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Ontogeneticch乱れgeOr Verもicaldistribution ofcopepodswasi椚eStigatedin d¢tail  

With Vaれ－Ⅰ〕ornwatersamplerduringthe daytimeinthreeoccasionsinlseBay乱10咽  

the‡）aciriccoa5じOrC¢ntralJapan・Weplacedgreaもimportanceon thedominanteopepods  

SuCh as＾cartIa cLotLSi．Ca［antLS SiTtlctLS，ParacaZaT”S ParVtLS and Otlhona bTeVZ■coTn；s．  

rrhcco匹POds，＾carti□．CaLaTttLSELnd PaTEICaLaTttLS．＼＼，hieh shcd cggs rrccinⅥ・atCr．Sl10＼＼ごCd  

remarkab】contogencticchangcl’rhccggsarld nauplii≠・CrC rOund】argc）yin2－8mlnyers；  

い一C fldultsinしl－C、VatCr muCh c）osc to Lhc bottom or thc ba）r；tllCCOPCPOdiLcsinい1Cin－  

termcdiatelayers・Threereultsindicatethattosamplecopepods quantitativelyduring  

thcdn）・timcisdirTicult・lへ】rい一CrmOrC・Ourinvcstigationsho、、dthatanylircstagc，CSI庶ial】y  

thc cggs．、、・erC nl＼＼ⅥyS rOundin aggregaLions．This suggcsLs Lhat thc adult fcmalcs tcnd  

Lo s＼＼，arIllrOr rCIcasjIlg thcir cggs，PrCSum8bl）▼at nighL On thc othcr hand．0［t＾ona  

Whichcarrieseggsuntiln温uPliiemergedidnotshowsuchontogenetiごChange．Thiscopepod  

Wa8rOund mainlyin o－8mlayers through thelirecyele．  

Key words：onもOgeneもic，Verticaldi＄tribution，COpePOds   

Zooplanktoncommunities generally showmarked spaぬIand七色mporalcha咽eSin the  

neriticwaterswherethewaterisrichinnuもrientsandh短氾yturbiddue七of陀Sh喩ね㌻心配ha聯，  

SeWa酢e汀1uent ard active producもion of phyもOplankもOn．In tbewaters zoop王anktons are  

Often r叩reSented by asmalinumberof the dominant spぬes．Tぬisis thecasewith汰e  

free－王ivi噌neriticcopepodswhichbyfaroutnumbertheothercomponentsofthezooplankton  

COmmunities（JEFFRIES，1967；SEK！GUClIl，1978）．Thesecopepodsmust血色vedevelopedvarious  

柁SpOnSeSOradapもaとまonsinevolutionary processforsucceedi喝tOreprOduceandtomaintain  

their populaもionsin沈e particularenvironments，でhus，pOもentialcompetまtors have come  

tobesegr曙atedthrougbmutuallyexelusivecombinationoぎspatial，tempOralandbiologieai   
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attril）uteS（MARSI‡ALL，1979），SOもhatvariousl血aviorincludi喝Verticaldistributionpa沈erns  

tend toreduceinterspecificcompetitionamongthecopepodswithsimi1arnutritionalhabits  
（ZAl．1く】NA，1970）．   

Specificfeaturesof verticaldistributionandmigrat主onoftheneriticcopepodswould  

playanimpor旭nt roleinreducingpoもen血1competitionamo帽themintheenvironments・  

Uptodate，VaTiousaspectsoftheverticaldistributionofthecopepodshavebeenstudied  
もOCOnSideraも1e extent（e．g‥ Ⅴ】NOGRADOV，1968；M！LLER，1970）・でhese previous works，  

hoⅥ7eV即，WereOnlyconcernedwiもhthe如ecopepoditesincluding仇eadultst喝e・Inconもmst  

tocoldwateroceaniccopepodsofwhichtheirontogeneticverticalmigrationplaysanimportant  
role主nfuncもionati昭COmmunitesalo咽雨もhasuperioradaptatonforcontinuingtomaintain  

