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1.GiR1s
Denizfaunave ?orasmaili$kinolarakManavgatnehrimansabxbélgesindeloplananverilerhakkmdakibukesinraporINTECMiihendislikIncfmistegi(izerine

hazlrlanmlstxr.RaporHaziranl995‘teyaptlantrol.dalglghk.drec.?lovezn0—planktonilelabanara$t1r—malanhakkmdaistenenkesindegerlendirmeveyorumlarliqermektedir.Raporayrlcasukalitesineiliskin<')'lu;iimlerinsonug:veyorumlanmdakapsamaktadlr.
Raporgergeklestirilenisleregéiredi'1zenlenmis1ir.Bunakarsmyapulantiimislerinortakyamolanmateryalvemetodbirtekklslmdatoplanmlsur.
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2.MATERYALVEMETOD
Bukisim

- ?loveZ00-plankton,- bentikZlI‘.’:1$_Ul‘lni1|?l’,—dalgig:cahsmalanndamakroalgler.—drecve
—tabanEjrnekleri.- trolve

- sukalitesiiilciimlerine
iliskintoplananmateryalveuygulananyéntemlerikapsamaktadir.

istenenmateryalintoplanmaslicin13Ilaziran199516baslaylpI8I-Iaziran
1995’tesonaerenbirdenizseferiyapilmistir.Busiireseferiincesihazirlikve sefer
sonrasibitirmccalismalaniginharcananzamamkapsamamaktadir.Sefersiiresince
galisilanistasyonlarilcincelenenhatlarSeki]1—5‘lcverilmektedir.Yukandasiralanan
isleringerqeklestirilmesiigintamdonammliBiLiMara$tirmagemisikullanilmistir.

2.1.FiTOPLANKTON
Manavgataciklarmdaki?toplanktoniirnekleri16-17llaziranl995‘tetoplam14

istasyondantop1anm1$t1r.BuistasyonlannyerleriSekil1’degiisterilmektedir.
Orneklemederinligine,Sekidiskderinligivetuzluiukkesitlerivesukolonunun

hidrogra?kyapisigtiziiniinealmarakkararverildi.Yiizeytimeklemesibirkova
kullarnlarakiistteki(0.5m)su labakasmdanyapilmistir.Daliaderindenalman
GrneklerdeRozetbmekleyicisikullamlmistir.

I5-20litredenizsuyu(TableI)gemide55mikromelrelikbiragdansiiziild?ve
%4’[iiktamponlanmigformalinQézeltisindetesbitedilmistir.Almaniirnekleryaklasik5
ml‘yeyogunlastirildiveiilgeklibirpetrikabmaalmaraktammlamavesayimislemleriIersplanktonmikroskopukullamlarakyapilmistir.Toplamiimegin%20’sisayimicingiizdengegirilmistir.Kiigiik?toplanktontiirlerininanaliziiciniirnekten2-3damla
xl000‘ekadarbiiyiitmekul|amlaraktaranm1$t1r.Sonuclarmetrekiiptekiorganizmasayislolarakverilmektedir.
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Tablo1:Haziran1995’teManavgataqlklarmdakiherbiristasyonungesitliderin1ik-Ierinden?toplanktoniirneklemesiicinsiiziilensuhacmi.

Sise IstasyonOrneklemeTarih Siiziilensu
No No derinligi(m) hacmi(L.)I Nehirsuyu Yiizey 17.6.1995 12.02 I Yiizey 16.6.1995 20.0
3 I 6 16.6.1995 17.54 1 10 16.6.1995 17.55 2 10 16.6.1995 15.06 2 Yiizey 16.6.1995 20.07 3 Yiizey 17.6.1995 20.08 3 8 17.6.1995 20.09 3 Yiizey 16.6.1995 20.010 4 Yiizey 17.6.1995 20.011 4 S 17.6.1995 20.012 5 6 16.6.1995 16.513 5 13 16.6.1995 20.014 5 Yiizey 16.6.1995 20.015 5 10 16.6.1995 20.016 6 20 16.6.1995 14.817 6 11 16.6.1995 15.018 6 Yiizey 16.6.1995 20.019 7 4 1761995 20.020 7 12 17.6.1995 20.021 7 16 17.6.1995 20,022 7 Yiizey 176.1995 20.023 8 6 17.6.1995 20.024 8 20 17.6.1995 20.025 8 12 17.6.1995 20.026 8 3 17.6.1995 20.027 8 Yiizey 176.1995 20.028 9 Yiizey 17.6.1995 20.029 9 8 17.6.1995 20.030 9 15 17.6.1995 20.031 9 35 17.6.1995 20.032 I0 25 17.6.1995 20.033 11 10 17.6.1995 20.034 10 50 17.6.1995 20.035 10 3 17.6.1995 20.036 10 Ytizey 176.1995 20.037 10 10 17.6.1995 20.0
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Tablel’1ndevamn

Sise IstasyonOrneklemeTarih Siiziilensu
No No derinligi(m) hacmi(L.)38 11 40 17.6.1995 20.0
39 H 4 17.6.1995 20.0
40' 11 Yiizey 176.1995 20.0
41 12 4 176.1995 20.0
42 12 Yiizey 176.1995 20.0
43 12 40 17.6.1995 20.0
44 12 10 17.6.1995 20.0
45 13 20 17.6.1995 20.046 13 11 176.1995 20.0
47 13 30 17.6.1995 20.048 13 Yiizey 17.6.1995 20.0
49 13 40 17.6.1995 20,050 13 5 176.1995 20.051 14 5 17.6.1995 20.052 14 20 17.6.1995 20.053 14 35 17.6.1995 20.0
54 14 Yiizey 17.6.1995 20.055 14 10 17.6.1995 20.0

TammlamadakullamlankaynaklarsunlardlrzCUPP(1977),DREBES(1974),HENDEY(1976),KORAYveGOKPINAR(1983),MASSUTIveMARGALEF(1950),PALMER(1980)RAMP1veBERNARD(1978.1980),ROUNDeta1.(1992),SMITH
(1933),veTREGOUBOFFveROSE(1978).

2.2.ZOOPLANKTON
Tabamnbirkao;metre?stiindenbaslayaraksu y?zeyinekadardikeya11nan

zooplanktonfirneklemesinde175pgiizaglkllglve50cmaglzgaplolanstandardbirzooplanktonag1kullamlmlsnr.Laboratuvaranalizleriiginiirneklerhementamponlanmsformalinspfizeltisindetespitedilereksaklanm1$nr.C")rnek1erlaboratuvardaFULSOMb?liiciisiiyleesitmiktarlaraayrllarak,émeginyogunlugunagfireTablo2’debelirtilenk1sm1binokijlermikroskopa1t1ndatam1anm1$vesayllm1$t1r.
OrnekalmanistasyonlannyerleriSekil1'devedigerayrmhlariseTablo2’deverilmektedir.
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Tablo2:Zooplanktonlarmfirneklemetarihi,derinligivelaboratuvardai51enenk1sm1.

IstasyonOrneklemeOrneklemelslenenklslm
tarihi derinligi(m)1 16Haziran1995 10 1/16

2 16Haziran1995 10 1/8
3 I7Haziran1995 8 1/16
4 17Haziran1995 8 1/8
5 16Haziran1995 20 1/8
6 16Haziran1995 20 1/8
7 17Haziran1995 15 1/16
8 17Haziran1995 22 1/16
9 17Haziran1995 42 1/32
10 17Haziran1995 62 1/64
11 17Haziran1995 80 1/64
12 17Haziran1995 55 1/32
13 17Haziran1995 90 1/32
14 17HaziranI995 150 1/64

T?rtayinleriiginkullamlankaynaklarsunlardlrzNEWELLveNEWELL,(1973)TREGOUBOFFveROSE(1978).CARL1veCRJSAFI,(1983).
2.3.BENTiKARASTIRMALAR

Degisiknedenlerdendolayl11¢tipbentikérneklemeyap11m1$t1r.
i)Makroalgpopulasyonununtahminiigindalma,ii)dahaderindebulunaniriveb?y?kbentikfaunave?oranmtoplanmamicindrecérneklemesive
iii)sedimanilemaiovemakrofaunanmnbelirlenmesiiginkumkapar(grab)éjrneklemesi.

2.3.1.DALGICCALISMASINDABENT1KMAKROALGLER

Sekil2‘deverilenhatlardarastlanacakmakroalglerikaydetmekicinikideniz
biyologutiipledalmlslardnr.BuémeklemedigerQallsmalaraparalelyap1lm1$t1r.Hat
boyunca(yerinde)tammlanamayanorganizmalartoplanaraklaboratuvardatamm|an~
m1$tIr.
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Hatboyuncagerilenkllavuzipininbirucuk1y1datespitedilmi§digerucunabir
samandlrabaglanarak10m derinliktebat1r1lmI$t1r.Dalglcbuhalattsualt1ndatakipederekkar$1Ia$t1g1makro?tlerikayltederkenbirlastikbotgallsmaylyukandanizlemistir.

2.3.2.DRECiLE(")RNEKLEME

Manavgatmansabmayakmbiilgedekihatlarboyunca($ekil3)agnzaclkltgu25x60cmolanbirdrecQekilmistir.DrecQekimmesafeleri0.3ile0.54denizmiliarasmda
olmu$tur.

Gijverteyealmandrec?meklerininénceQamuruy1kanm1$,sonrakalitatifolarak
i$lenmi$tir.

2.3.3.KUMKAPAR(GRAB)iLE(")RNEKLEME
Bentikiimekler,klyldanitibaren170m.derinligekadar,éirneklemealam0.]m2olanVanVeentipikumkaparilea1mm1$t1r(Sekil1).Orneklergemideg6za¢lkllElIve2

mmolaneleklerdenelenmiatir.Elekleriniizerindekalankxsnmkavanozlaraalmarak
?zerineNaHCO3iletamponlanmls%2‘likformaldehit(pl-i=8)eklendivedahasonra

yapxlacakincelcmelericinlaboratuvaragetirilmistir.
Laboratuvarda6nce,binok?lermikroskopaltmdaorganizmalarsedimandan

sec;ilmi$ve%70’likalkolicerisinekonulmustur.Dahasonratiirtammlyapllarakbireylersayllrmstlr.Tammlananorganizmalar,“Poliketler,YumusakcalarveKabuklular”olarak
?g;anaomurgaslzgrubunaayrllmlstlr.Geriyekalanlar(Nemertinler,Sipunkiilidlerve
Derisidikenliler)ise“digerleri”seklindegruplandmlmlstlr.

PRIMERpaketprogramlilegokyénl?analizler(Multivariateanalyses)yapllmlstxrzBray-CurtisbenzerlikmatrisikuIlan1Iarakslmflandlrmada,GrupOrtalamaKiimesiTeknigiyard1m1ylabenzerlikmatrisiolusturulmu5tur.Buteknikile,organi7_malar1nalanlar(yadaistasyonlar)arasmdakibenzerlikd?zeyibelirlenebilmi$tir.
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2.4.DEMERSALVEPELAJiKBALIKT1"JRLERi
ChondrichthyesveOsleichthyes‘eailorganizmalardipve ortasutrolaglankullamlarakavlanmlstlr.Torbagézgenislikleri14mmolanaglarmmzmtaryakauzunluklan42m‘dir
Derinliginbirdenbiredegismesivesahanhkegimininy?ksekolmas1nedeniyleplanlanmlsoianderinsudiptroliiQahsmaslgerceklestirilememistir.Bunakarsms1gsu

gallsmalarlI8,30.ve60metrederinlikalanlarmdayapllabilmistir.DiptroliihatlanSekil4’teverilmektedir.Busekildedegiiriild?giigibidiptroliihatlanndabattyadogrukiig?kbirkaymavardlr.Buikinedendendolaylgerekliydi;i)biilgenindogukesimitabamnkayallkolmaslnedeniylediptroliineelveri$sizdi,ii)daha6ncekonulmusolanakmtn6l§:er,planlanandiptroliihamicerisindeidi.Arastlrmaalammndarhgndikkatealmd1gmdahatlardayapllankijqiikkaymalarbahktopluluguyaplsnagplsmdantinemsizdir.
G?verteyealmanbahkémekleri6ncetiirlerineaynldlsonrahert?r?ntoplamaglrhglkaydedilmistir.
Sekil5'tegéisterilenzik-zakhatlariizerindegidilerekyapnlanbal1k91l1kakiistigig:al1$n1alanaclksudaiinemlibirpelajikbahktoplulugunuortayakoymamlstxr.Cogubahkyogunolarakkltasahanhgualanligerisindebulunmustur.BunedenlegidilenhatlarbahkdagnhmxmdahaiyikapsatllabilmesiicinbirazkIyayaklastnnlmlsur.

2.5.SUKALiTESiARASTIRMALARI
Sekil1’deverilenistasyonlardantoplanansuéimeklerindesukalilesineyénelikanalizleryapllarakeldeedilensonuclarve analizyiintemleritizetleasagndasunulmaktadlr.

2.5.1.SEKi1)isK(sn)(')Lci'JMLERi
SukolonundaIslkhtabakanmkalmllgmn6lc;mekig;in30cmQapmdabeyazrenklibirdisk(Sekidisk)kullanllmaktadlr.Budiskgéizdenkayboluncayakadarsukolonundadibedogruindirilerekbumesafediskinmetrelenmisipiyardnmlylaiilgtiilmiist?r.

2.5.2.TOPLAMASILIKATI(TAK)
l~2litrelikcamveyaplastiksiselerealmansuiimeklerisiizmeigleminekadarlaboratuvardaserinbiryerdesaklanmlstlr.Su?imekleridaha(inceden103°C'dekurutulmugvetamlmlsGF/Ctipicamelya??ltrelerden(47mm<;apl1ve 1.2mikron
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géizenekgenislikli)vakumaltmdasiiziilmiist?r.Filtrekagltlantekrar103°Cdebirgfmtutularakkurutulmusvetamlmlshr.Tartxmlararasmdakifarkal1mrvesiiziilenhacimile
btiliinereklitredemgolarakTAKmiktanbelirlenmistir.
2.5.3.FEKALK0LiF0RM(FC)VETOPLAMKOLiFORM(TC)BAKTERiANALizi

Su(imekleristerilkahverengicam$i§eIereallmrvebelirlihacimde(buhacim
érnekteolmaslmuhtemelfekalkoliformsayxsmagfireayarlanmaktadn)suéimcgi0.45
mikrongiizenekgenisliklive47mmQaphsterilmembran?ltrckagldmdansii7.iilmi'x$tiir.Filtrekagidxicinde2mLMF-CBrothbesiorlanubulunanpetrikabmayerlestirilerek24
saatsiireile44.5°C’deinkiibeedilmislir.Dahasonrametalikmavirenktekifekal
koliformbakterilerisayllarakvegereklihacimd?zellmesiyapllaraks0nu9lar100mL‘de
bakterisayxsnolarakverilmistir[UNEP/WIIO.1983(a)].

Toplamkoliformbakterimiktanmsaptamakicinbclirlihacimdekisuiimegi(buhacim(Srnekteolmasumuhtemeltoplamkoliformsaylsmagiireayarlanmaktadlr)0.45
mikrongbzenekgenisliklive47mmgtaphsterilmembran?llredensiiziilm?stiir.Filtreler
icindeM—endo-agar—MFbesioftamlbulunanpetrikaplannayerlestirilerek36°C‘de24
saatsiireileinkiibeedilmislir.Ink?basyonsonundaiireyenbakterilermetalikparlakhktapembcdenkoyuk1rm|z1yahirrenkarahgmdagiS7.lemlenereksaynhmstlr.Sonuqlar100
mL’detoplambakterisay1s1olarakverilmistir[UNEP/WHO.l983(b)].
2.5.4.c(')zUNMI"J$/DACILMISPETROLHiDROKARBONLARl(DDPH)

Suémeklerigemininkirliligininenazoldugukesiminden(iirnegingemininhasklsmmdan)ve1mderinliktendirekolarak2.5litrelikkahverengicamsiselerealmmusur.Omekleme,tirneklerinkorunmaslveanalizindeUNESCO(1984)‘deverilenyi‘-ntemuygulanm1$t1r.Olc?mlerspektro?oromelreileyapllmaktave DDPHiqerenhegzangézeltilerinin?oresansu310nm uyarmave 360nm yaymlmdalgaboylarmdaélqiilmektedir.KalibrasyonicinChrysenekullamlmnsnr.
2.5.5.BEsiNTUZLARI

SuéirneklemesiistenilenderinliklerdenGeneralOceanicGo—Flowtipiotomatiksu

iimekleyicileri(rozet)kulamlarakyap||mI$t1r.Rozetlebirliktebasmc(derinlik),slcakllk
ve iletkenlikyerindeSea-BirdModel9tipiCTDprobuile6l(;iilmii$tiir.Besintuzu
analizlerii¢ingereklisuiimeklerirozettendirekolarakdahaiince%10’1ukHCIQiizeltisiiletemizlenmisvedamltlksuileq:a1kalanm1s50-100mL’1ikHDPEsiselerealmmlsllr.Analizekadarfosfatvenitrat(imekleriderindondurucuda,silikatiimekleriisekaranhkta



20

serinbiryerdesaklanm1$t|r.BesintuzuanalizleriQokkanalhTechniconOtoanaliziirii
kullamlarakmanualolarakyapllmaktadlr.BuytintemlerSTRICKLANDvePARSONS
(I972)‘deverilenyiintemlerlebenzerlikgfsstcrmektedirvedeneyslrasmdabazlkiiqiikdegisiklikleruygulanmakladnr.

Or10—fosfatanaliziiginsuérnegimolibdikasit,askorbikasitve zmlimonlu
ortamdareaksiyonasokularakve olusanmavirenklikomplekskalorimetrikolarak
élqiilmiist?r.

Nitratanalizindeéinceliklesu érnegimetalikbaklrilekaplanankadmiyumpargalarilehazlrlanmlsbirkolondangegirilereknitratnitriteindirgenmislir.Dahasonra
nitritsiilfanilamidilediazotizeedilirveN-(l—naftil)—etiIendiaminyardlmlylapemberenkliazotkomleksiolusumusaglanmxstlr.Belirlidalgaboyundakalorimetrikolarak
iilciilentoplamnitritkonsantrasyonundanindirgemebasamagmdaniinceélc?lennitrit
konsanlrasyonuQlkanlaraknitratkonsantrasyonubelirlenirveyatoplamnitrat+ nitrit
konsantrasyonuolarakverilir.

Reaktifsilikatanalizindedenizsuyununmolibdatilereaksiyonagirereksilisli-
molibdatkompleksininolusmasnsaglanmlstnr.Metolveoksalikasitigerenindirgemeqtizeltisikullanarakmavirenklibirkomplekseldeedilmistir.BuindirgemegtizeltisiayncaEirnektebulunanfosfalvearsenalminterferanslmengellemektedir.Renkolusumukalorimetrikolarakiilgziilmiistiir.
2.6.TUZLULUKVESICAKLIK

Sxcakllkvetuzluluk?lciimleriSekill'degfjsterilenistasyonlardayaplldx.Veriler
SeaBirdmodelSBE—9kesitalmasistemiylealmmishr.Sistemderinlik,stcakhkvesudaki
elektrikgecirgenligialgnlaylcllarmllasxyanbirsualt:sondasl(probe)ilebununtpelikbir
kabloilebaglloldugugilvertebirimindenolusmaktadlr.Celikkabloieerisindekiiletken
birkablo?zerindensondayahemgiic;verilmekteve hemdetilciilenverilerg?vertebirimineiletilmektedir.Manavgat'tayapllanéle?mlerdeveriler,sondahemtabanadogmindirilirkenvehemdeyukarleekilirkenkaydedilmistir.Bazuhallerde.s1cakhkvesudaki
elektrikgeeirgenligiarasmdauyumsuzlukvekansmanedeniyletuzlulukdegerlerindesivribirslcramaolabilmektedire$ekil3'teki3,6Va7noluistasyonlardabudurumla
karsllagllmnstu‘.Buistasyonlariqinsondayiizeyecekilirkenyapdankayltkullamlmlsur.

S1cakl1k,tuzlulukveyogunlukparametresisigma-t‘nindikeykesitleribusonda
ileeldeedilmisverilerkullamlarakbulunmuslur.Boyutsuzparametresigma-tsiiylehesaplanmistlr:
sigma-t=(yogunluk(kg/m3)-1)* 1000.

Kesitsekillerindekidevamheizgisekliniistkismmdaverilens1cak11kyada
sigma—t‘yivekesik<;izgiisetuzlulugugéstermektedir.Tuzlulukbindecinsinden(pp!)verilmektedir.
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3.SONUCLARVETARTISMA
BukIsImdaManavgatnehribijlgesindeyapIlancalnsmalzmnsonu¢]arIsImul—maktadlr.Bunlargerceklestirilenislervemateryalvemeteddalistenenslrasyagiireverilmektedir.

3.1.FiTOPLANKTON
Omeklerdeena243diatomve65dino?agellattaksonubu!uI1mu$tur(Table3).Diatomlardan33"Live dino?agellatlardan52‘sit?ryadadahagenistaksonlardatammlanabilmistir.Hemdiatomvehemdedino?agellatlarlnenfa7.|atiirsayIs1toplam57(?rolarak2noluistasyondagézlenmistir(Table4veSekil6).EnaztiirsayIs1(27olmakiizere)9noluistasyondabulunmustur.

Table4:Heristasyondabulunan?toplankton[?rsaynlan.
IstasyonOrneklenenDiatomlarDino?agellatlarToplamNo derinliklerI 3 18 I9 37

2 2 24 33 57
3 3 I5 22 374 2 I4 I2 26
5 4 I7 23 40
6 3 20 I4 347 4 I7 23 42
8 5 I9 24 439 4 I3 14 27
I0 5 I4 24 38
II 4 I5 I6 3I
I2 4 I5 I7 32
I3 6 I6 21 39I4 5 12 I8 31

Dino?agellatlarlakar$1la$t1rIldIgIndadiatomlardahaaz sayxdatiirletemsiledilmelerineragmen,bollukolaraktijmistasyonlardabaskmhkgfistermislerdir(Table5).RhizosoleniazzlalaManavgatagzlklarmmenfazlarastlanantiirolmustur.Heristasyondaenbolbulunan5tiirslralaslylaTablo5’teverilmektedir.BunlararasmdaChaetoceros
tetrasichon,Hemialushauckii,Thalassiothrixfrauergfeldiive Ceratiumcandelabrumbulunmaktadur.
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Tablo3.Haziran1995'teManavgataqugliqakifitoplanktonunka|ita1if_vVeM1<ian1ita1if(metrek?ptekihiicresrcompositionoffitoplanklonoffManavcatinJune1995. ,_ |lstasyon1 lstasyon2 lslasyon3

y?zey6m 10myilzey10myiizeyyiizeyIBmFiloplanktontiir? T__ _ (16.6.(17.6.95)No01AToM1_£§ A1Amphoraovalis_’’_T ___220100_ 133____2As1er13He1_|ab|eake|e¥i_ 23300K 3As1ero|arr_1pragrevi|le_i_ __ ____ _4Asterolampramarylandicg W _ i W 133 _W_ _b5Bacillariaparadoxa _*6Biddulphiaregia 250__ ___ __ iiiiii _>7Biddulpiasinensis __ _ _ __ ___ _ I _ 133775éidduwhia52724 ___2 TM _ 11,4 25,55 _ __TChae1ocei0§affinis___ j ,V__ __7 _A___ 7____ _10Chaétocerosdadiyi_ 2285 2000’ 7”’
_11Chaetocerosdecipiens i 457_

V V _

412Chaetocerosdiversus 228400173373Chgelocerossp. 750 ' H

14Chaetocerossp(convolutus?) 228 i __A15Chaetocerossp.(sa|1ans?l
'

1sChae1ocerostetraslichon 2000 _ 4005332750"2750200017coscinodischssp. _,:,:,V 7 7 '7 ' 7 40018Ffagillariasp. ___ 1467" 500 25025019Hemiaulushaggkii 5639141500266671000500175020Leptocylindrusdanicus 685 1733' 250021Licmophorasp. _ i22Nitzschiaclosterium _»__ ___ J03_g1_460035536000125023Nitzschialongissima>___ 262 "T6040023500 100024Nitzschiaseriala 600 " 150025Nitzschias1ciiia' _
””‘”’

26Nitzschiasp. 500 _____
' 275027Pleurosigmanormanii ’ W ' ’ 7 ’ 288 933200050028Rhabdonemaadrialicum __ _ 50029Rhizosoleniaalata 750 217150002400500070001600030Rhizosoleniaalataindica 400_31Rhizosoleniacalcaravis 114 533

32 ___ _ _ _ ,. _T Rhizosoleniadelicatula 7

34Rhizosoleniaimbricata K K H

35Rhizosoleniaseligera 133‘mm

36Rhizosoleniasp. _'

37Rhizosoleniastollerfolhii 1141100266 125038Schoederelladelicatula 26639Stauroneismembranacea -40040Thalassionemanilzschioides 11000 125041Thalassiothrixfrauenfeldii _ 200 _ "" ’

42Tammlanamayandiatomsp.143Tannmlanamayandiatomsp.2 400 '7 500 500DINOFLAGELLATLAR44Ceraliumcandelabrum 750282 26650000
45Ceratiumcarriense 250 10042Ceratiumcon1or1um 28243Ceratiumcon1or1umkarsteni 114 133
44Ceratiumconlrarium 133 25045Ceraliumdeclinatum 250
46Ceratiumeuacuatum47Ceratiumfurca A 250282 100 250 500
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_ _ lstasyon1 V lstasyon2 Istasyon3y?zey6m 10myilzey10my?zeyyiizey6m48Ceratiumfusus _W 100 25049Ceratiumfususseta 250 571 2001466 500 50050Ceratiumhexacanthum " "

51Ceratiumhirundinella 500 _7 133275052Ceratiuminflatum V 50053CeraliumlongirostrumAg » _ 2504§'C_er_a?u,r:1_r*1a<=r<>$___, 2_
V55Ceraliummacrocefosgallicum56Ceratiummacrocerosmacroceros 288766266
57Ceraliummassiliense 250 " 75058Ceraliummassiliensemassiliense -250250
59Ceraliumpavillardi

‘

13360Ceratiumpenlaggglim
‘W '5 “WW “V ——K7

61Ceratiu_mreticulalum§pira|e 71%E Ceratiumsetaceu}p__i_m__ M563"1028130046E§6§‘§<EI1E§n.f;_, 2 _ 2, ,_ 2 2 2 2, _,W 2__A64Ceratiumteres A 7 WM H _ E7 65Ceratiumtrichoceros66Ceratiumlripos 14467Ceratiumtriposatlanlicum 250 56368Ceratiumtripospulchellum2000282 _ 133 500 750
69Ceratocoryshorrida A_ 560345342 200E6‘ 500 500
70Ceratocorysgourreli__V _ 250
71Cladopxyscaryophyllum77_ V_b72Dinophysiscaudatacaudala >_1_33750 250
73Dinophysisfava74Dinophysishindmarchi75Dinophysispunctala76Dinophysissp.1 _T b

7

199 250
77Dinophysissp.2(umbosa?) __78Dinophysislripos

' 114 A " 750
79Gonyaulaxmonospina __ 100 V___
80Gonyaulaxpolygramma 1000133 250
81Gonyaulaxturbynei 533
82Gonyaulaxsp.(1) 100
B3Gonyaulaxsp.(2) __450O84Noctilucamiliaris 133A 85Ornithocercusheteroporus86Ornithocercusmagnificus87Ornithocercusquadratusquadralus V 226_' 266
88Ornilhocercussp.89Omilhocercussleini90Oxytoxummilneri91Oxytoxumsp. 399
92Peridiniumcurvipes 133
93Peridiniumdivergens 133
94Peridiniummediterraneum95Peridiniumoceanicum96Peridiniumovum
97Peridiniumpellucidum 282
98Peridiniumpunctatum99Peridiniumsolidicorne100Peridiniumsp1. _ 100533 _
101Peridiniumsp.2 456 266 250250
102Peridiniumsphaeroiden 200
103Peridiniumsteinii 100 250
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BuQallsmadabulunantiirsaylsl(>100tiir)aymayda(yaniHaziran)Tijrkiye’ninAkdenizsahillerindedahaijnceyapllantek9aI1$mada(KIDEYS,I989)bulunantiir
saylsmdan(30tiir)dahayiiksektir.MevculQalusmadaki(?rsaylsmmyiiksekligiManavgatnehrininetkisindenkaynaklamyorolabilir.Tiiméimeklerinayrlca55psiiziildiigiive

béiylecedahakiig?ktiirlerinyakalanamadlgmadadikkaledilmesigerekir.Bunedenle
Manavgalacxgmm?toplzmktonkompozisyonunadahakiiciiktiirlerinkatklslm
degerIendirn1ekoIas1degildir.

