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Abstract   

でhelarvalandjuvenilerish紘unain theNagara Riv¢reSいJary，CenもralJapan，WaS  

Sul、＼∫CyCdduringthcpclliodfromJull・199：1toApl・il1997，andLhecrfccts orthcl・CCCn巾・・  

compleLCdesLuar）▼damwereeonsidered．Atotaloトl，丁71rishcg－gLSCOllectcdr叩r・CSentCd  

lltaxa，bei喝mainly coastalmarine speeies．Larvae and juvenま1e fish¢S COllected  

totalcd17，8L18rcpresenting27fall－ilies and37species，iI－Cludingbrackish，diadromous  

migratoryandcoaslalmarincrol・111S．ThclowerNElgEu－tlRiveresしuary，belo、、rthedam，  

playedanimportanもroleasspawni11gandnurseryg・rOlユndsrorsomemarinerishes，  

whichthedamdldnotdirectlyeffecも．でhelarvalfishraunaintheupp¢rNagara River  

estuary，abovethedarn，WaSlessdiversethanthatinthelowerestuary，Withsomeupper  

esじuarinem 

gaLes．Catadromous Plecog［ossl上S CZ仙：1elis c！ZtiuビIislal、、！ne，uSUallさ，dominanti】lthe  

lowerreachesortheNと噌araRiverまnNovember，b¢Cametrappedinthedambaekwater  

after thedam gateswereclosed，alarge proportion ofthelar・Vae OVera11thus being・  

unableねmlgratenOrmally to thelowerestuarine area．Berore thedam gates were  

elosed，SaloTlgichL恒′S”l（cT10doJ川，aSdisLributcd、、・idcly throughout tllC Nagara Ri、・er  

estuary，itsspawnlnggrOundapparentlybeingloca亡母dintheupperestuary．Followlng  

the closure o仁軌egates，the spawnlngandnurs訂y grOunds were destroyed and the  

Sp肛iescompleとeまydisappearedぎromとbelo耶rreaC‡leSOf班eNagaraRiver．Thedam  

apparentlydidllOtafrectcatadromousCoLtLLS（・eilliilar、Iac．althoughitinrlucncedonthe  

an乱dromousJuVenileBWh紺theypassedoverit．  

Kc）・ll；ords：rishlal、＼▼a・fishju＼でnile・NagnraRi＼′CreStuarydam■  

㌘～ecog払ββ㍑ぷα££iueヱiぶα£如e～iざ・ぷαまα几g£c′血ッぶm£crodo花  

Introduction   

CoastalzonesLlrCgenerall），1■eCOgniヱCdasimportantnursel・yal、eaSforlal・、rnlandju、・Cnilcmarinefishcs  

becauseoftheirhighnuもritiousenvironmentsandtopographicalvariabiliもy．Inra玖manyfまshesspend  
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their¢arlylirehistorystag・eSinsuehzones一トユ〉Amo11gSもcoastalzonesandofrshoreareas，eSとuarieshave  

thehighestprimaryproductivityandmostabundantzooplankもers，用b¢ing・OneOどもhemo或important  

nurserさ・grOundsfol・1ar、・aCand juveniles or  

variousmarinefishes，＝）However，Various  

human acti＼・ities ofrer to arfeelcstual・inc  

environments directly and／orindirecも1y，  

resultingin 8eriousimplieations for the  

resident．This has happc】1ed seriousl）′  

inJapan．HoⅥr8Ver，Stlユdies onlarvaland  

ju＼▼enile fish faunasinJapanese esLuftries  

arerew，beingknown only for the Yama－  

kuniRiver，Oita Prefecもure，Kyushu，g）  

Roklほku River，Saga Pr◎feeもure，Kyu－  

shu，10）Kaeda River，MiyazakiPrerect正¢，  

Ⅰ（yushu，＝ and Shimanto Ri＼・er，Kochi  

Prer¢Cもure，Shikoku．8）   

でheNagara RiverorlglnateSintheHida  

highlands．GiruPrerecture，eenlralHonshu，  

Japan，jOinlngWith theIbiRiver nearits  

mouLhanddrainingintotheinnermostpart  

OfTseBayatIくu＼＼・ana，MiePrefecture（Fig．  

1）．BecausethelowerNag・araRiverpasses  

throughlow・1yin凱 nOn－und山anも plains，  

its estuaryextended some20km upstream  

from the river mouth．Euryhaline fishes，  

エα£eo～αわrαエノ叩071ic㍑β（Percichthyidae），  

13ら037．81E  1360d5●E  

Fig．11Mapo＝helo、、・errCaChesorLheNagaraRi＼TeI・．  

Fig．2．TheNagaraRiverestuarydaminNovember1995．   
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〟ug£～c叩ゐα～㍑ぶ（Mug・ilidae）andC′iegO氾ゐαemα加九££㍑ぶ（Mug・ilidae）occurredmoretban14kmupstream  

fromthemouth，andcoastalfishes，KoTWSiT・uSPuTLCtatuS（Clupeidae）and“Magochi”Pla妙CqPhalussp．  

（Platycephalidae）more than7km．12）In addition，COmmerCialfish紺ies for Sα～α花g£c如ゐッぷmicro（ブ0托  

（Salangichthyidae）andCorわ加ヱαノ叩0花£ごα（Bivalvia）wer¢Wellestablished．However，COnStruCtionor  

alargeresもuarydam（called“Nagara－gaWakakozeki”）beganca．5kmupstreamfromtheNa首ara  

Rivermouthinl．q88andwascompletedin1994（Figs．1，2）＜Thedamincludesseveralverticallymovable  

gaも¢SinordertoadjusttheⅥ′aterlevelbehindthedam．Thegat¢SWereelosedtentaもiv¢1yfromMay1994  

andbeg・anpermanentOPerationinJuly1995．Subsequently，thelowerreachesoftheNagaraRiverhave  

beendividedintoalarg・e8ta嘗nant，1ake－1ikebackwaterareaandsmallestuary・   

Theaims orthispaperareto clariryもh8Chang・¢Sin軌elarvalandjuvenile鮎b faunain thelower  

reachesortheNagaraRiverrrom1994to1997，andtodeも紺minetheinrluencesortheestuarydamon仇e  

larvalandjuvenilerishass¢mblag・eS．  

MatcI・ials and Mcthods   

Studyare免  

官ieldcollections，mad¢arOundneaptideonceroreachseason oどtheyear，WereCarri¢dout12tまmes  

fromJuly1994toApril1997（Tablel）．ThegaもesoftheNag・araRiverestuarydamwereopenduring・the  

Tablcl．DateandTime，LunarAg・e，andTimeofHighandLowTidesatEachFieldCollection  

2Jul，12Nov125Feb．22Apr．5Aug・．3Nov．10y8b．25May．27Jul．16Nov．15yeb．12Apr，  
，94 ，94  ，95  －95 ，95  ，95  ，96 ，96 ，96 ，96 ，97  ，97  

Lunar昭e  22．8  8．6  25．2 22．0  8．5  9．9  20．6  7．6  

00：48 03：36 10：31     02：54 09：05 10沼6  

11．4  4．9  7．5  4．7  

02：13 09：48 11：13 08：25  

16：18 20：53      21こ39  

09：08 02：51 04：50 02：34  

21：4115：19 18：40 15：08  

Hig・hもide  

Low tide  

12：37 14：00 14：30     12：52 15：29 21：37 23：43  

06：47 07：10 08：50 05：01 06：11 08：59 02：49 04：27  

18：12 20劇 21：2117：45 18：27 21：37 15：1117：01  

Timewheneachhaulstarted  
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firsttothirdcol18Ctions（July1994toFebruary1995），butthey were closed thereafter・Six sampling・  

stations，Nl・N6，WereeStablishedinthelowerreachesoftheriver，SもationsNl－N3（lowerNagaraRiver  

stations）b扇ngsituatedbelowth8damandN4－N6（upperNagaraRiverstaもi∞S）above（Fig・1，Table  

