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In（1educi帽tilat abtlndant t）entIlicI）Ol）ulations of ㌘わりJ√ガα rαメカわ～‘ナ～fllaVe been  

a】ways foし川（iin wes沌rn j）artS OfIse Bay，it was thotlght tllat eal●lylarvae wouid  

al）l）eal◆fil－Stin t王1e WeSteI－nl）artS Of tlle bヱ軋Butl）aSt Observatio11S S】10We（1tIley Wel－e  

always found abulldantly firstin the eastel・n parts of the bay．So there remained to  

bei－－（luiredinto沌e qしIeS仁王on wl－y 仁hey occリー・red abし1ndantiy】－Otin tl－e WeStl）しItin  

tlle eaSぬ‘nl）artS Of抽el）a〉r． Tl川S，itis11eCeSSary tO kIlOWin detail抽el〕1■ol〕erties  

Or agg】tegations ofthelal・vae fotln（liIl沌e eastel・ilI）artS Of t圭一el）ay．  

Tllisl）叩el・deals wit‡1investigating a stllalトsca】e disけibut主on of冒Ielarvaei11the  

eastel・nI〕al・とSOf tileI）ay Where nしIn－el・0し－Slarvae，at ea王◆1y stages，al叩eal・・   

Zoea トう1al†Vae Wel・e foun（！abundaIltly＝－aVe】・y nal・】・OW belトSllal）e（l男Oneaiong  

抽e coast of Tita PenillSula，tllOtlgh tlle CenLre of拍ei】・dis仁ril）ution was】ocalige（l  

jしISt Off“UtしIl血”鋸1d“YaIllalⅥi”．Patねrns of 亡11e剖11壬11トscale s王）atiaI（lisけii）utioIIWel■e  

alInOSt tl－e Same tl汀Ougilthe zoealstages．Tllisin（licates tを1at（lisl）erSalwould not‡）e  

C（）nSidel●able腑◆0しIgh tlle ZOeallarvae．Aggl■eg；1tedlⅥaSSeS fol・ZOeaト4stages，WIlicll  

Were Ol）SerVe（lcl【）Se tO tlle COa釦Of“UttユIⅥi”all（】“YaI11ami”，SllOWe（】an alnlOSとClear－  

Cut margln and thus a けal）CZOid・Shaped distl・ibution，becausc the numbers of the  

ial一Vae Cat唱‡1t Changedかasticallyin（1il・ections b（川1tOWaI・（ltlle OfトsllOl■e water an（l  

alongと】1e COaStS Of′Ⅰ、ita Peni！1Stlla． Distril川tio】1alfeatl汀eS Of tlleiarvaein（まicateくi  

tllat（lisl）el◆Salof tileiarvae，form＝唱tIlel）elトSllaI）e（lzone of aggregatio】1S；lio噌 tlle  

COaS仁Of Tita PeIliIIStlla，WOuldl〕e Sけellが‡1e】1e（lonl〉′in tlle SOし1tllern al・ea along 抽e  

COaSt，l〕elI唱neg厘iI）1ein抽e nol‘theI■！1a】■ea．CIlal‘actel－istic watel●mOVementSしIn（ler＝e  

tlle forIlllng Of‖1e！）elトSh叩ed；lg那・egationsalollg the coast、However，ag那●egations of  

I；汀Vae nlu釦be caし1Se（1by‖1ela】・Vae tIlenlSelves，llydrogl・叩llicala11くlo仁l－er bioIogical  

rea［11reS al・e nOtl■e叩OnSib】e ねr forIl11ng 蝕isl11し1Cllaggregate（ま（lisけil）ution．Tllis  

is clearly u11derstoodl）y COIn】）arisoェ】Wi抽 tllOSe COI）ei）Od collected si‡11uIとaneously．  

Aggl・egations of eal■lyla】・VZle，foun（雷iIlt‡1eeaStel・n】）al・t OfIse Bay，WOuld becorl・elate〔l  

