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Abstract

The present paper reports three species of dinoflagellates viz., Ceratium deflexum (Kofoid)
Jorgensen, Ceratium longissimum (Schroder) Kofoid, Triposolenia bicornis Kofoid and three
species of diatoms viz., Lyrella lyra (Ehrenberg) Karajeva, Pleurosigma reversum Gregory,
Trachyneis aspera (Ehrenberg) Cleve, all belonging to marine phytoplankton for the first time from
coastal waters of Turkey. Ceratium deflexum was also new record for the Aegean Sea and
Pleurosigma reversum for the Eastern Mediterranean. Original photographs and some ecological
and morphological characteristics of six phytoplankton species are given.

Introduction

The Island Bozcaada is located between 25°57'48"E-26°05'00"E longitudes and
39°47'18"N-39°50'54"N latitudes in the northeast Aegean Sea with an area of 42 km?. In
the Aegean Sea, there are three various water masses viz., surface water, an intermediate
layer and deep water. The northern surface waters in the Aegean Sea, where Bozcaada is
located, are under the effect of the Black Sea waters which display the characteristics of
brackish water. The salinity is 26-35 p.s.u. The southern and middle parts are affected by
the Mediterranean waters (Yice, 1995).

Most of the studies were carried out in the middle and southern parts of the Aegean
Sea in Turkish coastal waters. But, there is no detailed information on phytoplankton and
their ecological features in northern part. Only, Balkis & Koray (2001) reported the
presence of Pyrophacus vancampoae (Rossignol) Wall & Dale in northern part of the
Aegean Sea previously unknown from the Eastern Mediterranean Sea.

In this study, 6 phytoplankton species are reported for the first time in Turkish
coastal waters. According to present literature, one of these was new record for the
Aegean Sea and another one for the Eastern Mediterranean. This study has contributed
some more species to the regional check-list of the phytoplankton species of Turkish seas
(Koray, 2001).

Materials and Methods

This research was carried out in neritic water of Bozcaada Island between 2000-2001
(Fig. 1). The samples were collected seasonally with horizontal tows from the subsurface
(0.5 m) with a 55 pm plankton net. Material was fixed with neutral formaldehyde 4%
solution and observed under inverted phase-contrast microscope equipped with a
microphotosystem at a magnification of X400. Species were identified after reference to
Van-Heurck (1896); Kofoid & Swezy (1921); Wood (1954, 1968); Trégouboff & Rose
(1957); Hendey, (1964); Abe, (1967); Subrahmanyan, (1968); Taylor, (1976); Rampi &
Bernhard, (1980); Dodge, (1982); Throndsen, (1983); Foged, (1985); Ricard, (1987) and
Round et al., (1990).
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Fig. 1. Research stations in neritic water of Bozcaada Island.

At each sampling points measurements of salinity (p.s.u.), temperature (°C) and
dissolved oxygen (mg IY) were performed with a 3 | water sampler. The Mohr-Knudsen
method (lvanoff, 1972) was used to measure salinity values, and the Winkler method
(Winkler, 1888) for dissolved oxygen (DO) values.

Diagnostic morphological characters of these species are described and their original
photographs are given (Fig. 2 a-f).
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Results

Six species of marine phytoplankton were observed for the first time from the coastal
water of the Bozcaada Island, Turkey. Three belonged to dinoflagellates viz., Ceratium
deflexum (Kofoid) Jorgensen, Ceratium longissimum (Schréder) Kofoid, Triposolenia
bicornis Kofoid. The other three belonged to the diatoms viz., Lyrella lyra (Ehrenberg)
Karajeva, Pleurosigma reversum Gregory, Trachyneis aspera (Ehrenberg) Cleve. Of
these, four species are new to the Turkish seas, one species (Ceratium deflexum) to the
Aegean Sea and another one species (Pleurosigma reversum) to the Eastern
Mediterranean. Round et al., (1990), Hasle & Syvertsen (1997) and Steidinger & Tangen
(1997) were used in classification of species. These species are listed below:

Class: DINOPHYCEAE

Order: Gonyaulacales F.J.R.Taylor
Family: Ceratiaceae Lindemann
Genus: Ceratium Schrank

Ceratium deflexum (Kofoid) Jorgensen (Fig. 2 a)

Ceratium deflexum, Subrahmanyan, 1968: 78, text-fig. 146.
Ceratium recurvatum, Taylor, 1976: 74, pl. 21, fig. 209.