2）．In addition，2and4stations，reSpeCtively，in汰e Xiso（KlandIく2）andIbi（ⅠトⅠ4）Rivers were  

establishedrorcomparativepurposes（Fi．g．1，Table2）．Waもerもemperatur8andsaliniもyattheもimeor  

eachfieldcollecもionareshowninTable3．Watersalinitywasnotedatallstationsduringthe“open  

紳es”period，butnotattheupperN昭araRivers七色tionsafterthegateswereelosed（exceptinApril1995  

whenthegateswereelosedtentativelyandbrackishwaterremain¢dinthebottomlayeriustabovethe  

dam）．  

SampIcgcarandproccdures  

Fisheggs，larvaeandjuvenileswerecollectedusingarlnglarvalnetwithmouthdiameterl・3m，iength  

4，5rnandO．33mmcodendmesh．Thenetringwasfittedwithaflowmeter（afterFebTuary1995）anda  

buoy，bywhichthenetdepthwasadjusted．Thenetwastowedhorizontallyatl・5－2・5kt for5min・  

Surfaceandbottomtowsweregenerallycarriedoutaもeaeh如ation・でhesur払cetowstargeもedlmdepth  

（atthecenterofthenetring）andthebottomtows3．7mdepth・Atstationsshallowerthan4・5mdepth，  

thetar紳d叩thofthebottomtowwasadjusもedも01・2maboveもheriverb¢d・StationNl，beinglocatedin  

theshallo＼VeStallea，＼VaSOrtenSha1lo＼Verthan3．Orndepth．In Lhese cases，bottom tows werc abol，ted・  

Watervolumessampledrar将edfrom200も0400m3．EachcatchwaspreservedinlO％rormalindiluもed  

withwatertakenrromtherespectiv8Station．  

Laboratory procedures 

でhesampleswereentirely sorted uslng a dまssecting micro8COpe at6－10Ⅹ・Allfish eggs，1arvae  

andjuveniles wereremovedandidenもiried toもhelowesttaxon possible，rOllowlng Nakabo18’and  

Okiyama14〉．Derinitiono＝he組rlylirehistorystagesorrisheswasrollowedKendalletal・15）Bodylen酎h  

Table2．LocaliLyandDepthofEaehStation  

Station River  Approx．distancerromrivermouth（km） D叩th（m）  

2．5・3．5  

3．5－5．5  

5．0－6．5  

5．0－7，5  

5．5－6．5  

5．5－7，5  

4．5－6．5  

5．0－6．5  

3．5－5．0  

4．0－6．0  

3．5－5．5  

5．5－7．0   

NI  Nagara  

N2  Nagara  

N3  Nagara  

N4  Nagara  

N5  Nagara  

N6  Nagara  

XI  Kiso  

X2  Kiso  

Il  Ibi  

I2  Ibi  

I3  Ibi  

‡4  Ibi  
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（BL）wasdefined as thenotochordleng・thin yolksac，Preflexion and flexionlarvaeandthestandard  

le咽もhinposぱ1exionlarvaeandjuveniles．16）Alloftbe叩eeimenscollectedduringth8Sもudyared叩OSited  

attheFまぶheriesR¢SearehLaboratory，MieUniver8iLy（FR工JM），  

Results   

Gencl・alaspcctoffishcggdistribution  

Atotalor4，771曙gSeOllectedwereclassiぎiedintolltaxa（でable4）．ぶαrdi花eヱZα2比托α£；（Clupeidae）  

eggsoccurredmostabundanも1yinthelowerstationsorthe‡ヾa嘗araandKisoRiv8rS（Nl－N3andKl）in  

summel∴Ko′10SinLSPとLTICEclttlSandTriocan血LSt＞iactLLe血LS（Triacanthidae）eggswerealsoabundant．  

beingrecordcdin spring and summer．LleSpeetivcly．Although cyprinid aIld Sa［ongicJithユ｝S micT10doTl  

曙gSareadhesive，theywerecollectedby軌elarvalnet，therormerprobablyhavingbecomedeもached  

rromsubstratapriortosampling．ScL［cmgicht）l）・SmicT・Odoneggswercco11ectedwheIlthenetjust・tOuChed  

Lheril・erbed．Thlleet）▼peSO［unidenti［iElbユeeggswcrecaughtinthe、壷inityoftherivermouths．The）・Were  

sphericalinshape，buoyantandwithasingleoilglobule，butcouldnotbeidentified（typeA：Ca．0．6mm  

ineggdiameterandea．0．15mminoilg・lobulediam¢ter；typeB：Ca．0．7mmin曙gdiameterandea．0．15  

mminoilglobulediameter；typeC：Ca．1．Ommin曙gdiameもerandca．0．30mminoiまglobulediame短ご）．   

Thelo＼＼rel・Stations．Nl－N3andKl．weremoreabundantin both number ofeggs ELnd number of taxa  

thantheuppcrstations（Figs．3．‘l）．TheuppcrNagaraRi、・erStations＼VereVer）TPOOrinfisheggs．nonc  

atallbcingatstationN5．Theover811numberoreggsincreasedinsurnmeratthelo＼VerStations，0＼Ving  

Tablc‘1．ListofFishEggsCollecLed  

Taxa  No．0reggS  Station（s）l  Season（s）‥  

Clupeidae   

蝕rdご花egZαZ比乃αβ£   

必粕淵血勘㍑枇紬加  

Eng・raulidae   

動脚Ⅷ通ゎ毎w諭闇  

Cyprinidae  

Salang・ichthyidae  

2808  Nl－N4（0），Ⅹ1，Ⅹ2  Su  

665  NトN3，Ⅰく1．11－】3  Sp  

16  Nl－N3，Jく1  Sp－A  

7  N6  Sp－Su  

W  

Sp，A   

Su  

蝕gα托g£eゐ班ッきm£crodo71  8  

Callionymida8   

月印Om扶Ce托昆ぷSp．  

S01enoidei  

Tria（：anthidae   

7ナiαCα托£九㍑∫わiαC比ヱeα£昆∂  

Unidentiriablc A  

Unidenlifiable B 

Unidentifiable C 
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“‘（0），，indieateseolleetionma血whenthed8mgateSWereOpen．  
‥A：autumn（November）；Sp：Spring（ApriトMay）；Su：Summer（Juiy・August）；W；Winter（February）．   
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ね 叩aWnlng がぶαrdi乃eヱ～α Z㍑花αβfand rわ血㍑igα£侵ぶ，∬0乃0ぶir㍑ぶ β㍑花ご£α£㍑古色nd jモ叩Om㍑ごe花㍑5  

（Callionyrnidae）eggswerecapturedabundantlyat＄tationsN3inM＆y1996andNlandN2inNovember  

1996，reSpeCtively．  

Generalaspcc10rlal・llalandjuYenilefishfauna  

Atotalor17，8481arvaeandjuvenilescollectedwereclassiriedinto23familまesand37speci¢S，including  

Repom【LCenuSSp（p）．，ChoeTlOgObtL上S！LrO加nhcolnplcx（Gobiidae）and⊥lforms of uIlidentiriablc  

gobiids（Table5）．でhelo耶rS七色もions，NトN3，Kl，K2andIIshowedagr組ter diversity oどspecies′  

COmpOSitionthantheupperstations（Fig．5）．Species’compositionsaもthetwouppermost8tation＄inthe  

NagaraRiver（N5and N6）were very simpie，COnSisti咽Or mainly unidentiriable Gobiidae NAin  

