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1. GIRIS

Deniz fauna ve florasmna iliskin olarak Manavgat nehri mansabi bélgesinde
toplanan veriler hakkindaki bu kesin rapor INTEC Miihendislik Inc.in istei lizerine
hazirlanmistir. Rapor Haziran 1995°te yapilan trol, dalgiglik, drec, fito ve zoo-plankton
ile taban arastir-malari hakkinda istenen kesin degerlendirme ve yorumlari icermektedir.
Rapor ayrica su kalitesine iliskin 6lgiimlerin sonug ve yorumlarint da kapsamaktadir.

Rapor gergeklestirilen islere gore diizenlenmistir. Buna kargin yapilan tiim iglerin
ortak yani olan materyal ve metod bir tek kisimda toplanmgtir.
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2. MATERYAL VE METOD

Bu kisim

- fito ve zoo-plankton,

- bentik aragtirmalar,
- dalgi¢ calismalarinda makro algler,
- drec ve
- taban érnekleri,

- trol ve

- su kalitesi él¢iimlerine

iliskin toplanan materyal ve uygulanan yéntemleri kapsamaktadur.

[stenen materyalin toplanmasi i¢in 13 Haziran 1995’te baglayip 18 Haziran
1995°te sona eren bir deniz seferi yapilmistir. Bu siire sefer dncesi hazirlhik ve sefer
sonrasi bitirme ¢alismalar1 igin harcanan zamant kapsamamaktadir. Sefer siiresince
calisilan istasyonlar ile incelenen hatlar Sekil 1 - 5 “te verilmektedir. Yukarida siralanan
islerin gergeklestirilmesi igin tam donanimh BILIM aragtirma gemisi kullanilmistir,

2.1. FITOPLANKTON

Manavgat agiklarindaki fitoplankton érnekleri 16-17 Haziran 1995°te toplam 14
istasyondan toplanmistir. Bu istasyonlarin yerleri Sekil 1'de gosterilmektedir.

Ornekleme derinligine, Seki disk derinligi ve tuzluluk kesitleri ve su kolonunun
hidrografik yapisi gozoniine alinarak karar verildi. Yiizey orneklemesi bir kova
kullanilarak {istteki (0.5 m) su tabakasindan yapilmigtir. Daha derinden alinan
orneklerde Rozet drnekleyicisi kullanilmistir.

15-20 litre deniz suyu (Tablo 1) gemide 55 mikrometrelik bir agdan siiziildii ve
%4’ liik tamponlanmis formalin ¢dzeltisinde tesbit edilmistir. Alinan 6rnekler yaklagik 5
ml’ye yogunlastinldi ve 6lgekli bir petri kabina alinarak tanimlama ve sayim islemleri
ters plankton mikroskopu kullanilarak yapilmistir. Toplam 6rnegin % 20’si sayim igin
gozden gegirilmistir. Kiigiik fitoplankton tiirlerinin analizi igin ornekten 2-3 damla
x1000’e kadar biiyiitme kullanilarak taranmigtir. Sonuglar metre kiipteki organizma
sayisi olarak verilmektedir.



Sekil 1: Manavgat agiklarindaki istasyon agi
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Sekil 2. Dalgi¢ deneyi hatlar






12

MANAVGAT SU TEMIN PROJES]
KIYIDAN UZAKTAKI GENEL DUZENI

M 10m]
¢1~@\> \\jf\
25m— |
dﬂf\‘“‘“%\
::";3“—7 %\(\ -
- f//\ N\ \\ |
126m____ \ x&a
150m \ﬁ\\z\
25m
""’%Régzsm ZTgrk W\ N \
300m b N %\ \ 50m
175m

e

~~75m

100m
125m

150m

Sekil 4: Dip trolii hatlari (1-3 nolu koyu gizgiler )




13

| 1 l ! ). S (A | 1 1 s
B S
36.80- g T
Ty
N>
36.70-|
L s e R e L I T J
3110 3120 3130 3140 3150 3160 31.70 3180 31.90

Sekil 5: Manavgat agiklarinda akustik hat diizeni



14

Tablo 1: Haziran 1995’te Manavgat agiklarindaki her bir istasyonun gesitli derinlik-
lerinden fitoplankton 6rneklemesi igin siiziilen su hacmi.

Sise Istasyon Ornekleme Tarih Siiziilen su
No No derinligi (m) hacmi (L.)
1 Nehir suyu Yiizey 17.6.1995 12.0
2 1 Yiizey 16.6.1995 20.0
3 1 6 16.6.1995 17.5
4 1 10 16.6.1995 175
5 2 10 16.6.1995 15.0
6 2 Yiizey 16.6.1995 20.0
7 3 Yiizey 17.6.1995 20.0
8 3 8 17.6.1995 20.0
9 3 Yiizey 16.6.1995 20.0
10 4 Yiizey 17.6.1995 20.0
11 4 5 17.6.1995 20.0
12 5 6 16.6.1995 16.5
13 5 13 16.6.1995 20.0
14 5 Yiizey 16.6.1995 20.0
15 5 10 16.6.1995 20.0
16 6 20 16.6.1995 14.8
17 6 11 16.6.1995 15.0
18 6 Yiizey 16.6.1995 20.0
19 fi 4 17.6.1995 20.0
20 7 12 17.6.1995 20.0
21 7 16 17.6.1995 20.0
22 7 Yiizey 17.6.1995 20.0
23 8 6 17.6.1995 20.0
24 8 20 17.6.1995 20.0
25 8 12 17.6.1995 20.0
26 8 3 17.6.1995 20.0
27 8 Yiizey 17.6.1995 20.0
28 9 Yiizey 17.6.1995 20.0
29 9 8 17.6.1995 20.0
30 9 15 17.6.1995 20.0
31 9 35 17.6.1995 20.0
32 10 25 17.6.1995 20.0
33 11 10 17.6.1995 20.0
34 10 50 17.6.1995 20.0
35 10 3 17.6.1995 20.0
36 10 Yiizey 17.6.1995 20.0
37 10 10 17.6.1995 20.0
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Tablo 1’in devami

Sise Istasyon Ornekleme Tarih Siiziilen su
No No derinligi (m) hacmi (L.)
38 11 40 17.6.1995 20.0

39 11 4 17.6.1995 20.0

40 - 11 Yiizey 17.6.1995 20.0

41 12 4 17.6.1995 20.0

42 12 Yiizey 17.6.1995 20.0

43 12 40 17.6.1995 20.0

44 12 10 17.6.1995 20.0

45 13 20 17.6.1995 20.0

46 13 11 17.6.1995 20.0

47 13 30 17.6.1995 20.0

48 13 Yiizey 17.6.1995 20.0

49 13 40 17.6.1995 20.0

50 13 5 17.6.1995 20.0

51 14 5 17.6.1995 20.0

52 14 20 17.6.1995 20.0

53 14 35 17.6.1995 20.0

54 14 Yiizey 17.6.1995 20.0

55 14 10 17.6.1995 20.0

Tamimlamada kullanilan kaynaklar sunlardir: CUPP (1977), DREBES (1974),
HENDEY (1976), KORAY ve GOKPINAR (1983), MASSUTI ve MARGALEF (1950),
PALMER (1980) RAMPI ve BERNARD (1978, 1980), ROUND et al. (1992), SMITH
(1933), ve TREGOUBOFF ve ROSE (1978).

2.2. ZOOPLANKTON

Tabanin bir kag metre {istiinden baslayarak su yiizeyine kadar dikey alinan
zooplankton drneklemesinde 175n goéz agiklign ve 50 cm agiz ¢apr olan standard bir
zooplankton ag1 kullanilmigtir. Laboratuvar analizleri igin rnekler hemen tamponlanmis
formalin ¢ozeltisinde tespit edilerek saklanmustir. Ornekler laboratuvarda FULSOM
béliiciistiyle esit miktarlara ayrilarak, 6rnegin yogunluguna gére Tablo 2’de belirtilen
kismi binokiiler mikroskop altinda tanilanmis ve sayilmistir.

Ornek alinan istasyonlarin yerleri Sekil 1'de ve diger ayrintilar ise Tablo 2'de
verilmektedir.



16

Tablo 2: Zooplanktonlarin 6rnekleme tarihi, derinligi ve laboratuvarda islenen kismu.

Istasyon Ornekleme Ornekleme Islenen kisim
tarihi derinligi (m)
1 16 Haziran 1995 10 1/16
2 16 Haziran 1995 10 1/8
3 17 Haziran 1995 8 1/16
4 17 Haziran 1995 8 1/8
5 16 Haziran 1995 20 1/8
6 16 Haziran 1995 20 1/8
7 17 Haziran 1995 15 1/16
8 17 Haziran 1995 22 1/16
9 17 Haziran 1995 42 1/32
10 17 Haziran 1995 62 1/64
11 17 Haziran 1995 80 1/64
12 17 Haziran 1995 55 1/32
13 17 Haziran 1995 90 1/32
14 17 Haziran 1995 150 1/64

Tiir tayinleri i¢in kullanilan kaynaklar sunlardir: NEWELL ve NEWELL, (1973)
TREGOUBOFF ve ROSE (1978), CARLI ve CRISAFI, (1983).

2.3. BENTIK ARASTIRMALAR

Degisik nedenlerden dolayu iig tip bentik 6rnekleme yapilmistir.

i) Makro alg populasyonunun tahmini igin dalma,

ii) daha derinde bulunan iri ve biiyiik bentik fauna ve floranin toplanmast igin drec
orneklemesi ve

iii) sediman ile maio ve makro faunannin belirlenmesi igin kumkapar (grab) érneklemesi.

2.3.1. DALGIC CALISMASINDA BENTIiK MAKRO ALGLER

Sekil 2’de verilen hatlarda rastlanacak makro algleri kaydetmek igin iki deniz
biyologu tiiple dalmiglardir. Bu &rnekleme diger ¢aligmalara paralel yapilmigtir. Hat
boyunca (yerinde) tanimlanamayan organizmalar toplanarak laboratuvarda tanimlan-
mistir.
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Hat boyunca gerilen kilavuz ipinin bir ucu kiyida tespit edilmis diger ucuna bir
samandira baglanarak 10 m derinlikte batiilmigtir. Dalgig bu halati su altinda takip
ederek karsilagtigi makrofitleri kayit ederken bir lastik bot ¢alismay1 yukaridan izlemistir.

2.3.2. DREC iLE ORNEKLEME

Manavgat mansabina yakin bolgedeki hatlar boyunca (Sekil 3) agiz agikhig
25x60 cm olan bir drec ¢ekilmistir. Drec ¢ekim mesafeleri 0.3 ile 0.54 deniz mili arasinda
olmustur.

Giiverteye alinan drec orneklerinin 6nce gamuru yikanmig, sonra kalitatif olarak
islenmistir.

2.3.3. KUMKAPAR (GRAB) ILE ORNEKLEME

Bentik érnekler, kiyidan itibaren 170 m. derinlige kadar, 6rnekleme alan1 0.1 m’
olan Van Veen tipi kumkapar ile alinmistir (Sekil 1). Ornekler gemide g6z agikhigi 1 ve 2
mm olan eleklerden elenmistir. Eleklerin tizerinde kalan kisim kavanozlara alinarak
tizerine NaHCO; ile tamponlanmis %2’lik formaldehit (pH=8) eklendi ve daha sonra
yapilacak incelemeler igin laboratuvara getirilmistir.

Laboratuvarda 6nce, binokiiler mikroskop altinda organizmalar sedimandan
secilmis ve %70’lik alkol igerisine konulmustur. Daha sonra tiir tanim1 yapilarak bireyler
sayilmigtir. Tammlanan organizmalar, “Poliketler, Yumusakg¢alar ve Kabuklular” olarak
iic ana omurgasiz grubuna ayrilmigtir. Geriye kalanlar (Nemertinler, Sipunkiilidler ve
Derisi dikenliler) ise “digerleri” seklinde gruplandirilmistir.

PRIMER paket programi ile ¢ok yonlii analizler (Multivariate analyses)
yapilmigtir: Bray-Curtis benzerlik matrisi kullamlarak siniflandirmada, Grup Ortalama
Kiimesi Teknigi yardimiyla benzerlik matrisi olusturulmustur. Bu teknik ile,
organizmalarin alanlar (ya da istasyonlar) arasindaki benzerlik diizeyi belirlenebilmistir.
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2.4. DEMERSAL VE PELAJIK BALIK TURLERI

Chondrichthyes ve Osteichthyes’e ait organizmalar dip ve ortasu trol aglan
kullanilarak avlanmistir. Torba goz genislikleri 14 mm olan aglarin mantar yaka
uzunluklar1 42m ‘dir

Derinligin birden bire degismesi ve sahanlik egiminin yiiksek olmasi nedeniyle
planlanmis olan derin su dip trolii galismasi gergeklestirilememistir. Buna karsin s1g su
caligmalari 18, 30, ve 60 metre derinlik alanlarinda yapilabilmistir. Dip trolii hatlar1 Sekil
4’te verilmektedir. Bu sekilde de goriildiigii gibi dip trolii hatlarinda batiya dogru kiigiik
bir kayma vardir. Bu iki nedenden dolayr gerekliydi; i) bolgenin dogu kesimi tabanin
kayalik olmasi nedeniyle dip troliine elverigsizdi, ii) daha énce konulmus olan akinti
olger, planlanan dip trolii hatti igerisinde idi. Arastirma alamimin darligi dikkate
alindiginda hatlarda yapilan kiigiik kaymalar balik toplulugu yapisi agisindan énemsizdir.

Giiverteye alinan bahik &rnekleri dnce tiirlerine ayrildi sonra her tiiriin toplam
agirligr kaydedilmistir.

Sekil 5°te gosterilen zik-zak hatlar tizerinde gidilerek yapilan balikgilik akiistigi
galismalan agik suda dnemli bir pelajik balik toplulugunu ortaya koymamistir. Cogu
balik yogun olarak kita sahanligi alani igerisinde bulunmustur. Bu nedenle gidilen hatlar
balik dagilimini daha iyi kapsatilabilmesi igin biraz kiya yaklagtiriimistir,

2.5. SUKALITESIi ARASTIRMALARI

Sekil 1°de verilen istasyonlardan toplanan su érneklerinde su kalitesine y&nelik
analizler yapilarak elde edilen sonuglar ve analiz yontemleri &zetle asagida
sunulmaktadir.

2.5.1. SEKi DISK (SD) OLCUMLERI

Su kolonunda 151kl1 tabakanin kalinligini 6lgmek igin 30 cm ¢apinda beyaz renkli
bir disk (Seki disk) kullanilmaktadir. Bu disk gézden kayboluncaya kadar su kolonunda
dibe dogru indirilerek bu mesafe diskin metrelenmis ipi yardimiyla él¢iilmiistiir.

2.5.2. TOPLAM ASILI KATI (TAK)

1-2 litrelik cam veya plastik siselere alinan su érnekleri siizme islemine kadar
laboratuvarda serin bir yerde saklanmustir. Su &rnekleri daha énceden 103 °C’de
kurutulmus ve tartilmis GF/C tipi cam elyafi filtrelerden (47 mm ¢aphi ve 1.2 mikron
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gozenek genislikli) vakum altinda siiziilmiigtiir. Filtre kagitlari tekrar 103°C de bir giin
tutularak kurutulmus ve tartilmistir, Tartimlar arasindaki fark alinir ve siiziilen hacim ile
boliinerek litrede mg olarak TAK miktari belirlenmistir.

2.5.3. FEKAL KOLIFORM (FC) VE TOPLAM KOLIFORM (TC)
BAKTERI ANALIZI

Su ornekleri steril kahverengi cam siselere aliir ve belirli hacimde (bu hacim
srnekte olmast muhtemel fekal koliform sayisina gore ayarlanmaktadir) su 6rnegi 0.45
mikron gézenek genislikli ve 47 mm gapli steril membran filtre kagidindan siiziilmiigtiir.
Filtre kagidi iginde 2 mL. MF-C Broth besi ortami bulunan petri kabina yerlestirilerek 24
saat siire ile 44.5 °C’de inkiibe edilmistir. Daha sonra metalik mavi renkteki fekal
koliform bakterileri sayilarak ve gerekli hacim diizeltmesi yapilarak sonuglar 100 mL’de
bakteri sayist olarak verilmistir [UNEP/WHO, 1983(a)].

Toplam koliform bakteri miktarini saptamak igin belirli hacimdeki su ormegi (bu
hacim ornekte olmast muhtemel toplam koliform sayisina gére ayarlanmaktadir) 0.45
mikron gdzenek genislikli ve 47 mm gapl steril membran filtreden siiziilmiistiir. Filtreler
icinde M-endo-agar-MF besi ortami bulunan petri kaplarina yerlestirilerek 36 °C’de 24
saat siire ile inkiibe edilmistir. inkiibasyon sonunda iireyen bakteriler metalik parlaklikta
pembeden koyu kirmiziya bir renk aralifinda gozlemlenerek sayilmistir. Sonuglar 100
ml de toplam bakteri sayisi olarak verilmistir [UNEP/WHO, 1983(b)].

2.5.4. COZUNMUS / DAGILMIS PETROL HIDROKARBONLARI
(DDPH)

Su 6rnekleri geminin kirliliginin en az oldugu kesiminden (6rnegin geminin bag
kismindan) ve 1 m derinlikten direk olarak 2.5 litrelik kahverengi cam sigelere alnmustir.
Ornekleme, orneklerin korunmast ve analizinde UNESCO (1984) ‘de verilen yontem
uygulanmistir. Olgiimler spektroflorometre ile yapilmakta ve DDPH igeren hegzan
¢ozeltilerinin floresanst 310 nm uyarma ve 360 nm yayimim dalga boylarinda
dlciilmektedir. Kalibrasyon igin Chrysene kullanilmigtir.

2.5.5. BESIN TUZLARI

Su rneklemesi istenilen derinliklerden General Oceanic Go-Flow tipi otomatik su
ornekleyicileri (rozet) kulamlarak yapilmistir. Rozetle birlikte basing (derinlik), sicaklik
ve iletkenlik yerinde Sea-Bird Model 9 tipi CTD probu ile 6lgiilmiigtiir. Besin tuzu
analizleri igin gerekli su rnekleri rozetten direk olarak daha énce %10"Tuk HCI gozeltisi
ile temizlenmis ve damutik su ile galkalanmig 50-100 mL’lik HDPE siselere alinmigtir.
Analize kadar fosfat ve nitrat 6rnekleri derin dondurucuda, silikat drnekleri ise karanlikta
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serin bir yerde saklanmistir. Besin tuzu analizleri ¢ok kanalli Technicon Otoanalizdrii
kullanilarak manual olarak yapilmaktadir. Bu yéntemler STRICKLAND ve PARSONS
(1972) “de verilen yontemlerle benzerlik giistermektedir ve deney sirasinda baz: kiigiik
degisiklikler uygulanmaktadir.

Orto-fosfat analizi igin su 6rnegi molibdik asit, askorbik asit ve antimonlu
ortamda reaksiyona sokularak ve olusan mavi renkli kompleks kalorimetrik olarak
olgtilmiistiir.

Nitrat analizinde oncelikle su 6rnegi metalik bakir ile kaplanan kadmiyum
pargalar ile hazirlanmig bir kolondan gegirilerek nitrat nitrite indirgenmistir. Daha sonra
nitrit siilfanil amid ile diazotize edilir ve N-(1-naftil)-etilen diamin yardimyla pembe
renkli azot komleksi olusumu saglanmistir. Belirli dalga boyunda kalorimetrik olarak
dlgiilen toplam nitrit konsantrasyonundan indirgeme basamagindan 6nce dlgiilen nitrit
konsantrasyonu g¢ikarilarak nitrat konsantrasyonu belirlenir veya toplam nitrat + nitrit
konsantrasyonu olarak verilir.

Reaktif silikat analizinde deniz suyunun molibdat ile reaksiyona girerek silisli-
molibdat kompleksinin olusmasi saglanmistir. Metol ve oksalik asit igeren indirgeme
¢ozeltisi kullanarak mavi renkli bir kompleks elde edilmigtir. Bu indirgeme gozeltisi
ayrica 6rnekte bulunan fosfat ve arsenatin interferansini engellemektedir. Renk olusumu
kalorimetrik olarak él¢iilmiistiir.

2.6. TUZLULUK VE SICAKLIK

Sicaklik ve tuzluluk &lgtimleri Sekil 1°de gésterilen istasyonlarda yapildi. Veriler
SeaBird model SBE-9 kesit alma sistemiyle alinmistir. Sistem derinlik, sicaklik ve sudaki
elektrik gegirgenligi algilayicilarini tagtyan bir su alti sondasi (probe) ile bunun gelik bir
kablo ile bagl oldugu giiverte biriminden olusmaktadir. Celik kablo igerisindeki iletken
bir kablo iizerinden sondaya hem gii¢ verilmekte ve hemde &lgiilen veriler giiverte
birimine iletilmektedir. Manavgat’ta yapilan 6lgiimlerde veriler, sonda hem tabana dogru
indirilirken ve hemde yukan gekilirken kaydedilmigtir. Baz1 hallerde, sicaklik ve sudaki
elektrik gegirgenligi arasinda uyumsuzluk ve karigma nedeniyle tuzluluk degerlerinde
sivri bir sigrama olabilmektedir. Sekil 3'teki 3, 6 ve 7 nolu istasyonlarda bu durumla
karsilagilmistir. Bu istasyonlar igin sonda yiizeye ¢ekilirken yapilan kayit kullanilmustir.

Sicaklik, tuzluluk ve yogunluk parametresi sigma-t ‘nin dikey kesitleri bu sonda
ile elde edilmis veriler kullanilarak bulunmugtur. Boyutsuz parametre sigma-t soyle
hesaplanmigtir:

sigma-t= (yogunluk (kg/m3) -1) * 1000.
Kesit sekillerindeki devamli ¢izgi seklin iist kisminda verilen sicakhk ya da

sigma-t ‘yi ve kesik gizgi ise tuzlulugu gostermektedir. Tuzluluk binde cinsinden (ppt)
verilmektedir.
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3. SONUCLAR VE TARTISMA

Bu kisimda Manavgat nehri bélgesinde yapilan ¢alismalarin sonuglari sunul-
maktadir. Bunlar gergeklestirilen isler ve materyal ve metod da listenen sirasya gére
verilmektedir.

3.1. FiTOPLANKTON

Orneklerde en az 43 diatom ve 65 dinoflagellat taksonu bulunmustur (Tablo 3).
Diatomlardan 33’3 ve dinoflagellatlardan 52’si tiir ya da daha genis taksonlarda
tanimlanabilmistir. Hem diatom ve hem de dinoflagellatlarin en fazla tiir sayis1 toplam 57
tiir olarak 2 nolu istasyonda gézlenmistir (Tablo 4 ve Sekil 6). En az tiir sayis1 (27o0lmak
iizere) 9 nolu istasyonda bulunmustur.

Tablo 4: Her istasyonda bulunan fitoplankton tiir sayilari.

Istasyon | Orneklenen| Diatomlar |Dinoflagellatlar] Toplam
No derinlikler
1 3 18 19 37
2 2 24 33 57
3 3 15 22 37
4 2 14 12 26
5 4 17 23 40
6 3 20 14 34
7 4 17 23 42
8 5 19 24 43
9 4 13 14 27
10 5 14 24 38
11 4 15 16 31
12 4 15 17 32
13 6 16 21 39
14 5 12 18 31

Dinoflagellatlarla karsilastirildiginda diatomlar daha az sayida tiirle temsil
edilmelerine ragmen, bolluk olarak tiim istasyonlarda baskinlik gostermislerdir (Tablo 5).
Rhizosolenia alata Manavgat agiklarinin en fazla rastlanan tiir olmustur. Her istasyonda
en bol bulunan 5 tiir siralasiyla Tablo 5’te verilmektedir. Bunlar arasinda Chaetoceros
tetrasichon, Hemialus hauckii, Thalassiothrix frauenfeldii ve Ceratium candelabrum
bulunmaktadir.
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Tablo 3. Haziran 1995'te Manavgat agigindaki fitoplanktonun kalitatif ve kantitatif (metre kiipteki hiicre s

composition of fitoplankton off Manavgat in June 1995. . |
Istasyon 1 Istasyon 2 Istasyon 3
yiizey [6m [10m |yiizey |[10m |yiizey |yiizey [8m
Fitoplanktgn 1 tiirid B (16.6. |(17.6.95)
No |DIATOMLAR B
1|Amphora ovalis | 563 228/ 100/ 133
2|Asterionella bleakeleyi — 28800
| 3|Asterolampra grevillei ) 3 B
4|Asterolampra marylandica N 133 B B
5|Bacillaria paradoxa B N
6|Biddulphia regia 250 B I
7 |Biddulpia sinensis B N R | 133
8|Biddulphia sp. o | 114 266|
9|Chaetoceros affinis ) e 1
10|Chaetoceros dadayi 2285 2000 | |
11|Chaetoceros decipiens 457|
| 12|Chaetoceros diversus 228| 400/ 1733
13|Chaetoceros sp. 750 T
14|Chaetoceros sp (convolutus 7) 228 L
15|Chaetoceros sp. (saltans?) |
16 |Chaetoceros tetrastichon | 2000] | 400| 533| 2750/ 2750| 2000
17|Coscinodiscus sp. B 400|
18|Fragillaria sp. 1467| 500 250, 250
19|Hemiaulus hauckii 563| 914| 1500 2666| 1000| 500{ 1750
20|Leptocylindrus danicus 685 1733 2500
21|Licmophora sp. 7 P
22|Nitzschia closterium o 563| 914 600| 3333| 6000 1250
23|Nitzschia longissima 282 100| 40023500 1000
24|Nitzschia seriata 600 - 1500
25|Nitzschia sicula i '
26 |Nitzschia sp. - 5800 2750
27 |Pleurosigma normanii 288 933| 2000, 500
28|Rhabdonema adriaticum o - 500
29(Rhizosolenia alata 750 2171| 5000| 2400| 5000, 7000/ 16000
30|Rhizosolenia alata indica 400| |
31|Rhizosolenia calcaravis 114 533
32|Rhizosolenia cylindrus I )
33|Rhizosolenia delicatula '
34|Rhizosolenia imbricata . I
35|Rhizosolenia setigera 133
36 |Rhizosolenia sp.
37|Rhizosolenia stolterfothii 114| 1100| 266 1250
38|Schoederella delicatula 266
39|Stauroneis membranacea 400
40|Thalassionema nitzschioides 11000 1250
41|Thalassiothrix frauenfeldii - 200 I
42| Tanimlanamayan diatom sp.1 |
43| Tanimlanamayan diatom sp.2 400 500( 500
DINOFLAGELLATLAR
44 |Ceratium candelabrum 750 282 266| 50000
45|Ceratium carriense 250 100
42|Ceratium contortum 282
43|Ceratium contortum karsteni 114 133
44|Ceratium contrarium 133 250
45|Ceratium declinatum 250
46 |Ceratium euacuatum B )
47 |Ceratium furca 250 282 100 250( 500
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Istasyon 1

Istasyon 2

Istasyon 3

yluzey

6ém

10m

ylzey

10m

yluzey

yuzey

8m

48

Ceratium fusus

100

250

49

Ceratium fusus seta

250

571

200

1466

500

500

50

Ceratium hexacanthum

51

Ceratium hirundinella

500

133

2750

52

Ceratium inflatum

500

53

Ceratium longirostrum

54

Ceratium macroceros

55

Ceratium macroceros gallicum

100

266

250

56

Ceratium macroceros macroceros

57

Ceratium massiliense

250

750

58

Ceratium massiliense massiliense

250

59

Ceratium pavillardi

60

Ceratium pentagonum

61

Ceratium reticulatum spirale

62
63
64

Ceratium setaceum

Ceratium sp.
Ceratium teres

65

Ceratium trichoceros

1

300

66

Ceratium tripos

144

67

Ceratium tripos atlanticum

250

563

68

Ceratium tripos pulchellum

2000

282

69

Ceratocorys horrida

500

845

342

500

500

70

Ceratocorys gourreti

4

Cladopxys caryophyllum

72

Dinophysis caudata caudata

133

750

73

Dinophysis fava

74

Dinophysis hindmarchi

75

Dinophysis punctata

76

Dinophysis sp.1

77

Dinophysis sp.2 (umbosa ?)

250

78

Dinophysis tripos

750

79

Gonyaulax monospina

100

80

Gonyaulax polygramma

1

000

133

250

81

Gonyaulax turbynei

533

82

Gonyaulax sp.(1)

100

83

Gonyaulax sp.(2)

4500

84

Noctiluca miliaris

133

85

Ornithocercus heteroporus

86

Ornithocercus magnificus

87

Ornithocercus quadratus quadratus

228

266

88

Ornithocercus sp.

89

Ornithocercus steini

90

Oxytoxum milneri

91

Oxytoxum sp.

399

92

Peridinium curvipes

133

93

Peridinium divergens

133

94

Peridinium mediterraneum

95

Peridinium oceanicum

96

Peridinium ovum

| 97

Peridinium pellucidum

282

98

Peridinium punctatum

99

Peridinium solidicorne

100

Peridinium sp1.

100

533

101

Peridinium sp.2

456

266

250

250

102

Peridinium sphaeroiden

200

103

Peridinium steinii

100

250
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104 |Peridinium trochoideum
105 |Prorocentrum sp.

106 |Protoceratium sp.

107 yrophacus horologium

| 108| Tanimlanamayan dlnoflagellale sp.1
109| Tanimlanamayan flloplankton sp.1

110 Tammlanamayan fitoplankton sp. 2

“111|Tanimlanamayan fitoplankton sp.3

112|Tanimlanamayan fitoplankton sp.4

_ [istasyon 1 | lstasyon 2 stasyon 3
yizey |6m [10m |yiizey [10m |yiizey |yiizey [8m
- - 800
- -
133
250
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Fitoplankton tiiri

DIATOMLAR

istasyon 4

Istasyo

ns

~ |yuzey

5m

yiizey

B6m

10m

13m

Istasyon 6

[11m

20m

Amphora ovalis

Asterionella bleakeleyi

Asterolampra grevillei

Asterolampra marylandlca -

Bacillaria paradoxa

Biddulphia regia

mq‘dmm;hmro_.

Biddulpia sinensis
Biddulphia sp.

Chaetoceros affinis

Chaetoceros daday1

| 500]

s

| 1000

Chaetoceros decipiens

Chaetoceros diversus

Chaetoceros sp.

Chaetoceros sp (convolutus ?)

Chaeloceros sp. (saltans?)

Chaetoceros tetrashchon

Coscinodiscus sp.

Fragﬂlana sp.

Hemiaulus hauckii

Leptocylindrus danicus

Licmophora sp.

Nitzschia closterium

303

1212

303

1000

250/

500

1500

1500

Nitzschia longissima

Nitzschia seriata

Nitzschia sicula

_ Nitzschia sp.

250

30000

500

250

Pleurosigma normanii

Rhabdonema adriaticum

Rhizosolenia alata

Rhizosolenia alata indica

Rhizosolenia calcaravis

Rhizosolenia cylindrus

- 3500

250
250

8000

500

4750

Rhizosolenia delicatula
Rhizosolenia imbricata

Rhizosolenia setigera

Rhizosolenia sp.

Rhizosolenia stolterfothii

Schoederella delicatula

Stauroneis membranacea

Thalassionema nitzschioides

250

3000

5

750

Thalassiothrix frauenfeldii

Tanimlanamayan diatom sp.1

=000

Tammlanamayan diatom sp.2

.. .

1356

DINOFLAGELLATLAR

Ceratium candelabrum

21250

3000

500

500

938

500

Ceratium carriense

Ceratium contortum

Ceratium contortum karsteni

250

Ceratium contrarium

303

500

Ceratium declinatum

Ceratium euacuatum

Ceratium furca

250

500

303




26

Istasyon 4

Ceratium fusus

Ceratium fusus seta

Ceratium hexacanthum

Ceratium hirundinella

Ceratium inflatum
Ceratium Ionglrostrum

Ceratium macroceros

yﬁzey 5m

yiizey

6m

Istasyon 5

10m

Istasyon

11m

20m

500, 1000

1250

SN

2500

Ceratium macroceros gallicum

Ceratium macroteros macroceros

Ceratium massiliense

Ceratium massmense maSSI|lense B

Ceratium pavmard|

Ceratium pentagonum

|Ceratium reticulatum spirale

Ceratium setaceum

Ceratium sp.

