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INLEDNING
FISKUTSATTNINGAR

Detta &r en sammanstdllning pd svenska av de rapporter om utsdttning av
fisk som presenterades vid EIFAC:s symposium i Budapest 1982 samt de

rapporter 1 fullstindigt skick pd engslska som Sverige bidrog med.

I EIFAC:s (Den eurcpeiska kommissiocnen f0r rédgivning betré&ffande sot-
vattensfiske) 12:e mite ingick ett symposium som behandlade vérdet av
fiskutsdttningar ("stock enhancement in the management of freshwater

fisheries”).
Symposiet berdrde alla aspekter av fiskutsdttningar, i férsta hand:

1. riktlinjer for fiskutplanteringar avsedda for den praktiska fiske-
varden och
2. riktlinjer ("code of prectice") for import och uiplantering av

frammande {("exoltiska") fiskarter och starmar.

Resultaten sammanfattades i 50 rapporter som h&r refersras enligh den
slutlige litteraturfBrteckningen (sid 109).

I U.5.A. (8) har 39 frammande fiskarter introducerats i stvatten, av
dessa 13 cichlider, 7 cyprinider, 7 poscirider, 3 loricarider, 2 sciaenider,

1 anabantid, 1 clariid, 1 cobitiid, 1 osmerid och 1 salmonid. Alla utom 9

har inforts seden andra virldskriget. Endast europeisk 8ring (Salmo truttal,

bairdiella (Bairdiella icistia) och '"orangemouth corvina” (Cynocion
xanthulus) har acceptefate gsom virdefulla tillskott till den inhemska

fiskfaunan.

57 exotiska fiskarter har emellertid ytterligare infiorts i amerikanska
vatten. Av dessa har 16 tidigere bildat besténd och 7 har inplanterats
utan att bilda besténd.

I stort har dessutom &tminstone 168 inhemska arter inplanterats utanfér
sitt raturliga utbredningsomréde. Mestadels har avsikten varit att "berika”
sportfisket genom inférandet av nya sportfiskar och deras bytesfiskar.
Courtenay har senare i brev medgivit att ménga av dessa introduktioner

(t ex av pacifiska laxarter i Ostra Nordamerika) varit virdefulla.




De amerikanska delegaterna (B) foresldr att en vil avvigd fiskevard maste
grundas p& den kunskap som existerar betr vattenekologi, fiskeribiologi
och ichtyologi. Den borde inte grundas p& filosofien att infdra vad som

helst ("introduce anything"}, utan skall grundas p& vetenskapliga fakta.

I Osteurcpa (19) finns de flesta exemplen pd resultaten av lyckade och
misslyckade introduktioner av fr&mande arter. Lysenkos tecrier gav niring
At en optimism vad bstré&ffar acklimatisering av organismer, och ledde till
en enastéende aktivitet d& det gillde transplantation av bdde evertebrater
och fiskar. Hol¥ic (19) sdger att ndstan alla introduktioner scm gjordes
fdre andra vdrldskriget var missar ("blind shots") eller chansartat spel
("game of chance”). Men denna situation firbittrades sedan vetenskaplip
ekologisk forskning vann insteg. H&r har A.F. Karpevich frén Sovietunionsen

spelat en framtrédande roll.

Bland de ctaliga misslyckanden, som skedde under denna optimistiska period

kan ndmnas infdrseln av graskarp (Ctenopharyngodon idella). Den medfdrde

drastiska fordndringar i fiskartssammans&ttningen, som till slut iedde till
en minskad fiskavkastning. Gréskarpen och andra sliktingar behandlas mera

utfiirligt ssnare i denna skrift.

Historien om Balkash-sjtn i Kazakstan &r typisk. Denna sjd &r mycket steor
(17-19 000 km®) men grund (max. djup 26.5 m), och saknar utlopp. Den inne-

héll ursprungligen bara 5 fiskarter (3 karpfiskar, en abborrart och en simpa)l.

1905 invaderades sjdn av misstag av karp (Cyprinus carpic) fré&n Alma-Ata-

regionen. Darefter infordes ytterligare 25 fiskarter (dirav endast 8 veten-
skapligt planerade). 20 av dessa nya arter anpassade sig till den nya miljdn,
och 6 av dem blev sé talrika att de blev féremdl for yrkesfiske (karp,
braxen, mért, gds, mal och asp}. Dessutom infirdes 17 evertebrater frén
Kaspiska havs-regionen under perioden 1857-62. Av dessa kunde 10 arter
reproducera sig. Resultatet av detta har avldsts som &rsmedelvdrden av

fiskavkastning.

Under dren 1932-49 uppnadde de 12.5 tusen ton. Men f6rh&llandet mellan de
uppfangade fiskarterna &ndrades; de ursprungliga fiskarternas andel sjénk
frén 32 % till 8 %. Hol¥ic anser att i stort sjins fiskproduktion inte har
bkat trots det grandicsa introdukticnsprogrammet, och han citerar avslub-
ningsvis Regier (1968): "Somewhere between total ignorance (no modzl at all)

and a knowledge that permits decisions to be derived by simple deducation




(well specified broadly accepted modei)." Emellertid kan man fort-
farande tinka sig att en del av de nyinfbrda arterna gav en kvalitativt

bdttre skird &n de ursprungliga.

Nischhegreppet diskuterades vid symposiet som en mdjlig "paradigm”, som
skulle kunna styra infirsel och utplantering av frémmande arter eller
lokala stammar. Den teoretiska bakgrunden till mdjliga resultat av intro-

duktion av frimmande arter eller starmar diskuterades (31, 40).

I stort ansdgs att introduktionen av frémmande fiskarter i stt stabilt

system skulle kunna leda till att en inférd framande art skulle:

1. utstdtas ("get rejected”) pd grund av att ingen tom eller ledig nisch
("vacant niche") skulle finnas. Eller att predatorer skulle beta ner
nykemlingarna pa ett tidigt stadium,

2. hybridisera med ndra besléktade arter eller stammar, som ar anpassade
ti1l den omgivning dér de har utvecklats,

3. utplana populationer som antingen ar "ekologiskt hemologa” sller
mycket 1&ttillgangliga byten, eller bar pa sjukdomar som dr skadliga
for inhemska arter,

4. finna en "tom nisch” i ekosystemet, vilket innsbér att den anpassar
sig till resurser, som inte & helt utnyttjade av andra arter, och

slutligen gdr det mijligt att #verleva som en medlem i ekosystemet.

Som en logisk f&ljd av dessa erfarenheter, ansdgs att man borde komma till
an internationell Bverenskommelse (code of practice) till ledning for

ansvariga myndighster.

Kohler nch Stanley (22) f&reslog en sadan kod, vars allmédnna idé framgér
av Figur 1. Denna kommer senare att diskuteras inom ett arbetsutskott, vari

3ven en svensk representant ingdr.

Fortsdttningsvis redovisar vi en del av de ur svensk synpunkt intressanta

fakta som framkom vad betrdffar utsdtining av olika arter.
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KRAFTOR (Sammandrag av rapperterna 13, 23, 36, 48, 49 m m)

INLEDNING

Sedan 1860 har kr&ftpesten hdrjat pd ett forddande sétt i de europeiska
kréftvattnen. Otaliga misslyckade fGrstk har gjorts att begrénsa den.
Inga resistenta stammar har utvecklats under den lénga psrioden som
pesten stdndigt péverkat bestanden. Kraftorna tycks med f& undantag
dessutom DFﬁfﬂﬁgné att &ter stablera goda hesténd 1 en gang smittade

vatten.

Under 1970-talet har intresset for kraftor och kraftfiske ater Skat
beroende pa de leovande resultaten av inplantering av den pestresistenta

nordamerikanska signalkréftan, Pacifastacus leniusculus, Resistensen

hos amerikanska arter beror sannolikt p& att pesten har sitt ursprung

pé& den kontinenten och att ett normalt och typiskt parasit-vardférhallande
pradvis har utvecklats. Det innebdr ett slags balans dar parasiten for-
lorar pd att dida sin vérd. Pesten kom troligtvis till Europa med ameri-

kanska kr&ftor frén Mississippideltat i lLouisiana.
INTRODUKTION AV NYA KRAFTARTER I EUROPA

Orconactes limosus inplanterades i Frankrike och senare 1 Tyskland pé

1890~-talet. Den har spritt sig utan att pdverkas av pesten och detta gav
idén ti1l att eventuellt &ven andra amerikanska arter kunds vara resistenta.
Numera har det konstaterats genom experiment att denna art béde &r resistent
och samtidigt b&rare av pest, precis som signalkr&ftan. 0. limosus har
spritt sipg Over hela Centraleuropa och finns nu i VAst- och Osttyskland,
Holland, Belgien, Frankrike och Polen. Ingenstans tycks arten vara val-

kormen .

Tre andra arter fran Nordamerike har inplanterats i Europa under de senaste
dron. F&r ndrvarande finns det dérfor &tta olika sjdlvreproducerande arter

i Europa. De irnhemska ar Flodkréfﬁan, Astacus astacus, stenkraftorna

Austropotamobius pallipes och A. torrentium samt den smalkloiga kraftan,

Astacus leptodactylus. De introducerade arterna &r signalkrdftan och

Orconectes limosus samt Procarbarus clarkii och P. acutus.




Signalkréftan finns nu 1 nistan alla europeiska l8nder. Procambarus
clarkil finns i Frankrike och Spanien och P. acutus i Spanien. Dessa

tvd senars Ar mera varmekrivande &n Svriga.

RESULTAT AY INPLANTERING AY SIGNALKRAFTA T SVERIGE, FINLAND OCH
FRANKRIKE

Av de till Europa importerade arterna &r signalkrdftan den Overligset
intressantaste och mest lovande. Den 3r dirfdr mest spridd genom in-
planteringar. Till symposiet kom dock repporter om signalkrdfta endast
frén tre lénder (Sverige, Finland och Frankrike) men de & desto
intressantare eftersom dessa lénder var de férsta som introducerade

gignalkrifta.

Till Sverige kom de forsta signalkré&ftorna £8r Hver 20 &r sedan och
arten har nu planterats in i Sver 250 sjdar och strémmande vatten.

I Finland har arten funnits i 15 &r och den her planterats in 1 52 sma
sjbar. Till Frankrike kom arten 1373 och den har sedan dess planterats
in i ungefdr 10 vetten. Signalkrdftan har i alla tre landerna satts ut
antingen som adult (vuxen), direktimporterade frén USA {undantagsvis

frén Canada) eller som yngel som producersts frén ett klickeri i Sverigs.

Fbljande kortfattade siutsatser kan dras frén rapporterna frén Sverige,

Finland och Frankrike.

- Signalkrdftan liknar mycket de ursprungliga arterna i vtseends. Kropps-
vikten 8r i fdérhé&llande till langden betydligt hogre hos signalkriftan.

De stbrre klorna &r den viktigaste skillnaden.

- Signalkréftan smakar lika bra som den mest uppskattade europeiska arten,
ndmligen flodkréftan, nar de bdda tillagas p& traditionellt och j&mfdr-
bart satt.

~ Signalkr&ftan har forméga alt bilda sjalvreproducerande besté&nd inom ett
vidstrackt geoprafiskt omrade frén Cypern och Spanien i sdder till

mellersta Sverige (L jusnan vid Karbdie) och Finland.

- P& grundval av studier av fladkréfta och signalkréfta i samma sjd med
samna yttre forutsittningar vet man att signalkréftan vaxer ndgot fortare

och blir konsmogen vid 14gre &lder &tminstone 1 vixands bestand, Vid




tatnande besténd minskar skillnaderna, men signalkrdftan har en betydligt
b&ttre tillvdxtpotential som gir skillnaden desfto stdrre vid gynnsamma

f&rh&1landen.

Romproduktionen &r hiigre hos signalkrédftan, men romdiametern ar mindre

och det nyklackta ynglet mindre.

Utvecklingen av nya populationer har gatt t&mligen léngsamt i Sverige

och Finland, men tydligen fortare i Frankrike. Det finns flera tadnkbara
orsaker. En 3r att utplanteringsmaterialet varit begrénsat och oftast
bestdtt av nykldckt yngel. Det varmare klimatet i Frankrike ger en
snabbare tillvidxt och en lingre forsta tillvéxtsdsong vilket nedbringar
den stora naturliga didligheten under denna ké&nslipga period. De franska
vattnen 3r dessutom i allmdnhet mindre. Troligen har &nnu inget besténd
av signalkrdfta néti "carrying capacity”, men 1 Sverige finns vidstréckta
lokala populationer som nu tycks ha en stbrre avkastning av signalkr&ftor
an vad flodkraftorna kunde ge fore pesten. En lokal avkastning av 55 kg

per hektar har registrerats i Sverige.

Sipnalkriftorna tél ett normalt fisketryck, men hur populationerna reage-
rar f8r olika intensivt fiske &r inte sdkert k&nt &nnu. Hur de reagerar

i fisktomma vatten &r inte heller ként.
Signalkrdfteorna 8r mer aggressiva och aktiva &n flodkréftan.

Signalkriftan exploateras redan kommersiellt i vissa svenska sjdar. Priset
t111 fiskaren var under 1982 85 kr per kg och Gver disk 1395 kr dvs samma

som f8r flodkraftan.

Dessa och andra cbservationer visar att signalkrédftan kan utveckla popula-
tioner, som Br ekonomiskt vardefulla och som bade karn ge underlag for ett

yrkesfiske, en ny sorts husbehovs- eller fritidsfiske.

Signalkréftorna har en hig men inte total resistens mot kr&ftpest. Strass
vid hantering eller pdverkan av giftiga &mnen tycks gdra att de fdrlorar

sin resistens och dir av akut pest.

Signalkra&ftor ar i princip birare av pest och kan dé&rfér sprida pest till
nya vatten dér det t ex finns intakta besténd av pestkénsliga arter.