Manavgataqlklarmm?toplanktonbollugucokdiisiikbirdiizeydebulunmustur(metrelijptcengok62600hijcre)./\kdcni7.'de?toplanktongelismesininmevsimselligigiizéin?neahmglndabubeklenenbirdurumdur.KIDIZYS(I989)Subatta?toplanktonunbaslncadialomlartara?ndanpatlama“bIoom"yogunluklanndaolustugunusaplam1$ur.BudénemdebaskmtijrChaelaceroscurviserusolupmetrekiipte2.5milyondanfazla
hiicreylepatlamayogunlugunaulasmaktadlr.Ancakpopulasyonbugallsmadabulunan
dcgerlerleuyumluolarakyazs?resincemetrekiipte<10000hiicregibidegerlerleendiisiikseviyesindedir.

MaalesefTiirkkarasulanndabucaI1$mayIadetayllbirkIyasIamay1saglayabilecekgokaz sayldaarastmnamevcuttur.Bu¢aII$madabulunantiirleringogunaTiirkiyesahilleriboyuncadahaijnceyapllangallsmalardaras?anmlstnr(Table6).AncakAmplmmovalis,Aslerionellableakeleyii.Biddulphinregia,Nilzschiasicula,ve Slzmroneis
membranaceagibibirkact?rTijrkiyesularmdailkdefaraporedilmektedir.
Table6:Manavgat?toplanktonliilerinindogu/\kdeni7.‘deveTiirkiyesahillerindevarhgl(ElifEker'inyaymlanmamlsverilerikullamlarak).
I)Bu¢aII5ma 2)BAYRAKDAR,I994
3)KIMORveBERDUGO,I967 4)KORAY,I987
5)KIDEYS,I987 6)BF.NI.|,I983-I984
7)FEYZIOGLUveSEZGINER,I992 8)KIMORveWOOD,I975
Tiirler IAkdenizIEgedeniziIKaradeniz
Diatomlar
Amphoraovalis I
AsterolampmmarylandicaEHRBG. I,3,5 4
Asteralampragrevillei(WALL.)GREV‘ I,3 4 8
Asterionellableakeleyi I
BacillariaparadaxaGMELIN I,5 4 6
Biddulphiapulchella I 4
Biddulphiaregia I
Biddulphiasp‘ I
Biddulphiaxinensis I
Chaetocerascanvolums7 I 7
ChaelocerasdadayiI’/1V. I,5 4 8
ChaeloceroxdecipienxCLEVE I,5 4 2
ChaetocerosdivenmsCLEVE I,5 4 6
Chaelocerossalmns? I
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Tiirler AkdenizEgcdeniziKaradeniz
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ChaerocerosIelraslichonCLEVE I,5Coscinodiscussp. I 7
Coscinadiscusradiatus I 4 2,7Fragillariasp..7 I 8
Guinardiasp. 7
HemiaulushauckiiGRUN.inVANIIEURCK I,3,5 4 6,7,8
LeplocylindrusdanicusCLEVE I,5 4 2,6,7
LeplocylindricusminimusGRAN 1,5 4 2,6,7Licnmp/mrasp. I 7
NilzxchiacIosreri1m1(I3HR.)WM.SMITH I,5 4 2,7NitzxchiaIrmgissima(BREE)RALFS I 4 2,8NitzschiaseriataCL. I,5 4 2,6,7Nitzxchiasicula I
Nitzschia.\-p. I 4
NilzchiupzmgemGRAN I 2
Pleurosigmanormannii I 4 7
Rhabdonemaadriaticum I,3 4 7
RhizaxoleniaalataBRIGIITW. I,5 4 2,6,7,8RhizomleniaalumIndia: I,5 4
RhizosoleniacalcaravisMSCIIULTZE 1,3,5 4 2,6,7,8Rhizasoleniacylindrus I
RhizosoleniadelicamlaCLEVE I,5 4 6
RhizomleniuimbricataBRIGHT I,3,5 4 8
RhizosaleniaxeligeraBRIGHT I,5 4 8
RhizosaleniaslolterforhiiPERAG. I,5 4 6,8Rhizosaleniasp. I
SchoederelladelicatulaPAV. I,5 4
Slauroneismembrcmacea I
ThalassionemanitzxchioidesHUST. I,3,5 4 2,6,7,8Thalassialhrix?auenfeldiiGRUN. I,3,5 4 2,8
Dilno?agellatlarCeratocmyshorridaSTEIN. I,3 8
Ceratocorysgourretti I
Ceratiumcandelabrum(EHR.)STEIN I,3 6,8CeraliumcarrienseGOUR. I,3,5 4 8
Ceratiumcontorlum I 4
Ceratiumconlarlumlcarsteni(PAV.)SOURNIA I,5 4
CeratiumcontrariumGOUR. I,5 4 8
CeratiumdeclinalumKARST. I 4 8
Ceraliumeuacuatum I,3 4
Ceratiumfurca(EHR.)CLAP.&LACIIM I,3,5 2,6,7,8Ceratiumfusus(EHR.)DUI. I,3,5 4 2,6,7,8



Tablo6’n1ndevaml

46

Tiirler AkdenizEgedeniziKaradeniz
Ceratiumfususszta(ElIR.)SOURINA L5 4 2
CeratiumhexacanlhunrGOURRET 6,8Ceraliumin?atum(KOFOID)JORGENSEN 2
CerariumIongirosrruxGOURRRET

4
4
4 6

Ceratiummacrocerox
Cerarinmmacrocero:gallicum(KOF.)SOURNIA 5
Ceratimnm.macrucerox(EHR‘)SOURNIA
Cerariummassiliense(GOUR.)JORG.
Cerariumn1assilier1semaxsiliense
Ceratiumpavil/ardiCeraliumpentagamlmGOUR. 6,7,8Cemliumreticulatumspirale(spimlis)CeratiumxetuceumJORG.
CeratiumteresKOF.
Ceratiumtriclmceros(EHR.)KOF. 2,8Ceraliumrripos(MULLER)NITZSCH 2,7,8Ceraliumlripm‘allanticum
CeraliumIripo.vpulcI1eIIum(SCHRODER)LOPEZ JkébbvlisCladapyxiscaryaphyllum(KOF.)PAV‘
DinophysiscaudaraczmdaraRAMP]
Dir1ophysi.rpunctataJORG. NluoaxxaDinophysixfavaDinophysishindmarchi
DinophysistriposGOURR.
Dinaphysisumbasa?
GonyaulwcturbyneiGonyauluxaleskensis?
GanyaulaxmanospinaRAMP!
GanyaulaxpolygrummaSTEIN
NoctilucamiliarisSURIRAYctLAMARCK
OrnilhocercusheleroporusOrnithocercw:magm?cusOrnilhocercusquadrantsquadratusOrnilhocercusstein!’
Ornithocercussp.Oxytaxumbrunchii?
OxyloxummilneriMURR.a.WH!Tl‘
Oxyloxumscalopax?PeridiniumclaudicansPeridiniumcurvipexPeridiniumdepressum.7(BAILEY)BALECH 6,7PeridiniumdivergensEHR‘ 6,7
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Tiirler AkdenizEgedeniziKaradeniz
Peridiniumelegans? I, 3
Peridiniumgrande.7 4
Peridiniumgranii?OSTENFELI)&PAULSEN 6,7Peridiniunlmediterraneum
Peridiniumovum
Peridiniumoblongalum?(ob/ongum)Peridirziumoceanicum
PeridiniumpellucidumPeridinitmzpunclalmnI’er1'dim'umsolidicorneMANGIN 6,7PeridiniumxphaeroidenPeridiniumsleiniiJORGENSEN
I’eridim'umtrachoideum(STEIN)LEMMERMANN

8 \I

Per-idiniumsp.Prorocentrumxp. 1. 5
Prnroceraliumareolatum? I
Pyrophacusharolagium l, 3 4

3.2.ZOOPLANKTON
OmeklerdebulunanmmzooplanktontiirleriAkdenizve AtlasOkyanusuzooplanktonfaunasmmgenisdaglllmh,kozmopolittiirleriolarakbilinmektedir.Bu

nedenleTable7ve8’deverilent?rlistesiT?rkiye’nindoguAkdenizk1y1smdayapllanbenzerizooplanktongalxsmalanmnsonuqlanylauyumludur(AKYUZ,1957:GOKALP,
1972;KIMORandWOOD,I975;GUCUetal..1991).

Kopepodlaren bask1nzooplanktongrubuolustummaktadirlar.Manavgatbiilgesindezooplanktontoplulugunungijsterdigigene]yap1lhmaniklimbélgesinink1ta
sahanhglalanmdakizooplanktonlaxmtipindedir(LONGHURSTve PAULY,1987).KopepodlardanaztuzlusularmtipiktiirleriolanParacalanusparvusveOirhonamma
basklnbulunmustur(Tablo7ve8).Genellikleaztuzlulugabiradaptasyonolanuzun
antenvesetayadabenzeriuzanhlarlbulunanMecynoceraclausi,Calocalanuspavove
OilhamzplumfferagibitiirlerbtilgcdekikopepodlannbashcaklsmmloIu$turmaktayd1.
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T2113107:Manavgatnehriaglklarmdakizooplanktontiirlerininiirneklerdekiy?zde(géirecelibolluk)dagullml.
lstasyonno

Taksonomikgr--p\TurIer|1|2[3[4|5|6|7|8|9|10|11|12|13[14CopepodaAcartiaclauxi 0.16 0.230.250.34 0.32 0.21
AcarliaInlisefosa 0.17
CaIzmus1‘enuiC0rI1i.r0.311.031.900.25 2.460.34 1.27 0.81
'0/ocalanuspavo0.310.17 2.480.910.491.020.182.416.983.8413.18.887.29
Cenlropageskrayeri0.47 0.991.034.180.340.59 0.400.850.76
Cenlropagestypicus3.726.905.694.962.395.160.345.531.61 0.20 1.130.20
Cenlropagesviolaceur 0.25
Clausucalanusnrcuicornis 0.990.11
Clylemnestraroslrata 0.21
Clylemnestraxcurellala 0.06 0.20
Copiliamediterranea0.16 0.63 0.380.40
Corycaensclausi 0.31 0.12
Carycaeuxspeciosus0.160.860.471.242.281.47 0.413.214.766.674.244.915.87
E14ca/amlscrassus 0.801.23 0.06 0.32 0.640.190.61
Euchaetaelongatus 0.11
Euterpinaacztti?ons 0.11
lxiusclavipes 0.34 1.713.44 0.12 0.20 0.20
Lensiamullicristala 0.40
Mecynaceraclausi 0.68 0.340.240.801.275.251.062.656.88
Microsetellarosea 1.02
Nauplius(Copepod)0.620.34 0.500.460.250.000.880.400.953.640.421.323.04
Oithanamm: 59.035.662.243.467.122.366.572.94.423.496.674.878.88103
Oilhomzplumnfera0.470.520.797.69 2.951.020.414.422.226.676.784.918.30
Onceamediterranea3.570.69 1.495.937.131.711.354.026.0312.18.057.18137
Paracalanusparvus19.332.921.318.38.4437.32.112.055.449.236.342.833.824.2
Pontellamediterrzmea 0.06
Temoraslyliera 0.930.340.630.991.031.720.340.065.229.523.645.724.917.09
BilinmeyenHarpacticoid 0.20
Cladocern
Evadnesping‘/era1.551.380.000.74 0.74 0.061.612.541.621.271.130.61
Evadnelergestina0.16 0.401.270.200.850.57
Peniliaaviroslris 0.170.16
Bosminalongiraxrrtis2.240.160.500.110.001.370.06
Apmhipoda 0.20
SiphonophoraAbylopsis(exchscholtzi)0.25 0.340.060.800.950.40 0.380.20
Bnssia(bassensis) 0.250.11 0.34 2.41
Calycophores-Siphonophora0.160.17 0.25
Eudoxiaspiralis 0.400.32
Rosacea(Cymbiformis)0.50
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Istasyonno

Taksonomikgru1»\TurIer|1|2|3|4]5|6[7I8|9|10]11|12]13[14|0stra1:oda
Cyprid1'namediterranea 1.011.270.761.42
Conchoeciaabtusata 0.181.200.63
Pteropoda 0.400.32 0.57
Appendicularia0ikop1eura(Cap11ocerca)6.981536.001244.457.862.053.537.636.036.462.979.833.24
Radiolaria 0.17
Trachymedusae 0.20
ChaetognathaSagilrasp. |0.l6I0.l7I0.l6Io.5o|o.91[| |0.06I1.20I0.95|2.22|1.4s|2.0s]1.21SalphidesSalpademocmricaI I I I0.74II I I I I I I I IMeroplanktonCirripedia1arvas10.78 0.350.400.321.010.64 0.40
Ba11kyuiiu11as10.62 0.160.250.230.25 0.290.400.320.400.851.700.81
Bahklarvas1 0.34 0.23
P01)/chae1aIarvas10.16 0.340.060.40 0.570.40
Decapodlarvasl0.16 0.250.570.49 0.350.800.630.810.422.461.42
Echinoderm|arvas1-Pluteus 0.20

Table8:Manavgatnehrimansabmdazooplanktonbollugu(metrekiiptekisay1s1).
lstasyonno

Taksonomikgr-m\TurIer|1|2|3]4T5|6|7]s |9[10]11]12[13|14opepodaAcarriaclausi 10 4 2 5 3
AcartiaIalisetasa 4 1
CalamzsIenuicornis16241225 20 18 9
Calocalanuspavo16 4 51 16 4 11 23 116771848578
Centropages/croyeri24 20 18 3S 37 8 12 7
Cemropagesrypicus196163367I0243 43 34816 4 11 2
Centrapagexviolaceus 5
Clzmsocalamzsarcuicorrtix 20 2
Clytemnestraroslrata 3
CIytemnesrrascutellnta 4 2
Copiliamediterranea8 4 11 4 4
Corycaeusclauxi 16 7 0
C0rycaeu.1'.vpecia.m.r8 20 31 25 41 12 26 31 79 13459 47 63
Eucalanuscrassus I4 10 4 5 9 2 7
Eucalzmuselongams 2



50

Table8’indevamn
Istasyonno

Taksonomikgrup\Tl1rler1 2 3 4 5 6 7 8 9 10 11 12 13 14
Euterpinaaculifrons 2
Ixiasclavipes 8 31 29 1 7 4 2
Mecynoceraclausi 12 1 15 8 2110615 25 74
Microsetellaraxea
Nauplius(Cr-wpepod)33 8 10 8 2 56 4 1673 6 1333
Oilhomznann 310584340138911200185 459343 5813468 85111
Oithanaplurmfera24 1251 I58 24 26 43 37 13495 47 89
Onceamediterranea18716 3110659 85 39 I0024411369I48
Paracalanusparvus10197781375377151310 756535815733599324261
Ponrellamedilerranea 4
Temaraslyliera 49 8 41 20 18 [4 4 50 15873 80 47 76
BilinmeyenHarpacticoid 2
CladoceraEvadnespinifera81 33 15 6 4 I6 42 33 18 11 7
Evadnetergeslina I0 4 21 4 12 5
Peniliaavirosrris 4 I0
Bosminalangiraslrlis53 10 10 2 4
Apmhipoda 2
SiphonophoraAbylopsis{e.vchscl1olIz1)5 4 8 16 8 4 2
Bassia(baxsensis) 5 2 23
Calycophores—Siphon0phora8 4 2
Eudoxiaspiralis 4 5
Rosacea(cyn1biformi.r)10
Lensiamulticrixlala 4
Ostracuda
Cypridinamediterranea 20 18 7 15
Canchoeciaobmsala 11 12 11
Pteropoda 4 5 5
AppendiculariaOikopleura(caphocerca)36736338725579 6521722274 10013041 94 35
Radiolaria 4 5
Trachymedusae 5 4
ChaetognathnSagirtasp. I8I4Il0Il0I16II I4I12I16I45I2lI20I13SalphidesSalpademacraricaI I I I15I I I I I I I I I IMeroplanktunCinipedialarvasl 41 22 4 5 20 9 4
Ballkyumurtasl 33 10 5 4 2 19 4 5 8 12 I6 9
Bahklarvasl 8 4
Polychaelalarvasl 8 4 4 5 4
Decapodlarvasl 8 5 10 4 5 22 8 11 16 6 24 15
EchinoderrnIarvasl-Pluteus 16 2
Total 52562363644820521787829264629796616562017I3999581073
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3.3.BENTiKARASTIRMALAR
A$ag1dadalglc;deneyleri.dreccekimlerive kumkapar(grab)iirneklemesine

iliskinsonuglarverilmektedir.

3.3.1.DALGICCALISMASINDAMAKROALGLER

Dalglqzdeneyleri(0-10mderinlikalamSekil2)biilgeninikimakroalgtarafmdan
(ZosteramarinavePosidoniaoceanica)isgaledildigiizleniminivermektedir(Tablo9).Bask1nmakroalgZostretfdlr.But?riindegisikslkhktakiyamalarhalindedagllmisoldugugtizlenmistir.Budasaylsaldegerlendirmeyizorlastlmusur.Bunakarsmhatlar
arasmdagijriin?rbirfarkhhksaptanmlstlr.Zns!era'mnhatlararasmdakislkhkdurumu
goktanazadogruhat2,hat3.hat4vehat1seklindeverilebilir.

Table9:Dalgig:deneyininkalitatifdegerlendirilmesi(0-10mderinlikalam)

Sekill’dekiRastlanantiirler Degerlendirmehatno:
1 Zosreramarina Klyldan9mderinligekadarhicbirbitkiyerastlanma—

l‘nl$IlI‘.9m‘denhaltmsonunakadarZosteramarina
(ANGIOSPERMAE)rastlanantekmakro?tt?rudur.

2ve3 Zosleramarina Buikihatbirbirinecokbenzedigiicinbiraradadeger-Acelabulariamedilerranenlendirilmisliri.YineZoxteramarinabasklnmakro??i
vebuturedalmantumhatboyuncarastlanmlstnr.Hat
ve4HekarsllastmldlglndaenyllksekZoxreramarina
slkhgubuikihanag?zlenmistir
ZoxteramarinaarasmdadenizkabuklannavedigersertmalzemeyeyaplsmusbirkaqAcelabulariamedilerranea(CHLOROPHYCEAE)bireyigl5zlen-mistir.4 Zosteramarina Baskmmakro?lZasleramarinabuhattm6-10mara-

Posidoniaoceanica slndakikusmumkapsamaktadlr.Zmarinaarasmdaise
AcerabulariamediterraneaPo.vidom'aaceanicn‘yaait(ANGIOSPERMAE)bazt

k?klerilebirkag:Acerabulariamediterraneagt§z|en—mistir.

. "1‘:l‘\NESl
— . ,gI..‘.RY
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01121slkhktabitkigiizlenen?gnoluhattasaylsaldegerlendirmeyapllmlsur.Bu
hatiizerindeki0.8m2‘likbiralandaZasIera’yaait49ktik(rizom)Sayl1lTll$tlI‘kibuda
metrekarede62ktikeesittir.

Akdeniz’ininfralitoralbéilgesininbaskmt?r?Posidoniaoceanicaoluptiimk1y1$eridini110-40m derinlikalammkaplamaktadlr.Bunakar$1nstenohalinbirtiirolan
Pasidoniaac1sularda(tatllsuyunetkialamnda)y?ksekbiyokilledegerlerineula$mamak-tadn:DigertaraftanP.oceanicrfnlnbulunmadlglycrlerdebirac:suformuclanZostera
marinabulunmaktadnr.Dolayuslylabunlarmbiyokitlevarhklantuzluluk,bulamkhkve
aralarmdakiyansmbirfonksiyonudur(VERDAGUER.1993).

Projealamndabulunank<')'ksay1s1,slkhgmgiistergesiolarakverilmistirve

bélgeseliizelligiyansltanbirdegerdegildir.Digertaraftan,egerZ.marinaileP.
0ceam'ca‘nms1kl1klar1karsllastmlacakolursaP.oceanica‘mndaimadahas1k¢ay1r
olu§turdugugiir?liir.
3.3.2.DREC(‘)RNEKLERi

DrecQekimlerininkalitatifdegerlendimwsonugzlarxTablol0’daverilmektedir.
Butablodandagiir?lebildigigibiyakmklylsalalanda(10mderinlikbiilgesi)yeralanilk
3hat($ekil3)ikimakroalg(ZoxleramarinavePosidoniaoceanic:/)tarafmdanbaskm
birsekildeistilaedilmistir.

Izleyenderinliktabakasmda(20-25m.,Sekil3)budurumundegistigig6r?Imek-tedir.Batldakihatta(hatno:4)halamakroalgbulunmaklaberaberbunlarcogunluklaZosteramarinavePasidonia0ceam'ca’yaaitktiklerdenolu$maktad1r.Bunlaraekolarak
buhattadenizyumusakqalarlnaait(cansiz)kabuklararastlanm1$t1r.Buderinliktabaka—
s1ndadoguyadogrugidildiginde(hat4-6,Sekil3)budurumha?fdegismisvetoplananmalzemeyePolychaetesolucanlanvebazlkarasalbitkiamklaneklenmistir(Table10).

Enderindeki('<85m)drechatunda(hatno7ve8)yineenbandakihatmakro
alglereaitparcalaricerirkenbaskmt?rPennatularubraileytlmusakgalarvebunlaraait
kabuklardir.Doguda65m derinlikteki9noluhat($ekil3ve Table10)b?yiikQogunluklayumusakcalaravetammlanamayandigercanhlaraaitkabuklani¢ermektedir.

Ozetolarak,Manavgatnehrininelkisialtmdaolansahilkesimigogunluklamakro
alglertarafmdanisgaledilirkenderinleredogrugidildikqekanslkyumusakqatiirlerive
bazendigerbaz1faunaelemanlarmmdakauldlgnbiryapls6zkonusudur.

Denizyumusakcalarmaait(cans1z)kabuklarag?receliolarakderinhatlarda
rastlanmasiTiirkiye’ninyiiksekegimli(h1zl1derinlesen)Akdenizk1y1s1nmtipikbir
iizelligiolarakaglklanabilir.
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TableI0:Manavgatnehriacnklarmdayapllandrecgekimlerininkalitatifdeger|endiri-lmesi(nm= denizmili).

Karasalbitkiparqalan

Sekil1’dekiCekimRasllanantiirler De?erlendirmehatno mesafesi
I 0.3]nm Zoxreramarina Basklnlur(gogucanh)Posidoniaocezmica Nadiren(canh)Mullus.mrmuIe!u.t 5.8cm

Bollmspadas 5.8cm
Liocarcinu.\'vernn/ix 10g(‘anusmedilerraneus5cm

2 0.37nm Zosleramarina Coguiilil
Comlsmedilerraneus3cm'Iik6bireyPagelluxerylhrirms7cm
Bnthuspodas 5.5Va65cm

3 0.54nm Zosleramarina Baskm2100g
CommmedilerraneusIbirey.TellimzalbicansNas.mriu.rnmlabilis birkaqadt.
Pisaarmam Ibirey(yengeq)Pagurusbernhardus Iindiv
Octopusde?lippi Ibirey.Sepiolarondaleti IbireyParlmmssp. Ibirey.AnilocraphysodesIbirey.Diplodusannularis 2.5cm

4 0.44nm Z.marinaveP.uceunicakbkleri
BuglessidimnImeum 7cmve8cm(3birey.)Ganoplaxrhombaidex42birey.NeverilajosephinaOlll
Tellinaalbicans OIU
CerithiopsixmbercularisOlll
AparrharixpespelecaniOILITurritellacommunis OIII
Strombusdecorus Oltl

5 0.3nm Gonoplaxrhambaides3birey.CerilhiapsislubercularisOIIJ
Tellinaalbicans OILI,kIr1lm|5Polychaetakurtlan 3birey.(Nereisxp.?)Karasalbitkiparqalan6 0.36nm Polychaeta IbireyGonuplaxrhombaidex4bireyBivalvevegastropodkabuklanOID,k|rIIm|5Tellinaalbicans Oil!

7 0.51nm PosizioniuandZoslera amklar
Pennarularubru 8bireyTmmagalea canll
Turrilellacommunis klI’lIml$



Tablo10’undevamn

Sekil1’dekiCekimRastlanantiirler Degerlendirmehatno mesafesiEchinodennkabugu klnlmlsNuculanucleus Oltl
Pagumsbemhardus2birey.Panracariscaiaphractus7birey.AcanlhacardiaspinosaIbirey.NaricariussIercus—muxcarum3birey.Plastikmateryal pargtalar8 0.Slnm Pennamlurubra 29birey.Microcoxnmspalymarphus3birey.Arnoglaxsuslaterna 6cm

AlcyaniumpalmalumIbirey.AnlalisinaequicosralumOlll
Clamyssp. OIU
NeverimjasephinaOILI
Peclensp. OIU
I/ermelusIriqueler Olu

9 0446nm AparrharispespelacaniOILI
Murexbrandaris OIU
Dromiapersonaia Ibirey.Pisaarmara Ibirey.AlcyoniumpalmalumIbirey.(PisaarmatdyayapI§mI§)CuspidariacuspidalaOIUBuccinulumcarneum OIIJ
AnlalisinaequicastammOlll
Pectensp. OIU,klnlmlsTellinaalbicans OIII
ClamysopercularisOlll
Ophiumtzxturata canII
Bryozoa OILI
Liocarcim/sdepumlorIbirey.

