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Thepresentinvestigationhasbeendesignedtoc）earupthebioIogicalproductjonmechanismof

larvalandjuveni］enshesinthefbodwebconstruCtedbyanimalcommunity，andintendedtopresent

SOmebasicinfbrmationfbrtheactua］managementofthensheryresourcesandfbrthepropagationor

usefulfishpopulatlOn．

Theresearchworkhasbeenperformedin the Kashima－nadaJoban coastarealocated onthe

NortheastPaci仔ccoastofHonshu，themainislandofJapan．

lnordertomakecleartheproductionsystemofthelarvalandjuvenilefisheslivingintheshallow

SeaareaSfrom5to15mindepth，SamPleswerecollectedbygi11－netS，anOttertraWトnet，abeamtrawl－

net，aShirasu－Seineandazooplankton－net，durlngtheperjod什om1975to1977．

EachsampleobtainedateachstationwasinvestlgatedinregardtothespeCleS COmPOS】tion and

thestomachcontentspeCleS．

Basedontheresults，aprOductionsysteminthe communlty aS the predatoトPrey relationships

WaSdetermined．Theanchovy，CrQngOnqffinis（macruran），mySidaceans，amphipods andcopepOds

Wereabundantlyeateninalltheyearroundby the various predators；however，amOng those preys

CrqngOnOffinisandmysidaceanswerefhrftequentlyfbundcomparedtotheanchovy．Namely，the

］arger－Sizedfishes，aSthehigherfbodnichepredators，rarelypreyonflshesintheareas．Andalsothe

majorjtyoffishescaughtintheshallowseaareoutnumberedbythesmallTSizedorthelarvaland juve－

nilensheswhichmainlypreyonthesmal）ercrustaceans．

Inthecoldseason，duringtheperiod什om DecembertoMarch，agreat many SpeCiesoffishes

inthelarvalorJuVenilestagesweresampledintheareas．InregardtothepreyorganismaHhehigher

CategOryOftaxon，mOStfisheswereftedingon copePds，Sometimes we can observe that asingJe

SpeC］eSWerepredatedinlargequantitiesbysomepluralspeCies；however，thespeCleSCOmPOSitionin

thestomachsofthelarvalpredatorswerenotunifbrm．

Dividingtheselowerproductionsystemintheareaintothelarvalorjuvenilefishesandthesmal］

Sizedcrustaceans，thebiomasscorrelatjonsbetween both groups are a】most stablein eachperiod

throughOuttheyear．

Thephenomenamentionedaboverevealsthatthereis a certain stable equiljbhum between the

fishesaslowernichepredatorsandthecrustaceans．And，itmaybeconsideredthatspeCiespopula－

tionswithinacommunitysharethenutritive substance with othersin order to keep theproduction

levelofeachspeCies，inthelimitaIionofthe totalbiologicalproduction orthe communityrestricted

byspaceandtime．

Recently，SeVeralstudiesconcerningthepropagationofusefuInshpopulationsinshallow

SeaareaShavebeenpromotedinJapan・Theyaimattheestablishmentoftechniquesfbrastep－

upinfisheryproduction，bymeansofmakingsome suitable conditions fbranincrease ofthe

SpeCiespopulation・Ontheotherhand，SeVeralpoHutionproblemsconcernlngfisheryresources

inthecoastalecosystemhavebeeninvestlgated．

Bothresearchareashaveacommontheme concemlngthemarjne animalcommun）tyaS

afunctionalsystemofinteractlngpOpulations．Namely，itisnecessarytoclarifytheproblems

Of‘‘howthissystemofspeCiesisorganized，howthevarjousspeciesareinterrelated，howthey
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fittogetherintothewhole，andhowthenicheofeachspeciesisdeterminedinthefunctional

Whole（WhittakerandLevin1975）’：

Mostmarinenshesintheearlystagesoflifeoccurinthecoastalshallowseaareas；how－

ever，WeSCarCelyknowanythjngabouttheconcretelifbofspecieswithinacommunlty．

Thepresentinvestlgationhasbeendesignedto make clear the biologlCalmechanismof

larvalandjuvenilefishesinthefbodweb，andintendedtopresentsomebasicinfbrmation fbr

theactualmanagementofthensheryresources．

Theresearchhasbeenperfbrmedin the Kashima－nadaJoban coastarealocated onthe

NortheastPacinccoastofHonshu，themainislandofJapan．TheKuroshiobranch（warmwater

masses）andthenrstOyashiointrusion（COldwatermasses）areinthisarea；aCCOrdinglyseveral

