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ABSTRACT

A rich siliceous phytoplankton assemblage of early Piacenzian age, containing marine diatoms and
silicoflagellates. was found northern in fine laminated diatomite beds in the section Fortessa from the
northern central part of the Crete island (Province of Heraklion), which belongs to the Stavromenos
formation.

The diatom association belongs to the new local Thalassiosira leptopus Acme subzone, whereas the
silicoflagellates belong to the Acme subzones Dictvocha brevispina brevispina and Dictyocha cf.
neonautica respectively. Both groups of the siliceous phytoplankton indicates more or less a subtropical
paleoenvironment.

KEY WORDS: Diatoms-Silicoflagellates-Diatomites-Neogene-Piacenzian-Mediterranean area-Crete
Island-Biostratigraphy-Acme subzone-Quantitative data.

1. INTRODUCTION

In Crete island two sedimentation cycles are distinguished, which range correspond to the Upper
Miocene and Pliocene ume respectively (CRISTODOULOU, 1963). The Miocene and Pliocene
.L macrofossils of Central Crete have been investigated by PAPAPETROU-ZAMANI (1965),
' SYMEONIDES & KONSTANDINIDES (1970), DERMITZAKIS (1979). GEORGIADOU-DIKEOULIA
{1979). Other biostratigraphical studies concerning the marine successions on Crete are based on zonation
of bentonic foraminifera (FREUDENTHAL 1969, MEULENLKAMP 1969), ostracodes (SISSINGH,
1972; TSAPRALIS. 1976), calcareous nannoplankton (SCHMIDT, 1973; THEODORIDIS, 1984:
DRIEVER, 1988}, planktonic foraminifera (ZACHARIASSE, 1975) and silicoflagellates (FRY DAS, 1985,
1990, 1994, 1996).

The correlation of the marine zones with the succession of sporemorph associations was given by
BENDA & MEULENK AMP (1979}, while the first mastodont from Crete was described by BENDA at al.,
(1968). Date provided by BRUIIN & ZACHARIASSE (1979) make it possible to correlate mammal
associations with marine microfossil zones and sporomorphs.

2. THE FORTESSA SECTION

The Neogene sediments of the northern Heraklion district consist ol homogenous marls. grey clays
with brownish interbeds. fossiliferous yellowish marls and diatomites with a rotal thickenss of more than
100m. The present paper concerns exclusively the investigation of diatom and silicotlagellate associations
for establishing useful local stratigrpahical diatoms zones which could be correlated with the zones of
silicoflagellates and calcareous nannofossils FRYDAS (1985, 1990. 1994, 1996) DRIEVER ( 1988).

The Fortessa section (fig. la, b) belongs to the Stavromenos formation (ZACHARIASSE 1975;
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Jonkers, 1984).

Fig. 1l: Location of Fortessa section

(modified fram

Fig. 2: Correlations of the diatom, silicoflagellate
and calcareous nannoplankton acme-Zonation used
here (Frydas 19%0, 1996)
tion of Burckle 1978.
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...,JONHIS 1984), The 'Neogene. deposits of the sections are transgressively lying on the Tripolis

'_‘" 1 They consist of an alternation of yellowish-grey homogenous marls, sapropel and white-
ﬁmd diatomite beds, which generally appear in the upper part of the section,

- BIOSTRATIGRAPHY

L 8 11; £ -.-T’&Q present diatomy Aeme subzone Thalassiosira leptorus from the section Fortessa is correlated with

_' “5 r'the EFwell known wrepicalfsubtropical zonation frem several DSDP, ODP and other publications
. "'-*_..ltHUSTEDT 1930-1966:"HATJOS 1968, 1973: BUKRY & FOSTER 1973; KOIZUMI 1973, 1986, 1992;
' ADER & GERSONDE 1978; BURCKLE & TRAINER 1979; BALDAUF & TWAT 1995; BARRON
1985 SIMS et al. 1989; GERSONDE & VELITZELOS 1977; SIMS et al. 1989) and is based on low
latitude species. For the percentages variation of diatoms the following svmbols have been used. A:
Abundant (>20%). C:Common (11-20%), F:Frequent (4-10%), R:Rare (1-3%).

