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Ab5traCt  

ThedailyeggproductionoftheBraヱiuananchovywasestimated・Anchovyeggswerecouectedby  

CalVETnetinJanuary，1988・EggsweredassifiedirltOeaChdevelopmentalstageandtheirageswere  

Calcu】atedonthebasisofseawatertemperatures▲ Thesu血cetemperatureswhereanehovyeggswere  

foundwererelatively】扇gh，ranging25－290c，andthehatchingoccurswithin24hours．Thespawningdid  

notoccurdu血ganyspeci鮎dhoursbutalmosta封daylong・Therelationbetweenthemeanelapsedtime  

なom spawnmgandthe＆equencyofeggswasanalyzed bythe non・linearregressionmethodanda  

exponentialfunctionwas触ed・ThedailyeggproductionoftheBraziuananchovywas8．87×1011．  

Kcywords：dailyeggproduction，anChovy，EPM，SpaWnngtime，SOuthernBraz最ancoast  

Intt10ductioll   

ThestockoftheBraziliananchovy，EngrGulisanchoiia，isoneofpotential鮎heryresourcesalongthe  

SOuthemBraziuancoast・Estimationofpopulationbiomassisimportantnotonlyforrationaiexploitationofthe  

StOCk，butalsofordiagnosisofthestockandfbrecastoftherecruitmentvariation・：hthisstudy，WeeStimate  

thedailyeggproduction（DEP）oftheBraz損ananchovywhichisoneofthemostimportantparameterstoobtain  

informationsabout theirabundance．  

Materialsand Meth（〉ds   

Anchovy eggs were conected during two cruises of the R／V“Atlantico Sul”ofFURG（Fundaぢ畠o  

UniversidadedeRioGrande），WhichaimedtoapplytheEPM（EggProductionMethod）forBraziliansardine，  

SardinellabYmiliensis，andwerecarriedoutinJanuarylO－19（＆ornCaboFriotoSantos）andJanqary22－31  

（fromSantostoC．S．M．Grande），1988（Fig．1）．Atotaiof80towsotBongonets，392towsofCalVETnet，  

302measurementsofBT・80castingsofNANSENbottlesand鮎hingweremadeduringthecruise琴・Anchovy  

eggsusedinthisstudywerederivedonly魚・OmCalVETnetsarnples．ThemouthareaoftheCalVETnetwas  

O・038m2withmouthdiameterof22cmandtherneshsizeofO・300mm・Thenetwastowedverticauyfroma  

depthof70morfrom5mabovethebottomtosuぬceinshallowwaterwithtowingspeedoflm／s．Distance  
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Fig．l．Geographicdistributionofsamplingstationsandpositivestationsforanchovyeggs・  

betweenobservationlhesperpendiculartocoastwas20nmandintervalbetweenCalVETstationswas3nm・   

Toestimatetheda弘yeggproductionperunitarea，WeuSedtheequation（1）ofPICQUELLEandSTAUFFER  
（1985）l）．AFISHPARMprogram2）wasusedinthenonJinearregressionanalysis・  

Rcsults   

l．SortimgoftheanchoYyeggS   

FisheggsandlarvaeweresortedなornCalVETnetsamplesandanchovyeggsandlarvaew畠reidenti鮎dat  

theIchthyoplanktonlaboratoryoftheIOUSP・Outof392CalVETnetsamples・anChovyeggswerefoundin56  

stations．Thenumberofanchovyeggsinapositivestationranged打omoneto25pertow・  

2．Developmentalstagesortheeggs   

Asamplecontainedvariousdevelopmentalstageswhichranged＆omrecentlyspawnedeggtoonejust  
beforehatching．Weadoptedacriterionofsta如gestabushedforthenorthernanchovy3）・becausewecouldnot   
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Tilblcl．Sta由ngoftheBrazilianAncho＼・yEggs  

EGG STAGES 
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でablel．Contimued  

EGG STAGES 
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TOTA王．  

CarryOutrearingexpedmentsoftheBraz揖ananchovyeggs．Theresultofsta由ngisshowninTablel．   