3.3.4.KUMKAPAR(GRAB)ILEORNEKLEME
Tammlananorganizmalarsayllarakisimleri,herbirtiir?nve fertsayllanve

bolluguTableIIve12’deg6sterilmi$tir.
Arastmnaalamndan,948fertiletemsiledilentoplamI41makrobentikt?r

tamlanmlstlr.Bunlar;67polikett?r?(%47.5),45yumusakga(%3].9),22kabuklu
(%15.6)ve7digerti'1rIerdir(%4.9).
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Table11.He:hit:istasyondakibentlkomutgaslzt?r ve bireylerlnintoplamaayuu
Poliketler:YumuaakcalarKabuklularDlierlerlTllrlerinFertletin

latasrDerinlikTu: Fert Tu: Fart Ttlr Fert Tu: Fed: toplamtoplam
yonlar(n) say. say. any. say. say. say. say. say. say1a1 sayxsx

1 15 E 9 5 10 3 3 2 3 16 25
2 10 3 3 3' 4 Z 3 I] 0 8 10
3 10 1 I 1 1 0 0 1 1 3 3
la 10 Z 2 7 10 0 0 0 0 9 12
5 23 ll: 25 6 29 0 0 0 0 20 51»
6 23 21 77 5 ll 2 2 1 1 29 91
7 23 ll: 19 10 18 8 12 1 I 33 50
8 23 I0 12 23 289 A 14 3 14 M) 319
9 65 8 17 10 lot) 2 2 0 O 20 59
10 B6 10 31 13 27 l l 0 0 26 59
ll 85 9 22 7 ll 2 3 2 3 20 39
12 65 13 27 ll 29 1 1 2 2 27 59
13 85 12 55 2 5 0 0 0 0 lb 60
1!: 165 lb 78 la 16 3 12 2 3 22 108

Toplam 137378 107500 28 43 13 28 285 9108
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Table12.brneklemeistasyonlarindabenlikfaunanin0.1m2'dekitur sayisive kompozisyonu

PoLixETLERIlmpharetldaesp.
Amphltrltesp.
Ilncistrosyllissp.
/Iphroditidaesp.
Arlcldeasp.
Capltellldsesp.
Chaetozoneselosa
Chanecouarls
Elmneof acusuca
Chanesp.1
Chanesp.2
cirratulidae(sp.I)
Clrratulidae(sp.ZI
Cir:-aculldaelsp.3JClrratuluschrysodernaClrxulfozmjasp.
C1_vmr?n-_=graclllsClymenesp.
Cassurasp.
Ehlersiacornuta
Ereanesp.
Euphrosynesp.
Glycetacap!tam
Glycera
Glycerasp.
rfonlada

convaluta
enerita

?arrnothoempar
HannothoeIunulata
Harmntho-_=sp.
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0.79
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0.26
l.05
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0.26
0.26
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0.26
0.26
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0.26
0.26
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Table12.devamx
Pboloesp.
Plstncrlstata
Fists sp.
Paecjlochaetusssrpens
Fcvlycirtussp.
Prxouospjo
Prlonaspiasp.
Ftlonasplosleenstrupi
Psammolycesp.
Rhodlnelove-n1

c1rr1rota

Scaloplosarmlgsr
Sigalionsp.
Spioflllcornls
Splopnanesbonbyx
Ste-rnasplsscutata
stylarjoxdessp.
Terebellldesstraeml
Typosyllisazmjllatls

YUMu$AK¢ALARGastropodlarBlttlwntetlculatum
B. teticulatmnIattellel
Hullasp.
Bullastriata
CalllostomagranulatunCertthiopsistuberculaus
Calmsmed!texraneus
Cytratataenlata
E11111:sp.
EllllllIalaena
FasclolariallgnarlsGibbulanagnus
Nassartusnutsblus
Nattcariushaehteus
Odaslcvmiaacula
Odostoajacanoldea
avateuasp.
Rlssoavgrlabtlls
Rissoaventricosa
Smaragdiav1r1d1s
strclmbusdecorus
Truncularopsistnmculus
Turhonacine:
Turbouiellapusula
rurrito-2115ccamunls
TurnBe-11.!sp.

BivalvialarAbra1111148
Cerastodernaedule
CotbulaalbbaDosxniaIupesLurra:-13anaustjorMacomaccvnmunnza
Hactrasp. once-acnuance--uoooacaacao<:aoa=oaecN—a::o:=o=aoo=a=a=a=°
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Table12.devaml
Nucularmcleus
Nuculanafraw?lsNuculanap-9113Ruditaps-sphllljrplnarunspisujasp.
Tellingalhicans
1911111.!puchélla1't1r:o1apuuua

ScafopodalarIlnatallsJnae-qulcostarvrn
/lzvtahsagillsM32311;.<p.1
Dentaliumsp.

!(I\Y3IJl{L.LlL.l\F2
/IlnheusglaherAmps’)1sea pseudasplnlnanaAmpeliscasp.
llmphithoesp.
Ilnchlauna39111:
llpherusasp.
Apseudes1sIre111-31
lltylussp.
DlastyusnsopolltanaEtlchthontussp.
EriopslaelcuzyataEchusnnascarona
Gastrosaccussp.
Goneplaxsp.
Harplntadellavaual
Iphionatenella
Lepfachellasp.
Hacroplpussp.
Pagurlstessp.
ProcessamacrophthalnaProcess:sp.
Ttachypenaeuscurvirostrls

DiéERLERiHlcrutasp.
Nemertineasp.
anchnesomasp.
Sipunculidaspl.
sipunculldasp2.
aphluraalhlda
Ophlomyxapentagon:
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Yaklaslkaymderinlikte(10m)seqilenistasyon2,3ve 4’tetiirsayisl(slrasxyla8.
3ve9)digerGmeklemeistasyonlarmagiireazbulunmusve I5m’densonrabusay1
artmnstnr(Tab.11).DenizBilimleriEnstil?sii(DBE)tara?ndanbuhéilgedeyapllanjeolojikarastirmalaragfire(EDiGERveOKYAR,1995)25m’ninaltmdasedimandaki
kumoramartmakta,dahaderinegidildikcesediman.gamur?zelligikazanmaktadlr.Baz1
literaturegére,sedimanmyaplslilebentikorganizmalarmfurkompozisyonuarasmdabir
iliskivardnr(LIE,1974;CASTELLIetall.,1988;ZAVODNIK,1988;UNSAL,1988).istasyon2,3ve4’tet?rvebireysaylslmnazolmasmmbirdigernedeni,ManavgatCay|‘mnbuistasyonlarmbulunduguyerediikiilmesiolabilir.C?nk?buistasyonlar,ManavgatCayfmnaguzklsmmayakmdlr.Bu,anormalbirsonucdegildirvebaskayerlerdedeg67.lenmi$tir.OmeginZAVODNIK(1988)P0Nehri‘nin(ltalya)aglzklsmmdabentikorganizmalarmtiirsaylsmdabirazalmagiizlemigtir.

Poliketlerinve kabuklularmen fazlat?rsaylslslraslylaistasyon6ve 7'de
bulunmustur.Buikiistasyonboruhatuiizerindebulunmaktadlr($ekil1).Halbuki
yumusakgalar(ijzelliklegastropodlar)dahaQokistasyon8’debulunmustur.Buistasyon.jeolojikarastlmmlarda(EDiGERveOKYAR.I995)zeminikayallkolarakbelirlenen
biilgeyeyakmdlr.Dolaylslylaistasyon6,7ve 8Hitsaylsibaklmmdanen zenginistasyonlarolarakbelirlenmistir(sekil7).

istasyonlararasmdakibenzerliklerigiirebilmekicin,poliket,yumusakqave
kabuklularaailverileraymaynvebiraradakullamlarakdendrogramlarolusturulmuslur($ekil8a.b.cve9).

Verilerbiraradakullamlarakolusturulandendrogramda(grupdendrogramx)k|y1istasyonlansagtarafta,derinistasyonlarsoltaraftagruplasmlslardur.istasyon13ve 15
dtsmdakiistasyonlar%50’ninaltmdabirbenzerlikdiizeyiilekiic?kgruplarolu$turmu$—lard1r.Buikiistasyonarasmdaise°/o55.7’likbirbenzerlikdilzeyig6zlenmi$tir(Seki19).Bubenzerlik,bily?kolasnllklapoliketverilerindenkaynaklanmaktadlr.C?nk?buiki
istasyonda10m?$terekpolikett?riibulunmustur.Gmpdendrogrammmdigeristasy0n~Ian,az<;okpoliketlerebenzersekildegruplasmlslardlrkibudagrupdcndrogmmmmen

gokbugruptan(Poliketgrubu)etkilendiginigiistermektedir($ekiI8ave9).istasyon4.
grupvepoliketdendrogrammdatekolarakkalmlsm.C?nkijbuistayondabulunaniki
polikettiir?(Amphitriresp.veHarmolhoeSp.)digeristasyonlardabulunmamaktadlr.

Yumu$akg:adendrogrammdaistasyon9,IOve12,grupdendrogrammdakikadar
y?ksekbenzerlikd?zeyigiistermislerdir($ekil8b).Enyiiksekbenzerlik,7yumusakcat?riin?nmiislerekolarakbulunduguistasyon9ile10arasmdagiizlenmistir.Istasyon3
90kdiisiikbenzerlikdiizeyi(<%10)iledigerlerindenayr|lm1$t1r.

Kabuklularmdendrogramx,istasyon3,4,5ve13’tehit;kabuklutiiriibulunmama-
s1ndandolayxbuistasyonlararasmdaeldeedileneny?ksekbenzerlik(%100)d?zeyiile
digerlerindenfarkhlnkgéistermistir($eki|8c).Istasyon2ve14digeristasyonlarilehit;bir
benzerlik(%0)giistermemistir.Cilnk?buikiistasyondabulunantijrlerdigeristasyonlardamevcutdegildir.



1mi7,'.l.I([3.’f

1”‘P
L3A
‘x

.1;_'y4 1!

60

l'_(_d,»L11;J‘u’1_1x,x11_.1.:,<
"""?9"“Fr,-])I:v11I’1

><+
, . X V,

‘
‘:'-:-

W‘. ~1— .“'» J’ H 9:!1(‘J‘LI 119.‘.L13‘
I:35TA:5‘YONL.~\12

Sekil7:Bentikorganizmalannherbiréirneklemeistasyonundakitiirsay1s1

3J



61

‘T

N

tI

H

CO

l0

f\ ...nn.Hm.~?«w..nmouoahw?ovcmhxmxohmxammo..nw.Pnmmwhen

cwhoavoxunaon53

nohwmumw.H..:....5:

.Em.umo.nunuucohmvmmmH.N0.H¥HH.HON.EODHXMUEHWNHGahmacohmmuwwvsvaxuchn.Mw
awxow

H.“
I}

an

1'5:H

I.IH

IJY4

VtH

n

u.|._Ml_._.Nw._H

l__U.n_H.

_uC:M.......I_U...;l__U.n_BN32H3§§I1a§?333§3u1&1IJ
..

If,»H



62

.€?..33moood?euuummxwxohmxUMHUJmimmaha

dnhdduuxawz?sh53

cohmmummawnkw:

.Ed.uwo.nv:mUGvhmuwwwwhwaxmahvuconHMMUEHMMHNHHMHGOHWNPWMwauaxwchmA5

.n..§mw

H
H

..u

W

W

..h

N

Na
W

3
M.

m;
NH
.V._..4-

A

".n_.u.l__u_UV._.u.:m.._J—L_I_.....H.

.n..U_W_J|_I_.U_..._mm?mm.SWm?WIW33E_lIamu?H.EwM1.J—JIJ..l..mu.DHLDHEH5



63

Auiu??mouo??aaucmmxmxvaxP2,».Jmdaufem

n?maa?znmx5.3“

nohmmumw.35H0:

.Em.~Wohu:ou?uhovwmmm.uoHu1HhoN:0nwxmvnumwnnmHHNHEOHWEPWHvaomxuchw.om
Hwxow5IS!h

33EIH3I1"'$I11§’3zt-433Us*1‘IS!

A

m=...|__..|_u=._ma_Iu.

T~.NH.?..._.m:I_W._H_I’?
I



.wu._”..n.5."u.wAMoU0HhHE$u.=OHxoxwhmxwe

...

.

..

..

haw

.H.umHnB.cumuhomcane

:ohmm....m.npan.3:

.an...wo.G:oc:95

.

H5...»33:02am»53

.

.

ummmCod:HuouconMMNUEHWMHM.n.HN.H?OhWMu—.W.m0EoHxwFu..u.m

Hwxuw

H
H

W

D

n..

W

HA
..u.

.m

nu..."
Na
.H.n
Vaawn;fsacnaaau'H11a”32n3%

|S|u'I
.|

:3:It
4.» %
E1 IS:N tJ

L

.

im:

WNDHDH+.m:._mn_.....l:H:..._+.l:nI.._n_



65

Lileratiirde.Ti'Ir1<iye”ninAkdenizklyllarmdakibentikorganizmalarmdagllnmve
t?rkompozisyonukonularmdayapllnnscokazsayldaarasurmavardlr(KOCATASve

KATAGAN,1978).Bunedenletammlanantiirler.ara$t1rmabijlgesindeyadayakmmdadahaéincebulunant?rlerilekarsllastmlamamlstlr.Bununlabirliktetammlanantiirlerin
baz1lar|,S?veyskanalmda(BEN—ELLlAHU.1972).K1211Deniz‘de(FISHELSONve
RULLIER,1969:AMOUREUX.I983)ve SinaYarlmadasfmnlitoralbélgesinde(AMOUREUXetall..1978)dahaiinceyapllan§al1$malardadag?zlemnistir.

Heristasyondansadecebir?mekallmpincelenmesineVeiirneklemeninsadecebit
tekmevsimles1nIr11olmasmakarsm,eldeedilen141tiiryadsmamaz.Gerqekte.inceleme
b?lgesindemevcutmakrobentikfaunamntijrkompozisyonuhakkmdadahagerqekcibilgilereldeedcbilmekiciniirneksayuslveiirneklemeslkhglartlnlmahdxr.Ancakbu
durumda,tnplanannrgani7.malarmtammlanmaslve eldecdilensonuglarmdegerlendirilmesiigindahafa7.|azamana(heréirneklemedfmemiiginen az ticaya)gercksinimvardlr.

3.4.DEMERSALVEPELAJiKBALIKTURLERi—TROL
HercekimeaittiirlislesivegukantiirleringiirecelibolluguTablol3»16'daveril-

mektedir.Tablo13’lendegériilebilecegigibi18mderinliktckibaskmorganizmagrubumlmakroalglerdenZoslcramarinavel’0sidoniaaceanimolusturmaktadlr.Yalmz?g:ballk
tflriiGymnuranllavela(ka7.1kkuyruk).Upeneusasymmetricus(asimelrikbarbunya),Bnthuspodas(pisibahgi)toplamavm"/o59.8'iniolu$turmaktadIr.Kazlkkuyrukhariclululacakolursaana av: oluslurantiirlerlislesinedimtiiriindahaeklenmesi
gerekmektedir.18mderinlikalanmdaanaav10|u$turan1i‘1r|ersunlardlr:

UpeneusasynrmetricusAsimetrikbarbunya18.14%
Bolhuspodas Pisibahgl 13.75"/0
Epinephelucneneus Lahos 9.07%
Dip/odusammlaris Isparoz 6.38%‘

SauridaImdosquamis1skarmo7. 4.82“/0
Dentexdentex Sinagrit 4.28%
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Tablo13:Diptroliindeeldeedilent?rkompozisyonu(ortalamaderinlik18m,Sekil4’teki1noluhat.Cekmemesafesi2.87nm(=denizmili).

Avlanan Av Giirecelitiirler (gram)iinemi%
Z.marina+P.aceanica 29500 -

Gymnuraaltavela 13300 18.85
Upeneusasymmelricus12800 18.14
Bothuspodas 9700 13.75
Mullusbarbalus 6400 9.07
Epinephelusaeneus 4500 6.38
Dipladuxammlaris 3400 4.82
Sauridazmdosqmmlis3020 4.28
Dentexdenlex 2480 3.52
Euxpnngia 2400 -

Pagruxcoeru/eosticlus1905 2.70
Rajaclavata 1900 2.69
Spicarasmaris 1850 2.62
Pagellusacarne 1100 1.56
Synodussaurus 1080 1.53
Mullussurmulelus 950 1.35
Cenlracantlmscirrus 900 1.28
Triglalucerna 790 1.12
Octopusvulgariy 750 1.06
Soleavulgaris 500 0.71
Stephanolepisdiaspras 470 0.67
Scorpaenanotam 280 0.40
Upeneusmo/uccensis 270 0.38
Pagelluserythrinus 225 0.32
Boopsboops 200 0.28
Elrumeusterex 190 0.27
Sepiaaf?cinalis 150 0.21
Caranxrhoncus 130 0.18
Pomadasysincisus 130 0.18
Sardinapilchardus 130 0.18
Serrrmusscriba 120 0.17
Sparisomacrelense 100 0.I4
Trac/Iinusdraco 100 0.14
LiIIzognaII1usmormyrus 90 0.13
CIzarybdisIongicollis70 0.10
Siganusrivulatus 70 0.10
Callianymus?lamenlasus50 0.07
Buglussidiumluteum 50 0.07
Penaeussemisulcatus 50 0.07
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Table13’i'mdevam1

Avlanan Av Giireceli
tiirler (gram)iinemi%

Symphoduscinereus 50 0.07
TriglaIyra 50 0.07
Xyrich!hy.€novucula 50 0.07
Apagonmenialus 40 0.06
ArnoglussusIaterna 40 0.06
Leiognathuskltmzingeri40 0.06
Cynoglossussinusarabici20 0.03
Serranuscubrilla 20 0.03
Diplodusvulgaris I5 0.02
Loligovulgaris 10 0.0]
Trachurusmediterrzmeus10 0.01
Toplam 70545 100.00

Otuzmetrederinlikalamnda($ekil4‘tehat2)yineGymnuraaltavela(kazlkkuyruk)basku1t?rdiir.BunuMullusharbalus,Pagelluserylhrinus,Upeneuxmoluccensis,
Diplodusmmularis,Leiognathuskltmzingerive Sauridaundosquamisizlemektedir
(Table14).Bunaragmen,kaz1kkuyrugunavlananmiktanyla(%77.9)kar$1la$t1r1ld|gmdabunlarmanaavakatk1s1(Snemsizg?r?nmektedir.

Knklrdakllbahklarbazenavlamagruplanolustururlar.Yapllanbugekimdeagbfiylebirgrubarastlanmxsolabilir.

Tablo14:Diptrolundeeldeedilentiirkompozisyonu(ortalamaderinlik30m,Sekil4'teki2noluhat.Cekmemesafesi1.26nm(=denizmili).
Avlanan Av Giireceli
tiirler (gram)iinemi%

Gymnuraaltavela 135000 77.87
Mullusbarbatus II500 6.63
Pagelluserythrinus9570 5.52
Upeneusmoluccensis 4700 2.71
Diplodusammluris 4400 2.54
Leiognarhusklunzingeri3100 1.79
Sauridaundosquamis1820 1.05
Dussumeriaacuta I070 0.62
Spicarasmaris 530 0.3I



68

Table14‘?ndevaml

Avlanan Av Giireceli
tiirler (gram)iinemi%

Boopsbanps 420 0.24
Sphyraenachrysatuenia400 0.23
Synadussayrlzs 320 0.18
Triglalucerna I50 0.09
Caranxrlmncus 150 0.09
Bathuspodas 75 0.04
Uronoscopusscaber 49 0.03
Arnoglosmslalerna 30 0.02
Oralhasquillamasavenssis 20 0.01
Buglossidium/ztteum 15 0.01
Trachinusdraw I5 0.0]
Echinasterechinaster 15 0.0]
Centracantlmscirrus 10 0.0!
Total 173359 100.00

60metredcrinlikalamndaavln%58’iniikiklkxrdakhbahkSqualinasqualina
(keler)veGymnuraaltavela(kazlkkuyruk)o1u$turmustur.BunlanSauridazmdosquamis,Eledonemosclmla(tektabancaahtapot),PagelluseryII1rim(s(knmamercan)Spicurasmaris(izmarit)izlemektedir.Yineburadadakemiklibahklarmava katkusl
k1k1rdakl11ardanazdxr(Table15).
Table15:Diptrolundeeldeedilentiirkompozisyonu(ortalamadcrinlik60m,Sekil4’teki3noluhat.Cekmemesafesi2.87nm(=denizmili).

Avlamm Av Giireceli
tiirler (gram)iinemi%

Squatinasquatina 15500 40.48
Gyn1nuraaltavela 6800 17.76
Sauridaumiosquamis5500 14.36
Eledonemoxchata 2040 5.33
Pagelluserylhrinus1900 4.96
Spicarasmaris I870 4.88
Upeneusmoluccensis 1320 3.45
Serranushepatus 950 2.48
Lepidotriglacavillone 820 2.l4
Rajaclavala 270 0.7l
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TabIol5’indevam1
Avlanan Av Giirecelitiirler (gram)iinemi%

CilharusIinguamla 250 0.65
Synadussaurus 200 0.52
Serranusscriba I80 0.47
Cenlracarilhuscirrus 150 0.39
Arnuglossuslatermz I00 0.26
TriglaIucerna 80 0.2I
Aplixia 75 0.20
Uranoscopusscaber 70 0.I8
ParapenaeusIongirosrris70 0.I8
Callionymns?lamenlosus50 0.I3
Gobiusgeniparus 25 0.07
Carybdixlongicol/is I5 0.04
Zeusfaber I5 0.04
Bothuspodas I5 004
Mullusbarbams I2 0.03
Buglassidiumluleum 7 0.02
Pennatularubra 5 0.01
Tmchurusmediterraneus3 0.0]
Loligovu/garis 2 0.01
Total 38294 100.00

ManavgatbéilgesindeticaribaI1kc1I1kpekgeIi$mi$degildir.Biiyiikteknelerin
cogugenelliklebélgedeveManavgatnehriiledenizarasmdaturistlerigczdirmekteve

baI1k¢;,1I1kIailgileriyoktur.Kijqiikteknelerlesabitaglarve oltakullamlarakyapllanbaI1kc1I1kEinemsizdir.YinedcbuteknelerTablo17‘deIistelenent?rleriavlayabilirler.AvlaruzamanzamanTabloI7’dealucizilmeyenklkndaklllardanvatozlanve rinalan
ihtivaedebilir.

Bubilgilercerqevesinde,dijsenecekolanborunun,désenmeasamasmdakietkisi
geqiciolupuzundfinemdeyerelbaI|k1;1I1g1ns1hhatinietkilemesiqokazbirihtimaldir.

Bahkgnllkakiistigiveortasutrolii

A<;1ktavek1y1yayakmkesimdeyap1lantipikakustikkay1t1araaittirneklerSekil10ve11’deverilmektedir.HernekadarbiilgedepelajikbaI1ksiir?siinerastlanmamnssada
klylyayakmkesimdeortasutroliiilebiragat1m1gerceklestirilmistir($ekiI5'16ci?cizgi).T?rkompozisyonuVaavmiktarlanTabloI3’tesunulmaktadnr.Buaggekiminde
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yalmz?gpelajikbaliktiiriiScamberjaponicus- kolyoz., Caranxrhoncus—tlralballglve
Sardinapi/cardus—sardalyaavlanmlstlr(Tablo16).Bunlarmanaavatoplamkatkllarl
(°/oO.4)iinemsizdir.

Table16:Ortasutrolundeeldeedilentiirkompozisyonu($eki15'tekigiftQizgilihat
Cekmemesafesi2.87nm(=denizmili).

Avlana Av Giireceli
tiirler (gram)iinemi%

Cenlracanllmscirrus l7500 44.28
Spicarasmaris I5500 39.22
Upeneuxmoluccensis 4900 12.40
Pagelluserythrinus1200 3.04
Scomberjaprmicus150 0.38
Buapsbaops 110 0.28
Cnranxrltoncus 50 0.13
Diplodusannularix 40 0.10
Sauridaundosquamis30 0.08
Srmiinapilcarrlus 20 0.05
Blenniusacellnris 10 0.03
Lepidolriglacavillone 8 0.02
Total 39518 100.00

Btilgedeyaptlantiimtrolqekimleribirleslirilirseavlolu5luranasllt?rlerin

Gymnuraallavela Kazlkkuyruk 48.21%
UpeneusasymmetricusAsimetrikbarbunya7,37%
Spicarasmaris Istrongilos6.I4%
Mullusbarbatus Keserbasbarbunya5.57%
Centracanthuscirrus izmarit 5.49%
SquatinasquatinaKeler 4.82%
Dentexdentex Sinagrit 4.28%
PagelluserfythrinusKlmaamercan 4.0]%
SauriduundosquamisIskarmoz 3.22"/o
Diplodusarmularis Isparoz 2.44%
Epinephelusaeneus Lahoz 1.40%
LeiognalhusklzmzingeriEksibahgn 0.98%
Total 93.93% olustugug?riiliir.
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Yaln1zikik1k1rdak11bahkGymnuraal/avelaveSqualinnsqualinab?lgedekiavm
°/o53’iiniiolusturmustur.Bubirbak1$a¢1s1nagfire¢ok'c'mem1idir.K1k1rdak]1ba]1k]ar1n
diptrol?avclhglnaQokhassasolduklanbilinmektedir.Manavgatbélgesindegergekbir
trolbal1kc;1]1g1bilinmemektedir.Bu,baI1k¢1l1ka¢1s1ndanbtilgeninazyadaqokbakir(eldegmemis)durumdaoldugunuimaetmektedir.

Avdagijr?len(?rsayuslnm¢ok]ugu(Table17)tropikvesubtropikbéilgelerinortakéizglligidir.MersinK6rfezi’ndeyap11anbirqahsmadabeheragaummda14-44tiir
bulunmustur.Mayls1980ileHaziran1981arasmdaavdaortalama31mtt;1km1$t1r(BiNGEL,1987).

TORTONESE(I964)Akdeniz'de550t?rbulundugunuraporetmistir.T?r
sayllarlbugiinHintOkyanusuveK1211Deniz'dengéjqlernedeniylebirazdahay1‘.'1ksekolabilir.Birs?reiinceyapllanbir¢a11$madaTiirkiyc‘ninAkdenizk1y1s1nda26muhacir
ballkt?r?bulundugunug<'istermi$tir(GUCUetal.,1994).Manavgalbéilgesinderastlanan
muhacirbahklarTablo17‘dekalmyaz1ylabelirtilmistir.

Tablo]7’deyeralanbal1kt?rleridahaiincesaylsalbal1k(:1l1kqalnsmalarmdaGiiksudeltasmdakay1tedilmistir(bk7..,BiNGEL.l981ve1987).Bulunantiirlerinbiiyiikbirklsmmadigerbiilgelerde(EgcveKaradeniz’de)derastlanmaktadubununicinbkz.,FISCHEReta1.,1987).

Table17:Manavgalbélgesindekibal1k<;1l1kQalnsmalarmdaavlanantiirlerinlistesi.

Koyuyaz1lm1$isimlerAkdeniz’esonradanyerlesmistiirleri
AIIIgizilmigisimlerYerelk?ciikbalIk¢lllkigin&‘memlian|ammd:1d1r.

