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DETERMINATION MACROBENTIC FLORA OF NORTHEASTERN MEDITERRANEAN
(GAZIPASA-ISKENDERUN)

ABSTRACT
The purpose of this study is to determine the macrobentic marine
flora of Northeastern Mediterranean (Gazipasa-Iskenderun) shores.

Seasonal samples of the shore macroflora were taken from the eight
stations selected along the coast. The samples were collected a depth of
12 m from five; 25 m from two and 40 m from one of the stations. The
effect of flora distributies was studied in four of the stations. A total
of 42 species were determined, 20 species belonging to Rhodophyta, 13
species belonging to Phaeophyta, 8 species belonging to Chlorophyta, and
1 species belonging to Spermatophyta. Maximum species diversity was found
at stations seven. P. oceanica (L.) Delile populations, which is an
endemic species of Turkish Mediterranean coasts, found to Dbe changed
under the stres beacuse lessepsian species and pollution.
Keywords: Northeastern Mediterranean, Macrobentic Flora, Gazipasa,
Iskenderun, Turkey

KUZEYDOGU AKDENIZ KIYILARI (GAZIPASA-ISKENDERUN)'NIN
MAKROBENTIK DENiZ FLORASI

OZET

Bu c¢alismada, Kuzeydou Akdeniz kiyilara (Gazipasa-Iskenderun)
makrobentik deniz florasinin belirlenmesi amaclanmistir. Calisma, sekiz
istasyonda mevsimsel Orneklemelerle yiiriitiilmiistiir. Istasyonlarin besinde
12, ikisinde 25 ve birinde 40 m derinlikler temel alinarak derinligin
makrobentik flora dadilimina olan etkileri de arastirilmistair.
Calisma sonunda Rhodophyta’dan 20, Phaeophyta’dan 13, Chlorophyta’dan 8
ve Spermatophyta dan 1 olmak {Uzere toplam 42 tirin bdlgede dagilim
gbsterdigi tespit edilmistir. Maksimum tir c¢esitliligi 7. istasyonda
bulunmustur. Akdeniz’in endemik tlUri olan P. Oceanica (L.) Delile
populasyonlarinin bazi lesepsiyen tlurler ve kirlilik gibi nedenlerle
giderek bozuldugu tespit edilmistir.

Anahtar Kelimeler: Makrobentik Flora, Kuzeydodu Akdeniz, Gazipasa,

Iskenderun, Tiirkiye
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1. INTRODUCTION (GIRiS)

Algae and other plants are the main determinants of the efficiency
of aquatic ecosystems. Algae are of great ecological importance, since
they maintain oxygen and carbon dioxide Dbalance 1in the aquatic
environment; constitute the first link of the food chain, and; some algae
species serve as pollution indicators. On the other hand, macroalgae, in
particular, provide places for aquatic organisms to feed, breed, shelter
and seek ©protection. Locations with abundant algae populations are
important, since they enable many vertebrates and invertebrates to lay
their eggs, to hide their larvae and to protect themselves from predators
[1-27.

2. RESEARCH SIGNIFICANCE (CALISMANIN ONEMI)

The aim of the present study was to determine the macrobentic
marine flora of Northeast Mediterranean (Gazipasa - Iskenderun) shores.
It is very important to know, to descibe and to determine changes of
macrolagae species by the vyear the species of marine macrolagae of
Turkish Mediterranean Shores. By this study it 1is found the last
stiuation of P. oceanica which is called as mediterranean endemic species
and the economical algae species between Gazipasa-Iskenderun.

3. MATERIAL AND METHOD (MATERYAL VE METOD)

The infralittoral area of the northeastern Mediterranean coast of
Turkey (Gazipasa-Iskenderun) was selected as the study area (32° 12!
10.82"" — 35° 48" 53.23''") (Figure 1). This area covers approximately 1300
km of coastline. 8 stations were selected in the study area for seasonal
sampling of coastal algae. A depth of 12 meters was taken as basis in 5
stations, 25 m depth in 2 stations and 40 m depth in the remaining
station, and the effects of depth on algae distribution was analyzed in 4
stations.

Attention was paid to ensuring equal distribution of the sampling
stations along the study area and selection of sampling areas appropriate
for the study. The geographical locations of the sampling areas were
determined via GPS (Global Positioning System) .