Ceratium teres

Ceratlum trichoceros

Ceratium trlpos

Ceratium tripos atlanticum

Ceratium tripos pulcheilum

Ceratocorys horrida

_250|

Ceratocorys gourretl

Cladopxys caryophyllum

Dinophysis caudata caudata
Dinophysis [qva

Dinophysis hindmarchi

Dinophysis punctata

250

Dinophysis sp.1

Dinophysis sp.2 (umbosa ?)

Dinophysis tripos

Gonyaulax monospina

Gonyaulax polygramma

Gonyaulax turbynei

Gonyaulax sp.(1)

Gonyaulax sp.(2)

Noctiluca miliaris

Ornithocercus heteroporus

Ornithocercus magnificus

Ornithocercus quadratus quadratus

250

250

Ornithocercus sp.

Ornithocercus steini

250

Oxytoxum milneri

Oxytoxum sp.

Peridinium curvipes

Peridinium divergens

Peridinium mediterraneum

Peridinium oceanicum

Peridinium ovum

Peridinium pellucidum

Peridinium punctatum

250

Peridinium solidicorne

Peridinium sp1. o

250

Peridinium sp.2

250

303

250

Peridinium sphaeroiden

Peridinium steinii

250/
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104

Peridinium trochoideum

yiizey |

5m

Istasyon 4

~ [Istasyon 5

6m 10m

Istasyon

20m

105

Prorocentrum sp.

106

Protoceratium sp.

107

Pyrophacus horologium

108

Tanimlanamayan dinoflagellate sp.1

109
110
111

Tanmimlanamayan fitoplankton sp.1

Tanimlanamayan fitoplankton sp. 2

112

Tanmimlanamayan fitoplankton sp.4

Tanimlanamayan fitoplankton sp. 3
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Fitoplankton tiri
DIATOMLAR

\
|

Amphora ovalis
Asterionella bleakeleyi
Asterolampra grevillei
Asterolampra marylandica

Bacillaria paradoxa

Blddulphla regia

Biddulpia sinensis

Biddulphia sp.

© o~ o u-J.h mlm!—n‘

Chaetoceros affinis

Chaetoceros dadqyuji -
Chaetoceros decipiens
Chaetoceros diversus
Chaetoceros sp. -
Chaetoceros sp (convo}utus ‘?)
Chaetoceros sp. (saltans?)

Chaetoceros telrastlchon

Coscmodls(;us sp.
Fragillaria sp.
Hemiaulus hauckii -

Leptocyllhdrus danicus

Licmophora sp.

Nitzschia closterium

Nitzschia Iong1SS|ma____

Nitzschia seriata

| Istasyo
ylizey |[4m

n’7
12m

16m

ylizey

istasyo

né8

3m 6m

12m

1250

1750

Nitzschia sicula

Nitzschia sp. .
Pleurosigma normanii

Rhabdonema adriaticum

Rhizosolenia alata

1250|

500

250]

1000, 1000

- 250|

0| 3750| 2500

2500 2500

g

250|

Rhizosolenia alata indica

Rhizosolenia calcaravis

Rhizosolenia cylindrus

Rhizosolenia dehcatula
Rhizosolenia imbricata

Rhizosolenia setigera

Rhizosolenia sp.

Rhizosolenia stolterfothii

1250

S 6

Schoederella delicatula

Stauroneis membranacea

Thalassionema nitzschioides

Thalassiothrix frauenfeldii

1000

500

~ 1000

1000

750

Tanimlanamayan diatom sp.1

Tanimlanamayan diatom sp.2

DINOFLAGELLATLAR

44

Ceratium candelabrum

45

Ceratium carriense

42

Ceratium contortum

43

Ceratium contortum karsteni

44

Ceratium contrarium

45

Ceratium declinatum

46

Ceratium euacuatum

47

Ceratium furca

250

5007 1250|

250

250

750

250| 500
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Istasyon 7

4m

12m

16m

Islasyo
6m

ng
12m

20m

Ceratium fusus

750

Ceratium fusus seta

Ceratium hexacanthum

Ceratium hirundinella

Ceratium inflatum

Ceratium longirostrum

Ceratium macroceros

Ceratium njacroceros galicum |

Ceratium macroceros macroceros

Ceratium massrllense

Ceratium pavillardi

Ceratium massiliense massiliense |

Ceratium pentagonum

Ceratium reticulatum spirale

Ceratium setaceum

Ceratium sp.

Ceratium teres

Cf_ratium trichoceros

Ceratium tripos -
Ceratium tripos atlanticum

Ceratium tripos. pulchellum )
Ceratocorys horrida

Ceratocorys gourreti

Cladopxys caryophyllum

Dinophysis caudata caudata

Dinophysis fava

4|Dinophysis hindmarchi

Dinophysis punctata

500

1750

500

250

250

250

250

250

758

500

| 1000]
750

e

500

500

o ]

730
750

| 250

Dinophysis sp.1

Dinophysis sp.2 (umbosa ?)

Dinophysis tripos

Gonyaulax monospina

Gonyaulax polygramma

Gonyaulax turbynei

Gonyaulax sp.(1)

250

500

Gonyaulax sp.(2)

Noctiluca miliaris

Ornithocercus heteroporus

Ornithocercus magnificus

(Ornithocercus quadratus quadratus

Ornithocercus sp.

Ornithocercus steini

250|

Oxytoxum milneri

Oxytoxum sp.

Peridinium curvipes

Peridinium divergens

Peridinium mediterraneum

Peridinium oceanicum

Peridinium ovum

Peridinium pellucidum

|Peridinium punctatum

Peridinium solidicorne

250

Peridinium sp1.

250

Peridinium sp.2

500

250

250

Peridinium sphaeroiden

Peridinium steinii

250
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104 |Peridinium trochoideum

Istasyon 7

~|yizey |[4m _ [12m

16m

ylzey |3m

Istasyon 8

6m |12m

20m

105 |Prorocentrum sp.
106 Protoceratium sp..
107 |Pyrophacus horologium

108|Tanimlanamayan dinoflagellate sp.1

109|Tamimlanamayan fitoplankton sp.1
110|Tamimlanamayan fitoplankton sp.2
111|Tamimlanamayan fitoplankton sp.3
112|Tanimlanamayan fitoplankton sp.4

1000|
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__|Istasyon 9 _ _ Istasyon 10
ylzey |8m 15m  |35m |yiizey [3m 10m [25m |50m

Fitoplankton tiirii
No |DIATOMLAR
Amphora ovalis

Asterionella bleakeleyi - I _ . N
Asterolampra grevillei . I L | | 250

Asterolampra marylandica
Bacillaria paradoxa
Biddulphia regia
Biddulpia sinensis
Biddulphia sp. .
Chaetoceros affinis 1500

10|Chaetoceros dadayi | 500 500/ | 1500| 1000| 2750 250| 250|

Ol o~om s wn -

11|Chaetoceros decipiens

12 |Chaetoceros diversus

13|Chaetoceros sp. - 1000, | i 5
14| Chaetoceros sp (convolutus ?) | e U
15|Chaetoceros sp. (saltans?) 250| 250 ~138p

16|Chaetaceros tetrastichon 1750 | 500/ | 500| 1000| 1500|

17 |Coscinodiscus sp.
18|Fragillaria sp.

19|Hemiaulus hauckii | 3750] 750/ 750 | 750 2750| 2250/ 500
20|Leptocylindrus danicus , | ] 12s0] 750/ 750/ 1000
21|Licmophora sp. - ]

22|Nitzschia closterium e ' | 500
23|Nitzschia longissima - 250 R ” - 250

24 |Nitzschia seriata

~ 25|Nitzschia sicula
26 Nitzschja_§p_. -

~27|Pleurosigma normanii N ) I 750
28|Rhabdonema adriaticum - - - |
29|Rhizosolenia alata | 11000/ 26750| 8000|22250| 13750| 34250, 8750| 4500 5250

30|Rhizosolenia alata indica

~ 31|Rhizosolenia calcaravis
32|Rhizosolenia cylindrus

33|Rhizosolenia delicatula

~ 34|Rhizosolenia imbricata

~ 35|Rhizosolenia setigera | )
36|Rhizosolenia sp. 250 250/ 500 500/ 500/ 250

~ 37|Rhizosolenia stolterfothii

38|Schoederella delicatula

~ 39/Stauroneis membranacea

40|Thalassionema nitzschioides |

41|Thalassiothrix frauenfeldii | 4500| 2750 1000 3750, 4750| 3750 - 2500|
42| Tammlanamayan diatom sp.1 - 250

43| Tanimlanamayan diatom sp.2 - 4 BEe 5%

|IDINOFLAGELLATLAR

44|Ceratium candelabrum - 750 1750| 2500| 1000

~ 45|Ceratium carriense o 250/ 250[ 250/ 250
42|Ceratium contortum N 7 500/ 250/ | 250 | 250
43|Ceratium contortum karsteni T
44 |Ceratium contrarium . 250

45|Ceratium declinatum

46|Ceratium euacuatum

47 |Ceratium furca 750 2250| 3000/ 1000
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Istasyon 9

Istasyon 10

48

Ceratium fusus

|yuizey

8m

15m

35m

yuzey

am

10m

25m

50m

2750

49

Ceratium fusus seta

50

Ceratium hexacanthum

51

Ceratium hirundinella

| 1750]

1750

250

250

1500

500

250

250

1000

52

Ceratium inflatum

53

Ceratium longirostrum

54

Ceratium macroceros

750

55

Ceratium macroceros gallicum

56

Ceratium macroceros macroceros

57

Ceratium massiliense

500

250

750

750

500

58

Ceratium massiliense massiliense

59

Ceratium pavillardi

250

60

Ceratium pentagonum

61

Ceratium reticulatum spirale

62

Ceratium setaceum

gt

500

_S00

250

63

Ceratium sp.

64

Ceratium teres

250

250

250

- 250

250

250

65

Ceratium trichoceros

66

Ceratium tripos

50|

250

4750

750

67

Ceratium tripos atlanticum

68

Ceratium tripos pulchellum

1000

250

750

2750

750

69

Ceratocorys horrida

1750

1000

250

1000

500

250

1000

500

70

Ceratocorys gourreti

71

Cladopxys caryophyllum

72

Dinophysis caudata caudata

73

Dinophysis fava

74

Dinophysis hindmarchi

75

Dinophysis punctata

76

Dinophysis sp.1

7

Dinophysis sp.2 (umbosa ?)

78

Dinophysis tripos

1000

750

79

Gonyaulax monospina

80

Gonyaulax polygramma

81

Gonyaulax turbynei

82

Gonyaulax sp.(1)

83

Gonyaulax sp.(2)

84

Noctiluca miliaris

85

Ornithocercus heteroporus

86

Ornithocercus magnificus

87

Ornithocercus quadratus quadratus

88

Ornithocercus sp.

89

Ornithocercus steini

90

Oxytoxum milneri

91

Oxytoxum sp.

92

Peridinium curvipes

93

Peridinium divergens

250

94

Peridinium mediterraneum

95

Peridinium oceanicum

250

96

Peridinium ovum

97

Peridinium pellucidum

98

Peridinium punctatum

99

Peridinium solidicorne

100

Peridinium sp1.

250

101

Peridinium sp.2

250

250

102

Peridinium sphaeroiden

103

Peridinium steinii
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Istasyon 9 Istasyon 10

ylizey |8m 15m |35m |ylizey |3m 10m  |25m |50m

104 |Peridinium trochoideum

105 |Prorocentrum sp.

106 |Protoceratium sp.

107 |Pyrophacus horologium

108 | Tanimlanamayan dinoflagellate sp.1

109|Tanimlanamayan fitoplankton sp.1

110|Tanimlanamayan fitoplankton sp.2

111|Tammlanamayan fitoplankton sp.3

112|Tanimlanamayan fitoplankton sp.4
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Istasyon 11

Istasyo

niz2

ylzey

4m

10m

40m

yizey

4m

10m

40m

Fitoplankton tiiri

No

DIATOMLAR

Amphora ovalis

250

Asterionella bleakeleyi

750

500

Asterolampra grevillei

Asterolampra marylandica

Bacillaria paradoxa

Biddulphia regia

—ies

Biddulpia sinensis

DN DN WD N —

Biddulphia sp.

(o]

Chaetoceros affinis

ey
o

Chaetoceros dadayi

1000

1250

1750

—
—

Chaetoceros decipiens

-
N

Chaetoceros diversus

-l
w

Chaetoceros sp.

—
N

Chaetoceros sp (convolutus ?7)

=
n

Chaetoceros sp. (saltans?)

—_
o]

Chaetoceros tetrastichon

10750

500

2000

—
~J

Coscinodiscus sp.

18

Fragillaria sp.

250

250

19

Hemiaulus hauckii

750

2250

3500

250

750

500

250

20

Leptocylindrus danicus

1000

2000

1500

500

21

Licmophora sp.

500

22

Nitzschia closterium

250

250

250

23

Nitzschia longissima

250

24

Nitzschia seriata

25

Nitzschia sicula

26

Nitzschia sp.

500

500

27

Pleurosigma normanii

1000

250

250

28

Rhabdonema adriaticum

500

250

29

Rhizosolenia alata

1250

4500

9250

2500

750

1200

6000

2750

30

Rhizosolenia alata indica

31

Rhizosolenia calcaravis

32

Rhizosolenia cylindrus

33

Rhizosolenia delicatula

34

Rhizosolenia imbricata

35

Rhizosolenia setigera

36

Rhizosolenia sp.

37

Rhizosolenia stolterfothii

38

Schoederella delicatula

39

Stauroneis membranacea

40

Thalassionema nitzschioides

500

41

Thalassiothrix frauenfeldii

500

2500

4750

42

Tanimlanamayan diatom sp.1

43

Tanimlanamayan diatom sp.2

250

500

DINOFLAGELLATLAR

44

Ceratium candelabrum

750

500

500

45

Ceratium carriense

250

250

250

42

Ceratium contortum

500

500

43

Ceratium contortum karsteni

44

Ceratium contrarium

45

Ceratium declinatum

46

Ceratium euacuatum

250

47

Ceratium furca

250
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Istasyon 11

Istasyon 12

ylizey

4m

10m

40m

ylizey [4m

10m

40m

48

Ceratium fusus

49

Ceratium fusus seta

1250

250

__250_

50

Ceratium hexacanthum

250

51

Ceratium hirundinella

250

52

Ceratium inflatum

53

Ceratium longirostrum

5__4
55

LCeralium macroceros

500

Ceratium macroceros gallicum

56

Ceratium macroceros macroceros

57

Ceratium massiliense

250

250 750

250

58

Ceratium massiliense massiliense

59

Ceratium pavillardi

60

Ceratium pentagonum

61

Ceratium reticulatum spirale

62

Ceratium setaceum

63

Ceratium _sp.

| 250

250

2501

250

Fi

Ceratium teres

250

250

65

Ceratium trichoceros

66

Ceratium tripos

500

67

Ceratium tripos atlanticum

250

500

250

500

68

Ceratium tripos pulchellum

1000

250

69

Ceratocorys horrida

1500

1000

500

250/ 250

1000

250

70

Ceratocorys gourreti

71

Cladopxys caryophyllum

72

Dinophysis caudata caudata

73

Dinophysis fava

74

Dinophysis hindmarchi

75

Dinophysis punctata

76

Dinophysis sp.1

I

Dinophysis sp.2 (umbosa ?)

78

Dinophysis tripos

250

500

1500

79

Gonyaulax monospina

80

Gonyaulax polygramma

250

81

Gonyaulax turbynei

82|

Gonyaulax sp.(1)

83

Gonyaulax sp.(2)

84

Noctiluca miliaris

85

Ornithocercus heteroporus

86

Ornithocercus magnificus

87

Ornithocercus quadratus quadratus

250

250

88

Ornithocercus sp.

89

Ornithocercus steini

250

90

Oxytoxum milneri

91

Oxytoxum sp.

92

Peridinium curvipes

93

Peridinium divergens

94

Peridinium mediterraneum

95

Peridinium oceanicum

96

Peridinium ovum

97

Peridinium pellucidum

98

Peridinium punctatum

99

Peridinium solidicorne

100

Peridinium sp1.

101

Peridinium sp.2

250

250

102

Peridinium sphaeroiden

Peridinium steinii

103
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Istasyon 11 Istasyon 12
yizey [4m  |[10m [40m |yiizey |[4m 10m |40m
104 |Peridinium trochoideum
105|Prorocentrum sp.
106 |Protoceratium sp.

107

Pyrophacus horologium

108

Tanimlanamayan dinoflagellate sp.1

109

Tammlanamayan fitoplankton sp.1

110

Tanimlanamayan fitoplankton sp.2

111

Tammlanamayan fitoplankton sp.3

112

Tanmimlanamayan fitoplankton sp.4
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Istasyo

ylizey

5m 11m

30m

Fitoplankton tiirt

DIATOMLAR

Amphora ovalis

2750

Asterionella bleakeleyi

1250

Asterolampra grevillei

Asterolampra marylandica

Bacillaria paradoxa

Biddulphia regia

Biddulpia sinensis

Biddulphia sp.

Chaetoceros affinis

Chaetoceros dadagi

Chaetoceros decipiens

Chaetoceros diversus

750

Chaetoceros sp.

Chaetoceros sp (convolutus ?)

500

Chaetoceros sp. (saltans?)

Chaetoceros tetrastichon

750

| 1500] 1

250
500

250

Coscinodiscus sp.

Fragillaria sp.

Hemiaulus hauckii

750

750

500

Leptocylindrus danicus

750

1000

750

Licmophora sp.

Nitzschia closterium

500

250

Nitzschia longissima

Nitzschia seriata

Nitzschia sicula

250

Nitzschia sp.

1000

Pleurosigma normanii

Rhabdonema adriaticum

Rhizosolenia alata

9750| 9

750

15000

Rhizosolenia alata indica

Rhizosolenia calcaravis

Rhizosolenia cylindrus

Rhizosolenia delicatula

Rhizosolenia imbricata

Rhizosolenia setigera

Rhizosolenia sp.

Rhizosolenia stolterfothii

Schoederella delicatula

Stauroneis membranacea

Thalassionema nitzschioides

Thalassiothrix frauenfeldii

1500 2500

8000

1000

Tamimlanamayan diatom sp.1

250

Tanimlanamayan diatom sp.2

DINOFLAGELLATLAR

44

Ceratium candelabrum

2500

500

250

45

Ceratium carriense

250

250

42

Ceratium contortum

43

Ceratium contortum karsteni

44

Ceratium contrarium

500

45

Ceratium declinatum

46

Ceratium euacuatum

47

Ceralium furca

750

750

750
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Istasyon 13

ylizey

5m

11m

120m

30m

48

Ceratium fusus

49

Ceratium fusus seta

500

500

250

250

50

Ceratium hexacanthum

51

Ceratium hirundinella

52

Ceratium inflatum

53

Ceratium longirostrum

54

Ceratium macroceros

55

Ceratium macroceros gallicum

2250

250

56

Ceratium macroceros macroceros

57
58

Ceratium massiliense

1000

Ceratium massiliense massiliense

59
60

Ceratium pa;u'i”arq_i_._ﬁ, )

Ceratium pentagonum 7

61

Ceratium reticulatum spirale

62
63

Ceratium setaceum

750|

250

Ceratium sp.

64

Ceratium teres

65

Ceratium trichoceros

66

Ceratium tripos

67

Ceratium tripos atlanticum

68

Ceratium tripos pulchellum

1250

69

Ceratocorys horrida

70

Ceratocorys gourreti

71

Cladopxys caryophyllum

12

Dinophysis caudata caudata

73

Dinophysis fava

74

Dinophysis hindmarchi

75

Dinophysis punctata

76

Dinophysis sp.1

77

Dinophysis sp.2 (umbosa ?)

78

Dinophysis tripos

79

Gonyaulax monospina

80

Gonyaulax polygramma

81

Gonyaulax turbynei

82

Gonyaulax sp.(1)

83

Gonyaulax sp.(2)

84

Noctiluca miliaris

-

Ornithocercus heteroporus

86

Ornithocercus magnificus

87

Ornithocercus quadratus quadratus

88

Ornithocercus sp.

250

250

250

89

Ornithocercus steini

250

90

Oxytoxum milneri

91

Oxytoxum sp.

92

Peridinium curvipes

93

Peridinium divergens

94

Peridinium mediterraneum

95

Peridinium oceanicum

96

Peridinium ovum

97

Peridinium pellucidum

98

Peridinium punctatum

99

Peridinium solidicorne

250

100

Peridinium sp1.

101

Peridinium sp.2

102

Peridinium sphaeroiden

103

Peridinium steinii
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Istasyon 13

ylzey [5Sm

11m

20m

30m

40m

104 |Peridinium trochoideum

105|Prorocentrum sp.

106 |Protoceratium sp.

107 |Pyrophacus horologium

108 |Tanimlanamayan dinoflagellate sp.1

109|Tanimlanamayan fitoplankton sp.1

110|Tanimlanamayan fitoplankton sp.2

111|Tammlanamayan fitoplankton sp.3

1500

112|Tanimlanamayan fitoplankton sp.4

1750
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Istasyon 14

[yuzey

5m

10m

20m

|DIATOMLAR

Fitoplankton tiri

Amphora ovalis

Asterionella bleakeleyi

Asterolampra grevillei

Asterolampra marylandica

Bacillaria paradoxa

Biddulphia regia

Biddulpia sinensis

Biddulphia sp.
Chaetoceros affinis

Chaetoceros dadayi

| 4250

Chaetoceros decipiens

300

750

Chaetoceros diversus

Chaetoceros sp.

500

2000

Chaetoceros sp (convolutus ?)

Chaetoceros sp. (saltans?)

Chaetoceros tetrastichon

500

Coscinodiscus sp.

Fragillaria sp.

Hemiaulus hauckii

1500

1500/

Leptocylindrus danicus

Licmophora sp.

500

Nitzschia closterium

1000

250

Nitzschia longissima

1000

Nitzschia seriata

Nitzschia sicula

Nitzschia sp.

Pleurosigma normanii

250

250

250

Rhabdonema adriaticum

Rhizosolenia alata

4250

2500

750

11000

5500

Rhizosolenia alata indica

Rhizosolenia calcaravis

Rhizosolenia cylindrus

Rhizosolenia delicatula

Rhizosolenia imbricata

Rhizosolenia setigera

Rhizosolenia sp.

250

750

Rhizosolenia stolterfothii

Schoederella delicatula

Stauroneis membranacea

Thalassionema nitzschioides

Thalassiothrix frauenfeldii

500

2250

250

6500

1500

Tamimlanamayan diatom sp.1

Tanimlanamayan diatom sp.2

250

DINOFLAGELLATLAR

Ceratium candelabrum

4500

1750

250

500

Ceratium carriense

250

Ceratium contortum

Ceratium contortum karsteni

Ceratium contrarium

250

Ceratium declinatum

Ceratium euacuatum

Ceratium furca

4250

250

250
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5m

Istasyon 14

10m

20m

48

Ceratium fusus

49

Ceratium fusus seta

50
51

Ceratium hexacanthum
Ceratium hirundinella

750

52

Ceratium inflatum

53

Ceratium longirostrum

54

Ceratium macroceros

55

Ceratium macroceros gallicum

56

Ceratium macroceros macroceros

57

Ceratium massiliense

58

Ceratium massiliense massiliense

59

Ceratium pavillardi

60

Ceratium pentagonum

61

Ceratium reticulatum spirale

500

62

Ceratium setaceum

63

Ceratium sp.

64

Ceratium teres

500|

65

Ceratium trichoceros

66

Ceratium tripos

67

Ceratium tripos atlanticum

68

Ceratium tripos pulchellum

1250

- 69

Ceratocorys horrida

1000

70

Ceratocorys gourreti

4l

Cladopxys caryophyllum

72

Dinophysis caudata caudata

73

Dinophysis fava

74

Dinophysis hindmarchi

75

76

Dinophysis punctata

Dinophysis sp.1

77

Dinophysis sp.2 (umbosa ?)

78

Dinophysis tripos

79

Gonyaulax monospina

80

Gonyaulax polygramma

81

Gonyaulax turbynei

- 82

Gonyaulax sp.(1)

83

Gonyaulax sp.(2)

84

Noctiluca miliaris

85

Ornithocercus heteroporus

86

Ornithocercus magnificus

87

Ornithocercus quadratus quadratus

88

Ornithocercus sp.

89

Ornithocercus steini

90

Oxytoxum milneri

91

Oxytoxum sp.

250

92

Peridinium curvipes

93

Peridinium divergens

94

Peridinium mediterraneum

95

Peridinium oceanicum

96

Peridinium ovum

97

Peridinium pellucidum

98

Peridinium punctatum

99

Peridinium solidicorne

100

Peridinium sp1.

250

101

Peridinium sp.2

250

102

Peridinium sphaeroiden

103

Peridinium steinii
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Istasyon 14
yizey |5m  [10m |20m_ |35m
104 |Peridinium trochoideum
105 |Prorocentrum sp.
106|Protoceratumsp. | | | | | N
107|Pyrophacus horologium -
'108|Tamimlanamayan dinoflagellate sp.1 o
'109|Tanimlanamayan fitoplankton sp.1 -
110|Tammlanamayan fitoplankton sp.2
| 111|Tanimlanamayan fitoplankton sp.3 B
112| Tamimlanarnayan fitoplankion sp.4 1750
T#f'—-— Diatomlar —0—— Dinoflagellatiar —*—— Toplam
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|stasyon Numaras:

Sekil 6. Herbir istasyondan elde edilen fitoplankton tiir sayisi.
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Bu ¢alismada bulunan tiir sayisi (>100 tiir) aym ayda (yani Haziran) Tiirkiye'nin
Akdeniz sahillerinde daha énce yapilan tek ¢alismada (KIDEYS, 1989) bulunan tiir
sayisindan (30 tiir) daha yiiksektir. Mevcut galigmadaki tiir sayisinin yiiksekligi Manavgat
nehrinin etkisinden kaynaklamyor olabilir. Tiim o6rneklerin ayrica 55p siiziildiigii ve
bdylece daha kiigiik tiirlerin yakalanamadigina da dikkat edilmesi gerekir. Bu nedenle
Manavgat agigimn fitoplankton kompozisyonuna daha kiigiik tiirlerin  katkisim
degerlendirmek olasi degildir.

Manavgat agiklarinin fitoplankton bollugu ¢ok diisiik bir diizeyde bulunmugtur
(metreliipte en gok 62 600 hiicre). Akdeniz’de fitoplankton gelismesinin mevsimselligi
goz 6niine alim@inda bu beklenen bir durumdur. KIDEYS (1989) Subatta fitoplanktonun
baslica diatomlar tarafindan patlama “bloom™ yogunluklarinda olugtugunu saptamstir.
Bu dénemde baskin tiir Chaetoceros curvisetus olup metre kiipte 2.5 milyondan fazla
hiicreyle patlama yogunluguna ulagmaktadir. Ancak populasyon bu galigmada bulunan
degerlerle uyumlu olarak yaz siiresince metrekiipte <10000 hiicre gibi degerlerle en diisiik
seviyesindedir.

Maalesef Tiirk karasularinda bu ¢alismayla detayli bir kiyaslamay1 saglayabilecek
¢ok az sayida aragtirma mevcuttur. Bu ¢aliymada bulunan tiirlerin goguna Tiirkiye
sahilleri boyunca daha énce yapilan ¢aligmalarda rastlanmistir (Tablo 6). Ancak Amphora
ovalis, Asterionella bleakeleyii, Biddulphia regia, Nitzschia sicula, ve Stauroneis
membranacea gibi birkag tiir Tiirkiye sularinda ilk defa rapor edilmektedir.

Tablo 6: Manavgat fitoplankton tiilerinin doguAkdeniz’de ve Tiirkiye sahillerinde varhgi
(Elif Eker’in yayinlanmamis verileri kullanilarak).

1) Bu ¢alisma 2) BAYRAKDAR, 1994

3) KIMOR ve BERDUGO, 1967 4) KORAY, 1987

5) KIDEYS, 1987 6) BENLI, 1983-1984

7) FEYZIOGLU ve SEZGINER, 1992 8) KIMOR ve WOOD, 1975

Tiirler | Akdeniz I Ege denizi ] Karadeniz
Diatomlar

Amphora ovalis 1

Asterolampra marylandica EHRBG. 13,5 4 8
Asterolampra grevillei (WALL.) GREV, 1,3 4 8
Asterionella bleakeleyi 1

Bacillaria paradoxa GMELIN 1,8 4 6
Biddulphia pulchella 1 4
Biddulphia regia 1

Biddulphia sp. 1

Biddulphia sinensis 1

Chaetoceros convolutus ? 1 7
Chaetoceros dadayi PAV. 1.5 4 8
Chaetoceros decipiens CLEVE 1,:5 4 2
Chaetoceros diversus CLEVE IL.i5 4 6
Chaetoceros saltans? 1




Tablo 6’nin devami

45

Tiirler Akdeniz | Ege denizi | Karadeniz
Chaetoceros tetrastichon 1 4

Chaetoceros tetrastichon CLEVE ;5

Coscinodiscus sp. 1 7
Coscinodiscus radiatus 1 4 2,7
Fragillaria sp.? 1 8
Guinardia sp. ?

Hemiaulus hauckii GRUN, in VAN HEURCK 1,.3: 5 4 6,7,8
Leptocylindrus danicus CLEVE | P 4 2,6,7
Leptocylindricus minimus GRAN 1.5 4 2,6,7
Licmophora sp. 1 7
Nitzschia closterium (EHR.) WM. SMITH 1,3 4 2,7
Nitzschia longissima (BREB.) RALFS 1 4 2,8
Nitzschia seriata CL. 1,5 4 2,6,7
Nitzschia sicula 1

Nitzschia sp. 1 4

Nitzchia pungens GRAN 1 2
Pleurosigma normannii 1 4 7
Rhabdonema adriaticum 1,3 4 7
Rhizosolenia alata BRIGHTW. 1,5 4 2,6,7,8
Rhizosolenia alata indica 1,5 4

Rhizosolenia calcar avis M.SCHULTZE 3.5 4 2,6,7,8
Rhizosolenia cylindrus 1

Rhizosolenia delicatula CLEVE ;2 4 6
Rhizosolenia imbricata BRIGHT 1.3.5 4 8
Rhizosolenia setigera BRIGHT 1,5 4 8
Rhizosolenia stolterfothii PERAG. 1,8 4 6,8
Rhizosolenia sp. 1

Schoederella delicatula PAV. 1,5 4

Stauroneis membranacea 1

Thalassionema nitzschioides HUST. Iy 353 4 2,6, 7.8
Thalassiothrix frauenfeldii GRUN. 1,3,5 4 2,8
Dinoflagellatlar

Ceratocorys horrida STEIN. 1,:3 8
Ceratocorys gourretti 1

Ceratium candelabrum (EHR.) STEIN 1,3 6,8
Ceratium carriense GOUR. 1,3,5 4 8
Ceratium contortum 1 4

Ceratium contortum karsteni (PAV.) SOURNIA 1,5 4

Ceratium contrarium GOUR. 1,5 4 8
Ceratium declinatum KARST. 1 4 3
Ceratium euacuatum 1,3 4

Ceratium furca (EHR.) CLAP.& LACHM 1, 3.5 246,78
Ceratium fusus (EHR.) DUIL 1,3,5 4 2,6,7,8
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Tiirler

Akdeniz

Ege denizi

Karadeniz

Ceratium fusus seta (EHR.) SOURINA

1,5

4

2

Ceratium hexacanthum GOURRET

6, 8

Ceratium inflatum (KOFOID) JORGENSEN

2

Ceratium longirostrus GOURRRET

4
4
4

6

Ceratium macroceros

Ceratium macroceros gallicum (KOF.) SOURNIA

=S

Ceratium m. macroceros (EHR.) SOURNIA

Ceratium massiliense (GOUR.) JORG.