Wit王1t‡1el汀eSeIICe Of aggrega仁ed beIltllic aくlし11［s，抽ouが1We have not yet evi（lence for  

tile pI■eSellCe Of thisllさ7i）OtlleSize（ibe11亡hicl〕Ol乱Ilat；0！1．  

KeylYOrd8∴n■J川J■．1〃   
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Tlle te】1叩Oraland spatial（listri－）し－tio】－Ofグ∫′＝～～ズα7▲〟g／血′ヱ∠1arvae were previously  

clarifiedinIsc Bay alldits neighl〕Ouring ccastalwaters（SEKIGUCHl1977，1979）；the  

larvae werc abu11dantly found onlyinIse Bay ∫rom Noveml〕er tO March of the  
followi咽year，alld tlle te】11POralvariationof tI－eir distril）tltion sl10Wed a cloclくWise  

movcmentiniseBay without considerableloss ofthelarvaeinto the opcn coastal  
watei・S． Wilile tlle ZOeallarvae al）uIldalltly；1i）】〕eared】Ⅵai111y fronlNovenll〕er tO  

Dcccml）er，theil－distril）tltion was extremely restricted to theeasterl－PartOfIsc Bay  
as主11dicatedi11Fig．1．I11dedしICing tE－at a加－－（1a－－t beI－tl－ic poptllatiol－S Ofダ品淀川  

raihblLnihavebecn aiwaysfou11dinthe western partGfIscBay（MIYADI1941；K汀AMORl  
etal．1970）it wasasstl111ed tllat earlylarvaeof㌘∠′”プ～ズニ‘＝・が朗玩最 would al）pearfirsti11  

the westernpart of the bay・BLlt PaSt Ol）SerVatiGnS，aSCitedabove，Showed thatthey  
＼Verealwaysfoul－da－）u11血－tlyfirsti】－tl－e eaSterl－parと0川－el）ay・So tl－erel■e】Ⅵained  

tobeinquiredintothequestionwhythcyoccurred at）undantly notinthe westbutin  
theeastern partof thebay・Beforegol帽OntOtheproblelllStatedabove，itisneccssary  

Fig，1．Sl〕之由al（まistI触1tionof tlle】al・VaeOf凸宜扉封＝Ⅶ川南棚イ行0ユー1iseiきay・  

Dotted areain〔王ic；lteS S靂）atialdi油・il）tltio－10f bentllicsta酢SOfJ）・関山妬佑扉  

eluci（Iated by Miya（li（1941）．   
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tolもnOWin detai主tlle】）rOl〕ertiesofaggre卵tionsof the zoeailarvaefoしInd主】－t王1eeaStern  

partof七重1e‡〕aySO tlla‥ve willbe al）1e toI）1ace a co王－CI・etel）aSis for stしl（1ying tl－e  

nleCllanislllS by w力kl－ tllelarvaipol）tllations、、′Ould】〕e ユⅥail－taiI－ed witl－i】－ t王－el）ay  

witllOut tllelossinto tlle Ope11COaStalwatel－s，   

This paper（壬eals、、′itl－il－VeStigatiT噌a Smalトscale distril）ution of thelarvae of  

Pin）？ixa ralhbL（ni汀 the eastern part ofIse Bay whcrc rlumerOuSlarvac at early stages  

ai）】〕ear・T王Ie atItl－Or Wishes toti－ank t‡－e】ユーelTlb倶・SOfOwari蓋rancllOfAici－iPrefecttlral  

FislleriesResearclllノal）OratOry for‡acilitating tlleirまabora抽・y・Ti－anlくS a王・e dtle tOl）r・  

H．IwASAiくIand his staff for thcir ellCOtlragCment COnCernlng this stu（ly・This study  

was sup］30l・ted by a grant authorized by the Mie Prefccturalgovcrnment・  

St・udying Areaand Materials  

王n or（ier to study a sユⅥall－SCale distlう】）ution of tl－eiarvae of ダ∫7”ぬα′▲〟混〟〝∫，We  

sct cightlirlCS forsampling thelarvac by mcansof a plankton net near the westcrn  

part of TjtaPinillSula（e．gリ the eastern part ofIseIきay）（Fig・2）・Tl－e distaI－Ce  

l〕etWeen SamPling stations on eachline was】一Carly one kilorneterFInvestigaton was  

carried outon Decem！）erト21980，！）eCauSe tlle earlyiarvae ca11l）e fou11d al）tlndantまy  

30m  20m  

F壬g．2．S仁ud沖1gal・ea arld sa汀11）ling stations・   
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in the eastern part ofise Bay cvery December recailing pastinvestigations（Fig・i；  