I Aplisia2 ApogonIaeniatus
3 Arnoglussuslaterna
4 BlermiusocellarisB6 Bolhuspodas7 Buglossidiumluteum
8 Cnllionymus?lamenlasus2 Qarggrhgngggs1112§;enrra_qgr1tIzy;girzygII C/IarylnlisIongicnllisI2 Ci!/zarusIingualula

E
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I3 Cynoglossussinusarabici14 Dgnlegdezztgg15 Diploduxgnnularis[Q DiplgzdugvulgazigI7 DussumeriaaggroI8 .Ecl1inasIerechinasrer9 E I n I
ZQQEgirzeghglgsQgneux
21 EtrumeusIeres

Euspongia22 Gynmuraaltavela23 Gabiusgeniparus24 Leiognatlmxkltmzingeri25 Lepidolriglacavillone212L1‘;/Iggngllugmgrnzyrlgs
2 ullusr m
22 MulltgsumylglusJQQQctopugvulgarri:31 Orathnsquillama.mven.m's
32 Pagel1us_¢;cg_rug,3: Pgggllusgryghrimlg1’ u I"I

Par 1 eu "r. r'
jé Egnagu;sgmigulggtug37 Pennamlarubra333Pgmadasmin;;i,:uzPosidoniaoceanica39 Rajaclavata4 r in i ar .

41 Sauridggn;[Q;qugnzL.:'12 Scgmlzgzigpgnigus43 Scorpaenanotata
14 éjepjgQ?Zg;g'ngli,s45 Serranuscabrilla46 Serranusscriba47 Serranushepatus45 ,Sg'ggm;.\;rizulazzu42 Sglggvulggm}:50 Sparisomacretense
51 I r n
:2 S. r.53 Squatinasquatina54 Steplmnnlepisdiaspms55 Symphnduscinereus
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5Q Qynodgsgaurus
j7 Tragglzinugdrggg53 Traclugru;nzg;1izgrrQngu.:9 Tri [um
60 Triglalyra61 Upencu;asymmgtricug62 ne m en '

63 Uronoscopu.\'scaber
64 Xyrichlhysnovacula
?j ZeustuberZosleramarina

Neslitehlikedekitiirler

T1‘irkiye‘nindoguAkdenizklylsmdatrolleavlzmabilirfaunaicerisindeB1NGEL,(1981and1987)CHELONIA(denizkaplumbagalarlm)dalistelemektedir.Manavgatbiilgesindekiavdahemekadarkaplumbagayarast1anmam1$sadabunlarmTiirkiye’ninkumluAkdenizklyllarmdabulundugubilinmektedir(WWF,1989).Manavgatbfilgesibu
gercekdxsmdatutulamaz.Gerceklencallsmalaresnasmdakaplumbagalararasurmaalanmdagiizlenmistir.Bunonnaldirciinkiiyazaylarmdayumurtlayanherikideniz
kaplumbagasltiirii(Cheloniamydasve Carellacaretla),iqinManavgatkumsallan
6nem1iyumurtlamaalanlandur.Careltacaretmbiilgedeenbololantiirdiir(ATATUR,1992).

CareltacarettaetoburCheloniamydasiseotoburdur.HemekadarChelonia
mydasbiilgededahaenderisedebitkiylebeslenmesindendo1ay1denizQayxrlarmmsagllklxkalmas1bunlannbeslenmesiiciniinemlidir.

Posidoniaoceanicave Zosteramarina‘nmyay11mas1vegetatifiiremeyleolabilmesinedeniyleyaprakvekék(rizom)gibiparqalarmmakmtllarlatasmmaslsonucu
yayxllrlarkibudayenialanlarmyurtlandmlmaslndaiinemlibirroloynar.Bunlaraymzamandapolenleeseyliolarktaqogahrlar.

3.5.SUKALiTES1
Sukalitesininbelirlenmesiamac1y1ayap11anélqiimlereaitsonu¢larTablo18-19

‘da,sonuglarlailgilitarusmaisetablolardansonraverilmektedir.
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Table18:Manavgataqxklarmdakiyiizeysularmdafilqiilenbazlsukalitesiparametreleri.
derin,= derinligikolif.= kolifom1
TAKToplamAsk:Kan DDPH: C0711nmu5dagllmispetrolhidrckarbonlar

lstasyonSekiderin.TAK(mg/L)FekalkoliformToplamkolif.DDPH"’

(m) #/l00mL#/l00mL “gm1. - 4.30 0 64 0.39
2 9 5.22 38 208 0.37
3 - 6.64 0 - 0.22
4 9 7.|0 I 48 0.06
5 I0 500 0 0 0.42
6 I0 L58 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 I 0 0.05
II 12 L86 0 12 0.12
12 I7 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)GegiciveriraporundakiDDPHkonsanlrasyonlarlhacimdiizeltmesiyapulmadanverilmisti.Butablodacéiziinmiisdag1lmi$petrolhidrokarbonlaraaitdegerlerdiizeltilmistir.
b)Manavgatnehri(kapsamdl$Iistasyon).
BDL= Ol9i‘1n1s1mr1nmaltlndakideger.

Table19:Manavgataglklanndaéilc?lentemelbesinluzlarmmdikeydagnllmlan.
IstasyonDerinlikPO4—PNO3+N02Si(0H)4‘"0 (MM)(uM)(HM)l I 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



Tablo19‘undevaml

77

IstasyonDerinlikP04-PNO3+NO2Si(OH)40“) (HM)(HM)(LM)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

11 0 0.32 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
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istasyonDerinlikP04-PNO3+N02Si(OH)41'") (HM)(uM)(MM)12 0 1.53 0.27 1.68
4 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
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
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
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)Manavgatcaylkapsamd1$1istasyon)
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3.5.1.ISIKGE(;iRcENLi(';i
DoguAkdenizsularldiinyadakidigerdenizlerlekars1la$t1r1ldi1g1nda$1kgegirgenligibaklmmdanen berrakve gegirgensulardlr(BERMANetal..1986;MEGARDve BERMAN,1989',YILMAZetal.,1994).GeneldcI$1kl1tabaka(butabakamntabamndalslgmsiddetiy?zeyIsngmm%1’nediismektedir)kl$aylanndabagllolarakincedirvekalmllkKuzeydoguAkdeniz’de40-90maras’ndadegismektedir.Yaz

aylarmdaisel$lklltabaka115m‘yekadarula$maktad’r(70-115marahgmda6Ic;i‘1lmi'I$t?r)vebuderinlikbfslgelereg6redegismektedir(EDYGER,I995;YILMAZetal..1994).Klylb?lgelerindesular,nehirlerdenvedigerkarasalkaynaklardantasmanaslllkauve1$1kl|tabakadakibiyolojikaktiviteninyogunlugunedeniyledahaaz gecirgendir.Klylsalalanlardaayncatabandankaynaklananvesedimamnsuyakansmaslylaolusanbulamkluk
l$lkgecirgenliginiazaltmaktadlr.

Sakidisk(SD)iilg?mlerinsnkhtabakanmkalmllgmlnbelirlenmesineyardvmclolmaktadlrVebutabakamnkalmhllglSD’nin2.5-3katlolarakhesaplanmaktadu.KuzeydoguAkdeniz’deSDderinligi9-43marahgmdaéilgiilmijstiirvediis?kdegerlerk1y1salalanlaraaittir(EDiGER,1995).ManavgatbtilgesindeSekidiskderinligi9-22m
arahgmdaélqiilmiistiir(bkz.,TableI8).Buarahkbiilgede27—66mkalmllgmda1$1kl1tabakayakal‘$lllkgelmektedir.YapnlanSekidiskélc?mlerinegiireqahsmayapxlant?m
alantabanakadarl$lkalmaktadlr;bunedenlebubtilgedebiyolojikaktiviteyogundurve
sukolonufotosentetik?retimiginuygundur.

BucahsmadaToplamAsnlnKat:(TAK)y?zeysularmdafilgz?lmiist?rve

konsantrasyonarahgl0.6-7.1mg/Lolarakbelirlenmistir.OnalamaTAKkonsantrasyonuise3.9mg/Lolarakhesaplanmnstlr(bk7..,TableI8).DoguAkdenizaguksulanicinTAK
konsantrasyonu0.5-1.0mg/Lolarakverilmektedir(YEMEUYANOVandSHIMKUS,1973).SAYDAMetal.’a(1984)giireTAKkonsantrasyonutiimkuzey—doguAkdenizicin(klylsalalanlarldakapsamakiizere)0.1-4.8mg/Larallgmda6|«;?ln1ii$tiir.Manavgatcahsmaalamk1y1sa1alanolmaslnedeniyleTAKkonsantrasyonlanbag1lolaraky?ksek6l9?1m?stiir.Sukolonundakias|11katmmkaynaglbubiilgedenehirgirdisininolmasl,su
kolonundakibiyolojikyogunlukvebirinciliiretimiletabandangelenbulan1kl1l1kt1r.
Digeryandanakmtnve diing?sistemlerininbéilgeyeaslllkatlta§1mm1metkilemesi
yiiksekTAKkonsantrasyonlannmeldeedilmesinenedenolmaktadn.Manavgat¢ay1
suyundaTAKkonsantrasyonu3.8mg/Lolarak<'5l¢1'ilmiist?r(bkz.,TableI8)vebudegerortalamadenizsuyukonsantrasyonunayaklnbirdegerdir.Béilgedeen y?ksekkonsantrasyonlartoplamderinligi25m‘dendahaazolan51gistasyonlarda6l;ii1mi‘I$tiir.Endiisiikkonsantrasyonlarisederinkanyonistasyonlanve onundogusundakalan
alanlarda?lg?lm?st?r.Manavgatqaymmbat:kesimibagllolarakdahaslgdlrve

beklendigiiizerebagllolarakaglkistasyonlardaTAKkonsantrasyonudahay?ksektir.Manavgatcaymmdeniziqerisindekiuzant1s1doguyayiinelmistirvebunedenleeny?ksekkonsantrasyonlar3.4ve7noluistasyonlarda?lciilm?stiir.
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3.5.2.MiKR0niY0L0JiKKiRLENME
Tifovekoleragibibirdizihastallgmsuyoluylabulasugibilinmektedir.Koliform

bakteriolarakbilinenbazlindikatérorganizmalannvarllglo suortammdahastahganedenolabilecekpatojenorganizmalarmvarhglmgiistermektedir.Sukalitesininkorunma
standardxisekabuledilemezsaglnkriskleribaknmmdanbuindikatérorganizmanmyogunluguileyakmdanilgilidir.Denizortammdamikrobiyolojikkirlenmeninana
kaynaglyadogrudanyadanehiraramllglilekanalizasyongirdileridir.Rekreasyonve
deniziir?nleri(ézelliklemidye)yetistinnealanlarmdamikrobiyolojikkirliliginizlenmesi
gahsmalarmdafeka]koliform,toplamkoliform,fekalstreptokokve E.koligibiorganizmalaryaygmolarakkullanllmaktadn.But?rorganizmalariginsmlrdegerlerDiinyaSaghkTe$kilat1(WHO)tara?ndanbelirlenmistirveklylsularmdafekalkoliform
(FC)igin100adet./100mL,toplamkoliform(TC)iqin500adet/100mLolarakverilmistir(UNEP/WHO,1985;UNEP,1989).

BuQahsmadaManavgalbéilgesindesegilenistasyonagmdak|y1sularmdaki
mikrobiyolojikkirlilikbelirlenmistir.Calnsmanmbirdefayamahsusolmas1nedeniyleeldeedilensonuclar(Tablo18)bélgedcgergekanlamdamikrobiyolojikkirliligiyans1tmamak—tadIr.Orneklenweyazmilkaymda(Haziran)yapllmlsnrve FCve TC
yogunluklanslrasnyla100mLdenizsuyunda0-38ve0-264adetolarakbelir]enmi§tir.En
yiiksekFCveTCyogunluguManavgatnehrininyakmetkisindekialanlarda(timegin2
noluistasyonda)ve 25mderinlikkonturundandahas1galanlardatilg?lm?st?r(bualanlardaTCyogunlugu>200adel/100mLdir).

Tndikal?rorganizmalarmdenizortammagirislerindenitibarentoplamsayllarmm°/o90‘nmiilmesiicingereklis?reolarakbilinenT-90degeriAkdenizsulanicin(kuzeydoguAkdeniz)1-2saatolaraktilgt?lmiisvehesaplanmlstnr(LATIFetal.,1985).T—
90degerininAkdenizsularmdaklsaolmaslmnbasltcanedenlerisulannbag1lolaraktuzlu
vebuparaleldegiinesislgmmy1lboyuncaetkinolmas1d1r.

Manavgatnehirsuyununaglzklsmlnda100mLsuda9adetFCveI600adetTC
indikattirorganizmasayxlmlshr(bkz.,TableI8).NehirsuyundabelirlenenTCyogunlugubagllolarakyiiksektirveWHOslmrdegeriniasmaktadlr.Buyogunlugabelediyekanalizasyonuileturistiktesislerinatnklanveturistikteknelerinverdigiatlklarneden
olmaktadlr.DiinyaSaglikTeskilanherikiindikatiirorganizmaicinigmesuyustandardum
s1f1rolarakbelirlemistir.EgericmesuyunehiragzmdansaglamrsaQokkirlibirsu
kullamlmlsolacakur.Busonucsadecebirtekiilgiimeaitbirsonu<;tur,bunedenlenehirde
dahafazlagahsmayap1lmahd1rvesonuglardogrulanmalldlr.icmesuyununManavagatnehrindensaglanmaslprojesikapsammdabunedenlenehirboyuncaveiizelliklesutemin
edilecekkaynakbiilgesindeuzunsilrelimikrobiyolojikkirlenmeizlemecahsmalarlyap11mal1d|r.
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3.5.3.SUDAcozI‘3NMUs/DACILMISPETROLIHDROKARBONLARININ(normDACILIMI
Akdenizdiinyadenizleriarasmdapetrolkirliligibakrmmdanenyogunalanlardan

biridir.Bununnedenieokag:Ikt1r;iizellikleAkdeniz'indogusundaveg?neyindepetrol?reteniilkelerbulunmaktadrr.Buyarn-kapalrdenizdebunedenlepetroltankerlerinden
(dengelemetanklanmnbosaltrmlve sintinesular:nedeniyle),ra?nerivepetrokimyatesislerininatrklanndan,petrolboruhatlarmdanve otomobililedigersanayikuruluslanmnkanalizasyonaverdigiatrklardankaynaklananpetrolkirliligigokyogundur(UNEP,1984;UNEP,I986;KILIC,1986;SAYDAMetal.,1984',SAYDAMetal.,1988;YILMAZetal.,199];YILMAZetal.,199521).

KuzeydoguAkdeniz’depetrolkirliligiiizellikleMersinve lskenderunkiirfezlerindeoldukoayogundur(YILMAZetal.,1991;YILMAZetal.,199521).Biilgedehampetrolboruhattmmvarlrgr(Kéirfezsavasrndansonraqalr$mamaktad1r),giibrefabrikalan,demir-eelikkompleksi.ra?neri,tekstil,plastik,soda,boya,kagrt,petrolve
petrokimyaend?strilerininbulunmasrnedeniyleveMersin.Adanavelskenderungibib?y?ksehirlerdengclendesarjlarla,baglrlimanlarmnedenoldugupetrolkirlenmesi
sozkonusudur.KuzeydoguAkdeniz’inbatrkesimindepetrolkirliligibagrlolarakazdrrve
buealrsmadaeldeedilensonuelardahaonceeldeedilensonuelarlauyumgtistermektedir(Tablo20,YILMAZetal.,1995a).
Table20:KuzeydoguAkdeniz’devedigerdiinyadenizlerindeiilg?lenDDPI-I

konsantrasyonlarl.BDL= Clletintsmlrmmaltmda

Yiire KonsentrasyonKaynakaralrgl(pg/L)lskenderunveMersinKbrfezleri I-7 SAYDAMetaI.,I984
(KuzeydoguAkdeniz)Aclksular I-2 SAYDAMetal.,1984
(KuzeydoguAkdeniz)(KuzeydoguAkdeniz)(Turnbasen) 0.05-2.5KILIC,1986
IskenderunKorf.(l982‘dekiIrakboruhamkazasmda)25 SALlHOGLUetal.,I987
(KuzeydoguAkdeniz) 0.5-3.0 SAYDAMetal.,1988
(KuzeydoguAkdeniz) BDL-290YILMAZetal.,199!
KuzeydoguAkdeniz’inbat:kesimi(AntalyaKtsrf.) <l YILMAZetal.,1991
lskenderunKisrfezi I-I6 YILMAZetal.,1992
Manavgatb?lgesi BDL—(].6BugallsmaHalig(MarmaraDenizi) 0.2-18.2KILIC,I986
MarmaraDenizi 0.1-l.5 KILIC,I986
Libyal(|ylSl(Akdeniz) BDL-27.6UNEP,I986
TiranDenizi(Akdeniz) l.9—20.5UNEP,I986
BengalKbrfezi 0.7 LEVYetaI.,I98]
JaponDenizi 0.34 LEVYetal,l98l
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Butablodaverilensonuelardang?riilecegiijzereAkdeniz'depetrolkirliligiyogundurve GzelliklekarasalkaynaklarmetkisialtmdakiklylsularmdaDDPH
konsantrasyonuQOl(yiiksektir.

ManavgatbolgesindeortalamaDDPHkonsantrasyonu>lpg/Lolarak
belirlenmistir(bkzTabloI8)vepetrolkirliligibaklmmdan/\kdeniz'inkuzeydogusubolgcninentemizalanlarmdanbirisidurumundadlr.ManavgatnehirsuyundafilqiilenDDPHkorisantras-yonununeokdiis?kolmaslnedeniyle,bubéilgedeclenizsuyundabelirlenenpetrolkirliligininanakaynagrnehirgirdisinden(;ol<turistikve ballkolteknelerininsintinesularmmkontrolslizdenizeverilmesidir.Petrolkirliliginindeniz
ortammdakendikendinetemizlenmesindeeniinemlifaktiirlerdenbirisiortams1cakl1g1d1rvebunedenledenizsuyusmaklrgmmartmasrdenizy?zeyindekipetrolkirlenmesinin
azalmasmanedenolmaktadrr.EgereokfazlagirdisfizkonusudegilseT1'irkiye’ninAkdenizkryllanmnllIl(klslarvesneakyazlariklimkusagmdabulunmastbolgedepetrolkirliligininbirdereceazalmaslmsaglamaktadlr.Deniztra?gininyogunlasmasmmpetrolkirliliginiamrmaslnedeniyleiizellikledeniztasrtlarlmnsintinesularmmbosaltrmlile
tankerdengelemesularmmdesarjikontrolaltmdatutulmalldrr.

Egerpetrolkirlenmesibelirlie$ikdegerleriniasryorsa,petrolvepetrollir?nlerinin
kanserojenvetoksikmaddeieermelerinedeniylegeneldedenizcanlrya$am1etkilenmek-
tedir.Digeryandandenizy?zeyipetrol?lmiilekaplanmrssadenizCanllyasamrloingerekliolanoksijeninhavadandenizetasmlmrengellenmektevedolaylsrylacanlryasamretkilenmektedir.

3.5.4.BESlNTUZLARININDACILIMI:ORTO-FOSFAT(0-P04-P).TOPLAM
0KSlTLENMl$AZOT(N03+NO2)VEREAKTlFSlLlKAT[Si(OH)4]
Yiizeysularmabesintuzugirdisininsrmrllolmasrvebagilolarakbesintuzlarmca

zenginara suIar1nCebelitarlkbogazrvasrtasrylaAtlantikOkyanusu’natasmmasrnedeniyleAkdenizdilnyadabilinenenfakirdenizlerindenbirisidir(REDFIELDetal.,1963',BETHOUXveCOPIN-MONTEGUT,1988;BETHOUXetal.,1992).
KuzeydoguAkdenizy?zeysularmda(geneldel$ll(lltabakada)besintuzu

konsantrasyonlanoldukqadilsilkt?rve fosfat,nitrat+nitritvereaktlfsilikatieinyilzey
suyukonsantrasyonlanaclksularigins1ras1yla0.02pM,0.2-0.6tllVlve1-2pMolarak
belirlenmistir(YILMAZetal.,1995b).Besintuzutabakalasmaslolarakbilinenn?triklin
derinligiKuzeydoguAkdeniz’deyervezamanoleegindedong?veakmtlsistemlerine
bagrmllolarakdegisimlergostermektedir.OmeginRodossiklonikbolgesindeniitriklin
50-100mderinlikte(1$1kl1tabakamnieinde)yeralmaktadlrveAntalyakérfeziveKilikyabasenindegozlenenantisiklonikalanlardabutabakala$ma300-700mgibiderinliklerde
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giizlenmektedir(YILMAZetal..1995b).Niitriklinina1t1daveyaclipsularda(s1cak11g1n13.7°C’ye,tuzlulugun38.7ppt‘yedijst?giive sigma-tetanm29.15’eu1a$t1g|derinliklerde)besintuzukonsantrasyonlansabitbirdegereulasmaktadxr.TiimkuzeydoguAkdenizdipsularmdaortalamabesintuzukonsantrasyonlarlslrasxylafosfat,nitrat+nitrit
vereaktifsilikati<;in0.2uM,5.51.1Mve8.5-9.5uMolarakbe?rlenmistir.

Manavgatbtilgesik1y1sularmday?zeydefosfat,nitrat+nitritvereaktifsilikat
konsantrasyonlanslrasuyla0.03-2.54pM,0.07-4.40pMve0.71-11.68uMarallgmdaiilc?lm?stiir.Manavgalnehirsuyundaisebesintuzukonsantrasyonlarlaymslrayla2.37
|,lM,13.8611Mve 1.43pMolarakbelirlenmistir(Table19).Biilgedeenyiiksekbesin
tuzukonsantrasyonlanManavgat<;ay1n|ndogutarafmdaki3,4,7,8,11,12ve13nolu
istasyonlardaiilgiilm?stiir.BukonsantrasyonlardahatincekiQallsmalarda(YILMAZet
al.,1995b)aqnksularigineldeedilenkonsantrasyonlardandahayiiksektir.Biilgedebu
yiiksekdegerlereManavgatnehriiletasmanbesintuzlannedenolmaktadn‘.Nehir
suyundareaktifsilikatkonsantrasyonuoldukgadiisiiktiir,ancakbununnedeni
belirlenememigtirvebeklenmeyenbirsonugtur.

Manavgatbiilgesindeyapllanélg?mlerdebesintuzlarmmdikeydaglhmmdaderinlikleherhangibirartlsegilimigiizlenmemistir.B61gedesukolonununhemenhemen
tabanakadarIslkholmasinedeniylebirinciliiretimvebiyolojikaktiviteyogunlugubesintuzlanmncanlllartarafmdankullamlarakazalmasmanedenolmaktadur.

3.6.TUZLULUKVESICAKLIK
Herne kadary?zeytuzlulugugenelliklebiilgedekil?mistasyonlardabiraz

diis?ksedeyiizeydeend?siiktuzlulukdegeriyaklaslk37.75pptiledesarjnoktasmm
a$ag1s1nda(etkialanmda)yeralan3ve4noluistasyonlardagéjzlenmistir.Bugiineydoguyéin?ndeaktnglgfizlenennehirsuyuileuyusmaktadnr.Bélgedekiy?zeysuyunungiireceliolarakdahaaztuzluolmaslnehirsuyununyayllmaslvebéilgeyikapsayanyiizeysuyuylakarlsmasmdankaynaklanmaktadlr.Klylyayakmistasyonlardadahaaz tuzlusuyun
kalmllgl3-5mcivarmdadlr.

20mderinlikkonturundakiaglkistasyonlarda15mderinligekadarinenbiryiizeykansmatabakasxgiizlenmistir.Keskinbirslcakhktabakasl(thermoklin)kan$m1$suyualt
sudanaynmaktadxr.Termoklin'inaltmda,tuzlulukneredeysesabitveyaklaslk39pptikensrcakllkkademeliolarakazalmaktave istasyon14’tetabanslcaklxgl16.70Cinmektedir.

Nehirindiikilld?giiyereyakmbirikiistasyonharig,o1duk¢atekdiizetuzluluk
dag111m1nedeniyleyogunlukkesitleri(pro?leri)slcakhkkesitiniyakmdanizlemektedir.
Tiimkesitlerkararlxbirtabakalasmasergilemektedir($ekil12-15).
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4.GENELTAVSiYELER
Yaplmveisletimdiinemlerindefaunave?orailegenelQCVTBkalitesinikorumak

igina$ag1dakinoktalaradikkatedilmesigerekligor?lmektedir.
1-Yapllarmyerle§tirilmesiasamasmdasukolonundadikkatedegerdiizeydeaskl

yiikiinartmasmanedenolacakyogunderindenizsondasxyapllacaktrr.Bu,1$1g1nderine
n?fusetmesinietkileyecekve dolaylslyla?toplanktonunbiiyiimesinismrrlayacaktrr.Bununlabirliktegallsmalarmk?gziikbiralandavek1sabirs?redeyap?acaglvarsayrlarakbuetkininyervezamaniqindes1n1rl1kalacaglongéiriilmektedir.

2-Yerle$imvesiireklii$letimdolayrsiylaanklarvekanalizasyonbirdigerfaktor
olacakur.Biilgenink1y1boyuncailgigekenturistikyerlerdenbiriolmasrdil§i1n1'ili1rseanklannislenmedende$arj1suyagirenlervedigerleriiqinproblemlerenedenolacakhr.

Yaprlanmadonemindefoseptiktankmdanyararlanmakyeterligtiriinsedeuzun
vadelikullanlmiginonerilmemektedir.At1klar1n,yakmdakiManavgatsuarmmtesisine,anklarxa.k\’11ni'1leedebilmesiveeffektifolmasx$arl1ylade§arj1birdigergoz?molabilir.

3-Manavgat’a<;e$it1ibolgeve limanlardanyana§antankerler§?phesizg:1k1$noktalarmaaitbalastsuyuta51yacakt1rlBalastsularlManavgatbolgesindebulunmayandenizelorganizmalaniqerebilir.Ekzotiktiirlerolarakbilinenbuorganizmalarbazen
bolgefaunave ?oras1?zerindepotansiyeltehditolusturabilir.Enbelirginornekleri
Karadenizekosistemininciddi$ekildedegismesineVehamsistoklannmgokmesineyolagzantarakhlardanMnemiopsis’inKaradeniz’eta$1nmas1d1r.FaunaVe?oraylciddi
$el<ildeetkileyenbirdigerolaydaCaulerpatoxzfolia(Chlorophyceae)’ninban
Akdeniz’ekazaentasmmasldlr.Bufjrneklerebirdigersikayetkonusuolandenizanasr

bireyleriRhopilemanomadica,Pelagianoctilucaeklenebilir.
Dolay1s1iletankerlerinbalastsulanma<;1kdenizdedegistirmeleriéinemletavsiyeedilmektedir(MARPOL1973/78).Buamaglagemilerbalastsularmxenyakmk1y1yaen

21245denizmilimesafededegistirmelldirler.
4-Gemii§letimidaimapetrolkirliligiilebaglant1l1d1r.Busiireklibirolayd1r.Yapxmvei$letima$amalar1ndapetrolkirliliginienazaindirmekiginonlemlerinahnmasl

gereklidir.
5- Btjlge,T1‘irkiye’ninAkdenizk1y1lar1boyuncadenizkaplumbagalanmnyuvalanmaveyumurtlamaalanlarmdanbiriolarakbilinmektedir.Krylbéilgelerindeanan

insanaktivitesisonucubuhayvanlarlnya$amalanlarlmkaybettifgibilinmektedir.Ya$amalan1n1nkayblbuhayvanlaricginciddiproblemyaratmaktadrr.Bolgedek1y1daveac;1ksudayap1la$mayagidilecegindenbutehlikeozelliklemevcuttur.
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Denizkaplumbagalanyumurtlamakiqinbelirlik1y11ar1ziyaretederler.
Yumurtadangnktlktansonragem;bireylers1gsulaxdakahrlarve denizmakro?tleri
bzelliklePosidorziailedebeslenirler.Isletimetkileriniazaltmakiqim,t?maktiviteler
(isletimvekonstriiksiyon)yumurtablrakmavesonrasldfineminikapsayanyazboyuncamflmkiinolduguncaen azaindirgenmelidir.Yumurtadancxkanlaray1$1g1nagéireyfjnlerini(denizi)bulurlar.Karadakiyapay1§1kkaynaklarlbunlarmkolaycaetkileyipytinlerinisasumalamnanedenolmaktadxr.Budiinemde(Agustos- Ekim)k1y1daki1§1kla.ryavrukaplumbagalarmdenizeytinelmesinisaglamakicinperdelenmelidir.Isletimetkileriniazaltmamnbirdigeryoludayumunlamaveyumurtadangnkmadénemindegece
Qallsmalannmazalt11mas1d1r.