The percentage distribution of the diatom association is given in tab, 1. They consist of centric-(60% to
90%), meroplanktic- and benthic diatom species. The diatoms of the section are placed in an Acme
subzone where Thalassiosira feptopus is Irequent to abundant. It corresponds to the low latitude Nitzschia
Jouseae zone (sensu BURCKLE 1975; BARRON 1985; FRY DAS 1998).

J' Actinocyclus octonarius Coscinodiscus oculus iridis and Thalassiosira leptopus belong to the group of
' species characterized by labiate processes arranged on the valve (pl. 1, figs. 5,6). According to MEDLIN et
al, (1986) movement is reported for the first time in a centric diatom. This movement supports the
proposal that motility is achieved by the production of mucopolysaccharides through the labiate processes.

a: Silicoflagellates.

d Determination is eftectueded according to PERCH-NIELSEN (1985) and FRYDAS (1990, 1993,
1994). Following species are tound in the diatomite of the section Fortessa in the same samples as the
diatoms. Cannopilus major (Frenguelli) (F to C), Dictvocha brevispina ausonia (Deflandre) Bukry (F), D.
Brevispina brevispina (Lemmermann) (C). . fibula Ehrenberg (A). D. of. neonautica Bukry (C) (first
appearence in the sa.no.7), D. stapedia aspinosa Bukry (F), Distephanus binoculus (Ehrenberg) (R to F),
Ds. boliviensis boliviensis (Frenquelli) (F to C), Ds. quinquangellus Bukry & Foster (F), Ds. septenarius
i (Ehrenberg) (R), Ds. speculum quintus (Bukry & Foster) (R), Ds. speculum speculum (Ehrenberg) (C to A)
and Mesocena (Paradioctyocha) circufum Ehrenberg (F).

The silicoflagellate associations of the section belong to the Dictyocha brevispina brevispina and
Dictyocha cf. neonaurica Acme subzones (sensu FRYDAS, 1996). These acme-subzone correspond to the
subzone CN12a (Discoaster tamalis) of calcareous nannoplankion and to the Globorotalia bononiensis
zone of planktonic foraminifera (FRYDAS, 1990).

b: Diatoms.

The percentage vanation ol the diatom species reflects the conditions of a subtropical
paleoenvironment through the common presence of the warm-water species Azpeitia curvatulus, A.
nodulifer, Hemidiscus cuneiformis. Nitzschia marina. Thalassionema nitzschioides, Thalassiosira leptopus
J and Triceratium balearicum fa. biquadrara. Also, the dominance of the silicoflagellates species Dictyocha
brevispina brevispina and Dictyocha cf. neonautica indicates a warm-water paleoenvironment (FRY DAS
1996).

Wnoeiakn BiBAI0BAKkn "OedppacTog” - Turpa MewAoyiag. A.M.O.




Table 1.Percentage variation of diatoms in the Fortessa section.

dn-each-sampie 300 valyes were counted.

FQI F02 F03 F04 FO5 Fo6 Fo07 FO0§ FO9 F10 Diatoms from the section Fortessa (F0)
(p): planktonic, (m):meroplanktic, (b):
F| benthic species.
. 6 2 I 25 6 3 8 5 Actinocyclus octonarius Ehrenberg (m)
6 7 <l 7 4 <l A. octonarius var, tenelfus (Breb.) Hendey {m)
5 3 <] 3l i 1 Actinoprychus senarius (Ehr,) Ehrenberg (m)
4 2 1 <1 2 <l 9 7 Azpeitia curvatulus (Grunow) (p)
7 4 8 6 <| <l 3 2 Az nodufifer (A. Schmidt) (p)
<l <l 5 4 <1 2 3 2 2 Az vetustissima (Pantocsek) (p)
| <l <l 2 4 Racterfastrum comosum Pavillard (m)
<l <l <l 3 4 1 Biddulphia reomeyi (Bailey) Roper (b)
3 4 6 4 3 4 6 7 Chaetoceros gastridium (Ehr.) Brightwell (p)
9 6 16 11 b 10 7 9 8 fi Coscinodiscus asteromphalus Ehrenberg (p)
1 <l 1 <l 2 2 <l C. obscurus A. Schmidt (p)
24 29 37 13 41 M 36 21 22 M . oculus-iridis Ehrenberg (p)
<l 3 5 4 3 4 C. radiatus Ehrenberg (p)
7 9 11 14 18 17 3 4 8 5 Hemidiscus cunetormis Wallich (p)
<l <« <l 2 2 <l Navicula hennedyi Cleve (b)
2 4 3 4 <l 2 <l Nitzschia jouseae Burckle (p)
<l 1 2 <1 N. marina Grunow (p}
<l <l Rhabdenema adnaticum Kutzing (b)
<l 2 Rhizosolenia barboi (Brun) Tempere &
Peragallo (p)
4 b | 2 3 2 1 4 6 4 Stephanopyxis turris (Greville & Amott)
Ralfs {m)
<l 1 <1 Surirefla ovata Kutzing (b}
<l 4 3 1 <l 2 Thalassionema nitzschioides (Grun.) Hustedt (p)
1 <l <l <l Thalassiosira eccentrica (Ehrenberg) Cleve (p)
21 15 13 26 10 13 20 4 14 18 Th leptopus (Grunow) (p)
1 1 Thalassiothrix ¢l longissima Cleve &
Grunow (p}
<l [ <« <l <l Triceratium balearicum Cl. & Gru. fa.