SEKIGUCIi11977，1979）．Pla11kto1111etS（0，う3mlⅥ1T）eS】l・Ol〕e11in卵，23cIlli11dia111etelつWere  

vertically hauled from bottom to surfacc at each stationin thc（laytirne・A totalof37  

stations were covercd by a smal11〕Oat for two days・   

SpecilⅥe11SOf tl－ela－・VaeOf Pわヱ7Zfg〟7・〟よ′～ゐ〟”～we王¶e SOrted 主－－tO tlle five zcealaI－（l  

one megaiopic stagesaccordingto thelarvalfeatures described by SElくIGUCt王Ⅰ（1978）so  

thatit was possibie to malくe distributionalmaps for eachlarvalstage・   

AzooplanlくtOn net emPloyedin thisstudyis not anideaiinstrume11t for collecting  

crablarvae since a degrce of net avoidance certainiy occurs，and fc＞r this reason data  

has not bce11tranSformed to numbers per standard volume．So numbers per net haul  

havel〕een uSed to show and／Or traCk thc dispersalof thc“mel・OPlanlくtOnic”1arvac  

reさ1eased ri・Om tllel〕entIlic populatio】1S Of tlleダわ〃7／∬（‡Cra】）・  

Res111ts 呈Ind Discussion  

Al）tllldallCe and sta酢COmlコOSitio】1d∴円加法㍑＝一払痛滋払扇1arvae，COllectediilt王1eI〕reSellt  
stしIdy，isiilしIStrate（1il－Fig・う・Zoea31arvae were fotl11dl－－OSt abし－nda－－tly，Wi－ile few  

zoea う a】1〔llⅥegalol）1C Sta酢S Were found．Relative al〕undance of eacillarvalst邑ge＼柑S  

aimost sirniiar to that obtained every Deccmber for the pastinvcstigations（SElくIGUCli！  

1979）．  
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Fig．3．AbundaIICe Of zoeaIaIld megil10Ⅰ）ic stages orダぎ′”ぬ〝7‘〝g／沌粧扉  

COliectedinl）reSent Study．  

Z；ZOeal離ages，M；megaI叩IC Stage   
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戸加ゎ豆ロ rα摘録ハ／／αr用e  

ロec．7－2 柑∂β  

Fig、4．Smalトscale sl）atialdistribution of tllelarvae of乃☆正郎＝■α拍わ～用∫．  

Nunlbersindicate抽osei）er net haし1lof グわ～7‡′ズ〝γ〝′カム‡川～．  
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Spatialdistributions of zoeaトう1arvae are shownin Fig．4．Zceaト51arvac wcre  

foulld abundantlyin a very narrow bcit・Shaped zone along the coast of Tita Peninsula，  

thoughtheccntrcoftheirdistribution wasalsolocalizedjust off“Utumi”andLLYamami”；  

they appearedin the ccntre with the nurnbersof73（stn．16）－95（stlつ．21）illd．／／net haul  

for zoeallarvae，7う7（st11．21）－882（st王1．16）iIldノ11et haulfor zoea2，1う2う（stIl．ほ）  

－2163（sと11．21）in（1ノ11etllaし11for zoea3，219（stn．16）－746（stll．2i）i11dノnetllaulfor  

zoea4，and 6（stIl．16）－20（stIl．21）i11（lノIletllatlifor zoeaう．Two speciIⅥenS Of tlle  

iTlegaloplC StagelVere Cat唱ht ollly at st11．ううOff“YamalⅥi．”T王1eI〕attern Of tlle SlⅥalト  

scale spatialdistril〕ution was almost tile Sanle tllrOugh tlle老Oealstages except zoea う  

Iarvae wllich appeared only at the stationsoff“Utumi”and“Yamami．”′rhisindicatcs  

tllat dispersalwould be not collSiderable through tlle ZOeallarvae．  

Aggregated masses for zoealM4stagcs，Wllich were observed close to the coast of  

Z1  21  

∩
）
 
 

0
 
 

、
O
D
ぺ
 
L
む
q
 
 む
b
ゝ
L
や
、
－
〇
．
〇
ご
．
明
℃
C
、
 
 

0
 
 
 
 
 
5
 
 