fishes什omsouthernandnorthernareasmlgratethere．

Materials and Methods

Inshallowseaareas5－15mindepthalongthesandycoastofKashima－nadaJoban，animal

SampleswerecoHectedbygi1トnets（60mmmesh，2mxl50m），an Otter traWI－net（3mmmesh），

abeamtrawl－net（3mmmesh，2m xlm），aShirasu－Seine（3mmmesh）anda zooplankton－net，

duringtheresearchperiodfrom1975to1977．

Thegi11－netSWereSetattWOStationslocatedintheareasofl1－15mindepthfbr24hours．

Atthesixstationsthetrawl－netandthebeamtrawl－netWereOperatedalongthecoastlinefbr

lOminutesperhaulbysailinganshingboatattherateof2milesanhour，andtheplankton－

netwasvertica】lyoperated什omthebottomtothesurfaceatthesixstations．

Thespeciescompositionwasinvestlgatedin regard to the number and weight ofeach

SpeCjescontainedineachsample．

Eachspeciesfbundinthestomachoffishesandcrustaceanssampledwasidentined，and

predator－preyrelationshipsweredetermined accordingtothe rateoftheoccurrencesoffbod

SpeCiesinthestomachsofpredators．

Results and Discussion

Arrangingthenumberofallspeciessampledateachstationbytheuseofeachgear，the

fbllowlngreSultswereobtainedintheareas；bythebeamtrawl－net19nshesand34crustaceans，

bytheottertraw1－net40nshesand12crustaceans，bytheshirasu－Seine13nshes，andbythe

gill－netS16nshes．

Speciescompositionvariedinaccordancewith the emciency ofthe sampling gear and

withabioticenvironmentalconditionschangingseasonally；however，theanchovy（Engroulis

iQP。niCQ），Crc7ng。nQffinis（macruran），○vo＝pespUnc†QtUS（brachyuran），AconthomYSismif－

SUkurii（mysidacean）andPon†ocrQ†esqlfomqrinUs（amphipod）appearedtypicallyintheareas

inalltheyearround．

Predator－PreyReJationships

Startlngfromthelarger－Sizednshsampled，thestomachcontentorganismsofallthensh
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WerereSearChedandidentified．Foreachpredatorcontainedineachsampleanumericalvalue，

showingtheratioofthenumberofstomachscontainlngeaChfbodspeciestothetotalnumber

Ofstomachsexamined，WaSCalculatedaccordingto the method by Hatanaka andIizuka1962．

Basedontheaboveresults，fbodwebchartswere obtained connecting predator and preyby

arrows．0nlysomeoftheresultswillbepresentedhere．Figurelshowsanexampleofthepro－

ductionsysteminshallowsandyseaareas，Observedonthesampleobtainedatastationof10m

indepthbytheuseofanottertrawl－netinDecember．Thepositionofeachorganismshowits

relativelevelinthefbodnicheintheinterspeciesrelationshipsoffbodcompositionsamongthe

nshes．Thedirectionofanarrowrepresentsthe direction ofthe energy flow ftom the prey

Organismtothepredatorinhigherfbodniche．Reftrring toorganismotherthannsh，incases

Whentheirfbodspecies wereuncertain，theordersweredeterminedwith regardtotheirbody

lengths，indueconsiderationofthemovementcapaclty．

Amongtheanimalsappearinginalltheyearround，the anchovy，Crc）ngOn Qffinisand

SOmeSPeCiesinthecategories，mySidacea，amphipodaandcopepodawereabundantlyeatenby

thevariouspredators．Seeingtheftequencies offbod organisms fbundin the predators st0－

machs，CrclngOnClffinisandmysidaceanswerefbundinmuch greater numbers thanthean－

chovy．AcQnthomysismi†sUkuriiwasthedominantspeciesamongthefbodorganisms．

Inthisway，thelarger－Sizednshesinthe higher niche prey mainly on nshes are rarely

fbund．AndthemaJOntyOfthenshescaughtinthecoastareasareoutnumberedbythesmall－

sizedorthelarvalandjuvenilestagensheswhichmainlypreyonthesmallercrustaceans．

Withintheprey鮎hes，thosefbundmost丘equentlyweretheanchovyortheshirasu，JuVe－

nilestageofanchovy，andtheindividualnumbersoftheotherfishesfbundinthestomachsof

predatorswereverysmall．

FromthefactsglVenabove，1tCanbeconsideredthat，fbrthesmaller－Sized fishes orthe

larvalandjuvenilenshesofrathersmallspeciespopulation，theshallowseaareashavesuitable

