.C. & P.E. COMNINAKIS, 1971, Geophysical und tectonic features of the Aegean arc.
J. Geophys. Res.. 76, 8517-8533.

PHLEGER, F.B., 1960. Ecology and distribution of recent foraminifera. Johns Hopkins Press, Baltimore,
p. 297.

RENZ, C., 1932, Die Akarnanische Kusteninsel Kalamos (Wesigriechenland).

RIO, D.. FORNACIARI. E. & 1. RAFFI, 1990. Late Oligocene through early Pleistocene calcareous
nannofossils from western equatorial Indian Ocean (leg 115). In: Duncan, R.A. er al. (eds). Proc.
ODP, Sci, Results. 115, College Station, TX (Ocean Drilling Program), 175-235.

STEHLIL, F.G.. 1966. Some applications of foraminiferal ecology. Proc. Sect. West Africa
Micropaleontol., Collog.. 1badan, Leiden, 223-239,

THEODORIDIS, S., 1984, Calcareous nannofossil biozonation of the Miocene and revision ol the
Helicoliths and Discoasters. Utr, Micropal. Bull., 32, 272p.

VAN DER ZWAAN. GJ., 1982, Palececology of late Miocene Mediterranean foraminifera. Urr
Micropal. Bull.. 25, 201p.

VAN DER ZWAAN, G.J., 1983, Quantitative analyses and the reconstruction of benthic [oraminiferal
communities. In: LE. Meulenkamp (Ed.), Reconstruction of marine paleoenvironments, Utr.
Micropal. Bufl., 30, 49-69.

VAN DER ZWAAN, G.J., JORISSEN. F.J. & H.C. DE STIGTER, 1990. The depth dependency of
planktonic/henthic foraminiferal ratios: Constraints and applications. Marine Geology, 95, 1-16.
ZACHARIASSE, W .. 1975, Planktonic foraminiferal biostratigraphy of the Late neogene ol Crete. Utr,

Micropal. Bull., vol. 11, 171p.

ZACHARIASSE., W.J., GUDJONSSON, L., HILGEN, FJ., LANGEREIS, C.G.. LOURENS, LJ.,
VERHALLEN, PLIM. & 1L.D.A. ZILDERVELD, 1990. Late Gauss to early Matuyama invasions of
Neogloboquadrina atlantica in the Mediterranean and associated record of climatic change.
Paleoceanography, 5, 239-252.

ZIUDERVELD, JD.A., LANGEREIS. C.G., HILGEN. F.J. VERHALLEN, PJJIM. & W.
ZACHARIASSE, 1991, Integrated magnetostratigraphy and biostratigraphy of the upper Pliocene-

lower Pleistocene trom the Monte Singa and Crotone areas in southern Calabria (Italy), Farth
Planet. Sci. L@fﬂf”\‘ﬁ‘ﬂ, W@pﬂm "@ed6@pacTog” - TuAua MNewloyiag. A.MN.O.