Fig．5－a．Change ofindividtlalnumbers of Pl7171lxa ralhbu朝1arvae alon宮thc coast of  

Tital）enin凱11a an（1inI・elaとio11tO distan（：e fro111tlほCOaSt Of tlle PellillSula．  

Numbersindicate station nも1nlbel・S，   
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Fig．5－b．Char将e Ofi】1divi（lし1alntll11bel■s of col）eI）Ods aiong tlle COaSt Of Tit；lPeIliIISし11a  

a11di】1relatioIlと0（まistallCe fl嶋Onlt】1e COaSt Of t】1e Penin餅扉b．  

Numl）erSin（】icate station ntlmbel・S．  

“Uttl111i”alld“YalⅥa】11i”，S壬10Wed an allⅥOSt Clear－Cutlllar如11，a11（lthus trapezo主かslla‡）e（1  

distril）tltio11，l）eCaしISe t壬1e11tllllbers of tlleiarvae ca咽加cllal鳩ed drasticalユyi夏1（lirections  

both towar（lt王1eOff－SllOre Wateralld aloilg tlle COaSt Of TitaPe‡1ins山a（Fig．5）．TowaI・d  

tlle Ofトs王10relVater from tlle COaSt，they〔1ecreased drast主cally fl・OmlllOre t王1al12700  

indノnet hatllarotlnd the centre down to nearly100ind・／／nct haulatone kilometeraway．  

From the nortl＝o the southcrn area along the coast of Tita Peninsula，theyincrcased  

di・alllatically fronlZerO Llp tO270う（stIl．16）－3760（stll．21）ir】dノ11etilau】，alld tlleIl  

（1ecrease（ldownto8Ⅰ（st】1．3う）i11dノ】1etllaul．Deduchg行o111tllel）elトSllal〕edaggregatio11S  

aloIlg拍e coast ofl、ita PeIli11St】1a，tilelarvae te】1d to disperse strollgly alo】1g t王1e COaSt，  

dis王）erSall）el咽11egligible toward tlle Off・S王10re Water．Larval（lisl〕erSalalo】鳩tlle COaSt  

is aiso made clear by a clla欄e Oflarvalcoml〕OSition along thc coast（Fig．6）；aPart  

from a few zoea 5larvae，ZOCa 4 まarvae became dominant from the centre of their   
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Fig－ 6．CllaIlge Of coIml〕OSition ofダわ用′∬〝タ′α拍力糊′1arvae along tlleCOa＄t Of TitaPeIli11Sula．  

N；ir）こl；vidしは1nu111bers of thelarvae collecte（1at eacllStaとion．  

distril）ution to the southern area along the coast．Furthermore，Figs．4 and 5indicate  

that dispersaloE thelal－Vae，for・mil咽 the belトShaped aggregations along the coast，  

WOuld be strengthened only＝1a SOutherly direction along the coast，beir唱 negliきぎible  

illa】10rt】1el‘ユy dil・eCtjoll．Cわa】－actel－jstic wateユ■nlOVelTle11t川1derlies tlle formlng Of tlle  

l〕elt・S王1aPed aggregations alo】唱tllP COaSt． Stro11g tidalwater r】10VeSl¶ainly alo11g tile  

COaSt，and tlle！1tllelarvaldispersalin a soutilerly direction alo】1g tile COaSt，110ti11a  

northcrly o11e，WOt11（lbe understood by the residuaifiow which may runin southeriy  

dil・eCtion a】or喝tlle COaSt． However，aggregatioIIS Of t汀elarvae mし1Stl）e CauSedl）y  

thclal・Vae themselves，hydr（〕graPhicaland other biologicalfeatures arc not responsible  

fol■ formlng Of this much aggregated distribution． Thisis cIcarly understcod by  

COmParison of thelarvalnumberswith those ofcopcpodnumbcrscollectedsimultaneously  

（Fig．5）；COPePOdJlしIJⅥ‡〕el■s仁enこまed to varyinversely witiltわelarvalJlulllbers．T】1is  

POi11t Willl）e disctlSSe（11ater．Wel〕elieve that】Ⅵa主nte11anCeOftIlel）elトSllape（laggregated  

lllaSSeSl〕eCOme pOSSil〕1e dtle tOIJiol（唱ICal汀ほChaIlisms，for exalⅥple（lielchangeofvertical  

d主stribtltionin relation to ontogeny，PreVenting thclarvae from dispersing considerably  

tllrO咽h tlle reSidtlalflow aio咽tlleCOaSt Of Tita PellillSt11a，tllOし1gIlt王Iis reaso11does not  

l〕eCO】Ⅵe ai叩arer】tilTlllle（1iately．  

Ag嘗regations of early 血－Vae，generaily speaking，WOuldl〕e COrrelated with the  

PreSenCe Ofaggrcgatedbenthicaduits，While thcconverseisnotneccssarytrue．Deduclng  

鉦oiTltjlat maSS aggrega亡ions wei■e SOme仁王王11eS Ol）SerVed for 沌e！）enthic popuia貢ons of   
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P／椚～∫∬“′・〟よカムヱ川／fi■0IllIse Bay（CentraljaI〕an）as wellとIS fro】11SeIldaiBay（】10rtllern  