Ceratium massiliense massiliense

Ceratium pavillardi

Ceratium pentagonum GOUR.

6,7,8

Ceratium reticulatum spirale (spiralis)

Ceratium setaceum JORG.

Ceratium teres KOF.

Ceratium trichoceros (EHR.) KOF.

2,8

Ceratium tripos (MULLER) NITZSCH

3 7.8

Ceratium tripos atlanticum

Ceratium tripos pulchellum (SCHRODER) LOPEZ

N =N - N

Cladopyxis caryophyllum (KOF.) PAV.

Dinophysis caudata caudata RAMPI

Dinophysis punctata JORG.

(NS IS e -] I o5

Dinophysis fava

Dinophysis hindmarchi

Dinophysis tripos GOURR.

Dinophysis umbosa ?

Gonyaulax turbynei

Gonyaulax aleskensis ?

Gonyaulax monospina RAMPI

Gonyaulax polygramma STEIN

Noctiluca miliaris SURIRAY et LAMARCK

Ornithocercus heteroporus

Ornithocercus magnificus

Ornithocercus quadratus quadratus

Ornithocercus steini

Ornithocercus sp.

Oxytoxum brunchii?

Oxytoxum milneri MURR. a. WHITT

Oxytoxum scolopax?

Peridinium claudicans

Peridinium curvipes

Peridinium depressum ? (BAILEY) BALECH

6,7

Peridinium divergens EHR,

6,7
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Tiirler

Akdeniz

Ege denizi

Karadeniz

Peridinium elegans?

()

Peridinium grande ?

4

Peridinium granii? OSTENFELD & PAULSEN

6,7

Peridinium mediterraneum

Peridinium ovum

Peridinium oblongatum? (oblongum)

Peridinium oceanicum

Peridinium pellucidum

Peridinium punctatum

Peridinium solidicorne MANGIN 6,7

Peridinium sphaeroiden

Peridinium steinii JORGENSEN

Peridinium trochoideum (STEIN) LEMMERMANN

|t ot | |t | | | | |t | et |t |
E=
~1

Peridinium sp.

Prorocentrum sp. 158

Protoceratium areolatum? I

Pyrophacus horologium 1:.3 4

3.2. ZOOPLANKTON

Orneklerde bulunan tiim zooplankton tiirleri Akdeniz ve Atlas Okyanusu
zooplankton faunasinin genis dagilimli, kozmopolit tiirleri olarak bilinmektedir. Bu
nedenle Tablo 7 ve 8’de verilen tiir listesi Tiirkiye’nin dogu Akdeniz kiyisinda yapilan
benzeri zooplankton galigmalarinin sonuglariyla uyumludur (AKYUZ, 1957: GOKALP,
1972; KIMOR and WOOD, 1975; GUCU et al., 1991).

Kopepodlar en baskin zooplankton grubu olusturmaktadirlar. Manavgat
bolgesinde zooplankton toplulugunun gosterdigi genel yapt 1liman iklim bolgesinin kita
sahanligi alanindaki zooplanktonlarin tipindedir (LONGHURST ve PAULY, 1987).
Kopepodlardan az tuzlu sularin tipik tiirleri olan Paracalanus parvus ve Oithona nana
baskin bulunmustur (Tablo 7 ve 8). Genellikle az tuzluluga bir adaptasyon olan uzun
anten ve seta ya da benzeri uzantilart bulunan Mecynocera clausi, Calocalanus pavo ve
Oithona plumifera gibi tiirler bolgedeki kopepodlarin baglica kismin olusturmaktaydi.



a8

Tablo 7: Manavgat nehri agiklarindaki zooplankton tiirlerinin 6rneklerdeki yiizde
(goreceli bolluk) dagilimi.

Istasyon no

Taksonomikgrup\Tlirlerl 1 | 5] I 3 [ 4 | 5 | 6 l 7 I 8 | 9 Ilﬂl 11 I 12|13L14

Copepoda

Acartia clausi 0.16 0.23/0.25(0.34 0.32 0.21

Acartia latisefosa 0.17

Calanus tenuicornis 0.3111.0311.90(0.25 2.46(0.34 1.27 0.81
Calocalanus pavo 0.31(0.17 2.48/0.91(0.49/1.02(0.18|2.41|6.98(3.84(13.1 | 8.88|7.29
Centropages kroyeri 047| . 0.99/1.03]4.1810.34/0.59 0.40(0.85|0.76
Centropages typicus 3.72|6.90|5.69|4.96(2.39|5.16{0.34| 5.53( 1.61 0.20 1.1310.20
Centropages violaceus 0.25

Clausocalanus arcuicornis 0.99(0.11

Clytemnestra rostrata 0.21
Clytemnestra scutellata 0.06 0.20
Copilia mediterranea 0.16 0.63 0.38|0.40
Corycaeus clausi 0.31 0.12

Corycaeus speciosus 0.16(0.86|0.47|1.24|2.28|1.47 0.41(3.21|14.76]|6.67|4.24|4.91|5.87
FEucalanus crassus 0.80]1.23 0.06 0.32 0.64]0.19]0.61
Euchaeta elongatus 0.11

Euterpina acutifrons 0.11

Isias clavipes 0.34 1.71]3.44 0.12 0.20 0.20
Lensia multicristata 0.40
Mecynocera clausi 0.68 0.34/0.24]10.80(1.27(5.25/1.06(2.65]| 6.88
Microsetella rosea 1.02

Nauplius (Copepod) 0.62]0.34 0.50(0.46/0.25(0.00/0.88|0.40|0.95]|3.64|0.42] 1.32|3.04
Oithona nana 59.0 35.6 [62.2 3.4 167.1 22.3 |66.5 [72.9 |4.42(3.49(6.67|4.87|8.88]10.3
Oithona plumifera 0.47(0.52|0.79|7.69 2.9511.02(0.41)14.42(2.22|6.67/6.78{4.91|8.30
Oncea mediterranea 3.5710.69 1.4915.93|7.13)1.71| 1.35|4.02(6.03(12.1 |8.05]7.18{13.7
Paracalanus parvus 19.3 132.9 21.3 (18.3 |8.44|37.3 2.1 [12.0 |55.4 49.2 36.3 42.8 33.8 4.2
Pontella mediterranea 0.06

Temora stylifera 0.93/0.34|0.63(0.99|1.03|1.72|0.34{0.06|5.22|9.52(3.64|5.72|4.91|7.09
Bilinmeyen Harpacticoid 0.20
Cladocera

Evadne spinifera 1.55]1.38(0.00]0.74 0.74 0.06(1.6112.54]|1.62|1.27|1.13[0.61
Evadne tergestina 0.16 0.40]1.27|0.20(0.85|0.57
Penilia avirostris 0.17]0.16

Bosmina longirostrtis 2.24(0.16/0.50{0.11(0.00( 1.37]0.06

Apmhipoda 0.20
Siphonophora

Abylopsis (eschscholtzi) 0.25 0.3410.06/0.80(0.95|0.40 0.38({0.20
Bassia (bassensis) 0.25]0.11 0.34 241
Calycophores-Siphonophora| 0.160.17 0.25

Eudoxia spiralis 0.40]0.32

Rosacea (Cymbiformis) 0.50
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Tablo 7’ nin devami

istasyon no

Taksonomikgrup\Tﬂrlerl 1 l 2 l 3 | 4 I 5 I 6 l 7 I 8 | 9 |10]11|12]13]14

|Ostracoda

Cypridina mediterranea 1.0111.27(0.76] 1.42
Conchoecia obtusata 0.18]1.20]0.63

Pteropoda 0.40(0.32 0.57
Appendicularia

Oikopleura (caphocerca) 6.98[15.3 [6.00]12.4 [4.45|7.86(2.05(3.53[7.63|6.03|6.46|2.97(9.83|3.24

Radiolaria 0.17

Trachymedusae 0.20

Chaetognatha

Sagitta sp. [0.16]0.17[0.16]0.50[0.91] [ [0.06]1.20[0.95[2.22] 1.48[2.08] 1.21
Salphides ‘

Salpa democratica | | | [0.74] | | | [ [ | [ ] |
Meroplankton

Cirripedia larvasi 0.78 0.35/10.4010.32{ 1.01{0.64 0.40
Balik yudurtas 0.62 0.1610.25|0.2310.25 0.29]0.40|0.32|0.40{0.85{1.70{0.81
Balik larvasi 0.34 0.23

Polychaeta larvasi 0.16 0.3410.06]0.40 0.57]0.40
Decapod larvasi 0.16 0.2510.57]0.49 0.35/0.80|0.63|0.81(0.42|2.46|1.42
Echinoderm larvasi-Pluteus 0.20

Tablo 8: Manavgat nehri mansabinda zooplankton bollugu (metrekiipteki sayist).

istasyon no

Taksonomikgrup\Torler [ 1 [ 2 [ 3[4 [ 5[ 6 [7[8]9[10[11]12[13]14

opepoda
Acartia clausi 10 4 12 5 3
Acartia latisetosa 4 1
Calanus tenuicornis 16 | 24 | 122 5 20 18 9
Calocalanus pavo 16| 4 51116 4 11|23 (116] 77 | 184] 85| 78
Centropages kroyeri 24 20 | 18 | 35 37 8 (12 ] 7
Centropages typicus 196 (163|367 |102| 43 | 43 348 | 16 4 1] 2
Centropages violaceus 5
Clausocalanus arcuicornis 20| 2
Clytemnestra rostrata 3
Clytemnestra scutellata 4 2
Copilia mediterranea 8 4 11 4 | 4
Corycaeus clausi 16 7 0
Corycaeus speciosus 8 | 20| 3125|4112 26 | 31| 79 | 134| 59 [ 47 | 63
Eucalanus crassus 14 | 10 4 3 91217
Eucalanus elongatus 2
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Tablo 8’in devami

Istasyon no
Taksonomik grup \ Tiirler | 1 213 4 s5]e| 7|89 [10]11]|12]13]14
Euterpina acutifrons 2
Isias clavipes 8 31129 1 7 4 2
Mecynocera clausi 12 1 |15 8 [ 21 |106] 15| 25| 74
Microsetella rosea
Nauplius (Copepod) 33| 8 0| 8 |2 56| 4 16|73 6 |13]33
Qithona nana 3105| 843 [4013| 891 |1200] 185 4593 43 | 58 | 134| 68 [ 85 | 111
Oithona plumifera 24 | 12 | 51 | 158 24 26| 43 | 37 [134] 95 | 47 | 89
Oncea mediterranea 187 16 31 |106] 59 85| 39 | 100244 | 113] 69 | 143
Paracalanus parvus 1019| 778 [1375) 377 | 151 | 310 756 535|815| 733|599 324261
Pontella mediterranea 4
Temora stylifera 49| 8 |41 ] 20| 18| 14 4 [ 50158 73 | 80 | 47 | 76
Bilinmeyen Harpacticoid 2
Cladocera
Evadne spinifera 81 | 33 15 6 4 |16 | 423318 11| 7
Evadne tergestina 10 4 |21 4 |12] 5
Penilia avirostris 4 |10
Bosmina longirostriis 3| 1ofio| 2 4
Apmhipoda 2
Siphonophora
Abylopsis (eschscholtzi) 5 4 | 8|16 8 41 2
Bassia (bassensis) 5 2 23
Calycophores-Siphonophora| 8 | 4 2
Eudoxia spiralis 4 5
Rosacea (cymbiformis) 10
Lensia multicristata 4
Ostracoda
Cypridina mediterranea 20| 18| 7 [ 15
Conchoecia obtusata 112111
Pteropoda E 5 5
Appendicularia
Oikopleura (caphocerca) 367]363[387][255] 79 | 65 [217|222] 74 | 100|130 41 | 94 | 35
Radiolaria 4 5
Trachymedusae 5 4
Chaetognatha
Sagitta sp. [8[aJroJo[i6] | [4Jr2[i6[4as[21]20]13
Salphides
Salpa democratica [ T | [15] 17 1T 1 1 | [ [ |
Meroplankton
Cirripedia larvasi 41 22| 41 5]20| 9 4
Balik yumurtasi 33 15| 4|2 191 4 | 5 g | 1216 9
Balik larvasi 8 4
Polychaeta larvasi 8 41 4 514
Decapod larvasi 8 sl1o] 4] 5|28 |11|16] 6 |24]15
Echinoderm larvasi-Pluteus 16 2
Total 5256|2363|6448|2052|1787| 829 | 264 |6297| 966 |1656/2017]1399] 958 |1073
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3.3. BENTIK ARASTIRMALAR

Asapida dalgig deneyleri, drec g¢ekimleri ve kumkapar (grab) o6rneklemesine
iliskin sonuglar verilmektedir.

3.3.1. DALGIC CALISMASINDA MAKRO ALGLER

Dalgig deneyleri (0-10 m derinlik alam Sekil 2) bélgenin iki makro alg tarafindan
(Zostera marina ve Posidonia oceanica) isgal edildigi izlenimini vermektedir (Tablo 9).
Baskin makro alg Zostrea’dir. Bu tiiriin degisik sikliktaki yamalar halinde dagilmis
oldugu gozlenmistir. Bu da sayisal degerlendirmeyi zorlagtirnugtir. Buna kargin hatlar
arasinda goriiniir bir farklilhk saptannustir. Zostera'nin hatlar arasindaki siklik durumu
¢oktan aza dogru hat 2, hat 3, hat 4 ve hat 1 seklinde verilebilir. '

Table 9: Dalgi¢ deneyinin kalitatif degerlendirilmesi (0-10 m derinlik alani)

Sekil 1’deki Rastlanan tiirler Degerlendirme

hat no:

1 Zostera marina Kiyidan 9m derinlige kadar higbir bitkiye rastlanma-
mistir.  9m’den hattin sonuna kadar Zostera marina
(ANGIOSPERMAE) rastlanan tek makrofit tilrtidilr.
2vel Zostera marina Bu iki hat birbirine ¢ok benzedigi i¢in bir arada deger-
Acetabularia mediterranea | lendirilmistiri. Yine Zostera marina baskin makrofitti
ve bu tiire dalinan titm hat boyunca rastlanmgtir. Hat
ve 4 ile karsilastirildiginda en yiiksek Zostera marina
sikhigr bu iki hatta gdzlenmistir

Zostera marina arasinda deniz kabuklarina ve diger
sert malzemeye yapismis birkag Acetabularia
mediterranea (CHLOROPHYCEAE) bireyi gozlen-

mistir.
4 Zostera marina Baskin makrofit Zostera marina bu hattin 6-10m ara-
Posidonia oceanica sindaki kismini kapsamaktadir. Z. marina arasinda ise

Acetabularia mediterranea | Posidonia oceanica ‘ya ait (ANGIOSPERMAE ) baz:
ktkler ile birkag Acetabularia mediterranea gzlen-
migtir.

.
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Orta siklikta bitki gdzlenen ii¢ nolu hatta sayisal degerlendirme yapiimistir. Bu
hat iizerindeki 0.8 m” ‘lik bir alanda Zostera'ya ait 49 kok (rizom) sayilmistir ki bu da
metrekarede 62 kdke esittir.

Akdeniz’in infralitoral bdlgesinin baskin tiirii Posidonia oceanica olup tiim kiyi
seridinin 0-40 m derinlik alamm kaplamaktadir. Buna karsin stenohalin bir tiir olan
Posidonia aci sularda (tatli suyun etki alaninda) yiiksek biyokitle degerlerine ulasmamak-
tadir. Diger taraftan P. oceanica’mn bulunmadigi yerlerde bir act su formu olan Zostera
marina bulunmaktadir. Dolayisiyla bunlarin biyokitle varhiklari tuzluluk, bulaniklik ve
aralarindaki yansin bir fonksiyonudur (VERDAGUER, 1993).

Proje alaninda bulunan kék sayisi, sikhgin gostergesi olarak verilmigtir ve
bolgesel ozelligi yansitan bir deger degildir. Diger taraflan, efer Z marina ile P.
oceanica’min sikliklart karsilastinilacak olursa P. oceanica’mn daima daha sik cayir
olusturdugu goriiliir.

3.3.2. DREC ORNEKLERI

Drec ¢ekimlerinin kalitatif degerlendirme sonuglar1 Tablo 10°da verilmektedir.
Bu tablodan da goriilebildigi gibi yakin kiyisal alanda (10 m derinlik bolgesi) yer alan ilk
3 hat (Sekil 3) iki makro alg (Zostera marina ve Posidonia oceanica) tarafindan baskin
bir sekilde istila edilmistir.

St I

izleyen derinlik tabakasinda (20-25m., Sekil 3) bu durumun degistigi goriilmek-
tedir. Batidaki hatta (hat no: 4) hala makro alg bulunmakla beraber bunlar gogunlukla
Zostera marina ve Posidonia oceanica’ya ait kiklerden olugmaktadir. Bunlara ek olarak
bu hatta deniz yumusakgalarina ait (cansiz) kabuklara rastlanmistir. Bu derinlik tabaka-
sinda dopuya dogru gidildiginde (hat 4-6, Sekil 3) bu durum hafif degismis ve toplanan
malzemeye Polychaete solucanlari ve bazi karasal bitki artiklari eklenmistir (Tablo 10).

En derindeki (~85m) drec hattinda (hat no 7 ve 8) yine en batidaki hat makro
alglere ait pargalar igerirken baskin tiir Pennatula rubra ile yumugakgalar ve bunlara ait
kabuklardir. Doguda 65 m derinlikteki 9 nolu hat (Sekil 3 ve Tablo 10) biiyik
¢ogunlukla yumusakgalara ve tanimlanamayan diger canlilara ait kabuklari igermektedir.

Ozet olarak, Manavgat nehrinin etkisi altinda olan sahil kesimi ¢ogunlukla makro
algler tarafindan isgal edilirken derinlere dogru gidildikge karigik yumusakga tiirleri ve
bazen diger bazi fauna elemanlarinin da katildig1 bir yapi s6z konusudur.

Deniz yumusakgalarina ait (cansiz) kabuklara goreceli olarak derin hatlarda
rastlanmasi Tiirkiye'nin yiiksek egimli (hizli derinlesen) Akdeniz kiyisimin tipik bir
ozelligi olarak agiklanabilir.
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Tablo 10: Manavgat nehri agiklarinda yapilan drec ¢ekimlerinin kalitatif degerlendiri-
Imesi (nm = deniz mili).

Sekil 1’deki | Cekim Rastlanan tiirler Degerlendirme
hat no mesafesi

1 0.31 nm | Zostera marina Baskin tiir (cogu canli)
Posidonia oceanica Nadiren (canli)
Mullus surmuletus 5.8cm
Bothus podas 5.8cm
Liocarcinus vernalis 10g
Conus mediterraneus 5cm

2 0.37nm | Zostera marina Cogu 8li
Conus mediterraneus 3 cm’lik 6 birey
Pagellus erythrinus 7cm
Bothus podas 5.5ve6.5cm

3 0.54 nm | Zostera marina Baskin 2100 g
Conus mediterraneus 1 birey.
Tellina albicans
Nassarius mutabilis birkag adt.
Pisa armata 1 birey (yengeg)
Pagurus bernhardus 1 indiv
Octopus defilippi 1 birey.
Sepiola rondoleti 1 birey
Portunus sp. | birey.
Anilocra physodes | birey.
Diplodus annularis 2.5cm

4 0.44 nm | Z marina ve P. oceanica kokleri
Buglessidium luteum 7 cm ve 8 cm (3 birey.)
Gonoplax rhomboides 42 birey.
Neverita josephina Ol
Tellina albicans Ol
Cerithiopsis tubercularis Olu
Aporrharis pespelecani Ol
Turritella communis Ol
Strombus decorus Olit

5 0.3 nm Gonoplax rhomboides 3 birey.
Cerithiopsis tubercularis Oli
Tellina albicans Oly, kirtllmig
Polychaeta kurtlar 3 birey. (Nereis sp. 7)
Karasal bitki pargalar

6 0.36 nm | Polychaeta 1 birey
Gonoplax rhomboides 4 birey
Bivalve ve gastropod kabuklari| Olt, kirilmig
Tellina albicans Ol

7 0.51 nm | Posidonia and Zostera artiklar
Pennatula rubra 8 birey
Tonna galea canli
Karasal bitki pargalari
Turritella communis kirtlmig




Tablo 10’ un devami

Sekil 1’deki | Cekim Rastlanan tiirler Degerlendirme
hat no mesafesi

Echinoderm kabugu kirilmig
Nucula nucleus Ol
Pagurus bernhardus 2 birey.
Pontocaris cataphractus 7 birey.
Acanthocardia spinosa 1 birey.
Naticarius stercus-muscarum | 3 birey.
Plastik materyal parcalar

8 0.51 nm | Pennatula rubra 29 birey.
Microcosmus polymorphus 3 birey.
Arnoglossus laterna 6 cm
Alcyonium palmatum 1 birey.
Antalis inaequicostatum Olia
Clamys sp. Olii
Neverita josephina Ol
Pecten sp. Ol
Vermetus triqueter Ol

9 0.46 nm | Aporrharis pes pelacani Ol
Murex brandaris Ol
Dromia personata 1 birey.
Pisa armata 1 birey.

Aleyonium palmatum

1 birey. (Pisa armata’ya yapismis)

Cuspidaria cuspidata

Ol

Buccinulum corneum Ol

Antalis inaequicostatum Ol

Pecten sp. Olu, kirilmig
Tellina albicans Ol

Clamys opercularis Ol
Ophiura texturata canli
Bryozoa Ol
Liocarcinus depurator 1 birey.

3.3.4. KUMKAPAR (GRAB) iLE ORNEKLEME

Tanmimlanan organizmalar sayilarak isimleri, herbir tiiriin ve fert sayilari ve

bollugu Tablo 11 ve 12’de gosterilmistir.

Aragtirma alanindan, 948 fert ile temsil edilen toplam 141 makrobentik tiir
tanilanmistir. Bunlar; 67 poliket tiirii (%47.5), 45 yumusakca (%31.9), 22 kabuklu

(%15.6) ve 7 diger tiirlerdir (%4.9).
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Tablo 11. Her bir istasyondaki bentik omurgasiz ttir ve bireylerinin
toplam say181

Poliketler Yumugakcalar Kabuklular Digerleri Tiirlerin Fertlerin

Istas- Derinlik Tir Fert Tiir Fert Tir Fert Tir Fert toplam toplam

yonlar (m) say. 8ay. say. say. say. say. gay. say. 8ay181 say181
1 18 6 9 5 10 3 3 2 3 16 25
2 10 3 3 3 4 2 3 0 0 8 10
3 10 1 1 1 1 0 0 1 1 3 3
4 10 2 2 7 10 0 0 0 0 9 12
5 23 14 25 6 29 0 0 0 0 20 54
6 23 21 77 5 11 2 2 1 1 29 91
7 23 14 19 10 18 8 12 1 1 33 50
8 23 10 12 23 289 4 4 3 14 40 319
9 65 8 17 10 40 2 2 0 0 20 59
10 86 10 31 13 27 1 1 0 0 24 59
11 85 9 22 7 11 2 3 2 3 20 39
12 65 13 27 11 29 1 | 2 2 27 59
13 85 12 55 2 5 0 0 0 0 14 60
14 165 14 78 4 16 3 12 2 3 22 108

Toplam 137 378 107 500 28 43 13 28 285 948
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Table 12. Ornekleme istasyonlarinda bentik faunanin O.lmz'deki
tiir sayisi ve kompozisyonu

Toplam fert
Tiirler { 2 3 & 5 6 7 8 9 10 11 12 13 14 sayisi (%)

POLIKETLER

Ampharetidae sp. o 0 0 0 O o 0 0 0 0 0 0 < 2 0.52
Amphitrite sp. o 0 0o 1t 0 0o 0 0 o 0 0 0 0 1 0.26
Ancistrosyllis sp. o oo o o 0 0 O O n 0 0 1 0 I 0.26
Aphroditidae sp. o o 0 o 0 0O 0o 0 O 0 0 1 \] 0 1 0.26
Aricidea sp. o o o o o 0o 0 0 O 0 0 1 1 5 7 1.85
Capitellidae sp. 2 o 0o 0 0 0 O O O 0 0 0 0 0 2 0.52
chaetozone setosa n o 0o 0 0o 0 0O O O 0 2 0 0 1 3 0.79
chone collaris {t o o 0o o O O O O 0 0 1 0 0 2 0.52
Cchone of acustica o o o o 0o 0o 0 0 O o 0 1 0 0 1 0.25
chone sp.1 o o o 0 1 0o 1 0 O 0 0 o 0 0 2 0n.52
Chone sp.2 o o o o 0o o 1t 0 O L] ] o 0 a 1 0.26
cirratulidae (sp.1) 2 0o 0 0 0o o O 1 0O 0 0 0 L] (1] 3 n.79
cirratulidae (sp.2) o 1t o o 0o 0o 0 0 O 0 1] 0 0 0 1 0.26
Cirratulidae (sp.3) o o 0o o 0 7 0 0 O o 0 0 14 30 51 13.49
cirratulus chrysoderma o n n 0o 5 5 2 0 1 2 0 4 111 kA 8.20
cirriformia sp. o o o 6 1 o O O O o 0 0 0 0 1 0.26
Clymene gracilis o o o 0 0 0O O O O 0 0 n 2 2 4 1.05
Clymene sp. o o 0 0 0 0o 1 0 0 o 1 0 0 ] 2 0,52
Cossura sp. n o 0 0 0 6 0 0 O o 0 n 0 1 i 1.85
Ehlersis cornuta o o o o 0 0 0 1 O o [} 0 0 o 1 0.26
Eteone sp. o o o o 0o 1 O O O ] [ 0 0 0 1 0.26
Euphrosyne sp. o 0 0 0o 0 O O 1 O 0 0 0 0 0 1 0.26
Glycera capitata o 0o 0 0 0O O 0 0O 0 0 0 0 1 0 1 0.26
Glycera convoluta o o o o 0o 0 1 0o 0 0 0 0 0 0 1 0.26
Glycera sp. "1 06 0 0 0o 0O O 2 O ) 1 o o 0 5 L.32
Conjiada emerita o 0 0 0 0 ' 1 0 O 0 o 0 0 0 2 0.52
Harmothoe impar o 0o 0 0 0 0O 0 0 O 0 o 1 o0 L] i 0.26
Harmothoe lunulata o 0o 0o o 0O 0O 0 0 O 1 0 0 0 0 1 0.26
Harmothoe sp. o o o t o 0o 0 O O 0 0 [} 0 n 1 0.26
Hyalinoecia fauvell o o 0o 0o 0O t O O O 0 0 0 o 0 1 0.26
Lsonlce cirrata o 0 o o o0 1 0o 0 4 0 0 0 0 0 5 1.32
Lumbriconereis coccinea o o o 0 0 1 O O O 0 0 0 0 ] 1 n.26
Lumbrineris fragilis o 0o 0 o 0 7T 0 0 2 2 (] 1 0 ] 12 3.17
Lumbrineris funchalensis o o 0 0 1 0 0 O O ] [] 0 0 o 1 0.26
Lumbrineris impatiens o o o o 1 5 0 0 0 0 o 1 n 0 7 1.85
Luvmbrineris latreilleil o 0 o 0 0o 1 0 O O o 0 a 0 0 1 n.26
Lumbrineris sp. 2 1+ 1 0 0o 2 1 0 1 ] 0 1 2 1 12 2.17
Lysidice sp. o o o o ¢ 0 0o 1 0o o o O O O 1 0.26
Magelona papilliocorpis o 0 0o 0 0 O O O O 0 1 0 0 0 1 0.26
Melinna palmata t 1+ 6 0 3 0 3 2 0O 0 0 0 o 1] 10 2.64
Nephthys caeca o o o o 0 o 0o 0 1 ] o 0 0 0 1 0.26
Nephthys sp. o o 0o 0 3 0 1 0 O 0 0 0 0 0 4 1.05
Nereis sp. n o 0o 0o 0 1 0 O O (il 0 0 0 0 1 0.26
Nerine foliosa o 0o 0o 0 { o0 o 0O 1 o ] 0 0 3 0.79
Notomastus abherans o o D n 0o 2 O 1 O 0 1 0 4] o 4 1.05
Notomastus latericeus o 0 0 0 0 2 O 0 1 o 0 0 (1] 0 3 0.79
Notomastus sp. o n o 0o 0 0 0 0O 0 0 0o ~1 0 0 1 0.26
Paraopnis lyra o 0o 0o 0 0 D O 0 O 1 o 0 0 0 1 0,26
Fetaloproctus terricola o o 0o o 0 2 0 0 0 0 n 0 o 2 0.52



Table 12. devam:
Pholoe sp.

Fista cristata

Pista sp.
Foecilochaetus serpens
Polycirrus sp,
Prionospio cirrifera
Prionospio sp.
FPrionospio steenstrupi
Peammolyce sp.

Rhodine loveni
Scoloplos armiger
Sigalion sp.

Spio filicornis
Spiophsnes bombyx
Sternaspis scutata
Stylarioides sp.
Terebellides stroemi
Typosyllis armillaris

YUMUSAKCALAR

Gastropodlar
Rittium reticulatum

B. reticvlatum latrellei

Bulla sp.
Bulla striata
Calliostoma granulatum

Cerithiopsis tubercularis

Conus mediterraneus
Cytrara taeniata
Eulima sp.

Eulima talaena
Fasciolaria ligpnaria
Gibbula magnus
Nassarius mutabilis
Naticarius haebreus
odostomia acuta
odostomia conoldea
Ovatella sp.

Rissoa variabilis
Rissca ventricosa
Smaragdia viridis
Strombus decorus

Truncularopsis trunculus

Turbona cimex
Turbopiella pusilla
Turritella communis
Turritella sp,

Bivalvialar
Abra pitida
Cerastoderma edule
Corbula gibba
Dosinia lupes
Lutraria angustior
Macoma communata
Mactra sp.
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Table 12. devami
Nucula nucleus

Nuculana fragilis
Nuculana pella

rRuditapes phillippinarum
spisula sp.

Tellipa albicans

Tellina puchélla

Tricola pulluva

Scafopodalar
Anatalis ipaequicostatium
Antalis agilis
Antalis sp.1
Dentalium sp.

HARUKILUIL.AR
Alpheus glaher
Ampelicsca pseudospinimana
Ampelisca sp.
Amphithoe sp,
Anchialina agilis
Apherusa sp.

Apseudes latreilled
Atylus sp.

piastylis neopolitana
Erichthonivs sp.
Eriopsia elongata
Ethusa mascarone
Gastrosaccus sp.
Goneplax sp.

Harpinia dellavallai
Iphiona tenpella
Leptochelia sp.
Macropipus sp.
Paguristes sp.
Processa macrophthalma
Processa sp.
Trachypenaeus curvirostris

PIGERLERI
Micrura sp.
Nemertinea sp.
Onchnesoma sp.
Sipunculida spl.
Sipunculida sp2.
ophivra albida
Ophiomyxa pentagona
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Yaklagik ayni derinlikte (10 m) segilen istasyon 2, 3 ve 4’te tiir say1si (sirastyla 8,
3 ve 9) diger drnekleme istasyonlarma gore az bulunmug ve 15 m’den sonra bu sayi
artmistir (Tab. 11). Deniz Bilimleri Enstitiisii (DBE) tarafindan bu bilgede yapilan
jeolojik arastirmalara gore (EDIGER ve OKYAR, 1995) 25 m’nin altinda sedimandaki
kum orami artmakta, daha derine gidildik¢e sediman, ¢amur 6zelligi kazanmaktadir. Bazi
literatiire gore, sedimanin yapist ile bentik organizmalarin tiir kompozisyonu arasinda bir
iliski vardir (LIE, 1974; CASTELLI et all., 1988, ZAVODNIK, 1988; UNSAL, 1988).
istasyon 2, 3 ve 4’te tiir ve birey sayisinin az olmasinin bir diger nedeni, Manavgat
Cayi’'nin bu istasyonlarin bulundugu yere dokiilmesi olabilir. Ciinkii bu istasyonlar,
Manavgat Cayi’'nin agiz kismina yakindir. Bu, anormal bir sonug degildir ve baska
yerlerde de godzlenmistir. Oregin ZAVODNIK (1988) Po Nehri'nin (italya) agiz
kisminda bentik organizmalarin tiir sayisinda bir azalma gézlemistir.