Summer，タ£ecogヱ0ぶぶ㍑βα～£iueZ；ぷα～抽e鮎（Plecoglossidae）in auもumn，andぷαg∽g£c如たッ∂m£crodo乃  

（duringth8“Opengaとes”period）orCo批βre～花£よ（Cottまdae；a鮎rgateごloぷure）iれWint訂．Dominant  

SpeCiesatthelowerN8，garaRiverstationsweresimilartothoseatthelowerstationsin the Kiso（Kト  

Ⅹ2）andlbi（IトI2）Rivers，butdifferedfromthoseattheupperstationsintheNagara（N4－N6）andIbi  

（王3・Ⅰ4）Rivers（Table6）．DominantspeciesweresimまIarattheupperstationsintheNagaraandIbi  

Rivers．  
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Fig13・Seasonaleh飢一geSinnumberoffishcggseollectedaleaehstationl   



・；；   

＼－－、、モ 
∴．・ 

ThenumberorspeciesgenerallyincreELSedinsuInmCr and＼、1nter．eXCCpt at the upper Nagara Ri＼Tell  

Stations，Whereonlyafewspecieswerefoundandtheseasonalchang・einnumberofspecieswasminimal  

（Fig・．6）．Therewerenoclearseasonalchangesinnumbersofindまvidualsateachstation（Fig．7），the  

annualfluctuationsin number orlfLr＼・ae and juveniles ateaCh station being some＼＼▼hatlarge and  

Obscurlnganyerどectorseasonalchang・eS．でheNovember1996and1997peaksattheupperNagaraRiver  

Statio】1SrCSultedfl・OmalargenumberorP．a．cz］Liucltslall＼・ae．Thepcaksin August1995at stations N3  

and K2were attributable to蝕rd王花eZgαZ㍑花αβ王，in April1995aもN2and Klandin April1997aもIlto  

Aごα托班ogoむ£㍑ぷβαUgmα花uS（Gobiidae），andinyebruary1997aもN3toCo伽ぷrei乃i£．  

Sirnpson’sindexordi＼・erSity一丁’for thelar＼・alandjuvenile fish assemblageateachstation genel・allさ・  

increasedinsummcl・and＼＼′inter（Fig．8）．butdeercasedgraduallyfl・Omthelo＼＼，ertOthe upperstations  

intheNagaraand‡biRivers．AtstationN4，itclearlydecreasedafterApril1995，followlngClosure of  

damgates．However，nOSlgnificantchangesintheindexbeforeandafterg・ateClosurewereapparentat  

the other stations．  

Pianka’sindices or8imilarity18〉of thelarvaland juvenile fish assemblag・eS between station Nl  

（lowermost）and the oもher Nagara River stations decreased somewhat graduallyin an upstream  
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Tablc5．ListorLal・＼・alEuldJtl＼・enile FishesCo11eeled  

No．orinds．  StatioIl（s）●  

553 Nl－N4（0），N5（0），Kl，K2，I1  
25  Nl－N3，Ⅰトほ  

171 NトN4（0），Kl，K2，Il，Ⅰ2  

1  N4（C）  

S闘On（s）‥ Sはどe（s）… MYle桐油（mm）  

Su  Ll－し1 1ふ10．5   
Sp－Su  L2  Ll．9・11．1  

Sp，A L2－u  2ふ16．4  

Sp  L3  10．6  

A－W L2＿u   4．4＿27．5  

W－Su  L2－J   4．臥32．3  

Sl〕eCies  

Clupeidae   
おd£托e£gα2乙〝tαS£   

盈抑矧血勘叩邪知加  
Eng・raulidae   
ぷ花grα㍑～£ぷノqpO7混比ぶ  

Cyprinidae   
フナ£わogo（ゴ0花んαゐ0乃e花βiざ  

Plecoglossidac   
アgecog£0β∂㍑gα££加ヱ王βα～ぬei£β 7608  NトN6，Kl，K2，Il，Ⅰ3，Ⅰ4  
Salangichthyidae  

1097  Nl－N6（0），Kl，K2，ⅠトⅠ4  

1  N3   
6  NトN3．Ⅰく1．Ⅰ2  

2  Nl   

1816  NトN6．Kl，K2，Il，Ⅰ3，Ⅰ4   
5  N2．N3．K1  

30  Nl，N3，Ⅰ4  

1  Ⅰ3  

3  エく1   

37  NトN3，Kl，K2   

12  Nl－N3．K1  

2  Il，Ⅰ2   

10  Nl－N3，K2   

202  Nl－N3，Il，Ⅰ3，王4  

1  N1   
3  Nl，K1   
92  Nl・N4（0），Kl，K2，王1   

118  NトN3，Il・Ⅰ4   

182   Nl－N3，Kl，K2，Il，Ⅰ2  

1  N3  
103  Nl・N6，Kl，K2，Il，Ⅰ3，Ⅰ4  
こ1639 Nl－N3，N6（0）．Kl．Ⅰく2．ⅠトH   

6  Nl－N3．N4（0），Ⅰく1  
908  Nl－N6．Ⅰく1．Ⅰく2，Il－Ⅰ‘1  

111  NトN6，Ⅹ1，Ⅹ2，Il，‡3   
33  N4・N6，K2   
4  I1   

298  Nl－N6∴Kl．11  

1  N2  

3  Nl．‖   

ぶαZα7堵£ご加わ鳩m王ごrOdo托  

Scorpaenidae   
ぶeむαg£e8ま花erm£∂   

ぶeむαざ£iぶC乙‘gmαrmOrα£㍑ぶ  

Platycephalidae   
㌘払妙e印加～比ぷSp．“m8唱OChi”  
Cottidae   
Coと£比grei花ii   

Co比uぷたαZiゐα  

Percichlhyidae   
エα£eoヱαbrα霊ノ8pO花£cαぶ  

Centrarchidae   
エepomiぶmαごrOC最r㍑g  
Carang・idae   
升α亡ん㍑r㍑ぶノ叩Orも£e㍑S   

かecqpね㍗捉βmαr猛αd∂i  

Leiognathidae   
エeiog花α£九㍑β花沈eゐαgiβ  

Sparida¢   
Acα乃£ゐopαgr㍑ggCゐ～egeヱま  

Sparidae   
Ⅳiわeαmi£ぷ㍑ゐ比rii  

Pholididae   
タ九oZ£ぶ花eわ㍑～0ぶα  

Bl¢nniidae   
タαrαむ～e乃乃i比ぷツα£αわei   

Omoむrα花Cゐ㍑ざZo£OZO花㍑∫   

Omoむrα托Cゐぴgeヱegα花β  

Ammodytidae   
Ammoめ庖ぷperぶ0花α£比β  
Callionymida¢   
属叩Om比Cerl㍑ぶ叩（p）．  

Gobiまdae   
ブナidだ花よigeJ・わ擁βC£α£㍑ぷ   

仇αe花OgOむi祝ぷ㍑rOぬe花iαCOmPlex  

．4cロ†l【／10gOわ山s／JdLイJIlαn‖S   

Acα指摘ogoむi㍑ぶぬc£わeぷ   

GobiidaeNA   
Gobiidae NB   
GobiidaeNC   
GobiidaeNK   
Dam喝ed（unidentiriable）  
Gobiidae  