6-K15aylarmdayap1la$mavei§1etimindenizkapllmbagalarmletkilemeyecegineinamlmaktadlr.Bununlaberaber,yap?asmaiginkumta§1nmas1n1n(kumtepeciklerinibozacagmdan)énemlietkileriolabilir.Borununyerlegtirilmesindensonrakumsalvekum
tepeciklerininmiimkiinolabilccekdogalhktarestoreedilmelidir.

7-Boruhamboyuncadelme,makro?tc;ay1r1ar1n1nyap1s1mbozabilir;bununla
birlikteetkileriningegicive toplamalanlak1yas1and1g1ndak?g?kiilgekliolacag1dimiiniilmektedir.Hareketlit?rlerdenolandenizkaplumbagalarnunbeslenmekiginkomsusahalardakiuygunyerleribulacagliimitedilmektedir.

8-Nehirdensua11nmas1nehrindenizedéktiig?sumiktarlmazaltacaknr.Buda
yerelac1suyafjzgijfaunave?oraylolumsuzyéndeetkileyebilir.
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1.INTRODUCTION
This?nalreportconcerningthemarine?oraandfaunadatacollectedintheManavgatriverdeltaregionisprepareduponrequestofINTECengineering,Inc.Itcontainstherequested?nalevaluationandinterpretationofthedatafromtrawling,diving,dredgesampling,phytoandzoo-planktonandbenthicinvestigationscarriedoutinJune1995.Italsoincludesresultsandinterpretaionofwaterqualitymeasurements.
Thereportisarrangedacoordingtothetasks?ill?lled.Howeverthematerialandmethodsisgivenasoneunitesectioncommonforallthesubjectscovered.



2.MATERIALANDMETHODS
Thissectionincludesthematerialcollectionandthemethodsappliedfor
- phytoandzoo-plankton,- benthicinvestigations,- macroalgaefromdiving,- dredgesampling.- grabsampling,- trawlingand
- waterqualitymeasurements.

TocollectthedesiredmaterialacruisewasstartedonJune13,1995and?nishedonJune18,1995.Thistimeperioddoesnotincludethetimespentformobilizationanddemobilizationbeforeandaftertheactualcruise.Thestationsvisitedandthetransects
examinedduringthecruisearegiveninFigures1to5.Tocarryoutthetaskslistedabovea?illyequippedvessel(R/VBILIM)wasused.

2.1.PHYTOPLANKTON
Phytoplanktonof‘fManavgatwas sampledduring16-17June1995.Atotalof14stationsissampled.ThelocationsofthestationsareshowninFigure1.
Depthofsamplingwasdecidedbytakinghydrographicalstructureofthewatercolumnas
inferredfromsecchidiscandsalinitypro?les.Surfacesamplingwasalsoperformedfromthetop(E0.5m.)layerusingahandbucket.Arosettesamplerwasusedtoobtainsamplesfromlowerdepths.
Between15and20litersofseawatersample(Table1)was?lteredonboardthrougha
netof55pmmeshsizeand?xedin4%neutralizedformalinsolution.Thesamplewere
concentratedtoapproximately5mlandtransferredintoa pre—scaledpetri—dishforidenti?cationandcountingprocessesbyusinganinvertedplanktonmicroscope.20%ofthesamplewasinspectedforthecounting.Fortheanalysisofsmallerphytoplankton2-3
dropofsamplewasscannedunderhighermagni?cation(upto1000times).Theresultswereexpressedasthenumbersoforganismspercubicmeter.



Figure1:StationnetworkoffManavgat
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Figure2.Trzmsectsofscubadivingexperiment.
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Figure3:Transeclsofdregdctows.
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Table1.FilteredvolumeofphytoplanktonsamplesoffManavgatfromdifferentdepthsat
eachstationinJune1995.
Vial StationSamplingDepthDate FilteredvolumeN0 N0 (m) (It,)1 Riverwater Surface 176.1995 12.02 1 Surface 166.1995 20.03 1 6 166.1995 17.54 1 10 166.1995 17.55 2 10 16.6.1995 15.06 2 Surface 16.6.1995 20.0
7 3 Surface 17.6.1995 20.08 3 8 176.1995 20.09 3 Surface 16.6.1995 20.010 4 Surface 17.6.1995 20.011 4 5 17.6.1995 20.012 5 6 16.6.1995 16.513 5 13 16.6.1995 20.014 5 Surface 16.6.1995 20.015 5 10 16.6.1995 20.016 6 20 16.6.1995 14.817 6 11 16.6.1995 15.018 6 Surface 16.6.1995 20.019 7 4 17.6.1995 20.020 7 12 17.6.1995 20.021 7 16 17.6.1995 20.022 7 Surface 17.6.1995 20.023 8 6 176.1995 20.0
24 8 20 17.6.1995 20.025 8 12 17.6.1995 20.026 8 3 17.6.1995 20.027 8 Surface 176.1995 20028 9 Surface 17.6.1995 20.029 9 8 176.1995 20.030 9 15 176.1995 20.031 9 35 17.6.1995 20.032 10 25 17.6.1995 20.033 11 10 17.6.1995 20.034 10 50 176.1995 20.035 10 3 176.1995 20.036 10 Surface 176.1995 20.037 10 10 17.6.1995 20.0



Table1continued
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Vial Station SamplingDepthDate FilteredVolumeN0 N0 (m) (It.)33 11 40 17.6.1995 20.039 ll 4 17.6.1995 20.040 11 Surface 17.6.1995 20.041 12 4 17.6.1995 20.042 12 Surface 176.1995 20.043 12 40 17.6.1995 20.044 12 10 176.1995 20.045 13 20 17.6.1995 20.0
46 13 11 176.1995 20.047 13 30 17.6.1995 20.048 13 Surface 17.6.1995 20.0
49 13 40 17.6.1995 20.050 13 5 17.6.1995 20.051 14 5 17.6.1995 20.052 14 20 17.6.1995 20.0
53 14 35 17.6.1995 20.0
54 14 Surface 17.6.1995 20.055 14 10 17.6.1995 200

Referencesusedforidenti?cationwereCUPP(1977),DREBES(1974),HENDEY
(1976),KORAYandGOKPINAR(1933),MASSUTIandMARGALEF(1950),PALMER(1930)RAMPIa11dBERNARD(1978,1980),ROUNDetal.(1992),SMITH
(1933),andTREGOUBOFFandROSE(1978).

2.2.ZOOPLANKTON
Zooplanktonsampleswerecollectedverticallybyastandardzooplanktonnetwith17511meshsizeand50cmaperturefromfewmetersabovebottomtothesurface.Sampleswere
immediately?xedandpreservedinbufferedformalinforlaboratoryexamination.Inthe
laboratorysamplesweresplittedbyFULSOMdeviceintoequalportionsandafractionofthesamplewerethenprocessed(identi?edandcountedunderthebinocularmicroscope).
LocationsofsamplingstationsaregiveninFigure1andotherdetailsaregiveninTable2.
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Table2:Date,depthandportionofzooplanktonsamplesprocessedinthelaboratory.
StationSamplingdateSamplingdepthPortionprocessed1 June16,1995 10 1/162 June16,1995 10 1/83 June17,1995 8 1/164 June17,1995 8 1/85 June16,1995 20 1/86 June16,1995 20 1/87 June17,1995 15 1/168 June17,1995 22 1/169 June17,1995 42 1/3210 June17,1995 62 1/6411 June17,1995 80 1/6412 June17,1995 55 1/3213 June17,1995 90 1/3214 June17,1995 150 1/64

Referencesusedforspeciesidenti?cationwas:NEWELLandNEWELL,(1973)TREGOUBOFFandROSE(1978),CARLIandCRISAFI,(1983).
2.3.BENTIIICINVESTIGATIONS
Fordifferentreasonsthreetypesofbenthicsamplingwereperformed.
i)Divingfortheestimationofmacro-algaepopulation,ii)dredgesamplingforthecollectionofbiggersizedbenthicfaunaand?oraoccurringat

greaterdepthsandiii)grabsamplingforthedeterminationofmeioandmacrofaunawithananalysisofthesediment.

2.3.1.BENTHICMACROALGAEFROMDIVING
Twomarinebiologistsdidscubadivingtorecordmacroalgaeorganismsencounteredalongthegiventransects(Figure2).Thesamplingwereperformedparalleltoother
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investigations.Individualsnotidenti?edatthespotwerecollectedandidenti?edinthelaboratory.
Aguideropewaslaidalongthetransects.Oneendoftheropewas?xedontheshoreandontheoppositeendabuoywasdroppedat10metersdepth.Thediverfollowedtheguideropeunderwaterandrecordedallmacrophytesencountered,whileanin?atableboatwas
escortingthediveratthesurface.

2.3.2.DREDGESAMPLING
Adredgeof25x60cmmouthopeningwastowedalongthetransectslocatedinthenear-
shoreregionofManavgatriverdelta(Figure3.Thedredgingdistancewasbetween0.3to0.54nauticalmiles.
Dredgesamplesbroughtontheboardofthevesselwerefirstwashedtoremovesedimentandprocessedqualitatively.
2.3.3.GRABSAMPLING
Thebenthicsamplesweretakenfromtheshoretoa depthofabout170m(Figure1),usinga VanVeenGrabhavinganareaof0.1m2.Thesamplesweresievedonboardthrough1and2mmmesh—sizesieves.Theresidueswere?xedin2%formaldehydebufferedwithNaHCO3(pH=8)andreturnedto thelaboratoryforsubsequentexamination.
Inthelaboratory,thesampleswere?rstsortedoutfromresiduesunderbinocularmicroscope.Theorganismswerethentransferredinto70%alcohol,identi?edandcounted.Theywereclassi?edintothemajorinvertebrategroups(Polychaeta,MolluscaandCrustacea).Organismsbelongingtotheremaininginvertebrategroups(Nemertinea,Sipuncula,Echinodermataetc.)wereclassi?edintoaseparatecategoryasmiscellanies.
Multivariateanalyseswereperformedusingthesoftwarepackage"PRIMER":Bray-Curtissimilaritymatrixwasusedandclassi?cationwascarriedoutonthesimilaritymatrixusingtheGroupAverageClusteringTechnique.Bythistechnique,thelevelofsimilarityamongareas(orstations)withrespecttothebiotacanbeclari?ed.
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2.4.DEMERSALANDPELAGICFISHSPECIES
OrganismsbelongingtoChondrichthyesandOsteichthyeswerecaughtusingbottomand
mid-watertrawlingnets.Thehead—ropelengthofthenetsis42metersandthecodend
meshsizeis14mmstretched.
Theplanneddeeptrawlingonthecontinentalslopecouldnotbeperformedduetovery
steepslopeandabruptchangesofthedepthcontours.Howevershallowwater
trawlingcouldbemadeatthreedepthranges;18,30and60meters.Thetransectsofbottom
trawlingaregiveninFigure4. Ascanbeseeninthis?gurethereisasmallshiftofthe
bottomtrawlingtransectstowardsthewest.Thiswasnecessaryduetotwofactsthati)theeasternpartoftheregionwasunsuitableforbottomtrawling(rockysubstrate)andii)thecurrentmeterdeployedwaswithintheplannedbottomtrawlingtransect.Sincethe
areaofinvestigationisrelativelysmalltheseshi?softhestationsshouldbeinsigni?cantfromthepointofviewofthefishcommunitystructure.
Fishsamplesbroughtonboardarefirstsortedaccordingtospeciesandtotalweightsof
eachspecieswererecorded.
FisheriesacousticalinvestigationscarriedoutintheManavgatarea(zigzagtransects
cruisedshowninFigure5)revealednosigni?cantpelagic?shconcentrationsinoffshore
waters.Most?shconcentrationswerefoundwithinthecontinentalshelfarea.Duetothis
factthetransectswereslightlyshi?edtowardsthecoasttoachieveabettercoverageof
fishdistributions.

2.5.WATERQUALITYINVESTIGATIONS
WatersamplescollectedfromthestationsgiveninFigure1wereanalyzedfordifferent
taskswhichweresummarizedinthefollowing.
2.5.1.SECCHIDISK(SD)MEASUREMENTS
TheSecchiDisk(abasicwhitediskof30cmindiameter)depthwasmeasuredateachstationinordertoobtaininformationonthethicknessofthephoticzone.Thisisdonebyimmersingthediskintothewateruntilitdisappearsandthelengthofropeismeasured.
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2.5.2.TOTALSUSPENDEDSEDIMENT(TSS)
Watersamplesarecollectedwith1-2litersglassorplasticbottlesandkeptinacoolplaceuntilthe?ltration.Thewateris?lteredthroughpre-dried(at103°C)andpre-weighedGP/Ctype(1.2microninporesizeand47mmindiameter)?lterpaperundervacuum.
Filterpaperisthenre-driedat103°Cforonedayandre—weighed.ThedifferenceistheTSSconcentrationaftervolumecorrectionandtheunitismg/L.
2.5.3.FAECALCOLIFORM(FC)ANDTOTALCOLIFORM(TC)BACTERIA
Watersamplesarecollectedwithsteriledarkglassbottlesandappropriateamountofwater(volumeischosenaccordingtothenumberoffaecalcoliformexpectedinthesample)is?lteredthroughsterilemembrane?lterpaper(045microninporesizeand47mmindiameter).Filterpaperisthenplacedinapetridishwhichcontains2mLofMRCBrothnutritionsolutiononspecialpad.Petridishesareincubatedat44.5°Cfor24hours.ThemetallicblueFaecalcoliformbacteriaarecountedandaftervolumecorrectionresultsaregivenasnumberofindividualsper100mLofsample[UNEP/WHO,1983(a)].
Inordertoquantifytotalcoliform,analiquotofseawatersamplestakenundersterileconditions,(volumeischosenaccordingtothenumberoftotalcoliformexpectedinthesample)is?lteredthrough0.45micronporesizesterilemembrane?lterpaper.The?ltersareplacedonthesurfaceofM—endo—agar-M13containedinPetridishesandincubatedat
36°Cfor24hours.Thetotalcoliformcoloniesappearaspinktodarkredspotswithametallicsheen.Theresultsaregivenasnumberofcoliformbacteriain100mLofwater
sample[UNEP/WHO,1983(b)].
2.5.4.DISSOLVED/DISPERSEDPETROLEUMHYDROCARBONS(DDPH)
Seawatersamplesarecollectedasfaraspossiblefromtheeffectofshipandaretakeninto2.5Lamberlitebottlesdirectlyfrom1mbelowthesurface.Sampling,preservationandanalysisofDDPHarecarriedoutwiththemethoddescribedinUNESCO(1984).DDPHismeasuredbyusingspectro?uorometerandhexaneextractsaremeasuredusing360nm
emissionand310nmexcitationwavelengths.Chryseneisusedas a standardforcalibrationpurposes.
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2.5.5.NUTRIENTSALTS
Watersamplesarecollectedwitha GeneralOceanicGo-Flowtyperosettesampler.Pressure,temperatureandconductivityaremeasuredinsin:bya Sea-BirdModel9CTDprobecoupledwiththerosette.Subsamplesfrombottlecastsareputinto50or100mLHDPEbottleswhicharepreviouslycleanedby10%HClandrinsedwithdistilledwater.
Thesamplesfornitrateandphosphateanalysisarekeptfrozenwhereasthoseforsilicatearekeptcoolinthedarkuntilprocessed.Thenutrientmeasurementsarecarriedoutusinga Techniconmulti—channeIAutoanalyzeraccordingtothemethodsdescribedintheTechniconoperatingmanualwithslightmodi?cations,themethodsaregenerallyverysimilartothosedescribedinSTRICKLANDandPARSONS(1972).
Thewatersampleisallowedtoreactwithacompositereagentcontainingmolybdicacid,ascorbicacidandtrivalentantimonyforthedeterminationofortho-phosphateandtheresultingblue~coloredcomplexismeasuredcolorimetrically.
Thenitrateinseawaterisreducedalmostquantitativelytonitritewhena sampleisrun
througha columncontainingcadmium?llingscloselycoatedwithmetalliccopper.ThenitritethusproducedisdeterminedbydiazotizingwithsulphanilamideandcouplingwithN—(l—napthyl)—ethylenediaminetoformahighlycoloredazodyetheextinctionofwhichismeasured.Acorrectionmaybemadeforanynitriteinitiallypresentinthesample.
Seawatersampleisallowedtoreactwithmolibdateunderconditionswhichresultintheformationofthesilicomolibdateforthereactivesilicateanalysis.Areducingsolution,containingmetolandoxalicacidisthenaddedwhichreducesthesilicomolybdatecomplextogivea bluereductioncompoundandeliminatestheinterferencefromphosphateandarsenate.Theintensityofthecolorofthecomplexismeasuredcolorimetrically.

2.6.SALINITYANDTEMPERATURE
TemperatureandsalinitymeasurementswerecarriedoutatthestationsshowninFigurel.Thedataweretakenusinga SeaBirdmodelSBE—9CTDpro?lingsystem.Thesystemconsistsofan underwaterunit(probe)withsensorsfordepth,temperatureandconductivity.Theprobeisconnectedbyasteelcabletoadeckunitonboard.Powerissuppliedtotheprobeanddataaretransmittedfromtheprobetothedeckunitthrougha
conductingwireinthecable.InthemeasurementstakenatManavgat,datawererecordedwhiletheprobewasbeingloweredaswellaswhenitwasbeinghauledout.Insomecases,spikesinsalinitymayoccurduetomismatchinthetemperatureandconductivitysensors.
ThiswasobservedatStations3,6and7(Figure1).Forthesestations,theupcastdataare
presented.
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Profilesoftemperature,salinityandthedensityparametersigma-tareplottedandthe(dimensionless)parametersigma-tisde?nedas:

sigma-t=(density(kg/m3)-1)* 1000.
Intheseplots,thesolidlinecorrespondsto theparameteratthetopoftheplottemperatureorsigma-t)andthedottedlinetosalinity.Theunitsofsalinityarepartsperthousands(ppt)_

3.RESULTSANDDISCUSSION
TheresultsoftheinvestigationscarriedoutatManavgatriverregionarepresentedinthesequel.Thesearearrangedaccordingtothetasks?il?lledandlistedinthematerialandmethods.

3.1.PHYTOPLANKTON
Inthesamples,atleast43diatomand65dino?agellatetaxawerepresent(Table3).33diatomsand52dino?agellatescouldbeidenti?edtospeciesor lowertaxon.Themaximumspeciesnumbersofbothdiatomsanddino?agellateswereobservedinstation2with57species(Table4andFigure6).Thelowestnumber(27)ofspecieswasfoundinSt.9.

Table4.Speciesnumberrecordedateachstation.
Station#ofdepthDiatomsDino?agellatesTotalnumbersamled 18 19 3724 33 5715 22 3714 12 2617 23 40

20 14 3417 23 4219 24 4313 14 2714 24 3815 16 3115 17 3216 21 3912 18 31

3
2
32
4
34

c‘\-In-Jau-bunU:
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Bidduiphiasp.ChaetocerosaffinisChaetocerosdadayi 1250500 750ChaetocerosdecipiensChaetocerosdiversusChaetocerosSD. 250 500Chaetocerossp(convolutus?)Chaetocerossp.(saltans?) 250Chaetocerostetrastichon 75015001500 250Coscinodiscussp.Fragiilariasp.Hemiauiushauckii 250 750 750 500
L_e_;/Jtocyiindrusdanicus 7501000750Licmophorasp.Nitzschiaclosterium 1250250 500250Nitzschiaiongissima 9500 250NitzschiaseriataNitzschiasiculaNitzschiasp. 1000500 1000
Pieurosigmanormanii 750RhabdonemaadriaticumRhizosoieniaalata 2000975097501500020001500RhizosoieniaalataindicaRhizosoieniacalcaravisRhizosoieniacylindrusRhizosoieniadelicatula 250RhizosoleniaimbricataRhizosoleniasetigeraRhizosoleniasp.RhizosoleniastolterfothiiSchoedereliadelicatulaStauroneismembranaceaThalassionemanitzschioidesThalassiothrixfrauenfeldii 1500250080001000Unidentifieddiatomsp.1 250Unidentifieddiatomsp.2DINOFLAGELLATESCeratiumcandelabrum 2500500250Ceratiumcarriense 250 250CeratiumcontonumCeratiumcontonumkarsteniCeratiumcontrarium 500CeratiumdeclinatumCeratiumeuacuaiumCeratiumfurca 750750750
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Station13surf.5m 11m20m30m40mCeratiumfususCeratiumfususseta 500 500 250 250 500Ceratiumhexacanthum 250Ceratiumhirundinella 2250250CeratiuminflatumCeratiumlongirostrumCeratiumIYISCFOCBFOS 250CeratiummacrocerosgallicumCeratiummacrocerosmacroceros

Ceratiummassiliense 250 25010001000CeratiummassiliensemassilienseCeratiumpavillardiCeraiiumpentagonumCeraiiumreticulatumspiraieCeratiumsetaceum 250 250 750 250Ceratiumsp_Ceratiumteres 500CeratiumtrichocerosCeratiumtripos 1000 1750Ceratiumtriposatlanticum 5001250Ceratiumtripospulchellum 2500Ceratocoryshorrida 750 250 500CeratocorysgourretiCladopxyscaryophyllumDinophysiscaudalacaudata 250Dinophysisfava
DinophysishindmarchiDinophysispunctataDinophysissp.1Dinophysissp.2(umbosa'2)Dinophysistripos 500GonyaulaxmonospinaGonyaulaxpolygrammaGonyaulaxturbyneiGonyaulaxsp.(1)Gonyaulaxsp.(2)NoctilucamiliarisOrnithocercusheteroporusOrnithocercusmagnificusOrnithocercusquadratusquadratus 250 250Ornithocercussp. 250Ornithocercussleini 250OxytoxummilneriOxytoxumsp.PeridiniumcurvipesPeridiniumdivergensPeridiniummediterraneumPeridiniumoceanicumPeridiniumovum
PeridiniumpellucidumPeridiniumpunciatumPeridiniumsolidicorne 250Peridiniumsp1.Peridiniumsp‘2PeridiniumsphaeroidenPeridiniumsteinii
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Station13surf.5m 11m20m30m40mPeridiniumtrochoideumProrocentrumsp.Protoceratiumsp.PyrophacushorologiumUnidentifieddinoflagellatesp.1Unidentifiedphytoplanktonsp.1Unidentifiedphytoplanktonsp.2Unidentifiedphytoplanktonsp.3 1500Unidentifiedphytoplanktonsp‘4 1750
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Station14sun’.5m 10m20m35mPhytoplanktonspeciesDIATOMS
AmphoraovalisAsterioneliableakeieyiAsterolampragrevilleiAsterolampramarylandicaBacillariaparadoxaBiddulphiaregiaBiddulpiasinensisBidduiphiasp.ChaetocerosaffinisChaeiocerosdadayi 42501750500 750ChaetocerosdecipiensChaetocerosdiversusChaetocerossp. 5002000Chaetocerossp(convoiutus?)Chaetocerossp.(sa!tans’.7)Chaetocerostetrastichon 500Coscinodiscussp.Fragillariasp.Hemiaulushauckii 15001500500Leptocylindrusdanicus 750 500Licmophorasp.Nitzschiaclosterium 1000 250Nitzschialongissima 1000NitzschiaseriataNitzschiasiculaNitzschiasp.Pleurosigmanormanii 250 250 250RhabdonemaadriaticumRhizosoleniaalata 42502500750110005500RhizosoleniaalataindicaRhizosoieniacalcaravisRhizosoleniacylindrusRhizosoleniadelicatulaRhizosoleniaimbricataRhizosoleniasetigeraRhizosoleniasp. 250750RhizosoleniasioiteifothiiSchoederelladelicatulaStauroneismembranaceaThalassionemanitzschioidesThalassiothrixfrauenfeldii 500225025065001500Unidentifieddiatomsp.1Unidentifieddiatomsp.2 250DINOFLAGELLATESCeratiumcandelabrum 45001750250 500Ceratiumcarriense 250Ceratiumconto?umCeratiumcontoriumkarsteniCeratiumconirarium 250CeratiumdeclinatumCeratiumeuacuatumCeratiumfurca 4250250250
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Station14surf.5m 10m20m35mCeratiumfususCeratiumfususseta 250 750 750CeraiiumhexacanthumCeraiiumhirundinella 1250CeratiuminflatumCeratiumIongirostrumCeratiummacroceros 250 250CeratiummacrocerosgallicumCeratiummacrocerosmacroceros
Ceratiummassiliense 500 2501000CeratiummassiliensemassilienseCeratiumpavillardiCeratiumpentagonumCeratiumreticulatumspiraleCeratiumsetaceum 250 250Ceratiumsp.Ceratiumteres 500CeratiumtrichocerosCeratiumtriposCeratiumtriposatlanticum 500 250 750Ceratiumtripospulchellum5001250
Ceratocoryshorrida 15001000750750
CeratocorysgourretiCladopxyscaryophyllumDinophysiscaudatacaudata
DinophysisfavaDinophysishindmarchi
DinophysispunctataDinophysissp.1Dinophysissp.2(umbosa?)DinophysistriposGonyaulaxmonospina 500
GonyaulaxpolygrammaGonyaulaxturbyneiGonyaulaxsp.(1)Gonyaulaxsp.(2)NoctilucamiliarisOrnithocercusheteroporusOrnithocercusmagni?cusOrnithocercusquadratusquadratus 250Ornithocercussp.Ornithocercussteini
Oxytoxummilneri
Oxytoxumsp. 250PeridiniumcurvipesPeridiniumdivergensPeridiniummediierraneumPeridiniumoceanicumPeridiniumovum
PeridiniumpellucidumPeridiniumpunctatumPeridiniumsolidlcomePeridiniumsp1. 250Peridiniumsp.2 250PeridiniumsphaeroidenPeridiniumsteinii
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Figure6:Speciesnumberofphytoplanktollobtainedfromeachstation‘
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Althoughdiatomswere representedwitha lowerspeciesnumbercomparedto
dinoflagellates,theydominatedallthestationsintermsofabundance(Table5).RhizosoleniaalmawasthemostabundantandmostoccurringspeciesoffManavgat.The?vemostabundantspeciesofeachstationaregiveninTable5withtheirrank.AmongthemareC/melocerosl€II‘CISiC/70)],Hemia/us/7m/ckii,T/1a/assiolhrixfrauenfeldiiandCeratiumca/zde/abruni.
Thenumberofspeciespresent(>100sp.)inthepresentstudyishigherthanthat(30species)foundfromtheonlypreviousstudy(KIDEYS,1989)carriedoutintheMediterraneancoastofTurkeyinthesamemonth(i.e.June).HigherspeciesnumberofthepresentstudymaybeduetoeffectofManavgatRiver.Itshouldbenotedthatallsampleswere?lteredthrough55micronmeshandsmallerspeciescouldnotbecaptured.ThereforeitisnotpossibletoassessthecontributionofthesesmallerspeciestothephytoplanktoncompositionoffManavgat.
ThephytoplanktonabundanceoffManavgatwasverylow(maximum62600cellsm'3),howeverthiswasnotunexpectedduetoseasonalpictureofphytoplanktondevelopmentintheMediterranean.StudyingmonthlycompositionofphytoplanktoninMersinBayduringacompleteyear,KIDEYS(1989)foundthatphytoplanktondominatedmainlybydiatomsreachesbloomconcentrationsinFebruary.ThedominantspeciesChaetoceroscurvisetusattainsconcentrationsover2.5millioncellspercubicmeter.Howeverpopulationisatitslowestlevelduringsummerwithvalues<1000Ocellspercubicmeterwhichiscomparablewiththevaluesfoundinthepresentstudy.
UnfortunatelythereareverylimitednumberofinvestigationsonphytoplanktonofTurkishwatersforadetailedcomparisonwiththisstudy.MostofthespeciesobtainedinthisstudyhasbeenfoundinvariousstudiescarriedoutalongthecoastsofTurkey(Table6).Howevera fewspecies,suchasAmp/ioraova/is,Asterionellableakeleyii,Biddu/phiaregia,Nirzsc/iiasicz/Ia,andSim/roneismembranacenetc.arereportedfirsttimefortheTurkishwaters‘
Table6:OccurrenceofphytoplanktonspeciesofManavgatalongTurkishcoastsandintheeasternMediterraneanSea(usingunpublisheddatafromMissE1ifEker).
1)Thisslud_v 2)BAYRAKDAR,19943)KIMORandBERDUGO.1967 4)KORAY,19875)KlDEYS,1987 6)BENLI,1983-19847)FEYZIOGLUandSEZGINER,1992 8)KIMORandWOOD,1975

