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TllepreSentStudyusedsixcarpsq少わ乃鋸ざどαゆれaboutllcminaveragetotalle噛丸如investigati喝  

tishdistributionina魚Irmelnetand触1mOVementbetweentwomountain－Shapednetswhichsetonupper  

andlowersidesorsetonbothsides．   

Themostimportantetfectto鮎hdistributioninafunnelnetwasaslopedbottomnet・   

Thenetssetonupperandlowersideshadmoregreate鮎cton鮎hmovementthanthatsetonboth  

sides．   

Whendisigning，reformingandoperatingsome鮎l血ggears，itisnecessarytoconsidertheresults  

mentionedabove．  

Keywords：tishdistribution，fishmovement，Shapeofnet，鮎hinggear   

Inordertoinvestigatethemovingbehaviorofashinresponsetoa鮎hinggear，itisnecessarytoconsider  

thepositionalrelationshipbetween銭shschoolandnetssetnearthem・   

Besides，thevariableshapeofnethasagreatinauenceonmovingbehaviorof鮎hinthenet・Seトnet，  

wl扇chissaidtosuffertheinauenceoftidalcurrentl），lSaneXampleofthis・   

Astotheinnuenceofdirectionofsettingoftwineleaderonrnovingbehaviorof鮎hlSuzuki2）pointedoutthat  

thepreventingeffectof鮎hschooIwasdifferentaccordingtothevertica重directionorhorizontaldirectionlThe  

authorthinksitprobablethatthenetsetinaverticalplanedifferes＆omthenetsetinahorizontalplaneaboutthe  
responseof鮎htowardthem．   

Thepresentstudywasperformedtoinvestigate鮎hdistributioninafurnelnet，andmovingbehaviorof鮎h  

主nresponsetoa鮎hinggearwhichsetonupperandlowersides（inahorizontalplane）orsetonbothsides（ina  

verticalplane）intheexperimentalwatertank・  

かIaterialsand Methods  

ThisstudyconsistsoftwoexperimenとS－   

Experimentldealswith鮎hdistributionintheclosedspacewhichwassurroundedwithnet・Experiment2  

deaiswithfishmovementtowardthenetwhichsetinahorizontalplaneorinaverticalplane．  
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Experimentl：FishDistributi（〉n   

Acrykctransparenttank，200×80×80cm，WaS uSedin tllis experiment．Tl－e血1nelnet，Wb血was  

qtladrangularpyrarnid－Shapednetofl．2cmstretchedmeshsize，anddyedwithcutchcolor，WaShunginthe  

centerofthetank．Sixcarpsq少rinuscaゆio，aboutllcminaveragetota11ength，WereuSedinthisexperiment・  

Numberoftishineachareadividedthenetintosixwascountedbyusingvideocameraeverythirtyseconds  

duringtheexperiment．  

Expcrimcllt2：FishMovcmcllt   

AcrylictrariSparenttank，117×42×60cm，WaSuSedinthisexperiment－ Amountain・Shapednetwithan  

inc血eof15degreeswassetinthetank．  

Fishmovementabovethenetwasobservedundertwoconditions；witharoofnetonthewatersur払ceof  

theexperimentaltankandwithoutit．   
Subsequently，tWOmOuntain－Shapednetsweresethlahorizontalplaneorinaverticalplane・  

Sixcarpswereusedintheseexper血ents．  

Theobservationof鮎hmovementwascondtlCtedinthesarnewayasExperimentl．   

Thewatertemperatureinaveragewas22．00cdu血gtheperiodofexperiments（from18Jtln．tO180ct．  

1965），  

Forexcludingtheoutsidestimulus，theseexperimentaltanlくSWereCOVeredwithwhiteplate・Butthe  

observationalsidewasnotcoveredwithit．  

Results andI）iscussi（〉n   

l．Fislll）istril）ution   

ThewayofdivisionofthetishinggearintosixwasshowninFig・1・王nthisexperiment，thegearwashung  

bysixkindsofwayintheexperimentaltank．Thevolumeofeachareawasdifferent，areaSC，F，areaSB，Eand  

areasA，Dwereinorderofvolume，   

Thepercentageof鮎hdistributionineacharea，WhichwastheaverageoflOmeasurements，WaSShownin  

Fig．2．  

u11it；Cm  

Fig．1．Fislli】唱gearuSedinExperimentl．   
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Fig・2・Rateo＝ishdistributioninexperimentai鮎！1blggear．  