Det finns klara heldpg f&r att i odling kl3ckta yngel kan vara pestfria,




Darfdr kan bade flod- cch signalkrdfta forekonma i vissa sjdar. Sédana
yngel som satts uf i sjdar d&r det finns dolds pesthardar, dvs i néstan
alla en géng pestdrabhade sjdar, kommer med tiden att forvirva ny pest
frén dessa h&rdar. Om b&da arterna hinner bli t&miipen talrika kan ett
nytt pestutbrott bland flodkréftorna dven orsaka en betydande diidlighet
bland signalkrdftorna om det intriffar under skaldmsningsperioden. Signal-

krdftorna dr namligen ej resistenta under den tiden.

- Bortsett frén att signalkriftan kan sprida pesten har inga skadliga effek-
ter abserverats av andra sjukdomar eller parasiter som kunde ha F813t med
de importerade djuren. Ett stort antal mikroarganismer lever normalt i
och pd kraftorna (bl a en branchicbdellid) utan att vara skadlipa. Inga
tecken tyder p& att de inhemska arterna tagit skade dirskt eller indirekt
till F8ljd av de importerade signalkrdftorna, men eftersom t ex flodkrdftan
ach signalkrédftan tycks leva i ungef8r samma nisch, kan man firvanta sig
att de konkurrerar med varandra om de f&r miijlighet att leva tillsanmana.

En férutséttning &r dé att signalkr&ftan i dessa fall ej &r bdrare av pest.
- Inga tecken pd hybridisering melian flod- och signalkréfta har observerats.

- Signalkréftan 8r 13tt att kldcka i adling, men svér att uppfiida med 1bnsam-

het till konsumtionsstorlek.

I artikel 48 finns en lista p& ds spenskaper som &r @nskvirda hos fisk eller
Kraftajur, som man dverviger att introducera. Signalkr&ftan tycks uppfylla
de flesta av dessa krav, men &nnu &terstér mdnga ppna frégor dir forskning
behvs fir att ge svaren. Det géller t ex populationsekologi, pAverkan pa
ekosystemet, inverkan av giftiga &mnen, pesticider och tungmetaller samt
andra faktorer som bl a kan tinkas minska deras resistens mot pest. Inte
férrén dessa och andra problem ldsts &r det mdjligt att slutligt beddma

introduktionen av signalkr&ftan.

Infbrendet av signalkrdftan tycks mycket lovande efter 22 &rs fHrssk och
den tycks kunna bli en vardlg ersittare f3r flodkriftan dir denna drabbats

av pest.

Den andra nordemerikanska arten (Orconectes limosus) som introducerades

i Frankrike och Tyskland p& 1830-talet har spritt sig snabbt dver vid-
strickta omraden. Den riiner figa uppskattning och har ett lagt ekonomiskt
vérde (23).




Vid symposiet l&mnades tyvdrr ingen information om de andra nyligen intro-

ducerade arterna Procambarus clarkii och P. acutus. .

RISKER VID IMPORT AV LEVANDE, EXOTISKA KRAFTD3UR

Det finns omkring 300 ké&nda arter av s8tvattenskré&ftor i Nord- och Central-
amerika. Oftast har kr&ftorna dir flera fran mdnniskans synpunkt betydande
negativa egenskaper. Dessa egenskaper kommer tydligast fram ndr en art
etablerar sig i1 ett nytt vatten. Det kan rfira sig om periodiska massfor-
flyttningar pé land, aggressivitet, kannibalism, tolerans mol mycket olika
hiotoper, som gbr att de 1&tt sprider sig p& ett cberékneligt sétt. De &r
ofta omnivora, dvs dter alla Lyper av fida, och inverkar dirfdr pd olika
trofiska nivder. (Samma trofiska niva tillhdr de organismer, som upptar sin
ndring pd samma nivd i ndringskedjan, dir det allts& finns lika mdnga lénkar
tillbaka till grina véxter eller alger.) DArfor kan de teoretiskt ténkas pé-
verka allt fréan t ex pévixtalger till fisk. Kr&ftorna kan vara vardar for
olika organismer som lever pé& och i kréftan, olika kommensaler och parasiter.
De kan f8ra med sig sporer, bakterier eller virug, som kan angripa fisk
eller kridftor pa nya platser. Pa grund av detta finns det ett behov av att
man antar regler for hur man skall kunna undvika negativa effekter av intro-

dukticner eller transporter av sdtvattenskraftor.

DISKUSSTON

Vid diskussionen l3mnade den spanske delepgaten f6ljande upplysningar.

I Spanien har man planterat in nya arter i tva vitt skilda klimatiska
regioner. I den kallare nordliga delen har signalkr&ftan utvecklats pd ett
positivt sdtt och kommer eventuellt att ersdtta den inhemska arten, sten-

kriftan, Austropotamchbius pallipes, som ndstan helt har slagits ut av kraft-

pesten. I den varma stdra delen utvecklas nu de tvéd Procambarus-arterna
mycket framgingsrikt. Priset pd dessa Ar mycket higt och de bildar underiag
for ett yrkesfiske, som producerar 2 500 ton per ar och som férsirjer /700
familjer. 1981 har arterna spritts ytterligare Over risproducerands onmraden.
De ekologiska effekterna visar sig i en Gkning av fagelarter, som kan ut-
nyttia kraftorna som fiida, en minskning av en typ av vegetation som kamp-
yngel &r bercende av semt konkurrens med ett par ddggdjur som laver i samma

habitat (livsutrymme).




Det pépekades att man borde inkludera kraftorna i en gemensam "Code of
practice” f0r introduktion av exotiska fiskar och kr&dftor. P& grund av
sina speciella egenskaper kan de té&nkas behtiva sérskilda bestZmmelser

antingen inom "Code of practice” eller i ett anslutet protokoll.

ETFAC tillsatte 1980 ett s k working party som arbetar med sétvattens-
krdftor. Avsikten &r att man skall bidra till en férbittring och utveck-
ling av kraftfisket i Europa. En sammanstillining har gjorts dver fir-
hoppningsvis all forskning som bedrivs riirande kriftor samt alla forskare
och institutioner; som arbetar med kréaftor. De olika europeiska l&nderna
har svarat pd ett frigeformuldr, som skall go fakta om fdrekomst av olika
arter i respektive land, om fisket, dess storlek och ekonomiska hetydelse
samt om ekologiska frégor och sjukdomar mm. Arbetet &r mycket ocmfattande
ach kommer, nidr det &r fArdigt, sannolik£ att ge en fyllig och Gverskadlig
bild av situationen just nu. Sammanst@llningen giirs av Kai Westman och
Markky Pursiainen fran Finland. En sammanstdllning av flera l&nders litte-
ratur om krdftor har tidigare gjorts. (Se Information frén Sttvattens-

laboratoriet nr 6, 1980.)

Intresset for akvakultur (vattenmbruk} av kr&ftor &r cerhdrt stort i olika
l&nder, men fOr det mesta fokuserat till den smalkloiga kr&ftan {Astacus

leptodactylus), som tycks mera 18ttodlad. Det finns ett behov av att sam-

ordna och utveckla forskningen né&r det gdller just méjligheterna till
odling av kraftor. EIFAC beslét darfdr att tillsadtta ett sirskilt "Working
party on aquaculture of crayfish” med utgéngspunkt frén den forsta arbets-

grippen.

Oenna typ av praktiskt samarbete 8r ytterst nyttig och produktiv, dirom

vittnar den lénga raden av EIFAC-publikationer.
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LAX {Salmo salar L.)

INLEDNING
Endast tre rapporter (10, 20 och 47} frén Skottland, Nordirland och

Finland behandlar utsdttning av lax.

I rapport 20 behandias utsidttningar av befruktad rom*], gonpunktad rom
och yngel dar gulesdckan ndstan konsumerats (unfed fry) och i rapport 10

enbart utsdttningar av "unfed fry”.

I Sverige gors & utsdttningar av dessa stadier trots att det finns out-
byggda laxférands vatten som p g a ringa laxuppgdng har en outnytt jac
produktionskapacitet. I dessa vatten skulle en inplantering av ndgot eller
ndgra av de ndmnda stadierna kunna ge en Okad smoltutvandring. Tyvarr ar
det idag alltfér & som kdnner ett ansvar fir att dessa vattens kapacitet
utnyttjas maximalt, medan det i de vatten som Ar forstirda ur laxreproduk-
tionssynpunkt &ligger vattenkraftsindustrin att kompensera gjord skada mad

smoltutsittningar.

Uen stress som laxsmolt utsdtts for vid transport med lastbil frén odling

till utsdttningsplatsen behandlas i repport 47.
UTSATTNINGSTATHET

P& de olika fOrstiksstréckorna i Nordirland sattes det ut 6.2 romkorn sller
yngel per m2 medan mingderna i Skottland varierade mellan 2.0 till 6.2

yngel per m

Overlevnaden uppmdtt vid elfisken pd sensommaren, var i Nordirland £8r be-
fruktad rom 4.2 %, Sgonpunktad rom 17.4-19.3 %, yngel (unfed fry) 18.6 %
och i Skottland for yngel 11.1-14.8 %. Den dagliga didligen (Mf™ under
forsta tillvéxts8songen varierade med utsittningstithet. Vid en tithet pé
2.0-3.5 yngal per m2 var M=0,0058-0.0125, medan dédligheten var 0.012-0.014
mad 5 yngel per mZ,

Den dagliga tillvéxten pd 0+ yngel berdknades i Skottland tiil ca 2 %
*) Rom utsatt inom 24 timmar frén befruktningen

Kok :

) Instantansous mortality rates, M=(1rN lnN 1/ ( t t,) - dar Ny ar antalet

yngel utsatta i bdrjan av pericden Vlé ty dagar DC% N ar antalet fiskar
narvarande vid elfisket i slutet av perloden vid t, dagar
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UTSATTNINGSMATERTAL, STORLEK OCH STADIER

Av de material som utplanterats har befruktad rom givit d8ligt resultat
(endast 4.2 % aterfynd mot 16.6-19.3 % f8r dgonpunktad rom och yngel).
Kennedy (20) mepar att detta heror pi kraftiga vattenfldden, son har

forstirt de "lekplatser" dér rommer gravis ned.

PDaremot foreligger inga stdrre skillnader mellan dgonpunktad rom och yngel
{unfed fry).

UTSATTNINGSMETODIK

Nybefruktad rom

Ronmen maste séttas ut inom 24 timmar frén det att den har befruktats.
Valet av plats miste gbras med stor noggrannhet. Erosion, slavbildning

gller intorkning spolierar l&tt arbetet.

Ogonpunktad rom

Utsdttning kan gdras under ca tre veckor vanligtvis i askar, vilket under-
ldttar arbetet, men sayma noggrannhet i val av plats, som for nybefruktad.

rcm, méste iakttagas.

Yngel (unfed fry)

Ynglen maste sattas ut ndr pipmenteringen &r vAl utvecklad och endast en
liten del av gulesicken &terstdr. Om de s&tts ut for tidigt sveps ynglen
med av strimmen medan en for sen utsdttning ger forluster p g a svalt.
Fordelen med yngel &r att stora méngder kan s&ttas ut snabbt. Ett lag om
tre man kan sdtta ut 70 000 yngel per dag gentemot 35 000 rom. Vid utplan-

teringen sprids ynglet j&mnt Gver botten.
Smolt
Den finska rapporten (47) behandlar transport av smolt frén odlingsanligg-

ningar till utsdttningsplatsen. I firstiket fick fyra odlingar sl&ppa till

tva-arig smolt, som sedan transporterades p& likartat s&tt 50 mil i en
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tathet av 60 g fisk/1 vatten. Till transportvattnet hade salt tillsatts
(koncentration 4 %/oo0) Fr att minska den osmotiska stressen. Fisken frén
de fyra odiingarna var i olika smoltifieringsstadier. Efter transperten

har smolten fatt g& fem dygn i ndtkassar innan blod- och vivnadsprover tagits.

Det som har métts var 1) blodsts syrebdrande f8rméga, 2) plasma, glykos- och
laktatkoncentrationerna, 3) leverglykogen, 4) totala muskelfetthalterna och

5) osmoreguleringens status.
Firstkets slutsatser ndr det gdller att minska den fOrdriijda dddligheten blev:

a) Utsdttningsfisken méste ha optimal fysisk kondition och vara fullstindigt

smoltifierad,

b} Transportstressen mdste minimeras genom s8 ringa hantering som mijligt,

laga fiskté&theter och genom tillsats av salt %ill transportvattnet.

c) Fisken méste £& mdjlighet till &terhdmining vid utsdttningsplatsen.
Aterhd&mtningstiden b8r vara mer &n en vecka och fisken miste matas

under denna tid.
VARDET AV UTSATTNINGARNA

De relaterade férsfken &r s& nyligen gjorda att ndgon ekonomisk utvirdering
grundad pa smoltutvandring &nnu inte har kunnat géras. Frén Skottland rappor-
teras dock att dverlevnaden fram till slutet av andra sonmaren &r 11.2 %

vilket f&r anses vara mycket bra (10).
ETABLERING

Négon svarighet att f& ett bestdnd av uppvdxande laxungar har det ej varit,
antingen oring har funnits eller ej. Utvandringen fran de besatta omrédena

har dessutom varit mycket liten. Inga fiskar har flyttat mer &n 400 m ned-

stroms och 100 m uppstroms utsédttningsplatserna varken i Skottland eller pd
Nordirland.

PAVERKAN PA ANDRA ARTER

Oring har funnits i vissa av de vatten dir lax satts ut. Predation av ring

pd laxyngel eller av laxungar pd 8ringyngel verkar vara mycket ovanligt.
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Déremot rapporteras laxynglets Overlevnad pa& Nordirland vaera lagre dar

Oring forekommer, medan det i Skottland inte fOreligger ndgra skillnader.

Den totala méngden Oring i de skotska blandpopulationerna &r dock lég

(1.01-2.44 g Gring per m2),

lLaxynglets tillvaxt &r ndgot lAgre dér O6ring och/eller laxungar finns.

En viss segregering i uppehallsplatser firekommer, s& att lax gérna stér

i starkare strim &n Oringen. Narvaron av &ldre individer av bdda lax och

dring trycker in laxynglet pd grundars vatten &n vad som v&ijs nir ynglst

har hela biotopen for sig sjdlv (Figur 1).