biquadrata (Janischy Hustedt (b)

WnoiakA BiBAI0BAKkN "OedppacTog” - TuAua Mewloyiag. A.MN.O.




2 PLATE 1

J Wneoiakr BiBAI0Brkn "@edppaocTog” - TuApa Mewhoyiag. A.MN.O.

a7l



PLATE i
Diatom and silicoflagellate photomicrographs magnification x 650
Figs. 1 1o 21: Diatoms

0§ Coscinodiscus asteremphalus Ehrenberg. sample FO3

Y, R Coscinodiscus obseurus A, Schmidt, sarFo3

Fig 3] Rhizosolenia barboi (Brun) Tempere & Peragallo, sa. Fol0.

Figed; Coscinodiscus-oculus-iridis Ehrenberg, sa. Fo3,

Fig: 5,60  Thalassiosiralepropus (Grunow), sa. Fo3: Arrows indicate the rounded labiate
~ - _proceésses on the valve.

ke Heimidiscus cuneiformis Wallich, sa. Fo7.

Fig. 8: Azpeitia curvatulus (Grunow), sa, Fo7.

Fig. 9: Actinocyclus octonarius Ehrenberg, sa. Fo2.

Fig. 10: Actinocyclus octonarius var. tenellus (Brebisson) Hendey, sa. Fo2.
Fig. 11,12: Biddulphia tuomeyi (Bailey) Roper sa. Fo7: 11: Girdle view. 12:Valve view.

Fig. 13: Nitzschia cf. jouseae Burckle, sa. Fo9.

Fig. 14; Stephanopyxis turris (Greville & Ammot) Ralfs, sa. Fo2 (a); sa. Fol0 (b).
Fig. 15: Surirella ovara Kutzing, sa. Fo9.

Fig. 16: Actinoptychus senarius (Ehrenberg) Ehrenerg, sa. Fo9.

Fig. 17: Thalassiosira eccentrica (Ehrenberg) Cleve, sa. Fo9.

Fig. 18,19: Bacteriastrum comosum Pavillard, sa. Fo8; 18: Scaning electron microscope x
1500; 19: Light microscope x 630,

Fig. 20: Triceratium balearicum Cleve & Grunow fa. hiquadrata (janisch) Hustedt, sa.
FoS8.
Fig. 21: Rhabdonema adriaticum Kutzing, sa. Fo9.

Figs. 22 to 30 Siliciflagellates
Fig. 22: Distephanus speculum speculum (Ehrenberg), sa. Fo9.

Fig. 23: Mesocena (Paradictyocha) circulus Ehrenberg, sa. Fo9.

Fig. 24: Dictyocha cf. neonautica Bukry, sa Fo9.

Fig. 25: Dictyocha brevispina ausonia (Deflandre) Bukry. sa. Fo2 (aberrant form).
Fig. 26: Dictyocha brevispina brevispina (Lemmermann) sa. Fo2.

Fig. 27,28: Cannopilus major (Frenguelli), sa. Fo2; Lateral view.
Fig. 29, 30: Distephanus boliviensis bolieviensis (Frenguelli); sa. Fo2; 29: Basal ring. 30:
Apical ring.
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