Poliketlerin ve kabuklularin en fazla tiir sayisi sirasiyla istasyon 6 ve 7°de
bulunmustur. Bu iki istasyon boru hatti iizerinde bulunmaktadir (Sekil 1). Halbuki
yumusakgalar (6zellikle gastropodlar) daha gok istasyon 8’de bulunmustur. Bu istasyon,
jeolojik aragtirmalarda (EDIGER ve OKYAR, 1995) zemini kayalik olarak belirlenen
bélgeye yakindir. Dolayisiyla istasyon 6, 7 ve 8 tiir sayisi bakimindan en zengin
istasyonlar olarak belirlenmigtir (Sekil 7).

istasyonlar arasindaki benzerlikleri goérebilmek igin, poliket, yumusak¢a ve
kabuklulara ait veriler ayri ayri ve bir arada kullamlarak dendrogramlar olusturulmustur
(Sekil 8a,b,c ve 9).

Veriler bir arada kullanilarak olusturulan dendrogramda (grup dendrogrami) kiy1
istasyonlan sag tarafta, derin istasyonlar sol tarafta gruplagmiglardir. istasyon 13 ve 15
disindaki istasyonlar %50 nin altinda bir benzerlik diizeyi ile kiigiik gruplar olusturmus-
lardir. Bu iki istasyon arasinda ise %55.7°lik bir benzerlik diizeyi gozlenmistir (Sekil 9).
Bu benzerlik, bilyiik olasilikla poliket verilerinden kaynaklanmaktadir. Ciinki bu iki
istasyonda 10 miisterek poliket tiirii bulunmustur. Grup dendrogrammin diger istasyon-
lar1, az ok poliketlere benzer sekilde gruplagmislardir ki bu da grup dendrograminin en
¢ok bu gruptan (Poliket grubu) etkilendigini gostermektedir (Sekil 8a ve 9). istasyon 4,
grup ve poliket dendrograminda tek olarak kalmustir. Ciinkii  bu istayonda bulunan iki
poliket tiirii (4mphitrite sp.ve Harmothoe sp.) diger istasyonlarda bulunmamaktadir.

Yumusakg¢a dendrograminda istasyon 9, 10 ve 12, grup dendrogramindaki kadar
yiiksek benzerlik diizeyi gostermislerdir (Sekil 8b). En yiitksek benzerlik, 7 yumusak¢a
tiiriiniin miisterek olarak bulundugu istasyon 9 ile 10 arasinda gézlenmistir. Istasyon 3
¢ok diisiik benzerlik diizeyi (< %10) ile digerlerinden ayrilmistir.

Kabuklularin dendrogramu, istasyon 3, 4, 5 ve 13’te hig¢ kabuklu tiiri bulunmama-
sindan dolayi bu istasyonlar arasinda elde edilen en yiiksek benzerlik (% 100) diizeyi ile
digerlerinden farkhilik gostermistir (Sekil 8c). istasyon 2 ve 14 diger istasyonlar ile hig bir
benzerlik (% 0) goéstermemistir. Ciinkii bu iki istasyonda bulunan tiirler diger
istasyonlarda mevcut degildir.
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Literatiirde. Tiirkive nin Akdeniz kiyilarindaki bentik organizmalarin dagihmi ve
tiir kompozisyonu konularinda yapilmis ¢ok az sayida aragtirma vardir (KOCATAS ve
KATAGAN., 1978). Bu nedenle tanimlanan tiirler, aragtirma bolgesinde ya da yakininda
daha 6nce bulunan tiirler ile karsilastirlamamistir. Bununla birlikte tanimlanan tiirlerin
bazilari, Siiveys kanalinda (BEN-ELLIAHU, 1972). Kizil Deniz'de (FISHELSON ve
RULLIER, 1969; AMOUREUX. 1983) ve Sina Yarnimadasi'nin litoral bdlgesinde
(AMOUREUX et all., 1978) daha énce yapilan ¢ahgmalarda da gézlenmistir.

Her istasyondan sadece bir érnek almip incelenmesine ve 6rneklemenin sadece bir
tek mevsimle sinirhi olmasina karsin, elde edilen 141 tiir yadsinamaz. Gergekte, inceleme
bolgesinde mevcut makrobentik faunanin tiir kompozisyonu hakkinda daha gergekgi
bilgiler elde edebilmek igin rnek sayist ve ornekleme sikhgr artirilmahdir. Ancak bu
durumda, toplanan organizmalarin  tamimlanmasi  ve elde edilen sonuglarin
degerlendirilmesi igin daha fazla zamana (her &rnekleme dénemi igin en az {i¢ aya)
gereksinim vardir.

3.4. DEMERSAL VE PELAJIK BALIK TURLERI - TROL

Her cekime ait tiir listesi ve ¢ikan tiirlerin géreceli bollugu Tablo 13-16'da veril-
mektedir. Tablo 13’ten de goriilebilecegi gibi 18m derinlikteki baskin organizma grubunu
makro alglerden Zostera marina ve Posidonia oceanica olugturmaktadir. Yalmz tig balik
tiirii Gymnura altavela (kazik kuyruk), Upeneus asymmetricus (asimetrik barbunya),
Bothus podas (pisi bahgr) toplam avin % 59.8’ini olugturmaktadir. Kazik kuyruk harig
tutulacak olursa ana avi olusturan tiirler listesine dort tiirtin  daha eklenmesi
gerckmektedir. 18 m derinlik alaninda ana av1 olusturan tiirler sunlardir:

Upeneus asymmelricus Asimetrik barbunya 18.14 %
Bothus podas Pisi balif 13.75 %
Epinephelus aeneus Lahos 9.07 %
Diplodus annularis Isparoz 6.38%
Saurida undosquamis iskarmoz 4.82 %

Dentex dentex Sinagrit 428 %
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Tablo 13: Dip troliinde elde edilen tiir kompozisyonu (ortalama derinlik 18 m, Sekil
4’teki 1 nolu hat. Cekme mesafesi 2.87 nm (= deniz mili).

Avlanan Av Gireceli
tiirler (gram) onemi %

Z. marina + P. oceanica 29500 -
Gymnura altavela 13300 18.85
Upeneus asymmetricus 12800 18.14
Bothus podas 9700 13.75
Mullus barbatus 6400 9.07
Epinephelus aeneus 4500 6.38
Diplodus annularis 3400 4.82
Saurida undosquamis 3020 428
Dentex dentex 2480 3.52
Euspongia 2400 -
Pagrus coeruleostictus 1905 2.70
Raja clavata 1900 2.69
Spicara smaris 1850 2.62
Pagellus acarne 1100 1.56
Synodus saurus 1080 1.53
Mullus surmuletus 950 1.35
Centracanthus cirrus 900 1.28
Trigla lucerna 790 .12
Octopus vulgaris 750 1.06
Solea vulgaris 500 0.71
Stephanolepis diaspros 470 0.67
Scorpaena notata 280 0.40
Upeneus moluccensis 270 0.38
Pagellus erythrinus 225 0.32
Boops boops 200 0.28
Etrumeus teres 190 0.27
Sepia officinalis 150 0.21
Caranx rhoncus 130 0.18
Pomadasys incisus 130 0.18
Sardina pilchardus 130 0.18
Serranus scriba 120 0.17
Sparisoma cretense 100 0.14
Trachinus draco 100 0.14
Lithognathus mormyrus 90 0.13
Charybdis longicollis 70 0.10
Siganus rivulatus 70 0.10
Callionymus filamentosus 50 0.07
Buglossidium Iuteum 50 0.07
Penaeus semisulcatus 50 0.07
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Tablo 13’iin devami

Avlanan Av Gireceli

tiirler (gram) onemi %
Symphodus cinereus 50 0.07
Trigla lyra 50 0.07
Xyrichthys novacula 50 0.07
Apogon taeniatus 40 0.06
Arnoglussus laterna 40 0.06
Leiognathus klunzingeri 40 0.06
Cynoglossus sinusarabici 20 0.03
Serranus cabrilla 20 0.03
Diplodus vulgaris 15 0.02
Loligo vulgaris 10 0.01
Trachurus mediterraneus 10 0.01
Toplam 70 545 100.00

Otuz metre derinlik alaninda (Sekil 4’te hat 2) yine Gymnura altavela (kazik
kuyruk) baskin tiirdiir. Bunu Mullus barbatus, Pagellus erythrinus, Upeneus moluccensis,
Diplodus annularis, Leiognathus klunzingeri ve Saurida undosquamis izlemektedir
(Tablo 14). Buna ragmen, kazik kuyrugun avlanan miktariyla (%77.9) karsilastirildiginda
bunlarin ana ava katkis1 6nemsiz goriinmektedir.

Kikirdakli bahklar bazen avlama gruplan olustururlar. Yapilan bu ¢ekimde ag

boyle bir gruba rastlanmis olabilir.

Tablo 14: Dip trolunde elde edilen tiir kompozisyonu (ortalama derinlik 30 m, Sekil
4’teki 2 nolu hat. Cekme mesafesi 1.26 nm (= deniz mili).

Avlanan Av Goreceli
tiirler (gram) onemi %
Gymnura altavela 135000 77.87
Mullus barbatus 11500 6.63
Pagellus erythrinus 9570 5.52
Upeneus moluccensis 4700 2.71
Diplodus annularis 4400 2.54
Leiognathus klunzingeri 3100 1.79
Saurida undosquamis 1820 1.05
Dussumeria acuta 1070 0.62
Spicara smaris 530 031
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Tablo 14’iin devami

Avlanan Av Goreceli

tiirler (gram) onemi %
Boops boops 420 0.24
Sphyraena chrysotaenia 400 0.23
Synodus saurus 320 0.18
Trigla lucerna 150 0.09
Caranx rhoncus 150 0.09
Bothus podas 75 0.04
Uronoscopus scaber 49 0.03
Arnoglossus laterna 30 0.02
Orathosquilla masavenssis 20 0.01
Buglossidium luteum 15 0.01
Trachinus draco 15 0.01
Echinaster echinaster 15 0.01
Centracanthus cirrus 10 0.01
Total 173 359 100.00

60 metre derinlik alaminda avin %58’ini iki kikirdakli balik Sguatina squatina
(keler) ve Gymnura altavela (kazik kuyruk) olusturmustur. Bunlan Saurida undosquamis,
Eledone moschata (tek tabanca ahtapot), Pagellus erythrinus (kirma mercan) Spicara
smaris (izmarit) izlemektedir. Yine burada da kemikli baliklarin ava katkist
kikirdaklilardan azdir (Tablo 15).

Tablo 15: Dip trolunde elde edilen tiir kompozisyonu (ortalama derinlik 60 m, Sekil
4’teki 3 nolu hat. Cekme mesafesi 2.87 nm (= deniz mili).

Avlanan Av Goreceli

tiirler (gram) onemi %
Squatina squatina 15500 40.48
Gymnura altavela 6800 17.76
Saurida undosquamis 5500 14.36
Eledone moschata 2040 533
Pagellus erythrinus 1900 4.96
Spicara smaris 1870 4.88
Upeneus moluccensis 1320 3.45
Serranus hepatus 950 2.48
Lepidotrigla cavillone 820 2.14
Raja clavata 270 0.71
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Tablo15’in devami

Avlanan Av Goreceli
tiirler (gram) onemi %

Citharus linguatula 250 0.65
Synodus saurus 200 0.52
Serranus scriba 180 0.47
Centracanthus cirrus 150 0.39
Arnoglossus laterna 100 0.26
Trigla lucerna 80 0.21
Aplisia 75 0.20
Uranoscopus scaber 70 0.18
Parapenaeus longirostris 70 0.18
Callionymus filamentosus 50 0.13
Gobius geniporus 25 0.07
Carybdis longicollis 15 0.04
Zeus faber 15 0.04
Bothus podas 15 0.04
Mullus barbatus 12 0.03
Buglossidium luteum 7 0.02
Pennatula rubra 5 0.01
Trachurus mediterraneus 3 0.01
Loligo vulgaris 2 0.01
Total 38 294 100.00

Manavgat bélgesinde ticari balikgilik pek gelismis degildir. Biiyiik teknelerin
¢ogu genellikle bélgede ve Manavgat nehri ile deniz arasinda turistleri gezdirmekte ve
balikgilikla ilgileri yoktur. Kiigiik teknelerle sabit aglar ve olta kullamlarak yapilan
balik¢ilik 6nemsizdir. Yine de bu tekneler Tablo 17°de listelenen tiirleri avlayabilirler.
Avlar1 zaman zaman Tablo 17°de alt1 gizilmeyen kikirdaklilardan vatozlar ve rinalar
ihtiva edebilir.

Bu bilgiler gergevesinde, dogenecek olan borunun, dosenme asamasindaki etkisi
gecici olup uzun dénemde yerel balikgiligin sthhatini etkilemesi ok az bir ihtimaldir.

Balik¢ilik akiistigi ve ortasu trolii

Acikta ve kiyiya yakin kesimde yapilan tipik akustik kayitlara ait 6rnekler Sekil
10 ve 11°de verilmektedir. Her ne kadar bélgede pelajik balik siiriisiine rastlanmamigsa da
kiytya yakin kesimde ortasu trolii ile bir ag atimi gergeklestirilmistir (Sekil 5’te ¢ift
¢izgi). Tiir kompozisyonu va av miktarlari Tablo 13’te sunulmaktadir. Bu ag ¢ekiminde
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yalmiz iig pelajik balik tiirii Scomber japonicus - kolyoz , Caranx rhoncus - tiral balify ve
Sardina pilcardus - sardalya avlanmigtir (Tablo 16). Bunlarin ana ava toplam katkilar

(%0.4) dnemsizdir.

Tablo 16: Ortasu trolunde elde edilen tiir kompozisyonu (Sekil 5’teki ¢ift ¢izgili hat
Cekme mesafesi 2.87 nm (= deniz mili).

Avlana Av Goreceli

tiirler (gram) onemi %
Centracanthus cirrus 17500 44.28
Spicara smaris 15500 39.22
Upeneus moluccensis 4900 12.40
Pagellus erythrinus 1200 3.04
Scomber japonicus 150 0.38
Boops boops 110 0.28
Caranx rhoncus 50 0.13
Diplodus annularis 40 0.10
Saurida undosquamis 30 0.08
Sardina pilcardus 20 0.05
Blennius ocellaris 10 0.03
Lepidotrigla cavillone 8 0.02
Total 39518 100.00

Bolgede yapilan tiim trol gekimleri birlestirilirse av1 olugturan asil tiirlerin

Gymnura altavela Kazik kuyruk 48.21 %
Upeneus asymmelricus Asimetrik barbunya 737 %
Spicara smaris istrongilos 6.14 %
Mullus barbatus Keserbag barbunya 5.57 %
Centracanthus cirrus izmarit 5.49 %
Squatina squatina Keler 4.82 %
Dentex dentex Sinagrit 4.28 %
Pagellus erythrinus Kirma mercan 4.01 %
Saurida undosquamis [skarmoz 3.22%
Diplodus annularis Isparoz 2.44 %
Epinephelus aeneus Lahoz 1.40 %
Leiognathus klunzingeri Eksi balig1 0.98 %
Total 93.93%  olustugu goriiliir.
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Yalmz iki kikirdakli balik Gymmura altavela ve Squatina squatina bolgedeki avin
%53iinii olusturmustur. Bu bir bakis agisina gore ¢ok Snemlidir. Kikirdakli baliklarin
dip trolii aveiligina gok hassas olduklan bilinmektedir. Manavgat bilgesinde gergek bir
trol balikilig bilinmemektedir. Bu, balikgilik agisindan bdlgenin az ya da cok bakir (el
degmemis) durumda oldugunu ima etmektedir.

Avda goriilen tiir sayisimn goklugu (Tablo 17) tropik ve subtropik bdolgelerin
ortak 6zelligidir. Mersin Korfezi'nde yapilan bir galismada beher a3 atiminda 14-44 tiir
bulunmustur. Mayis 1980 ile Haziran 1981 arasinda avda ortalama 31 tiir ¢itkmistir
(BINGEL, 1987).

TORTONESE (1964) Akdeniz'de 550 tiir bulundugunu rapor etmistir. Tiir
sayilar bugiin Hint Okyanusu ve Kizil Deniz’den gégler nedeniyle biraz daha yiiksek
olabilir. Bir siire 6nce yapilan bir ¢aligmada Tiirkiye'nin Akdeniz kiyisinda 26 muhacir
balik tiirii bulundugunu gdstermistir (GUCU et al., 1994). Manavgat bolgesinde rastlanan
muhacir baliklar Tablo 17°de kalin yaziyla belirtilmistir.

Tablo 17'de yer alan balik tiirleri daha once sayisal balikeilik ¢alismalarinda
Goksu deltasinda kayit edilmistir (bkz., BINGEL, 1981 ve 1987). Bulunan tiirlerin biiyiik

bir kismina diger bolgelerde (Ege ve Karadeniz’de) de rastlanmaktadir bunun igin bkz.,
FISCHER et al., 1987).

Tablo 17: Manavgat bolgesindeki balikgilik galigmalarinda avlanan tiirlerin listesi.

Koyu yazilmig isimler  Akdeniz’e sonradan yerlegmis tiirleri

Alt1 gizilmis isimler Yerel kiigiik balikgilik igin 6nemli anlamindadir.
1 Aplisia
2 Apogon taeniatus
J Arnoglussus laterna
4 Blennius ocellaris
5 Boops boops
6 Bothus podas
7 Buglossidium luteum
8 Callionymus filamentosus
9 Caranx rhoncus
10 Centracanthus cirrus

11 Charybdis longicollis
12 Citharus linguatula
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13 Cynoglossus sinusarabici
14 Dentex dentex
13 Diplodus annularis

16 Diplodus vulgaris
17 Dussumeria acuta

18 Echinaster echinaster

19 Eledone moschata

20 Epinephelus aeneus

29 Etrumeus teres
Euspongia

22 Gymmnura altavela

23 Gobius geniporus

24 Leiognathus klunzingeri

2 Lepidotrigla cavillone

26 Lithognathus mormyrus

27 Loligo vulgaris

2 ullus barbatu

29 Mudlus surmuletus
30 Octopus vulgaris

31 Orathosquilla masavenssis

32 Pagellus acarne

33 Pagellus ervthrinus

34 Pagrus coeruleostictus
Parapenaeu. rosiri

36 Penaeus semisulcatus

37 Pennatula rubra

38 Pomadasys incisus

Posidonia oceanica
39 Raja clavata

4 rdina pilchardu
41 Saurida undosquamis
42 Scomber japonicus
43 Scorpaena notata
44 Sepia officinalis

45 Serranus cabrilla
46 Serranus scriba

47 Serranus hepatus
48 Siganus rivulatus
49 Solea vulgaris

50 Sparisoma cretense
AV hyraen

32 Spicara smaris

a3 Squatina squatina

54 Stephanolepis diaspros
55 Symphodus cinereus
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J6 Svnodus saurus

J7 Trachinus draco

38 Trachurus mediterraneus
39 Trigla lucerna

60 Trigla lyra

61 Upeneus asymmetricus
62 neus m ensi
63 Uronoscopus scaber

64 Xyrichthys novacula

635 Zeus faber

Zostera marina

Nesli tehlikedeki tiirler

Tiirkiye'nin dogu Akdeniz kiyisinda trolle avlanabilir fauna igerisinde BINGEL,
(1981 and 1987) CHELONIA (deniz kaplumbagalarini) da listelemektedir. Manavgat
bolgesindeki avda hernekadar kaplumbagaya rastlanmamigsa da bunlarm Tiirkiye’nin
kumlu Akdeniz kiyilarinda bulundugu bilinmektedir (WWF, 1989). Manavgat bdlgesi bu
gercek disinda tutulamaz. Gergekten calismalar esnasinda kaplumbagalar arastirma
alaninda gozlenmistir. Bu normaldir g¢iinkii yaz aylarinda yumurtlayan her iki deniz
kaplumbagast tiirii (Chelonia mydas ve Caretta carelta), igin Manavgat kumsallari
onemli yumurtlama alanlaridir. Caretta caretta bolgede en bol olan tiirdiir (ATATUR,
1992).

Caretta caretta etobur Chelonia mydas ise otoburdur. Hernekadar Chelonia
mydas bdlgede daha ender ise de bitkiyle beslenmesinden dolayr deniz gayirlarinin
saglikli kalmasi bunlarin beslenmesi igin énemlidir.

Posidonia oceanica ve Zostera marina’nin yayilmast vegetatif {iremeyle
olabilmesi nedeniyle yaprak ve kok (rizom) gibi pargalarinin akintilarla tasinmasi sonucu
yayilirlar ki bu da yeni alanlarin yurtlandiriimasinda 6nemli bir rol oynar. Bunlar ayni
zamanda polenle eseyli olarkta gogalirlar.

3.5. SUKALITESI

Su kalitesinin belirlenmesi amaciyla yapilan dlgiimlere ait sonuglar Tablo 18-19
‘da, sonuglarla ilgili tartigma ise tablolardan sonra verilmektedir.
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Tablo 18: Manavgat agiklarindaki yiizey sularinda olgiilen bazi su kalitesi parametreleri.

derin. = derinligi kolif. = koliform
TAK = Toplam Aski Kati DDPH = Céziinmils dagiimis petrol hidrokarbonlar
istasyon | Seki derin. [TAK (mg/L)|Fekal koliform Toplam kolif.| DDPH "
(m) #/100mL #100mL ng/L
1. - 4.30 0 64 0.39
2 9 5.22 38 208 0.37
3 - 6.64 0 - 0.22
4 9 7.10 1 48 0.06
5 10 5.00 0 0 0.42
6 10 1.58 0 8 0.56
7 - 6.40 4 264 0.26
8 - 4.10 0 0 0.03
9 22 2.20 0 0 0.26
10 - 4.52 1 0 0.05
11 12 1.86 0 12 0.12
12 17 0.60 0 160 0.12
13 - 4.30 3 8 BDL
14 - 0.96 2 - BDL
15" - 3.80 9 1600 0.09

a) Gegici veri raporundaki DDPH konsantrasyonlari hacim diizeltmesi yapilmadan verilmisti.
Bu tabloda ¢dziinmiis dagilmis petrol hidrokarbonlara ait degerler diizeltilmistir.

b) Manavgat nehri (kapsam dig1 istasyon).

BDL = Olgiim simirinin altindaki deger.

Tablo 19: Manavgat agiklarinda &lgiilen temel besin tuzlarinin dikey dagilimlari.

Istasyon | Derinlik | PO4-P |[NO3+NOz| Si(OH)4
(m) (LM) (LM) (LM)
1 1 0.09 0.48 0.71
6 0.43 0.33 0.67
10 - 0.98 1.26
2 0 0.04 0.18 1.01
10 0.04 0.15 1.01
3 0 0.34 3.36 8.22
8 0.10 0.12 1.22
4 0 2.54 0.30 0.84
5 0.50 0.18 0.76
9 0.43 0.15 0.63




Tablo 19'un devam

7

Istasyon | Derinlik PO4-P [NO3+NOjz| Si(OH)4
(m) (LM) (LM) (M)

5 1 0.03 0.33 1.51
6 0.03 0.06 1.01

13 0.50 0.09 0.84

20 0.10 0.06 0.76

6 1 0.05 0.06 1.09
11 0.05 0.06 0.84

20 0.05 0.06 0.84

7 0 0.03 1.41 4.19
4 0.02 0.14 1.18

12 0.02 0.14 1.03

16 0.02 0.11 1.10

8 0 0.16 0.27 1.18
3 0.13 0.36 1.34

6 0.10 0.12 1.18

12 0.09 0.12 1.34

20 0.09 0.18 1.26

9 0 0.04 0.18 0.92
8 0.03 0.12 0.50

15 0.02 0.06 0.76

25 0.02 0.06 0.76

40 0.02 0.06 0.97

60 0.02 0.06 1.01

10 0 0.03 0.10 0.84
3 0.03 0.15 0.92

10 0.02 0.06 0.42

25 0.07 0.11 0.59

35 0.07 0.12 1.09

50 0.05 0.09 0.59

78 0.04 0.12 0.50

1 0 0.32 1.46 445
4 0.21 0.21 1.93

10 0.14 0.06 1.09

20 n 0.12 1.09

30 0.20 0.07 1.01

40 0.10 0.06 1.18

60 0.31 0.86 1.09

80 . 033 1.05




Tablo 19°un devami
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istasyon | Derinlik | PO4-P [NO3+NO3| Si(OH)4
(m) (LM) (LM) (LM)
12 0 1.53 0.27 1.68
4 0.35 0.33 1.60
10 0.26 0.21 .13
20 0.21 0.15 1.01
40 0.23 0.30 1.05
60 0.17 0.15 1.01
13 0 0.09 4.40 11.68
5 0.07 0.36 2.27
11 0.05 0.12 1.18
20 0.04 0.07 1.09
30 0.08 0.24 0.84
40 0.06 0.09 0.76
53 0.05 0.06 0.76
14 0 0.03 0.07 1.10
5 0.03 0.06 0.96
10 0.03 0.04 0.99
20 0.02 0.06 1.10
25 0.02 0.04 1.10
35 0.02 0.04 1.18
40 0.02 0.04 1.18
50 0.02 0.06 1.10
60 0.02 0.03 1.18
70 0.02 0.03 1.10
80 0.02 0.03 1.03
90 0.02 0.03 1.03
100 0.02 0.06 1.07
110 0.02 0.09 1.03
130 0.02 0.11 1.10
150 0.02 0.46 1.32
15a) 0 2.37 13.86 1.43

a) Manavgat ¢ay1 kapsam dis1 istasyon)
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3.5.1. ISIK GECIRGENLIGi

Dogu Akdeniz sulart diinyadaki diger denizlerle kargilastirildiiginda ik
gegirgenligi bakimindan en berrak ve gegirgen sulardir (BERMAN et al, 1986;
MEGARD ve BERMAN, 1989; YILMAZ et al., 1994). Genelde 1sikli tabaka (bu
tabakanin tabaninda 1s1gin siddeti yiizey 1s1ginin % 1’ne diismektedir) ki aylarinda bagil
olarak incedir ve kalinlik Kuzeydogu Akdeniz'de 40-90 m aras’'nda degismektedir. Yaz
aylarinda ise 151kl tabaka 115 m’ye kadar ulagmaktad’r (70-115m araliginda 6lgiilmiitiir)
ve bu derinlik bolgelere gire degismektedir (EDIGER, 1995; YILMAZ et al., 1994). Kiy1
bolgelerinde sular, nehirlerden ve diger karasal kaynaklardan taginan asili kati ve 1gikh
tabakadaki biyolojik aktivitenin yogunlufu nedeniyle daha az gegirgendir. Kiyisal
alanlarda ayrica tabandan kaynaklanan ve sedimanin suya karigmastyla olusan bulaniklik
15tk gegirgenligini azaltmaktadur.

Seki disk (SD) olgiimleri 1gikli tabakanm kalinhigimin belirlenmesine yardimei
olmaktadir ve bu tabakanin kalinhlign SD’nin 2.5-3 kati olarak hesaplanmaktadir.
Kuzeydogu Akdeniz’de SD derinligi 9-43 m araliginda 6lgiilmiistiir ve diigiik degerler
kiyisal alanlara aittir (EDIGER, 1995). Manavgat bolgesinde Seki disk derinligi 9-22 m
araliginda olgiilmiistiir (bkz., Tablo 18). Bu aralik bélgede 27-66m kalinliginda 151kl
tabakaya karsilik gelmektedir. Yapilan Seki disk olgtimlerine gore galigma yapilan tim
alan tabana kadar 151k almaktadir; bu nedenle bu bélgede biyolojik aktivite yogundur ve
su kolonu fotosentetik iiretim i¢in uygundur.

Bu ¢alismada Toplam Asili Kati (TAK) yiizey sularinda olgiilmistir ve
konsantrasyon araligi 0.6-7.1 mg/L olarak belirlenmigtir. Ortalama TAK konsantrasyonu
ise 3.9 mg/L olarak hesaplanmigtir (bkz., Tablo 18). Dogu Akdeniz agik sulari i¢in TAK
konsantrasyonu 0.5-1.0 mg/L olarak verilmektedir (YEMEL’YANOV and SHIMKUS,
1973). SAYDAM et al.’a (1984) gére TAK konsantrasyonu tiim kuzey-dogu Akdeniz i¢in
(kiysal alanlart da kapsamak iizere) 0.1-4.8 mg/L araliginda 6lgiilmiistiir. Manavgat
calisma alam kiyisal alan olmasi nedeniyle TAK konsantrasyonlari bagil olarak yiiksek
dlgiilmiistiir. Su kolonundaki asili katinin kaynagi bu bélgede nehir girdisinin olmast, su
kolonundaki biyolojik yogunluk ve birincil iretim ile tabandan gelen bulanikliliktir.
Diger yandan akinti ve déngii sistemlerinin bolgeye asih kati tagmimini etkilemesi
yiiksek TAK konsantrasyonlarimin elde edilmesine neden olmaktadir. Manavgat cay
suyunda TAK konsantrasyonu 3.8 mg/L olarak &lgiilmiistiir (bkz., Tablo 18) ve bu deger
ortalama deniz suyu konsantrasyonuna yakin bir degerdir. Bolgede en yiiksek
konsantrasyonlar toplam derinligi 25m ‘den daha az olan si§ istasyonlarda &lgiilmiigtiir.
En diisik konsantrasyonlar ise derin kanyon istasyonlart ve onun dofusunda kalan
alanlarda 6lgiilmiigtiir. Manavgat ¢aymmin bati kesimi bagil olarak daha sigdir ve
beklendigi iizere bagil olarak agik istasyonlarda TAK konsantrasyonu daha yiiksektir.
Manavgat ¢aymnin deniz igerisindeki uzantis1 doguya y6nelmistir ve bu nedenle en yiiksek
konsantrasyonlar 3, 4 ve 7 nolu istasyonlarda 6lgiilmiistiir.
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3.5.2. MIKROBIYOLOJIK KiIRLENME

Tifo ve kolera gibi bir dizi hastaligin su yoluyla bulastigr bilinmektedir. Koliform
bakteri olarak bilinen bazi indikatér organizmalarin varligi o su ortaminda hastalifa
neden olabilecek patojen organizmalarin varligim gostermektedir. Su kalitesinin korunma
standardi ise kabul edilemez saglik riskleri bakimindan bu indikator organizmanin
yogunlugu ile yakindan ilgilidir. Deniz ortaminda mikrobiyolojik kirlenmenin ana
kaynagi ya dogrudan ya da nehir aracihg ile kanalizasyon girdileridir. Rekreasyon ve
deniz iiriinleri (6zellikle midye) yetistirme alanlarinda mikrobiyolojik kirliligin izlenmesi
calismalarinda fekal koliform, toplam koliform, fekal streptokok ve E. koli gibi
organizmalar yaygin olarak kullanilmaktadir. Bu tiir organizmalar igin sinir degerler
Diinya Saglik Teskilat: (WHO) tarafindan belirlenmistir ve kiy1 sularinda fekal koliform
(FC) igin 100 adet/100 mL, toplam koliform (TC) igin 500 adet/100 mL olarak verilmistir
(UNEP/WHO, 1985; UNEP, 1989).

