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ExecutiveSummary
Inthisreport,oceanographicstudiesoftheGulfofAntalya(Turkey)anditsadjacentregionshavebeenreviewedinrelationtopotentialexplorationblockswithintheregion.These
studiesweresummarisedunderthefollowingfivesections;1)DescriptionoftheRegionincludingitsGeology;2)Meteorology;3)PhysicalOceanography;4)Chemical
Oceanographyand5)BiologicalOceanographyandEcologicalCharacteristics.
TheGulfofAntalyaisoneofthedeepestareasoftheLevantineSeawithavolumeof7,5><l05km}andamaximumdepthof4300m.ItcoversLattakia(1000-1500rn),Cilician(1000in),
Antalya(2000-3000m)andRhodes(4300m)basinstogetherwithAnaximander(1500m)
andEratosthenes(1000in)seamounts.Detailedinformationontheregionalgeography,coastallandscapes,geology,rivers,seismicity,sesimicstratigraphy,bathymetryandseabed
topographyareoutlinedinthefirstsection.
TheclimateofAntalyacanbeclassi?edastypicallyMediterraneanwithamoderatetowarm
seaclimate,enduringdry,hotsummers,andwarmandrainywinters.Heavyrainfallcaused
bypassingstormsiscommonduringDecember—I-‘ebruary,whileconvectiverainfallis
frequentinspringandfall.AmongstthecyclonespassingalongtheMediterraneancoastof
Turkey,somesmallscalebutintensivecyclonesreminiscentofhurricanessometimesoccurin
theGulfofAntalya.Whilstsummerseawaterandairtemperaturesaresimilar,inwinterthe
seaiswarmerbyabout7°C,resultinginanimportantincreaseinevaporationfromthesea
surfaceinthesemonths.
Historicaloceanicobservationshaverevealedrecentdramaticchangesintheeastern
Mediterraneansystem.TheconceptualschemesofMediterraneanthermohalinecirculations
havebeenchangeddrasticallybythediscoveryofincreaseddensewaterformationinthe
AegeanSeasimultaneouslywithLIWintheRhodesGyrecoreandthesubsequentdense
waterout?owfromtheAegeanSea,inthe1990's.Theclassicalschemeofdeepwater
renewalbydensewater(fresh,cold)out?owfromtheAdriaticSeahasbeenreplacedbythe
densewater(salty,warm)out?owfromtheAegeanSea,sincetheearly1990's.
Basedonsatelliteobservations,thecoldcentersouthoftheIslandofRhodesemergesasthe
coldestarea,withaveragetemperaturesofabout20—22°Cthroughouttheyearwhichcoolsto
about15°Cinwinter.ThisfeatureidentifiesthefamousRhodesGyre,acycloniccirculation
withanupwellingdomedisplayingveryweakstratificationatthecenterwithhighupwelling.
AlongtheTurkishcoastandAntalyaBayinparticular,theaverageseasurfacetemperaturerisestoabout24-26°C,duetothewarmcoastalcurrentknownastheAsiaMinorcurrent
encirclingorbypassingtheRhodesGyre.TheRhodesGyrewassuggestedtobeapennanentfeaturethatisencircledbythenorthernbranchofthecirculation,whileothercirculation
patternsalongthenortherncoast,includedthequasi—permanentAntalyaandAnaximander
eddies.
ThehydrodynamicsoftheNEMediterraneanSea,attimesdisplaysthreetypesofdistinct
behavior;namely,thecyclonicRhodesbasin(CYC),theanticyclonicCilicianbasin(ACYC)withtheGulfofAntalyadeepbasinrepresentingthetransitionalarea(peripheryandfrontal
regions).Nutrientdistributionandprimaryproductionarestronglyin?uencedbythe
hydrographyoftheLevantinebasin.Thecyclonicareas(eg.RhodesGyre)andperipheriesof
cyclonesarerelativelyhighinnutrientcontentandproductivity,whilstanticyclones(e.g.Cilicianbasin)areverypoor.Typicalnutrientpro?lesexhibitremarkablevariationsintheir



verticalpro?lesintheupperlayerofthehydrodynamicallydistinctiveregions(theGulfof
Antalya,CilicianAnticyclonieeddyandRhodesCyclonicgyre)oftheNEMediterranean.