Centrolophidae   
アβe花0卵とβα乃Omαgα  

Pleul・OneCtidae   
タ～e㍑rO花eC£eぷVOゐ0んαmαe   

L4  9．4  
L2，L3   3．3－6．7   

L3．J   5．9－11．2   

L2＿J   5．5＿16．5  
L2－J   6ふ12．O   

L4－J  12．5－20．0  

し1  10．O  

J  9．6－12．5  

L3－J   5．5－20．O   

L2，L3  1．7－4．7  

L2  3．0－3．4  

L2  1．8．3．3   

L2－し1 13．1－27．5  

L3  5．9   
L2  2．8．3．O  

L2－J l．8＿16．O   

L2－L4   4．6－21．5   

Ll－L4   1．2－8．0  

W  
A・Sp  

Su   

W－Sp   
W   

W－Sp  

Su  

Su   
Su  

Su  

Sp  

Su  

W  

A   
Su   
Su  

W   

Su－W  

Su  
A・Sp  

W－Sp   
Sし1  

Sp－Su  
Sp－A   
Su  
Su．W  

10．▲1  

3ふ30．0  

3．9－18．0  

2．3－3．2  

1．8－6．0  

2．ト4．5  

2．2－4．0  

1ふ5．8   

J  

L2．L3．J   
Ll－J  
Ll．L2   
Ll－L3  
L2．L3  
L2  
L2  

J  12．O   

L3＿u   8．3■11．2   

（Tobe∽ntinu¢d）  
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Tablc5．Lis10fLal・＼・alandJu＼・enilcFishesCollccted（Continued）  

Season（s）‥ Staどe（s）… Bodylength（mmj  Slation（s）●  ドン・・こi・エ  こ。こ 
でriaeanもhidae   

27  Nl＿N3．Ⅰく2  Su  L2  1．0－1．9   

2  Nl，N3  Su－A L2－L3  2ふ3．6  

コケiαCα花£ゐ㍑ぶわiαC乙£～eα£㍑β  

Monacanthidae   
属昆dαr£比ぶereO亡プeぶ  Dama榊   
・“（0），，and“（C）”indicat¢ごO11ectまonmadeonlywh¢ndamgateswer屯Openandclosed，reSpeetively・   
‥A‥autumn（November）；Sp：Spring（ApriトMay）；Su：Summer（July・Augu5t）；W：Whter（y血ual・y）・   
…Ll：yOllくSae18rVae；L2：preflexionlarvae；L3：ど1exionlarvae；L4：pOStど如ionlarv略Jりuveniles・  
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Fig．5．Seasonalehangesin叩eCiescomposiもionorlarvalandjuvenilefishesaもeaehstation・  
Ar‥Acα花£如goあi比葺畑びimα乃uβ；Ap‥Ammoめ虚言perβ0乃α£㍑β；C・仇αenOgOわi∽㍑rO£？肌ぬ．complex；  
Ck：CotEILSIeE7＝i厄；Cl・：Co仙STleinil；Dm：DccnptenLS mnnLCZdsi：Ej：ETZgratLLisjopoT－iczLS：Ⅰくb：  
∬α′・e去㍑βわieogorα£捕；Kp：∬0花05gr昆βp㍑花C拍£uぷ；Lj：エα如加rα芳ノ叩0花王c㍑g；Ln＝ エeよog乃α£九㍑g  
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Fig．6．Seasonalehang・eSinnumberoflarvalandjuvenilefishspeciescollec七¢dateachstationt  

direction（Fig．9）．Tbeindicesbetweenn扇ghbori咽Stationsdecreasedabruptlybetw¢enN2andN3，and  

betweenN3andN4，eXCeptinNovember1995and1996，andFebruary1997whencatadromouslarvaeor㌘・  

a．altiuelisorCo軌8T・einiiweredominantanddistributedwidely throughoutthelowerreaches ofもhe  

N昭araRiver（Fig．9）．  

ダ払∝甘ね朗肛針扉舘躇濫狛裏蝕川路1arvae  

Catadromouspreflexionlarvaeorタ£eごOg払ββ㍑βαヱ如e£igαヱ£王びei£ぶ（4．4－8．8mmBL），WereCOlleetedin  

NovemberatallstaLions，eXCePtSLationI2wherenocollections＼Vere madein that mo11th．Thclar、・ae  

occurredabundantlyatstationN6in1994，atN4andN6in1995，andaもN4－N6andI4in1996（yig．10）・  

Them組nbodylengthsofthelarvaecollectedat軌elo胴r（Nl－N3；6．85mm）andupper（N4－N6；6・49  

mm）NagaraRiverstationsandRまsoRiverstations（KトK2；6．22mm）werealmostthesame，ther¢b扇ng  

nosignificantdifferences（β＞0．05）in1994（Fig．11）・However，themeanbodylength at thelower  

NagaraRiversはもions（6．37rnm）was軸nificanuylessthanatもheupperNag色raRiversもaもions（7・20   
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Fig・7・Sea＄Onalcbangesinnumberorrishlarvaeandjuvenilescolleet8dateaehstation．   

mm；p＜0・01），andwasalmost沈esameasattheXisoRiverstations（6．16mm；p＞0．05）in1995．In  

1996，th¢m組nlengthatthelowerNagaraRiv¢rStations（5．73mm）wasalmosもthesameasatthelower  

IbiRiv¢rSもation（Il；5・92mm；p＞0義05），butsignまricanuylessthanatもheupp¢rStationsortheNagara  

（7・22mm）andIbiく払Ⅰ4；6．50mm）Riv肝Sb＜0．01）．でhem組nbodylenかhatもh¢lowerIbiRivers七色tion  

（Il）wasalsosignirまean糎1¢SSthanat払eupperstationsb＜0皿）．Aft¢rthedamgateswereelosed，  

1arvaewereeollectedinlargequantitiesaももheupp¢rNagaraRiver8ぬもions，themeanbodyleng払atN4  

beingsignificantlygreaterthazlatN6（p＜0．01）（Table7）．  

ByF¢bruary，thelarvaehadgrowntothefl狐ionorposもrl¢Ⅹion8ta酢S，11．4・27．5mmBL（Fig．11），  

OCCurrま喝atthelowerNagaraRiversもaもionsin1996and1997，andtheIbiRiverstationsin1997（Fig‘10）．  

InFebruary1997，汰emeanbodylen離hsatth¢lowerN昭araRiverstations（15．6mm）and血eupper  

（15，6mm）andlower（15．9mm）IbiRiver8tationswerealmostth¢Same（p＞0，05）．   
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」塩  

二 

野ig．臥 SeasonalchangesinSimpson，sindexofdiversityat8aChsね豆on・   

SaEangicIzthysmicT10doTllarvaeandju、■eniles   

PreflexionlarvalもOiuvenilestagesor蝕Zα花gic如ゐッβm£ero血乃Wer¢COlle由drromFebruarytoJuly  

（ぎigs．12，13），althoughinFebruary，Onlypreflexionlarvae（4・9－臥2mmBL）occurred・InFめruary1995，  

wh占nth¢damg扇eswer¢Open，numerOuSlarvae耶reeOllectedaも伽upperNagaraRiversぬtions・In  

Fめruary1996，When血¢gaも錯WereClosed，nOぶ・m£cro血花1arvae朋reeOllectedattheNagaraRivぼ  

stations，alもhough血yoecurredintheIbiRiversねもions・Inyebruary1997，Onlylllarvae（2もOWS）椚re  

collectedintheNagaraRiveratstationN3・  

Thelarvae卵nerallyr8aChedtotbeflexionorposぱ1釘donstagesinAprilorMay，andthejuv¢nilestage  

inJuly・InAprまlorMay，汰elarvaeu＄uallyoccurredat血lowerstationsinthethreeRivers，havi喝  

widerangesinbodylength・rrhelengthcompositioninApril1995showedaunimodaldistribution，but  

thos¢inMay1996andApril1997椚rebimodal（Fig．14）．Moreover，inApril1997，Smallerpreflexion  

lar＼・aeWeredominant．   
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andtheotherstations；andstars，indicesbetweenneighboringstations．  