Body small. Epitheca slightly oblique. Hypotheca is a little longer than epitheca. It
has long horns. Left antapical horn arises posteriorly and it turns to the right distally.

Distribution: August 2000 (station 2; 22.0 °C; 33.7 p.s.u.; 7.90 mg L1), September 2001
(station 2; 22.0 °C; 35.3 p.s.u.; 9.30 mg L™, station 4; 22.0 °C; 33.7 p.s.u.; 8.62 mg L1).

Arabian Sea, East of Ceylon, Indian Ocean, Eastern Australia, Great Barrier Reef,
South and East China Sea, Pacific Ocean, Western Mediterranean (Subrahmanyan, 1968;
Travers, 1975; Taylor, 1976).

Ceratium longissimum (Schrdder) Kofoid (Fig. 2 b)

Ceratium longissimum, Wood, 1954: 299, fig. 228; Taylor, 1976: 85, pl. 17, fig. 175;
Rampi & Bernhard, 1980: 63, tav. 28.
Ceratium longissimus, Subrahmanyan, 1968: 63, text-fig. 111.

Body small. Epitheca oblique, strongly convex left and slightly convex right contour.
Base contour not depressed, weakly convex. Hypotheca somewhat longer, very obliquely
placed left side contour. Horns are very long. Apical horn slightly bent. Antapical horns
sharply bent round forwards, more or less parallel to the apical horn. Left antapical horn
obliquely directed backward. The right horn transverse, somewhat longer than left.

Distribution: November 2000 (station 3; 16.7 °C; 36.2 p.s.u.; 9.46 mg L™).

Indian Ocean, Atlantic Ocean, Pacific Ocean and Mediterranean Sea (Balear,
Tyrrhenian, Ligurian, lonian, Adriatic, Aegean, Levantine) (Travers, 1975; Taylor, 1976;
Revelante, 1985/1986; Gémez, 2003).

Order: Dinophysiales Lindemann
Family: Amphisoleniaceae Lindemann
Genus: Triposolenia Kofoid
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Fig. 2 a- Ceratium deflexum, b- Ceratium longissimum, c- Triposolenia bicornis, d- Lyrella lyra,
e- Pleurosigma reversum, f- Trachyneis aspera (Scale bar: 40 pm).
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Triposolenia bicornis Kofoid (Fig. 2 c)

Triposolenia bicornis, Abe, 1967: 114, fig. 45; Wood, 1968: 128, fig. 400; Taylor, 1976:
31, pl. 3, fig. 33; Rampi & Bernhard, 1980: 183, tav. 88.

Epitheca small and slightly convex. Neck elongate. Antapical horns are bent and
there are small processes on the each sides.

Distribution: February 2001 (station 2; 13.7 °C; 37.5 p.s.u.; 7.72 mg LY.
Indian Ocean, Mediterranean Sea (Balear, Tyrrhenian, Ligurian, lonian, Adriatic,
Aecgean), Atlantic Ocean and Pacific Ocean (Wood, 1968; Taylor, 1976; Gémez, 2003).

Class: BACILLARIOPHYCEAE
Order: Lyrellales D. G. Mann
Family: Lyrellaceae D. G. Mann
Genus: Lyrella N. I. Karajeva

Lyrella lyra (Ehrenberg) Karajeva (Fig. 2 d)

Lyrella lyra, Ricard, 1987: 95, figs. 735-736; Round et al., 1990: 460, figs. a-j.
Navicula lyra, Van-Heurck, 1896: 202, pl. 4, fig. 161; Hendey, 1964: 209, pl. 33, fig. 2.;
Foged, 1985: 41, pl. 11, fig.1.

Valve with coarse puncta and broadly elliptic. Valve surface striae. Raphe system
central and surrounded by a narrow hyaline zone.