Nagon drastisk nedgang av Oringpepulationerna vid introduktion av lax har

ej kunnat sparas (Figur 2),

300

200

100 4

(A) OMRADE MED LAXUNGAR OCH ALLA
ALDERSKLASSER MED ORING

100

200

300 -

POPULATIONSTATHET 1 ANTAL PER 100 m2

L.

(B) OMRADE MED ENBART LAXYNGEL

5.1- 10,1~ 15.1- ® 20.1- @ 25.1- @ 30.1- @ 35.1- @ 40.1- '
10 15 20 25 30 35 40 45

MEDELDJUP (cm)

Figur 1. Populationstdthet av laxyngel {antal per %00 m?) fangade i varierande

(a)

djupomraden dsls i ndrvaro av laxungar och alla &ldersklasser av Sring
8, och (B)[Ji frénvaro av annan fisk.
(Figuren tagen ur rapport 20 av G.J.A. Kennedy.}
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Figur 2. Medelpopulationst#thet av ring och inplanterad lax (antal per 100 me)
i de tvaé Altnahinch-strmmarna under mars ménad 19786, 1977 och 1978.
(3 o+, M 4+ och & 2+ och Zldre fiskar.
(Figuren tagen ur rapport 20 av G.J.A. Kennedy.)
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ORING (Salmo trutta L.)

INLEDNING . R 2 f;g .

Till symposiet hade inkommit g Papporter (1, B} 1, 29, 32, 37, ‘43; 45, 47)
frén Norge, USA, Sverige, Frankrike,’ Irland, Danmark och Finland (3 st}

vilka direkt eller indirekt berdr utsattnlng av' oring.

Gring har spridits Sver stora delar av jorden frén sin hemort i Europa och

Nordafrika.

T USA finns nu sjalvreproducerande bésténdMiQB?*statéhiobﬁ utplantering .
sker i ytterligare 4 stater (é].“ﬁring anses i USA tillhiira en av de tfé:

fiskarter dar introduktionen varit'av godo. Det enda undantaget ér'i ._ : 
Kalifornien dir Sring ses med oblida tgon. Detta dirfSr att Bringen dir

h&ller pa att konkurrera ut den "Golden trout"“jSélmo aquabonita]:simlér

en symbol f&r staten Kalifornien. Forstk pagér ddr med att utrota ﬁringen.

‘Pa de flesta andra hall i vérlden har man det motsatta ¥Drhallandet Stora
rfresurser har Satts in for att halla tynande bestand Vld 11V genom utsattnlngar.
- Kunskapen am hur detta skall ske pd bdsta satt ar annu 11ten och ganerella
regler &r svéra att ge da Firhallandena vixlar sé mycket Fran vatten till

vatten,
UTSATTNINGSMANGDER

Rinnande vatten &r de som har 'drabbats hérdast av vattenkraftutbyggnad och
miljoférstirande utslapp. Oringen som anvénder dessa vatten f8r sin reproduk-
tion har d&rfir rdkat mycket illa ut. Dessutom har intresset for fiske i
rinnande vatten Skat kraftigt. For att réda bot pé& detta, s&tits det ut stora
mangder Oring varje ar. Tabell 1 visar mingderna utsatta i Danmark, Finland
cch Norge. Sverige har tyvarr ingen samlad statistik Over utsdttningar fér-
utom att ca 30-40 000 méarkta Sringar har satts ut under den senaste 5-ars

perioden (11), vilket troligen &r ca 5 % av den totala méngden.

Tabell 1. Utsdttningsmdngden av &ring i olika stadier (1%80].

Yngel 8+ 1 &r o. dldre Totalt
Danmart (37) 1 600 GO0 35C 000 330 000 2 280 000
Finland (47) 2 230 000 3898 €04 Z 108 000 4 736 000

Norge (1) Z 006 0806 1 040 000 3 000 000
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UTSATTNINGSTATHET

fring utsdtts i bide sjbar och rinnande vatten. Dessa vatten kan vara av
mycket varierands kvalitet och det &r darfor svart att ange nagra generglla
matt p& mangden fisk som bdr sittas ut. Forfattarna har dessutom varit mycket
knapphindiga med detaljuppgifter. De uppgifter som finns harstammar frén
sjbarna Ljosevatn (1 100 m & h) dér 1 000 yngel/ha satts in vart annat &r
med ett utbyte av 4.7 % och 1 Tunhovdfjord dér man jamfirde utsattningar av

5 yngel/ha med 10 yngel/ha. Okningen i antalet aterféngade begrinsade sig

till 40 % vid den 100-procentiga dkningen av uts&ttningsmiangden (1),

Utsattningsméngden av 8ring méste beddmas frén fall till fall med hdnsyns-

tagande till biotopens l&mplighet och redan befintliga besténd av fisk.

Ett sd&dant system anvinds sedan 1930-talet i Danmark och omfattar idag 56 %
av det danska sBtvattensomrédet. Systemet bygger p& att man betraktar varje
nederhdrdsomréde som en enhet dir alles vattendelar &r klassade i en skala
frén 0-5 ur Oringbiotopsynpunkt f8r varje aldersgrupp. Varje vattendel
skall h&lla en viss mingd yngel, Arsungar och tvaarig fisk bercende pé
klassning. Vid elfisken pd htistarna kontrolleras méngden fisk 1 vatten-
delarna och dir det fattas fisk av ndgon eller ndgra av aldersgrupperna,,

s8 fylls det pd med odlad fisk, vanligtvis i juni och juli paféljande ar.

I detta system tar man Hven hdnsyn till att yngel kan vandra nedstrims efter

utsittningen och att Sring allteftersom den tillvéxer rir sig nedstréims.

De utsdttningsplaner som girs upp efter elfisken uppdateras med avseende ph
foréndringar i vattendraget, om nya sj8lvreproducerande besténd har bildats
och om tidigare bedéimningar av mdjliga utsattningsméngder varit felaktiga.

En sddan uppdatering bdr gbras vart femte &r enligt forfattaren (37).

Det boir kanske ndmnas att kostnaderna for utsdttningar och den utsatta
fisken bestrids av fiskeklubhar eller vattendgare medan den danska staten

bekostar undersdkningarna och uppréttandet av utsittningsplaner.
UTSATTNINGSMATERIAL, STORLEK, STADIER OCH URSPRUNG

Det réder stor enighet om att fiskens lingd vid uts&ttningen har en mycket

stor betydelse for mangden &terféngad fisk.




- 18 -

I Figur 1 &r data frén Frankrike, Irland och Norge sammanst3dllda. For de tvd

forsta ldnderna &r aterfynden angivna i % medan f8r Norge anges antalet

génger flera &terfynd &n for den minsta storleksklassen.

h ATERFYND

ANTAL GANGER FLER ATERFYND
I FORMALLANDE TILL DEN

# ATERFYND

4 12 -

MINSTA STORLEKEN

FRANKRIKE (29)

Figur 1.

FISK
IRLAND (32)

- 100 4 10 -
8l - 80 - g -
Bu - 60 6 -
) - ya 60 4 -
A
f//
207 20 - 2 - gfy/fg
% = ¥ ¥ ; S . HAVV T e e
Rom 5ol 14-18 =18 ARSYNGEL | 2-ARiG O+ 2+ 17 1921 23

STORLEK

NoraE (1) {em)

Antalet &terfynd vid olika utsittningsstoriekar med angivande av

vidden mellan bista och sémsta resultat. Figurerna visar det sti-
gante antalet aterfynd som f&s nér storleken pd utsdttningsfisken
Okas. Dessutom visas de stora variationsrna mellan bista och sdmsta
resultat for varje utsittningsstorlek.

Notera de mycket 18ga &terfingsterna av rom- och yngael-utsdttningar och

skillnaderna 1 &terfynd mellan 17, 20 och 23 om langa fiskar dar varje 3 com

Okning har medfirt en firdubbling i antalet &terfynd (1). Notera ocksd att

gtora variationer férekommer (Figur 2) (45).
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Figur 2. Finska uppgifter om f&ngst i kg/1 000 utsatta smolt i varierande
storlekar fran tvé vattenomréden. Figuren visar storlekens betyd-
else, de bhattre resultaten vid varutsittningar gentemot hdstutsatt-
ningar och den stora spridningen.

(Figuren tegen ur rapport nr 45 av J. Toivonen et al.)
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Ytterligare en sak som forfattarna &r m&cket eniga om &r att varutsittningar
ger betydligt hAttre resultat &n héstutsitiningar. Bl a Fipur 2 frén Finland
visar detta. I Mjdsa (Norge} har man jémfort dterfynden frén 1+ fiskar ut-
satta p& histen och samma fiskar utsatta p& vren och d&d f&tt 3-8 gdnger
hogre &terfingster av de vérutsatta. I Norge har dessutom 2-8rig fisk satts
ut var 14:e dag under stﬁrre delen av stt &r. Overlevnaden, matt i antal
Aterféngade fiskar ur respektive utsdttningsgrupp, fkade frén vintern till

véren for att sedan minska under sommaren mot hdisten (1).

Flera nlika teorier om varfir varutsittningar ger en b&ttre Bverlevnad har
framforts. En gar ut p& att den nyutsatta fisken &r beroende av ytfida sam
saknas pa hdsten. En annan &r att det tar upp till 50 dagar innan Bringen
birjar &ta ipen efter uts&ttningen och att det d& inte l3ngre finns nadgon

foda kvar for de hdstutsatta fiskarna.

Utséttningsmaterials kvalitativa betydelse patalas cfta, men konkreta exempel
dr &nnu tataliga. P& Irland har avkomman av en i ménga generationer odlad stam
Jémfoirts med avkomman frén vild fisk. Resultatet blev att Bverlevnaden pd den
"vilda” var signifikant hdgre. Dessutom var det en klar skillnad i kifttkvalitet

sd att den sedan l3nge odlade 8ringen var mjukare i kittet.

I Norge gav fisk med dansk hirstamning &terfynd pd 0.5-3.6 % medan en Bver-
géng till utsittningar i samma vatten av en lokal stam gav aterfynd pa
34-37 % (1).

Intressantast av de redovisade uppgifterna &r kansks de som berdr Tunhovd-
fjordstringen och Hunderdringen (den sistndmnda frén Midsa). Bada stammarna
ar fiskdtande men Tunhovdf jordsdringen &r specialist p& smévuxen rSding och
dér den har planterats ut i sjBar utan réding, men med coregonider och
cyprinider, sd har den ej &tit av dessa. HunderBringen diremot lever normalt
av coregonider (frémst siklfija) och cyprinider och n&r den har satts ut i

ridingsjtar s& har den ej Atit riding.

Forfattarna rekommenderar, att som allmin regel skall utsdttningsmaterial

frén eller nira utsdttningsomrédet anvéndas.

UTSATTNINGSMETODIK

Ingen av de rapporter, som hir refereras har behandiat uts&tiningsmetodik
forutom ett pipekande i (11) att stirre noggrannhet maste iakttagas vid

utsattandet av fisken efter transporten.

I avsnittet om lax finns dock en rapport om transportmetodik refererad.
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VARDET AV UTSATTNINGARNA

Det Ar fordelaktipt att sdtta ut Gring eftersom utsdttningarna nastan all-
tid leder till mérkbara resultat. Daremot &r det relativt sdllan som en
ubsidttning &r 18nsam om man enbart ser till forhallandet mellan produktions-
kostnad och antal kilo &terféngst. I Figur 3, som visar utbytet i kg/1 000
smolt av utsdttningar gjorda i Finland under &ren 1960-76, framgar det att
de flesta har givit &terfingster som &r lagre an 150 kg/1 000 smolt, dvs

vad som dir anses utgira nedre grénsen fir en ldnsam utsdattning.

Det bor ocksd noteras, att trots att antalet &terfangade fiskar blir betyd-
ligt hégre ju stbrre fisk som sdtts ut, detta inte ailltid &r detsamma som
att det &r lonsammare med uts3itning av stor fisk. Kostnaderna att producera
fisk Bkar ndmligen kraftigt med storieken. Som exempel kan né&mnas att Sver-
vintring av fisk (frén 0+) for utsittning pd véren fBrdubblar kostnaderna
(Norge) (1),

ETABLERING

Oring sdtts och har satts ut runt om 1 varlden i avsikt att & sjdlvrepro-
ducerande besténd, Dels har detta skett som rena nyintroduktioner (ex USA)
och dels i tidigare dringvatten dir tringan slagits ut p g a miljdpéverkan,

men dir vatinen nu aterstdllts.

I de fall dir miljdn varit god och konkurrens och predation varit liten har
det varit 13tt att erhélla sj8lvreproducerande besténd. Detta visas bl a av
att dring har lyckats etablera sig s& val i USA (8). D&remot har man miss-
lyckats med att forstka vinja tring {18ngd 11-16 om) vid en dalig miljd
genom att halla den i burar under 7 dygn i ett fbrorenat omréde - i detta
tall utsldpp frén pappers- och massaindustri. Efter frisldppandel forsvann

ndmligen fisken nedstrtms (43).

De flesta Bringutsdttningar sker dock f8r att kompensera en bastdende skada

p& reproduktionen. H&r far d& etablering betydelsen "stannar och tillvéxer”.
PAVERKAN PA ANDRA ARTER
I inledningen n3mndes att dring konkurrgrar ut Golden trout i Kalifornien (8).

I Frankrike dominerar 8ring Bver regnbége (29), i Nordamerika Gver backréding
(313,
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Figur 3. Resultat av Oringutsittningar i finska sjdar under perioden 1960-76.
(Figuren tagen ur rapport 45 av J. Toivonen et al. )
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Tyvarr finns inte mer direkta uppgifter. Déremot omnémns att utsattning av
Bring i cligotrofa sjBar med tdta besténd av sikldja har givit mycket goda
&terfangster av stor fisk, vilket miste betyda att Oringen gdtt hart at sik-
18 jebesténden (45).

Utsattning av dring i giddrika vatten ger déremot mycket dé&liga &terféngster,
vilket tyder p& att uts#ttningar i sddana vatten har en positiv effekt pa
giddan, vilket knappast var meningen. (Se dven avsnittet om gadda och
artikel (31).)