Species IMedit.SeaIAegeanIBlackSeaDiatomsA/nplvoraova/is 1
Asiero/rtmprama/jvlnI1dI'C(1EHRBG. l.3.5 4 8
A.v/ex-0/amprngr-evil/ei(WALL)GREV. l.3 4 8
Aster/‘one/lablea/re/eyi 1Bncil/a/‘inparndoxnGMJZLIN 1.5 4 6Bicldzrlp/1inpl!/C/10//(1 1 4
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Species Medit.SeaAegeanBlackSeaBidzlulp/winreg/'12 I
Birlzlu/p/viaSp‘B/‘dd://p/1insinensis
C/merocerasconvolulus.7

1
1
1

C/metace/‘OsdadnyiPAV. v.
C/merocerosdecipie/1:CLEVE 4>
C/metoce/‘asdiver‘5usCLEVE ........—'u.u. O\l\J0O\)Clmelacerossallzms?
C/metoceroxtetrasticlmn
C/metocerosIerra.x'Iiclw11CLEVE
Coscinadisclzssp.Cosci/mrliscusI‘[Jdf(1fIIS
Fr‘ngi//ariaSp..7
Guir1m'(/iaSp.Hemiau/1/5/mnclviiGRUN.inVANHIEURCK
Leptoc_\«'/inzlrusL/anicr/SCLEVE
Leptacy/iI7d1‘icI15mi11iInusGRAN
Licmop/10/'asp.Nifzsc/7iaclosrerimn(EHR)WM.SMITH
Nitzsc/viaIangissinm(BREB.)RALFS
Nitzsc/viaseriatnCL.
Nitzschiasicula
Nilz..vc/via5p.Nitzc/tinpl/11gen.vGRAN
P/eurosig/nuIvor/uamvii
R/mbtlnne/Naad/‘ialicum
R/1i:05aIeI1ia(1/amBRIGHTW. 2,6.7,8Rhizosaleniaa/amindica
R/7izoso/eniaca/ca/'avixMSCHULTZE $3-l‘s«b-F-I»2,6,7,3R/vizoso/eninCy/im/rz/5Rlvizosoleniade/iczzm/nCLEVE
R/1i:.'0s0/cniaimbriczllaBRIGHT
R/vizaso/eninsetigemBRIGHT
RI1iz0:olem'aslo/tel;/ol/viiPERAG. J‘-J‘-$>-IAR/Iizaxa/eniasp.Sc/wer/erelln0'2/immlaPAV.
S/(7l(l‘0I7C’I'SI718/1I1)I'(Il'I(7C€l7
T/7a/tzssionemar7it:.<'c/vioidexHUST.
T/m/assiol/17'ix?'aue/1/E/diiGRUN. L..vw»—-Unu-Dino?aocllatesCeraroco/gm"/70/‘r/'(/aSTEIN.
C(.’7‘(lI()C0/‘_\‘.S'gm//‘re/IiCemlizmzCalida/ab/‘z/I7:(EHR.)STEIN
Cerazimncm'rien_s'eGOUR.
CBI‘?[iIl}IIC0171!)/‘IHIII
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Table6continued
Species Medit.SeaAegeanBlackSeaCernliumco/110/‘tumI.'m'.r/eni(P./\V.)SOURNIA
Cerafir/InCOI7lI‘(1I‘i!llIlGOUR. l.

1.5Ce/‘at/‘umdec/I/mnmlKARST.
CCI‘[l[i!ll7lEIIUCIIII/II/II 4-P-I‘-Ceraliz/mfurca(EHR.)CLAP.&LACHIVI
Ceraliumji/su:(EHR)DUI.
CeI‘atir.1nI?lsusSGIII(_EHR.)SOURINA
Cerutium/Icxacan//H./mGOURRET »_‘u

.
U

Cemriumin?an./m(KOFOID)JORGENSEN
Ceratimn/a/1gi/‘ax!/‘usGOURRRET ._‘L.a»—-U: -I‘-F-J3-5>-4‘-C€I‘?IiII/IIl7Il1Cl‘UCCl‘DS
Ce/‘a/imnl7I{1CI‘0C(.’/‘OSga/licz/In(KOF.)SOURNIALu

»—n
U: Je

Cer-nlfmnm.mac;-ace/-as(EHR.)SOURNIA Jé ta
Ceratimn/rlnssiliemc(GOUR)JORG. »—-LII
Crzrariumznnssi/ie/152/ua_\:w'lien5c
Cara/imnprlvi//z11‘c’/iCeralimnpenmgammzGOUR. >—-L.2»—n»—4g,:»—-LII 67.8Cemiiu/nrericu/alumxpirale(spiralfs) _.U...CernlimusemceumJORG. U.
CemlimntermKOF. U:
CeralimnII‘ic/Ioceros(EHR.)KOF. 2.8CeralilllnIripos(I\/IULLER)NTTZSCII ._.._..._.»_.U. 27,8CeraliumIr/"pasnr/an/icum
Ccrzlliumtriposp1//C/we//um(SCHRODER)LOPEZ-—4>—-b-|k»Jb.\LaJ‘

uu

-I3-3‘-4-‘-V-4‘-Clac/opyxiscaryop/1_vI/1/1):(KOF.)PAV. »—a14)
Di/7apI1_v.\'iscam‘/nlacam/alaRAMPI
Dfllap/Iyxispunc/azaJORG. K~Jl\>OOI\JDinop/1_v5isfavaDinap/1_vsi5/vindnmrc/11' —...._.»..-Di/mp/1_vs'isIriposGOURR. 1,3Dinop/7_vsismnbosa.7
GOI1_\-‘nu/axIurbyneiG0/vym/laxnleslcensis.7
G0/7_vm1/axma/Ia.s'pi/mRAMPI
GOI‘I_\/‘(III/lI.\'p0/_vgmmIImSTEIN
Nocti/ucamilinrisSURIRAYstLAMARCK
OI‘I1iIl70ceI'cI/5/velcroporusOr/1i!/vocercusmagm_'/icus >—.._.._.._.._.._.._.._.Ornillvacercusqt/adminsqunzlmlusOr/1i//mce/-cl/5sleini .—A.—awuOrniilmcercussp.
Ox)‘/oxumbrl./11cI1ii.7
OxyloxmumilneriMURR.a.WI-HTT
0x_v1u.\'mnsea/opnx? »_.._.».....»
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Table6continued

Species Medit.SeaAegeanBlackSeaPer-it/im'umClnzzz/icans 1 4Peridinizmlct/rvipes 1 7Peri:/initmlr/epre.mrm.7(BAILEY)BALECH 1,3,5 4 6.7Per/'(/im'unI(live/‘gensEl-IR. 1 4 6.7Pei‘/'zii71i7/mc/6370/15? 1,3Peridilvii/Ingrrmz/e.7 1 4Peridi11imngra/1/"I"?OSTENTELD&PAULSEN 1 6,7Peric‘Jim'u/nmedire/-ranezlni 1Peri:/I"/7/"umovum 1
Perizliniunzob/ongarum?(obI0/tgmn)1 7Peridiniumocennicmn 1 -lPeridiniumpel/uci(/um 1 4 7
Peridi/iii/n1pzmcmn//1:1Peridinimnso/itlicorneMANGIN 1 6.7Peri!/iii/‘umsp/zaemir/en 1I’eridi/Iiu/11.SfGiI'1HJORGENSEN 1 4 6,7P2/‘it/inimnlroc/midcmli(STEIN)LEMMERMANN1 4 6,7Perir/iziimiiSp. 1 71’r0rocm1//‘znnSp. 1,5Prolocemriil/1:area/mum? 1
Pyr'0pI7acusI101-0/agium 1.3 4

3.2.ZOOPLANKTON
Allzooplanktonspeciesfoundinthesamplesareknownascosmopolitan,widespreadcomponentsoftheMediterraneanandAtlanticzooplanktonfauna,thereforespecieslistgiven(Table7and8)isratherconsistentwiththeresultsofsimilarzooplanktonstudies(AKYUZ,1957;GOKALP,1972;KIMORandWOOD,1975;GUCUetal.,1991)intheeasternMediterraneancoastofTurkey.
Thecopepodswerebyfarthedominantzooplanktongroup.Thegeneralpicturepresentedbyzooplanktonassemblagesistypicalforthecontinentalshelfhabitatsintemperatelatitudes(LONGHURSTandPAULY,1987).AmongcopepodsspecieslikeParacalanz/spa/musandO/‘I/70/IaNanawhicharecharacteristicforrelativelylowersalinitiesare
dominant(Table7and8).Ingeneralspecies(suchasMecynoceraclausi,Caloca/anuspavoandOil/wnaplumifera)havinglongantenna,setae,andsimilarappendageswhicharetheadaptivestructuresagainstlowerdensity,wereformthemajorityoftheCopepodaoftheregion.



Table7:Percentagedistribution(relativeabundance)ofzooplanktonspeciesinthe
samplesoffManavgatriver.

Stationnumber
Taxonomicgr0up\Spccics|1|2 |3|4I5[51713]9|1o[11|12]13]14CopepodaAcnrriaclans/' 0.16 0.230.250.34 0.32 0.21
Acariia/alisetosa 0.17Calanus!er7m'corI1is0.311.031.900.25 2.460.34 1.27 0.81
Caloca/mmspmvo0.310.17 2.480.910.491.020.182.416.983.8413.148.887.29
Cem‘/'opngeslcraye1'i0.47 0.991.034.180.340.59 0.400.850.76
Centropageslypicus3.726.905.694.962.395.160.345.531.61 0.20 1.130.20
Cenrropngesviolacei/5 0.25
C1(1Il.S'0C(1/(I/7llS[1l'ClliL‘0/‘!7iS0.990.11
C/_\-'tcmI1eslI'araslrara 0.21
C/ytclmesrrasci/re//ara 0.06 0.20
Copilianledile/'1'a/1ea0.16 0.63 0.380.40
Co/jvcaeusclausi 0.31 0.12
Coljvcaeusspeciosz/50.160.860.471.242.281.47 0.413.214.766.674.244.915.87
Eucnlm1z/scrasrus 0.801.23 0.06 0.32 0.640.190.61
Euc/metaelanga/HS 0.11
Eute/‘pi/m(lCl1I[?‘0l1S 0.11
1.riascIa\’i/70:0.34 1.713.44 0.12 0.20 0.20
LensiaInulliclism/rt 0.40
.1/ecy110ceraclau.<'i 0.68 0.340.240.801.275.251.062.656.88
A”/I'CI‘0Sl31'L’//(1I‘DSL’(I 1.02
Nnup/ins(Copepod)0.620.34 0.500.460.250.000.880.400.953.640.421.323.04
011/10I7(II7(II7(I59.07356622443.427.122.366.5572344.423.496.674.8788810.32
Oi//10/10p/umI_'/'r'I‘a0.470.520.797.69 2.951.020.414.422.226.676.784.918.30
Oncenmedilerra/12a3.570.69 1.495.937.131.711.354.026.0312.128.057.1813.7'
Pm'ncnlanu.s'pawns19.332.9.21.3Z‘l8.38.4-137.3522.1812.055.42-19.2136.342.833.8-124.29
Pon/el/amezliterrmen 0.06
TeIno1'n5I_1.'/if/era0.930.3-!0.630.991.031.720.340.065.229.523.645.724.917.09Unde?ned1'1(lI'])ElC1iCO1C1 0.20
Cludoccrai
Ei-'n¢/ne.\71iI7I_'/em1.551.380.000.74 0.74 0.061.612.541.621.271.130.61
Evad/1cIcI'_QC.5‘Ii17(70.16 0.401.270.200.850.57Prmilian\r'im.r/ris 0.170.16
BosIm'm7/ongi/'o.r/rlis2.240.160.500.110.001.370.06
Apm11i])0(1:I 0.20
SiplionnplloraAbylopsis(esc/1.rc/70/Izi)0.2" 0.340.060.800.950.40 0.380.20
Bassia(1)0550/7.vis) 0.2’0.11 0.34 2.41
Ca1ycop1i0rcs~Siphonophom0.160.17 0.25
Eur/a.\'iaSpirr1/is 0.400.32
Rosacca(cyiiibiforinis) 0.50
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Table7continued
Stationnumber

Taxonomicgroup\SpccicsI1I2I3I4I5|5I7I3I9|10I11|12I13I14Ostrncodzl
Cypridinamedilerm/12a 1.011.270.761.42
Conchoeciaobmsa/a 0.181.200.63
Ptcropoda 0.400.32 0.57
AppendiculnrizlOikop1eura(capl1ocerca)6.9815.346.0012414.457.862.053.537.636.036.462.979.833.24
Rndiolnria 0.17
Trncllynuzduszlc 0.20
ClmctognathaSagittasp. IO.16I0.17I0.16I0.50I0.91I| I0.06I1.2OI0.95I2.22I1.-18I2.0SIl.21SnlphidesSa/pademacrnricaLI I I0.74II I I I I I I I I1\‘1cr0pl:mktonCirripcdia1an'ae 0.78 0.350.400.321.010.64 0.40
Fishegg 0.62 0.160.250.230.25 0.290.400.320.400.851.700.81
Fishlarvae 0.34 0.23
Polychaelalarvae 0.16 0.340.060.40 0.570.40
Decapodlarvae 0.16 0.250.570.49 0.350.800.630.810.422.461.42
Echinodcrmlarvae(Pluteus 0.20

Table8:ZooplanktonabundanceoffManavgatriverdelta(numberspercubicmeter).
Stationnumlxcr

Taxonomicgroup\spcciesI1I2I3I4I5 I6 I7I8 I9I10I11I12I13I14
CopcpoduAct:/‘tinclazzsi 10 4 2 5 3
Acnrria/atixerosa 4 1
Ca/(711113IE/‘Ill/C0/‘HIS16 24 1225 20 18 9
Calaca/am/s[Java 16 4 51 16 4 11 2311677 18485 78
Cenlmprzges/(Faye/"i24 20 18 35 37 8 12 7
Ce/1/rapagestypictzs19616336710243 43 34816 4 11 2
Ce/vlrupagesvia/ace:/5 5
Clmzsocnlam/sarcuicar-nix 20 2
C/>lr'f:3))II1CSlI‘1'lraslrara 3
C/ylem/7e5//‘nSCI./IL’//(7/£1 4 2
Copiliamezliler/‘:1/lea8 4 11 4 4
CoijvcaeusC/ausi 16 7 0
Corycnez/5speciosus8 20 31 25 41 12 26 31 79 13459 47 63Eucrl/anusCI‘0S.WIS 14 10 4 5 9 2 7
Euca/aimselongalus 2
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StationnumberTaxonomicgroup\Spccies1 2 3 4 5 6 7 8 9 10 11 12 13 14Euferpi/1aacuti?ozvs 2Isiaxclavipes 8 31 29 1 7 4 2Macy/mceracltmsi 12 1 15 8 21 10615 25 74Azlicrosele/Inrosea
Naup/ins(Copepod)33 8 10 8 2 56 4 16 73 6 13 33Oil/7am1naI1a310584340138911200185 459343 5813468 85111OiII1a/7ap/1/nzlfera24 12 51158 24 26 43 3713495 47 890/1ceaInedirerrm7ea18716 3110659 85 3910024411369148
Paracn/mm.vpm'vus10197781375377151310 756535815733599324261Pantella/nediterranen 4
Te/no/'aslyl:fe1'a49 8 41 20 18 14 4 5015873 80 47 76Unde?nedHarpacticoid 2ClmloceraEvadnespi/11_'/"era81 33 15 6 4 16 42 33 18 11 7Evadnetergesti/1a 10 4 21 4 12 5Pc/1i/inzlvi/‘oslr/'5 4 10
Bosmi/InIozvgirmvtrlis53 10 10 2 4
A]1mhi])o(l:I 2
Siphonnphom/Ib_v/opsis(esc/zsc/wllzi) 5 4 8 16 8 4 2Bassia(basse11si:} 5 2 23
Calycophorcs-Siphonophora8 4 2Eudoxinspira/is 4 5Romcea(c,wnbif0r/nis) 10Lens/"nmulticristam 4OstracodnC_vp/‘idi/mmedilcrra/wen Z018 7 I5Conc/meciaobit/min 11 12 11
Ptcropodu 4 5 5
AppemliculuriaOikoplcura(caphocerca)36736338725579 65 21722274 10013041 94 35R21(1i01:u'i11 4 5
Trzxcllymcduszlc 5 4Chactannnthzl
Srlgi//asp. |s|4|1o|1o|1c‘[I4I12I16I45I21I20I13SnlphitlcsSn/pademos/‘micaI I I15I I I I I I I I IMcroplmktonCirripcdinlarvae 1 22 4 5 20 9 4Fishegg 33 10 5 4 2 19 4 5 8 12 16 9Fishlarvae 8 4
Polychaezalaxvae 8 4 4 5 4Dccapodlzlrvac8 5 10 4 5 22 8 11 16 6 24 15Echinodcrmlarvae(Plmcus 16 2Total 525623636448205217878292646297966165620173999581073
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3.3.BENTHICINVESTIGATIONS
Inthesequeltheresultsofexperimentsofscubadiving,dredgetowsandgrabsamplingaregiven.
3.3.1.MACROALGAEFROMDIVING
Thedivingexperimentrevealedthattheregion(10-Omdepthrange,Figure2)seemstobeoccupiedbytwomarinemacroalgaenamelyZasleramarinaandPosidoniaoceanica(Table9),thedominantmacroalgaebeingtheformer.Thisspecieswasdistributedinpatchesofvaryingdensity,whichmadequantitativeestimationverydifficult.Ontheotherhandtherewereapparentdifferencesamongtransects.ThedensityofZostemcanberankedindecreasingorderasTransect2,Transect3,Transect4andTransect1.

Table9:Qualitativeevaluationofscubadivingexperiment(0-10mdepthrange)
Transect#in
Figure1 Speciesencountered Remarks

1 ZOSl€I‘[lNI(l/‘I-/70 Fronicoastlineto9metersdepthnoplantwas
encountered.From9meterstotheendofthetransectZosleramarina(ANGIOSPERMAE)wastheonlymacroplmespecies.2and3 Z05/L’I‘(1I]l{1I‘I'I7(]Ac-embularinmet/ilermneaThesetwotransectswereverysimilarandthereforeevaluatedundersameheading.TheZosreramarina
wasagainthedominantmacrophrtcandtheywere
encounteredallalongthedivingroute.HighestdensityofZosreranmI'I'ImwasobservedalongthesetwotransectsascomparedtoTransect1andTransect4.
AmongZ.nmriimfewindividualsofAcetabuIuriamedilerranea(Cl-ELOROPHYCEAE)whichwere
attachedtoseashellsandhardsubstratewasobserved.Zaslernumrina

Posiduninacennica
.~'lcetab11/ariamedilerrnnca

ThedominantmacroplmewasZostcramarina,whichcoveredthedepthsbetween6to10metersalongthetransect.AmongtheZ.marina,somerhizomesofPasidoninoceanica(ANGIOSPERMAE)andafewindividualsofAcetabulariamediterraneawerealsoobserved.

ohmhisKt“?'
&?t»‘vl.e._..,.._____._____Vv———«4—~-~
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Quantitativeevaluationwasmadeattransect3(mediumdensityrange).Inthistransect49rhizomsofZ05/erawasfoundin0.8m2area.Thisisequalto62rhizomsperml.
ThedominantspeciesoftheinfralittoralzoneoftheMediterraneancoastisPosidoniaoceanica,whichcoversalmostentirecoastalbandwithin0-40mdepthrange.However,itisanstenohalinespeciesanditdoesnotattaintohighbiomassvaluesinbrackishwaters
(underfreshwaterin?uence).Zosreramarina,ontheotherhandisabrackishwaterformandfoundinabsenceofP.oceanica.Theirstandingbiomassesarethereforeafunctionofsalinity,turbidityandlevelofcompetition.Thenumberofrhizomesfoundintheprojectarea,whichisgivenasanindicatorofdensity,isnotavalueofregionalcharacteristic.Ontheotherhand,ifthedensityofZ.marinaiscomparedwithP.oceanica,latteralwaysformsdensermeadows.

3.3.2.DREDGESAMPLING
ResultsofthequalitativeevaluationofthedredgetowsaregiveninTable10.Ascanbeseenfromthistablethefirstthreetransects(Figure3)inthenearshoreregion(lOmdepthrange)weredominantlyoccupiedbytwolivingmarinemacroalgae(ZoxlemmarinaandPosidoniaocea/IicrI)_
Inthenextdepthrange(20—25m,Figure3)thesituationseemstochange.Atthewestem
transect(#4)stillmacroalgaewerefoundbuttheseweremostlyrhizomsoftheZoszeramarinaandPoxidoniaacecmica.Additionallytherewerevariousdeadshellsofmarinemollusks.Movingonthisdepthrangetowardstheeast(transects4-6,Figure3)thispicturechangesslightly.Polychaetawormsandsometerrestrialplantdebriswereadded(Table10).
Inthedeeper(z85m)dredgetransects(#7and8)againwesterlytransectcontainssome
remnantsofmacroalgaehoweverthedominantindividualisthePenmm/Iart/braanddeadorlivingmollusks.Transect#9locatedattheeastinthedepthrangeof65m(Figure3andTable10)containmostlydeadmollusksandothershells.
Insummaryitcanbesaidthatthenearshoreregionwhichisunderthein?uenceoftheManavgatriverwasmostlyoccupiedbythemacroalgaewhiledeeperpartscontainedmainlyamixedpopulationofmollusksandoccasionallyotherfaunalcomponents.
TheoccurrenceofmanydeadshellsofmarinemolluscsatrelativelygreaterdepthscanbeconsideredtypicalforthesteepslopesoftheTurkishMediterraneancoast.
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Table10:QualitativeevaluationofdredgetowsoffManavgatriver.

Terrestrialplantpans

Transect#inDistance Species RemarksFigure1 towed encounteredI 0.31nm Zosternmari/m Dominantspecies(mostlvliving)Pam‘/an:'aocen/1ica Searcelv(living)AJH//ussu/'/mrleius 5.8cm
Bn//mspodns 5.8cm
Linen/‘c/‘nusVerna/is 10gCommmedilerrmveus5Cm

2 0.37nm Zosreranmrina MosllvdeadComm‘Illed//El‘/‘?I1EMS6indivof3cm
Pace//use1'vI/Irilvus7cm
Bot/1115podns 5.5and6.5cm

3 0.54nm Z0.Z\‘lL’I‘[1marina Dominant2100gCo/ms/Izedirezwaziezts1indiv.Te//inna/hicnns
NnS.mI‘I'I/Smufaliilis afewPisa(1/’/Ilnfa 1indivcrab
Paar!/‘ushem/1m'n'1/51indiv
Ocmpusde?/ippi 1indiv.Sepia/n/'0I1(/0/eri1indivPorn/m/ssp. 1indiv.slnilncrzzp/wsodes l indiv.
Dip/anlus(111111:/nI'is2.5Cm

4 0.44nm RliizomsofZosleranmrina
andPosit/oninaceanicn
Buqlexsidimn/urc-um 7cmand8cm(3indiv.)Gonnp/ax/-/10/uboirles42indiv.
1\"£’\’L’/‘iI(Ij0S§p/7l'I1(lDeadTe//inna/bicnns Dead
Cerir/1/'0psixI1./berculnrisDead
Apor/‘Imrispespe/ecaniDeadTizrrile/lacar/Immiis DeadSlromlmsdeco/‘us Dead5 0.3nm Ga/10p/nxr/mmboia'es3indiv.Ccrif/?opsisIubercularisDeadTe//inn(1/b/'Cm1.s‘Dead.brokenPolvcliaetaworms 3indiv.(Nerci:sp.?)Terrestrialplantdebries6 0.36nm Polvcliacta 1indiv
Gonoplaxrhomboide: 4indivBivalveandgastropodshellsDead.brokenTe//inanl/Jicans Dead7 0.51nm PosicloniaandZosrem remnants
Permn/Ir/rtrub/~11 8indivTammzalea living
T1/r/‘ire/Incommimis broken
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Table10continued
Transect#inDistance Species Remarks
Figure1 towed encounteredEchinodermshell brokenNucu/amic/eus DeadPmzurusberr1/rardirs2indiv.P0l7fClC[1I‘iScatap/Imctus7indiv.Acani/mcardiaspinosa1indiv.NzllicariusSf€l'CllS—l1llISC(1l‘lIIll3indiv.Plasticmaterial rests

8 0.51nm Pemmlularubra 29indiv
A/ic1'ocnsmm'po/wnorp/1us3indiv/II‘l1()Q/OXSIIS](lI('l'I1(I 6cm
/lIcv0I1imnpal/nnmmlindivAnia/i.rilmequicaslnlumDead
C/arm/asp. Dead
]\’evm-irajosep/1i/mDeadPectensp. Dead
I’?/‘ulelustr/"qt/ererDead

9 0.46nm Apol‘/'/1aI'ispaspa/acaniDeadA/Hrcxbrandu/‘is DeadDrmniapersonnm 1indiv.Pisan1-ma/a 1indiv.Alcvaniumpnlmnrmn1indiv.(stickedtoPisaarnmta)CI/.§pidarr'ncuspizialaDeadBuccim/Iumcorner/m Dead.»lr7ra/ixirmeqz/icasm/umDeadPecle/1Sp. Dead.brokenTelli/mnlbicrms DeadClnmvsopercu/nrisDead
Op/ultrale.\’IIII‘(7l(Z livingBrvozoa DeadLiocnrci/11/5depura/or1indiv.