CotLusreLniElarl・aeandjul・eniles  

PreflexionlarvaltoJuVenilestagesofCo助Srein£iwerecouectedinFebruaryandÅpril・Althoughless  

abundantin1995and1996，they購reeXけemelyabundantin1997（Fig，15）・InF¢bruary1997，prerlexion  

topostrlexionlarvae（5ふ10．6mmBL）werecollected（Fig・16），themeanbodyl◎ngth8aもthe upper  

stationsofboththeNagara（N4－N6）andIbi（Ⅰ3－Ⅰ4）Riversbeingsigniricantlygreatertbanatも加lo椚r  

stations（Nl－N3andIl；P＜0．01）．  

InApril1997，1arvaeonlyoccurredatthelowerNagaraRiversもationsandbothlarvaeandjuvenilesat  

theIbiRiverstations．Sampleseolleeもedat七heNagaraRiverstationseonsistedoronlyflexionlarvae  

（8ふ10．7mmBL），Withara汰¢rnarrOWbodylengthra咽e（Fig，1軋 How飢er，沈oseattheIbiRiver   
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Table7．Range，MeqnandStandardDeviation（SD）ofBodyLength（mm）  
Of Catadromous PZecogEossus oZtiuelis cLZtiuelis Lar＼・ae at the  
UpperNagaraRiverStationsinNo＼・ember  

1995  1996  

N4  N6  N4  N5  N6  

Range  4．88－8，75  5，50－7．50  5，餌場．13  5．75・臥00  5．63・7．88  

Mean  7．77  6．64  7．33  7．24  7．08   

SD  O，45  0．84  0．38  0．35  0．38  

1001且rVaemeaSur8d at eachstation．  

－（ヽ   
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Fig．1乱 Bodylen酎hs ofぶαぬ門gよご最／拶ぶmねrodo托  
1arvae and juveniles．HoriヱOntalbars  

iれdまca紬rangeぷ，yerとicaibars means and  

rectanglesmeans±standarddeviation．  

NI N2 N8   N4 日き N6  11 ほ  

St8tlon  

yig．12．Numberor勤王α托gic如九ッぶmか－  
0（gO花1arvae alld juveniles cap－  

turedperhaulateachstation．  

stationsshowedwider乱【噂eSinbodyleng・抽（rlexionlarvae臥4－9．9mmBL，aSingleposげ1exionlarva  

12．5nlI11BLandjuveniles15．1－16．5rnmBL；Figs．16，1了）．  

Gobiidlarl・aC‘lndjul・eniles．   

Atotalor6．103gobiidlar＼・aeandju＼・eniles＼＼・CreCOllect、edinthelo＼＼▼errCaChesofthe Nagal・a．1biaIld  

KisoRivers・Approximately80％wereidentifiedas升ideTuigerb擁scialus，qhaeTWgObiusurota乾草ia  

eomplex，Acα乃£九ogoむ；㍑ぷ／ヱαUimα花㍑8andA・Zα£わeざ，theremainderbei咽unidentiriableand声Or七味intD  

‘1rorms．GobiidaeNA．NB，NCandNK．Ofthegobiidlar＼・aeand ju＼・eniles．excluding badly damaged  

specimens，A．βαUimα托払gWaS払e greatest numerically，aCCOunting for79，9％ofもbe gobiidはteh．   
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Fig．14．Size composition ofぶαgα花gic加ゎッβ  
microdo花1arvae and juveniles coト  
1ectedin April1995，May1996and  

April1997．  

Fig．15．Number ofCo比㍑ざre£乃££1arvae and  

ju＼▼eniles captured perhaulat eaeh  
station．  

Gobiidae NA accounted for15．6％，and Gobiidae NB and C．urotaeniacomplexl．9 andl．7％，  

respectively．Theremaindercomprisedlessthan196．   

Morphologicalchal・aCtCristicsandecologicalaspectsortheunidentiriablegobiids＼＼rereaSrOllo＼＼▼S：   

Goわ；i血e脳－Bodyelongated，Ca．26myomeres，pOOrly plgmented；dorsumlacking・m¢1anophores；  

dorsalsurfaceofgasbladderheaYilypigmented；aSinglelal・gebranchedmelanophorepresentonvenLral  

midlineoftail（Fig．18A）．Yolksactoflexionlarvaewerecollectedatallstations，mainlyinsummer．  

Thelarvacoccu）Tedatboththeupperandlo、VerStationsintheNagaraRi＼・erafterthe dam gates＼Vere  

elosed．  

Goむ；Z血e〃ぷ－Bodyelo咽aもed，C臥26myomeres；aSl喝1elargebranched melanophore present on  

dorsalmidlincoftail：aSeriesorrnelanophoresondorsalsurfaceofvisceralcavit）・COntinuous＼＼－iththose  

alongventralmldlin¢Ofと卑il，rOrming・aSing・1eblaekline（Fig．18B）．Prerlexまonandflexionlarva¢Were  

COllectedrromspringtoautumn（p組kin＄ummer）atallsもations，eXCepもⅠ2andI3．でbelan7aeOCCurred  

atboththeupperandthelowerstationsintheNagaraRi、▼erafterthedamgntes＼VereClosed．  

GobfidoeNC－Bod）・Clon呂・atCd，Ca、26m）・Omel・eS；a SmalllllClanopI】OrepreSent On dorsalmidlineor  

tail；melanophoresondorsalsurraceorvisc8raleav比ywells叩aratedrromeachother；aSlng・l¢Well   
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Fig．17．Size composition o（Co血S  

reiTZ［ilal・VaCandju＼・CIliles eol－  
1ecとedまnApril1997．  

Fig．18．Fourrormsofunidentiriablegobiidlar＼・ae．  
A…GobiidaeNA，ぎRLM24163，prerlexion  
larva，3．5mmBし2July1994，St．N4．  
B－Gobiidac NB，FRL入；12√116・l，prCrlcxion  
larva，3．2mmBL，2July1994，St．N4．  
C－GobiidaeNC，アRLM24165，preflexion  
laI・、・a．3．1mmBL，5August1996，SLlく2．  
D－GobiidaeNK，FRLM24166，preflexion  
larva，5．7mmBし15下’ebruary1997，St．Il．  
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branchedmelanophoreonventralmid‡ineortail（Fig．18C）．Prが1exionlarvaewerecollecも¢dinsummer  

aも血eupperstationsinもheNagara（N4－N6）and‡乞iso（K2）Rまvers・  

Goわii血e Ⅳ好一Body 8longaもed，Ca・30myomeres；dorsalmidlinelacking melanophores；6  

melanophoresonvenもralmidlin¢Oftail（Fig．18D）．Atotalor4prefl¢Ⅹionlarvaewerecoll¢Ctedin  

summerandwinteratstaもionIl．  

Discussion   

CllaraCtCl・isticsofttlClarl・alandjul・enilcrishfaunainthelo＼l・CrrCaChesorthcN噂araRil・er  

ThelaTValandjuvenilefishescollectedattheNagaraRiverstationsconsistcdmainlybrackishwater  

speciese・g・勤王α托gic如九ッぶm£crodo′1，diadromousmlgrakげySpedese・g・タ£ecogヱ0βぷ㍑ぷαヱ抽e～i8α払  

ueg£βandCo££昆ぶre£花i，andmanyeoasは1marin¢SpeCi8S臥g．βαr（ゴi花eヱZαZ㍑花αβi，gO′10ぷ王「比Sp㍑融α孟㍑ぷ，  