theirpopulations（翫INRICH，1962；Ⅴ王NOGRÅDOV，1968；馳KIGUて甘‖，1975），iもhas酢nerally  

馳孤emphasizedtbatdielverもicalm将rationismoreimpor旭ntthanonto酢n銃icmigra扇on  

intheneriticzooplankton（McLAREN，1963；ZARETandSuFF鷲RN，1976）・Onlylittleisknown  

about蝕e ecologlCalroles or the ontogenetic verticalmig汽止ionin the neriticcopepods・  
Thepresent study examines various types of the ontogenetic verticaldistr主butionof the  

neriticeo阿）Odsin‡seBayrorbe比erunderstandi咽interspぬricrelationamo曙thecol光pOds・  

MateriaIs and Methods   

Generaldescription on topographicandoceanographicconditionsofIseBay，Whichis  
loc8ted along the‡〉aeiriccoast oデcenもralJapan，havebeen givenin my previous paper  
（St：1くIGUCITl，1978）．   

Studyinga陀aisshowninFig．1．Ei如tsamplingsも乳tionswereestabliぬedonatransecも  

f．rom“rrsu〝 し0“Norna‘′：  

飽eh sもationis s叩arated at  

the disLancc of3．7 kilome－  

ters．Sampling zooplankしOn  

and routinc oceanographic  

o七郎Ⅳationwe柁madeduri喝  

thedaytimeatもhe父Stations  

on Aug．111980，Nov．28  

1980and May211981．In  

cach timc，しhe workin thc  

sea was accomplishcd wiLhin  

4hours，  

A201iももers of seawater  

WaSSampledw辻he鹿Van－  

Dorn sa．mpler from each  

d叩th or the waもer column  

at cach station：しhe depth  

intervals wcre2meter from  Fig．l．Study area and saTnPling positionsl   
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the surface tolO m depth，and5meterj■romlO m depth down to theもottom・Sometimes  

the water fromlm abovc thesea flooT WaS also sampled，Thesewater was then strained  

throughaneもWiもh45／JmmeSh〝Openings onboard乱ndもbesampleswereimmediaね1yfixed  

＼＼二ith l岬Jncutralizcd rormalin．   

The netwiとh45メjm meSh－OPeningswa＄SufricientforcaもChir将alldevelopmentalsねges  

or majordominantcop叩Ods belonging to thegenera Acαrg£α，Cαgα穐びβ，and PαγαCα～α乃混ざ  

in‡seBay．Closeinspectonof O混0乃αあγeりgCOγ乃£β，however，indicated that汰erirst naupliar  

St£将eWaS nOもcontainedin thesamples prob払bly due to theirpassi噌thro堵h theneも；the  

SeCOnd nauplius was not so many sampled．   

Thecopepodeg嘗andnaupliuswe柁酢nerallyidentばiedもycomparison涙th払oseoもtaini噌  

rmmmatu躇飽mal岱OftheⅥ互1dcoI光pdskepもhmylabratory．Aso∝汲Sion亀11s，id飢ti∫i飽tion  

Or沈e naupliior thecopepods was made rollowi咽the publisbed papers（0Ⅰ柑RG，1906；  

CoNOVER，1956；FABER，1966；UcII！MA，1979）．  

The waもer temperature，Salinity，dissolved oxygen contents，and chlorophyllαWere  

measured at every sampling stations．ChlorophyllαWaS m組Sured by a fluorescent meもhod  

Wiもh sample water or50－300mi．  
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Fig．2b．In Novemb¢r1980・   Fig．2a．1）rorilc or＼＼・fltCr tCmPCmturC、SaliniLy，  
dissolved oxy酢n and cblorophyllαCOm  

teれt＄in Augl】St1980．  



Hideo Sl弓王くIGUClIl  

Results  

St t Z  3  ‘  5  6  7  8  
l．Oceanographic conditions  

Aug．11980（F也 2a）  O   

ProrJesofwaterもem鱒ra血re lO  
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Summ針Straもiricaもion：sもeep  