Nutrientdatafromdifferentyearsindicatethatreactivephosphateconcentrationsare

consistentlylow(<0.02—0.04uM)intheeuphoticzonewatersoftheTheGulfofAntalyathroughouttheyear.However,thenitrateconcentrationsvarymarkedlyseasonally,exhibitinganear10foldincreasefrom0.1-0.2ptMinsummerrisingtoabout1.5-1.8ptMlevelsinwinter
whentheupperlayeriswellmixed.OneoftheimportantfeaturesoftheLevantinebasin’s
primaryproductionisthephosphorouslimitationasitisclearfromthehighN:Pratios(27-
29:l)oftheLevantinebasinincontrastnitratebeingthelimitingnutrientinmostofthe
world’soceans.

TheconcentrationsofDissolvedOxygen(D0)intheupperlayerwatersoftheGulfof
Antalyarangeseasonallybetween200-260MM.BelowtheEZ,DOpro?lesdisplayapparentdecreasesinthepermanentnutricline,whichperfectlycoincidewiththepemianentpycnocline.Thisoxygengradientzone(so-calledoxyclinc)ismuchsteeperintheRhodes
cyclonicgyrethanobservedintheTheGulfofAntalyaandCiliciananticycloniceddy.DO
concentrationsintheLevantinedeepwaterdecreasestolevelsof180-190pM,andthen
remainsalmostconstantinthedeepwaters.However,thepresentDOvaluesaresufficientfor
demersalandbottomdwellingorganismsinhabitingtheLevantinedeepwaters.
Concentrationsofdissolved/dispersedpetroleumhydrocarbonextractedbyhexanearevery
low(<5.0ug/L)inthecoastalanddeepwatersoftheTheGulfofAntalya.Totalmercury
concentrationsinthesurfacewatersofTheGulfofAntalyaoccurattracelevels(<10ng/L).
TheGulfofAntalyamayberegardedasoneoftheleaststudiedextremeenvironmentsin
tennsofitsbiology.Specieslistsofgroupsstudiedarepresentedinthereport.TheSuez
Canal.completedin1869,linkingtheLevantineSeatotheRedSea.hasbeenresponsiblefor
someofthechangesintheecosystemandbiodiversityoftheeasternMediterraneanincludingtheGulfofAntalyaduetothemigrationofspeciesfromthelatter.
Heterothrophicbacteriaandcyanobacterianumbersintheseregionswerefoundtobeoften
lowerthanintheotherTurkishSeas.Bacteriaweremorehomogeneouslydistributedwith
depthduringspringwhenthewatercolumnisthoroughlymixed.Surfacebacterialabundance
distributionoffshoreofAntalyadisplayedhighercountsduringthefall(September)comparedtothespring(MarchandApril).DuringMay1996diatomsobservedcomprisedof37,
dino?agellatesof63,chrysophyceansof25andchlorophyceansof6speciesinthetotal
phytoplankton.ThesurfacefloraweredominatedbyChiysophyceans(mainlybythe
coccolithophoridEmilianahuxleyiandDinabryarisp)duringthisperiodinthestudyarea.In
thezooplanktongroup,copepodsdominatedthebulk(59speciesbelongingto33taxa)
followedbyeuphausiaceans(11speciesbelongingto5taxa)inthesamestudyperiod.Time
seriesofichthyoplanktonobtainedfromsurveyscarriedoutbetween1998-2001nearlMS-
METU.ErdemliinthenortheasternMediterraneanhaveestablishedthepresenceof122
teleost?shspeciesinthearea,9ofwhichweresightedforthefirsttimeintheregion.
OneofthemostimportantcharacteristicsoftheGulfofAntalyaisitsdeepbathymetry,settinglimitationsforthesamplingofmarinebenthos.Surprisingly,benthicstudiesevenin
thecoastalareasoftheGulfofAntalyaarefoundtobeverylimited.
Oneoftherareinvestigationsencompassingtheentirerangeoffaunaandfloraoftheshallow
areasintheGulfot'AntalyawasundertakennearManavgatyieldingatotalof141benthic



speciesconsistingof67speciesofpolychaetes.45molluscs.22crustaceans,7speciesfromothergroups.inadditiontomacrophytespecies.