conditionsoflifbnecessaryfbrsustaininganadequatesurvivalrate．

FeedingRelationshipsamongtheLarvalandJuvenileFishes

Classifyingthefbodorganisms，eaten by the smaller－Sized鮎hes，into the higher taxon

SuChasmacrura，amphipoda，mySidacea，COpepOdaandcumacea，itseemsasifthefishes Were

SeVerelystrugglingwithoneotheraroundthesamefbodorganismlivlnginthesametimeand

SPaCe．However，tObesure，thefbodorganismswereresearchedtothelevelofeach species・

Aconsiderablenumberofspeciesofnshesofsimi1ar－Sizeweresampledintheareasduring

thecoldseason．InJanuary，fbrexample，mOStOfthefisheswereftedingoncopepods．

Thejuvenileofcommonseabass（Lq†e0lc］broxiclPOnicUs）within therangeofO．6－1．3cm

inbodylengthwerepreyingmainlyonAcroCQlonUsgibberandPqroccllclnUSPClrVUS′andthe

sandlance（Ammody†espersonclfUs）0．8－1．5cminbodylengthwere mainly preying onAcro－

coIonusfongicornis．Othernshessuchasthegreenlings（Hexc・grC・mmOSOtokii）4・0－4・5cm，the

cottoidnsh（PseudoblenniUspercoides）1．0－1．5cmandtherockflsh（Sebos†espQChyCePhcllus

pochyCePhqlUs）0．7－0．8cmWeretakingalittleofthesamefbodspeciesastheabovementioned
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copepods，andthenumbersofspeciescontainedintheirstomachswerelarge・

Onthecontrary，inthestomachsofthestonenounder（Kc）reiUsbic0lorQ†Us），0．8－1・2cmin

bodylength，inthestageofpremetamorphosis，Very ftw crustaceans were fbund except fbr

diatomsandsomedetritus－likeftagments，aSShowninFigure2．

Nevertheless，inMarch，inthestomachsofthestonenounderl・1－1・6cminbodylengthin

themidorpoststagesofmetamorphosis，SOmeCOpepOdssuchasAcQrtiqcloUsiandAcroc0－

lonUslongicornis′COpepOdid，CumaCeanSanddiatomsappeared・ThesespeCieswereconsider－

ablydi恥rentfromthosefbundinthestomachsofthesandlance，l・2－1・9cminbodylength，the

gunnel（blennoideans），2．7－3．1cminbodylength，andthekusauwo（Lip。ris†C・nQkoi），1・6－3・Ocm

inbodylength，aSShowninFigure3．

Inthismanner，aSinthecaseofpreyorganismssuchasAcroCOlonUsgibber′SOmetimes

wecanobservethataslnglespeciesoforganismwaspredatedinlargequantitiesbysomeplu－

ralspecies；however，thespeciescompositioninthestomachofeachpredatorwasnotthesame

astheothers・Thisphenomenashowsthateach species ofnsh has a specinc physiologlCal

requlrementandaftedingcapaclty，andhasa peculiar sphere oflift which never overlaps

entirelywiththeotherspecies（Okata，1975・1976）．

Whenapreyspeciespopulationishighlyabundant andwidely spreads over theliving

SpaCe，SeVeralpredatorshavingdi能rentliftspheresmaytakeonthatpreyspeciespopulation，

Sharingthespacewitheachother．

ThiscorrespondstoaprlnClplethatnotwospecieslivingln aCOmmOn COmmunityhold

thesameecologicalniche（Elton，1927）．Namely，itseemstobe quite allright to assume that

twospeciesinasjtuationofthepredator－preyrelationshiparenotrigidlyconnectedwitheach

Other，butthepredators，lnalimitationoftheir ecologlCalpotential，neXibly select some prey