LllCrmOClincand hal∝linc dcvelop－  

ed around8m depth．Brackish  

water，Characとerized with more  

than20℃andless than30％，  

wasproもablyoriginaもedrromthe  

freshwater discharge of the Kiso  

Riverin theinnermosもpart or  

馳ebay，itprevaiユedinthewaも即  

Shallower thanlOm dep沈．でhe  

brackishwaterwas deeperin the  

western parもthanin theeastern  

Pal、しOr Lhe bay．1五nsc phyLoplan一  

比on鱒pula扇on（0Ver5攫e氾．／1）  

w‡licb we陀COmpOSed mainly or  

the dinorlagellates was round  

abovcしhc thcrmoclinc and＼＼raS  

rcmarkabl〔Iin Lhe surfaec＼VatCr  

in theⅥJeStern part Of the bay；  

玩low the thermocline pbyもOplan－  

kもOn WaSless thanl堀Chl．ル  円g．2c．in May1981．  

でhe oxygen contents were high  

above the thermocline，Whileiもwasless than2ml／1below that excludingもhe easterripaれ  

or沈e bay．It was extremelylow（1ess thanlml／1）in the waterclose toもhe bot紬min  

the centralparもOr the bay．  

Nov．281980（Fig．2b）   

Profilesofwaもer temperatureandsalini糎indic孔tedもbaもSteep抽ermoclineandhalocline  

in summer disappeared and verticalmixing was advaneed to someexもen七・The temperaもure  

ra曙ed16－18℃，thesalinity30．5－32．5％，andもheoxygencontentswererelaLively high  

to be3．5ml／lor above．1フhe water close to沈e botもOmin the western part of the bay  

showedlo＼Ver OXygen COntentSもhan ulaもin the eenもralto eastern parts・Apart rrom the  

water close to the bottom，pOpulation density of phyもOplankton was genやrallylow（1ess  

tban2将Chlノ1）：iもWaSless thanl堀Chlノ1in the water deeperもhanlO m depもh．   
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May2119引（Fig，2c）  

The temperature was14－17℃，and thermoclinewas not pronounccd a＄that observed  

in summer．The brackish water existed widely albove6m depth and results steep halocline  

aも4－8m de如hs．Dense population or pbytoplankton（0Ver5JJg Chlノ1）was roundin the  

Surface waterin the western part of the bay as same asin summer．Generally speaking，  

below the halocline phytoplanktn was not abundant．The oxygen content was high being  

OVer6ml／1in thewater shallowerもhanlOm depth and highestin tbe sur王●acewaもerin紘e  

WeStern Part Of the bay．It was also hig－hin the deepwaterin the eastern part of thebay  

and（）Veninもh（∋Waもer closeもO the bottom．  

2．Verticaldistribution of the copepods  

Therourcopepods，AcαγさgαC～α髄β～，Cαヱαれ視βぶ～犯gぐむβ，PαγαCαgα乃也ぶpαγむ祝ぶand O離0乃α  

毎朝寂甘粕おby rar outnumbered othercop叩Odsincludir将班e Ceれさγ0卯ggざ，remOγα，0れCαeα  

and Corycaeks．Acartia ciausiand O．brevicornis were dominant on Aug．11，Whereas  

A．cLotLSE．0．br押COrnis aIld P．parvLtS，and A．c［ausL and C．sinicus werc numcrous  

On Nov．28and May21，reSpeCもively．  

2－1．月C∂′r／∂C／∂〟∫／  

Aug．11980（Fig．3a）   

The曙gSand nauplまiweremainlyでound aboveorin tbethermocline，Whiletheco押印diはS  

and adulも＄Werelargely sampledもelowiも．Thus，班e Acαγ才gαpOPulations moved from the  

SurfaαWaterdown to the bo沈OmSediments throughもhelifehistory．Theymadeag嘗regaもion  

at eachlife stage．Phytoplankton was remarkably concentratedin the surface waterin the  