3.3.4.GRABSAMPLING
Theidenti?edanimalswerecountedandthename,speciesnumberandabundanceofeachspeciesareshowninTables11and12.
Inthestudiedareaa totalof141macrobenthicspecies,representedby948individuals,wereidenti?ed.Theseconsistofpolychaetes67species(47.5%),mollusks45species(319°/o),crustaceans22species(156%)andmiscellanea7species(4.9%).
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Table11.Totalnumberofspeciesandindividualsofbenthicinvertebratesatthesamplingstations
PolychaetaMolluscaCrustaceaMiscellaneaTotal .

DepthNo.ofNo.ofNo.ofNo.ofNo.ofNo.ofNo.ofNo.ofNo.ofNo.01’Stations(m) sp. ind. sp. ind. sp. ind. sp. ind. sp ind.

1 13 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 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 I 1 2 2 27 59
13 85 12 55 2 5 0 0 D O 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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Table12.Speciescompositionandnumber(per0.11:12)ofbcnthicfaunaat thesamplingstations.
Total

Species 1 2 3 4 5 6 7 8 9 1011121314 abundance(%)

POLYCHAETA
Amphareridaesp. 0 0 0 D0 0 0 0 0 0 0 0 0 2 2 0.52Amphitritesp. 0 0 u 1 o u o o u 0 o o 0 u 1 0.26Ancixlroiyllisxp. 0 0 0 0 0 0 0 0 0 0 O 0 1 U 1 0.26Aphroditidae:p. 0 0 0 0 0 O0 0 0 0 0 1 0 0 1 0.26AricideaSp. 0 0 0 U0 0 0 0 0 0 U 1 1 5 7 1.85
Cayitellidaesp. 2 0 O 0 0 0 0 0 0 0 0 0 0 0 2 0.52Chaetozanexetuxa 0 0 0 0 0 0 0 0 0 0 2 0 0 1 3 0.79Chanecollaris 1 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0.52Chanenfacuxtica 0 0 0 0 0 0 0 0 0 O 0 1 0 0 1 0.26ChaneSp.I 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2 0.52ChaneSp.2 0 0 O0 0 0 1 0 D U 0 0 0 0 1 0.26Cirratulidae(.rp.I) 2 0 0 0 0 0 0 1 0 0 0 0 0 0 3 0.79Cirratulidae(.\‘p.2) 0 1 0 0 0 0 0 0 0 0 0 0 U 0 1 0.26Cirratulidae(sp.3) 0 0 0 O U 7 0 0 0 0 0 0 11¢30 51 13.49Cirraxuluschrysoderma0 0 0 0 5 5 2 0 1 2 0 A 1 11 31 8.20Cirriformiasp. 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0.26
Clymenegracilix 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1+ 1.05
Clymenzsp. 0 0 0 0 0 0 1 0 0 0 1 0 O 0 2 0.52Caxsurasp. 0 0 0 0 0 6 0 0 0 0 0 0 0 1 7 1.85Ehlersiacornura 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.26Ereonexp. 0 0 0 0 0 1 O0 0 0 U 0 0 0 1 0.26
Euphroxynexp. 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.26
Glycerzzcapitata 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0.26Glyceraconvoluta 0 0 0 0 0 0 1 0 D D 0 0 0 0 1 0.26
Glycerasp. 1 0 0 0 0 0 0 2 0 1 1 0 0 0 5 1.32Ganiadaemerita 0 0 0 0 U1 1 0 0 0 0 0 U U 2 0.52Hzzrmothoeimpar 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0.26Harmothoelunulata 0 0 0 0 0 O0 0 0 1 0 0 0 0 1 0.26Harmuthoexp. 0 0 0 1 U0 0 0 0 0 0 0 0 0 1 0.26
Hyalinaeciafauvcli O0 0 0 0 1 0 0 0 0 0 0 0 0 1 0.26Laonicecirrata 0 0 O0 0 1 0 0 4 0 0 0 0 0 5 1.32LumbriconereixcaccineaO0 0 0 0 1 0 0 0 0 0 0 0 0 1 0.26Lumbrinerisfragilxlr0 0 0 0 0 7 0 0 2 2 0 1 0 0 12 3.17Lumbrinerixfunchalenxis0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0.26Lumbrinerisimpatienx0 0 0 0 1 5 0 0 0 0 0 1 0 0 7 1.85Lumbrinerislatreilleii 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0.26Lumbrinerissp. 2 1 1 0 0 2 1 0 1 0 0 1 2 1 12 3.17Lysidicesp. 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0.26Magelonapapilliocarnis0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0.26Melinnapalmata 1 1 0 0 3 0 3 2 0 0 0 0 0 0 10 2.64Nephthyxcaeca 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0.26
Nephthyxxp. 0 0 0 0 3 0 1 0 0 0 0 0 0 0 4 1.05NereixSp. 0 OU0 O1 0 0 0 0 0 0 0 0 1 0.26Nerinefoliosa 0 0 0 0 1 1 0 0 0 1 0 0 0 0 3 0.79Nommaxtuxaberan: 0 0 0 0 0 2 0 1 0 0 1 0 U 0 4 1.05Notomastuxlatericeus 0 0 0 0 0 2 0 0 1 0 0 D 0 0 3 0.79Nommastu:sp. 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0.26Paraonixlyra 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0.26Peraloproctusterricola 0 0 0 0 0 2 0 0 0 0 0 0 0 D 2 0.52



Table12.continued
Pholaexp.Pismcrixtata
Pistasp.Paecilachuetuxxerpen:
Palycirrussp.PrionaxpiacirriferaPrionoxpiosp.PrionoxpiosteenstrupiPszzmmolycesp.Rhadineloveni
ScolaploxarmigerSigalionsp.
SpiofilicornixSpiaphanesbarnbyxSternaxpixscutata
StylariaidexSp.Terebellidexxtraemi
Typosyllixarmillaris

MOLLUSCA
GnstropodaBittiumreticulatumB.reticularumIatrellei

Bullasp.Bullasrriata
CallinstomagrunulatumCerirhiapsixmbercularisConuxmediterraneux
Cytrararaeniata
Eulimasp.Eulimaralaemz
FasciolarialignariaGibbularnagnuxNamariu:mutabilisNaticariushaebreuxOdoxmmiaacunz
Odosmmiaczmoidea
Ovatellasp.Rimoavariabilis
Rismaventricosa
Smaragdiaviridi:
Srrombuxdecorux
Truncularopsixtrunculux
Turbonacimex
Turbnnidlapux?laTurritellzzcommunix
Turritellasp.

Bivulvia
Abranitida
CerastodermaeduleCorbulagibbaDosinialupesLutrariaangustiorMacomacommunata
Mactraxp. oooo—-eacoooo—-uIo<:<:>oc>oc>oQ<:<:oc>OoOor\)—-oooooooooaaooooooo

ooo<:_:ooC>N._-ooooooooooooooocoooooooaooczooooocroooooooo
ooooooocoon:-czoooooooooooooooooooaooooooocoooooooocoo
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0.26
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0.26
0.26
6.34
0.52
0.26
1.05
4.76
0.79
0.52
0.26

10.20
1.00
0.60
1.40
0.20
0.40
0.40
3.40
0.20
1.40
0.80
1.00
3.20
0.40
0.20
1.80
1.20
3.00
0.20

22.00
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0.40
3.60
1.00

18.20
0.40

0.40
0.40
5.00
3.20
1.20
0.30
0.20



Table12.continued
Nuculanucleus
Nuculanafragili:NuculanapellaRuditapesphillippinarumSpisulaxp.TellinaalbicanxTellinapuchellaTricolapullua

ScaphopodaAnatalixinaequicostarumAnralisagili:Antalix.Yp.IDentaliumxp.
CRUSTACEA
AlpheusglaberAmpeliscapxeudospinimanaArnpeliscasp.Amphithoexp.AnchialinaagilisApherusasp.ApxeudexIatreillei
Atylusxp.DiastylixneopaliranaErichthaniuxSp.EriapsiaelongamErhuxamaxcarane
Gastrosaccusxp.Ganeplaxxp.Harpiniadelluvallai
Iphionatenella
Lepracheliaxp.Macrupipussp.PagurixtesSp.PracessamacrophthulmaProcemaxp.
Trachypenaeuscurvirastrix

MISCELLANEAMicruraxp.Nemertineasp.Onchnesamasp.Sipunculidaspl.Sipunculidasp2.Ophiuraalbida
Ophiomyxapentaguna

<:><:>ooocoooooo

ooo—vor\Joooooooooaoooooooocoooaooooomo
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ooooouoocoooooooooooooooooooo
ooooooczcaoooo

58

ooooaoczoooooooooooooooooooooo
coco:uoooo—-ooooooomoo

oooaooooooooooooooooooocooooococoa.-oooooooooaooaoooooooaoo
cocoo<:c2ocn—~oo

—aooooooOD<:OO—i—-DDa<DOONDLM—I—-ONOQ
-aoooo-—-ocaooo

o—-o::>Nc:._-_._.oaoooooo-aoooocaoooocao
ooaoo<:oo—-o~ow

coooooc0-oooooooooooaooooooao
coonoooo:zo—-LA

czooooooco<:ooco—-cocaoooocaooozzoo
<::—-_>:::oaca-—-ocow

4300-mooooaoooomoaoooooooooooo
c:c<:_-oo<:>oo<=—-um

o<:—~oo—-oo<::Ac>ooooc:<:<::oooo::c>ooooo
cocoooooomoo

oooocaooooooaeoooooooooooooooo
oooomoons-co

ooN—-oaoooooooooooomczooooamoom
ooooonooooow

16

19

m_._...

—-—-wmiuu-—-rvrv-a—aa-~04-—-—-maz~—-L»-—-rx2L»Jrur\.v
3.20
0.40
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0.20
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0.20
0.20
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0.60
0.20
0.20
2.40

4.65
4.65
6.97

18.60
2.32
2.32
6.97
2.32
9.30
2.32
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2.32
2.32
2.32
6.97
2.32
2.32
2.32
2.32
4.65
4.65
2.32

3.57
17.85
50.00
10.71
10.71
3.57
3.57
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Thespeciesnumberatstations2,3and4,whichwerelocatedataboutsamedepth(10m),waslow(8,3and9respectively)comparedtoothersamplingstationsandincreaseda?er15mdepth(Table11).AccordingtogeologicalstudiescarriedoutbyTheInstituteofMarineScience(IMS)inthisregion(EDIGERandOKYAR,1995),thesedimentwas
dominatedbysanddownto25mandcharacterizedbyamuddystructuretowardsdeeperpart.Arelationshipwasobservedbetweenthesedimentstructureandspeciescompositionofbenthicorganismswhichisa similarresultfoundinsomeliterature(LIE,1974;CASTELLIetall.,1988;ZAVODNIK,1988;UNSAL,1988).ManavgatRiverdischargeisprobablyanotherreasonforthelowspeciesnumberandabundanceatstations2,3and4sincethesestationsweresituatedinfrontofthemouthofManavgatRiver.Thisisnot
an abnormalsituationandhasbeenobservedelsewhere.Forexample,ZAVODNIK
(1988)observedadiminutioninbenthicspeciesnumberinthemouthofPoRiver,Italy.
Thehighestspeciesnumberofpolychaetesandcrustaceanswasobservedatstations6and7respectively.Thesetwostationswerelocatedonthepipelineroute(Figure1),However,mollusks(especiallygastropods)occurredmostlyatstation8whichisclosetotherockybottomdetectedbygeologicalsurveys(EDIGERandOKYAR,1995).Therefore,stations6,7and8werefoundtobetherichestareasinspeciesnumber(Figure7).
Inordertoseethesimilaritiesbetweenstations,dendogramswereconstructedbyusingpolychaete,molluskandcrustaceandataseparatelyandbycombiningallthesedata
(Figure8a,b,cand9).
Inthecombineddendogram,coastalstationsweregroupedontherightsideandoffshorestationsontheIe?sideofthedendogram.Smallgroupsweredistinguishedbetweenstationswiththesimilaritylevelsbelow50%exceptstations13and14.A55.7%similaritylevelwasobservedbetweenthesestations(Figure9).Thissimilarityresultedprobablyfromthepolychaetesdatabecause10commonspeciesoccurredatthesetwostations.Theotherstationsofthecombineddendogramwerealsoclusteredmoreorlesssimilarto
thoseobtainedforpolychaeteswhichimpliesthatthesimilaritybetweenstationsofthecombineddendogramwasmainlyaffectedbythisgroup(Figure8aand9).Station4
remainedas a singlegroupbothincombinedandpolychaetedendogramsincetwo
polychaetespecies(Amp/vilrifesp.andHa/‘mo/hoesp.)whichoccurredatthisstationdidnotoccurattheothers.
Inmolluskdendogram,stations9,10and12formedagroupwithhighsimilaritylevelasit
wasalsoobservedincombineddendogram(Figure8b).Thehighestsimilaritywasfoundbetweenstation9and10whichwereoccupiedby7commonmolluskspecies.Station3
wasseparatedfromtherestwithverylowsimilaritylevel(<10%).
Thedendogramofcrustaceanswasdifferentfromothers:thehighestsimilarity(100%),whichwasfoundbetweenstations3,4,5and13(Figure8c),wasduetothefactthatno
speciesoccurredatthesestations.Stations2and14showednosimilarity(0%)withothersbecause,thespeciesbywhichtheyareoccupied,didnotexistattheremainingstations.
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'4'“Polych.99 Moll.—A“Crust.
45‘ —E|—Miscl.‘I’ Total

133 4 5 6?8 91U61'11'21314STAHONS
Figure7.Speciesnumberofbenfhicorganismsofeachsamplingsfclfion
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VeryfewstudieswerefoundintheliteratureonthedistributionandspeciescompositionofbenthicorganismsalongtheMediterraneancoastofTurkey(KOCATASandKATAGAN,1978).Thereforetheidenti?edspeciescouldnotbecomparedwiththosefoundpreviouslyinthestudiedareaand/orinneighboringregions.However,someofthesespecieswereobservedpreviouslyduringthestudiescarriedoutinSuezCanal(BEN—ELLIAHU,1972),RedSea(FISHELSONandRULLIER,1969;AMOUREUX,1983)andaroundthelittoralofSinaiPeninsula(AMOUREUXetall.,1978).
Consideringonlyonesamplewastakenandtreatedateachstation,andthesamplingwasrestrictedtoonesingleseason,thenumberofspecies(141species)wasnotnegligible.Infact,thenumberofsamplesandthesamplingfrequencyshouldbeincreasedtobeabletoobtainmorereliabledataonthespeciescompositionofmacrobenthicfaunaexistinginthestudiedarea.Butinthiscase,moretime(atleast3monthsforeachsamplingperiod)isrequiredtoidentifytheorganismscollectedandtoprocesstheresultsobtained.

3.4.DEMERSALANDPELAGICFISHSPECIES-

TRAVVLING
ForeachtowthespecieslistandrelativeabundanceoftheindividualsweregiveninTables13-16.AscanbeseenfromTable13thedominantorganismgroupofthetowcarriedoutat18mdepthconsistofmarinemacroalgae(ZosleramarinaandPosidoniaoceanica).OnlythreefishspeciesGymnuraa/fave/a(spinybutter?yray),Upeneusasymme/ricus(goldenstripedgoat?sh),Both:/5podas(wide-eyedflounder)constitute59.8%ofthetotalcatch.Exceptingherethespinybutter?yraythenoneshouldaddfourfishspeciestothelistwhichmayconstitutethemaincatch.Theconstituentsofthemaincatchat18mdepthare:

Upenez/sasymmetric:/SGoldenstripedgoat?sh 18.14%B0!/mspodas Wide-eyed?ounder 13.75%Epinep/7e/usaenei/5 Whitegrouper 9.07%Diplodusa/mu/m'is Annularseabream 6.38%Sm/rida1/ndosqz/amisBrushtoothlizard?sh 4.82%Denrexdemex Commondentex 4.28%
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Tab1e13:Speciescompositionobtainedthroughbottomtrawlingoperation(averagedepm18m,TranscctnumberIinFig.4.Distancetowedis2.87nm.

Species Catchin Relativegrains importance%Z.muri/m+P.aceunicu 29500 —

Gymnurnalmve/n 13300 18.85Upmezisaswn/ML’//‘/'01/s12800 18.14Bar/mspm/as 9700 13.75/1/111/[usbnrbu/2:1’ 6400 9.07Q?nep/veliisI/mum 4500 6.38Dip/ac/usr/nnzi/m‘/'.i' 3400 4.82Srmrirla11175/I/.1’:/zia/21/.s'3020 4.28Duntcxclcnrex 2480 3.52Euspmigiu 2400 -

Pagruxcocrzi/euslicrzzs1905 2.70Rn/"aclavmn 1900 2.69Spicnrnsnvmix 1850 2.62I’(Igc/lzi.s'nan‘/rue 1100 1.56S'y/mzli/5'.$'(IZH‘I1.)' 1080 1.53/Wu//115szwmule/11.3" 950 1.35Cen!I‘tu'm7I/m.i'c/'1'/'1/.1" 900 1.28'/'/'/'s,'/(/lnccma 790 1.12()cI0/Jzix\/uls;(//'I'.i' 750 1.06SolenV11[g[lI‘i.Y500 0.71Step/in/10/episL/imp/'o.s'470 0.67Scazpnenamm?/a 280 0.40U!/)ene1zsmolz/cccm'i.r 270 0.38Pt/gelluse/'1»//2I'i/7113'225 0.32b’00/Jsboo/)3" 200 0.28Etrzi/Iwii.s'Ie/‘ex 190 0.27Sepia0/Iicim’/Ii.: 150 0.21C11/‘r/nxr/7()m'zi.s' 130 0.18l’0/Hm/[1.s'vxInc/.s'u.i' 130 0.1SSarclinrl/)1/chart/m‘130 0.18Serrnnuxxcr/ba 120 0.17Spa/‘isomacrulcnse 100 0.14Tmc/if/7u.rdrnco 100 0.141,7"//'1r>s,Im7//nixN70/‘I}IW‘I1.\' 90 0.13C/1<7/',\'br/i.s‘/(m_g1'c()/li.s'70 0.10.S'ir,'z'ir7zi.s'riwi/(iIu.i' 70 0.10('27//I:>I1i'/mix//‘/u/um/(».s'u.\'50 0.07/Szig/r».s'.i'/I//2:/21/ulciim 50 0.07]’en(/em‘.\'UI77/.S'Il/LT]/21.1‘50 0.07
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Table13continued
Spccics Catchin Relativegrams in1p0rt:1ncc%St’/77/)/70L/lI.\'cinerens 50 0.077'/'i;>/(I/rim 50 0.07Xv/‘fa/7//11wnovnczi/a 50 0.07/lpogrmIncnialus 40 0.06/lI‘l70g/llS.YIlS/alcrnn 40 0.06/.cin_x;I7ar/111.?/c/I/nzilzgeri40 0.06Cwing/ns.s'u.rsr'r7n.var'a/)ic‘I'20 0.03.S'eI'mnn.s'on/)r'f//(1 20 0.03Dip/at/usV11/ga/‘(Irl5 0.021,0/igoviz/ga/‘is 10 0.01'l'mc/mrnsmud/"Io/'/'0/7cu.s'l0 0.01Totrll 70545 100.00

Againin30mdepthrange(transectit2inFigure4)thedominantspeciesistheGynmzwaalrmicln(spinybutterflyray).Thisisfollowedby/\-/1://us/ml‘/m/1/.r,Page]/itsc/yl/1/"in:/s,ljpe/rem’um/uccc/r.x‘i.s*,/)/'/J/ad//.3"mmz//aris,Lciogrml/msklunzingcriandSm//‘idam1a’0.3‘q1/mni.s'(TableI4).HowevertheircontributionseemstobelessimportantasComparedtotheamountofspinybutterllyraycaught(77.9%).
Cartilaginousfisholtenformshuntingaggregations.Itispossiblethatinthistowthenetencounteredsuchanaggregation.
TableI4:Speciescompositionobtainedthroughbottomtrawlingoperation(averagedcplll30m,Transcctnumber2inFig.4.Distancetowedis1.26nm.

Species Catchin Relativegrams importance%Giwmrzrn:7/lave/n l35000 77,87A411//us/ml‘/mln.s' H500 6.63Page//115err’!/irl‘/711.3‘9570 5.52Z/pczieiis1770/izccermir4700 2.7l/)1"/2/oditr(mun/m‘/'5 4400 2.54].c/'ogr7n//Ins/c/m1zr'I7qcri3l00 1.79Samfc/nzllidnsgi/nmI'.rl820 1.05DIISXIZIIIE/‘ftlnczzla I070 0_62S21'cn/'a.r/nnris 530 031



Table14continued
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Species Catchin Relativegrams importance%lino/Jr/mops 420 0.24S1)/7\/I'(7(.’H(7clnmmlacrvirl400 0.23Swmr/u.r50111715 320 0.l8Trig/:7/uccmn 150 0.09C(7I‘£7)7.\‘I‘/1(N7ClI.Y 150 0.09Bar/mypndns 75 0.04l/1‘017n.rca/m.rscuba/' 49 0.03A/'/log/n.s'.s-1/.v/n/emu 30 0.020/'0!/10:qm'//ama.\a\*e/7.\'.\'i.s'20 0.0]}31/g/nyxic/iii//I/i/Icum l5 0.0l'1'/‘ac/vim/.5"c/mm l5 0.01/fc/vi/zmrc/‘cc/7iI1(/X/c/' l5 0.01CL’l1II‘(7C£7I7//7H,YCi/'r'zz.s‘ l0 0.01Total 173359 100.00

Inthe60meterdepthrange58%ofthecatchcon(.S'qua/1'/mxqnnli/7n(angclshark)andGy/nun/‘aa//[we/:1followedbySan/"Ida1//In/osqlm/ms,E/ce/3'1/I/‘i/21/X(commonpandora)S/iica/"n.5"/narix(picarel).Ag?shislowerthanthatofcrirlilaginous(Table15).
Table15:Speciescompositionobtainedthroughbottomtrawlingoperation(averagedepth60m,Transectnumber3inFig.4.Distancetocdis2.37nm.

Species Catchin Relativegrams importance"u?unlizvasq:/at/Im 15500 40.48Gwmm/'0a//ave/:7 6800 17_76.S'rm/‘Idazmdarqim/m'.r5500 l4.36E/cc/oneI7m.t'c/70/0 2()40 5.33Page//11.:e/'1'!/7r'inu.r1900 496guru/'0smar/‘.9 1870 488_Mze21e1/5um/ucceI7.vi.rl32O 3_45Set‘/'a/ms‘/zcpa/215 950 2,48I.cpic/nlrig/asaw"//0/1c 820 2.14I(’(y'rIC/am/(7 270 0,71

stitutcdbytwocaitilaginous?sh(spinybutterflyray).Thesearedonemasc/7a/a(muskyoctopus),Page//usainthecontributionofbony
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Table15continued

Species Catchin Relativegrams importance%Cit/mrzzsIingzmluln 250 0.65Swrodusstmrus 200 0.52Serrcmusscriba 180 0.47Cenlracnm/711$cirrus 150 0.39Arnog/ossuslarerna 100 0.26Triglalzzcerrm 80 0.21Alisia 75 0.20Urcmoscopusxcaber 70 0.18PampenaezrsIongi/‘05I1'i.r70 0.18Call1'w7vmzrs'/I/m77eI7l0sus50 0.13Gobiuxgeniporus 25 0.07Cnrvbdis/omzicol/is 15 0.04Zeusfr/ber 15 0.04Bot/mspodr/3 15 0.04A/hzllusbarba/zzs l2 0.03B129/ossidizr/71/izrczzm 7 0.02Penmrlu/arzzbrn 5 0.01Trac/1m'usmedlferrnneus 3 0.0lL0/igavz//garis 2 0.01Total 38294 100.00

Localcommercial?sheryisnotwelldevelopedinManavgatarea.MostofthelargervesselsarecariyingtouristsaroundtheregionusuallyinandoutoftheManavgatriverandhavenorelationtothefisheryFisherycarriedoutwithsmallvesselsusingstationarynets,hooksandlinesisinsigni?cant.Howevertheymaycatchunderlined?shspecieslistedinTable17.Occasionallytheircatchesmaycontainalsosomespeciesofcartilageousfishsuchasraysandskates,whicharenotmarked(underlined)inTable17.
Intheligthofthisstatementsitislessprobablethatthetemporarydisturbancecausedbytheinstallationofthepipelinewouldaffectthelongtermhealthofthelocalfishery.
Fisheriesacousticsandmid—watertrawling
AtypicalpictureofacousticaltracesatoffshoreandinshorerecordswasgiveninFigures10and11.Althoughnopelagicfishschoolwasrecorded,onemidwatertrawlingoperationwasperformedatthenearcoastalregion(doublelineinFig.5).ThespeciescompositionandtheamountoffishwerepresentedinTable13.Onlythreepelagicfish
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specieswascaught(Scamberjapo/ziczls- chubmackerel),Camnxrhoncus- falsescadandSardinapi/cardus- Europeanpilchard(Table16).Theirtotalcontributiontothemaincatchisinsigni?cant(0.4%).
Table16:Speciescompositionobtainedthroughmidwatertrawlingoperation(thicklineinFig.4).Distancetowedis2.99nm.