AreaCshowedthehighestrate，eXCePtbrthecasethatthe鮎hinggearwithwideandnarrowsidesina  

horizontalplanewasset（Fig．2No．6），WhichshowedthehighestrateinareaB．   

Besides，thedegreeoffishdistributionineachareawasestimatedbymeansofequa】izingthevolumeof  

eacharea・Thatdegreewasthevaluedividedpercentageoftishdistributionbyvolumerate．Eachvolume   
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ratewasasfollows：areaSA，DwereO．087，areaSB，EwereO．167，areaSC，FwereO．246．Theresultswere  

ShowninFig．3．FishdistributiondidnotalwaysinclinetowardareaCasFig．2，buttheconcentrationof鮎h  

distributiontowardlowerareawasshown．  

TheresultsobtainedaboutfishdistributionhltheclosedspacesurroundedwithnetwereasぬIlows．  

Fi好．3．De餅eeOr蔦shdistributioninexperimeIlは＝鮎hinggear．   



E鮎ctorF≦sllingGearonFishBehavior  33  

Thevalueof6shdistributiontendedtoindicatehighdegreeinlowerareawithsIopedbottom，eVenifthat  

areawasnarrowinverticalor王10rizontal扇ew（Fig．3No．5，6）．  

Whileinthecaseofthenetswithalevelbottom，thevaluetendedtoindicatehighdegreeinlargerarea，and  

particularlythattendencywasshowninthecaseofthenetswithwideandnarrowsidesinaverticalplane（Fig．3  

No．2，4）．   

Jud由1gfromthevalueof鮎hdistributionineachareaofthefunnelnetwhichwashungbysixldndsofwayin  

theexperirnentaltank，theresultsobtainedwereasfouows：themostimportanteffectwasaincunationofbottom  

net，anetSetinahorizontalplane，eSpeCia11yaroofnetsetoverthensh，followedthis，andthee仔ectofthenets  

SetOnbothsideswerelittle．  

2．FishMoYement  

Thedistancebetweenthetopofmountain－Shapednetandbottominthetankwas13cm，andthatbetwecn  

tlletOpandwatersurねcewas20cm，   

Whena鮎hpassesoverthemotlntain－Shapednet，themovingbehaviorof鮎hdassifiedintothefouowing  

threefbrrns：thepassingbehaviorsw壬icharealwaysparalleltothebottominthetank，alongbythenetandover  

thetopofthenetandalwaysa王ongbythenet，hereinaたercauedForrnl，Form2andForm3inorder．These  

fomslVereShowninFig．4．   

ThechangesofthesebrmswereshownhFig．5．Undertheconditionwithouttheroofnet，PaSSlng  

frequencyofFormlwasincreasinggradua王iyfor批eenminutesafterstartingtheexperiment，andthenshown  

thehighestかequencyamongall，ind主cated50to60percentages，   

Form2wasdecreaslngfortenminutesafterstartingtheexperiment，andthenshownanupwardtrend．  

Form3showedadownwardtrend，andwasthelowestfrequencyamongan．   

W旭eundertheconditionwiththeroofnet，paSSingfrequencyofeachformwaslowerthanunderthe  

conditiorlwithoutit．   

Thepassingfrequencyofeachformundertheconditionwiththeroofnetdidnotshowanupwardtrend，and  

unit；Cm   

Fig．4．Formsof鮎hmoveユ11enとPaSSI】1gOVermOunta妄m－Shapednet、  

above：withoutroofnet  

under：WitllrOOrnet  

Forml，Form2a】1dFom13丘・omabove．   
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Fig．5．Cl－angeOf払mof鮎hmovement・  

leftside：WitllOutrOOfnet  
dghtside：W肋roofnet  

O，⑳Fornll  

△，AFom2  

口．■Iニo11113  

maintainedatconstantrate．It was satisねctory to considerthat theresultwasinduced bythe roofnet．  

Moreover，・theaveragepassmgnumberof鮎hperoneminutewas3．8undertheconditionwiththeroofnet，  

wlliieitwas6．2undertileCOndiとionwitllOutit．   

Inoueetal・3）observedtheattractiveeffectof鮎htoslopedareainthecaseofshadhgitwithblackroo蝕g  

board，Theymeasuredthedi飴renceoflightintensitybetweenonthe鮎tareaandontheslopedareawiththat  

board，andestimatedthevaluewhichtheattractiveeffectofdarknesswasequaltotherepe辻enteHectofsIope．   