32" 18 10.87 3s’ 48 53.27

TURKEY

Gazipasa VII. Station

tarsen

MEDITERRANEAN SEA

155 km
1

Figure 1. Map of northeastern mediterranean coastline
(Sekil 1. Kuzeydodu Akdeniz kiyilari haritasi)
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3.1. Collection ff Samples (Orneklerin Toplanmasi)

Samples were collected of Rhodophyta, Phaeophyta, Chlorophyta and
Spermatophyta macrobenthic species living in the infralittoral area of
the northeastern Mediterranean coasts. Sampling took place in spring,
summer, fall and winter months (depending on the sea conditions at the
study stations) during 2007-2008.

Most of the sampling stations were close to the direct effects of
sea waves. Samples were collected mainly from the upper infralittoral
area. In order to analyze the depth-induced changes in the population
distributions, a depth study was conducted at 3 stations in Gazipasa and
1 station in Mersin. The first depth study in Gazipasa was conducted at
0-40 m depth (Fener), the second depth study at 0-25 m (Gliney Kalesi),
the third depth study at 0-12 m (Halil Port) and the fourth depth study
at 0-12 m (Basparmak island). Samples were collected via SCUBA diving at
all sampling stations except for 7" station. In 7 station, free diving
was used to collect samples, as the station had a shallow and rocky sea
bottom.

Epilithic algae growing on rocks were collected with a scraper and
species in sandy and muddy areas were collected by hand Collected samples
were kept in sea water with 4% neutral formaldehyde content. Specimens
belonging to  Rhodomelaceae, Corallinaceae and Halimeda tuna 1is
identificated with 10% HCl in identification procedures for specific cell
wall properties. The samples were then transferred to the laboratory of
the Faculty of Fisheries, Suleyman Demirel University.

3.2. Imaging of Samples (Orneklerin Goriintiilenmesi)

Underwater and surface photographs of all stations included in the
study area were taken using digital cameras and video cameras. Video
cameras were used to record the underwater view of the stations, in order
to detect seasonal and depth-induced changes in the vegetation.

3.3. Identification of Samples (Orneklerin Tanimlanmasi)

Initially, all the samples were classified into two groups, as
either algae or flowery plants. Macroalgae were then classified into
green, red and brown algae on a seasonal basis. Some algae species were
examined under a microscope to assist identification. Macro photographs
were taken of samples. Samples were then stored in glass Jjars containing
of formaldehyde-including sea water, and were labeled with the collection
date and sampling station.

3.4. Cover and Abundance (Baskinlik ve Ortii)

While collecting the algae samples at the stations, a video camera
was used 1in order to identify dominant species and their 1levels of
abundance. Algae samples identified in the laboratory were then evaluated
using the cover-abundance scale developed by Braun-Blanquet et Pavillard

and Boudouresque [3]. Each number in the tables refers to the cover and
abundance value of that species.
Accordingly;

+: Rare, very low possibility of repeated sampling

1: Scarce, low possibility of repeated sampling (less than 5% of
the surface)

2: In patches, mid-level possibility of repeated sampling (5-25% of
the surface)

3: Sufficient number in the environment (25-50% of the surface)
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4: Abundant in the environment (50-75% of the surface)
5: Highly abundant in the environment (More than 75% of
the surface)

4. RESULTS AND DISCUSSION (TARTISMA VE SONUC)

The present study of the northeastern Mediterranean coasts of
Turkey (Gazipasa - Iskenderun) identified a total of 42 species: 20
Rhodophyta, 13 Phaeophyta, 8 Chlorophyta and 1 Spermatophyta species.

Taxa distributed in study area are listed in Table 1. In this table
were arranged for classes, all upper and lower categories were arranged
according to Riedl [4], Dural et al [5], Pankow [6], Oztirk [7 and 8],
Turna [9], Oztirk & Taskin [10] Delephine et al [11], Denizot [12],
Feldmann [13], Feldmann & Hamel [14, 15, 16, and 17], Feldmann & Feldmann
[18, 19, and 20], Fritsch [21], Ballesteros [22 and 23], Cormaci &
Furnari [24], Diapoulis & Haritonidis [25], Diapolis [26], Ercegovic
[27], Furnari et al [28], Nizamuddin & Lehnberg [29], Nizamuddin et al.
[30], Perret et al. [31], Rechinger [32], Rizzi [33 and 34], Tsekos &
Haritonidis [35].