WeStern part Of沈e bay，Whileもhe月cαグ才fαPOpulaもions were round mainlyinもhe eastern  

part or班e bay．  

Thedistributionalpattern of the eggs and naupliishowed resemblance，1argelylocalized  

in theeastrern part o∫the bay．でhe highest density of tbe copepodites wasin tムe eastern  

parもOf沈e bay．The naupliiand copepoditeslVere COnCentratedinもbe belt－Shaped zone  

at a dirfercllLla）・Crin Lhe casLe‖lparしOr Lhc bay，the naupliiELしi－さIn and the  

COpepOdiates atlOm depth，reSpeCtively．The distril）utionalpattern o丈●抽e adulもS WaS muCh  

dげfer孤t from that or the young・er StageS：they occurredinもhewaterclose to沈e boもtom．  

Tbe adults tended to avoid the water of exとremelylow oxygen contenもs（1essもhanlml／1）  

Close to the bottom．  

Nov．281980（Fig．3b）  

The Acarlla populations did not show considerable change of verticaldistributionin  

relation to theirlire history．Apart rrom the eg官S，they陀mainedin the shallower water  

沈anlOm deptb，t‡10ugh they werela曙elyloca．1izedin the western to centralparts or the  

bay．They aggregated at eachlife sもage．However，it was dirricult to findcertain relaもion  

between the verticaldisもribution orもhe copepods andもhe oceanographic conditions．   
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でhe曙gS and naupliまoccurred mainyin thecentralpart of the bayⅥrbereもhey were  

abundanも1yroundrromthesurfaceto the bottom，涙th thehighestdensityin thesurrace  

water．Theeopepoditeswereabundantinthewestern part，Withthehighestdensityintbe  

surfacewater．Theadultsaggregatedin thewaterclose tothebottomin thewesternpart，  

andin the surrace waterin the cenもralpart．  

May211981（荷駄 3c）   

でheAcαγ最αpOpulationstendedtotoueho汀rromthewaterclosetothebottomthrou如  

allもhesもa卵，t‡10ughも最s t8ndency was not so remarkable as obs即Vedin summer・They  

wererelativelyabundantinもhecetraltoeastern partsofthebay，Whiie theconversewas  

もruein phytoplanktons．   

The曙gS，SamPled mainlyinthesurfacewater，Wereabundantinもheeastern partor  

thebay，andもhenaupliishowedaggr曙ation・in tbesurracewaterinthecentralpart・The  

copepoditesaggregatedin thewestern part and alsoin蝕e飽Stern part Orもhebay・The  

disけibuもionalpatternor the adultswas similarもO that of thecopepodites，altbou如they  

oceurredin the de叩er Water than the copepodites．They ag官㌻曙atedin the eastern part  

Oでもbe bay．  

2－2．C∂血〝〟gざ加ゎ〟ぶ  

May2119引（Fig．3c）   

でhe Cαgα乃む8pOpulaもions movedデrom surracewaもersもO near Seaでloor with pr（喝reSS  

ofthedevdopment．Thus，㌻以narkabledifぎerencewasseeninveれicaldisもribu七ionsespecially  

もetweenもhe adults and eggs．でheyもended to－ag嘗reg・atein allthe sもage・   

The曙gSdensely occurredinthesurfacewaterwhore．汰ebraekisbwaterprevailed・Two  

centers oraggr曙ationweredetecもed：onewasin thewesじern part，and theo汰erin the  

easternpartorthebay．Thenaupliiwereconcentratedin thesuげace、Vaterin thecentral  

partorthebay．Thedistribuもionalpatternofthecopepoditeswas differentfrom thato董◆  

theeggsand nauplii＝theywerelargelylocalizedintheeasternpartofもhebayand occurred  

wbollyfromもhesurrace to thebottom wat即S・でheadultswere round onlyin蝕ewaもer  

column＼ViLhin5m abo＼rC Lhc boしLom．  

2－3．戸訂∂C∂ね〃〟ぶ卵√レ〟ざ  

Nov．281980（Fig．3b）  

The PαγαeαJα犯むβpOpulaもions showed ontogmetic movemen七重■rom the surrace water  

to the bottom water．Thus，difference of vert，icaldistribution was striking between the  