Bu calismada Manavgat bolgesinde segilen istasyon aginda kiyr sularindaki
mikrobiyolojik kirlilik belirlenmigtir. Caligmanim bir defaya mahsus olmasi nedeniyle
elde edilen sonuglar (Tablo 18) bolgede gergek anlamda mikrobiyolojik kirliligi
yansitmamak-tadir. Ornekleme yazin ilk ayinda (Haziran) yapilmistir ve FC ve TC
yogunluklari sirastyla 100 mL deniz suyunda 0-38 ve 0-264 adet olarak belirlenmistir. En
yitksek FC ve TC yogunlugu Manavgat nehrinin yakin etkisindeki alanlarda (6rnegin 2
nolu istasyonda) ve 25m derinlik konturundan daha si alanlarda olgiilmiistir (bu
alanlarda TC yogunlugu >200 adet/100 mL dir).

indikatér organizmalarin deniz ortamina girislerinden itibaren toplam sayilarinin
%90 ‘nin 6lmesi i¢in gerekli siire olarak bilinen T-90 degeri Akdeniz sulan igin
(kuzeydogu Akdeniz) 1-2 saat olarak Sl¢iilmiis ve hesaplanmigtir (LATIF et al., 1985). T-
90 degerinin Akdeniz sularinda kisa olmasinin baslica nedenleri sularin bagil olarak tuzlu
ve bu paralelde giines 1513min y1l boyunca etkin olmasidir.

Manavgat nehir suyunun agiz kisminda 100 mL suda 9 adet FC ve 1600 adet TC
indikatér organizma sayilmistir (bkz., Tablo 18). Nehir suyunda belirlenen TC yogunlugu
bagil olarak yiiksektir ve WHO simir degerini asmaktadir. Bu yogunluga belediye
kanalizasyonu ile turistik tesislerin atiklar1 ve turistik teknelerin verdigi atiklar neden
olmaktadir. Diinya Saglik Teskilati her iki indikatér organizma igin igme suyu standardin
sifir olarak belirlemistir. Eger igme suyu nehir agzindan saglanirsa gok kirli bir su
kullanilmis olacaktir. Bu sonug sadece bir tek élgiime ait bir sonugtur, bu nedenle nehirde
daha fazla ¢alisma yapilmahidir ve sonuglar dogrulanmalidir. Igme suyunun Manavagat
nehrinden saglanmasi projesi kapsaminda bu nedenle nehir boyunca ve 6zellikle su temin
edilecek kaynak bolgesinde uzun siireli mikrobiyolojik kirlenme izleme galigmalari
yapilmalidir.
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3.5.3. SUDA COZUNMUS / DAGILMIS PETROL HIDROKARBONLARININ
(DDPH) DAGILIMI

Akdeniz diinya denizleri arasinda petrol kirliligi bakimindan en yogun alanlardan
biridir. Bunun nedeni ¢ok agiktir; 6zellikle Akdeniz’in dogusunda ve giineyinde petrol
iireten iilkeler bulunmaktadir. Bu yari-kapali denizde bu nedenle petrol tankerlerinden
(dengeleme tanklarinin bosaltimi ve sintine sulari nedeniyle), rafineri ve petrokimya
tesislerinin atiklarindan, petrol boru hatlarindan ve otomobil ile diger sanayi
kuruluglarimin kanalizasyona verdigi atiklardan kaynaklanan petrol kirliligi gok yogundur
(UNEP,1984; UNEP, 1986; KILIC, 1986; SAYDAM et al., 1984; SAYDAM et al., 1988;
YILMAZ et al., 1991; YILMAZ et al., 1995a).

Kuzeydogu Akdeniz’de petrol kirliligi 6zellikle Mersin ve Iskenderun
korfezlerinde oldukga yogundur (YILMAZ et al., 1991; YILMAZ et al., 1995a). Bolgede
ham petrol boru hattimin varhgt (Koérfez savagindan sonra galiymamaktadir), giibre
fabrikalari, demir-gelik kompleksi, rafineri, tekstil, plastik, soda, boya, kagt, petrol ve
petrokimya endiistrilerinin bulunmasi nedeniyle ve Mersin, Adana ve Iskenderun gibi
biiyiik sehirlerden gelen desarjlarla, bagh limanlarin neden oldugu petrol kirlenmesi
sozkonusudur. Kuzeydogu Akdeniz’in bati kesiminde petrol kirliligi bagil olarak azdir ve

bu ¢alismada elde edilen sonuglar daha énce elde edilen sonuglarla uyum géstermektedir
(Tablo 20, YILMAZ et al., 1995a).

Tablo 20: Kuzeydogu Akdeniz’de ve diger diinya denizlerinde dlgiilen DDPH
konsantrasyonlari. BDL = Olgiim simirinin altinda

Yore Konsentrasyon Kaynak
arahg (pg/L)

Iskenderun ve Mersin Korfezleri 1-7 SAYDAM et al., 1984
(Kuzey dogu Akdeniz)
Acik sular 1-2 SAYDAM et al, 1984
(Kuzey dogu Akdeniz)
(Kuzey dogu Akdeniz) (Ttim basen) 0.05-2.5 KILIC, 1986
iskenderun Korf. (1982’deki Irak boru hatt1 kazasinda) 25 SALIHOGLU et al., 1987
(Kuzey dogu Akdeniz) 0.5-3.0 SAYDAM et al., 1988
(Kuzey dogu Akdeniz) BDL-2.0 YILMAZ et al, 1991
Kuzey dogu Akdeniz'in bati kesimi (Antalya Korf.) <] YILMAZ et al., 1991
[skenderun Korfezi 1-16 YILMAZ et al., 1992
Manavgat bilgesi BDL-0.6 Bu ¢alisma
Halig (Marmara Denizi) 0.2-18.2 KILIC, 1986
Marmara Denizi 0.1-1.5 KILIC, 1986
Libya kiyisi (Akdeniz) BDL-27.6 UNEP, 1986
Tiran Denizi (Akdeniz) 1.9-20.5 UNEP, 1986
Bengal Korfezi 0.7 LEVY etal., 1981
Japon Denizi 0.34 LEVY etal, 1981
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Bu tabloda verilen sonuglardan goriilecegi iizere Akdeniz’de petrol kirliligi
yogundur ve ozellikle karasal kaynaklarin etkisi altindaki kiy1 sularinda DDPH
konsantrasyonu gok yiiksektir.

Manavgat bolgesinde ortalama DDPH  konsantrasyonu >Ipg/L  olarak
belirlenmistir (bkz Tablo 18) ve petrol kirliligi bakimindan Akdeniz’in kuzey dogusu
bolgenin en temiz alanlarindan birisi durumundadir. Manavgat nehir suyunda olgtilen
DDPH konsantras-yonunun g¢ok diisik olmasi nedeniyle, bu bolgede deniz suyunda
belirlenen petrol kirliliginin ana kaynagi nehir girdisinden ¢ok turistik ve balikes
teknelerinin sintine sularinin kontrolsiiz denize verilmesidir. Petrol kirliliginin deniz
ortaminda kendi kendine temizlenmesinde en énemli faktérlerden birisi ortam sicakligidir
ve bu nedenle deniz suyu sicakhgimin artmast deniz yiizeyindeki petrol kirlenmesinin
azalmasia neden olmaktadir. Eger ¢ok fazla girdi séz konusu degilse Tiirkiye'nin
Akdeniz kiyilarinin 1hk kiglar ve sicak yazlar iklim kusaginda bulunmast bolgede petrol
kirliliginin bir derece azalmasim saglamaktadir. Deniz trafiginin yogunlasmasinin petrol
kirliligini artirmast nedeniyle ozellikle deniz tasitlarimin sintine sularinin bogaltimi ile
tanker dengeleme sularinin desarji kontrol altinda tutulmalidir,

Eger petrol kirlenmesi belirli esik degerlerini agiyorsa, petrol ve petrol iiriinlerinin
kanserojen ve toksik madde igermeleri nedeniyle genelde deniz canl yagami etkilenmek-
tedir. Diger yandan deniz yiizeyi petrol filmi ile kaplanmigsa deniz canli yasami igin
gerekli olan oksijenin havadan denize tasinimi engellenmekte ve dolayisiyla canli yasami
etkilenmektedir.

3.5.4. BESIN TUZLARININ DAGILIMI: ORTO-FOSFAT (0-PO4-P), TOPLAM
OKSITLENMIS AZOT (NO3+NO3) VE REAKTIF SILIKAT [Si(OH)4]

Yiizey sularina besin tuzu girdisinin simirli olmasi ve bagil olarak besin tuzlarinca
zengin ara sularin Cebelitarik bogazi vasitasiyla Atlantik Okyanusu’na taginmasi
nedeniyle Akdeniz diinyada bilinen en fakir denizlerinden birisidir (REDFIELD et al.,
1963; BETHOUX ve COPIN-MONTEGUT, 1988; BETHOUX et al., 1992).

Kuzeydogu Akdeniz yiizey sularinda (genelde 1sikli tabakada) besin tuzu
konsantrasyonlan oldukg¢a diisiiktiir ve fosfat, nitrat+nitrit ve reaktif silikat igin yiizey
suyu konsantrasyonlari agik sular igin sirastyla 0.02 pM, 0.2-0.6 pM ve 1-2 uM olarak
belirlenmistir (YILMAZ et al., 1995b). Besin tuzu tabakalagmasi olarak bilinen niitriklin
derinligi Kuzeydogu Akdeniz’de yer ve zaman dlgeginde dongii ve akinti sistemlerine
bagimli olarak degisimler gostermektedir. Ornegin Rodos siklonik bolgesinde niitriklin
50-100 m derinlikte (151kl1 tabakanin iginde) yer almaktadir ve Antalya korfezi ve Kilikya
baseninde gozlenen antisiklonik alanlarda bu tabakalasma 300-700m gibi derinliklerde
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gézlenmektedir (YILMAZ et al., 1995b). Niitriklinin altida veya dip sularda (sicakligin
13.7 °C’ye, tuzlulugun 38.7 ppt ‘ye diistiigii ve sigma-tetanin 29.15°¢ ulastig
derinliklerde) besin tuzu konsantrasyonlari sabit bir degere ulagmaktadir. Tiim kuzeydogu
Akdeniz dip sularinda ortalama besin tuzu konsantrasyonlari sirastyla fosfat, nitrat-+nitrit
ve reaktif silikat i¢in 0.2 pM, 5.5 uM ve 8.5-9.5 pM olarak belirlenmistir.

Manavgat bolgesi kiy1 sularinda yiizeyde fosfat, nitrat+nitrit ve reaktif silikat
konsantrasyonlart sirastyla 0.03-2.54 uM, 0.07-4.40 pM ve 0.71-11.68 pM araliginda
dl¢iilmiistiir. Manavgat nehir suyunda ise besin tuzu konsantrasyonlari aym sirayla 2.37
uM, 13.86 uM ve 1.43 pM olarak belirlenmistir (Tablo 19). Bolgede en yiiksek besin
tuzu konsantrasyonlari Manavgat ¢ayimin dogu tarafindaki 3, 4, 7, 8, 11, 12 ve 13 nolu
istasyonlarda 6lgiilmistiir. Bu konsantrasyonlar daha onceki ¢aligmalarda (YILMAZ et
al, 1995b) agik sular igin elde edilen konsantrasyonlardan daha yiiksektir. Bolgede bu
yiiksek degerlere Manavgat nehri ile tasinan besin tuzlari neden olmaktadir. Nehir
suyunda reaktif silikat konsantrasyonu olduk¢a diisiiktiir, ancak bunun nedeni
belirlenememistir ve beklenmeyen bir sonugtur.

Manavgat bélgesinde yapilan olglimlerde besin tuzlaninin dikey dagiliminda
derinlikle herhangi bir artig egilimi gbzlenmemistir. Bélgede su kolonunun hemen hemen
tabana kadar 151klt olmas1 nedeniyle birincil iiretim ve biyolojik aktivite yogunlugu besin
tuzlarinin canlilar tarafindan kullanilarak azalmasina neden olmaktadir.

3.6. TUZLULUK VE SICAKLIK

Her ne kadar yiizey tuzlulugu genellikle bolgedeki tiim istasyonlarda biraz
diisiikse de yiizeyde en diigiik tuzluluk degeri yaklasik 37.75 ppt ile desarj noktasinin
asagisinda (etki alaninda) yer alan 3 ve 4 nolu istasyonlarda gézlenmistir. Bu giineydogu
yoniinde aktig1 gozlenen nehir suyu ile uyusmaktadir. Bolgedeki yiizey suyunun géreceli
olarak daha az tuzlu olmasi nehir suyunun yayilmasi ve bélgeyi kapsayan yiizey suyuyla
karismasindan kaynaklanmaktadir. Kiyiya yakin istasyonlarda daha az tuzlu suyun
kalinlhig1 3-5 m civarindadir.

20 m derinlik konturundaki agik istasyonlarda 15m derinlige kadar inen bir yiizey
karisma tabakasi gozlenmistir. Keskin bir sicaklik tabakasi (thermoklin) karigmis suyu alt
sudan ayrrmaktadir. Termoklin’in altinda, tuzluluk neredeyse sabit ve yaklagik 39 ppt
iken sicaklik kademeli olarak azalmakta ve istasyon 14’te taban sicakhgi 16.7°C
inmektedir.

Nehirin dokiilldiigii yere yakin bir iki istasyon harig, oldukga tekdiize tuzluluk
dagilimi nedeniyle yogunluk kesitleri (profileri) sicaklik kesitini yakindan izlemektedir.
Tiim kesitler kararli bir tabakalagma sergilemektedir (Sekil 12-15).
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Sekil 12:

Sicaklik ve tuzluluk kesitleri
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Sekil 13: Yogunluk ve tuzluluk
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Sekil 14: Sicaklik, tuzluluk ve yogunluk kesitleri
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Sekil 15: Sicaklik, tuzluluk ve yogunluk kesitleri
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4. GENEL TAVSIYELER

Yapim ve isletim donemlerinde fauna ve flora ile genel gevre kalitesini korumak
icin asagidaki noktalara dikkat edilmesi gerekli goriilmektedir.

1- Yapilarin yerlestirilmesi agamasinda su kolonunda dikkate deger diizeyde aski1
yiikiin artmasina neden olacak yogun derin deniz sondasi yapilacaktir. Bu, 15181n derine
niifus etmesini etkileyecek ve dolayisiyla fitoplanktonun biiylimesini sinirlayacaktir.
Bununla birlikte ¢alismalarin kiigiik bir alanda ve kisa bir stirede yapilacag: varsayilarak
bu etkinin yer ve zaman iginde sinurli kalacagi éngoriilmektedir.

2- Yerlesim ve siirekli isletim dolayisiyla atiklar ve kanalizasyon bir diger faktor
olacaktir. Bélgenin kiy1 boyunca ilgi geken turistik yerlerden biri olmasi diigiiniiliirse
atiklarin islenmeden desarji suya girenler ve digerleri igin problemlere neden olacaktir.

Yapilanma doéneminde foseptik tankindan yararlanmak yeterli goriinse de uzun
vadeli kullanim i¢in 6nerilmemektedir. Atiklarin, yakindaki Manavgat su antim tesisine,
atiklar: akiimiile edebilmesi ve effektif olmasi sartiyla desarjt bir diger ¢oziim olabilir.

3- Manavgat'a cesitli bélge ve limanlardan yanasan tankerler siiphesiz gikis
noktalarina ait balast suyu tasiyacaktir. Balast sular1 Manavgat bolgesinde bulunmayan
denizel organizmalari igerebilir. Ekzotik tiirler olarak bilinen bu organizmalar bazen
bolge fauna ve florasi iizerinde potansiyel tehdit olusturabilir. En belirgin &rnekleri
Karadeniz eko sisteminin ciddi sekilde degismesine ve hamsi stoklarinin ¢6kmesine yol
acan taraklilardan Mnemiopsis’in Karadeniz'e tagmnmasidir. Fauna ve floray1 ciddi
sekilde etkileyen bir diger olay da Caulerpa toxifolia (Chlorophyceae)’nin bati
Akdeniz’e kazaen tasinmasidir. Bu drneklere bir diger sikayet konusu olan deniz anasi
bireyleri Rhopilema nomadica, Pelagia noctiluca eklenebilir.

Dolaysi ile tankerlerin balast sularini agik denizde degistirmeleri dnemle tavsiye
edilmektedir (MARPOL 1973/78). Bu amagla gemiler balast sularim en yakin kiyiya en
az 45 deniz mili mesafede degistirmelidirler.

4- Gemi isletimi daima petrol kirliligi ile baglantilidir. Bu siirekli bir olaydir.
Yapim ve isletim agamalarinda petrol kirliligini en aza indirmek igin 6nlemlerin alinmasi
gereklidir.

5- Bolge, Tiirkiye'nin Akdeniz kiyilart boyunca deniz kaplumbagalarinin
yuvalanma ve yumurtlama alanlarindan biri olarak bilinmektedir. Kiy1 bélgelerinde artan
insan aktivitesi sonucu bu hayvanlarin yagsam alanlarim kaybettigi bilinmektedir. Yagam
alaninin kayb: bu hayvanlar igin ciddi problem yaratmaktadir. Bolgede kiyida ve agik
suda yapilagsmaya gidileceginden bu tehlike ézellikle meveuttur.
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Deniz kaplumbagalari yumurtlamak igin belirli kiyilari ziyaret ederler.
Yumurtadan ¢iktiktan sonra geng bireyler sig sularda kalirlar ve deniz makrofitleri
szellikle Posidonia ile de beslenirler. Isletim etkilerini azaltmak i¢im, tiim aktiviteler
(isletim ve konstriiksiyon) yumurta birakma ve sonrasl ddnemini kapsayan yaz boyunca
miimkiin oldugunca en aza indirgenmelidir. Yumurtadan ¢ikanlar ay 1s1ifmna gore
yonlerini (denizi) bulurlar. Karadaki yapay 1sik kaynaklari bunlarin kolayca etkileyip
yonlerini sasirmalarina neden olmaktadir. Bu dénemde (Agustos - Ekim) kiyidaki 1siklar
yavru kaplumbagalarin denize yonelmesini saglamak icin perdelenmelidir. Isletim
etkilerini azaltmanin bir diger yolu da yumurtlama ve yumurtadan ¢ikma déneminde gece
calismalarimin azaltilmasidir.

6- Kis aylarinda yapilasma ve igletimin deniz kaplimbagalarin etkilemeyecegine
inanilmaktadir. Bununla beraber, yapilagma igin kum tagmmasimn (kum tepeciklerini
bozacagindan) onemli etkileri olabilir. Borunun yerlestirilmesinden sonra kumsal ve kum
tepeciklerinin miimkiin olabilecek dogallikta restore edilmelidir.

7- Boru hattt boyunca delme, makrofit ¢ayirlarinin yapisimi bozabilir; bununla
birlikte etkilerinin gegici ve toplam alanla kiyaslandiginda kiigiik &lgekli olacag
diigiiniilmektedir. Hareketli tiirlerden olan deniz kaplumbagalarinn beslenmek igin
komsu sahalardaki uygun yerleri bulacag: timit edilmektedir.

8- Nehirden su alinmasi nehrin denize doktiigii su miktarimi azaltacaktir. Bu da
yerel acisuya 6zgii fauna ve floray1 olumsuz yénde etkileyebilir.
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1. INTRODUCTION

This final report concerning the marine flora and fauna data collected in the Manavgat
river delta region is prepared upon request of INTEC engineering, Inc. It contains the
requested final evaluation and interpretation of the data from trawling, diving, dredge
sampling, phyto and zoo-plankton and benthic investigations carried out in June 1995. It
also includes results and interpretaion of water quality measurements.

The report is arranged acoording to the tasks fullfilled. However the material and
methods is given as one unite section common for all the subjects covered.



2. MATERIAL AND METHODS

This section includes the material collection and the methods applied for

- phyto and zoo-plankton,

- benthic investigations,
- macro algae from diving,
- dredge sampling.
- grab sampling,

- trawling and

- water quality measurements.

To collect the desired material a cruise was started on June 13, 1995 and finished on June
18, 1995. This time period does not include the time spent for mobilization and
demobilization before and after the actual cruise. The stations visited and the transects
examined during the cruise are given in Figures 1 to 5. To carry out the tasks listed above
a fully equipped vessel (R/V BILIM) was used.

2.1. PHYTOPLANKTON

Phytoplankton off Manavgat was sampled during 16-17 June 1995. A total of 14 stations
is sampled. The locations of the stations are shown in Figure 1.

Depth of sampling was decided by taking hydrographical structure of the water column as
inferred from secchi disc and salinity profiles. Surface sampling was also performed from
the top (= 0.5m.) layer using a hand bucket. A rosette sampler was used to obtain samples
from lower depths.

Between 15 and 20 liters of sea water sample (Table 1) was filtered on board through a
net of 55 um mesh size and fixed in 4% neutralized formalin solution. The sample were
concentrated to approximately 5 ml and transferred into a pre-scaled petri-dish for
identification and counting processes by using an inverted plankton microscope. 20% of
the sample was inspected for the counting. For the analysis of smaller phytoplankton 2-3
drop of sample was scanned under higher magnification (up to 1000 times). The results
were expressed as the numbers of organisms per cubic meter.
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Figure 1: Station network off Manavgat
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Figure 2. Transects of scuba diving experiment.
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100m

Figure 3: Transects of dregde tows.
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Figure 4: Transects of of bottom trawling (lines 1-3 in bold font).
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Table 1. Filtered volume of phytoplankton samples off Manavgat from different depths at
each station in June 1995.

Vial Station Sampling Depthi Date Filtered volume,
No No (m) (It.)
1 River water Surface 17.6.1995 12.0
2 1 Surface 16.6.1995 20.0
3 1 6 16.6.1995 17.5
4 | 10 16.6.1993 17.5
5 2 10 16.6.1995 15.0
6 2 Surface 16.6.1995 20.0
7 3 Surface 17.6.1995 20.0
8 3 8 17.6.1995 20.0
9 3 Surface 16.6.1995 20.0
10 4 Surface 17.6.1995 20.0
11 4 5 17.6.1995 20.0
12 3 6 16.6.1995 16.5
13 3 13 16.6.1995 20.0
14 3 Surface 16.6.1995 20.0
15 5 10 16.6.1995 20.0
16 6 20 16.6.1995 14.8
17 6 11 16.6.1995 15.0
18 6 Surface 16.6.1995 20.0
19 7 4 17.6.1995 20.0
20 7 12 17.6.1995 20.0
21 7 16 17.6.1995 20.0
22 7 Surface 17.6.1995 20.0
23 8 6 17.6.1995 20.0
24 8 20 17.6.1995 20.0
25 8 12 17.6.1995 20.0
26 8 3 17.6.1995 20.0
27 8 Surface 17.6.1995 20.0
28 9 Surface 17.6.1995 20.0
29 9 8 17.6.1995 20.0
30 9 15 17.6.1995 20.0
31 9 35 17.6.1995 20.0
32 10 25 17.6.1995 20.0
33 11 10 17.6.1995 20.0
34 10 50 17.6.1995 20.0
35 10 3 17.6.1995 20.0
36 10 Surface 17.6.1995 20.0
37 10 10 17.6.1995 20.0




Table 1 continued
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Vial Station Sampling Depth Date Filtered volume
No No (m) (1t.)
33 11 40 17.6.1995 20.0
39 11 4 17.6.1995 20.0
40 11 Surface 17.6.1995 20.0
41 12 4 17.6.1995 20.0
42 12 Surface 17.6.1995 20.0
43 12 40 17.6.1995 20.0
44 12 10 17.6.1995 20.0
45 13 20 17.6.1995 20.0
46 13 11 17.6.1995 20.0
47 13 30 17.6.1995 20.0
48 13 Surface 17.6.1995 20.0
49 13 40 17.6.1995 20.0
50 13 5 17.6.1995 20.0
51 14 5 17.6.1995 20.0
52 14 20 17.6.1995 20.0
23 14 335 17.6.1995 20.0
54 14 Surface 17.6.1995 20.0
55 14 10 17.6.1995 20.0

References used for

identification were CUPP (1977), DREBES (1974), HENDEY

(1976), KORAY and GOKPINAR (1983), MASSUTI and MARGALEF (1950),
PALMER (1980) RAMPI and BERNARD (1978, 1980), ROUND et al. (1992), SMITH
(1933), and TREGOUBOFF and ROSE (1978).

2.2. ZOOPLANKTON

Zooplankton samples were collected vertically by a standard zooplankton net with 175
mesh size and 50cm aperture from few meters above bottom to the surface. Samples were
immediately fixed and preserved in buffered formalin for laboratory examination. In the
laboratory samples were splitted by FULSOM device into equal portions and a fraction of
the sample were then processed (identified and counted under the binocular microscope).

Locations of sampling stations are given in Figure 1 and other details are given in Table 2.
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Table 2: Date, depth and portion of zooplankton samples processed in the laboratory.

Station Sampling date | Sampling depth|Portion
processed
1 June 16, 1995 10 1/16
2 June 16, 1995 10 1/8
3 June 17, 1995 8 1/16
4 June 17, 1995 8 1/8
5 June 16, 1995 20 1/8
6 June 16, 1995 20 1/8
7 June 17, 1995 15 1/16
8 June 17, 1995 22 1/16
9 June 17, 1995 42 1/32
10 June 17, 1995 62 1/64
11 June 17, 1995 80 1/64
12 June 17, 1995 55 1/32
13 June 17, 1995 90 1/32
14 June 17, 1995 150 1/64

References used for species identification was: NEWELL and NEWELL, (1973)
TREGOUBOFF and ROSE (1978), CARLI and CRISAFI, (1983).

2.3. BENTHIC INVESTIGATIONS

For different reasons three types of benthic sampling were performed.

1) Diving for the estimation of macro-algae population,

ii) dredge sampling for the collection of bigger sized benthic fauna and flora occurring at
greater depths and

i11) grab sampling for the determination of meio and macrofauna with an analysis of the
sediment. :

2.3.1. BENTHIC MACRO ALGAE FROM DIVING

Two marine biologists did scuba diving to record macro algae organisms encountered
along the given transects (Figure 2). The sampling were performed parallel to other
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investigations. Individuals not identified at the spot were collected and identified in the
laboratory.

A guide rope was laid along the transects. One end of the rope was fixed on the shore and
on the opposite end a buoy was dropped at 10 meters depth. The diver followed the guide
rope underwater and recorded all macrophytes encountered, while an inflatable boat was
escorting the diver at the surface.

2.3.2. DREDGE SAMPLING

A dredge of 25x60 ¢cm mouth opening was towed along the transects located in the near-
shore region off Manavgat river delta (Figure 3. The dredging distance was between 0.3
to 0.54 nautical miles.

Dredge samples brought on the board of the vessel were first washed to remove sediment
and processed qualitatively.

2.3.3. GRAB SAMPLING

The benthic samples were taken from the shore to a depth of about 170 m (Figure 1),

using a Van Veen Grab having an area of 0.1 m2. The samples were sieved on board
through 1 and 2 mm mesh-size sieves. The residues were fixed in 2% formaldehyde
buffered with NaHCO3 (pH=8) and returned to the laboratory for subsequent

examination.

In the laboratory, the samples were first sorted out from residues under binocular
microscope. The organisms were then transferred into 70% alcohol, identified and
counted. They were classified into the major invertebrate groups (Polychaeta, Mollusca
and Crustacea). Organisms belonging to the remaining invertebrate groups (Nemertinea,
Sipuncula, Echinodermata etc.) were classified into a separate category as miscellanies.

Multivariate analyses were performed using the software package "PRIMER": Bray-Curtis
similarity matrix was used and classification was carried out on the similarity matrix using
the Group Average Clustering Technique. By this technique, the level of similarity among
areas (or stations) with respect to the biota can be clarified.
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2.4. DEMERSAL AND PELAGIC FISH SPECIES

Organisms belonging to Chondrichthyes and Osteichthyes were caught using bottom and
mid-water trawling nets. The head-rope length of the nets is 42 meters and the cod end
mesh size is 14 mm stretched.

The planned deep trawling on the continental slope could not be performed due to very
steep slope and abrupt changes of the depth contours. However shallow water
trawling

could be made at three depth ranges; 18, 30 and 60 meters. The transects of bottom
trawling are given in Figure 4. As can be seen in this figure there is a small shift of the
bottom trawling transects towards the west. This was necessary due to two facts that 1)
the eastern part of the region was unsuitable for bottom trawling (rocky substrate) and ii)
the current meter deployed was within the planned bottom trawling transect. Since the
area of investigation is relatively small these shifts of the stations should be insignificant
from the point of view of the fish community structure.

Fish samples brought on board are first sorted according to species and total weights of
each species were recorded.

Fisheries acoustical investigations carried out in the Manavgat area (zigzag transects
cruised shown in Figure 5) revealed no significant pelagic fish concentrations in offshore
waters. Most fish concentrations were found within the continental shelf area. Due to this
fact the transects were slightly shifted towards the coast to achieve a better coverage of
fish distributions.

2.5. WATER QUALITY INVESTIGATIONS

Water samples collected from the stations given in Figure 1 were analyzed for different
tasks which were summarized in the following.

2.5.1. SECCHI DISK (SD) MEASUREMENTS

The Secchi Disk (a basic white disk of 30 ¢cm in diameter) depth was measured at each
station in order to obtain information on the thickness of the photic zone. This is done by
immersing the disk into the water until it disappears and the length of rope is measured.
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2.5.2. TOTAL SUSPENDED SEDIMENT (TSS)

Water samples are collected with 1-2 liters glass or plastic bottles and kept in a cool place
until the filtration. The water is filtered through pre-dried (at 103 °C) and pre-weighed
GF/C type (1.2 micron in pore size and 47mm in diameter) filter paper under vacuum.,
Filter paper is then re-dried at 103 °C for one day and re-weighed. The difference is the
TSS concentration after volume correction and the unit is mg/L.

2.5.3. FAECAL COLIFORM (FC) AND TOTAL COLIFORM (TC)
BACTERIA

Water samples are collected with sterile dark glass bottles and appropriate amount of
water (volume is chosen according to the number of faecal coliform expected in the
sample) is filtered through sterile membrane filter paper (0.45 micron in pore size and
47mm in diameter). Filter paper is then placed in a petri dish which contains 2 mL of MF-
C Broth nutrition solution on special pad. Petri dishes are incubated at 44.5 °C for 24
hours. The metallic blue Faecal coliform bacteria are counted and after volume correction
results are given as number of individuals per 100 mL of sample [UNEP/WHO, 1983(a)].

In order to quantify total coliform, an aliquot of sea water samples taken under sterile
conditions, (volume is chosen according to the number of total coliform expected in the
sample) is filtered through 0.45 micron pore size sterile membrane filter paper. The filters
are placed on the surface of M-endo-agar-MF contained in Petri dishes and incubated at
36 °C for 24 hours. The total coliform colonies appear as pink to dark red spots with a
metallic sheen. The results are given as number of coliform bacteria in 100 mL of water
sample [UNEP/WHO, 1983(b)].

2.5.4. DISSOLVED/DISPERSED PETROLEUM HYDROCARBONS
(DDPH)

Sea water samples are collected as far as possible from the effect of ship and are taken into
2.5 L amberlite bottles directly from 1 m below the surface. Sampling, preservation and
analysis of DDPH are carried out with the method described in UNESCO (1984). DDPH
is measured by using spectrofluorometer and hexane extracts are measured using 360 nm
emission and 310 nm excitation wavelengths. Chrysene is used as a standard for
calibration purposes.
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2.5.5. NUTRIENT SALTS

Water samples are collected with a General Oceanic Go-Flow type rosette sampler.
Pressure, temperature and conductivity are measured in situ by a Sea-Bird Model 9 CTD
probe coupled with the rosette. Subsamples from bottle casts are put into 50 or 100 mL
HDPE bottles which are previously cleaned by 10% HCI and rinsed with distilled water.
The samples for nitrate and phosphate analysis are kept frozen whereas those for silicate
are kept cool in the dark until processed. The nutrient measurements are carried out using
a Technicon multi-channel Autoanalyzer according to the methods described in the
Technicon operating manual with slight modifications, the methods are generally very
similar to those described in STRICKLAND and PARSONS (1972).

The water sample is allowed to react with a composite reagent containing molybdic acid,
ascorbic acid and trivalent antimony for the determination of ortho-phosphate and the
resulting blue-colored complex 1s measured colorimetrically.

The nitrate in sea water is reduced almost quantitatively to nitrite when a sample is run
through a column containing cadmium fillings closely coated with metallic copper. The
nitrite thus produced is determined by diazotizing with sulphanilamide and coupling with
N-(1-napthyl)-ethylenediamine to form a highly colored azo dye the extinction of which is
measured. A correction may be made for any nitrite initially present in the sample.