SPERMATOPHYTA

Liliopsida

Posidoniaceae

Posidonia oceanica (L.) Delile

CHLOROPHYTA

Ulvales
Chlorophyceae
Ulvaceae

Ulva lactuca Linnaeus

Bryopsidales
Udoteaceae
Flabellia petiolata (Turra) Nizamuddin

Cladophorales
Anadyomenaceae
Anadyomene stellata (Wulfen) C. Agardh

Siphonocladales
Valoniaceae
Valonia macrophysa Kitzing

Dasycladales

Dasycladaceae

Acetabularia acetabulum (Linnaeus) Silva
Dasycladus clavaeformis (Roth) Agardh

Bryopsidophyceae

Bryopsidales

Scarabaeoidae

Codium bursa (Linnaeus) C. Agardh

Cryptonemiales
Halimedaceae
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Halimeda tuna (J.Ellis & Solander) J.V.Lamouroux

PHAEOPHYTA

Phaeophyceae

Dictyotales

Dictyotaceae

Padina pavonica (Linnaeus) Thivy

Dictyopteris membranacea (Stackhouse) Batters
Dictyota dichotoma (Hudson) Lamouroux
Dictyota linearis (C. Agardh) Greville

Taonia atomaria (Woodward) J. Agardh

Sphacelariales
Stypocaulaceae
Halopteris filicina (Grateloup) Kitzing
Halopteris scoparia (Linnaeus) Sauvageau

Fucales

Sargassaceae

Sargassum horunschuchii C. Agardh

Cystoseira crinita Duby

Cystoseira amantacea (C. Agardh) Bory de Saint-Vincent
Cystoseira adriatica Sauvageau (Spinosa)

Cystoseira barbata (Stackhouse) C. Agardh

Cystoseira compressa (Esper) Gerloff & Nizamuddin

RHODOPHYTA

Florideophyceae

Nemaliales

Liagoraceae

Ganonema farinosum (J.V. Lamouroux) K.C. Fan & Yung C. Wang

Nemaliales
Galaxauraceae
Galaxaura oblongata (Ellis and Solander) Lamouroux

Helminthocladiaceae
Liagora distenta (Mertens ex Roth) J.V. Lamouroux
Liagora viscida (Forsskal) C. Agardh

Ceramiales

Rhodomelaceae

Chondria dasyphylla (Woodward) C. Agardh
Laurencia papillosa (C. Agardh) Greville
Laurencia obtusa (Hudson) J.V. Lamouroux
Laurencia succisa A.B. Cribb

Halopithys incurva (Hudson) Batters

Spyridiaceae
Spyridia filamentosa (Wulfen) Harvey

Corallinales

Corallinaceae
Corallina elongata Ellis & Solander
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Lithophyllum stictaeforme (J.E. Areschoug) Hauck
Jania rubens (Linnaeus) Lamouroux

Jania corniculata (Linnaeus) J.V. Lamouroux
Phymatolithon lenormandii (J.E. Areschoug) W.H. Adey
Melobesia membranacea (Esper) Lamouroux

Amphiroa rigida J.V. Lamouroux

Gigartinales
Peyssonneliaceae
Peyssonnelia squamaria (S. G. Gmelin) Decaisne

Cystocloniaceae
Hypnea musciformis (Wulfen) Lamouroux

Gelidiales
Gelidiaceae
Gelidium latifolium (Greville) Bornet and Thuret

The low number of species identified in station 8™ (Table 1) may
have resulted from the sandy environment of the station and openness of
the station to the effects of the waves. Compared to the other stations,
a higher number of species was identified in the 7" station, which was
shallow and had a rocky shoreline, which sheltered the station from wave
action. Such rocky areas provide anchoring points for algae and areas
which are protected from predators.

Table 1. Taxonomic groups according to stations
(Tablo 1. Istasyonlara gdre taksonomik gruplar)

Systematc Groups
Stations Chlorophyta Phaeophyta Rhodophyta Spermatophyta
I 1 3 13 1
IT 1 3 10 1
IIT 1 1 8 1
v 2 2 3 -
v 2 4 11 1
VI 1 6 1
VII 4 8 10 1
VII - 8 7 -
Analysis showed that the 7% station (Karatas-Fener) had
greatest abundance of macroalgae species and the highest species

diversity,

with 23 species.
the species showed that algae at the
covered a larger area compared to the stations