3・Agingoftheeggs－theelapsedtime蝕・omSpaWnimginre鎚rencetotheseatemperature＄   

Inthenextstep，Stagedeggsrnustbeconvertedintoagecategories・Theageofaneggmeanstheelapsed  

timefrornitsdepositionintotheseauntnthemomentofsampling・Thetimethataneggspends如mspawrung  

tohatchinghascloserelationwithseatemperatureanditvarieswithspecies4）．so，inordertoestimatecorrect  

a絆Ofaneggo自ar酢tSpeCies，itjsnecessarytoobt血加owledgeont毎t血enee鹿摘・omthespaw血gtoeach  

developmentalstageforadiHerentseatemperature＄．Generailythesevaluesarederivedfromincubation  

expedmentsofeggs．InthecaseofBraziliananchovy，thereisnoinformationaboutsuchvalues，SOWehadto  

adoptamodelwhichweredevelopedbyNancyLo（1985）fbrthetemperattlre－dependentnorthernanchovyegg  

development5）・Puttingyt，taStherneanehpsedtimefromspawning，theequatiQnis  

プg，戸16・07ぞ－（0・1145日丑00射りォ1・74  
…‥・（1）   

However，Wefoundanerrorparameter払theequationandmadeacorrectionasthefouoⅦngform；  

卸＝16・07g－（仇114糾0・098f）よ1・74  ……（2）  

dlereiisthedevelopmentalstageofanchovyeggsandtisthewatertemperature（Oc）．Fouowingthis  

equation，thetimeneededtoreachindividualdevelopmentalstagesfromspawningwascalculatedandisshownin  

Table2・Forexample，aneggrequires33・56hoursat20OctoreachtheXstage・ThevalueoftatlOmdepth  

Obtainedw肋Bathythemographwereused・Theresultofcalculationshowedthatthernostyoungesteggwas  
O．7hourold（stageI，26－270c）andtheoldestonewas22hoursold（stageIX，22．8eC）．Theexacttimeof  

SpaWningforeacheggcanbeback－Calculatedusingvaluesoftheageandtheircouectiontime（Table3）．   
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Table2・FunctionRelationshipofÅverageAgeofEggs（hours）fortheトthStage  

EGG STAGES 

Ⅰ   ⅠⅠ  王ヱエ   工Ⅴ   Ⅴ   ⅤⅠ  ⅤⅠⅠ  
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Table3．EstimationofÅverageÅgeofEggsforEachDevelopmentalStage Age：hours  
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で払ble乱 Continued  
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こl．九1casurenlentOfthctotalarcaofspawnilⅦgl・Ound  

Eggdensitiescalculatedfromeachsamplemustbeenlargedintothewholespawnlngareaandthetotaldaiiy  

eggproductionmustbeestimated．Theinfbrmationaboutthespawnmgareaisindispensabletothisestimation．  

Todeterminetherepresentativeareaofeachpositivestation，graphical1yamid－distance肋ewasputbetween  

twoneighboringstations．Thenanareawasformedbyfourlinessurroundingapositivestation．Wesupposed  

thecharacteristicsofapositivestationwashomogeneouslyheldinthisarea．   

Thetotalareaofpositivestationswasrneasuredた■Omadhartusl喝aPolarPlanimeter．Inorderto  

minimizethelatitudinalscaungerror，thesamphgareawasdividedintotwopartsinnorth－SOurthdirectionand  

WeremeaSuredseparately．Al＄Otheareacoe抗cientwerecalculatedrespectively．Theareacoe組ofnorth  

re感onwaslO．753km2andthesouぬwaslO．233km2．   

ThetotalspawningarearepresentedbypositivestationsG4p）was：  

Aダ＝仇×AC〃十晦×ACぶ＝275×10．753＋1094．5×10．233＝1456．86km2   

Where UN＝themeasuredvalueofthenorthernpart．  

jlCN＝theareacoefficientforthenorthempart．  

Us＝themeasuredvalueofthesouthempart．  

ACs＝theareacoe琉cientfbrthesouthernpart．  

5．Estimationofthetotaldailyeggpt10ductionbyEPM   
Inthecaseofthenorthernanchovy，SpaWningoccurswithinthe丘ⅩedhoursaroundlO：00pmandthisis  

incorporatedinthe丘Ⅹedhour＄Spawingmodel．lncontrast，WefoundtheBraz揖ananchovyspawnsalldayiong  

andtherewasno艮Ⅹedspawninghour（Fig．2andTable3），Itisdi疏culttoapplythenorthemanchovymodel  
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Fig．2．Di＄tributionofdevelopmentalstagesofanchovyeggsinrelationtothesamplingtime（hours）．   
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itselffbrtheestimationofthedailyeggproductionperunitareaoftheBrazihananchovy・   