Inthisstudy，thedifferenceoflightintensitybetweentheslopedareawiththeroofnetandthatwithoutit  

waslitt王e．   

Inthenextexperiment，aCOmparisonof鮎hmovementbetweeninthecasethattwomountain－Shapednets  

SetOnuPPerandlowersidesandinthecasethattwomountainーShapednetssetonbothsideswasmade．The  

distancebetweentwonetswas16cmi11bothcases．  

Whenatishpassesthroughthemountain－Shapednets，themovingbehavioroffishwereclassi鮎dintothe  

ぬ1lowingt如eeldlldsofた〉nllSaSShownirlFig．6andFig．7．  

Whenajishpassesthrotlghthespacebetweentwomountahl－Shapednetssetonupperandlowersides，the  

movingbehaviorof鮎hclassiLiedintotheた〉uOwingthreeformsas theprecedingexperiment：thepassing  

behaviorswhicharealwayspara11eltothebottominthetank，alongbythenetandoverthetopofthenetand  

alwaysalongbythenet，hereinaftercailedForm4，Form5andForm6inorder．   
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Fig．（；．Foms o＝sh1110Vement paSSing thro咽h two I√ig・7・Foms o一触h movement passing through two  

mountain－Shapednetssethorizontally・  mOuntain－Shapednetssetvertically．  

Form4，FonⅥ5andFom6鉦onlabove．  Fom7，Fom8andFo汀n9たonlabove．   

Whileinthecaseofthenetssetonbothsides，themovingbehaviorof鮎hclassi鮎dintothefo1lowingthree  

forms：thepasslngbehaviorwhicharea重waysparalleltothesideinthetank，alongthenetandthroughthetopof  

thenetsandalwaysalongbythenet，hereinafterca11edForm7，Form8andForm9inorder．  

．‥ － 
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Fig．8．Changeoffomof鮎hmovement．王eftside：netSSethorizonta11y rightside：netSSetVertlCa11y  
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Thisobservaとbnwasconductedforthirtyminutes．   

Thechangeso用1eSeformsweres主10WninFig．8・   

PassingfrequencyofForm4wasremarlくabiyhighascomparedwiththeotherforms，andwasincreaslng  

graduauywithtimee如sed．WhijeinthecaseofthenetssetirlaVerticajpiane，thedifferenceamongthree  

formscouldnotbepoillとedout，andade伽iteupwardけendwasnotshown・   

Theaveragepasslngnumberof鮎hperoneminutewas3・9inthecaseofthenetssetinahorizontalplane，  

whileitwas3．6inthecaseofthenetssetinaverticalplane，  

′rherewerenodifferencebetweentwocases．Howeverjudgぬgbytherateofeachformofmovingbehavior  

offish，itwassuggestedthatthenetssetinahorizontaiplanehaveanin伽enceontishmovementconsiderably・   

Taylor4）observedthebehaviorofherringschooIsinresponsetothenetduringmidwatertrawltrials・He  

ぬundout班aとatleasと玩scllOOilyi喝neartbebottombe汀ingapparentlydidnottrytoescapebysoundingbut  

ratherbyturningtoonesideortheother，OrtOlesserextentbyswimmingupward・HisobseTVationsuggests  

ぬttheeffectofthenetssetononesideortheotherisuttlewhenfishescapefromthetrawlnet．  

′rhepresentstudyagreedwiththis．  

Theatlthorthinksthatthesameobservationwi11bemadeonthebehaviorofashinresponsetosomeother  

fisl血ggears，andwhendesignlng，reた〉rmlngandoperating亡hosegears，itisnecessarytoconsidertheseresults・  
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網漁奥の形状が魚群行動に及ぼす影響について  

長谷川 英 一   

平均休養11cmのコイCyprinusc；汀函6j宅を使用し，漏斗状網内での分布株式および2枚の山型網を魚劇場挟む  

ように上下に設置した場合と左釆fに設駁した場合とでその‡～ijでの遊泳行動を彿ペた。   
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魚群の分覇ほ周囲の網他に掛一離啓を受け，その漬さは，底面の傾軋 上下の網地の泣こ狭，そして左右の網地の広  

狭の順であった。   

また，遊泳行動ほ天井綱の影響を撒く受け，その下方での通過が抑制された。さらに，2枚の山型網閃の頬張明朝  

当たりの通過尾数は，上下に設妄宣したほうが左右に設置した場合よりも少なくなった。   

これちの結果は，各棟網漁奥の設計，改良 そして操作などを行なう上で執政されるペきことと考える。   