励堺Ⅶ揖＝極細祓肌（Engraulidae），OJ乃0むrα花C加βegegα托ぷ（Blenniidae）and Aeα乃班ogoわi昆ββαUi－  

moTil上S．Marinefishes＼＼，ereCOllectedmainlyatthelowerstatiollS．Nl－N3，e、1enWhenthedamgateswel・e  

opⅢ，althougharewg．ノ叩0乃ic㍑β1arvaewereはken飢StationN4〈6．5kmfromtherivermouth）and  

SardineLla＝lLTICZSiandKczrei！LSbicoLoratLES（Pleuronectidac）1arvacatN5（10．Okm）．＾ftel・thed8．mgateS  

werecIosed，nOmarinefishlarvaeor3uVenilesoccurredattheupperNagaraRiverstaもions．Therefore，  

itwasclear血色tmarinefishlarvaeandjuvenileswereusuallyrestricもedtowithinca・5kmabov¢the  

rivermouth，rarelyoccurrl咽beyondthaも即enWhenthedamgateswereop弧 Althoughmostor汰e  

marinerまsheggsweretakenrrom如ationsNlandN2，助rdf汀eヱ～αZ“乃αざieg卵OCCurredatstaもionN4  

Whenthegateswereopen．  

Amongsもthelarvae collected during thi8Sもudy，P・α・αヱ如eg£βW8re the greatest numerically－  

accounti咽rOr42．6％of血eぬtalcatch．Acα花班ogoむi㍑ぶ刃αぴ£mα乃比gCOmprised26・0％ortheto七色lcatれ  

andCo血βrei花££，蝕加g£ご九頗ぶmかodo花，GobiidaeNAandぷαrdi花e£～αg㍑花αぷ£7．4，6－1，5・1and3・1％，  

respectively．Theremainlng SpeCies comprisedless than2％by number・Because ofthe different  

m如hodsandgearused，itisdi汀iculもtoeompare払epresenもresult＄indetailwiththoseofprevious  

workers．However，P．a．altiuelisandgobiidlarvaewerealsofoundtobedominantintheShimanto  

Riverestuary，Shikoku，Japan．8〉   

Thespeeiescomposi伍onorthelarvalandjuvenilefishesin血ekwerreachesorthe Nagara Riv群  

chan酢dbothseasona11yandspaもially（Fig．5）．Seasonalchangeswereperiodic．eachseasonbei咽  

charaeteriヱedby a partieularfaunalcomplemenもat each staもion（Table6）：鮎㌻ぬeヱZαZ比花α5£，0・  

egegα花gandothermarin¢risblarvaeandjuvenilesa＝ムelowerstations（NトN3），andGobiida¢NAat血  

upperstations（N4－N6），insummer；及ノ叩0花ic㍑点and点呼Om㍑ごe花㍑ぎSp（p）・atthelowerstationsandダ・  

a．aztiL！elisatalmosLa11stations，inautumn；ChaenogoむilLSILrOLcLeT血complexandjl・j－laL・imaTlとJSatthe  

lo＼VerStationsandColtLLSreiTliiEltmainlytheupperstations，inwinLcr；SaloTtgicht］り・S′涙crodonandjll  

βαU£mα托㍑ぶatthelowersもationsandGobiidaeNA，N】きandCゐαe花OgOわ£比ぶ沈rO比ほ花£αCOmplex at the  

upp¢rStations，insprlng．Spatまalchangesintbelarvalandjuvenilefishrauna＄appearedtobecomplex  

（Fig．軌suchfaunaschan離ng abruptly between statまons N2and N30r beもWeen N8and N4，inもhe  

summerseasons．However，beeausemlgratOrylarvaeweredistributedwidelylnthees七uary，汰elarval  

fishfaunagraduallychangedspatiallyduringtheotherseasons，eVenafterthedam g・ateS had been  

closed．   
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1nflucnccorthc Nagnra Ri＼・erCStuary dRm On thcl払1・、Ialand ju、・Cnile fish asscmblagein Lhclol＼■er  

NagamRil・CrCStual・y  

InthelowerNagaraRivere飢uary（belowthedam），1arvaeof5brd£乃eZ～αZ㍑花αざi，肋grα㍑ヱ£gノ叩0乃血ぶ，  

Pholis71ebuloscL（PholididEte）．Repomucen！LSSP（p）．and．LIcaT7thogobiLLS／lamiL：・OnLLS、、▼erC dominanl  

bothbeforeandafteTthedamgateswereclosed．Largenumbersof£zurLaSi，KonosirLL8PuTiCtatuSand  

TriacoT油ILS btacuLeatlLSCggS＼＼，Cl，e also eaughtin this area・Thererol・C，LhcIo、、「er eStuar）’Pla）●S nn  

importantroleasaspawnlngandnurserygroundforもheabovesp∝ies・Neithernumbersofspeci¢SnOr  

numbersoflarvalandjuvenileindividualchangedaf紬rthedamgateswereclosed（Figs・6，7）・The  

diversityindicesalsodidnotcha喝¢arterth¢gateSWereClosed（yig－6）・AどieldsurveybyAmaok乱e沈al  

．19）onmarinerish曙gSandlarvaeintheinnermostpartof王seBayandaroundtheNagaraRivermouth  

froInJune to Octobcl・1967．rcp01・tCd thELtS．＝lLT7aSiand K．pILnCt油LSeggS and S・＝lLllCZSilar、■ae Were  

dominantinsummer，and及ノ叩OJl£ご比gand属叩Om乙るCe花㍑ぶSp（p）．1arvaeinautumn．Th¢irr¢Sultswere  

closelycomparableto汰oseg・1Venhere．Consequendy，CloslngOrthegatesoftheNagaraRivere8tuary  

damdoesnotappeartoha＼PCmnrkedlyarfectedlar、・fLeOrthcabovcmarinespeeies・  

1nflucnccofthc Nagaralミil・CreStuary dam on thclarvaland ju、・Cnile fish asscmblagcin thc uppc  

NagaraRiYCreStuary  

Thelarval鮎hraunaintheupperNagaraRiver¢S餌ary（above抽edam）wasgenerallyraもherpoor，  

evenwbenthedamg・aもeswereopen．TbeindicesordiversityⅨ汀theupperNagaraRiverstationswere  

lo＼Verthanforthelo＼＼′CrStreamStalions（Fig．8）．Afterthegates、、▼Cl・eClosed，theupperestuarybeean－e  

abackw払捷rwithevenfewerlarvalandjuvenilefisbes，OWl叩tOtheinabiliもyor，forexample，蝕「（g£花eヱgα  

z㍑乃α££，肋g柑㍑£勘叩0花£ご払ぶand蝕仏陀gicん£ゐγざm£crodo花tOmOV¢upSもreambeyondthedam・でheindex  

ofdiversityatstationN4clearlydecreasedjustaftertheg・ateSWereClosed－ Conversely，the overall  

numbcrofindividu8lsincreased．owingtoanincreaseinnumbersofgobiid andPlecoglossz上Sa仙・elis  

aLtiueLtslal・＼・ae．rrhereforc，thelal・、，alrishEISSCmblageintheupperNagaraRi、・eI・CStuary、VELSStrOngly  

arrected．ヽ＼－ithadropinspeciesdi＼・erSity，bythcclosingorthedElmgat、eSL  

Larl・alstagcsofPZecogLossusaLtEueLEsaLLEL，eLisandinflucnccorthcNagaraRivercsluarydELm   

Prcflcxionlal、＼・aeOrPLecogZossusaltiL・eltsalLELrCLisoccul・rediI－auhlmn，thespeciesbcingdominantat  

bothlowerandupperNagaraRiverstations．Howeverth¢1arvaewerenotdistribuもeduniformlylnthe  

estuary，thegr¢aterquantityusuallybeingcollectedattheupperstationsinNovember・‡nNovember  