InordertoestimatetheDEPoftheBraz揖ananchovy，WeuSedanon心earregressionanalysIS；Putting  

agesofeggsattheabscissaandtheirfrequenciestotheordinateforeachsample・Asstlm血gaconstant  
morta恥rateofe捉S，aeXpOnential餌ncdonwere触ed；y（㌻）＝2．381βト0・鋸88r），Wherey（r）＝numberof  

eggsand7、ニage（bours）．Thenumberofeggsat扇meO，meanStheoneattheinst彿CeOfspaw血g・The  

reductionrateofthiscurveisconsideredasmortautyratedu血gtheembroynicperiod鮮ig．3）・TheDEPper  

unitarea（＝0．038m2）wasestimatedas2．381eggs．Andthetotaldailymortalityrate（＝Z）wasO・3486（Fig・  

3）．  

ThetotalDEPwasest血atedbybllowhgcalculations：  

Totalspaw血garea（Aダ）：14156．86km2  

Da㍊yeggproducぬnperunitarea（0・038m2）：2・381egg／0・038m2  

Da止yeggproductionperkm2（ダ1）：62657890eggs／km2  
Da姐yeggproduct加（wholearea）（タA＝タ1×Aメ：8．即×1011  
Dai1ymortalityrate（＝Z＝M）：0．3486  

Therefore，theaveragedailyeggproductionoftheBrazikananchovywhichwasestimatedbytheEPMwas8・87  

×1011．  

14．0   

＝．8  

9．7  

7．5  

5．3  

3．2   

1．0  

V（T）＝2。381e 
トOt3486T〉   

●  

●  

●  

●  ● ●●  ●  ● ●  

● ●  ●  ● ●● ●  

0．029  0，325  0．621  0．917  
T  

Fig．3．Abundanceofd臆rentagesoftheBraziliananchovyeggs．T：昭e（day），Y（T）：numberofeggsper  
unitarea（0．038m2）．  

l）iseussion   

TheestimatedvaluesoftheDEPfortheBraziuananchovywere8・87×1011egg／dayby払eEPM・Wecan  
pointoutmanysourcesofpossibleerrorfactors，e・g・，unSuitableassumptions，themajorityofparametervalues  

なomotberanchovystockandsoon．   

Inthecaseo沌さno仙emanchoヤア，theDEPhadtheran㌍Of12・98－26・36×1012egg／d（19狛－1984）り・   
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Thoughthespawnhgareaofthenorthemand10Vyat血eCa臼血rnぬcoasもiswiderthanthatoftheBraz揖弧COaSt，  

WeCOuldconsiderourresultstobefairlyreasonable．  
Forthehtureestimationofstockabundance，itisindispensabletoobtainbiologicalparametersofaduits，  

i．e．，thebatchfecundity，SPaWningfrequency，PrOpOrtionoffemaleandetc．  
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ブラジル・カタクチイワシの日間産卵量  

浅野 謙治・松浦 康修＊・桂川マリオ＊   

三蕊大学生物資源学部，＊サンパウロ大学海洋研究所   

ブラジル磯部沿岸産カタクチイワシの日間産卵盈を推定した。カタクチイワシ卵種本は1988年1月にCalVET  

ネットを用いて採兆した。卵の発生段階を嗣べ，採集場所の水温に基づき，産卵からそれぞれの発生段階に至るまで  

の時間を計算した。カタクチイワシ卵が採集された海域の衆蘭永温は25－290cと高く，群化は凝卵後24時間以内に  

起こる。産卵ほ特定の時問常にではなく，ほぼ終日にわたって行われている。横軸に卵の年齢（産卵からの経過時  

間）を，横軸に採集卵の年齢別頻度をとり，非線形回帰分析により指数関数をあてはめた。日間産卵蕊ほ畠．8ケ×  

1011と推定された。   