SAMMANFATTNING
Miljdn

Oring har héiga krav pd vattenkvaliteten. Ar inte denna godtagbar fir den
utsatta fisken s& vandrar firingen oftast nedstrims. Det gir den ocksé om
det reden finns ett i forhallande till vattnets "carrying capacity” tatt

besténd av Gring.

Tillgéngen p& ldmolig fBda &t den fiskstorlek som satts ut &r av mycket

stor betydelse.

T&ta bestand av predetorer, frémst gidda, kan gtira att en utsattning

blir totalt misslyckad.

Utsittningsmaterial

Generellt galler att ju stiirre fisken &r vid utsdtiningen desto hattre blir

dterfangsterna.
Upprepade utsdttningar ger som regel relativt sett farre aterfynd.

Utsdttningsmaterialets genetiska ursprung har stor hetydelse. Oringstarmar
frén narliggande eller likartade vatten bér efterstrivas. fessutom blir
utbytet av en uts&ttning sdmre om materialet tas frén en stam, som har

h&llits i odling under flera generationer.

Utsattningstid

Samtliga forfattare har den erfarenheten att varutsittningar &r cverldgsna

hostutsattningar.
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Ekonomi

Endast en minoritet av utsédttningarna &r ldnsamma i den bemrkelsen att
priset for den fangade fisken &r higre &n kostnaderna £0r den utsatta
fisken. Givetvis blir utfallet ett annat om man sker virdera fiskets

sociala betydelse, dvs vad man brukar kalla sportfiskedvervirde.




REGNBAGE, STRUPSNITTSORING OCH BACKRODING

Dessa arter, som S vBlbekanta fr svenska Tiskevardare, behandlades

summariskt vid symposiet.

Det framhtlls (31} att regnbige har haft svart att bilda besténd i
Furopa, trots otaliga introduktioner. I Sverige har t ex pd sin hdjd
3 bestand noterats, i England och Irland higst 15. Drsaken &r inte be-
lagd, men man kan anta abt ndrvara av konkurrenter och predatorer har
spelat den stérsta rollen (31). Dessutom &r ju regnbige sdllsynt illa
skickad att motst& den pdgiende fdrsurningen. Den har allfsd i stort
T&tL tjinstegdra som en "put and take"-fisk, framfor allt i rotenan-
behandlade vatten. Dessutom har dess betydelse som konsumtionsfisk i

akvakulturer dkat.

Strupsnittsdring (cutthroat), som &r ndra beslédktad med regnbage, har
setts som ett alternativ till denna. Dess ekologi och allmdnna beteende
3 annorlunda, och kanske kan man i framtiden finna en "tom nisch” ir

den Aven i svenska vatten.

Backridingen, liksom regnh&gen, har utsatts i otaliga vatten 1 bSverige
Anda sedan slutet av 1800-talet. Den konkurrerar med den eurcpeiska
tringen, men kan endast Bverleva {ftrsvara revir) 1 de dversta delarna
av vattensystem dir bada arterna forekommer eller mer specifikt i mindre
bickar. Det svenska namnet "kdllax” Sr alltsd motiverat. Den harsteammar
fran amerikanska ostkustens "Canadian shield” och &r adapterad till
relativt sura vatten. Det var dirfdr av intresse att notera norska
forstk (14) som visade en relativt god Sverlevnad av denna art i

fO6rsurade vatten.
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KANADARODING (Salvelinus namaycush)

Fin
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landska och svenska resultat redovisades (16, 30). Kanadardding in-
des first 1 Finland 1955 och senare i Sverige 1959, De utsatta
karna h&rstamade huvudsakligen fran Lake Superior (Finland) och

e Simcoce m f1 (Sverige). Cirka 70 sjbar i Sverige och 8 i Finland

har hittills varit f6remdl for utsdttningar.
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ikten var att f8rb&ttra fisket i reglerade sjBar och att Bverhuvud-
et herika fisket i t ex sjdar med dvirgbesténd av sik, eller stora,

pa sjdar med rike besténd av "ogrésfisk”.
utgick frén forutsdttningarna att kanadarfiding:

Ar en "kallstenoterm” art, som &r anpassad till arktiska-tempererade
vatten. Detta innebdr att den bara passar f8r kalla sjdar i Norrland

och stora djupa sjdar i Syd- och Mellansverige.

» Ar kénd som en utpriglad fiskdtande laxfisk, vilket skulle kunna hdja

kvalitén i fisket i regleringsmagasin, dér dvirgvéxta sikar och andra

icke dnskvarda arter dominerar.

» Inte &r beroende av rinnande vatten f&r lek.
- Ar ké&nd som en uppskattad féda och sportfisk i Nordamerika.

- Ar lattodlad, dvs ger en god profit per méngd klickt rom.

dttningen av kanadarfiding &r sdlunda stt exempel p& en vAl genomtinkt

etenskapligt grundad”) &tgdrd fir att forbitira sttvattensfisket.
duktionskestnaderna i Finland (30) framgdr av f8ljande tabell:

er Kastnad (100 FiM = 130 Skr)

g.80
1,00
2.00
3.00

riga kanadarBdingar uppndr i odling 6-9 com, 3-8riga 18-24 on.




Resultatan av utsdttningarna har varierat enormt; i de flesta fall har de
misslyckats. Aterfangsterna av utsatta fiskar har i Sverige varierat mellan
0-60 %, vilket vAl Overensstammer med de finska erfarenheterna. Omrdknade
i kg/1 00D utsatta fiskar har de i bista fall uppnatt 300 kg (Enare trisk,

Storsjon, Ivisjon).

I Enare trask (30) (ytareal 1 132 kin?, max.djup 96 m, regleringsemplitud
22 m) har sedan 1972 &rligen insatts kanadartiding, motsvarande 250 000
ensomriga ungar. Detta har inneburit att &ven &ldre (2-3-&rigal ungar

utsatis,

Tillvixten {(framr8knad frén Mutenia, Simola och Tuunainen (30)) hac varit
mycket god upp tiil § &rs &lder. Sedan sjunker medelvikten per ar per
Fangst mycket drastiskt. Detta kan tydas som en effekt av dverfiskning
(och "Leas lag"): fiir ménga snabbviixande fiskar fangas for att ge en
optimal avkastning. Detta stdder ytterligare uppfattningen att, om man
vill ha ett optimalt fiske p& kanadartding i Skandinavien, maste man

reglera ndtfisket (maskstorlekar, minimimétt, etc.).

I Storsjon (16)  (ytareal 456 km2] utsattes kanadartding firsta géngen
1962, och sedan dess &rligen bl a genom bestimmelser i vattenmdlet.

500-1 000 ungar per &r har miarkts for att ge en dverblick av skdlighelten
att introducera denna art som kompensation for skador genom sjtns regle-
ring. Denna insats &r formodligen den mest klargbrande som fdrekomnit i
Skandinavien, for att forstd vad som hinder om man fOrstker bota en skada
{reglering) penom ins&ttning av fréwmande arter. Kanadarfdingens tillvéxt
och niringsvanor ger en god firestdllning om hur flera frammande arter

och deras byte-konkurrenter fungerar.

Figur{ och 2 i Gbnczi’s och Nilsson's bidrag (16) illustrerar 81jderna
av kanadarfdingutsittningarna i Storsjtn under tva decennier. I korthet

har +41jande h&nt:

1. Efter den firsta utsdttningen (1982}, livnArde sig kanadarddingen

huvudsakligen pd smdsik ("sellak"”, Coregonus wartmanni) och sméspigg.

Tillvéxten var under denna tid mycket god, i synnerhet som den upp-

strims inforda "pungrdkan” (Mysis relicta) hade invaderat sjon.

2. Senare (1366-72) sjtnk tillvdxten kraftigt. Detta berodde sannolikt pé

att kanadarfidingen under denna period hade betat ned smaspigg, sellak

och Mysis.
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J. Detta ledde till beslutet att nors skulle infiras i =j®n. Oenna
frarmmande fiskart - som spabbt bildade besténd efter 1977 - blev
snart den viktigaeste ndringen inte bara fr kanadardding utan &ven
fér de inhemska fiskarterna (réding ach Gring). Kanadartdingens
tillvaxt har sedan dess dkat och natt sawma niv& som under begynnelse-

stadiet.

I Kallsjdn (155 Mﬂzy med en sikart och introducerad Mysis samt ursprung-
ligen riding) inférdes kanadarBding f8rst 1954, och direftsr arlipgen med

1-2 &riga ungar.

Tillvaxten var mycket dalig i j&mfirelse med Storsjon (Figur 2 (16)).
Detta beror antaglipen pd& att den enda sikarten i Kallsjidn inte har varit

av lémplig storlek. Den introducerade Mysis relicta har varit den viktigaste

néringen. Aterflngsten har emellertid verit pod (50-50 %), men de aterfangade
fiskarna har varit f8r smd = for unga. Fiskar i 2-kilosklassen har emellertid

féngats, och naturlig reproduktion har férmedligen forekommit.

I Stora Tjultrésket (Vasterbotten, med Sring, réiding och lake) insattes
kanadarfiding 1966 for atl prifjva dess relation ti11 smivixt ridding. Det visade
sig att den introducerade kanadarddingen huvudsakligen livnirde sig p& riding
och lake. Intressant nog férbattrades rbdingens tillvix: {Figur 3 (18)) vilket
ledde till ett givande fiske p& bada arterna. Naturlig reproduktion har f5r-

modligen. firekommit,

I Ivisjtn (Skéne) insattes kanadaréiding 1972 och direfter érligen. De insatta
tiskerna har haft god tillvaxt (Figur 4 (16)), Avensd har &terféngsten varit
tillfredsst&llande (300 kg/1 000 insatta ungar (Almer 1978)).

SAMMANFATTNING

Introduktion av kanadarding i Sverige och Finland har i stort visat sip

positiv. Arten har funnit sig vd1 tillr&tta och kunnat anpassa sipg till det
nya ekosystemet utan att tillfoga skada. Tvértom har den i flera fall fyllt
en "tom nisch” och berikat Fisket i framfor allt reglerade sjdar i Norrland

och vissa utvalds sjifar i sfdra Sverige.
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DONAULAX  (Hucho huchs)

En vArdefull rapport om donaulaxens biolecgi och nuvarande status i Europa

nresenterades av J. Holdéik, Bratislava (18).

Den &r en av varldens storsta salmonider och hotas nu av utrotning. Dess
ursprungliga utbredningsomrdde &r Donau och dess bifldden, men numera finns

den kvar hara i ndgra fa av Donaus hifldden.

Vad som en gang gjorde den intressant ur svensk synpunkt ar att den ftrivs
i kalit vatten, girna i kraftverksmagasin, och lever av mirtfiskar {i Ost-

europa mest pad nisling (Chondrostoma nasus)). Dess ekologi liknar gaddans,

men den leker i rinnande vatten - ungefér p& substrat liknande harrens.

Donaulaxen har satts ut i ménga vatten utanfir sitt naturliga utbrednings-
onmrade, framfér allt i Tjeckoslovakien (Elbe, Vistula, Oder). I de flesta
fall har emellertid utsdttningarna misslyckats p& grund av fororening
[undantagclPoprad, Vitaval). I England har den satis ut i Themsen, utan
framgéng. I Schweiz har den satts ut i Rhen och Sarina, men &ven dir utan

framgang .

Stérre framgéng erhdills av uts&ttningar i Marccko (Central-Atlas), men trots

en god tillvéxt osv har ingen naturlig reproduktion iakttagits.

Trots stora insatser i Belgien har den inte kunnat acklimatisera sig dar.

I Polen har man lyckats bAttre (Vistula), dir sj&lvreproducerande besténd
fortfarande finns. I Frankrike har den utsatts i Usses, en biflod till Rhine
{Haute Savoie). D&r betade dan effektivt ned ndsling-populationen, och re-
producerar sig. Den har varit fOrem&l fOr sportfiskes: éven.exemplar mzd en
vikt av 15-20 kg har fangats. Den har Aven spridit sig frén Usses nedstrdms
i RhBne. Det anses emellertid att donaulaxen har haft en negativ effekt pd

det inhemska besté&ndet av dring.

I Sverige infdrdes donaulax 1963 frén en jugoslavisk stam (B 000 rom) och
sattes ut pd flera st&llen som a priori ansdgs la&mpliga (bl a Hammarfors-
magasinet). Avsikten var att den i fOrsta hand skulle konkurrera med géddan
i kraftverksmagasin med smévaxt sik och "ogrésfisk”. Firstken misslyckades
emzllertid, men detta kan berc pd minga faktorer (utsdttningsmaterialet,
utsdttningsmetoden, etc.), och det fanns fortfarande anledning att priva

denna art i dessa speciella miljter.
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I Spenien har introduktionstdrstken tili synes lyckats b&ttre. Rommen
importerades frén Tjeckoslovekien 1968, och inplanterades i Tarmes (ndra
Salamanca). Efter fyra ar (1972} kunde naturlig reproduktion konstateras.

Tillvaxten har varit mycket snabb:

4-8rig fisk 5.1 kg
5- om0 9.0 "
G- " B 0.5 "
/-7 " 1.9 "

Rekordfisken vagde 15 kg och féngades med sportfiskeredskap. Besténdet i
Tormes &r sannolikt glest, vilket anses vara en filjd av sn extrem minimi-

tappning i kraftverken.

Hollik sammanfattar misslyckandena att introducera donaulax utanfor sitt

utbredningsomréde pa foljende sdtt.
1. Okunnighet om artens ekologi.

2. AlL1tFfOr unga fiskar (yngel) har anvénts for utsititning, med resulterande

hog mortalitet.
3. Alltfor f4 utsatta fiskar.

4, Kort varaktighet i fOrstkens planering. I ndstan samtliga fall har endast

en utsdttning gjorts.

5. Donaulaxens forsvinnande bade inom sitt naturliga utbredningsomréde och

efter nyintroduktioner beror pd miljoftrstdring (frimst fororening).

Avslutningsvis féreslér Hol¥ik foljande tumregler vid introduktion av

donaulax:

1. Den skall utsédttas i k&11fléden ("foot-hill streems”) med stenig-pgrusig
eller grusig-sandig botten, d&r temperaturen p& sommnaren inte Gverskrider
20°C och syremittnaden inte sjunker under 8-9 mg/l, och vattnet ej &r
fororenat av industriella utslépp. £a 20 km ripnande vatiten bér std till

forfogande.