1994，Whenthedamg・ateSWereOpen，arelativelylargenumberorlarvaewerecollectedAttheupp紺mOSt  

sもation（N6），buもVeryfewattheotherstations．DuringtheNovemb8r1994eollecもion，WaterSalinitywas  

foundtohavedecrea8edmarkedlyatstationN6，eSPeCiallylnthebottomlayer．Anecolog・1Calstudyof  

lar＼，alP．a．a仙，elisaround an cstuary damin the’ralくahashiRi、・er．Oka），an－n Prefecture．、、▼CStern  

Honshu，Japan，by Senta2のreported a high denslty Oぎ1arvaeJuSもabove the salinity鉦ont，W托h a  

decreaseddensitybelow，Therefore，thehighdensityofP．a．altiuelislarvaeatstationN6waslikelydue  

to軌eformationofasaliniもyfrontbetweenstationsN5andN6・Toexplainthisphenomenon，Senta20）  

su紺eStedthatthesalinityrrontruneもionedbo軌asaphysiologlCalandphysiealbarrierrorthelarvae・  

ArterthegatesorもheNagaraRiverestuarydamwereclosed，alargenumberoflarvaewerecollecもedin  

thedambackwaもerinNovember1995and1996（Fig．10）．Undoubもedlytbeestuarydamhadbecom¢a   



1ご  ト、－・こ：－∴…∴‥一十十：・∴こ・∴て一き‥、…・．・、二∴‥－l、こここ∴三‡、ミ：：・∴：∴－さミニさミミし，∴ミー∴；J∴－∴  

eonsiderElblebarrierrorLhelal・＼・Ele．SuchanEICCumulationorP．n．貢IL（L・elislar＼raehasalsobeenrouIldin  

thebackwateroftheestuarydamintheToneRiver，ChibaPrefecture，eaSternHonshu，Japan．2】）Atthe  

lower Nagara River stations，Only a smallnumbeT Of P．a．altiuelislarvae were collected，1arval  

mortalitypeThapsincreaslngmarkedlyastheywereconveyedacrossthedamwithoverflowlng・Water，  

ductophysiologiealandphさ，Sicalshock．＝ご∴】lse11ta：しいalsosuggestedthatthelar＼∫aCCOuldeasil）rmigl・atC  

and dispersc belo、、・the saliniL）・rrOnt．therc being・nO furしher r）h）・Siologicalor ph〉，Sicalbal・1、icrs；  

Sulっsequently，1arvaldensitywoulddecreasewithsuchdispersion．  

でhebodylengもhsorthecatadromouslarva¢COま1ectedduring・ぬissもudyweresimiユarわ班osegユVenby  

でsukamoto（臥1・臥8mm and4ふ8．5mm BL ror the Nagara and Kiso Rivers，reSpeetまvely）．2”In  

November1994，althoughthemeanbodylenがhsofspecimensfromtheupperandlowerNag・arastations  

＼＼rereSimi】ar（Fjg．11），thc compElrisonis tenuous since onL），3indi＼・iduals were collected at thelowel・  

Nag・araRiverstations－InNovember1995and1996，mOrethanlOspecimenswQreCOllectedateachofthe  

upperandlowerN喝araRiverstations，andattheKiso（1995）and王biRiver（1996）8tation＄．Those  

COllectedaltheuppcrNagal・a Riverstationsin No＼lember1995and1996wereconsiderablylarger than  

those at thelowerstations，a Situation paralleled by specimens rrom theupperandlowerIbiRiver  

Stations．Howe＼▼er，thedirrercnccinthemcanbod）・1ength between thc uppellandlower Nagara Ri＼▼er  

Stationswaseonsiderablygreatel，tha11thatsecninthe】biRi＼・ercOllections．Thereforc，thegreatermean  

bodylengtborthelarvaefromtheupperNagaraRiverstaもknsmayhaveresultedrromもheirlo喝er  

periodofresidencyinthedarnbackwater．BecausethemeanbodylengthsofspecimensfromstationN4  

WereS将nificanも1yg・reaterthan thosefrom N6in both1995and1996，thelarvaeapparentlygrew while  

remaining・in血ebackwa始㌻（でabi¢7）．でsukamoto21〉estimaとed払8daiユygrow汰柑紬Ofク．α．αヱ如ggよg  

larvaeasca．0．14mmBL／day．Applyingもhisra紬SuggeStSthat thelarvae spent ea．8daysin the  

baekwaもerin19950rCa．1．8daysin1996．Becaus¢themeanbodyleng汰saもthelowerstations（NトN3）  

wereapparentlyles＄than thatatthe upperstations，thelargerlarvaemay quickly mlg・rate tO Sea，  

whereas8mallerlarva8remainin軌eestuary．  

InFcbruary1996and1997，thebodylengthsoftheflcxionandpostrlexionlarvaecollcctcdaLthelo＼＼rCr  

NagaraRiverandIbiRiverstations，agreedapproximatelywi班dataobtainedfromtheKumanoRまver  

estuary，CentralHonshu，Japan2ヰ）and thQ Shimanto River esもuary．2S）Accordingly，there was no  

上IPParenlinflueneeorLhcdamonthclircstagesandde、・Clopment of thelal・Vaein thelower pal・t Of the  

NagaraRiverestuary．Å1tho喝hlarva¢OCCurredatthelow肝NagaraRiverstaもions，nOneWereCOllected  

inthedambackwaterinyebruary1996and1997（yig．10）．でhelarg・enumbersorlarvaeinthebackwater  

duringthepreviousNovemberhadthuscompletelydisappeared，therebeingnoevまdencethatthelarvae  

could o＼・erWintcrin thedam backwater．  

I」arl・alandjul・enilcstagcsofSaLangichLhL／SmicrodonandinflucnccofthcNagaraRil・CreStuaryd  

lnthcpresentsurvey，PrCrlcxionlar＼・altoju、・enilestagesofSaEaT7gEchthユ・STnierodonwcre colleetedin  

丑ほlowerreacわesof血eNagara，Kisoand‡biRivers，rrOmFebruarytoJuly．BecausespawnlngSboals  

Oradultswereeaug加commereiallyln the sameareasinJaIluary and yebruary，iもまslikely thaもth¢  

specieslivesinbraekishwaもerrormostofiもSlir8，nOもmlg・raもingdiadromously▲2膵）  

Theincubationperiodof蕊Tnicrodonhasbeenestimatedas14daysat14－19Cc，乏8）andca・20daysatlOOc  

orlOdaysat15℃，29）血eyolkdisapp組rlngentirely12どる〉or7－15〇¢）daysafもerhatching．In the present   
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stlユdy，preflexionlarvaeor鼠m；ごrO血托W¢refirstapparenもOn25February1995，10February1996and15  

アebruary1997・Consequently，initialspawnlngSe¢mStOOCCurrrOmm品Januarytoearly下tebruaryaも  

thestudysite，altho噂hthespeciesspawnstwiceormoreper yearくestimatedrrom thepolymodal  

distributionorbodylen郎hcompositioninAprilorMay；Fig．14）・Preflexionlarva¢Wereabsentin  

April1995andMay1996，butpresentinApril1997・Thus，SpaWnlngCOntinuedtolateMaTChorearly  

Aprilin1997・Thesp色Wnlngperiodoぎthesp眠i¢SisgenerallyconsideredもobefromyebruarytoApril  

andrromMarchもOMaylnWeSternandeasternJapan，reSpeC七ively・81〉 saruwatariand Okiyama26〉  

reportedlarvaefirstappearinginMarchorAprilinLakeHinuma，IbarakiPrefecture，組SternHonshu・  

Japan，andKuwamura27〉estimatedthatspawnl叩OeCurredrromearlyMarehもOearlyMayintheYura  