7th
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Table 2. Cover-abundance scale of Chlorophyta species in stations
(Tablo 2. Istasyonlara gdre Baskinlik ve 6rtii de§erleri)

Stations
I IT I1T v \Y4 VI VII VIII
U.lactuca +1
F.petiolata 2
A.stellata +1
V.macrophysa 2
A.acetabulum 1
D.clavaeformis 1
C.bursa 2 3 3 1
H.tuna 2
Table 3. Cover-abundance scale of Rhodophyta species in stations
(Tablo 3. Rhodophyta tiirlerinin istasyonlardaki baskinlik ve Orti
degerleri)
Stations
I 1T IIT v \% VI VII VII
G.farimosum 1 +1
G.oblongata 3 4 5 3 4
L.distenta 3 2 +1 1
L.viscida 3 3 3 2 +1 +1 2 2
C.dasyphylla 1 +1
S.flamentosa 3
L.papillosa 4
L.obtusa 3 2
L.succisa 2
H.incurva +1 +1
C.elongata 3 3 5 4 4 2 2
L.stictaeforme +1
J.rubens 3 4 5 1 3 2 4 2
J.corniculata +1
P.lenormandii + + +
M.membranacea 3 3 3 3 3 3
A.riigida 2 2 2 2 3 1
P.squamaria 2 5 5 2 1 +1
H.musciformis 1 1
G.latifolium 1
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Table 4. Cover-abundance scale of Phaeophyta species in stations
(Tablo 4. Phaeophyta tiirlerinin istasyonlardaki baskinlik ve orti

degerleri)
Stations
I I I I I I I I
P.pavonia 4 4 4 3 2 1 4 4
D.membranacea 2
D.dichotoma 4 4
D.linearis 3 3 4 2
T.atomaria 3
S.horunschuchii +1
H.filicina 2
H.scoparia 2
C.crinita 3
C.amantacea 3
C.adriatica 3
C.barbata 3
C.compresa 3 3 3
Table 5. Cover-abundance scale of Spermatophyta species in stations
(Tablo 5. Spermatophyta tiirlerinin istasyonlardaki baskinlik ve orti
degerleri)
Stations
I I I I I I I I
P.oceanica 5 5 3 2 4 2
Red and Dbrown algae (particularly brown algae species) are

indicators of water cleanliness. In addition, low occurrence of green
algae is also an indicator of a clean environment [9 and 36].

Species found in the stations were analyzed in terms of dominance.
Red algae were found to be the most dominant species, followed by brown
algae and green algae respectively. In the light of the data, it can be
concluded that most of the study stations have clean water, as do most of
the other areas of the Mediterranean coasts of Turkey [9]. An abundance
of green algae in the 7" Station, may be attributed to the effects of the
fishing port close to the station and pollution.

Turna [9] reported 9 brown algae species of the order Fucales in a
study he carried out. Presents the distribution of species sampled
during the present study. This indicates that the majority of species
belonging to the genus Cystoseira occurred in 5%, 6™, 7" stations.

In the present study, 5 Fucales species of the genus Cystoseira
were found in the area between 1°° and 8™ stations. This suggests that
Mediterranean shores provide appropriate habitats for members of the
order Cystoseira.

Among the algae species found in the present study, H. musciformis
and S. flamentosa (red algae) are used to produce “Hypnean” and “agar”,
respectively; C. bursa and U. lactuca (green algae), L. distenta and L.
viscida are used to produce edible food; and brown algae, particularly,
Cystoseira and S. horunschuchii, are used in the production of alginic
acid and in the medical and pharmaceutical sectors [37]. It is thought
that these species identified in the study area can be also be utilized
in Turkey for economic purposes.
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Fritsch [21] stated that red algae are abundant in tropical waters.
High populations of red algae found at the study stations reflect the
subtropical climate of the study area.

The division Spermatophyta was represented by a single species, P.
Oceania, which 1s endemic to the Mediterranean. The Mediterranean
population of this plant, which is an indicator of clean areas, is known
to have decreased due to environmental pressure. The notable dominance of
P. oceanica over other species in the study area may be because these
areas are remote from environmental pressures and have appropriate
substrates. The fact that Phaeophyta is also dominant in regions rich in
P. oceanica species supports this suggestion.

P. oceanica was not observed in flower in any season during the
study. This supports Cirik’s [38] suggestion that it is very rare for P.
oceanica to reproduce sexually.
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