Sea water sample is allowed to react with molibdate under conditions which result in the
formation of the silicomolibdate for the reactive silicate analysis. A reducing solution,
containing metol and oxalic acid is then added which reduces the silicomolybdate complex
to give a blue reduction compound and eliminates the interference from phosphate and
arsenate. The intensity of the color of the complex is measured colorimetrically.

2.6. SALINITY AND TEMPERATURE

Temperature and salinity measurements were carried out at the stations shown in Figure 1.
The data were taken using a SeaBird model SBE-9 CTD profiling system. The system
consists of an underwater unit (probe) with sensors for depth, temperature and
conductivity. The probe is connected by a steel cable to a deck unit on board. Power is
supplied to the probe and data are transmitted from the probe to the deck unit through a
conducting wire in the cable. In the measurements taken at Manavgat, data were recorded
while the probe was being lowered as well as when it was being hauled out. In some cases,
spikes in salinity may occur due to mismatch in the temperature and conductivity sensors.
This was observed at Stations 3,6 and 7 (Figure 1). For these stations, the upcast data are
presented.
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Profiles of temperature, salinity and the density parameter sigma-t are plotted and the
(dimensionless) parameter sigma-t is defined as:

sigma-t= (density (kg/m3) -1 ) * 1000.

In these plots, the solid line corresponds to the parameter at the top of the plot
temperature or sigma-t) and the dotted line to salinity. The units of salinity are parts per
thousands (ppt).

3. RESULTS AND DISCUSSION

The results of the investigations carried out at Manavgat river region are presented in the
sequel. These are arranged according to the tasks fulfilled and listed in the material and
methods.

3.1. PHYTO PLANKTON

In the samples, at least 43 diatom and 65 dinoflagellate taxa were present (Table 3). 33
diatoms and 52 dinoflagellates could be identified to species or lower taxon. The
maximum species numbers of both diatoms and dinoflagellates were observed in station 2
with 57 species (Table 4 and Figure 6). The lowest number (27) of species was found in
St. 9.

Table 4. Species number recorded at each station.

Station # of depth Diatoms | Dinoflagellates Total

number sampled
1 3 18 19 37
2 2 24 33 57
3 3 13 22 37
4 2 14 12 26
5 4 17 23 40
6 3 20 14 34
7 4 17 23 42
8 5 19 24 43
g 4 13 14 27
10 5 14 24 38
11 4 15 16 31
12 4 15 17 32
13 6 16 21 39
14 ) 12 18 31
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Table 3. Qualilative and quantitative (number of cells per cubic meler) I

Phytoplankion specnes

No |DIATOMS

s

Amphora ovalis

__2|Asterionella bleakeleyi
|Asterolampra grevillei

Bacillaria paradoxa

Biddulpia sinensis

Biddulphia sp.

Asterolampra marylandica

composman or phylopiankton off Manavgat in June 1995. (surf.= sun‘ace)

surf.

Statlon

1 ~a N
10m

Slation 2

surf.

101

n

surf.

Station 3 -
surf. |8m

3
4
5
6|Biddulphia regia
7
8
9

Chaetoceros affinis

10|Chaetoceros dadayi
11|Chaetoceros decipiens
__12|Chaetoceros diversus
__13|Chaetoceros sp.
14|Chaeloceros sp (convotutus ’?)
_15|Chaetoceros sp. (saltans?)
_16|Chaetoceros tetrastichon

17 COSCInOdISCUS sp.
18 Fragllljana sp.

19|Hemiaulus hauckii

20|Leptocylindrus danicus

21|Licmophora sp.

22|Nitzschia closierlrum

23|Nitzschia 1 longissima

24 ertzschl_a senata
25 Nllzsch:a smula

26|N NllZSChla sp.
27 Pleur05|gma normanu

28 Rhabdonema adrtat:cum

29|Rhizosolenia alata

30|Rhizosolenia : alata indica

31|Rhizosolenia calcarav;s

200 .

J(16.6.

28800]

(17.6.95)

32|Rhizosolenia cylindrus

33 Rhl,"osolen__la delicatula

34|Rhizosolenia imbricata
_ 35|Rhizosolenia seligera

36|Rhizosolenia sp. -
37|Rhizosolenia stolterfothii -

38 Schoederella dellcatula

39 Slaurgnegs membranacea

40 Thalassnonema mtzsch|0|des

41 Thalassmlhnx frauenferdu

42|Unidentified djatom sp. p.1

43 Umdenlmed diatom sp.2

D[NOFLAGELLATES
44 |Ceratium candelabrum

45|Ceralium carriense

42 Cerailum conlonum

43|Ceratium contortum karsteni

44 Cerallum contrarium

45|Ceratium declinalum

46 Ceratlum euacuatum -

47 [Ceralium furca

1)

266/ 5000

100

133

BREEINN




Celalium fusus

Ceratium fusus seta

Ceralium hexacanthum

Ceratium hirundinella

Station 1

6m__ [10m

Station 2

surf.

10m

su rf.

_ Station

8m -

Ceratium inflalum

Cerahum Ionglrostrum -

‘ Ceratium macroceros galllcu'm" B

Ceratium Macroceros

Ceratium macroceros Macroceros

Ceratium massiliense

Ceratium massiliense massmense

Ceratium pavillardi

Ceratium pentagonum

Ceratium reficulalum spirale

: Ceratlum setaceum

Ceratium sp.

L Ceratium le:es

Ceratium trichoceros

100

~200|

Ceralaum lnpcs - o

Celatrum tripos atlanticum

Ceratium tripos pulchellum

Ceralocorys horrida

Ceratocorys gourreh

1/Cladopxys caryophyllum

Dinophysis caudata cauddla

3|Dinophysis fava
4 |Dinophysis hmdmarchl

Dinophysis punciaﬁ}giwi S
Dinophysis sp.1

Dinophysis sp.2 (umbosa ?)

Dinophysis tripos

Gonyaulax monospina

Gonyaulax polygramma _

Gonyaulax turbynei

Gonyaulax sp.(1)

Gonyaulax sp.(2)

4|Noctiluca miliaris

Ormthocercus heteroporus

Ornithocercus magnificus

Ornithocercus quadratus quadratus

Ornithocercus 5P,

Ormlhocercus stemt

Oxytoxum mllnerl

Ox«ytoxum sp.

Peridinium solidicorne

Peridinium curvnpes

Perldlmum dlvergens

1| Peridinium medllerraneum

Pendnnum oceanicum

Peridinium ovum

Peridinium pellucidum

Peridinium punctatum

| Peridinium sp1.

2 Perldm_!urn sphaeronden

_ 533

Peridinium sp. 2

Peridinium steinii

266




Station 1 Station 2 Station

B ) sutf. 16m  [10m  |surf. [10m |surf. |surf. |8m
104 Peridinium trochoideum N 800| )

105 9"@0_9‘1@’3 P L K] I I

106 |Protoceratiumsp. | Z. S A B X
107 |Pyrophacus horologium

108|Unidentified dinoflagellate sp.1 | | N A 250
109|Unidentified phytoplankton sp.1 N

110|Unidentified phytoplankton sp2 o i
111|Unidentified phytoplankton sp.3 B R ]

112|Unidentified phytoplankton sp.4
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Phytoplankton species

DIATOMS

Amphora ovalis

Asterionella bleakeleyl

5§terolampra grevillei

Slahon 4

Stalion

5m

em

Station 6|

11m

20m

500

Asterolampra marylandica

Bacillaria paradoxa

1000

Blddurphla regia

@Jddulgla sinensis

Biddulphia sp.

Chaetoceros affinis 7
Chaetoceros dadayi

500

500

500

1000

| 3051

Chaetoceros decipiens

Chaetoceros diversus

500

Chaetoceros sp.

Chaetoceros sp (convolutus ?)

Chaetoceros sp. (saltans?)

Chaetpcelos tetrastichon

Coscmodlscus sp.
Erag_lllana sp. _______ -
He"rhla—ulus hauckii
Leplocylmdrus damcus
Licmophora sp. '

Nitzschia closterium

Nitzschia longissima

Nitzschia seriata

909

14000,

500

1000

250

500

1500

250

2500

500

3000

2500

500

250

Nitzschia sicula
Nitzschia sp.

- 250|

Pleuromgma normanii

Rhabdonema adnatlcum

1000 2

250

Rhlzosolema alala
Rhlzosotema ala{a_ mdlca
Rhizosolenia calcaraws

500

500

Rhizosolenia cylindrus

Rhizosolenia delicatula

Rhizosolenia imbricata

Rhizosolenia setigera

500|

Rhizosolenia sp.

Rhizosolenia stolterfothii

Schoederella delicatula

Stauroneis membranacea

Thalassionema nilzschioides

Thalassiothrix frauenfeldii
Unidentified diatom sp.1
Unidentified diatom sp.2

DINOFLAGE;LATES )
Ceratium candelabrum

Ceratium carriense

Ceratium contortum

Cerat:um conlonum karsleni

Ceratium CUIIIdeIUITl
Cerallum declandlum

Ceratium furca

250

500

750

1356

500

338

500

250

303]
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L Slalion 4] Stalion5 | | | Stalion 6
e |surf. sm lsurf. lem  ]1om |13m |surf. |1im  |20m
Ceratium fusus _ ) 500 250
Ceratium fusus seta 500/ 1000 | 606| | 1000 il
Ceratium hexacanthum T - L
Ceratium hirundinella ~250| 2500 | 2s0 | T
Ceratium inflatum e T I N
Ceratium longirostrum R e B i
Ceratium macroceros ) 500 . A -
Ceratium macroceros gallicum 1B T
Ceratium macroceros macroceros | | | | [T ) B

Ceratium massiliense , | _s00] T 250 |
Ceralium massiliense massiliense | | | ) T
Ceratium pavillardi o -

Ceratium pentagonum : e -
Ceratium reticulatum spirale o T
Ceratium selaceum | | soof | R 1250,
Ceratumsp. | 1) ) P A
Ceratiumteres | 500/ 1750 | 303 500| 2250 500
Ceralium trichoceros | 250| | 303 T
Cerallum tripos | 5000 500 500] )
Ceratium tripos atlanticum | _ N B
Ceralium tripos pulchellum | | | 303 [

Ceralocorys horida 250|250 500/ 606| 500/ 00| 250] 250|
Ceratocorysgourreti | |7 N
Cladopxys caryophyllum - L N T
Dmophysm bdudata caucﬁﬁ - T 500 B . -
Dinophysis fava - ’ 303| '

Dinophysis hindmarchi ) o lesol T T T T - -
Dinophysis punctata ) 77___ ::_" - - B LT
Dinophysis sp.1__ B T Y I | e
Dinophysis sp.2 (umbosa ?) || | 500 303 | ] 1
Dinophysis tripos . - o

Gonyaulax monospina ) 1 803 T |
Gonyaulax polygramma S S I I -] N N S e
Gonyaulax tuibynei o I R N
Gonyaulax sp.(1) e o L o . o -
Gonyaulax sp.(2)

Noctiluca miliaris | T | 250 | 250
Omithocercus heteroporus | L | Tesol
Ornithocercus magnificus - I I I I I R
Ornithocercus quadratus quadratus - ) - N j -
Ornithocercus sp. - ‘
Onithocercus steini L 250 o
Oxyloxum milneri B - e .
Oxyloxum sp. i o

Peridinium curvipes S NN N N S N W B R
Peridinium divergens B B B -
Pertdmlum delterraﬁaJm a

Pendlnlum ocegiﬂ(f:um

Peridinium ovum - ) 1 N D R
Pendmlum _;_Ja'chT(ﬁun - B ; _ - ) j R ]
Pendmlum punctatum | j_ __259 o - |
Pen|dm|umﬁ;}pllmcorne - N N R . e
Peridinium sp1. | pesol | 280 250
Peridinum sp2 250 303 250

Peridinium sphaeroiden o N R I R SR IR, |
Peridinium steinii 250
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Peridinium trochoideum

_ surf.

S[dllOI_] 4]

5m

Stalion 5

|6

10m

Slalaon 6

11m

20m

Prorocentrum sp.
Protoceratium sp.
Pyrophacus horologium

Unidentified dinoflagellate sp.1

Unidentified phytoplankton sp. A
Unidentified _phytoplankton sp. g
Umdenlmed phytoplankton sp. 3

Unidentified phytoplankton sp.4
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e e SN TN .. = ‘

|Station 7 . | Station 8

o _' surf. |4m [12m |16m surf. 13m  [6m  [12m 20m
Phytoplankton spec:es

DIATOMS R R R I D A I
Amphoraovalis | 250 A e R e e N
Asterionella bleakeleyi - '7 ; _‘; 1 B i o ___ o
Asterolampra grevillei - _: o 7_7—77__ B I ____ 7__7
Asterolampra marylandica | | T N
Bacillaria paradoxa I - B N __ - o — ,,__7
Biddulphia regia SR I P . N LSS I
Biddulpia sinensis e . o .
Biddulphia sp. T i I
Chaetoceros affinis I _: __ T ____ N
Chaetoceros dadayi ] o jf _ 7f7'__j75ﬁ) _: %@ 2_%56 | 1o00] 500
Chaezoceroﬂaﬁens —7__ _— 7 _ o 7 . _ ; _—* . —7 __
Chaetoceros diversus T | 7l5Q I
Chaetoceros sp. _ | ] 1250 R o
Chaetoceros sp (convolutus ) I I ;: __7 |
Chaetoceros sp. (saltans?) I R ,__7____7__ ] _g,,,_:i_ N
Chaeloceros tetrastichon _ | 1250) 1250| 250| 750| 3000| 2500| 2500 1000

Coscinodiscus sp. _ I )
Fragillaria sp. _ 1000 :
Hemiaulus hauckii . |.1750] 1000| 1000| 1750] 1500 3750| 2500| 1500| 750
Leplocylindrus danicus | ||| 1750 2250 | 750/ s00

Licmophora sp. - _ QSQ e _
Nilzschia closlenum | 250] ~ 500 250| 1000 250 500

Nilzschia longissima | — | |1 5 1250 | 500 500/ 500
NllZSChla seriata | N

7ansch|a sicula e S— I I T S . i
Nitzschia sp. (2500 1 | |o0of 7so | R
Pleurosigma normanii _l2sep 1 2sol ] 500
Rhabdonema adriaticum 7 250 | ' 250

Rhizosoleniaalala | 1500 5250| 3000| 8500|13500] 8250| 9250| 9000| 6500
Rhizosolenia alata indica

Rhizosolenia calcaravis o 250 1250 ) - _
Rhizosolenia cylindrus o 1T e N F
Rhizosolenia delicatula t;jf_ e el o 250 B
Rhizosolenia imbricata L R » e 1
Rhizosolenia setigera ] e B
Rhizosolenia sp. | ] 1250 | 2750 N Y D
Rhizosolenia stolterfothii N || soof | -
|Schoederella delicatula N o I R 1l
Stauroneis membranacea N | T
Thalassionema nitzschioides | . | | 500] 500 500 o | I
Thalassmthnx frauenfe_ldu | 1000 1500 2500 2000 1000 - 1000| 750
Unidentified diatom sp.1 - P e 250

Unidentified diatom sp.2 U r 1000 250| | 2s0]
DINOFLAGELLATES i

Ceratium candelabrum | 1500 250| 250| 3500| 500| 1250/ 250

Ceralnum carriense . ___%52,.___..,,, e ‘_: i
Ceratium contortum A S e o §
Ceratium contorlum karsteni | 250 i i . B} S
Ceralium contrarium . e IS ST . S T, S S
Cerahum decﬂ:@tum ______________ e M b A 2801 .

Cerahum euacuatum

Ceralium furca | 2s0 B | 750] 250] 00|
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Station 7 Slation 8

S Isuf. l4am [12m [16m [suf. [3m  |6m  [12m  |20m
Ceratium fusus e R |
Ceratium fusus sela | =0 [ ~ 500{ 1750| | 1750| s500|
Ceratium hexacanthum _ T | 250 250

Ceratium hirundinella | 250 500/ | 250| 4250 | 280 |
Ceratium inflatum S | ) e

Ceralium Iongirostru_r_n - ]

Ceratium macroceros - s 1 | T 280
Ceratium macroceros gallicum

Ceratium macroceros macroceros | | o - |
Ceratium massiliense N S | |_2s0] 250 250
Ceratium massiliense massiliense

Ceratium pavillardi B I Y Y L R e )
Ceratium pentagonum 250 I -

Ceratium reficulatum spirale | - : _
Ceratium setaceum 250| 250| 250| 750| 500/ 500 750

Ceratium sp. I e 250 _ | 250
Ceratium teres | ] 2500 || 250] 250| 750| 500|
Ceratium lnchocerogir - B 250 s R ) -
Ceralium tripos | l.soof I | T 2s0 | s00]
Ceralium tripos atlanticum 250 500 |

Ceralium tripos pulchellum 7 e 1000 | 750
Ceratocorys horrida | 750 250/ 00| 1000] 750 250| 750
Ceralocorysgourreli | 2500 || | | ’

Cladopxys Calyophyilum b 250
Dinophysis caudata caudata e b 1] _
Dinophysis fava _ N 7 ol | 250]
Dinophysis hmdmarchi - R I A P R
DanphySIS punctata ) R N R A R 250

Dinophysis sp.1

Dinophysis sp.2 (umbosa [ T 1 : o ' ;7 _____ ;f . B
Dinophysis tripos | 750 | | I T S s
Gonyaulax monosplna b ] 280) 250 |
Gonyaulax polygramma L o e

Gonyaulax turbynei

Gonyaulax sp.(1) _ L seol T T T
Gonyaulax sp.(2) I R . | o . S -
Noctiluca miliaris o b R N o

Ornithocercus heteroporus | ' - . ) _
Ornithocercus magnificus i | 250 250

Ornithocercus quadratus quadratus
Ornithocercus sp.

Ornithocercus steini I L
Oxytoxum_mimerl o 7 o 7 | 250

Oxytoxum sp. - -
Peridinium curvip?éé B - T | ol _
FBEFidinium di\.;él":Z_]GnS . ) o Y N S o T o
Pergdlr_num nLegtlerraneum - R N - 250) ) i
Peridinium oceanicum 1 | !

Peridinium ovum _ I D R | 250 I R
Peridinium pellucidum L o - o 1
_P_erldlnlum punclatum o o IS R R R R R R
Peridinium solidicorne - S SR DA | 250 -
Peridiniumspl. | 250p | s00] | 250/ 250 ||
Peridinumsp.2 | 500] | | | 2sof |7 | 250
Peridinium sphaeroiden . e - - R

Peridinium steinii
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e e e i _ |Station 7 Station 8 -
S sutf. _[4m_ [12m [16m [surf. |3m  l6m  |12m  |20m
Peridinium trochoideum

Prorocentrumsp. T - S i et paana B
Protoceratiumsp. [ | = I N
Pyrophacus horologium ) 7 e
Unidentified dinoflagellate sp.1 | | | [T b o
Unidentified phytoplankton sp.1 | 1750| TV e
Unidentified phytoplanktonsp.2 | | 7 | | 4p00| B S .
Unidentified phytoplankton sp.3 . N N =
Unidentified phyloplankton sp.4 | D '_T_'* e — .
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- | [stationg R | Istaton10 |
o |surf. |8m [15m [35m |surf. |3m  [10m [25m [50m

Phytoplankton sp%s I S _ - - B
DIATOMS I B R R
Amphoraovalis | 7 -
Asterionella bleakeleyi | | L _ N
Asterolampra grevillei - o R
Asterolampra marylandica e 1 A
Bacillaria paradoxa ) | ) A i
Biddulphia regia a R I
Biddulpia sinensis g | T
Biddulphia sp. I e
Chaeloceros affinis - 15000 | T
Chaetoceros dadayi | s00| 500 o 1500| 1000| 2750| 250 250
Chaetoceros decipiens I S N e
Chaetoceros diversus D A N I
Chaetoceros sp. 7 ) | 1000 | LT 500
Chaetoceros sp (convolutus ?) I F
Chaetoceros sp. (saltans?) 250/ 250 , 250 -
Chaetoceros tetrastichon | 1750 | s00] 500 1000 1500|
Coscinodiscus sp. A R e B
Fragillaria sp. N
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Figure 6: Species number of phytoplankton obtained from each station.
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Although diatoms were represented with a lower species number compared to
dinoflagellates, they dominated all the stations in terms of abundance (Table 5).
Rhizosolenia alata was the most abundant and most occurring species off Manavgat. The
five most abundant species of each station are given in Table 5 with their rank. Among
them are Chaeloceros tetrasichon, Hemialus hauckii, Thalassiothrix frauenfeldii and
Ceratium candelabrum.

The number of species present (>100 sp.) in the present study is higher than that (30
species) found from the only previous study (KIDEYS, 1989) carried out in the
Mediterranean coast of Turkey in the same month (i.e. June). Higher species number of
the present study may be due to effect of Manavgat River. It should be noted that all
samples were filtered through 55 micron mesh and smaller species could not be captured.
Therefore it is not possible to assess the contribution of these smaller species to the
phytoplankton composition off Manavgat.

The phytoplankton abundance off Manavgat was very low (maximum 62600 cells m-3),
however this was not unexpected due to seasonal picture of phytoplankton development in
the Mediterranean. Studying monthly composition of phytoplankton in Mersin Bay during
a complete year, KIDEYS (1989) found that phytoplankton dominated mainly by diatoms
reaches bloom concentrations in February. The dominant species Chaetoceros curvisetus
attains concentrations over 2.5 million cells per cubic meter. However population is at its
lowest level during summer with values <10000 cells per cubic meter which is comparable
with the values found in the present study.

Unfortunately there are very limited number of investigations on phytoplankton of Turkish
waters for a detailed comparison with this study. Most of the species obtained in this study
has been found in various studies carried out along the coasts of Turkey (Table 6).
However a few species, such as Amphora ovalis, Asterionella bleakeleyii, Biddulphia
regia, Niizschia sicula, and Stauroneis membranacea etc. are reported first time for the
Turkish waters.

Table 6: Occurrence of phytoplankton species off Manavgat along Turkish coasts and in
the eastern Mediterranean Sea (using unpublished data from Miss Elif Eker).

1) This study 2) BAYRAKDAR, 1994

3) KIMOR and BERDUGO, 1967 4) KORAY, 1987

5) KIDEYS, 1987 6) BENLI, 1983-1984

7) FEYZIOGLU and SEZGINER, 1992 8) KIMOR and WOOD, 1975
Species | Medit. Sea | Aegean | Black Sea
Diatoms

Amphora ovalis 1

Asterolampra marvlandica EHRBG. 1,3,5 4 8
Asterolampra grevillei (WALL.) GREV. 1; 3 4 8
Asterionella bleakeleyi 1

Bacillaria paradoxa GMELIN 1,5 4 6
Biddulphia pulchella 1 4
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Species Medit. Sea | Aegean | Black Sea
Biddulphia regia 1

Biddulphia sp. 1

Biddulphia sinensis 1

Chaetoceros convolutus ? 1 7
Chaetoceros dadayi PAV. | 4 8
Chaetoceros decipiens CLEVE 1,5 4 2
Chaetoceros diversus CLEVE 1.5 4 6
Chaetoceros saltans? 1

Chactoceros tetrastichon 1 4

Chaetoceros tetrastichon CLEVE 1.5

Coscinodiscus sp. 1 7
Coscinodiscus radiatus 1 4 2.7
Fragillaria sp.? 1 8
Guinardia sp. ?

Hemiaulus hanckii GRUN, in VAN HEURCK 1.3, D 4 6,7, 8
Leptocylindrus danicus CLEVE 1.5 4 2,6,7
Leptocylindricus minimus GRAN 1.5 4 2. 6,7
Liemophora sp. 1 7
Nitzschia closteritm (EHR.) WM. SMITH 1,5 4 2.7
Nitzschia longissima (BREB.) RALFS 1 4 2,8
Nitzschia seriata CL. 1.5 4 2,6,7
Nitzschia sicula 1

Nitzschia sp. 1 4

Nitzchia pungens GRAN | 2
Pleuwrosigma normannii 1 4 7
Rhabdonema adriaticum 1.2 4 7
Rhizosolenia alata BRIGHTW. 1.5 4 2.6,7.8
Rhizosolenia alata indica 1.5 4

Rhizosolenia calcar avis M.SCHULTZE 1.3, 5 4 2,6,7,8
Rhizosolenia cvlindrus 1

Rhizosolenia delicatula CLEVE /] 4 6
Rhizasolenia imbricata BRIGHT 1,3,5 4 8
Rhizosolenia setigera BRIGHT 1,5 4 8
Rhizosolenia stolterfothii PERAG. 1.5 4 6, 8
Rhizosolenia sp. 1

Schoederella delicatula PAV. 1.5 4

Stauroneis membranacea 1

Thalassionema nitzschioides HUST. 1.3.5 4 2,6,7,8
Thalassiothrix frawenfeldii GRUN. 1,3.5 4 2,8
Dinoflagellates

Ceratocorys horrida STEIN, 1,3 8
Ceratocorys gourretti 1

Ceratium candelabrim (EHR.) STEIN 1.3 6, 8
Ceratiun carriense GOUR. 1,35 4 8
Ceratium contortum 1 4
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Table 6 continued

Species Medit. Sea| Aegean | Black Sea
Ceratium contortum karsteni (PAV.) SOURNIA 1.3 4

Ceratium contraritun GOUR. 1,5 4 8
Ceratium declinatum XARST. 1 4 8
Ceratium enacuatin 1,3 -+

Ceratium furca (EHR.) CLAP.& LACHM 1,3,5 2678
Ceratium fusus (EHR.) DUIJ. 1.:3.5 4 2,6,7,8
Ceratium fusus seta (EHR.) SOURINA 1,5 4 2
Ceratium hexacanthum GOURRET 1,3, 5 4 6, 8
Ceratium inflatum (KOFOID) JORGENSEN 1 4 2
Ceratium longirostrus GOURRRET 1,3,5 4 6
Ceratium macroceros 1

Cerativim macroceros gallicun (KOF.) SOURNIA 1.3.5 4

Ceratium m. macroceros (EHR.) SOURNIA 1 4 2
Ceratium massiliense (GOUR.) JORG. 1,3,5 8
Cerativm massiliense massiliense 1 4

Ceratium pavillardi 1

Ceratium pentagonum GOUR. 1,:3.5 4 6,7.8
Ceratium reticulatum spirale (spiralis) 1,5

Ceratium setaceun JORG. 1,3.5 2
Ceratitm teres KOF. 1,3.5 4 8
Ceratium trichoceros (EHR.) KOF, 1. 3.5 4 2,8
Ceratium tripos (MULLER) NITZSCH 1,3,5 4 2,7.8
Ceratium tripos atlanticum 1 4

Ceratium tripos pulchellum (SCHRODER) LOPEZ 1 4 2
Cladopyxis caryvophvilum (KOF.) PAV. 1.3 8
Dinophysis caudata candata RAMPI 1 2
Dinophvsis punctata JORG. 1 2
Dinophysis fava 1

Dinophysis hindmarchi 1

Dinophysis tripos GOURR. L3 4 8
Dinophysis umbosa ? 1

Gonyaulax turbynei 1

Gonyvaulax aleskensis ? 1

Gonvaulax monospina RAMPI 1 2
Gonyaulax polvgramma STEIN 1 4 2,6,8
Noctiluca miliaris SURIRAY et LAMARCK 1 6
Ornithocercus heteroporus 1

Ornithocercus magnificus 1 +

Ornithocercus quadratus quadratus 1, 3

Ornithocercus steini 1.8

Ornithocercus sp. 1

Oxytoxum brunchii? 1

Oxytoxum milneri MURR. a WHITT 1 6
Oxvtoxum scolopax? 1 4
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Table 6 continued

Species Medit. Sea | Aegean | Black Sea
Peridinivm claudicans 1 4

Peridinium curvipes 1 7
Peridinium depressum ? (BAILEY) BALECH 1.3.5 4 6,7
Peridinium divergens EHR. 1 4 6,7
Peridinium elegans? 1.3
Peridinium grande ? 1 4

Peridinium granii? OSTENFELD &PAULSEN 1 6,7
Peridinium mediterranewm 1

Peridinium ovum 1

Peridinium oblongatum? (oblongum) 1 7
Peridinium oceanicum 1 -+

Peridinium pellucidum 1 - 7
Peridiniwm punctatum 1

Peridinium solidicorne MANGIN 1 6,7
Peridinium sphaeroiden 1

Peridinium steinii JORGENSEN 1 4 6,7
Peridinium trochoideum (STEIN) LEMMERMANN 1 4 6,7
Peridiniwm sp. 1 i
Proracentrum sp. 1.5

Protocerativin areolatun? 1

Pyrophacus horologitm 1,3 4

3.2. ZOOPLANKTON

All zooplankton species found in the samples are known as cosmopolitan, wide spread
components of the Mediterranean and Atlantic zooplankton fauna, therefore species list
given (Table 7 and 8) is rather consistent with the results of similar zooplankton studies
(AKYUZ, 1957; GOKALP, 1972; KIMOR and WOOD, 1975; GUCU et al., 1991) in the
eastern Mediterranean coast of Turkey.

The copepods were by far the dominant zooplankton group. The general picture presented
by zooplankton assemblages is typical for the continental shelf habitats in temperate
latitudes (LONGHURST and PAULY, 1987). Among copepods species like Paracalanus
parvus and Oithona nana which are characteristic for relatively lower salinities are
dominant (Table 7 and 8). In general species (such as Mecynocera clausi, Calocalanus
pavo and Qithona plumifera) having long antenna, setae, and similar appendages which
are the adaptive structures against lower density, were form the majority of the Copepoda
of the region.



Table 7: Percentage distribution (relative abundance) of zooplankton species in the
samples off Manavgat river.