Riv8reSもuary，KyotoPrefectwe，eentralHonshu，J8pan・Th¢rerOre・SpaWnl喝1n抽eN昭ara・Ibiand  

KisoRiversbeganslightly組rlierもhanintheoもherareas・  

BeforethegatesortheNagaraRiverestuarydamwereclosed，2juvenilesweretakenattheuppermosも  

station（N6）inJuly1994．Num¢rOuSpreflexionlarvae胴reeOllecもedaももhesamestation，butnoneatthe  

lowerNagaraRiverstaLもions，in February1995・Subsequently，flexion and postflexionlarvae w8re  

obtainedatthelowerN昭araRiverstationsandXi＄ORiverstationKl・Accordinがy，thelirehistoryof  

息m£cro血花intheNagaraRiveresもuaryberoreelosureoどもhedamgaとe8islikelyもohavebeenasfollows‥  

parentalfishspa、和Qdintheupperpartoぎtheestuary，prerlexionlarvaemainlyresidinginthesame  

area．subsequently，1arvaeextendedtheirrangetothelowerpartoftheestuarywithgrowth，reSulting  

intheirwidedistributionthroughouttheesもuary■ Howeverafterthedamgateswereclosed・neith8r  

larvaenorjuvenileswer¢COlleeもedaもtheupperNagaraRiverstations（Fig・12）・  

Eight鼠mかodo花eggS椚retakenwith鉦agmentsordecayedplantmaterial・Whiehhadbe錯deposited  

onthcriverbed，atStationI2inFebruary1996，Whenthenetjusttouchedthebottom・Becausetheeggs  

wer8adheredtotheplantfragments，itwasclearthaもsuchhadbeendonepurposely，althoughSenもa32）  

r叩Orted仏espawnlngSubstratumofthespeciestob8Sand，SpaWnlngnOtOCCurrlngOnamuddybo拭Om・  

Becausethelo椚r part Or the Nagara River estuary ha＄been8XtenSively dredged，there behg no  

macroscoplCplantsedimentsontheriverbedorsandぬnks，itcan be consider¢d thaもthe spawning  

groundfor息m£ごrOdo托intheNagaraRiverestuarydisappearedeompletelyarterthedamgateswere  

closed．でhelarvaetakenatthelower Nagara River stations po＄Sibly orlglnaもedin theIbiRiver・  

lくawashimaetal．3t）statedthalS．mt亡rOdoTtWaSdistributedinLakesIくasumigaura．Ibarakilつrefecture，  

andHaehirogata，AkiもaPrefecture，nOrもhernHonshu，Japan－a鮎rthelakesbadbeenconvertedrrom  

brackishtorreshwater，でherefore，theabs帥CeOfS．m；croゐ花どromthebaciミWaterOftheNagaraRiver  
estuarydamindicatesthattheclosingofthedamgateshaddeprivedthespeciesofitsspawnlngand  
larvalnurserygrounds．  

L乳rVal乱ndjuvenilest8虜eSOfCo肋βr¢£花よiandinrlu紺eeOr抽eNa糾raRiverestu＆rydam   

Severalspecimens or caぬdromous Co££㍑ぶrei花i£1arva愈Were COllecもedin yぬruary1995and19弧  

However，numerOuSlarvaeweretakeninFebruary1997，ands即erallarvaeandjuvenilesinApril・Data  

fromtheFebruary1997surveyshowedthatlargenurnbersofthelarva8hadbeencollectedatboththe  
upperandlowerNagaraRiverstations・Larvalaccumulationinthebackwaもer，Whichhadbeenobserved  

forタZecogヱ0ざぷ昆Sα紬e～£βαは加紘wasnotapparent（Fig，15）・Althou如anadromousjuven主1eswere  

collectedattheIbiRiverstationsinApril，theywerenottakenintheNagaraRiver，despitemanyscttled   
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ju＼▼eniles being obsel・、，Cd at Lhelock gate車・Pe［ish、、・ay allhe damlThisindicatcslhaL ELlthoug－h the  

catadromouslarvaewereapparentlynoterrecもedbythedam，tbea11adromousjuvenilesmaybemor¢Or  

lessinrluenc¢dastheypassaerossthela比er．  

CommentsontheunidentiriablegobiidlarYae．   

GobiidacNA．NBandNCoecurTCdmainlyinsummer，theNÅandNBrormsbeingcollectedntboththe  

upper払ndlow8rNagaraRiverstationsarterthedamgateswereclosed，andtheNCrormbeingrestricted  

totheupperstations．TheirrnoTphologlCalandecologlCalcharacteristicssuggestthattheNAandNB  

fol・111S perhaps reprcsentcd diadromous spccics or TrideTILEgeroL・Rhinogobius．and the NC rorm a  

rreshwaterspeciesofeithergenus．  
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長良川河口域に出現する魚卵。仔稚魚  

木村檜志・岡田 誠・山下剛司・谷山 泉  
淀 太我・廣瀬 充・佐土哲也・木村文子  

三東大学生物食源学部附属水座乗験所  

1994年7月から1997年4月までの期間に，長良川下流域の6定点（長良川河口堰上流3定息 下流3定点），木  

曾川下流域の2定息 および揖斐川下流域の4定点で，各季節に1臥丸稚ネットによる魚卵・仔稚魚の採塊を行い，  

この水域の魚卵・仔稚魚相を明らかにし，さらに長良川河口堰がこの水域に生息する仔稚魚の生活に及ぼした影響を  

考察した。なお，河口堰は本研究開始前の1994年5月から試験運用が始まったが，1995年2月までの調査時には堰  

は開放されていた。しかし，19欝年4月以降の調義時には蠣は閉鎖されていた。   

本研究で，11分類群4，771粒の魚卵と27科37櫻17，848個体の仔稚魚を採集した。魚卵ほはとんどがサッパやコ  

ノシロ，ギマなどの沿岸性梅塵魚のものであった。仔稚魚は汽水性魚類であるシラウれ アユやウツセミカジカなど  

の両側回遊性魚腰，およびサッパやコノシロ，カタクチイワシ，ナベカ，マハゼなどの沿岸梗塞魔魚類で構成されて  

いた。河口堰下流域ではサッパやカタクチイワシ，ギンポ，ネズッポ鳳 マハゼなどが優占種で，この水域はこれら  

の産卵場や成育場として機能していると考えられた。河口堰運用後も堰下流域の魚卵・仔稚魚相に大きな変化ほなく，  

これらに対する河口域の彩熟まほとんどないものと考えられた。河口堰上流域は堀運用以前でも下流域に比較して仔  

稚魚の種数は少なかった。河口堰遜用後はサッパやカタクチイワシ，シラウオが分布しなくなり，多様庶も低下して  

仔稚魚相はさらに貧弱なものになった。アユ降河仔魚は11月に最良川下流域全体に分布し，優占穫となっていた0  

河口堰運用後は堰上流に形成された湛水域に大盤に蓄積するようになり，正常な降河回遊が行えないものと考えられ  

た。シラウオは河口堰運用以前では長良川下流域に広く分布し，即Fこの水域で生活していたものと考えられた○主  

な産卵場は河口堰上流にあると考えられ，仔魚も主として堰上流域に分布していた。しかし，河口堰運用後は堰上流  

域では全く出現せず，河甘堰によって選良川におけるシラウオの産卵場および成育蟻は壊滅したと考えられた。ウツ  

セミカジカ降河仔魚は河口堰下流域でも多数出現し，河口堰の影啓は少ないと考えられた。しかし，潮河稚魚は揖斐  

川では採集されたものの，河口堰上流の長良川では採集されず，長良川河口堰はウツセミカジカ潮河稚魚には障審物  

となっている可能性が考えられた。   