2. Utsdttningen skall ske efter noggranna limnologiske unders®kningar
(hydrologisk regim, hydrokemiska karakteristika, och kvantitativa-kvalita-

tiva avwdgningar vad betrdffar fiskfaunan och dess n&ringsfauna).
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3. Vatten med t&ta bestand av Oring, harr och andra virdefulla sportfiskar
bér undvikas. Om m8jligt blr decimeringsfiske av konkurrenter (t ex gidda)
féregd introduktionen.

4, Storsta mdjliga ungar {minimum 6 mé&n) bér s&ttas ut; och utsdttningen bir

upprepas varje &r under en 4-6 Arsperiod.

5. Fiskefotrbud bdr gilla under utsdttningsperioderna.
SAMMANFATTNING

Donaulaxen &r fortfarande intressant som ett kompensationschjekt i &lvmagasin.
Uts#ttningarna b8r dock planeras noga, och resultaten bér kontrolleras med
hjédlp av statistik och provfisken.
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SIK DEH SIKLAJA (Coregonus spp.)

INLEDNING

Nio rapporter vid symposiet behandlade eller berdrde sik och sikutsdttningar.
De har numrer 11, 17, 19, 31, 34, 41, 42, 47 och 49. Finland bidrog med 6 av
dessa och de flesta uppgifterna som sammanfattas: hér géller finska for-

h&llanden.
UTSATTNINGSTATHET OCH CDLINGSMETODIK

I Finland s&tts stora méngder sikynpel ut varje ar, till stdrsta delen ny-
kldckt yngel men ocksé& ett stort antal (27 milj 1380) ensomrigt yngel.

De arter som odlas och sdtts ub for ndrvarande &r Coregonus lavaretus,

C. oxyrhyncus (bottendjursdtande &lvsikar), C. pidschian, C. fera maxillaris

(bottendjursétande storsikar), C. peled, C. nmuksun, C. pallasi (plankton-

dtande aspsikar) och C. albula (sikldja)l.

Den ensomriga siken (8-12 cm), som anvands fOr utsdttning, odlas i natur-
dammar vars areal sammanlagt uppgér till ca 4 400 ha. Sikyngel s&tts ofta
ut direkt fran dammarna i nedstrimes liggande sjdar. Stressen och skade-
frekvensen, genom hantering, blir darfir l4g och darmed ockséd dddligheten
{42).

Ett forsdk dir ensomriga C. pelied och C. muksun sattes ut tillsawmans under
flera &r i tvd smad skogssjbar, visar att uts&ttningst&theten 100 st/hal/ér
var for hig. Tillvéxten forsdmrades &r fOr ar nar fidotillgdngen blev he-
grinsande (34). I ett annat forstk sattes ett &r 70 (35 C. peled och 35

€. muksun) ensomriga sikyngel ut per hektar i tvd sm& skogssjdar i stdra
Finland, Syftet var frémst att undersdka de tvé arternas fodoval. I den
oligohumidsa av sjBarna var tillvaxten god men i denpolyhumdsa och lag-

produktiva sjdn var besidttningen for stor med forsdmrad tillvdxt som T61id
(37).

I genomenitt sdtts ca 15 ensomriga sikyngel ut per hektar och &r i Finland,

man det anses att 20-40 st/ha/ar ar mer optimalt (42).




UTSATTNINGSMATERIALETSVSTDRLEK

Utsdttning av nyklickt sikyngel ger i allminhet smé &terfangster, 0-15.3 kg
per 1 000 utsatta yngel. Ett undantag ubgbr uts&tiningarna av C. peled-ynpel

i Lokka-magasinet. Dessa ger det hioigsta vérdet inom intervellet ovan, 15.3
kg/1 000 utsatta i aterféngst. C, lavaretus-yngel utsatta i fem smé& skogssidar
gav aterféngster melilan 1.9 kg och 7.3 kg (i genomsnitt 3.6 kg) per 1 000 ut-

"sommar-

satta {42). I samma rapport (42} refereras uppgifter frén Polen dar
yngel” och "histyngel” av C. lavaretus och C. peled jamforts. Bada artema

visade betydligt bdttre Aterfangst av det storre "histynglet”.

Sik (C. oxyrhyncus) som introducerades som nykldck: i Pyhdjérvi 1 stdra Fin-
land (1908), gav upphov till ett reproducerande besténd som idag avkastar

fver 100 ton arligen {42).

Generellt sdgs utsdttningar av nykldckt sikyngel vara meningsldsa, J&mfort
mad utsdttning av ensomrigt yngel. I ett stabilt system, utan stora miljd-
férandringar, dir ett reproducerande sikbesténd redan existerar, misslyckas
oftast utsdttningar med nyklickt yngel. Uts&ttningar med nyklickt sikyngel
ken emzllertid lyckas om en for omraddet "inhemsk” sikart s@tts ut 1 sjbar
dir sik saknas eller om en for omrddet ny sikart s&tts ut i1 en ekologiskt

instabil miljs (sdsom regleringsmagasin) (42).
RESULTAT

Kring seksiskiftet sattes vuxen sik ut 1 ménga smésjtar i norra Finland
och resultatet &r kdnt frén &tminstone 58 av dessa. I 29 av de besatta
sjfarna dominerade sedan siken f&ngsten och i ytterligare 5 blev den ett
viktigt Fé&ngstobjekt. I bara 3 sjdar av de 58 misslyckades utsé&lttningarna

med wvuxen sik.

Under &ren 1937-62 introducerades nyklickta sikyngel i 109 smé& skogssjfar
i norra Finland. I 91 av dessa &terféngades sik och 1 56 konstaterades

reproduktion. Utsdttningarna misslyckades bara i 18 av sjdarna,

Ensomrigt sikyngel (C. pallasi) avkastar, i medeltal fBr flera sjbar 1

norra Finland, 123 kg/1 D00 utsatta, vilket innebdr att det krévs ca 8.1
ensomrigt yngel for 1 kg dterféngst. For den store sjin Kiantajérvi (18 348 ha)
ger en teorstisk berdkning (VPA) avkastningen 155 kg/1 000 utsatta, vilket

ocksd stémmer bra med uppnédda resultat i sma skogssjoar inom samma omrade.




En utsdttningstithet pd 38-104 yngel/ha och ar uppges medfira en maximal
érlig avkastning p& 4-6 ke/ha. En annan avkastningssiffra i samma storleks-

ordning, 5-8 kg/ha uppges ocksd (fir smasjsdar).

I sjbar i tvo-omradet (i sbdra Finland) uppges rasultaten frén sikuts&tt-
ningar vara 20-30 kg/1 000 utsatta. Generellt ger sikutsdttningar av olika
slag med {8 undantag battre resultat i norra &n i sddra Finland. MBjligtvis
karn detta bero pa en annan fiskartssammansittning i norra Finland, som &r

mera gynnsam for sik (ur predations- och konkurrenssynpunkt).,

Ekonomiska kalkyler som tar hénsyn till kostnader for adling och fir fiskets
hedrivande visar p& en "nettovinst” négonstans mellan 30 och 64 % (av satsat
kapital) (42).

svenska markningar av sik har visat pa en relativt hig aterféngst (ca 18 %)

fordelad tver 5 &r (11).
STKARS FORHALLANDE TILL ANDRA FISKARTER 0OCH TILL MILJIOFAKTORER

Faktorer som kan forklara varfdr nyklackta C. lavaretus ej gatt till i vissa
vatten anges vara riklig fOrekomst av gidda, abborre, &1 och 3ldre sikar.
Exempelvis lyckades sikots8ttningar ej i en Tinsk sj6 med ett relativi titt
dlbesténd {(biomassan 12 kg/hal. Abborren pdverkar sikbesténd negativt i
Sverige, &tminstone i smd eller varma sjoar. S8 tycks inte vara fallet i

Finlands gstora och kalla sjidar.

Sikldjans negativa inverkan pa sikbesténd belystes med flera exempel.
Vissa finska resultat tyder pd att fddokonkurrensen mellan sik och sikldja
bara dr betydelsefull under den forsta sommaren. Det skulle d& innehdra att

utsadttningar med ensomrig sik i sikldjevatien kan lyckas (42).

Nar L. peled och C. muksun sattes ut tillsanmans vixte L. peled snabbast,
atminstone under de 3-4 fdrsta &ren (34). Arterna hade ocksd en stor likhet

i fodoval {1 en l&gproduktiv sj8. C. peled véxte bast dven i det senare fallet
(171,

Da L. peled- och C. lavaretus-yngel sattes tillsammens i Lokkamagasinet gav
C. peled upphov till andelen 9-12 % av sjtins totala f&ngst medan C. lavaretus

gav mindre dn 2 % (42).




Oen endemiska &ringen Salmo ischchan 1 sitin Sevan {Sovjetunionen)
rapportaras ha minskat efter introduktionsn av sik (C. lavaretus s. lato.)
{197,

Vidare hetonades fOrstés sikarternas eliminering av rodingbesténd i svenska
sjdar, Speciellt effektiv i del sammanhanget tycks &lvsiken {C. lavaretus)

vara (31).

De abiotiska faktorerna beddms ha liten betydelse, &tminstone jémfOrt mec
de biotiska {predation, konkurrens nm). Syrgashrist och 1agt pH kan dock
minska ynglens dverievnad i smdsjdar. DAligt véder direkt efter islossningen
kan ocks& ha en negativ éFFekt, d& zooplankton under s&dana forhallanden

fordelas ojamnt i vattenmassan.

Slutligen bdr den starka driften att vandra nedstrdms, som C. peled visar,

kunna medfdra forluster (42).
SAMMANFATTNING

Flertalet av rapportecrna som behandlar sik och sikutsdttningar g&ller finska
f&rhallanden. Sik &r en eftertraktad fiskart i Finland och flera besténd &r
dverfiskade. Bland ennat dirfér satsas stora belopp pé& odiing och uts8tining
av ensomrig fisk. Utlver det rent biologiska utbytet poangteras ocksd vardet
av att fiskodling och fiske geor arbetstillféllen i norra Finlands glesbygder.
Okningen av Tiskets rekretaticnsvérde genom ett bittre aikbesténd bedBms ocksa

vara batydelsefull.

Det ensomriga sikynglet odlas i naturdammar i norra Finland och det satts
ofta ut direkt i nedstréms ligpande vattensystem. 1980 sattes det ut ca

27 miljoner ensomriga sikar i Finland, till stdrsta delen Coreponus lavaretus

men &ven C. oxyrhyncus, C. pidschian, C. fera maxillaris, C. pallasi,

C. muksun och C. peled. Aven C. albula (sikifije) planteras ut.

Idag sdtts ca 15 yngel ut per hektar och ar men 20-40 st/ha/ar beddms ge
mer opbtimalt utbyte. Aterféngsten &r mycket varisrande men anges kurna vara
ca 123 kg/1 000 utsatia ensomriga yngel 1 norra Finland, vilket innebar att
det krdvs ca 8.1 utsatta yngel Fﬁf 1 kg &terféngst. Avkastningen kan uppgd
till 4-8 kg sik/ha/ar.




MiliGfaktorer sédana som 1&gt pH, syrgasbrist och daligt vBder &r naturligtvis
negativa fir sikynglens dverlevnad, men konkurrens och predation beddms i stort

som de avgdrande faktorerna for sikutsittningars resultat.

Ekonomiska kalkyler pAvisar mellan 30 och 64 % nettovinst p& det kapital som

satsats pd yngelinkdp och sjélva fisket.
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GADDA (Sammandrag av artikel nr 15, 31, 47 samt sgna kammentarer. )

I Holland &r giddan en mycket populdr sportfisk. Sportfiskarna fiskar gadda
&tminstone ndgon géng i landets 100 000 ha sGtvatten. Siffrorna omfatiar
inte den 200 000 ha stora Ijssel-sjdn. Malet f6r vérden av giddbesténden

r att & dem s& stora som mdjligt och Gka antalet stora fiskar. Dessa mal
har man ansett sig nd genom att ansvarsk&nnande sportfiskeklubbar och fore-
ningar satt ut fBrstrickta ungar (4-6 cm) och ndgon géng stdrre ungar. Man
har Zven praktiserat &terutsfttning efter Téngsten. Organisationen for
fiskevard i sbtvatten, som bl a &r ansvarig f6r kl3ckning och odling av fisk
8 utsdttning, har producerat mer &n en miljon fOrstréckta gdddor i genaom-

snitlt de senaste &ren.

Forskningsarbetet borjade 1974 med att utvérdera effekten av utsattning av
forstrickt gadda i tvd vatten som saknade till- och avlopp. Resultatet fran
detta inledands &r gav vid handen att men kunde st&lla fljands fréga: Okar
utsdttningsmaterialet biomassan (totalvikten} eller ers&tter den blott och
hart den naturliga rekryteringen {produkticnen av féngstbara géddor)? Dess-
utom tydde experiment i t&mningsbara dammar p& att den sawmanlagda l&ngden
av vegetationsstrinderna var av avg@irande betydelse. DarfSr fortsatte man
frén och med 1975 att studera tinkbara faktorer som péverkar tdtheten 1 ett
gaddbesténd. Ytterligare tvd isolerade vatten fick ingd i undersdkningen och

resultaten irnebar att man kom fram till f8ljande slutsatser:

1. Den totala biomassan av giddor under 54 om dr ytterst beroende av vegsta-

tionsomré&dena och motsvarar ett maximum av 100-120 kg gidda av olika léngder

per ha gAddbilotop (habitat).

2. Biomassan av giddor som &r mindre &n 41 cm dimensioneras av bilomassan av
pAddor som Ar mellan 41 och 54 om. Uts8ttning av fdrstréckt gadda och gadda

upp till 23 om 8Bkade inte giddbestandet.

3, BAddor som 3r mindre &n 41 cm p&trdffas normalt i undervattensvegetationen

medan gdddor mellan 41 och 54 om finns bade 1 vegetationsb&ltet och utanfdr

detta. Stérre pdddor &n 54 cm Finns bide 1 omraden med och utan vegetation.