Station number

Taxonnmicgroup\S|)ccics| 1 | 2 I 3 | 4 l 5 I 6 ‘ 7 I SJ 9 l 10’11]12‘ 13]14

Copepoda

Acartia clausi 0.16 0.2310.25|0.34 0.32 0.21

Acartia latisetosa 0.17

Calanus tenuicornis 0.3111.03|1.90]0.25 2.46|0.34 1.27 0.81
Calocalanus pavo 0.31(0.17 2.48/0.9110.49(1.02|10.18(2.41|6.98|3.84|13.14 8.88|7.29
Centropages kroveri 0.47 0.9911.0314.18|0.34/0.59 0.40|0.85]0.76
Centropages typicus 3.7216.90|5.69(4.96{2.39]|5.16/0.34|5.53|1.61 0.20 1.1310.20
Centropages violaceus 0.25

Clausocalanus arcuicornis 0.99]0.11

Clytemnestra rostrata 0.21
Clytemnestra scutellata 0.06 0.20
Copilia mediterranea 0.16 0.63 0.38/0.40
Corycacus clausi 0.31 0.12

Corycaeus speciosus 0.1610.86{0.47|1.24]12.28|1.47 0.4113.2114.76|6.67|4.24|4.91|5.87
Eucalanus crassus 0.80|1.23 0.06 0.32 0.6410.1910.61
Fuchaeta elongatus 0.11

Euterpina acutifirons 0.11

Isias clavipes 0.34 1.71]3.44 0.12 0.20 0.20
Lensia multicristata 0.40
Mecynocera clausi 0.68 0.3410.24/0.80]1.27|5.25(1.06]|2.65|6.88
Microsetella rosea 1.02

Nauplius (Copepod) 0.62{0.34 0.50]0.46]0.25(0.00|0.88]0.40|0.95{3.64|0.42]|1.32|3.04
Oithona nana 59.0735.6962.2443.4267.1G22.3G66.5572.944.42|3.49|6.67|4.87|8.85 [10.32
Oithona plumifera 0.4710.52|0.79|7.69 2.9511.02|10.4114.4212.22|6.67|6.78|4.91|8.30
Oncea mediterranea 3.37|0.69 1.4915.93(7.13({1.71|1.35{4.02|6.03]12.128.05|7.18|13.77
Paracalanus parvus 19.3832.9321.3318.34 8.44|37.3322.1§12.0055.42149.2136.3G42.80133.8424.29
Pontella mediterranea 0.06

Temora stylifera 0.9310.34/0.63(0.99]1.03|1.72|0.34]0.06(5.22|9.52|3.64|5.72|14.91|7.09
Undefined Harpacticoid 0.20
Cladocera

Evadne spinifera 1.55|1.38]0.00{0.74 0.74 0.06]1.61|2.54|1.62(1.27{1.13|0.61
Evadne tergestina 0.16 0.4011.27(0.20(0.85(0.57
Penilia avirostris 0.17(0.16

Bosmina longirostriis 2,2410,16|0.50|0.11{0.00|1.37|0.06

Apmhipoda 0.20
Siphonophora

Abylopsis (eschscholizi) 0.25 0.34]0.0610.80{0.95|0.40 0.38{0.20
Bassia (bassensis) 0.25(0.11 0.34 241
Calycophores-Siphonophora|0.16/0.17 0.25

Eudoxia spiralis 0.40|0.32

Rosacea (cymbiformis) 0.50
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Table 7 continued

Station number
Taxonomicgroup\Spccics| 1 | 2 L3 | 4 l 5 | 6 I 7 l 8 l 9 |1{)l11 | 12 I 13]14

Ostracoda

Cypridina mediterranea 1.0111.27|0.76[1.42
Conchoecia obtusata 0.18]1.20]0.63
Pteropoda 0.40)0.32 0.57

Appendicularia
Oikopleura (caphocerca) 6.98(15.346.00|12.414.45|7.86|2.05|3.53|7.63(6.03(6.46|2.97|9.83|3.24
Radiolaria 0.17

Trachymedusae 0.20

Chaetognatha

Sagitta sp. [0.16]0.17]0.16]0.50]0.91] [  J0.06]1.20]0.95]2.22] 1.48[2.08]1.21
Salphides

Salpa democratica | 1 | |0.74I | | | I | | | | I
Meroplanlkton

Cirripedia larvae 0.78 0.35({0.4010.32|1.01{0.64 0.40
Fish egg 0.62 0.16]0.25|0.23|0.25 0.29(0.4010.32|0.40/0.85|1.70|0.81
Fish larvac 0.34 0.23

Polychaeta larvae 0.16 0.3410.06|0.40 0.5710.40
Decapod larvae 0.16 0.25{0.57|0.49 0.35{0.80[0.63/0.81]{0.42|2.46|1.42
Echinoderm larvae (Pluteus 0.20

Table 8: Zooplankton abundance off Manavgat river delta (numbers per cubic meter).

Station number
Taxonomic group \ specics[ 1 | 2 { 3 ’ 4 L 5 | 6 | 7 | 8 | 9 | 10 | 11 [ 12 | 13 | 14
Copepoda
Acartia clausi 10 4 | 2 5 3
Acartia latisetosa 4 1
Calanus tenuicornis 16 | 24 | 122] 5 20 18 9
Calocalanus pavo 16 | 4 51| 16| 4 11 | 23 | 116 77 | 184| 85 | 78
Centropages kroveri 24 20 | 18 | 35 i 8 |12 ] 7
Centropages tvpicus 196| 163|367 | 102] 43 | 43 348 16 4 11 ]| 2
Centropages violaceus 5
Clausocalanus arcuicornis 20 2
Clytemnestra rosirata 3
Clytemnestra scutellata 4 2
Copilia mediterranea 8 4 11 4 -
Corvcaeus clausi 16 7 0
Corveaeus speciosus 8§ [ 20 ] 31| 25| 41 | 12 26 | 31| 79 | 134| 59 | 47 | 63
Eucalanus crassus 14| 10 4 5 9 2 7
Eucalanus elongatus 2
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Station number

Taxonomic group \ Species| 1 2 |3 145|611 7| 8|9 |10]|11]12]13]14
[uterpina acutifions 2

Isias clavipes 8 31129 1 7 -4 2
Mecynocera clausi 12 1 [ 15] 8 |21 |106| 15| 25 | 74
Microsetella rosea

Nauplius (Copepod) 33 ] 8 10] 8 2 56| 4 [ 16|73 6 | 13| 33
Oithona nana 3105| 843 [4013| 891 [1200] 185 4593| 43 | 58 | 134| 68 | 85 | 111
Qithona plumifera 24 | 12| 51 | 138 24 26 | 43 | 37 | 134| 95 | 47 | 89
Oncea mediterranea 187 | 16 31 | 106 59 85 | 39 | 100|244 | 113 | 69 | 148
Paracalanus parvus 1019| 778 [1375| 377 | 151 | 310 756 | 535|815 733|599 | 324 | 261
Pontella mediterranea 4

Temora stvlifera 49 | 8 | 41 | 20| 18 | 14 4 | 50 | 158 73 | 80 | 47 | 76
Undefined Harpacticoid 2
Cladocera

Evadne spinifera 81 | 33 15 6 4 |16 142|133 |18 | 11| 7
Evadne tergestina 10 4 |21 4 | 12| 5
Penilia avirosiris 4 110

Bosmina longirostrlis 53[10] 10| 2 4

Apmhipoda 2
Siphonophora

Abylopsis (eschscholizi) 35 4 | 8 16| 8 4 | 2
Bassia (bassensis) 5 2 23
Calycophores-Siphonophora| 8 | 4 2

Eudoxia spiralis 4 15

Rosacea (cymbiformis) 10

Lensia multicristata 4
Ostracoda

Cypridina mediterranea 201 18| 7 | 15
Conchoecia oblusata 11 | 12 | 11

Pteropoda + 3 5
Appendicularia

Oikopleura (caphocerca) 367 |363|387|255| 79 | 65 [217]222| 74 | 100|130| 41 | 94 | 35
Radiolaria -+ 5

Trachymedusae 5 4

Chactognatha

Sagitta sp. |8 4]wJ1w]16] | 4 [12]16[45]21]20] 13
Salphides

Salpa democratica ' | ! I 15 | | [ | I | l I |
Meroplankton

Cirripedia larvae 1 221 4] 51201 9 4
Fish egg 33 10| 5] 4] 2 1945 8]12]16] 9
Fish larvae 8 4

Polychaeta larvae 8 4 4 5 4
Decapod larvae 8 5110 4 5122 8|11 |16]| 6 | 24| 15
Echinoderm larvae (Plutcus) 16 2
Total 5256(2363|6448|2052{1787| 829 | 264 6297 966 |1656[2017|1399| 958 |1073
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3.3. BENTHIC INVESTIGATIONS

In the sequel the results of experiments of scuba diving, dredge tows and grab sampling

are given.

3.3.1. MACRO ALGAE FROM DIVING

The diving experiment revealed that the region (10-Om depth range, Figure 2) seems to be
occupied by two marine macro algae namely Zostera marina and Posidonia oceanica
(Table 9), the dominant macro algae being the former. This species was distributed in
patches of varying density, which made quantitative estimation very difficult. On the other
hand there were apparent differences among transects. The density of Zostera can be
ranked in decreasing order as Transect 2, Transect 3, Transect 4 and Transect 1.

Table 9: Qualitative evaluation of scuba diving experiment (0-10 m depth range)

Transect # in
Figure 1

Species
encountered

Remarks

1

Zostera marina

From coastline to 9 meters depth no plant was
encountered. From 9 meters to the end of the transect
Zostera marina (ANGIOSPERMAE) was the only
macrophyte species.

2 and 3

ZOS(’(.’}'(J ilJ(?I‘f.'?{'.T
Acetabularia mediterranea

These two transccts were very similar and therefore
evaluated under same heading. The Zostera marina
was again the dominant macrophyte and they were
encountered all along the diving route. Highest
density of Zostera marina was observed along these
two transects as compared to Transect 1 and Transect
4.

Among Z. marina few individuals of Acetabularia
mediterranea (CHLOROPHY CEAE) which were
attached to sea shells and hard substrate was observed.

Zostera marina
Posidonia oceanica
Acetabularia mediterranea

The dominant macrophyte was Zostera marina, which
covered the depths between 6 to 10 meters along the
transect. Among the Z. marina, some rhizomes of
Posidonia oceanica (ANGIOSPERMAE )and a few
individuals of Acetabularia mediterranea were also
observed.

T 1

| Mt

—

| - i1y
| W t e |
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Quantitative evaluation was made at transect 3 (medium density range). In this transect
49 rhizoms of Zostera was found in 0.8 m” area. This is equal to 62 rhizoms per m*,

The dominant species of the infralittoral zone of the Mediterranean coast is Posidonia
oceanica, which covers almost entire coastal band within 0-40m depth range. However, it
is an stenohaline species and it does not attain to high biomass values in brackish waters
(under fresh water influence). Zostera marina, on the other hand is a brackish water form
and found in absence of P. oceanica. Their standing biomasses are therefore a function of
salinity, turbidity and level of competition. The number of rhizomes found in the project
area, which is given as an indicator of density, is not a value of regional characteristic. On
the other hand, if the density of Z. marina is compared with P. oceanica, latter always
forms denser meadows.

3.3.2. DREDGE SAMPLING

Results of the qualitative evaluation of the dredge tows are given in Table 10. As can be
seen from this table the first three transects (Figure 3) in the nearshore region (10m depth
range) were dominantly occupied by two living marine macroalgae (Zostera marina and
Posidonia oceanica).

In the next depth range (20-25m, Figure 3) the situation seems to change. At the western
transect (# 4) still macroalgae were found but these were mostly rhizoms of the Zostera
marina and Posidonia oceanica. Additionally there were various dead shells of marine
mollusks. Moving on this depth range towards the east (transects 4-6, Figure 3) this
picture changes slightly. Polychaeta worms and some terrestrial plant debris were added
(Table 10).

In the deeper (=85m) dredge transects (#7 and 8) again westerly transect contains some
remnants of macroalgae however the dominant individual is the Pennatula rubra and dead
or living mollusks. Transect #9 located at the east in the depth range of 65m (Figure 3
and Table 10) contain mostly dead mollusks and other shells.

In summary it can be said that the nearshore region which is under the influence of the
Manavgat river was mostly occupied by the macro algae while deeper parts contained
mainly a mixed population of mollusks and occasionally other faunal components.

The occurrence of many dead shells of marine molluscs at relatively greater depths can be
considered typical for the steep slopes of the Turkish Mediterranean coast.
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Table 10: Qualitative evaluation of dredge tows off Manavgat river.

Transect # in| Distance Species Remarks
Figure 1 towed encountered

1 0.31 nm | Zostera marina Dominant species (mostly living)
Pasidonia oceanica Scarcely (living)
Mullus surmuletus 5.8 cm
Bothus podas 5.8cm
Liocarcinus vernalis 10g
Conus mediterraneus 5 cm

2 0.37 nm_ | Zostera marina Mostly dead
Conus mediterraneus 6 indiv of 3 cm
Pagellus erythrinus 7 cm
Bothus podas 5.5and 6.5 cm

3 0.54 nm | Zostera marina Dominant 2100 g
Conus mediterraneits 1 indiv.
Tellina albicans
Nassarius mutabilis a few
Pisa armata 1 indiv crab
Pagurus bernhardus 1 indiv
Octopus defilippi 1 indiv.
Sepiola rondoleti 1 indiv
Portunus sp. 1 indiv.
Anilocra physades 1 indiv.
Diplodus annularis 2.5cm

4 0.44 nm | Rhizoms of Zostera marina
and Posidonia oceanica
Buglessidium lutewm 7 cm and 8 cm (3 indiv.)
Gonoplax rhomboides 42 indiv.
Neverita josephina Dead
Tellina albicans Dead
Cerithiopsis tubercularis Dead
Aporrharis pespelecani Dead
Turritella communis Dead
Strombus decorus Dead

5 0.3 nm Gonoplax rhomboides 3 indiv.
Cerithiopsis tubercularis Dead
Tellina albicans Dead, broken
Polychaeta worms 3 indiv. (Nereis sp. 7)
Terrestrial plant debries

6 0.36 nm__| Polychacta 1 indiv
Gonoplax rhoniboides 4 indiv
Bivalve and gastropod shells | Dead, broken
Tellina albicans Dead

7 0.51 nm | Posidonia and Zostera remnants
Pennatula rubra 8 indiv
Tonna galea living

Terrestrial plant parts

Turritella conmunis

broken
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Transect # in| Distance Species Remarks
Figure 1 towed encountered

Echinoderm shell broken
Nucula nucleus Dead
Pagurus bernhardus 2 indiv.
Pontocaris cataphractus 7 indiv.
Aeanthocardia spinosa 1 indiv.
Naticarius stercus-muscarum | 3 indiv.
Plastic material rests

8 0.51 nm | Pennatula rubra 29 indiv
Microcosmus polymorphus 3 indiv
Arnoglossus laterna 6 cm
Alevonium palimatum 1 indiv
Antalis inaequicostatum Dead
Clamyssp. Dead
Neverita josephina Dead
Pecten sp. Dead
Vermetus trigueter Dead

9 0.46 nm | Aparrharis pes pelacani Dead
Murex brandaris Dead
Dromia personata 1 indiv,
Pisa armata 1 indiv.
Alcvonium palmatum 1 indiv. (sticked to Pisa armata)
Cuspidaria cuspidata Dead
Buecinulum cornewm Dead
Antalis inaequicostatum Dead
Pecten sp. Dead. broken
Tellina albicans Dead
Clamys opercularis Dead
Ophiura texturata living
Bryozoa Decad
Liocarcinus depurator 1 indiv,

3.3.4. GRAB SAMPLING

The identified animals were counted and the name, species number and abundance of each
species are shown in Tables 11 and 12.

In the studied area a total of 141 macrobenthic species, represented by 948 individuals,
were identified. These consist of polychaetes 67 species (47.5 %), mollusks 45 species
(31.9 %), crustaceans 22 species (15.6 %) and miscellanea 7 species (4.9 %).
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Table 11. Total number of species and individuals of benthic invertebrates
at the sampling stations

Polychaeta Mollusca Crustacea Miscellanea Total .
Depth No.of No.of No.of No.of No.of No.of No.of No.of No.of No.of
Stations (m) sp. ind. 5p. ind. sp. ind. sp. ind. sp ind.
1 18 6 9 5 10 3 3 2 3 16 25
2 10 3 3 3 4 2 3 0 0 8 10
3 10 1 1 1 1 0 0 1 1 3 3
4 10 2 2 7 10 0 0 0 0 9 12
5 23 14 25 6 29 0 0 0 0 20 54
6 23 21 717 5 11 2 2 1 1 29 91
7 23 14 19 10 18 8 12 1 1 33 50
8 23 10 12 23 289 4 4 3 14 40 319
9 65 8 17 10 40 2 2 0 0 20 59
10 85 10 31 13 27 1 1 0 0 24 59
11 85 9 22 7 11 2 3 2 3 20 39
12 65 13 27 11 29 1 1 2 2 27 59
13 85 12 55 2 5 0 0 0 0 14 60
14 165 14 78 4 16 3 12 2 3 22 108

Total 137 378 107 500 28 43 13 28 285 948
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Table 12. Species composition and number (per 0.1 m2) of benthic fauna
at the sampling stations.

S tationn s
Total
Species 12 3 45 6 7 8 9 10 11 12 13 14 abundance (%)
POLYCHAETA
Ampharetidae sp. 0 00000O0ODODOC 0 0 0 0 2 2 0.52
Amphitrite sp. 000100000 0 0 0 0 0 1 0.26
Ancistrosyllis sp. 0 000O0O0COOO O O O 1 0 1 0.26
Aphroditidae sp. 0 000O0O0CODOO O O 1 0 0 1 0.26
Aricidea sp. 0 000O0ODODODOCDOD O 0 1 1 5 7 1.85
Capitellidae sp. 200000000 O 0 0 0 O 2 0.52
Chaetozone setosa 06 0o 0o0o0DO0OO0O O 2 0 0 1 3 0.79
Chone collaris 10 00O0CO0OOCOTOG O O 1 0 O 2 0.52
Chone of acustica 0 00O0OOODODODO O O 1 0 0 1 0.26
Chone sp.1 06000101 0O0CTO0 O 0O 0 O 2 0.52
Chone sp.2 0 0O00OCODOCITOO O O 0 0 O 1 0.26
Cirratulidae (sp.l) 2 00000010 0 0 0 0 0 3 0.79
Cirratulidae (sp.2) 0170000 O0O0O0C O O O 0 O 1 0.26
Cirratulidae (sp.3) 000O0O0OT7 000 0 0 0 14 30 51 13.49
Cirratulus chrysoderma 600055201 2 0 4 11 31 8.20
Cirriformia sp. 00001TO0O0ODO0OO0ODTO0C D0 0O O O 1 0.26
Clymene gracilis 0 000O0OO0OBOOOG OC O 0 2 2 4 1.05
Clymene sp. 6 ooo0oo0o01O0O0 O 1 0 0 0 2 0.52
Cossura sp. 0 000DO0G6O0O0ODO0C OC O0C O 0 1 7 1.85
Ehlersia cornuta 0 0000O0OO0CTEO O O0OC 0 0 O 1 0.26
Eteone sp. 6 000O001TO0O0CO0D OO0 O O 0 O 1 0.26
Euphrosyne sp. 0 000O0OO0OCOCGCTO O O O 0 O 1 0.26
Glycera capitata 0 o0oo0oo0O0OODODO O OO 1 0 1 0.26
Glycera convoluta 000000100 0 0 0 0 O 1 0.26
Glycera sp. 10 0000 D02 0 1 1 0 0 O 5 1.32
Goniada emerita 0 00O0OO0DT1TI1TO0O0O OC O O0C 0 O 2 0.52
Harmothoe impar 0 000ODO0ODOBO0DODODOD O O 1 0 0 1 0.26
Harmothoe lunulata 0 00DO0O0DO0ODODODO 1 0 0 0 O 1 0.26
Harmothoe sp. 000100O0O0OOCTO0O O O 0 0 1 0.26
Hyalinoecia fauveli 0 00O0OODT1TOOOD O O O 0 0 1 0.26
Laonice cirrata 000O0O0OT1TO0DO0ODS4 0O 0O 0 0 O 5 1.32
Lumbriconereis coccinea 000O0O0OT11TO0ODO0OCDOD O O 0O 0 O 1 0.26
Lumbrineris fragilis 000O0O0CCF7O0O0O2 2 0 1 0 0 12 3.17
Lumbrineris funchalensis 0 0 0 0 1 0 0 0 0 0 0 0 0O 0 1 0.26
Lumbrineris impatiens 600015000 0 0 1 0 0 7 1.85
Lumbrineris latreilleii 0 0000C1T0O0D0 O O0C 0 0 O 1 0.26
Lumbrineris sp. 211002101 0 0 1 2 1 12 3l
Lysidice sp. 0 00O0O0COOT1TO O O 0 0 O 1 0.26
Magelona papilliocornis 0 0o0O0OO0OODODOO O 1 0 0 0 1 0.26
Melinna palmata 71003 0320 0 0 0 0 O 10 2.64
Nephthys caeca 6c0oo0oo00O0O0O0OT1T O O 0 0 O 1 0.26
Nephthys sp. 0 0o0O0O30100 0 0 0 0 O 4 1.05
Nereis sp. 0 00OO0OO0O1TO0DODOD DO O O O O 1 0.26
Nerine foliosa 0 oo0oo01100O0CT1T 0O O 0 O 3 0.79
Notomastus aberans 000002010 0 1 0 0 0 4 1.05
Notomastus latericeus 000O0O0CZ200H1 0 0 0 0 0 3 0.79
Notomastus sp. 0 0000O0OO0OCOO O O 1 0 0 1 0.26
Paraonis lyra 0 000OO0DO0CODOOC 1T O 0 0 0 1 0.26
Petaloproctus terricola 0 00O0O0200O0 O 0 0 0 0 2 0.52
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Table 12. continued

Pholoe sp. 0 00o0O0DOOCTO O 0O 0 0 0 1 0.26
Pista cristata 0 00obob1ooo0oo0o o0 1 0 0 0 2 0.52
Pista sp. 0 00O0O0OODTITO0O0CO O O 0 O 1 0.26
Poecilochaetus serpen s 0 0000O0OBODODOD O 1T 0O 0 O 1 0.26
Polycirrus sp. 00001 00O0O0CTO0CO O 0 O 1 0.26
Prionospio cirrifera 000005000 7 4 1 3 5 25 6.61
Prionospio sp. 000O0O03 00 G6 1 100 9 28 9 75 19.84
Prionospio steenstrupi 0 00 0OO0OO0OO0ODOC 0O O O 1 4 5 1.32
Psammolyce sp. 0 000OODO0OT1TO0O0C 0 O O 0 O 1 0.26
Rhodine loveni 0 0001TO0O0OOO O O O 0 ©O 1 0.26
Scoloplos armiger 0 000319 2 00 0 0 0 0 © 24 6.34
Sigalion sp. 0 000O0OO0OBR2O0O0 0O O O 0 O 2 052
Spio filicornis 0 000T1TO0OO0DODOG O O O 0 O 1 0.26
Spiophanes bombyx 000020101 0 0 0 0 O 4 1.05
Sternaspis scutata 0 0000 4&O01T 0 1 0 4 & 4 18 4.76
Stylarioides sp. 0 000OODOO0OODDO 1T 0O 0 1 1 0.79
Terebellides stroemi 0 00000O0O0OODOCTOC O O 0 2 0.52
Typosyllis armillaris 0 000O0OOCO0OT1TO0 O O 0 0 O 0.26

MOLLUSCA

Gastropoda
Bittium reticulatum 1 00 2 01 040 2 3 0 2 0 O 51 10.20
B. reticulatum latrellei 2 01000100 0 1 0O 0 O 5 1.00
Bulla sp. 0 00O0O0OCO0ODOTI1TO0 O O 2 0 O 3 0.60
Bulla striata 6000050020 0 0 0 0 O 7 1.40
Calliostoma granulatum 000O0O0OOCOT1TO0O O O O 0 O 1 0.20
Cerithiopsis tubercularis 000O0CO0OCOGCODR2O0 0O 0 0 0 O 2 0.40
Conus mediterraneus 0 0o00O0O0OOOD20 0 0 O 0 O 2 0.40
Cytrara taeniata 0 00O0DOOOO O 4 1 2 0 0 17 3.40
Eulima sp. 0 0000O0O0T1TO0OO OC O O 0 O 1 0.20
Eulima talaena 0 0o0o00O0OO0OCODER2 1 0 1 0 3 ¥ 1.40
Fasciolaria lignaria 0 00O0O0ODOT1T30 0 0 0 0 0 4 0.80
Gibbula magnus 000032000 0 0 0 0 o0 5 1.00
Nassarius mutabilis 0 00O0OT OO0 0 0 0 0 0 16 3.20
Naticarius haebreus 0 00OO0ODOODOO O O 2 0 0 2 0.40
Odostomia acuta 0 00OO0OOOT1TO O O O O O 1 0.20
Odostomia conoidea 0 00O0ODOO0OD9O0 0O 0 0 0 O 9 1.80
Ovatella sp. 0 000O0COOS5D0 1 0 0 0 O 1.20
Rissoa variabilis 0 00O0COTOODIY O 0 0 0 0 0 15 3.00
Rissoa ventricosa 6 0o o1t oo0oo0o0o0 0 0 0O 0 O 0.20
Smaragdia viridis 5002100110 1 0 0 0 O 110 22.00
Strombus decorus 100100000 0 O 0O O O 2 0.40
Truncularopsis trunculus 0 00O 0O OO 0 0 0 0 0 0 2 0.40
Turbona cimex 0 000OOTU D10 0 0 0 0 O 18 3.60
Turboniella pusilla 0100000440 0 0 0 0 O 5 1.00
Turritella communis 0 2 00 0O 1531 7 1 8 4 0 91 18.20
Turritella sp. 0 00O0ODOOO?R20 0 0 0 0 0 2 0.40

Bivalvia
Abra nitida 0 000ODOODDODO 1T 0 1 0 0 2 0.40
Cerastoderma edule 0 0000O0OOODDOD O O 2 0 0 2 0.40
Corbula gibba 11007 2 ¢ 1 2 1 0 1 0 0 25 5.00
Dosinia lupes 0 00O0O0OT11TO0Z2 2 0 6 0 5 16 3.20
Lutraria angustior coo0oo0co0s5001 0 0 0 0 0 6 1.20
Macoma communata 000100010 0 1 0 0 O 3 0.30
Mactra sp. 000000100 O0 0O 0 0 O 1 0.20



Table 12, continued

Nucula nucleus
Nuculana fragilis
Nuculana pella

Ruditapes phillippinarum

Spisula sp.
Tellina albicans
Tellina puchella
Tricola pullua

Scaphopoda
Anatalis inaequicostatum
Antalis agilis
Antalis sp.l
Dentalium sp.

CRUSTACEA
Alpheus glaber

Ampelisca pseudospinimana

Ampelisca sp.
Amphithoe sp.
Anchialina agilis
Apherusa sp.
Apseudes latreillei
Atylus sp.

Diastylis neopolitana
Erichthonius sp.
Eriopsia elongata
Ethusa mascarone
Gastrosaccus sp.
Goneplax sp.
Harpinia dellavallai
Iphiona tenella
Leptochelia sp.
Macropipus sp.
Paguristes sp.

Processa macrophthalma

Processa sp.

Trachypenaeus curvirostris

MISCELLANEA
Micrura sp.
Nemertinea sp.
Onchnesoma sp.
Sipunculida spl.
Sipunculida sp2.
Ophiura albida
Ophiomyxa pentagona
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3.20
0.40
3.80
0.20
0.20
0.20
0.20
0.40

0.60
0.20
0.20
2.40

4.65
4.65
6.97
18.60
2.se
2.32
6.97
2.32
9.30
2.32
4.65
2:52
252
2.32
6.97
2.32
2.52
2:32
2.32
4.65
4.65
2,32

3.57
17.85
50.00
10.71
10.71
357
3.7
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The species number at stations 2, 3 and 4, which were located at about same depth (10
m), was low (8, 3 and 9 respectively) compared to other sampling stations and increased
after 15 m depth (Table 11). According to geological studies carried out by The Institute
of Marine Science (IMS) in this region (EDIGER and OKYAR, 1995), the sediment was
dominated by sand down to 25 m and characterized by a muddy structure towards deeper
part. A relationship was observed between the sediment structure and species composition
of benthic organisms which is a similar result found in some literature (LIE, 1974,
CASTELLI et all., 1988 ; ZAVODNIK, 1988; UNSAL, 1988). Manavgat River discharge
is probably another reason for the low species number and abundance at stations 2, 3 and
4 since these stations were situated in front of the mouth of Manavgat River. This is not
an abnormal situation and has been observed elsewhere. For example, ZAVODNIK
(1988) observed a diminution in benthic species number in the mouth of Po River, Italy.

The highest species number of polychaetes and crustaceans was observed at stations 6 and
7 respectively. These two stations were located on the pipeline route (Figure 1). However,
mollusks (especially gastropods) occurred mostly at station 8 which is close to the rocky
bottom detected by geological surveys (EDIGER and OKYAR, 1995). Therefore, stations
6, 7 and 8 were found to be the richest areas in species number (Figure 7).

In order to see the similarities between stations, dendograms were constructed by using
polychaete, mollusk and crustacean data separately and by combining all these data
(Figure 8a,b,c and 9).

In the combined dendogram, coastal stations were grouped on the right side and offshore
stations on the left side of the dendogram. Small groups were distinguished between
stations with the similarity levels below 50% except stations 13 and 14. A 55.7% similarity
level was observed between these stations (Figure 9). This similarity resulted probably
from the polychaetes data because 10 common species occurred at these two stations. The
other stations of the combined dendogram were also clustered more or less similar to
those obtained for polychaetes which implies that the similarity between stations of the
combined dendogram was mainly affected by this group (Figure 8a and 9). Station 4
remained as a single group both in combined and polychaete dendogram since two
polychaete species (Amphitrite sp. and Harmothoe sp.) which occurred at this station did
not occur at the others.

In mollusk dendogram, stations 9, 10 and 12 formed a group with high similarity level as it
was also observed in combined dendogram (Figure 8b). The highest similarity was found
between station 9 and 10 which were occupied by 7 common mollusk species. Station 3
was separated from the rest with very low similarity level (< 10%).

The dendogram of crustaceans was different from others: the highest similarity (100%),
which was found between stations 3, 4, 5 and 13 (Figure 8c), was due to the fact that no
species occurred at these stations. Stations 2 and 14 showed no similarity (0%) with
others because, the species by which they are occupied, did not exist at the remaining
stations.
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Figure 7. Species number of benthic organisms
at each sampling station
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Very few studies were found in the literature on the distribution and species composition
of benthic organisms along the Mediterranean coast of Turkey (KOCATAS and
KATAGAN, 1978). Therefore the identified species could not be compared with those
found previously in the studied area and/or in neighboring regions. However, some of
these species were observed previously during the studies carried out in Suez Canal
(BEN-ELLIAHU, 1972), Red Sea (FISHELSON and RULLIER, 1969; AMOUREUX,
1983) and around the littoral of Sinai Peninsula (AMOUREUX et all., 1978).

Considering only one sample was taken and treated at each station, and the sampling was
restricted to one single season, the number of species (141 species) was not negligible. In
fact, the number of samples and the sampling frequency should be increased to be able to
obtain more reliable data on the species composition of macrobenthic fauna existing in the
studied area. But in this case, more time (at least 3 months for each sampling period) is
required to identify the organisms collected and to process the results obtained.

3.4. DEMERSAL AND PELAGIC FISH SPECIES -
TRAWLING

For each tow the species list and relative abundance of the individuals were given in
Tables 13-16. As can be seen from Table 13 the dominant organism group of the tow
carried out at 18 m depth consist of marine macroalgae (Zostera marina and Posidonia
oceanica). Only three fish species Gymnmura altavela (spiny butterfly ray), Upeneus
asymmetricus (golden striped goat fish), Bothus podas (wide-eyed flounder) constitute
59.8 % of the total catch. Excepting here the spiny butterfly ray then one should add four
fish species to the list which may constitute the main catch. The constituents of the main
catch at 18m depth are:

Upeneus asymmetricus Golden striped goat fish 18.14 %
Bothus podas Wide-eyed flounder 13.75 %
Epinephelus aeneus White grouper 9.07 %
Diplodus annularis Annular seabream 6.38 %
Saurida undosquamis Brushtooth lizardfish 4.82 %

Dentex dentex Common dentex 4.28 %
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Table 13: Species composition obtained through bottom trawling operation (average

depth 18 m, Transcet number 1 in Fig. 4. Distance towed is 2.87 nm.
Species Catch in Relative
grams importance %
Z. marina + P. oceanica 29500 ’
Gymnura altavela 13300 18.85
Upeneus asymmetricus 12800 18.14
Bothus podas 9700 13.75
Mudlus barbatus 6400 9.07
Lpinephelus aeneus 4500 6.38
Diplodus annularis 3400 4.82
Saurida undosquamis 3020 4.28
Dentex dentex 2480 3.52
Euspongia 2400 -
Pagrus coeruleostictus 1905 2.70
Raja clavara 1900 2.69
Spicara smaris 1830 2.62
Pagellus acarne 1100 1.56
 Synocus saurus 1080 1:58
Mudlus surmuletus 950 1.35
Centracanthus cirrus 900 1.28
Trigla lucerna 790 112
Octopus vulparis 750 1.06
Solea vulgaris 500 0.71
Stephanolepis diaspros 470 0.67
| _Scorpaena notata 280 0.40
Upeneus moluccensis 270 0.38
Pagellus ervithrinus 225 0.32
Boaps boops 200 0.28
Etrumeus teres 190 0.27
Sepia officinalis 130 0.21
Caranx rhoncus 130 0.18
Pomaclasys incisus 130 0.18
Sardina pilchardus 130 0.18
Serranus scriba 120 017
Sparisoma cretense 100 0.14
Trachinus draco 100 0.14
Lithognathus mormyrus 90 0.13
Charybdis longicollis 70 0.10
Siganus rivulatuy 70 0.10
Callionyvimus filamentosiuy 30 0.07
Buglossicdinm lurewmn 50 0.07
Penacus semisuleatus 50 0.07
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Table 13 continued

Specics Catch in Relative
grams importance %
Svmphodus cinereus 50 0.07
Trigla lyra 50 0.07
Xvrichthvs novacula 50 0.07
Apogon taeniatus 40 0.06
Arnoglussus laterna 40 0.06
Leiognathus klunzingeri 40 0.06
Cynoglossus sinusarabici 20 0.03
Serranus cabrilla 20 0.03
Diplodus vulgaris 15 0.02
Loligo vulgaris 10 001
Trachurus mediterranes 10 0.01
Total 70 545 100.00

Again in 30 m depth range (transect # 2 in Figure 4) the dominant species is the Gymnura
altavela (spiny butterfly ray). This is followed by Mullus barbatus, Pagellus erythrinus,
Upeneus  moluccensis, Diplodus  annularis, Leiognathus  klunzingeri and  Saurida
undosquamis (Table 14). However their contribution seems to be less important as

compared to the amount of spiny butterfly ray caught (77.9%).