Species Catchin Relativecaught grams importance%Cemmcrmr/mscir/'12.: 17500 44.28Sicarasmm-is 15500 39.22
UpeneztsIzrolzzccemis4900 12.40
Page/[uservl/vrinus 1200 3.04
Scm11I7erj(I[mI1icuS150 0.38
Boopsboaps 110 0.28Cnranxrltoncus 50 0.13
Dip/05/115‘anmi/aris 40 0.10Suzi)-Idazurdorqzzmnis30 0.08Sarzlilmpilcartlus 20 0.05B/ennizzsace]/a/‘is 10 0.03
Lepidorrig/acavi//one 8 0.02
Total 39518 100.00

Whenallthetrawlingdatawerecombinedintheregion,itcanbeseenthatthemainorganismsconstitutingthecatchare:

Gymimraalmvela Spinybutter?yray 48.21%
UpeneusasymmelricusGoldenstripedgoat?sh 7.37%Spicarasmaris Picarel 6.14%M1/Ilusbarbams Redmullet 5.57%Cenrracanllmscirrus Curledpicarel 5.49%SqimtinasquatimzAngelshark 4.82%Denlexdentex Commondentex 4.28%Page//1/5eryl/rrinnsCommonpandora 4.01%Sal/ridaImdosquamisBrushtoothlizardfish3.22%D/plodusmmula/‘isAnnularseabream 2.44%Epinephe/usaenens Whitegrouper 1.40%Leiogvmr/mskl!/nzi/IgeriPony?sh 0.98%
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14 Demcxdenfex15 Dig/odzzs(mm!/aris16 Digloc/usvulgarzlrJ7 Dz/ssz/n1crirIacum18 Ec/11'/mslerec/mvasrer19 E/edrmemoschnm20 E;gine;)l7e/usaenens
21 EtrzzmezzsIeres

Ezzspongfa22 Gymmzra[I/rave/a23 Gobiusgem'p0rzzs24 LeiognatlmsIx‘/unzingeri25 Lepido/riglacavil/one26 Li//yogna//msmo/‘n7w‘us
27 Loligavzz/gnris28 }Wul/usbarbarus29 A//11//mxm‘mzz/ems30 Octopusvu/garis31 Om!/zosquil/nmamvenssis32 Page/Ins"ncr/me
33 Page//user'\'I/mnzzx34 Pagrzzscoeruleoslizrrzzs3' Pampenaezzs/0270:iroslris36 Penaeusser77i.m/calm37 Pemmrzz/arubra38 PamadasvsmcisusPosidonmocecmica39 Rajaclnva/a40 Sard/"rmQ1‘/c/m/‘dus-‘II Srmridaumlosquanzis42 Scam/yerfaponiczrs43 Scorpaermnornm44 Sepiao?lci/1a/is45 Se/‘rnmzscabrilla46 Scrrcmusscriba47 Serranzzsheparus48 Sigvnnzlsriw/Imus49 So/eavu/garis50 .S:paris0I77acrerense
5I Sp/1yrae/111C/:ry.v0tmzI1ia52 Spicamsmurfs53 Squzmzmxqzzatma54 Step/mnalcpisdiaspros55 Symp/mduscirzercus
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56 Sw70d1z.rS(/ll/‘ZIS
57 Trac/mnzsdrrrco58 Trnchnrzzsmec?lermnezzs5 Trigla/zzcema60 Trig/(1/yra61 Ugeneusmy/11mef1'ic1Is62 Upeneusnmlucce/Isis63 Uronoscopzzsscaber64 Xyric/7r/7ysnovacu/:165 Zeus[:7/JerZostera17mrz'17n

Endangeredspecies
WithinthetrawlablefaunalcomponentsoftheseaBTNGEL,(1981and1987)listsalsoCHELONIA(seaturtles)intheeasternTurkishMediterraneancoast‘AlthoughtheseindividualswerenotcaughtintheManavgatregionitisawellknownfactthattheseoccuralongthesandypartsoftheTurkishMediterraneancoast(WWF,1989).Manavgatregioncannotbeexcludedfromthisfact.Indeedduringtheinvestigationssomeseaturtleswasobservedinthestudyarea.ThisisexpectedassummeristhespawningseasonfortheturtlesandbeachesofManavgatareamongthemostfavorableegg-layingsitesforbothspeciesofseaturtles(Che/oniamydasandCa/‘ettacaretla),thelatterbeingthemostabundantspeciesintheregion(ATATUR,1992).
WhilstCarellacare//aisacarnivorousspecies,Che/onianiydasisa herbivore.AlthoughChe/oniamyc/asisobservedseldominthearea,sincetheyfeedsolelyonplants,thehealthoftheseagrassmeadowsisofimportancefortheirnutrition.
DispersionofPosidoniaocean/'caandZosleramarinainan areaismostlyduetovegatativereproduction,inwhichevensmallfragmentsofleavestransportedbycurrentscanplaya signi?cantroleincollonization.Theyare,alsoabletoreproducesexuallyviapollination.

3.5.VVATERQUALITYMEASUREMENTS
TheresultsweresummarizedinTables18-19andthediscussionareprovidedintheforthcomingpages.
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Table18:SomewaterqualityparametersatthesurfacewaterolfManavgat.
Station SD TSS(mg/L)FaecalcoliformTotalcoliformDDPH')

(m) #/100mL#/100mLHg/L1 - 4.30 0 64 0.392 9 5.22 38 208 0.373 - 6.64 0 - 0.224 9 7.10 1 48 0.065 10 5.00 0 0 0.426 1.58 0 8 0.567 - 6.40 4 264 0.268 - 4.10 0 0 0.039 22 2.20 0 0 0.2610 - 4.52 1 0 0.0511 12 1.86 0 12 0.1212 17 0.60 0 160 0.1213 - 4.30 3 8 BDL14 - 0.96 2 - BDL15”’ - 3.80 9 1600 0.09

a)Theeonccinrationsgiveninthepreliminarydatareportarecalculatedwithoutvolumecorrection,The?nalversionoftheDissolvedDispersedPetroleumHydrocarbon(DDPH)dataisincludedinthepresenttable.
b)Manavgatriver(Noregularstation).
BDL= BelowDetectionLimit.

Table19:Verticaldistributionofmainnutrientsof‘fManavgat.
StationDepthPO4—PNO3+NO2Si(OH)4<1") mm) 01M)01M)1 1 0.09 0.48 0.716 0.43 0.33 0.6710 — 0.98 1.262 O 0.04 0.18 1.0110 0.04 0.15 1.013 0 0.34 3.36 8.228 0.10 0.12 1.224 0 2.54 0.30 0.84S 0.50 0.18 0.769 0.43 0.15 0.63



Table19continued
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StationDepthP04-PNO3+NO2Si(OH)4(In) (HM)(HM)(1M)5 1 0.03 0.33 1.516 0.03 0.06 1.0113 0.50 0.09 0,8420 0.10 0.06 0.766 1 0.05 0.06 1.0911 0.05 0.06 0.8420 0.05 0.06 0.847 0 0.03 1.41 4.194 0.02 0.14 1.1812 0.02 0.14 1.0316 0.02 0.11 1.108 0 0.16 0.27 1.183 0.13 0.36 1.346 0.10 0.12 1.1812 0.09 0.12 1.3420 0.09 0.18 1.269 0 0.04 0.18 0.928 0.03 0.12 0.50' 0.02 0.06 0.7625 0.02 0.06 0,7640 0.02 0.06 0.9760 0.02 0.06 1.0110 0 0.03 0.10 0.843 0.03 0.15 0.9210 0.02 0.06 0.4225 0.07 0.11 0.5935 0.07 0.12 1.0950 0.05 0.09 0.5978 0.04 0.12 0.5011 0 0.32 1.46 4.454 0.21 0.21 1,9310 0.14 0.06 1.0920 — 0.12 1.0930 0.20 0.07 1.0140 0.10 0.06 1.1860 0.31 0.86 1.0930 — 0.33 1.05
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StationDepthPO4-PNO3+NO2Si(OH)40") (MM)(HM)(uM)12 0 1.53 0.27 1.684 0.35 0.33 1.6010 0.26 0.21 1.1320 0.21 0.15 1.0140 0.23 0.30 1.0560 0.17 0.15 1.0113 0 0.09 4.40 11.685 0.07 0.36 2.2711 0.05 0.12 1.1820 0.04 0.07 1.0930 0.08 0.24 0.8440 0.06 0.09 0.7655 0.05 0.06 0.7614 0 0.03 0.07 1.105 0.03 0.06 0.9610 0.03 0.04 0.9920 0.02 0.06 1.1025 0.02 0.04 1.1035 0.02 0.04 1.1840 0.02 0.04 1.1850 0.02 0.06 1.1060 0.02 0.03 1.1870 0.02 0.03 1.1080 0.02 0.03 1.0390 0.02 0,03 1.03100 0.02 0.06 1.07110 0.02 0.09 1.03130 0.02 0.11 1.10150 0.02 0.46 1.32
15a) 0 2.37 13.86 1.43

a)Manavgatriver(Noregularstation).
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3.5.1.LIGHTTRANSPARENCYOFWATERS

PelagicwatersoftheeasternMediterraneanarequitetransparentandtheseaisoneofthemostclearwatersintheworldintermsoflightpenetration(BERMANetal.,1986;MEGARDandBERMAN,1989;YILMAZetal.,1994).Theeuphoticzonetowhich1%ofthesurfacelightpenetratesgenerallydecreasesinwintermonthsandthethickness
rangesbetween40-90minthenortheasternMediterranean.Theeuphoticzonehasamaximumdepthof115m(rangeisbetween70-115m)insummeranditisvariabledependingonthelocation(EDIGER,1995;YILMAZetal.,1994).Thecoastalwatersare
lesstransparentduetotheinputofsuspendedparticlesfromriversandotherarti?cialland—basedsourcesaswellasselfproductionofbiologicalmaterialinthelightedzone.
Resuspensionfromthebottomsedimentisanothersourcefortheturbidwatersnear
coastalareas.

Secchidisk(SD)measurementscanprovideinformationonthethicknessoftheeuphoticzoneandthisiscalculatedbythemultiplicationoftheSDwith2.5-3.TheSDdepthsrangebetween9-43minthenortheasternMediterraneanandthelowvaluesareobservedincoastalregions(EDIGER,1995).Secchidiskdepthrangedbetween9-22minManavgatregioncoastalwaters(seeTable18)whichcorrespondsto27-66mthicklightedzoneinthestudyarea.ThestationswheretheSDmeasurementsareavailableindicatesthatinthestudyareathewatercolumnisalmostoratsomestationsiscompletelylightedviathepenetrationofsunlight.Thismeansthebiologiclifeisactiveandthewholewater
columnissuitableforphotosyntheticreactionsandself-production.
Inthepresentstudy,TotalSuspendedSediment(TSS)wasdeterminedinsurfacewaters
andtheconcentrationrangedbetween0.6-7.1mg/Lwithanaveragevalueof3.9mg/L(seeTable18).Concentrationsbetween0.5-1.0mg/LhavebeenmeasuredfortheoffshorewatersoftheeasternMediterraneanbyYEMEL'YANOVandSHIMKUS,(1973).SAYDAMetal.,(1984)reporteda rangebetween0.1and4.8mg/LofsuspendedparticlesforthenortheasternMediterraneanincludingthecoastalregions.ManavgatstudyareaisverynearshoreareathustheconcentrationlevelofTSSisfoundtoberelativelyhigh.MainsourcesofsuspendedparticlesinthewatercolumninManavgatareaare
mostlytheriveritself,biologicalactivityandprimaryproductioninthelightedzoneandresuspensionfromthebottomsediment.Ontheotherhandcirculationpatternsandflowsystemsmayalsoinfluencetheexternaltransportationofparticlesfromsurroundingenvironment.TheTSSconcentrationinManavgatriverwasdeterminedas3.8myL(seeTable18)whichisveryclosetoaverageconcentrationinseawater.Therelativelyhighestconcentrationswereobservedintheshelfareahavingatotaldepthoflessthan25m.Thelowestoneswereobservedinthedeepcanyonstationsandatitseastside.Thewestsideoftheriverismoreshallowerandrelativelyhigherconcentrationswereobservedatdeeperstationsatthisside.Theriverplumeiseastwardandthemaximumconcentrationswere
determinedatstations3,4and7.
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3.5.2.MICROBIALPOLLUTION
Anumberofdiseasescanbetransmittedbywater,amongthemtyphoidandcholera.Thereareindicatororganismscalledcoliformsandtheirpresenceindicatesmostprobablythepresenceofdiseasecausingpathogens.Waterqualityprotectionstandardisthecriteriaandacceptedmaximumlevelforthedensityoftheindicatorinthewaterassociatedwithunacceptablehealthrisks.Themainsourceforthemicrobialpollutionisthesewagedumping(directand/orviariver)andfaecalcoliform,totalcoliform,faecalstreptococciandEsclzeris/viaco/iarecommonindicatororganismsformonitoringthepollutionlevelinrecreationalandshell?shgrowingareas.Thelimitsforthesetypesofindicatororganismsare definedbyWHOandtheyare 100cells/100mLforfaecalcoliform(FC)and500cells/100mLfortotalcoliform(TC)(UNEP/WHO,1985;UNEP,1989).
InManavgatarea,thestationnetworkhasbeenscannedforthedeterminationofthelevelofmicrobialpollution.Theresultsobtainedinthepresentstudy(Table18)arebelongtoonlyonesamplingandanalysisperiodandthereforemaynotre?ecttheactuallevelofmicrobialpollutioninthearea.Samplingwasdoneinearlysummer(June)andthenumberofFCandTCrangedbetween0-38andO-264individualsper100mLofseawaterrespectively.l\/laximumFCandTCbacteriawereobservedinfrontofManavgatriver(e.g.station#2)andbelow25mdepthcontour,thedensitywasrelativelyhigh(e.g.>200cells/100mLofTC).NoneoftheindividualdataexceededtheWHOlimitbothforFCandTCinManavgatstudyarea.

T-90valueisgivenapproximatelyas1-2hoursforMediterraneanwaters(LATIFetal.,1985)whichisthetimeperiodnecessaryforthedeathof90%ofthetotalindividualsaftertheyareintroducedintothewaters.ThereasonfortheshorttimeT-90valueisthesalinewatersofMediterraneanandtheintensesolarradiationatthislatitudethroughouttheyear.
TheriverinewaterwhichwascollectedatthemouthwasalsotestedandthenumberofFCandTCweredeterminedas9cells/l0OmLandl600cells/lO0mLrespectively(seeTable18).ThenumberofTCisquitehighintheriverwater(exceedstheWHOlimitforrecreationalwaters)andthereasonforthisisthedirectdischargeofManavgatmunicipalwastesandsewagedumpingfromtouristiccomplexesandsailingboats.Thestandardcriteriaforthedrinkingwaterisde?nedaszeroforbothoftheindicatororganismsbythesameorganization.Thustheriverwaterispollutedasdrinkingwaterifthewaterisprovidedatthemouthoftheriver.Theseresultsareobtainedforonlyoneoccasionthereforeneedstobeconfirmedviafurtherinvestigations.Thelevelofmicrobialpollutionshouldbedeterminedforlongperiodsoftimeinriverwaterandsamplingshouldbeperformedalongtheriver,especiallyatthepointthatthedrinkingwaterwillbeprovidedduringthepresentproject.
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3.5.3.DISTRIBUTIONOFDISSOLVED/DISPERSEDPETROLEUMHYDROCARBONS(DDPH)INTHESTUDYAREA
Mediterraneanisoneoftheoil-pollutedareasoftheworld.Thereasonforthisisquiteclear;thecountriessurroundingMediterraneanespeciallyintheeasternandsouthernpartsareoil—producingcountries.Thustheoilpollutionbythenormaloperationsoftankers?ushingoiltanksatsea,othershipsclearingfueltanksandbilges,operationsofre?neries,pipelinesandpetrochemicalplants,sewageoutfallscarryingautomotiveandotherindustrialwastesisconsiderablyhighinthissemi-enclosedsea(UNEP,1984;UNEP,1986;KILIC,1986;SAYDAMetal.,1984;SAYDAMetal.,1988;YILMAZeta1.,1991;YILMAZetal.,1995a).
Thepresenceofcrudeoilpipelineterminals(notoperationala?ertheGulfWar),fertilizercomplexes,anironandsteelcomplex,a re?neryandmanyotherindustriesincludingtextile,plastic,soda,painting,pulpandpaper,petroleumandpetrochemicalindustriesandverybusyharborstogetherwiththehighlypopulatedcitiessuchaslskenderun,AdanaandMersincausetheoilpollutioninthenortheasterncornerofMediterraneanespeciallyinMersinandlskenderunbays(YILMAZetal.,1991;YILMAZetal.,1995a).ThewesternpartofthenortheasternMediterraneanisrelativelycleanintermsofoilpollutionsincethedataobtainedinthepresentstudyshowedthesametrendwiththepreviousdata(Table20YILMAZetal.,1995a).
Table20:TheconcentrationlevelsofDDPHintheNortheasternMediterraneanandsomeotherplacesoftheworldoceans.BDL= BelowDetectionLimit

Location ConcentrationSourceRange(ug/L)lskeitderunatidMersinBays 1-7 SAYDAMeta1.,1984(NEMediterranean)Offshorewaters 1-2 SAYDAMetal.,1984(NEMediterranean)NEMediterranean(Wholebasin) 0l05-2.5KTLIC.1986IskenderunBay(DuringIraqpipelineaccident 25 SALIHOGLUetal.,1987in1982)NEMediterranean 0.5-3.0 SAYDAMetall,1988NEMediterranean BDL-2.0YILMAZetal..1991WesternPartofNEMediterranean <1 YILMAZetal.,1991AnlalvaBax’)IskendertinBav I-16 YILMAZetal..1992ManavgatArea BDL-0.6PresentStudvGoldenHorn(TheSeaofMarmara) 0.2-18.2KILIC\1986TheSeaofMarinara 0.1-1.5 KILIC.1986LibvanCoast(Mediterranean) BDL—27.6UNEP,1986TvrrheniaitSea(Mediterranean) 1.9-20.5UNEP,1986BavofBengal 0.7 LEVYetal..1981Seaoflapan 0.34 LEVYetal.1981
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ThedatapresentedinthistableshowsthatoilpollutionissignificantinMediterraneanandtheconcentrationofDDPHisquitehighincoastalwaterswhicharein?uencedbyland-basedsources.

ManavgatareaseemstobeverycleanpartofNEMediterraneanintermsofpetroleumpollutionsincetheaverageDDPHconcentrationwasdeterminedas>1ug/L(SeeTable18fortheindividualdata).ThepossiblesourceforthemeasuredlevelofDDPHinseawaterinthestudyareaisthebilgewatersoftouristicboatsand?sheryboatsbecausetheDDPHconcentrationofManavgatRiverisquitelowthustherivermaynotbethesource
pointforoilpollution.Temperatureisthemostcriticalfactorfortheselfcleaningoftheseawaterfrompetroleumpollutionwhichaffectstheweatheringoftheoil.ThusanincreaseinthetemperatureleadsadecreaseinDDPHconcentrationintheupper1mofseawatercolumn.TheTurkishMediterraneancoastalzonehaswarmwintersandhotsummerswhichaffectstheremovalofthepetroleumpollutantsfromwaterifthesourcesdonotintroducemuchoilpollution.Thecrowdedseatrafficmaycauseanincreaseofoilpollutionthusthedischargesofbilgewatersandespeciallytankerballastwatersshouldbecontrolled.
Iftheoilpollutionlevelisabovethethresholdlimitsenvironmentalimpactsin?uencethemarinelifesincepetroleumhydrocarbonsarecarcinogeniccompoundsandhavetoxiceffectsonmarinebiota.Ontheotherhandoilfilmatthesurfaceoftheseapreventstheatmospherictransportofoxygenwhichisessentialformarinelife.

3.5.4.DISTRIBUTIONOFNUTRIENTSALTS:ORTHO-PHOSPHATE(PO4),TOTALOXIDIZEDNITROGEN(NO3+NO2)ANDREACTIVESILICATE[Si(OH)4]
TheMediterraneanSeaisknownasoneoftheoligotrophicseasoftheworldduetoinsufficientnutrientinputtothesurfacewatersandexportofrelativelynutrientrichintermediatewaterstotheAtlanticOceanviaGibraltarStrait(REDFIELDetal.,1963;BETHOUXandCOPIN-MONTEGUT,1988;BETHOUXetal.,1992).
Theconcentrationofnutrientsinthesurfacelayer(mainlyintheeuphoticzone)isquitelowandtheyaredeterminedas0.02uM,0.2-0.6uMand1-2uMrespectivelyforphosphate,nitrate+nitriteandreactivesilicateinthenortheasternMediterraneanoffshorewaters(YILMAZetal.,1995b).Thedepthofnutriclinechangesfromonelocationtoanother;itisaffectedbytheeddysystemintheregion.Ithasbeenobservedtomaintainat50-100mintheeuphoticzone(eg.intheRhodescyclonicgyre)anddeepensdownto300—700minanticyclonicregionssuchasAntalyaandCilicianbasins(YILMAZetal.,1995b).Theconcentrationsarealmostconstantbelowthenutriclineor indeepwater(having13.7°Ctemperature,38.7pptsalinityand29.15sigma-thetavalues).Phosphate,nitrate+nitriteandreactivesilicatehaverespectively0.2t1M,5.5uM8.5-9.5uMdeepwaterconcentrationforthewholenortheasternMediterraneanbasin.
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Theconcentrationlevelsofphosphate,nitrate+nitriteandreactivesilicaterangedbetween0.03-2.54pM,0.07-4.40pMand0.71-11.68pMinsurfacewatersofManavgatstudyareaandweremeasuredas2.37uM,13.86pMand1.43p.MfortheriverwateratManavgatmouth(Table19).Thehighestconcentrationsweredeterminedintheeastsideoftherivereg.atstations#3,4,7,8,11,12and13.Thesurfaceconcentrationsare
relativelyhighwhencomparedwiththepreviousoffshoredata(YILMAZetal.,1995b)andthereasonforthisistheinputofManavgatriver.Reactivesilicateconcentrationisquitelowintheriverwaterwhichisanunexpectedresult.
Thedistributionofnutrientsinthewatercolumndoesnotshowanyincreasingtrendwithdepth.Thereasonforthisistheuptakeofnutrientsfortheselfproductionsincethewatercolumnlightedalmostdowntothebottom.

3.6.SALINITYANDTEMPERATURE
Thelowestsalinityatthesurface,about37.75,isobservedatstations3and4,locateddownstreamofthedischargepoint,althoughthesurfacesalinityisingeneralslightlyloweratallstationsintheregion.Thisisconsistentwiththeobservationthattheriverout?owisinitiallyinasouth-easterlydirection.Therelativelylowsurfacesalinityintheregionasawholeisduetothespreadingandmixingoftheriverdischargewiththeambientsurfacewater.Thethicknessofthelowersalinitylayerisabout3to5matthenearshorestations.
Atstationsoffshoreofthe20mdepthcontourasurfacemixedlayer,downtoabout15mdepth,isobserved.Asharpthermoclineseparatesthemixedlayersfromtheunderlyingwaters.Belowthethermocline,thesalinityisalmostconstant,withavalueofabout39ppt,whilethetemperaturedecreasesgradually;thebottomtemperatureatthedeepeststation,Sta.14,was16.7°C.
Thedensityprofilescloselyfollowthetemperaturepro?les,sincethesalinitydistributionisfairlyuniform, withtheexceptionofafewnearshorestationsin?uencedbytheriverin?ow.Allpro?lesexhibitastablestratification(Figures12-15).
4.GENERALRECOMMENDATIONS
Duringtheconstructionandoperationperioditseemstobenecessarytopayattentiontothefollowingaspectsfortheprotectionofthefaunaand?oraandtheirenvironmentalqualityingeneral.



1-Duringtheconstructionoftheinstallationstherewillbealotofdeepdrillingwhichwillcausea considerableincreaseofthesuspendedsedimentsinthewatercolumn.Thiswillin?uencethepenetrationdepthofthelightandhencelimitthephytoplanktonproduction.However,assumingthattheactivitytakesplaceinarathersmallareawithinarelativelyshortperiodoftime,thisin?uencecanbeconsideredaslimitedinspaceandtime.
2-Duetohousingandcontinuousoperationwasteproductsandsewagewillbeanotherfactor.Consideringthattheareaisoneoftheattractivetouristicplacesalongthecoastthedischargeofthewasteswithouttreatmentwillcauseproblemsforbathersandothers.
Fortheconstructionperiodtheutilizationofaseptictankseemstobesufficienthoweverinalongrunitwouldnotbeadvisable.DischargingthewastestotheadjacentManavgatWaterTreatmentPlantwouldbeanothersolution,providedthatthisplantcanaccumulatethewastesandiseffective.
3-TankersapproachingManavgatfromdifferentharboursandregionswillofcoursecontainballastwaterfromareasoforigin.BallastwateritselfmaycontainmanymarineorganismsnotpresentinManavgatregion.Theseorganismsknownasexoticspeciesaresometimespotentialthreatforthelocalfaunaand?ora.WellknownexamplesaretheintroductionoftheMnemiops/'5(Ctenophora)intotheBlackSea,whichcausedseriouschangesintheBlackSeasecosystemandcollapseoftheanchovystocks.AnotheraccidentalintroductionistheCan/erpaloxifo/ia(Chlorophyceae)intothewesternMediterraneanSeawhichseverelyaffectthefaunaand?ora.Totheexamplesaboveanothernuisanceindividualnamelythejellyfish(e.g.,Rh0pilemanamadica,Pelngianoctiluca)couldbeadded.
Thereforeitisstronglyrecommendedthatthetankersshouldexchangetheirballastwaterinopenwaterstominimizesucheffects(MARPOL1973/78).Forthispurposethevesselsshouldexchangeballastwaterina distanceofatleast45nauticalmilestothenearestshoreline.
4-Vesseloperationisalwaysconnectedwithoilpollution.Thiswillbea continuousprocess,Precautionsshouldbesetforthtominimizetheoilpollutionwhileconstructionandoperationperiods.
5-Theareaisknownas oneofthenestingbeachesoftheseaturtlesalongtheMediterraneanTurkishcoast.Duetoincreasedhumanactivityatthecoastlinestheseanimalsaresuspectedtoloosetheirhabitats.Lostofhabitatcreatesaseriousproblemfortheseanimals.Sincetherewillbeinshoreandoffshoreinstallationsthisdangerisespeciallyvalid.
Seaturtlesvisitcertaincoastsforegglaying.A?erhatchingyoungspecimenprevailattheshallowwaterwheretheyalsofeedonmarinemacrophytesespeciallyPosidonia.Tominimizetheeffectsofoperation,allactivities(operationandconstruction)should,asmuchaspossible,beminimizedduringthetimeperiodoftheexpectedegglayingand
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hatchingwhichisthewholesummer.Thehatchlingsareorientedbythemoonlightandtheyeasilyattractedanddisorientedbyartificiallightsources.Duringthisperiod(AugusttoOctober)thelightsattheshoreshouldbecurtained(orswitchedof})sothattheyoungscanfindtheirwaystothesea.Anotherpossibilityofminimizingtheoperationaleffectsmightbeviadecreaseofthenighttimeactivitiesduringtheperiodofspawningandhatching.
6-Itisbelievedthattheconstructionandoperationinwintermonthswouldnotaffecttheseaturtles.Howeversandmovement(whichwilldamagethedunes)forconstructionworkmayhaveasignificanteffect.Afterpipelineinstallationsthebeachandthedunesshouldberestoredasnaturalaspossible.
7-Drillingalongthepipelinewilldamagethemacrophyteshowevertheeffectofthisdamageshouldbeconsideredastemporaryandsmallscaleascomparedtothetotalarea.Itisexpectedthatthemobilespeciessuchasturtlesmaysearchandfindothersuitablelocationsforfeedingintheneighboringarea.

8-Wateruptakefromtheriverwilldecreasetheamountofriverdischarge.Thismaynegativelyinfluencethefaunaandfloracharacteristicforlocalbrackishwater.
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APPENDIX
WIEVSFROMTHEWORKONBOARD



Photo1:PreparationoftheRosettesamplerandprobeforseaoperation.

Photo2:WashingmudandsandfromthedredgeForsubsequentexamination



Photo4:Loweringthegrabsamplerfortakingsamples.



Photo5:Partiallysievedgrabsamplematerial

Photo6:Houlingthebottomtrawlingnet.



Photo8:Partofthecatch(inthemiddlealargestingray- Dasyalis)
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Photo9:Echosounderandsonarinoperationwhile?sheriesacousticalsurvey.Bottomechoinaboveechosounderaround30mandatiny?shschoolontheIe?.