Jal）an）（MIYAI）【Ⅰ941；YAMAMOTO 融d．197】，1972），We OしIgllt tO aSStl11le that early  

larvac relcascd by thellluCh aggrcgated abults woul（loccurin aggregations．In fact，  

there are aggregations of the earlylarvae which have becn alrcady reportcd by  

Sr；rくIGUCl－1Ⅰ（1979）and have been shownin Fig．l．  

Thc sp乙ItialdistribしItion has been cluci（1ated for the benthic populations of Pi7u）i．ra  

rathbu）7ifromIse Bay by MIYADl（i9LlノI），thc rcsult by whom areinsertedinto Fig．l  

Of the prcsentl）aper．Witllthc rcccnt pl・OgreSS Of eutrophication，howevcr，thc habitat  

Of tllel）e11tIlic pop最a＝ons of tile ダJ榊～ズ（‡CrabllaVe】）ee11SeVel・ely ullCOlllfortal〕1e due  

to depletion of a disolvcd oxygen contellt dcveloplngin the hay bottoms durh閥 the  

war王11SeaSOm Tllis sittlatiollWOul（】colllfort a11increase of t】1el）01ycllaeteS thereill  

Parallelwith a dccreasc of the Pinni．Ta Crab（KITAMORIelal．1970）． Eveni11194i，the  

year whcn Prof．Miyadiinvestigate（1for thcl）enthicinvertebratcs fromIsc】うay alld  

thcn thc habitat of thc Pi77nixLICrab would expand mcstlyin thelast fol・ty years，  

aggre酢It血1S Of tllel）ent王1ic pol）ulatまons of tlle㌘g′け？／∬（‡CrabllaVellOtl〕eeIlfotl11く1i11tlle  

WeStern Part Of Tita Peninsula（the easterllPart OfIse Bay）， Closei11SPCCtion on  

SamPling sites，Which have bccn carried outinIsc Bay since MIYAr）Ⅰ（i941），SuggCSted  

that thescinvestigations would not succcedin findir唱 thel〕enthic populations of the  

凸血沈m cral），ifと川y，1主vlng Close to tlle COaSt WeSt OfTita PellillSし11a a】1（L k汀馴眉1tO（late  

inIse Bay，WOuld be not enough to understalld the spatialdistribLltion of the benthic  

POl）t11atio11S Of tile f量刑吏m cra】），eSPeCially for tilOSelocalized west of Tita Pe】1instlla．  

In case of applylng tO thc benthic populations of the Pi7”～lxa crab fl’CullIsc Bay a  

PCCuliar bchavioul．SuCh as mass migration of those from SendaiBay（YAMAMOTO elal．  

Ⅰ972），tile PreSenCe Of t王1is王1yl）Ot王1eSized belltllic pol）tllatio11S Of tlleJ）∫ノブノぬ‘iCral〕，1V王1icll  

arelocalizcd along thc coast of Tita Peninsula，may hein part dtlC tO mOVI11g tO the  

Shore・WatC】’WeSt Of Tita Peninstlla shortly bcfore releasing thelarvae，though wc  

have not（iirect eviderlCe for the presence of this hypothesizcd population there．   

Based on tlle facts elucidatedi－－111e preSenti】1VeSl・igatio11，tlle earユさ′1al疇VaelVllicll  

aユ‘e restricted to tile eaSte川 part OfIse‡∋ay a11d are extrelllely al）tln（iaIlt tilere  

（SEKIGUCHI】979）resし11t fro111dislつerSi】1g Of tilelaI・Val相即egatio11S e11C仇I11tered＼Vitil  

along the coast of Tita Pcl－il－Stlla・Asreferrcd previously，the temporalvariatiollOf  

larval（listribution showed a ciockwise movementinIsc Bay a11d（listril）utio11alarc  

l）eCOl－1eS Wide wit王1ti－e PrOgreSS Of o】1tO酢11y（see，Fig．2i】1SE王くIGtブCI小王Ⅰ（19門））．  

Accordingly the main source of thciarvae which maintain thelarvaipopulationsin  

Ise Bay would beintimately rclated with thelarvae greatly aggregating along thc  
CC！aSt Of Tita Peninsula．However，there rcmains a qtleSt主cn as to whether thelarvae  