adulもS and theoもher developmen旭1stages．They£塔gr曙ated aもeachlifesもage・   

In thecentralparL or汰e bay，the eggs abundanも1y occurred rrom the surrace to the  

waterclose to the bottom：tbecenteroi◆aggr曙ationwas aも10m depもh・The naupliiwere  

concentratedintbesur払00WaterinthecentralpaれOf■沈eもay・Thecopepoditesweremainly  

inもhe surfaee waもer and showed two eenもers or the ag即曙ation：one wasin the western   
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Fig・3a・Verticaldi＄もribution ortheegg，nauplius，COpepOditeand adu】t or thecop叩Odsin  

Augusti980・Numbersindicate those of eachlifestage orthecopepodsconもairled  

in201itter seaw乱ter．  
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Rg．3c．h∴May1980．  

Part，and the otherin the eastern part of the bay．The verticaldistribution of theadults  

WaS differentfrom thoseof the younger stages：they occurred belowlOm depth，eSpeCially  

nbu11（1antin Lhc＼VaLer closc to Lhc bottomin the ccntralLo castcrn parts or the bay．  

2－4．0正面〃柑仁血相V克甘〝涙   

The O葎ん0免αpOpula．もions did not change theirinbabitinglayersもhroug・h tbelirehisもOry．  

The verもicaldistriもution of tbe early sもages（the eg・gs and nauplii）or O混0乃αWaS Similar  

toもhat o仁血制痛嶺 CαJα乃混ざand PαγαCJα犯祝βOf the same stages，butit was remarkaも1y  

di汀erenもinもhelaもer s七色g●es．They also made aggr曙ation at eachlire stage－  

Aし唱．11980（Fig．3a）   

The naupliioccurred mainlyin the surface water，Where the brackish water prevailed  

（沈ebighest densま毎Or241inds．／1in the wesも肝n Part Or theもay）．They were remarkably  

COnCentrated呈nもO a thin belt zone expandingもhrou抽allthe samplir将Staもions．でhe  

COPepOdiもes and adults were round mainlyin洩e surrace water，Theもwo centers of the  

aggr曙ation were round：one wasin the centralpart，andもhe oもherin the easもern part  

Or the bay．   
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The Oithona were more numerously distribuもed above the thermocline than belowit  

班rough thelirehisもOry．でhenaupliiabundanuyoccurredin tbesurf乱伐Waterinもhewestern  

parもOf thebaywhere phytoplanktnwas remarkablyconcentrated up to overlO将Chヱ．／1．   

Nov．281980（F痩．3b）  

rl、IIC nauPliiwcrc conccntratedinto a Lhin belt zonein thc sur［acc＼＼唱几erin thc＼＼rCStern  

to centralparts of the baywith the highest density or20indsノ1．でhe vetie乱1di銃rまbution  

Of thecopepoditesandadult＄WaSSimi1ar to thatofthenauplii，with thehighestdensity  

Or14inds．／1一  

Discussion  

Basedon thepresentstudy，thefeatures or vertiealdistributionof the rourcop叩Od  

Speeies can be devidedinto twoもypes：（1）remarkable ontogen銃ic changeof vertical  

distributionsfromthesurfacetothewaterclosetothelbaybottomthroughtheirlifehistories  
（月cαグ££α，CαJα免視βandタαγαCα～α犯髄∂），乱nd（2）verticaldまstribuもionshowi喝Ⅰ，eS駈1blance  

through thelife history（Oithona）．The Oi摘ona was always foundin the＄urface water．  

Th6cop叩Odsarealsod押idedintoもWOgrOupSCOnCerni咽払espawn玩gもypes：the加αγ才ね，  

Cα～α几髄βand PαrαCαgαれ堤ぷ1aytheir曙gSinwater，WbiletbeO混0ねαearrieseggsaeuntil  

naupliiemerge†Aceordin幻y，We＄uPpOSethattheneriticcol光pOdslayi曙their曙gSinwater  

WOuld show remarkableontogeneticchang・e Oダもheirinhaもitinglayer rrom the surraceも0  