. Variation i t&thet hos bytes?iék beroende pa vinterdddlighet péverkade inte

bicmassan av gdddor mindre &n 54 cm per ha giddbiotop.



Dessa resultat visade abl en fOrstoring av ett giddhesténd framst beror pa
hur stora tillgéngliga pdddbictoper som finns. DArfir Ar en firbittring av

gdddbiotoperna en tdnkbar fiskevérdsategdrd - men inte utedttning av gadda.

Resultalt av finska undersdkningar stder en del av de holléndska. 1980 uh-

sattes t© ex 18 miljoner forstréckta gdddor utan synbara resultat.

Gunnar Svérdsons mycket omfattande undersBkningar av faktorer som har be-
tydelse for gaddans rekrytering redovisades inte p& symposiet. Den holliandska
undersokningen Konfirmerar Svardsons slutsatser att forstarkningsuts8ttning
av gddda ar meningslds. Svardscn har skrivit ca 15 uppsatser 1 &nmnet mellan
1945 och 1981, For lasning rekommenderas "Fiske 1964” - Fiskefrémjandsts

arsbolk (nuvarande Fritidsfiskarna) och Svensk Fiskeritidskrift 1964 sid 1-8.

Odling av gdddyngel och Forstrdckt gadda var tidigace betydande i Sverige och
uncer langa perioder sattes ungefér 100 miljoner yngel ut per &r. Verksamheten
gav goda inkemster £ill bl a hush&llningss&dliskapen. Svdrdsons undersdknings-
resultat accepterades mycket motvilligt, man s& smdningom har denna typ av
odling ndstan helt upphbrt. Endast ndgra & giddodlingar finns i dag och deras

berdttigande 8r efter de nya forskningsresultaten &n mer diskutabel.

En del gaAddyngel och Férstrﬁckt'gédda 18r exporteras frén Sverige och man har
frigat sig om mottagerna av detta material haft £illgdng till en annan typ av
vabten dar naturlig reproduktion saknats. et &r tydligt att det endast &r i
s&dana fall, t ex i thiningsbara dammar, dér det kan vara motiverat att sitta
ut yngel. A andra sidan har en enda normalstor hona s& mycket rom att det
rdcker till att f8rse ett helt hektar l3mpligt giddvatten med det cptimala
antalet yngel enligt Svardsons unders@kningar. T prakiiken 3r dirfsr konst-

gjord kldckning onddigt komplicerad,

I en danm dar det inte finns vegetaticon och dirmed saknas forutsittningar 6r
lek saknas dven forutsdtitningar for ett gdddbesténd som skall kunna ge mer &n
en chetydlig avkastning. D8rfir &r det inte heller i ett s&dant fall motiverat

med yngelutsidttningar.

Géddans skadliga inverkan pé andra fiskarter behandlades endast sporadisit.
Det framgick dock (47) att i ménga fali firekomsten av gidda inte tillit fére-

komst av andra arter - sirskilt salmonider. Ett exempel 3r att 2 600 gaddor i

tva sjdar iEngland konsumerade 112.5 ton #ring, och Went (1957) visade att gidda,

som inte tidigare t8rekommit pé& Trland, genom introduktion eliminerade salmonid-

nopulationerna i flera betydande sportfiskevatten.




GRASKARP

De ungerska sxemplizan har valts for att belysa det kanske mest genomarbetade

prejekt som utfdrts i Eurapa.

Har helt kort en exposé Over de ungerska erfarenheterna av utsattningar av

gréskarp (Ctenopharyngodon idella), silverkarp (Hypophthalmichthys molitrix)

och bighead-karp (Aristichthys nobilis) (32).

Ungern &r ett mycket sjofattigt land. Om man undantar Balatonsjon (600 kw?]
finns bara sex sjdar stdrre &n 5 kmza Detta medfir en extremt hard fiskebe-
lastning p& Balatonsjtn. Tillrinningsomrédet till denna sjé &r ca 6 000 kmz,
vilket utgdbr ca 7 % av hela landets yta. Sjbn Ar darigenom myckelt haArt belastad
av industriell- och jordoruksftrorening fran det stora tillrinningsomrédet samt
fran ett extremt stort kommunalt utslépp i sjdns ndromrédde p g 2 omfattande
turism. 1980 har man uppgivit ca 12 milj bestkare och 65 milj bestksnatter vid

gjon. Ar 1932 var besbksnattantalet s& 1&gt som ca 2.5 milj.

Sjons medeldjup &r endast 2.7 m och dess stirsta djup 11.5 m. Det ar 1latt att
fbrstd att sjbn, som av bicloger s& sent som pa 1930-talet var betecknad som
oligotrof, grundat bl a pd zoo~ och fytoplanktonsammans&ttning {Sebestyén 1953,
Ponyi 1381) nu &r starkt eutrofierad. Andé &r det makrofytbevaxta omrédet e]j
stirre &n 5 % av sjons areal. Ur biologisk synpunkt fanns ej skal att bekampa
vegetationen men vAl ur turistisk synpunkt. Det mskaniska beké&mpningsprogrammet

befanns dock 1 ldngden vara fOr dyrbart.

Foljande (enlipt flertalet fiskeribiologer) helt felaktiga resonemang lag

bakom utsittning av de tre clika karparterna:
1. grdskarp utsétts for att avbeta makrofyter

2. silverkarp fir att avbeta fytoplanktondverskottet, delvis orsakat av

gldsling fran griskarp
3. bighead-karp fir att avbeta fyto- cch mindre zooplankton.

Resultatet av utsittningarna kan tyvarr inte i sin helhet utvérderas. Enligt
bl a Ponyi (muntl.medd. 1981) har andra fiskevérdsatpirder, bl a massiv ut-

séttning av &l och glsyngel, medfirt ett mycket svarartat ldge.
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Sammanfattningsvis kan man beskriva nuléget enligt fdljande: Makrofythiltet
har blivit reducerat av graskarp, mojligen i mindre utstréckning an fiir-
véntat. Nedbryining av makrofyterna har haft en kraftig eutrofieringseffekt.
Silverkarpen har i betydligt mindre omfattning &n fOrvantat livnidrt sig pa
fytoplankion. Andelen bl&-grina alger i algproduktionen har, p g a vattan-
fororeningen, blivit mycket hg. Nar mdngden 8vrig fytoplankton (ej nano-
plankton och dylikt) &r relativt 1&g 8vergér silverkarpen till zooplankton-
diet (4}. I en tabell (Ponyi 1981) visas silver- och bighead-karpens mag-

innehdll 1 forh&llande ti1l kroppsléngden.

Tabell viktprocent, alger, rotatorier och crustacéer inom olika léngdklasser

hos silver- och bighead-karp.

Ar Langd mm Alger Rotatorier Crustacéer

1973 200-300 43.9 10.1 46,1
300-400 306.1 5 67.3
400-500 20.8 1.0 /8.7
509-600 9.2 0.1 90.7

1974 350-400 45.9 12.2 41.9
400-450 7.4 5.9 86.7
450-500 15.9 5.9 78.1

Utvecklingen vad betréffar avbetning av crustacéer har f8ljt den preliminira
trenden i1 tabellen ovan, dvs att crustacépopulationens andel &r mycket hog
hos Ffiskar dver 400 mm. Dessutom finns en mera penerell trend till kraftig
Overbetning av crustacger. Detta beror formodligen dels p& det snabbt Gkande
antalet karpar 8ver 400 mn samt ett omfattande ghsutsdttningsprogram. Som

bekant &r gdsungarnas viktigaste fodoobjekt crustacéer.

£tt av de stors problemen med uts&tining av bighead-karp och i andra hand
silverkarp dr att dessa arter &r ytterst svéra att fanga. Trots detta genom-
fors omfattande &rsutsdttningsprogram i sjdn. Enligt vissa biologer 3r trycket
frén silverkarp, gis och &1 pd sjins ndringskedja alltfér kreftig. Som resul-
tat av detta kan man skénja att det naturlica géis- och abhorrbestindet starkt

reducerats,

Fir att dessa tre asiatiska karparter skall kunna reproducera sip fordras ca
10-12 dagar med en temperatur uppemat +27°C semt svagt stréfmmande vatten. Man

har bedfmt att det inte fanns férutsdttningar f8r sjédlvreproduktion av dessa
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artar i Balatonsjtn. Det finns dock uppgifter som sdger att atminstone
bighead-karpen har lyckats med reprodukticn. Om s& &r fallet, beddmer man
riskerna fér bestfende skada som mycket stora, d& just denna karp som &r den
effektivaste zooplanktonkonsumenten kan bli uppemot 40 kg men &r svarféngad.
Gisfiskets kraftiga tillbakagéng anses bero pd ndringskonkurrens gentemot

silver- och bighead-karp.
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AL (Anguilla anguilia (L.))

INLEBNING

Vid symposiet presenterades 4 rapporter som enbart behandlade &) ach &1-
uts&ttningar. De har nunmer 24, 28, 35 cch 50. Aven i nigra av de tvripa
rapportarna fanns relevanta uppgifter, bl a om dlens samspel med andira
arter (i nr 4 och 9) och rapport nr 11, som behandlar markningsresultat
fran olika fiskarter, diribland blank&1l. Ytterligare information framkom
i den samnmanfattning av &lrapporterna som Moriarty/McCarty presenterade

och naturligtvis fran diskussioner med de ungerska Tiskeribiologerna,
METODIK

Négon direkt metodik rérande &lutsdttningar beskrevs inte vid symposiet.
UTSATTNINGSTATHEY

I Polen sdtts ca 35 milj nypigmenterat Alyngel (elvers) ut per &r. Tidigare
sattes 1 genomsnitt ca 85 st/ha/&r men numera sdtts flec &n 100 ut per

hektar och & (24),

I floden Bann pé& Nordiriand féngas &riigen ca 13.8 milj nypigmenterads
yngel (motsvarande ca 4.6 ton) sam plantevats ut i Lough Neagh. Datta inne-
bar ca 354 &lyngel/ha/ér. Den utséttningstdtheten freslis ocksd f6r Repub-

liken Irlands stérre och mera ndringsrika sjoac (28).

i en liten finsk sjB sattes &r 1854 270 smd guldlar ut per hektar och vid

en rotenonbehandling nio ar senare &terféngades hela 72 %. Medelvikten i

det alltftr tdta besténdet var dock mycket 1&g, endast GO gram. I en ndgol
stirre 5jii sattes ca 16 likadana guldlar/ha. Tio &r senare blev dterTéngslen
20 5. I det fallet var madelvikten 600 grem (35).

I Sverige rekommenderas &riiga uts8tiningarc med 100 glas&lae eller 20 sHtt-
dlar (ca 35-45 om) per hektar f8r produktiva vatten. Fir mera ndringsfattipa
sjbar anses 25 glasalar eller 5 sittdlar/ha/dr rdcka. F&ratrickh dlyngel

intar en mellanstdllning béde i storlek och ubsdttningsmingd (507.

i Schleswig-Holstein féredras guldl (i storlek 20-30 cm) £8r utsdttning och

mellan 50 och 175 sadana s&tts ul per hektar och &r (Moriarty/McCarty).




RESULTAT

Fran Polen rapporteras sn hig korrelation mellan uts&ttningsméngder och

cen kommersiella fangsten ett antal &r senare. Korrelationen &r dock hog
t&r allt mellan 3 och 20 &rs fOrskjutning, bland annat heroende p& att &l
frén ett utsdttningsar Aterféngas under ménga &r. Analyser visar ocksd att
&lféngsten Ar higst 1 relativt egrunda sjder med vilutvecklad (lé&ng) strand-
linje, alltsd i sjdar ddr strandzonen upptar en stor del av sjdns yta. I
polska sikldjesjdar anses B4.4 &lyngel (nypigmenterade) avkasta 1 kg &1 i
den kommersiella f&ngsten. I g8ssjdar &r motsvarande siffra 45.5 &lyngel/
kg aterfdngst. Ovanstdende sjityper uppges avkasta 1.09 kg/ha/&r respektive
2,01 kg/ha/&r med &1. Kormersiellt f&ngas ca 750 ton &1 &rligen i Polens
insgjbar men fritidsfiskarna uppskattas fénga 2.6 génger mer. Om detta tages
med 1 berdkningarna s& uppgér Aterféngsten av utsatt &lyngel +ill minst

15 % och 11.7 yngel behdvs for 1 kg &terféngst. Avkastningen av 41 i Polens
sjbar blir d& i genomsnitt 4.8 kg/ha/ar (24).

Provfisken i Republiken Irlands vattensystem har visat att &lt&theten minskar
med avstandet fré&n havet. Trots att man har firsitkt kompensera detta med
massiva utsdttningar av dlyngel 1 samma storleksordning som i Lough Neagh pé
Nordirland, uppgdr avkastningen i floden Shannons vattensystem &nnu bara till
1.4 kg/ha/dr. Detta skall d& jimfdras med ca 20.5 kg/ha/ar i Lough Neagh.
Orsaken till detta kan vara, ati senare &rs utsittningar i Shannon dnnu ej
hunnit s1& igenom i féngsten och att foérutsittningarna fr &1 trots allt &r
samre &n 1 Lough Neagh. Fé&ngsten per hektar kan verka lag (1.4 kg/8r), men
den arliga totalféngsten har i Shannon Skat frén ca 20 ton till 35 ton tack
vare utsdttningarna. Fér hela Republiken Irland fdrvéntas &rliga utsdttningar
av 9 ton alyngel hdja totaiavkastningen fran 113 ton till 1 440 ton blank&1
(28).

Under 1960-talet utsattes nypigmenterat &lyngel frén Frankrike i Finland.