Distribution: February 2001 (station 2; 13.7 °C; 37.5 p.s.u.; 7.72 mg L, station 3;
13.7°C; 37.6 p.s.u.; 7.78 mg L), June 2001 (station 3; 19 °C; 36.4 p.s.u.; 7.61 mg L),
September 2001 (station 1; 21.8 °C; 33.8 p.s.u.; 9.13 mg L), December 2001 (station 3;
14.8 °C; 36.9 p.s.u.; 7.80 mg L, station 4; 14.7 °C; 37.0 p.s.u.; 7.55 mg L™1).

North Sea, Mediterranean Sea (Adriatic, Aegean, Levantine), Black Sea, Atlantic
Ocean (Van-Heurck, 1896; Hendey, 1964; Salah & Tamas, 1970; Travers, 1975; Foged,
1985; Revelante, 1985/1986; Zaitsev & Alexandrov, 1998; Moita & Vilarinho, 1999).

Order: Naviculales Bessey
Family: Pleurosigmataceae Mereschkowsky
Genus: Pleurosigma W. Smith

Pleurosigma reversum Gregory (Fig. 2 €)

Pleurosigma reversum,Van-Heurck, 1896: 256, pl. 28, fig. 797.
Rostrum very narrow. The median portion and apices of valve are inflated.

Distribution: February 2001 (station 4; 13.8 °C; 37.4 p.s.u.; 7.47 mg L™).
North Sea (Van-Heurck, 1896), Corsica (Koray, T personal communication).

Order: Naviculales Bessey
Family: Naviculaceae Kiitzing
Genus: Trachyneis (Ehrenberg) Cleve
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Trachyneis aspera (Ehrenberg) Cleve (Fig. 2 f)

Trachyneis aspera, Hendey, 1964: 236, pl. 29, fig. 13; Foged, 1985: 57, pl.13, fig. 8;
Ricard, 1987: 100, figs. 834-839; Round et al., 1990: 568, figs. a-j.
Navicula aspera, Van-Heurck, 1896: 205, pl. 4, fig. 165.

Valve elliptic to linear lanceolate. Valve face curved and apparently covered with
coarse puncta. Raphe system central and surrounded by a narrow hyaline zone.

Distribution: May 2000 (station 3; 17.5 °C; 34.5 p.s.u.; 9.41 mg L™?)

Atlantic Ocean, North Sea, Mediterranean (Adriatic, Aegean), Black Sea (Hendey,
1964; Travers, 1975; Foged, 1985; Revelante, 1985/1986; Zaitsev & Alexandrov, 1998;
Moita & Vilarinho, 1999).

Discussion

So far, a total of 7 Procaryote and 485 Eucaryote taxa has been reported from the
Turkish coastal waters (Koray, 2001). Six species of this study were previously identified
from the Mediterranean Sea. But, Ceratium deflexum is new record for the Aegean Sea
and Pleurosigma reversum for the Eastern Mediterranean. Ceratium deflexum is very rare
(Taylor, 1976). Taylor (1976) stated that there is a marked resemblance in the body shape
and the formation of the right antapical horn to C. trichoceros and C. contrarium and this
taxon is a conglomerate of several species exhibiting a particular type of horn aberration.
Pleurosigma reversum is rarely reported and information on its ecology and distribution
is scarce. This species was firstly described from the North Sea (Van-Heurck 1896) and
Professor Dr T. Koray mentioned its presence from Corsica in a personal communication.
There is not any record of this species from Eastern Mediterranean Sea.

Most of the species were obtained under thermophilic conditions (summer-autumn).
Throughout the sampling period these new recorded species were found in the range of
13.7-23.0°C, 32.2-37.6 p.s.u. and 7.47-9.67 mg I%.

The occurrence of these species for the fist time in this study may be related to the
lack of adequate studies in this region. It is possible that these species may have recently
been transported to the area by current systems and balast waters may have caused the
transportation of marine organisms from one site to another. According to Halim (1990)
the Suez Canal plays a major role in the migration to the Mediterranean of Red-Sea and
Indo-Pacific dinoflagellates. Moreover, the North Aegean Sea is influenced by the colder
and less saline Black Sea water passing through the Dardanelles straits and receiving the
outflow of several rivers discharging along the North coast (Poulos et al., 1997; Pitta &
Giannakourou, 2000).
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