Cartilaginous fish often forms hunting aggregations. It is possible that in this tow the net
encountered such an aggregation.

Table 14: Species composition obtained through bottom trawling operation (average

depth 30 m, Transect number 2 in Fig, 4. Distance towed is 1.26 nm.

Species Catch in Relative
grams importance %
Gymnura altavela 135000 77.87
Mudlus barbatus 11500 6.63
Lagellus erythrinus 9570 5.52
Upeneus moluccensis 4700 2.71
Diplodus annularis 4400 2.54
Leiognathus klunzingeri 3100 179 N
Saurida undosquamis 1820 105 ]
Dussumeria acuta 1070 0.62
Spicara smaris 530 0.31




Table 14 continued
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Species Catch in Relative
grams importance %

Boaops hoops 420 0.24
Sphyraena chrvsotacnia 400 0.23

| Sviodus saurus 320 0.18
Trigla lucerna 150 0.09
Caranx rhoncus 150 0.09
Bothus podas 75 0.04
Uronoscopus scaber 49 0.03
Arnoglossus laterna 30 0.02
Orathosquilla masavenssis 20 0.01
Buglossidium hitewm 15 0.01
Trachinus draco 15 0.01 )
Lchinaster echinasrer 15 0.01
Centracanthus cirrus 10 0.01
Total 173 359 100.00

In the 60 meter depth range 58%
(Squatina squatina (angelshark)

of the catch constituted by two cartilaginous fish
and Gymnura altavela (spiny butterfly ray). These are
followed by Sawrida undosquamis, Eledone moschata (musky octopus), Pagellus
erythrinus (common pandora) Spicara smaris (picarel). Ag

fish is lower than that of cartilaginous (Table 1'5).

Table 15: Species composition obtained through bottom trawling oper

Species Catch in Relative
grams importance %

| Squatina squatina 15500 40.48

| Gymmura altavela 6300 17.76
Saurida undosquamis 5500 14.36
Iledone moschata 2040 5.33
Pagellus ervthrinus 1900 4.96

| Spicara smaris 1870 4.88

| Upeneus moluccensis 1320 3.45
Serranus hepatus 950 248 |
Lepidotrigla cavillone 820 2.14
Raja clavata 270 0.71

ain the contribution of bony

ation (average
depth  60m, Transect number 3 in Fig. 4. Distance toed is 2.37 nm.
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Table 15 continued

Species Catch in Relative
grams importance %
Citharus linguatula 250 0.65
Synodus saurus 200 0.52
Serranus scriba 180 0.47
Centracanthus cirrus 150 0.39
Arnoglossus laterna 100 0.26
Trigla lucerna 80 0.21
Aplisia 75 0.20
Uranoscopus scaber 70 0.18
Parapenaeus longirostris 70 0.18
Callionymus filamentosus 50 0.13
Gobius geniporus 25 0.07
Carybdis longicollis 15 0.04
Zeus faber 15 0.04
Bothus podes 15 0.04
Mullus barbatus 12 0.03
Buglossidium luteum 7 0.02
Pennatula rubra s 0.01
Trachurus mediterraneus 3 0.01
Loligo vulgaris 2 0.01
Total 38 294 100.00

Local commercial fishery is not well developed in Manavgat area. Most of the larger
vessels are carrying tourists around the region usually in and out of the Manavgat river
and have no relation to the fishery. Fishery carried out with small vessels using stationary
nets, hooks and lines is insignificant. However they may catch underlined fish species
listed in Table 17. Occasionally their catches may contain also some species of
cartilageous fish such as rays and skates, which are not marked (underlined) in Table 17.

In the ligth of this statements it is less probable that the temporary disturbance caused by
the installation of the pipeline would affect the long term health of the local fishery.

Fisheries acoustics and mid-water trawling

A typical picture of acoustical traces at offshore and inshore records was given in Figures
10 and 11. Although no pelagic fish school was recorded, one mid water trawling
operation was performed at the near coastal region (double line in Fig. 5). The species
composition and the amount of fish were presented in Table 13. Only three pelagic fish



. _ P — S123SUBI] 210US1JO Ul P02 [B21ISNODR vorcdA g mnse
AN == PN = o PRREHL BINTRRT ] puasen raysnony eagddl, L oG

= R

Swbile .
Nb92L92%

! SzL®
EISt— Dm_.vlmdr_& hl

!
|
T
|
|

—FEt— —— = —

U

== S SN 5 — e . 3 =

SIS EEE ——fEr- W= - SIS

—— —l_.l'l

e s

70

T —EIET— i | — ST ————E T =iz &n_w

_H__H_w.. ‘_..M:M_H.. - i .. ._W_W_H = .. _.H:H_“H - . o Q07 -

e . i - ER! LI
—_— B B 5 A B e = = e . . i . . : TS T oaTL s 4 - i 5, _
5 - R e e o, SR SR e TR T Bt e TR ARt TN B T T, S 8 |.l|1.|31r.aﬁ-\r1.~- S DSt TR = - TS T = -
. - i =, - o B D W et - -
g Al e S 2 @ S : . : R T Toas 4 P
e B e L et e o e e G I S B T s - — D e s e e, X P e - - -
* LR S s B e S PP o e AT s e . PRS- o R O - G O T . s s A P2 g
. = A . e LR STy NP T L et e .|.‘ - e e P S LY TSGR N0 . Py ML . Bl ..lxln-l.l.ﬁﬁ ﬂlt...".;‘\l.nt. hc...n.;. k.u& i - = o
iz e e L S - o A g Z . e TR At ME S M e B e T T
ey e - .. 3 SN 3 = & e T e e e T T 4 = g iim &
B Hae. . - . -, - F PR . e T % 2 - - ey - = 83, -~ -
g gl URE, e e SRR AR S S A R T R R R L v G s LR TV i R el s Yo L e T~ oo A



[1 2In&1q

SI095UBJ) 2I0YSUL UL PI023 [BIUSNOE [RIIdA ] :

b o
A Soweai 2

e T o e

v it - w
sty B 1@ WL PEE”
b - 2 -
: % L= S 1 :
5 = i e A h i

—— —a— ﬁ ———

R — T e P T gt T 8 B
o ‘ oy : ) o - ) ) ||I1..%._1..h ._l.n.u._... " o

s sy ey Tl R : 3 ! i : ar sk, RIS ; S
HY (R G ket v 2 I B S T S el 10 I L, SN i (R T SRS - Y o W ST o



72

species was caught (Scomber japonicus - chub mackerel), Caranx rhoncus - false scad
and Sardina pilcardus - European pilchard (Table 16). Their total contribution to the main
catch is insignificant (0.4%).

Table 16: Species composition obtained through mid water trawling operation (thick line
in Fig. 4). Distance towed is 2.99 nm.

Species Catch in Relative

caught grams importance %
Centracanthus cirrus 17500 44.28
Spicara smaris 15500 3922
Upeneus moluccensis 4900 12.40
Pagellus erythrinus 1200 3.04
Scomber japonicus 150 0.38
Boops boops 110 0.28
Caranx rhoncus 50 0.13
Diplodus annularis 40 0.10
Saurida undosquamis 30 0.08
Sardina pilcardus 20 0.05
Blennius ocellaris 10 0.03
Lepidotrigla cavillone 3 0.02
Total 39 518 100.00

When all the trawling data were combined in the region, it can be seen that the main
organisms constituting the catch are:

Gymnura altavela Spiny butterfly ray 48.21 %
Upeneus asymmetricus Golden striped goat fish 737 %
Spicara smaris Picarel 6.14 %
Mullus barbatus Red mullet 5.37%
Centracanthus cirrus Curled picarel 5.49 %
Squatina squatina Angelshark 4.82 %
Dentex dentex Common dentex 4.28 %
Pagellus erythrinus Common pandora 4.01 %
Saurida undosquamis Brushtooth lizardfish 322%

Diplodus anmilaris Annular seabream 2.44 %
Epinephelus aeneus White grouper 1.40 %
Leiognathus klunzingeri Pony fish 0.98 %
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14 Dentex dentex

15 Diplodus annularis

16 Diplodus vulgaris

17 Dussumeria acuta

18 Echinaster echinaster

19 Eledone moschata

20 Epinephelus aeneus

21 Ltrumeus teres
Euspongia

22 Gymnura altavela

23 Gobius geniporus

24 Leiognathus klunzingeri

23 Lepidotrigla cavillone

26 Lithognathus mormvrus

27 Loligo vulearis

28 Mullus barbatus

29 Mullus surmuletus

30 Octopus vulgaris

31 Orathosquilla masavenssis

32 Pagellus acarne

33 Pagellus ervihrinus

34 Pagrus coeruleostictis

35 Parapenaeus longirostris

36 Penaeus semisuleatus

37 Pennatula rubra

38 Pomadasvys incisus
Posidonia oceanica

39 Raja clavata

40 Sardina pilchardus

41 Saurida undosquaniis

42 Scomber japonicus

43 Scorpaena notata

44 Sepia officinalis

45 Serranus cabrilla

46 Serranus scriba

47 Serranus hepatus

48 Sioanus rivulatus

49 Solea vilgaris

50 Sparisoma cretense

51 Sphyraena chrysotaenia

J2 Spicara smaris

3 Squatina squatina

54 Stephanolepis diaspros

I3 Symphodus cinereus
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36 Svnodus saurus

37 Trachinus draco

38 Trachurus mediterraneus
59 Trigla lucerna

60 Trigla lyra

61 Upeneus asymmetricus
62 Upeneus moluccensis

63 Uronoscopus scaber

64 Xyrichthys novacula

65 Zeus faber
Zostera marina

Endangered species

Within the trawlable faunal components of the sea BINGEL, (1981 and 1987) lists also
CHELONIA (sea turtles) in the eastern Turkish Mediterranean coast. Although these
individuals were not caught in the Manavgat region it is a well known fact that these occur
along the sandy parts of the Turkish Mediterranean coast (WWF, 1989). Manavgat region
can not be excluded from this fact. Indeed during the investigations some sea turtles was
observed in the study area. This is expected as summer is the spawning season for the
turtles and beaches of Manavgat are among the most favorable egg-laying sites for both
species of sea turtles (Chelonia mydas and Caretta caretta), the latter being the most
abundant species in the region (ATATUR, 1992).

Whilst Caretta caretia is a carnivorous species, Chelonia mydas is a herbivore. Although
Chelonia mydas is observed seldom in the area, since they feed solely on plants, the health
of the sea grass meadows is of importance for their nutrition.

Dispersion of Posidonia oceanica and Zostera marina in an area is mostly due to
vegatative reproduction, in which even small fragments of leaves transported by currents
can play a significant role in collonization. They are also able to reproduce sexually via
pollination.

3.5. WATER QUALITY MEASUREMENTS

The results were summarized in Tables 18-19 and the discussion are provided in the
forthcoming pages.
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Table 18: Some water quality parameters at the surface water off Manavgat.

Station SD TSS (mg/L) [Faecal coliform|Total coliform] DDPH ®

(m) #/100mL #/100mL ug/L

1 N 4.30 0 64 0.39
2 9 5.22 38 208 0.37
3 - 6.64 0 . 0.22
3 9 7.10 1 48 0.06
5 10 5.00 0 0 0.42
G 10 1.58 0 8 0.56
7 - 6.40 4 264 0.26
3 - 4.10 0 0 0.03
11 12 1.86 0 12 0.7
12 17 0.60 0 160 0.12
13 R 430 3 8 BDL
14 " 0.96 2 = BDL
157 = 3.80 9 1600 0.09

a) The concentrations given in the preliminary data report are calculated without volume
correction. The final version of the Dissolved Dispersed Petroleum Hydrocarbon (DDPH) data is
included in the present table.

b) Manavgat river (No regular station).

BDL = Below Detection Limit.

Table 19: Vertical distribution of main nutrients off Manavgat.

Station Depth PO4-P | NO3+NO3 Si(OH)4
(m) (uM) (uM) (uM)

1 1 0.09 0.48 0.71
6 0.43 0.33 0.67

10 - 0.98 1.26

2 0 0.04 0.18 1.01
10 0.04 0.15 1.01

3 ( 0.34 3.36 8.22
3 0.10 0.12 1.22

-+ 0 2.54 0.30 0.84
5 0.50 0.18 0.76

9 0.43 0.15 0.63




Table 19 continued

&

Station Depth PO4-P | NO3+NOz | Si(OH)4
(m) (uM) (M) (uM)
3 1 0.03 0.33 1.51
6 0.03 0.06 1.01
13 0.50 0.09 0.84
20 0.10 0.06 0.76
6 1 0.05 0.06 1.09
11 0.05 0.06 0.84
20 0.05 0.06 0.84
7 0 0.03 1.41 4,19
4 0.02 0.14 1.18
12 0.02 0.14 1.03
16 0.02 0.11 1.10
8 0 0.16 0.27 1.18
3 0.13 0.36 1.34
6 0.10 0.12 1.18
12 0.09 0.12 1.34
20 0.09 0.18 1.26
9 0 0.04 0.18 0.92
0.03 Q32 0.50
15 0.02 0.06 0.76
25 0.02 0.06 0.76
40 0.02 0.06 0.97
60 0.02 0.06 1.01
10 0 0.03 0.10 0.84
3 0.03 0.15 0.92
10 0.02 0.06 0.42
25 0.07 0.11 0.39
33 0.07 0.12 1.09
50 0.05 0.09 0.39
78 0.04 .12 0.50
11 0 032 1.46 4.45
4 0.21 0.21 1.93
10 0.14 0.06 1.09
20 - 0.12 1.09
30 0.20 0.07 1.01
40 0.10 0.06 1.18
60 0.31 0.86 1.09
80 - 0.33 1.05




Table 19 continued
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Station Depth PO4-P |NO3+NO2 | Si(OH)4
(m) (uM) (uM) (uM)
12 0 1.53 0.27 1.68
o4 0.35 0.33 1.60
10 0.26 0.21 1.13
20 0.21 0.15 1.01
40 0.23 0.30 1.05
60 0.17 0.15 1.01
13 0 0.09 4.40 11.68
3 0.07 0.36 2.27
11 0.05 0.12 1.18
20 0.04 0.07 1.09
30 0.08 0.24 0.84
40 0.06 0.09 0.76
55 0.05 0.06 0.76
14 0 0.03 0.07 1.10
5 0.03 0.06 0.96
10 0.03 0.04 0.99
20 0.02 0.06 1.10
23 0.02 0.04 1.10
35 0.02 0.04 1.18
40 0.02 0.04 1.18
50 0.02 0.06 1.10
60 0.02 0.03 1.18
70 0.02 0.03 1.10
80 0.02 0.03 1.03
90 0.02 0.03 1.03
100 0.02 0.06 1.07
110 0.02 0.09 1.03
130 0.02 0.11 1.10
150 0.02 0.46 1.32
15a) 0 2.37 13.86 1.43

a) Manavgat river (No regular station).
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3.5.1. LIGHT TRANSPARENCY OF WATERS

Pelagic waters of the eastern Mediterranean are quite transparent and the sea is one of the
most clear waters in the world in terms of light penetration (BERMAN et al., 1986;
MEGARD and BERMAN, 1989; YILMAZ et al., 1994). The euphotic zone to which 1%
of the surface light penetrates generally decreases in winter months and the thickness
ranges between 40-90m in the northeastern Mediterranean. The euphotic zone has a
maximum depth of 115m (range is between 70-115m) in summer and it is variable
depending on the location (EDIGER, 1995; YILMAZ et al., 1994). The coastal waters are
less transparent due to the input of suspended particles from rivers and other artificial
land-based sources as well as self production of biological material in the lighted zone.
Resuspension from the bottom sediment is another source for the turbid waters near
coastal areas.

Secchi disk (SD) measurements can provide information on the thickness of the euphotic
zone and this is calculated by the multiplication of the SD with 2.5-3. The SD depths
range between 9-43m in the northeastern Mediterranean and the low values are observed
in coastal regions (EDIGER, 1995). Secchi disk depth ranged between 9-22m in
Manavgat region coastal waters (see Table 18) which corresponds to 27-66m thick lighted
zone in the study area. The stations where the SD measurements are available indicates
that in the study area the water column is almost or at some stations is completely lighted
via the penetration of sun light. This means the biologic life is active and the whole water
column is suitable for photosynthetic reactions and self-production.

In the present study, Total Suspended Sediment (TSS) was determined in surface waters
and the concentration ranged between 0.6-7.1 mg/L with an average value of 3.9 mg/L
(see Table 18). Concentrations between 0.5-1.0 mg/L have been measured for the offshore
waters of the eastern Mediterranean by YEMEL'YANOV and SHIMKUS, (1973).
SAYDAM et al, (1984) reported a range between 0.1 and 4.8 mg/L of suspended
particles for the northeastern Mediterranean including the coastal regions. Manavgat study
area is very near shore area thus the concentration level of TSS is found to be relatively
high. Main sources of suspended particles in the water column in Manavgat area are
mostly the river itself, biological activity and primary production in the lighted zone and
resuspension from the bottom sediment. On the other hand circulation patterns and flow
systems may also influence the external transportation of particles from surrounding
environment. The TSS concentration in Manavgat river was determined as 3.8 mg/L (see
Table 18) which is very close to average concentration in sea water. The relatively highest
concentrations were observed in the shelf area having a total depth of less than 25m. The
lowest ones were observed in the deep canyon stations and at its east side. The west side
of the river is more shallower and relatively higher concentrations were observed at deeper
stations at this side. The river plume is eastward and the maximum concentrations were
determined at stations 3, 4 and 7.
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3.5.2. MICROBIAL POLLUTION

A number of diseases can be transmitted by water, among them typhoid and cholera.
There are indicator organisms called coliforms and their presence indicates most probably
the presence of disease causing pathogens. Water quality protection standard is the criteria
and accepted maximum level for the density of the indicator in the water associated with
unacceptable health risks. The main source for the microbial pollution is the sewage
dumping (direct and/or via river) and faecal coliform, total coliform, faecal streptococci
and Escherishia coli are common indicator organisms for monitoring the pollution level in
recreational and shellfish growing areas. The limits for these types of indicator organisms
are defined by WHO and they are 100cells/100mL for faecal coliform (FC) and
500cells/100mL for total coliform (TC) (UNEP/WHO, 1985; UNEP, 1989).

In Manavgat area, the station net work has been scanned for the determination of the level
of microbial pollution. The results obtained in the present study (Table 18) are belong to
only one sampling and analysis period and therefore may not reflect the actual level of
microbial pollution in the area. Sampling was done in early summer (June) and the number
of FC and TC ranged between 0-38 and 0-264 individuals per 100mL of sea water
respectively. Maximum FC and TC bacteria were observed in front of Manavgat river (e.g.
station #2) and below 25m depth contour, the density was relatively high (e.g.
>200cells/100mL of TC). None of the individual data exceeded the WHO limit both for
FC and TC in Manavgat study area.

T-90 value is given approximately as 1-2 hours for Mediterranean waters (LATIF et al,,
1985) which is the time period necessary for the death of 90% of the total individuals after
they are introduced into the waters, The reason for the short time T-90 value is the saline
waters of Mediterranean and the intense solar radiation at this latitude throughout the
year.

The riverine water which was collected at the mouth was also tested and the number of
FC and TC were determined as 9cells/100mL and 1600cells/100mL, respectively (see
Table 18). The number of TC is quite high in the river water (exceeds the WHO limit for
recreational waters) and the reason for this is the direct discharge of Manavgat municipal
wastes and sewage dumping from touristic complexes and sailing boats. The standard
criteria for the drinking water is defined as zero for both of the indicator organisms by the
same organization. Thus the river water is polluted as drinking water if the water is
provided at the mouth of the river. These results are obtained for only one occasion
therefore needs to be confirmed via further investigations. The level of microbial pollution
should be determined for long periods of time in river water and sampling should be
performed along the river, especially at the point that the drinking water will be provided
during the present project.
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3.5.3. DISTRIBUTION OF DISSOLVED/DISPERSED PETROLEUM
HYDROCARBONS (DDPH) IN THE STUDY ARFA

Mediterranean is one of the oil-polluted areas of the world. The reason for this is quite
clear; the countries surrounding Mediterranean especially in the eastern and southern parts
are oil-producing countries. Thus the oil pollution by the normal operations of tankers
flushing oil tanks at sea, other ships clearing fuel tanks and bilges, operations of refineries,
pipelines and petrochemical plants, sewage outfalls carrying automotive and other
industrial wastes is considerably high in this semi-enclosed sea (UNEP,1984; UNEP,
1986; KILIC, 1986, SAYDAM et al., 1984; SAYDAM et al, 1988; YILMAZ et al.,
1991; YILMAZ et al., 1995a).

The presence of crude oil pipeline terminals (not operational after the Gulf War), fertilizer
complexes, an iron and steel complex, a refinery and many other industries including
textile, plastic, soda, painting, pulp and paper, petroleum and petrochemical industries and
very busy harbors together with the highly populated cities such as Iskenderun, Adana and
Mersin cause the oil pollution in the northeastern corner of Mediterranean especially in
Mersin and Iskenderun bays (YILMAZ et al., 1991; YILMAZ et al., 1995a). The western
part of the northeastern Mediterranean is relatively clean in terms of oil pollution since the
data obtained in the present study showed the same trend with the previous data (Table 20
YILMAZ et al., 1995a).

Table 20: The concentration levels of DDPH in the Northeastern Mediterranean and some
other places of the world oceans. BDL = Below Detection Limit

Location Concentration Source
Range (pg/L)

Iskenderun and Mersin Bays 1-7 SAYDAM et al., 1984
(NE Mediterrancan)
Off shore waters 1-2 SAYDAM et al., 1984
(NE Mediterranean)
NE Mediterranean (Whole basin) 0.05-2.5 KILIC, 1986
Iskenderun Bay (During Iraq pipeline accident 25 SALTHOGLU et al., 1987
in 1982)
NE Mediterrancan 0.5-3.0 SAYDAM et al., 1988
NE Mediterranean BDL-2.0 YILMAZ et al., 1991
Western Part of NE Mediterranean =1 YILMAZ et al., 1991
Antalya Bay)
Iskenderun Bay 1-16 YILMAZ et al., 1992
Manavgat Area BDL-0.6 Present Study
Golden Horn  (The Sea of Marmara) 0.2-18.2 KILIC, 1986
The Sea of Marmara 0.1-1.5 KILIC, 1986
Libvan Coast (Mecditerrancan) BDL-27.6 UNEP, 1986
Tyrrhenian Sea (Mediterranean) 1.9-20.5 UNEP, 1986
Bay of Bengal 0.7 LEVY etal., 1981
Sea of Japan 0.34 LEVY et al, 1981
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The data presented in this table shows that oil pollution is significant in Mediterranean and
the concentration of DDPH is quite high in coastal waters which are influenced by land-
based sources.

Manavgat area seems to be very clean part of NE Mediterranean in terms of petroleum
pollution since the average DDPH concentration was determined as >1 pg/L (See Table
18 for the individual data). The possible source for the measured level of DDPH in sea
water in the study area is the bilge waters of touristic boats and fishery boats because the
DDPH concentration of Manavgat River is quite low thus the river may not be the source
point for oil pollution. Temperature is the most critical factor for the self cleaning of the
sea water from petroleum pollution which affects the weathering of the oil. Thus an
increase in the temperature leads a decrease in DDPH concentration in the upper 1 m of
sea water column. The Turkish Mediterranean coastal zone has warm winters and hot
summers which affects the removal of the petroleum pollutants from water if the sources
do not introduce much oil pollution. The crowded sea traffic may cause an increase of oil
pollution thus the discharges of bilge waters and especially tanker ballast waters should be
controlled.

If the oil pollution level is above the threshold limits environmental impacts influence the
marine life since petroleum hydrocarbons are carcinogenic compounds and have toxic
effects on marine biota. On the other hand oil film at the surface of the sea prevents the
atmospheric transport of oxygen which is essential for marine life.

3.5.4. DISTRIBUTION OF NUTRIENT SALTS: ORTHO-PHOSPHATE(PO ),
TOTAL OXIDIZED NITROGEN (NO3+NO3) AND REACTIVE
SILICATE [Si(OH)4]

The Mediterranean Sea is known as one of the oligotrophic seas of the world due to
insufficient nutrient input to the surface waters and export of relatively nutrient rich
intermediate waters to the Atlantic Ocean via Gibraltar Strait (REDFIELD et al., 1963;
BETHOUX and COPIN-MONTEGUT, 1988; BETHOUX et al., 1992).

The concentration of nutrients in the surface layer (mainly in the euphotic zone) is quite
low and they are determined as 0.02 uM, 0.2-0.6 uM and 1-2 uM respectively for
phosphate, nitrate+nitrite and reactive silicate in the northeastern Mediterranean offshore
waters (YILMAZ et al, 1995b). The depth of nutricline changes from one location to
another; it is affected by the eddy system in the region. It has been observed to maintain at
50-100m in the euphotic zone (e.g. in the Rhodes cyclonic gyre) and deepens down to
300-700m in anticyclonic regions such as Antalya and Cilician basins (YILMAZ et al,
1995b). The concentrations are almost constant below the nutricline or in deep water
(having 13.7 °C temperature, 38.7 ppt salinity and 29.15 sigma-theta values). Phosphate,
nitrate-+nitrite and reactive silicate have respectively 0.2 pM, 5.5 uM 8.5-9.5 uM deep
water concentration for the whole northeastern Mediterranean basin.



83

The concentration levels of phosphate, nitrate+nitrite and reactive silicate ranged between
0.03-2.54 pM, 0.07-4.40 uM and 0.71-11.68 uM in surface waters of Manavgat study
area and were measured as 2.37 uM, 13.86 uM and 1.43 pM for the river water at
Manavgat mouth (Table 19). The highest concentrations were determined in the east side
of the river e.g. at stations #3, 4, 7, 8, 11, 12 and 13. The surface concentrations are
relatively high when compared with the previous offshore data (YILMAZ et al, 1995b)
and the reason for this is the input of Manavgat river. Reactive silicate concentration is
quite low in the river water which is an unexpected result.

The distribution of nutrients in the water column does not show any increasing trend with
depth. The reason for this is the uptake of nutrients for the self production since the water
column lighted almost down to the bottom.

3.6. SALINITY AND TEMPERATURE

The lowest salinity at the surface, about 37.75, is observed at stations 3 and 4, located
downstream of the discharge point, although the surface salinity is in general slightly lower
at all stations in the region. This is consistent with the observation that the river outflow
is initially in a south-easterly direction. The relatively low surface salinity in the region as
a whole is due to the spreading and mixing of the river discharge with the ambient surface
water. The thickness of the lower salinity layer is about 3 to 5 m at the nearshore stations.

At stations offshore of the 20 m depth contour a surface mixed layer, down to about 15 m
depth, is observed. A sharp thermocline separates the mixed layers from the underlying
waters. Below the thermocline, the salinity is almost constant, with a value of about 39
ppt, while the temperature decreases gradually; the bottom temperature at the deepest
station, Sta. 14, was 16.7 °C.

The density profiles closely follow the temperature profiles, since the salinity distribution
is fairly uniform , with the exception of a few nearshore stations influenced by the river
inflow. All profiles exhibit a stable stratification (Figures 12-15).

4. GENERAL RECOMMENDATIONS

During the construction and operation period it seems to be necessary to pay attention to
the following aspects for the protection of the fauna and flora and their environmental
quality in general.



1- During the construction of the installations there will be a lot of deep drilling which will
cause a considerable increase of the suspended sediments in the water column. This will
influence the penetration depth of the light and hence limit the phytoplankton production.
However, assuming that the activity takes place in a rather small area within a relatively
short period of time, this influence can be considered as limited in space and time.

2- Due to housing and continuous operation waste products and sewage will be another
factor. Considering that the area is one of the attractive touristic places along the coast the
discharge of the wastes without treatment will cause problems for bathers and others.

For the construction period the utilization of a septic tank seems to be sufficient however
in a long run it would not be advisable. Discharging the wastes to the adjacent Manavgat
Water Treatment Plant would be another solution, provided that this plant can accumulate
the wastes and is effective.

3- Tankers approaching Manavgat from different harbours and regions will of course
contain ballast water from areas of origin. Ballast water itself may contain many marine
organisms not present in Manavgat region. These organisms known as exotic species are
sometimes potential threat for the local fauna and flora. Well known examples are the
introduction of the Mnemiopsis (Ctenophora) into the Black Sea, which caused serious
changes in the Black Seas ecosystem and collapse of the anchovy stocks. Another
accidental introduction is the Caulerpa toxifolia (Chlorophyceae) into the western
Mediterranean Sea which severely affect the fauna and flora. To the examples above
another nuisance individual namely the jellyfish (e.g.,Rhopilema nomadica, Pelagia
noctiluca) could be added.

Therefore it is strongly recommended that the tankers should exchange their ballast water
in open waters to minimize such effects (MARPOL 1973/78). For this purpose the vessels
should exchange ballast water in a distance of at least 45 nautical miles to the nearest
shoreline.

4- Vessel operation is always connected with oil pollution. This will be a continuous
process. Precautions should be set forth to minimize the oil pollution while construction
and operation periods.

5- The area is known as one of the nesting beaches of the sea turtles along the
Mediterranean Turkish coast. Due to increased human activity at the coastlines these
animals are suspected to loose their habitats. Lost of habitat creates a serious problem for
these animals. Since there will be inshore and offshore installations this danger is especially
valid.

Sea turtles visit certain coasts for egg laying. After hatching young specimen prevail at the
shallow water where they also feed on marine macrophytes especially Posidonia. To
minimize the effects of operation, all activities (operation and construction) should, as
much as possible, be minimized during the time period of the expected egg laying and
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hatching which is the whole summer. The hatchlings are oriented by the moon light and
they easily attracted and disoriented by artificial light sources. During this period (August
to October) the lights at the shore should be curtained (or switched off) so that the youngs
can find their ways to the sea. Another possibility of minimizing the operational effects
might be via decrease of the night time activities during the period of spawning and
hatching.

6- It 1s believed that the construction and operation in winter months would not affect the
sea turtles. However sand movement (which will damage the dunes) for construction work
may have a significant effect. After pipeline installations the beach and the dunes should be
restored as natural as possible.

7- Drilling along the pipeline will damage the macrophytes however the effect of this
damage should be considered as temporary and small scale as compared to the total area.
It is expected that the mobile species such as turtles may search and find other suitable
locations for feeding in the neighboring area.

8- Water uptake from the river will decrease the amount of river discharge. This may
negatively influence the fauna and flora characteristic for local brackish water.
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Figure 12: Temperature and salinity profiles.
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Figure 13: Density and salinity profiles.
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APPENDIX

WIEVS FROM THE WORK ON BOARD



Photo 2: Washing mud and sand from the dredge for subsequent examination



Photo 3: Posidonia oceanica obtained by the dredge tow.

Photo 4: Lowering the grab sampler for taking samples.



Photo 5: Partially sieved grab sample material

Photo 6: Houling the bottom trawling net.




Photo 8: Part of the catch (in the middle a large sting ray - Dasyatis)
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Photo 9: Echo sounder and sonar in operation while fisheries acoustical survey.
Bottom echo in above echo sounder around 30 m and a tiny fish school on the left.