Avkastningen frén dessa utsdttningar uppskattas till ca 72 kg per 1 000 ut-
satta yngel och dd har ej all &l blivit f&ngstbar &nnu. De utsatta &lynglen
anses svara for en stor del av dkningen i dern finska &1f&ngsten i insjdar

(frén 9 ton 1976 till 63 ton 1980). Frén sex smdsidar i sidra Finland, som
besattes med gul&l i bbrjan av seklet, rapporteras en &terféngst pd ca 27 %
vilket innebdr ca 200 kg ater per 1 000 utsatta. Den hiiga &terféngsten er-

hdlls trots att fisket bedrevs oregelbundet och med dd gingse metoder.
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Bland de tidipere exemplen (under rubriken Utsdttningstathet. sid 42)
heskrevs tvd fall dir utsdttning av gulél gav aterféngster pd 20 % resp

72 % vid en rotenonbshandling. I det senare fallet dock med mycket délig
tillvaxt. Det ekonomiska utbytet av de finska &lutsé&ttningarna under 1960~

talet varderas till ca 7 génger insatsen (35).

I Sverige har det verit svdrt att korrelera &lutsdttningar med avkastning
ett antal &r senare. Fangstutvecklingen i HjAlmaren och M&laren, dér den
naturligs invandringen m3ste vara obetydlig, visar emellertid att utsatt-

ningarna har stor betydelse (50).

Alankal har mirkts i Sverige vid &tskilliga tillfillen. De 2 950 alar som
Sterfangats utgdr ca 32.5 % av totala antalet mérkta. Aterfdngstkurvan
planar ut efter 3 & men &terféngster her rapporterats upp till 7 &r efter
utsdttningstillfdliet (11). En teoretisk berdkning har visat att med den
(bristfilliga) kunskap vi idag har om &lyngel, forstréckt yngel cch guléal

58 tycks puldlen vara mest linsam att s&tta ut (50).

Fran Vasttyskland rapoorteras att det stora utsdtiningsprogrammet ej givit
upphov till nfgon f&ngstdkning. Forklaringen till detta anges vara att det
yrkesmissiga fisket forsvérats kraftigt genom kanallsering och utbyggnad

av vattensystemen. De B00 ton som trots allt féngas 1 sOtvatten hérror icag

till stirsta delen fran utsdtiningar.

I Bodensjtn anses utsdttningarna av nypigmenterat yngel ge mellan 7.9 % och
12 % Ater och i floder i Oberfranken 8r &terfangsten 1.2-B.5 %. Av de gul-
&lar (20-30 cm) som planterats ut i nordtyska sjdar dterféngas ca 50 % efter

ungefir 5 Ar. Avkastningen i de sjBarna uppgér till 5-15 kg/ha/ér.

Lough Neagh p& Nerdirland avkastar, som n&mnts tidigere, ca 20.5 kg/ha/ar
och &terfangsten av de utsatta nypigmenterade alynglen uppskattas till 18 %
{Moriarty/McCarty).

ALENS SAMSPEL MED ANDRA ARTER

I Polen anses att samtidigt som &len dkar i antal s& tkar ocksd bestanden av
smabraxen och mort. Abborrfiskar och strandbuncraarter minskar 1 stéllet.
Detta férklaras med att den fkande putroficringen av polska sjdar gynnar och

missgynnar de olika arterna (24).
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Alar dver en viss ldngd (40 cm i floder och 50 cm i sjdar) pé& Irland &dter

bl a abborre och karpfiskar. I vattendrag dar Asellus (vattengrésugga)l

finns &ter all &1 huvudsakligen dessa och knappast fisk. Fédokonkurrensen
med laxfisk och vitfisk bedéms som liten. Ster &) &ter daremot ofta mindre
&lar. Den higa avkastningen i Lough Neagh (Nordirland} diskuteres dock kunna
hero p& liten f8dokonkurrens frén andra arter, d& dsn sjtn har ovanlight f&

fiskarter {bl a bara B karpfiskar och 1 abborrfisk) (28).

Glas&l och nypigmenterat yngel frén Frankrike har ju visat sig kunna vara
hirare av IPN-virus och kan darfir eventuellt sprida sjukdomen vidare till
laxfisk (35 och 5C).

Den ungerska sjidn Balaton har basatts med nypigmenterat alyngel sedan 1261
och idag utsdtts ca 67 st/ha/&r. Den &arliga avkastningen &r strax under

1 kg/ha/ér. Det har intrédffat stora besténdsfluktuabioner i Balatonsjdn,

bl a uppges vandrarmusslor, dammusslor och gis ha minskat samt att ett stort
kr&ftbestand firsvunnit helt. Alens roll i det sammanhangst &r oklar. Even-

tuellt har sjdns "carrying capacity” for &1 natts redan med 67 yngel/ha/ar.

I Danmark dar &1 utgdr det viktipaste fangstobjektet i insjdar, anses gis
predera p& &lens fddokonkurrenter (vitfisk) i grumliga, eutrofa sjdar och
ddrmed gynna &lavkastningen {8). I rapport nr 4 redogdrs for ett forsdk med
ett mycket titt bestdnd av silverkarp (vaxt- och djurplanktondtare). Silver-
karparna anses ej ha inverkat negativt pd det i sjon sedan tidigare fOre-

kommmande &lbestandet (4].

Moriarty/McCarty sammanfattar att &len medfér minskade bestand av karpfiskar,
pidda och sutare. Vidare sdger de att ett intensivt fiske efter ogrisfisk
eynnar &len. Angdende sambandet mellan &1 och kriftor ges exempel pd rinnande

vatten dir goda besténd av bada arterna forekommer samtidigt.
SAMMANFATTNING

Al av olika storlek har satts ut i flera linder under ménga &r men ndgon

direkt utvArdering av resultaten har inte fdrekommit FOrrdn nu.

Den rekormmenderade utséttningsméngden varierar frén 100 till 350 nypigmen-
terade &lyngel/ha/ar. Motsvarande rekomnendationer f&r gulél varierar mellan
20 och 175 st/ha/é&r (beroende bl a pa storlek).
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Den stirsta andelen utsatta &lar utglrs av glasé&l och nypigmenterat yngel.
Aterféngsten av dessa kan férvéntas Sverstige 10 %. Aven forstrdckt &l1-
yngel och gulél av olika storlekar anvinds f8r utsdttning. Alutsdttningar
bedtms vara linsamma eller mycket 18nsamma och &lens inverkan pd andra

arter anses ringa.




STOCKING OF FISH IN SWEDEN AS SEEN FROM A TAGGING PERSPECTIVE
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ABSTRACT

Fish tagging on a larger scale in Sweden has a history of more
than 30 years. Needless to say, there have been great changes
in techniques, purpose of tagging performance, the fish species
under study and last but not least - the number of fish tagged.
This paper is meant as a review of the history behind these
changes and also as an attempt to evaluate and discuss some of
the now obvious mistakes as well as evident successes. This
review will only cover freshwater. Sea-going salmon and trout

are dealt with by the Swedish Salmon Research Institute.
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Introduction

The idea of téqging fish came from England to Sweden and was

here for the first time tried by Trybom in 1903, He tagged ecel
and brood fish of salmon and trout with very poor results (Trybom
1903, 1910, 1911). During the period 1903 to 1948 a couple of
other fisheries biologists also tried to tag fish but with more
or less the same pocor results. It was not until Bdrje Carlin 1948
began to raticnalizé the technigque for smolt vearing that things
started to happen. Carlin needed good tags and tagging tech-
nigques for production control. During the peviod 1948-55 he
developed the method of tagging fish in the back under the

dorsal fin. The real breakthrough came when he inserted a link

between the wire attached to the figh and the tag. (See Fig. 1.}

s
%{Z/’/
e rf//’ /;; e
aa .. ] — S

e

Fig. 1. Method of attaching a standard Carlin tag to a fish
(Ottosson 1981),




Carlin’'s major interest was the release of salmon in the Baltic
which he worked for as Director of the Swedish Salmon Research
Institute until 1971. His ideas were soon tried on‘othek fish
species and found to work well even here. But, as Carlin was
not very interegsted in this the administrative responsibilities
for tagging of species ether than salmon and some of the
sea-migrating trout fell upon the Institute bf Freshwater

Research.

At this institute a small administrative department was started
dealing mainly with service to external taggers, such as
correspondence and payment of rewards. Except for a few yearly
tagging experiments all the tagging of freshwater fishes was

carried out by the local fisheries adminstration. They also made

their own evaluation of the material. This has (unfortunately)

led to an incomplete evaluation of the material as the local
administration usually had very narrow aims and an unclear overall
picture. The situation is not eased by the fact that to date

-all data is recorded manually. This is in strong contrast to the
Swedish Salmon Research Institute where Carlin early saw the
advantage of computers. However, changes are now on the way even

at the Institute of Freshwater Research.

Changes over the past 30 years

8 o ot o b ey e ey

The most obvious change is the steady increase in numbers tagged

(Fig. 2)., From almost none in 1945 to nearly 65,000 in 1978.
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The usual guestion asked by people is: "Do you really have to

tag move fish, don't you know enocugh by now?". In reality the
nuwber of questions are increasing instead of diminishing. The
Limiting factor for héw much tagging will be done is money. It

ig this shortage of money which may limit the increase in numbers

tagged and not the eventual solutidn of all the problems.

Initially, the numbers taggedlin each experiment could vary
greatly from 1 to 1,500 fish. This variation has now been reduced
as can be seen from the standard error values in Table 1. Even
the mean amount in numbers of tagged fish in each experiment has
reached a cértain level of stability at least for the most im-
portant species. Trout is a good example (Table 1). To begin
with the mean fluctuated around 100 and had a wide-range of
variability but in the last few years the mean has increased to

about 300 and is less variable.

Salmon have undergone a similar trend but todays mean is about
500 tagged fish which corresponds well with the lower return

rates compared to trout (Fig. 3).

Lake trout for which species the recovery rates are very high,
have changed conversely, from a high mean of tagged fish at

the start of experiments to low numker today. Some of the other
species such as rainbow trout, grayling, pike and char have

st111l not stabilized.

Over the years the number of tagged freshwater species are 20

(zee Table 2).
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Fig. 3. The cumulative recoveries of tagged galmonid fishes in
per cent. Material from 1963 and 1965-1974. The number

n is the total number recovered for each species,

The interest in the different species has changead over the

vears (Fig. 2). The most remarkable is probably the increase

in trout tagging especially during the 1970°'s. In the 1960's the
rainbow trout was under intense study but the fish did not come
up to expectations as a species suitable to conpensate damagas
due to hydro-power exploitation and the interest has now died

as seen from a tagging perspective. Rainbow‘trout is anvhow

widely used in "put and take" sports fisheries and fishfarming.
Y P




The lake trout which Svidrdson brought to Sweden as roe 1958,
have been tagged since 1962 and have proved to be of great value
in some lakes and experiments with this species are still going
on. (Results are presented elsewheré at this symposium by

Gonezi and Nilsson.)

In the effort to improve fishing a number of hybrids have been
tested (Table 2).Morethan 20,000 of these hybrids were tagged
from 1962-76 but the results are rather poor and no fish of this

category have been tagged since 1976.

Methods

A number of ways to tag £ish such as streamer tags, floy tags,
nose tags, colour injections, freeze and heat branding as well
as modifications of the Cdrlin tags have been tried, but so far
nothing has been proved superior to the Carlin tag. Even the
method of attaching the tags described by Ottogson (1981) has
not changed since the 1950's. Only the anaesthetic has been
altered from the cancerous uretan to MS 222 (ethyl m-aminoben-

zoate methanesulphonate}.

Initially the main interest of the taggers was to solve fish
migration questions especially in'connection with evaluation of
how hydro—power exploitation would influence thefish vopulations.
Later when it became obvious that the hydro-power plants and
dams had an adverse effect on the original littoral fish-stock,
experiments with the aim offﬁﬁﬁngfishmstocks suitable for the

changed environment, were carried on.




A number of new specieé were tried such as lake trout, vainhow
trout; brook trout and hybrids. Of these only lake trout turned

out to be successful.

When it became clear that foreign species were not the final
solution the search went on among the different straing of
"trout. This ig one of the main reasons for the tremendous in-
crease in trout tagging together with trout production control.
Greét numbers of troubt are reared and released every year to

compensate for spawnlng damages due to hydro-power exploitation.

Results

As pointed out in the introduction no real review of the entire
freshwater tagging material has ever been made in Sweden. The
results given here are a first very small attempt to scratch the

surface.

Recoveries

For each species all the recovered f£ish from 1963 and 1965-=74
have heen pooled on a yearly basis and the cumulative recoveriesg
in per cent plotted. The result can be seen in Fig. 3 and 4.
There is of course a great deal of variation from experiitent to
experiment but this will be dealt with in later papers.

Survival rate estimates

The same material as for the recoveries has been used. The
- estimates are calculated according to Ricker (1975} and are

shown 1in Table 3.
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Fig. 4., The cumulative recoveries of tagged fish others than
salmonids in per cent. Material from 1963 and 1965-1974.
The number n is the total number recovered for each

species.

Discussion

In the past the designers of tagging experiments have been over-
ambitious. In an urge to solve too many problems the material
from fish tagging was split up so much that the recoveries often
were too few to furnish definite answers. This has improved today

but hopefully ambition will be cut down even more and the number

of tagged fish in each experiment will be increased. Knowing




the numbers of recovered fishes needed for a proper statistical
analysis and a bit more of what to expect fxom these recoveries
should make it easiexr for todays fisheries worker to design large

enough experiments,

There have already been changes in the selection of species
tagged and this will continwve in the future. I do not, however,
think thal rainbow trout, hybrids, whitefish, perch, roach and
pike will be very much in demand by taggers in the near future.
Ralnbow trout and hybrids because the survival rates are so low
(Table 3). Waters stocked with them won't result in any lasting
fishing, but tﬁey are very suitable for "pult and take" fisheries

az the recoveries are so good (Fig. 3).

Recovery rates for roach and perch are so low (Fig. 4) that they

would have to be tagged in great numbers to obtain any results.

Whitefish and pilke have good recovery and survival rates and are
therefore species suitable for tagging but the interest in these

species today, when means are limited, is of low priority.

Both surviv&l rate and recovery rate are rather low for trout
but, the variation in the material is high and the means given
don't reveal the entire truth. The main cause of variation in
recovery rate is the different sizes of trout when stocked. The
regovery rate increases tremendously with increasing size. This

will, however, bhe diszcussed in detail by other authors.