もhe water closeもO the bottom．   

Inもhe previouss七日dies orbor組loceaniccop叩Ods（Cαgα犯む∂Cγgざ才α孟αβ，C．p～祝仇Cんグ祝β  

andg鮎Cαgα乃むざあ鮎托gよg古址兜g£g）（SEK】GUC‡‡‡，1974，1975），thelar酢－SCaleonto酢neもicホvertical  

migraもionwas round onlyin thecop叩Odswhich王紺theireggsin waterand the nauplii  

OrWhichshouldreed on pbytoplankもOnabundantin沈esurfacewaもer．On tbeotberhand，  

thedeep－SeeaCOPepOdssuchas tbe PαreαCゐαe孟αWhichcarries曙gSaCand thenaupliior  

Whiehlackruncもionalmasticaも肝yOrgan tO StOpaCtiveダeedingduri喝naupliars七色酢Sdid  

notchangetheirinhabiti噌1ayerthrougbtheliでehistory．Noもalltheeop叩Odslayingもbeir  

e紺Sinwater，however，ghowala曙eSCaleonto酢n銃icverもicalmigration．In thepresenも  

Sもudy，沈e extenもOどもhe onも0那n銃ic verticalm噌ratOn Ofもhe neritic copepods was a  

Smalトscale（i．e．1essもhan tbera喝eOrdielverticalmigraもion）and thiswould proもably  

be relatedもO theshallowもottomof the bay（ANRAKU，1975；L蛸DliY，197B）．   

Aremarkabledirl●erence of verticaldistribuもions was detecもed betweenもhe曙gS and  

adultsduring thedaytime（Fig．3a，b，C）．Thiswouldlbeexplained by assumingthat the  

eggswouldbereleasedbytheadultsmigrati噌upWardatni如も（see，MoでODÅet al‥1971）  

and occurri喝in thebottom waterduring thedayもime．In addition，higb densiもy of the  

eg嘗Sin the＄urraCeWaterSuggeSもS tbattheseeggswotlldhavebeenlaidinもbesurracewater  

durまng■the nighも，because abundanもeg嘗S Oug加もO be roundalsoin tbewaterclose toもh8  

■“large－SCale〝meansto muehexeeed the rangeor dielmlgration．   
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bo比Omiでもheadulもsspawn duri咽thedaytime．でhisexplanationsupports thehypoもhesis  

presentedby王寸描D王NGetれ（1951）もhat theadulもSlay汰eir曙gS near thesurrace，thus  

allowingtirneforeggs todevelopinto thenaupliibeforesinkingoutoftheeuphoticzone・   

Onもbe otber hand，deducing from thaももhe copepod adults（Acαγ如，Cα～α犯混ざand  

PαダαCαJα乃混ざ）occurredin thewaterclose to thebottom duri噌も鮎daytimeand that沈e  

copepodeggswereveryぬeagrethere，mOSt Oftherelea＄edeggsmayhavedepositedon  

the bo比Om汀沈eadults couldlay their曙gSinもhewatereloseto thebot紬mduri喝the  

daytime・Recentstudies haveshown that thecopepodeggsarecommonand abundantin  

the bottom sedimentsin the neriticand coastalwaもers（KÅSAl‡ARA et a】‥1974）．However，  

jud如gfromthepatternsorもheverもicaldisもributionofthecop叩Odsinもhepres引止Sもudy，  
the曙gSdepositedontbebo批OmWOuldnotplayanimportanもroleinsustaini喝もhenauplius  