Durucan&Turna(2011)found36taxaofmacroalgaeincludingRhodophyta(17taxa).Heterokontophyta(13taxa),Chlorophyta(6taxa)inAntalyaBay.Posidoniaoceanica
ecologicallyisaveryimportantseagrass(notmacroalgaebut?oweringplant)oftheTurkishMediterraneanSeaincludingthecoastsofAntalya.UnicellularforaminiferaareamongoneofthebetterstudiedfaunacomponentsoffAntalyawhereAvsaretal(2009)determinedatotalof140foraminiferaspecies.Ostracodsarepoorlyrepresentedbyonly21generaand23
speciesintheregion(Mericetal.2008).CirripedsoftheAntalyacoastswerestudiedbyBesir&Cinar(2012)basedonsamplescollectedinthesupralittoral,mediolittoral,andupperinfralittoralzonesbetweenAugust2009andJanuary2010.Atotalof7specieswerefoundinthearea.Amongthese,Chlhamalusstellatusisthedominantspeciesinthesupralittoraland
mediolittoralzones,reachingamaximumdensityof69,600ind/n12andabiomassof3100
g/m”.
Indeedverylittleisknownoftheecologyofdeepdemersalfaunaintheeastern
Mediterraneanmainlysincethesewatersconstituteauniqueenvironmentcharacterisedbyunusuallywarmtemperaturesof13to14°C,andextremeoligotrophy.Aseriesofcameraandbaitedtrapexperiments(Jonesetal.2003)intheeasternMediterraneanSeabetween1500
and4264mdepthattractedavarietyofopportunisticscavengers:Attheshallowerstations
(I500to1800m),decapodcrustaceansand?shes,dominatedbyelasmobranchssuchas
Hexanchusgriseus,wereattractedtoandactivelyconsumedthebait.Elasmobranchswerenot
observedbelow2500in,andbelow4000InonlythecarideanshrimpAcanlhephyraeximia
andthemacrouridC/mlinuramediterrzmeawerepresent.InrecentyearsE/VNautilushad
carriedoutROVandsidescansurveysoftheAnaxagorasandAnaximenesseamounts
revealingnewchemosyntheticcoldseepcommunities(Shanketal.,201l).Themudvolcano
faunaconsistedmainlyofsiboglinidtubewomis(Lamellabrachiasp.),ainphipods,brachyurancrabs,echinoidseaurchins,mussels,andclams.Bycontrastthemainmegafaunaonthe
seamountswascomprisedofcoldwateroctocoralsandscleractiniancorals(Shanketal.,2010).IntheKazanandAmsterdamareasseabedscarringwasobserved,hypothesizedtobecausedbybeakedwhalefeeding.
Therearenoquantitativedatashowingtheannualvariationinthesmallpelagicfishesofthe
projectarea.Themostabundantsmallpelagic?shintheGulfofAntalyaisalessepsianimmigrantEtrumeusreres(Yilmaz&Hossucu,2003;Turan,2010)andbeyondthecontinentalshelfisthehorse-mackerelTrachurusIrachurus.Amongthelargepelagics.bluefintuna,ThunnusthymusandtheMediteiraneansword?sh,Xiphiasgladiusarethemost
notablefishspecies.
TwomarineturtlespeciesnestintheMediterranean—theloggerhead,Carettacaretraandthe
greenturtle,Cheloniamydas.TheformerismoreoftenreportedfromtheAntalyaregion.Ten
speciesofcetaceanarefoundintheMediterraneanSea:finwhales,spermwhales,Cuvier‘sbeakedWhales,orcas(limitedtoasmallpopulationfoundintheStraitofGibraltar),long»?nnedpilotwhales,Risso‘sdolphins,commonbottlenosedolphins,stripeddolphins,short-beakedcommondolphins,andharbourporpoises(limitedtoportionsoftheNorthernAegeanSea)someofwhicharealsoobservedintheGulfofAntalya).Spermwhalesarebelievedto
beratherabundantespeciallyinthedeepwatersofRhodesGyrefeedingonsquid.Withinthe
projectareathemostcriticalcolonyoftheMediterraneanmonksealistheoneinhabitingthe
Olympos-BeydaglariNationalParkwhererecentlyfiveindividualshavebeenidenti?ed.