Organismswithinacommunityconstructedbyseveral species having some simi1arl舵fbrms

and some difftrent micro－habitats．

BiomassRelationshipbetweentheLarvalFishandSmallCrustaceans

Wedividedtheratherlowerproductionsystemintothe two animalgroups，namely the

larvalandjuvenilenshesunder5cminbodylengthandthesma11－Sizedcrustaceansunderlcm

incarapacelengthorunder2crninbreadth，andbothgroupswerecomparedeachothertheir

seasonalvariationsconcerningthenumberofspeciesandthebiomassperunitspace・

Aspreviouslystated，WeObtainedaconsiderablenumberofspeciesofsmallcrustaceans

bytheuseofabeamtrawl－net Accordingly，1nthe present section，Wewi11propose to deal

withtheresultsobtainedbythebeamtraw1－net，andtoinvestlgatetheanimalaggregationina

lowerproductionlevel・Tablelshowstheseasonaloccurrence ofeach speCies ofmainnsh

larvaeandcrustaceans，andFigure4showstheseasonalvariationsofspeciesnumbersofnshes

andthecrustaceansduhngtheperiod什omJanuarytoDecember・闇喪Circlesrepresentthe
nshesandthe蝕kcircles，thecrustaceans・Numbersofspeciesofnshes showedamarked

tVhLte

peakinMarch，andthatofthecrustaceansshowedtwopeaksinMarchandSeptember・

Accordingtothesenndings，theseasonalvariations ofthe correlations between鮎hes
llU一・



biomassandcrustaceansbiomasswereinvestlgated，dividingayearintofiveperiods，January－

February，March，April－July，SeptemberandOctober－December．

AsshowninFigure5，thebiomasscorrelations between both groups ofnshesand cru－

StaCeanSineachperiodthroughoutthe yearcanbeseen．This phenomena reveals that there

isacertainstableequilibriumbetweenthelarvalorJuVenile nshesasecologlCallylowerniche

Predatorsandthesmaller－Sizedcrustaceans．Mostofthecrustaceansaresituatedontheniche

preyedonbythelarger－Sizedanimals．

Accordingly，1t maybeconsideredthat species populationswithinananimalaggregation

Sharethenutritivesubstanceswithothersinordertokeep the productionlevelofeach spe－

Ciespopulation，lnthelimitationofthetotalbiologlCalproductionofthe communlty reStricted

byspaceandtime．

Whenweintendtopropagateaspec沌cspeciespopulationwithinacomplexcommunlty，

forexample，byreleaslngthelarvaeorthejuvenile，1tisnecessarytofbrmaclearviewofthe

productionprocesst鴫庵hthecommunityinwhichthelarvaeorthejuvenileisincluded，and
topassfairjudgmentconcernlngthecarrylngCapaCltyOfthe neld aRer due considerationof

thebiologlCalenvironment．
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0valipes
PUnCtatUS
（27－6，4cm）

Pneumatophorus
JaPOnicus
（14－16cm〉

Liparis tanakai

（31－49cm）

Dasyatis akajel
（43－49⊂m）

Harengula
ZUnaSl

（6．0－8．0cm）

ZOealarva

Cynog10SSUS

JOyne「i
（5・0－60cm）

CUmaCea

Leucon vaHans

Engraulis

japonica
（5－10cm）

SaLangichthys
ishikawai

（5－6く爪）

Nibea
mitsukurii
（I5－16．0亡m）

b「achyura

PhiLyra syndactyLa

Trachypenaeus
curvirostris

LeptocheLagracilis

POlychaeta

Crangon afthis

Moridae
（5．2－64cm）

mysidacea

Acanthomysis
Sagamiensis

A．mitsukur＝

CaHionymus
beniteguri
（‘．8－5．7cm）

isopoda

COPePOda

1．0ncea media

2．MkrOSete‖a rosea

3．M．　　　norveg－Ca

4．Corycaeus sp■

5．Calanus helgolandicus

6．C．　　　＝mmarchicus
7，0ithona nana

8．Centropages yamadai

9．Paracalanus parVUS

lO．Centropages abdcminaLis

ll，Candacia sp．
12．CaLanus minor

3．C．　plumchrus

Sa「dinops
melanosticta
（12－15⊂m）

Sagittoidea

amphipoda

Ampithoe valida

Ampithoe sp・
Paradexamine barnardi

AtyLusJaPOnicus
PontocrateS aLtamarinus

POlychaeta

diatom

Fig．1　Showingaproductionsysteminshallow sandy sea area，Observed on the
SampleobtainedatastationoflOmindepth，by the use ofan otter trawl－netin

December．The position of each organism showsits relativelevelin the fbod

niche．Thedirectionofanarrowrepresentsthedirectionoftheenergynow，fromthe

preyorganismtothepredator．Rangeofbodylengthofmain predatorsis shownin

parenthesis．
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Sebastes pachycephaLus
（87－0．8cm）