Sa汀IPledin t】1e W王101el〕ay WOt11d cc】11e frollltheiⅥしICl12ggregated earlylarvaei‡1tIle  

S】10re・Water＼l′eSt Of Tita Pe】1illSt11a，OrlてOt．Tlle PreSeIlt Stu（ly suggests tllat WeIlad  

to cover cxtc】1Sively thc shore－ Watel’areaS for sampling the earlylarvaein order to   
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iく110W eXaCtiy tile Spatiaj dis亡1●i‡）ution of沌elai－＼′aeinIse Bay．  

Whilc pre－and mattlreindividtlals of somc pl111てOtherid cl．abs，uSually（Cmmer：SaJ  

WitllbeIlthicinvertel）rdteS，talくe partin a】〕reStlnlal）1ylⅥat：i11g aggregatまcll（qtlCte（loftell  

as a coI〕ulatory swarlⅥ）iIIWater frolllt王1e COaStalwaters orJal〕a11（SAlくAI1976），1arval  

aggrcgationsin water havc bcen rcportcd unti】recently o111y fcr two plni70therids，  

Ptnnixa rathbILnifromIse Bay as weH as frcm SerldaiBay（SElく1GUCrili979；YAMAMOTO  

et al．1972）and T7・iiod3｝namia ho7・Vathifrom Tckyo Bay（pers．cc）mm・，S．NAGASAWA，  

Ocean Reseal・ch 王nstitutc，Univcrsity of Tokyo）．Ås far as js known，there arc110  

recordso】11arvalaggregations ofl）raCilyuran Cral）S，t】10t噌】1galatlleid cral〕S Often forlll  

a extraordinary aggregation（termed as“lobstcr－1くrill”）in surface water of the coastal  

】・egions of tlle WO】・1d（LoNG‡iURST1967；KAⅥ7AMURノI1976）． Differe】1t frc】Ⅵlol〕Ster－jく㌻川  

01）SerVed ofte11illCOaStaltlPWellings w‡1ere tIle aggregatio‡1SOf galatlleid cr之1l〕S play a  

dolⅥina】1t rOle asollly ollei呵eriⅥediate stage alo】1g a fooかcllaill（LoNGHUlモST1967b），  

1ittleisi用OWn al〕Out t王Ie eCOloglCalrole w】1icllt王1elarval∂ggregations of plIlllCtllerid  

Crabs m唱ht playln PlanlくtOn COmmunities of thc rleritic and cstuarine watcrs▲ The  

larvalaggregations of Pi7mixa ralhbunihave no predators which would controltheir  

Standing stoc】くSeriouslyinIse Bay（SEKIGUCHI1977），because they are furnisllCd with  

io咽 SPi】1eS（SJ‡1くJGUC‡H1978）．TlleSe aggregations woul（11〕e“ulュしISeft11”鋸1i】Ⅵalsi】1  

王〕rOductionlnade availal）1el〕y Planlくtivorous fisllWhicilaI・elleaVily exploited andlTlalくe  

thclargest contril）ution to fish productionin the bay．On the contl・ary，inferri11g  

from】〕reiiminary ol）SerVation oIlgut COnte王1tSOf tlle グ／′～′Z∫Jα1arvae（excel）tlⅥe卵lopic  

Stage）which showed sornetimes fragmcnts of col〕ePOds，theselarvalaggregations would  

place a greati11叩aCt On tlle；tl〕u】1da11Ce Ofl）1alllくtO11ic col）el）Ods． As sllOWlli王1Fig．う，  

the abund之InCe Of thelarvac variedinversely witllthat of copcpods．Cope‡〕Cd numl〕erS  

iIIC‡でaSed coJISideral）1y tolVal－d拍e off・S】10ユ■elyatei－from t】1e COaStS，e・gリ tjle COPePO（】s  

sllOWed a decreasein11tlれ1l）erS Onlyi11tile Ce11tre（stIl．王6all（12i）of tlleまarvaldistrト  

bt‡tioll，a】1d a co11Sideral）1e（liffe】・encei】1tile COpepOd nuけnl〕erS＼VaSllOt fotlll（11〕etWee11  

tile Statio11S a王）art from t王1e Ce11tl・e Oflarvalaggregatio11S． AIso alol鳩tlle COaSt Of  

Tita Pe11i】1Sula，t王1e COpePOd r和mbers ten（led to cle；汀1y decrease arouIl（lt】1e Ce11t】一e Of  

thelarvalaggI・egatio】1S．  
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