populations as compared with those roundin thesurrace wat訂・   

¶鹿dominantcopepodsin血ebay always occurredinもhewatercloseto theも0ももOm  

duri喝thedaytime（Fig．3a，b，C）．でhismeans tbatiもisdi汀icultもOquantitativeiysample  

tbesecopepodadultsbyemployi将uSualverticalha山sorplanktonneもSduringtbedayもime・  

Occasionally，SOme planktoniccopepods，e．g・Calanus，diginto thebottomsedimentsto  

beroundin tbebenthicrauna（Kos，1969）．でhiswould be thecasewithもhe adulもS Oどもhe  

血潮咄木Cαgα花Wざand PαでαCα～α花髄βinIseBay as wellasまn the otherneriもicwaもers・でhis  

maybeinpartattributedto theneriもicwatershavi咽Sballowdepthsincomparisonwith  

もbedisねnceもhat thecopepodsusu鼠11ymoveup－Ordownwarddaily（MARSIIALLandORR，  

1955；ANRAKtJ，1975；LANDRY，1978）   

TheverもicaldsitributionofAcariia ciausishowed resemblanceat theeggsand nauplii  

threesamplingdays，Whileatthelaterstagesespecially theadults remarkablydepended  
on s組SOn：the曙gS and naupliialways occurred abundantlyin the water shallower than  

lOmdep恥while theadultsweremainlysampledin thedeepwaterorinthewaterclose  

to thebottominspri咽andsummer，andin tbesurfacewaterinautumn（Fig．3a，b，C）．  

The seasonalchange of thやVerticaldistribuもion or the」4cαγgよαadults would bein part  

caused by exisもenごe Or Other dominanもCOpepOds such as the Cα～α犯髄βin May and the  

PαrαCαgα免㍊ぷinNovemberinaddiもion to physicaland chemieal∫acもOrS・The prorile or the  

verticaldistril）ut主on oで沈eadul七月cαγ孟£αWhenextremelylow oxygeneontentswere observed  

in沈e waもer close to the bottomin summer stratirication（Fig．2a）indicatedもhat tbey  

wereapparentlyexcluded rromthewaterwiththeox帽enCOntentSless thanlml／1・This  

is also supported by CRAND肌l．and HoRACEK（1973）wbo madeclear thatJ4・C～α祝β£，  

inhabiもingtemperatelagoonswheresharpgradientsofsalinityanddeoxygenationdeveloped，  

was restricted to thelayer with the ox躇en COntentS Ofl・6rnl／lor above・Vertical  

distriもじtiqnsor血e勇cαデ如andCαgα乱視∂didnotshowanyrぬもiontothermodineorhalocline  

evenin strong stratirication periodinIse王うay・   

Therourcopepodsmadevariousもypesofsmalトscale鼠ggre卵tionsinhorizontaland  

verticalplanesthrou如a11thesもage，Alもhou如喝gregationshavebeenreportedinもhelater  

sta酢S Or the cerもaincopepods（0’coNN鷲LL，1971；ANRAKU，1975；SM汀‡ノ‡et aし1976；   
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HAMNERandCA肌ETON，1979），thepresentstudyshowed thatthesmalトscaleaggr曙aもions  

W即e eOmmOn tO arlylire stag■e．   

Itis puzzledwhythecop叩Odshaveoverlaportheirinhabiti喝1ayersespeciallya＝加  

earlyliデestagesevenduri咽thedaytimeincontrasともOtheadults－Theseearlysta酢乏SWiもh  

Weak swimming power would require productive environments such as theeuphotic zone．  
Furthermore，aSS咽geSted byI．ANDRY（1978）forthe．4eαグggα，Separation of theirhabitats  

from the adults may prevent the adults from predating theireggs and rlaupliias often  
Observedin thelaboratory populations of the Acariia（SEKIGUCm et al．，1980）．  
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