Ammodytes

PerSOnatUS

（88－1．5cm〉

Lateolabra声
JaPOnlCUS
（0．6－1・lCm）

Co覇気slarva
Copepoda

Pseudoblennius

PerCOides
（1．0－1．5　cm）

HeズagrammOS

Otakii
h，0－4．1亡m）

Cottoidel

（1．4－1．5亡m）

CaHionymus
beniteguri
（6．0－6．5cm〉

Amphipoda

Kareius
bico10ratuS
（0．7－12　cm）

Ac「ocalans gi■ber

A．　longlCOrnis

Paracalanus parVUS

P．　　　　　aculeatus

Centropages abdominalis

Centropages sp・

CaLanus fimmarchicus

Calanus sp．

Acartia10ngH’emis

Lucicutia fLavicornis

Podon leuCkarti

Copepoda

Oithona nana

O．　　　simHis

Oithona sp．

0nCea med盲a

Fig．2　Showlngtheproductionsystemfbr the communltyln Shallow sandy sea

area，Observedonthesampleobtainedatastationof10mindepthby the useofa

beamtrawl－netinJanuary．
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Copepoda

Ammodytes
PerSOnatUS
日．2　－2．0cm）

Blennoidea

（2．7－3・1cm）

Calanus helgolandicus
C．　　　plumchrus

Aetideus armatus

Acartia clausi

Centropages abdomina＝S

Amphipoda

Liparis tanakai

（1．6－J O Ch）

Kareius

bico10ratUS
（1．1－1．6⊂m）

Corophium uenoi

E「icthonius pugnax

LHjeborgla jaPOnica
AILorchestes pLumicornis
Garnnnaridae

Jassa　†alcata

PontoCrateS altamarinus

Pontogeneia rostrata

Dino†1agellata

Gonyaulax

pe．idiE？霊等
GonyauLax sp・

Balanus nauplius

Cumacea
Leucon varians

Hem‖amprOPS

JaPOnica
Bodotria simi＝s

Hemilamprops
CalHornica

Isopoda

Synidotea
laevidorsalis

Copepoda

Mysidacea
ArChaeomysis
grebnitzk＝

Acanthomysis sp・

Acrocalanus

10ngICO「nis
EuterpH1a SP．

Diatom

Copepodid

Dino†lagellata

Fig．3　Showingtheproductionsystem fbr the communltyln Shallow sandy sea

area，ObservedonthesampleobtainedatastationoflOmindepthbytheuseofa

beam trawl－netin March．
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Tablel Seasona】variationofmarineorganjsmsinlowerfbodnicheinacommunlty，CO11ected

bytheuseofabeamtrawlnetinthesandyshallowsea area of5－15min depth，durhg the

Periodfrom1975to1977．

Appeanngperiod

Allyearround Jan．～Mar．　　　　May　一～July Sep・＋′〈ノDec・

Mysidacea

Acqn†homysism汁餌kurii

A．tomuroi

Gos什OSqCCUSVUlgQrlS

Isopoda

Synido†eQlqevidorsQLis

Amphipoda

Pon†OCr（〕tes（コl†omorinus

Macrura

AceteslOPOnic（コ

しeptOChelogroCilis

Lo†reu†esplqniros什is

Crqngonqffinis

Brachyura

Ph‖ymsyndoc†ylo

Ovo日pespunc†○†Us

Pisces

EngrQUlisicIPOnico

Gobiidae

Pisces

Sordinopsmelqnos†iC†o

SqlQngichfhysishikclWOi

L0†e0lobroxioponiCUS

Ammodytespersonc］†Us

Blennoidea

Cottoidei

Liporis†onokoi

LimqndQyOkohomQe

Kore山s bic0lor（コ†us

Pleuronectoidea

SebclStespochycephoIus

pqChyCePhqlus

Pisces

Solqn9ich†hysish－kqWq■

Lq†e0lobroxiqponicus

AmmodYtespersoncl†us

CQHionymusbenけeguri

Triglidae

LIPOrist0nOkoi

Pqrqlich†hys01ivc］CeUS

Limondqyokohomoe

VerospervqrlegqfUs

Macrura

Luciferreynoudi

Pisces

Nibeq ri†sukurii

Soleoidea
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Fig．4　Seasonal variationsofspeciesnumbersoffishesunder5cminbodylength

andthecrustaceansunderlcmincarapacelengthorunder2cminbreadth，Sampledby

theuseofabeamtrawLnet，during the periodfromJanuary to December．蜘
circlesrepresenttheflshesandthe此circles，thecrustaceans．　　　　B恒k
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