Trout tagging will continue partly as production control and

partly as an evaluation of different strains in the search for




strains suitable for various purposes. It would be desirable to
be able to give performance caracteristics for each strain.

One fisheries biologist told me that hé was looking for a
'square trout' sultable for hydro-power reservoirs. It is pro=-

bably going to take somg time before he finds one.

Salmon have a'high gsurvival rate but low recovery rate. The
growth is, however, so good in great lakes that it is a fish
in great demand for stocking. Salmon will continue to be tagged

in the Future but mostly for production control.

Another fish in Qreat demand, in this case from the sportfisheries,
ig grayling. Although it has been tagged for many years very few
results are available. My opinion ig that far too few fishes

have been tagged in each experiment (Table 1) in relation to the
low recovery rate (Fig. 3). Another design with greater numbers

tagged but fewer experiments would be preferable.

Sander is a species stocked in many south-Swedish lakes. The
interest is easily explained by the recovery curve (Fig. 4).
Unfortunately the curve is very primitive and some improvement

is desirable.

The result from lake trout tagging is most spectacular. Both
recovery and survival rates are very high, which means that
natural mortality must be very low. One of the administrators
said that "lake trout never die“{ in the sense that an experi-

ment is usually followed for seven years and then [iled, because

there are hardly any recoveries after that. But lake trout is

an exception and the files therefore difficult to close.-




One problem with Carlin tags is that many néwly released young
fish are caught in nets used to catch larger fish, because the
metal wires tangle in the meshes which the fish would otherwise
have gone through. This is a pfoblém especially pronounced in
freshwater where the number of nets are very high in relation

to the water volyme. This problem‘can perhaps be overcome by the
modified Carlin tags with Polythene monofilament attachment.
Experiments are under way and if successful tagging methods will

be modified.

Two reasons for tagging, production control and evaluation of
different species and strains have been mentioned, but not

stock assessment and evaluation of stocking methods. The use

of tagging as a tool for stock assessment is almost entirely
neglected in Swedish freshwater. This is a field we must improve
in oxder to increase the output from the numerous tagging

experiments carried out.

The rearing and transporfation techniques of fish are well de~
veloped but the last step, releasing the fish from the transporter
is in great need of improvement. Having been fed and cared for
with great tenderness over a number of years the fish are then
suddénly handed over to a hurried lorry driver who wants nothing

more than to get rid of them.

More money and care must be spent on this final step to lower the
variations in recoveries between experiments which can't be
explained in any other way than by differences in stocking
success. It is not to fatten the seagulls that yvivers and lakes

are stocked with high quality fish.
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INTRODUCTION OF THE NORTH AMERICAN CRAYFISH PACIFASTACUS LENIUSCULUS
DANA TO SWEDEN

Magnus Flirst
Institute of Freshwater Research

=170 11 DROTTNINGHOLM
Sweden

ABSTRACT

Crayfish are in great demand by the Swedish people but the cray-

fish plague Aphanomyces astaci has decreased the yvield to 10

per cent of its previous level. Nearly all attempts to restore old

populations by using the native species Astacus astacus have

failed. In many cases the reason for this is probakly that the
plague is kept alive in the lakes and streams by a few surviving
crayfish. These crayfish infect each other and stocked crayfish

continuously.

At least some North American caryfish species are resistant to

the plague, e g Pacifastacus leniusculus. This species was first

introduced into Sweden in 1960. Up to 1982 it was spread to 260
lakes and rivers in this country., Most introductions have been
very successful, and the catches have in several cases been re-
ported to exceed the former catches of Astacus in the same lakes.
The two species are Very similar from an ecological and taste
point of view.

During moulting Pacifastacus is highly susceptible to the plague

spread by an infected sympatric Astacus population. During experi-
mental conditions in aquaria or in farms it has been found that

Pacifastacus has lost its resistance and died. It is also possible

that other diseases, heavy metal ions or biocides cause reduction
of the resistance. No other harmful disease or parasite has as vet

been recorded on Pacifastacus in Sweden.




1. INTRODUCTION

The yearly catch of crayfish in natural waters ln Sweden
was estimated as being about 1,000 tons before the crayfish
plague started to spread in 1907. Today the yield is reduced
o 100 tons in spite of a much greater intrerest in the utiliza-

tion of the natural resources. The plague is a fungus, Aphanomyces

astaci Shikora, and was probably introduced from Neorth America

in L1860 where it first appeared in Burope in Italy. Crayfish were
probably introduced or transported in the ballast of ships from
the Missisippi river in Loulsiana. This is a deduction arrived

at fxém recent research on the bioclogy 6f the crayfish plague
{Unestam ;9693, Unestam and Weiss 1970, Unestam 1972) which

has shown that several (probably all) of the North American cray-

fish species are resistent to Aphanomyces but are frequently

carriers of it,

Apart from the. economic loss to man the ecosystem received
a considerable blow because crayfish interacted directly in most
trophic levels e.g. on periphyton, macrdphytes, zooplankton,
bottomfauna and fish, If bottoms are good for crayfish the littoral
zone has less periophyton and macrophytes and such lakes seem

to be less influenced by fertilization by foul water.

The crayfish Orconectes limosusg Rafinesge was introduced

from North America to Germany 1890 (Pieplow 1938) énd.spread over
part of north-western Europe (Mlller 1954) without being affected
by the plague. 1t was presumed that other Amervican crayfish might
also be resistant, since it was probably not just coincidental
that this particular species wasg resistant. In 1960 Svardson

(1965) therefore introduced Pacifastacus leniusculus from Calie-

fornia to Sweden for experimental purposes. He found that Paci-
I | o
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fastacus might possibly fulfill the demands required of a new

species and compensate for the losses of the old one.

2. STOCKING, REPRODUCTION AND VALUE

In 1981, 21 years after the first introduction, Pacifastacus

was stocked in 260 Swedish lakes and rivers. (Each river was

stocked in several places but this was counted as only one stocking.]

Permission to stock a new water is granted by the National
Board of Fishery and in principle those parts of Sweden are
excluded where no plague is registered. The aim is to try to

preserve areas for Astacus astacus so that populations of this

speclies will have a chance to survive in the future.

Stocking is normally undertaken by using newly hatched fry
after the second moult. This method is found teo involve a high
mortality probably during the first summer and only 5-10 per cent
of the stocked material reach sexual maturity (Fiirst 1977). No
other material has been available until recently when also adult
crayfish caught in lakes and rivers ére moved from one water to

another.

Reproduction hgs been registered in most of the stocked
waters. As yet probably no population has reached the carrying
capacity in the whole lake or river but locally the ?opulations
seem to be even higher than for the earlier Astacus pbpﬁlations.
A local yield of 55 kg per hectare has been registered and a
maximum of 60 crayfiéh in one trap at one emptying. The taste
is comparable to Astacus and the appearance is pleasing to the
crayfish iove.rw The price is as high as for Astacus, about 80
Swedish Crowns per kg to the fishermen and about 190 over the

counter,
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3. THE CRAYFISH PLAGUE IN PACIFASTACUS AND ASTACUS

Pacifastacus is resistant to crayfish plague undexr natural
conditions and is principally a carrier of the plague. Most of
the brown-blackish spots between 1 and 5 mm in diameter which may
be registered on all parts of the body contain hyphs of Aphano-

myces astaci. Frequency and intensity of visible symptoms” vary

depending on age, length, sex.and locality (Flirst and Bostrdm
1978). In populations with low fishing intensity both frequency
and intensity are higher. Frequencies are found to be between 0
and 35 per cent, intensities are 0 to 4 spots per individual.

"Normal® frequency for Pacifastacus caught by traps seems to be

about 5 per cent and intensity 1-4. In one case there were high
numbers of larger spots and this was suspected to be due to ab-

normal concentrations of some heavy metals in the sediment.

Tt has been shown in experiments that Pacifastacus is

susceptible during moulting to infestation of zoospores of

Aphanomyces arising from dead or dying Astacus (Appelberg and

Filrst 1978). In these cases Pacifastacus die.

Astacus has such a low resistance to the plague thaﬁ all
infested animals die. Purely by chance a few escape‘infesta—
tion and survive. Somefimes they build up new populations which
are found very locally in most of the old area of dispersal.

In less than 5 per gent of the cases, however, do populations
reach their former densities and that only for a limited time.
There are very few examples of such populations having survived
the last 4 decades. In most cases Astacus survives only in

scattered populations which no longer have any economic value,
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Aphanonyces is said not to produce any resitant spores

(Unestam 1969b}) but it spreads zoospores from infested crayiish

some days after they have succumbed. It seems that Aphanomvces

ig kept alive by continual infestation of only a few gpecimens
of Astacus. This in turn prevents the development of permanent
and productive Astacus populations. This theory does not exclude

the possibility that Aphanomyces could also be reintroduced from

other waters.

In several cases the Astacus population finally disappeared

when Aphanomyces~-carryving Pacifastacus were introduced. In a few

cases, however, the stocked fry obviously did not carry the
Aphanomyces. No visible symptoms were found and the staxri of a

parallell development of the two species took place.

In 10 cases more than 10 specimens of Astacus were trapped

on one occasion together with Pacifastacus. In one lake the two

populations developed as follows:

Year Fisghing effort No. Pacifastacus  No. Astacus
No. of traps/night

1972 150 7 5
1973 300 0 2
1974 410 9 63
1975 " 300 9 36
1976 286 0 0
1977 250 0 0
1978 200 0 0
1979-80 200 0 0

In 1976 ecrayfish plague was recorded in a nearby lake and
since then no crayfish have heen trapped. One specimen was obser=

ved in 1977 indicating that at least some Pacifastacus have




survived. The described example indicates that the presence of

a popuiation of 5 may dnply & visk that e.g. the plague -

carrying Pacil

infests Astacus which in its turn dies and
spreads zoospores to such an extent that most of the moulting

i
sus dies. I8 this happens during the peak of the moul-

ting period the result is devastating., To avoid the risk of such
a situation crayfish plague must be spread to the Astacus popula-

tion before stocking with Pacifastacas,

During experimental conditlons in aquaria ox in farms it

has happend that Pacifastacus has lost its resistance to the

plague and died. In aguaria especially the intensity of the
plague increases and often legs or chilipeds are lost. Too much
handling seems to stress crayfish so that they lose their
resigtance. It iz also possible that other diseases or the

influence of heavy metals or biocides causes reduction of the

res

femte
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The above given example is the only recovded case of an

unsuccessful introduction of Pacifastacus caused by a disease

or a pavasite. However, the development of most of the populations
I v [ E

of Pavifastacug is being followed and great interest is being

shown by the local people and any unusual situation has therefore
Y a0y

[}

a great likelihood of being recorded,

ol

There have been fears that any known or unknown disease

or parasite native to Burope might appear and styike the Pacifasta-

A2

cug very hard because of a lower resistance than that of the




The imported Pacifastacus were reported to carry a grast

many small or microscopilc orvganisms. ¥ivonogiton instabili

(Branchiobdel a) was found in quaL guantities on the chilipeds.

Neither this species nor others have been recorded on Swedish

Pacifastacus during the past 21 years. This seems very hopeful

and if we can learn how to handle PdGLLd“ SACUE 85O that it does

not lose its resistance againsi plague theve geems to be a real

possibility of restoring the old crayiish waters and building

up farms producing Pacifastacus.
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RESULTS OF THE INTRODUCTTON OF LAKE TROUT (LAKE CHARR, SALVELINUS
NAMAYCUSH) INTO SWEDISH LARRES

A.P. GOneczi and N.=-A, Nilsson
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5-170 11 DROTTNINGHOLM
Sweden

ABSTRACT

Lake trout has been introduced into Swedish lakes since 1959, The
outcome has been very variable, the percentage of recapture
ranging between 0-60 per cent. The growth rates of the introduced
fish also varies considerably, depending on the availlability of
suitable prey, which mainly consists of dwarfed whitefish, cisco,

smelt and Mysis relicta. No harm to the native fish populations

has been observed. On the other hand many valuable introductions

have been recorded.




ITHTRODUCTION

Lake tvoul (jalvc_knu namavcugh} has been introduced into some

70 Hiwedd

sh waters since 1259 (Nilsson and Svirdson 1968) before

that time even in Switzerland and Finland.

The aim of these introductions has been to enhance the fishery in
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kes zsubjected to adverse influences by hydroelectric develop-
nt, buht has grown also to txy to "f£ill a vacant niche" in large

kes with cold-water hypolinmnia.

2 reasong, why chosing lake trout as a possible candidate for

se purposes; have been manyfold, e.9.:

It ig a "cold-stenothermal® specieg, a priori fitting in with

arctic=temperate conditions.

it is known as the utmost piscivorous species within the

genus Salvelinug, which would be a favourable guality to

enhance for instance the fishery in reservoirs where dwar fed
coregonids of undesirable qualitles often dominate the fish

communtties in these lakes.

it does not depend on streams of shallow waters for spawning,

it iz an estecmed food and game {ish in North America.

e introductions have in most cases not been successful; the

apture of released fish (roe, fry, fingerlings) varies from

ro to 60 per cent, This variation is supposed to depend mainly

hiotic variables, such as predation on young released fish

and competition from native fish species, not allowing an "empt
: P v

niche™ to the intruder.

Four lakes have been chosen to illustrate in some detall the

reactions of lake trout to different habitats and fish communities.




Lake_Storsidn (a large = 456 ki® - oligotrophic lake in the bovreal
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region of the Northern Swedish highland, with a complex fish
community) was first stocked in 1962, and since then continuously
from 1964 on (eggs - fingerlings). 500-1,000 fish per vear were
tagged to secure data on recapture and growth rate. Captures of
young "wild® fish have possibly been results of natural repvoduc-

tion or roe introduced in boxes at pregumed future spawning sites.

The growth rate (Fig. 1) was initially very good, probably bacause
of a superabundance of food (ten-spined stickleback, dwarfed

whitefish and the introduced Mysis relicta), after that relativels
yeig Y

)

bad, possibly because of an overgrazing of stlckleback and dwarfed
whitefish (mainly Coregqonus wartmanni) (Fig. 2). After the in-=
troduction of smelt (Csmerus eperlanug), this species became the
most important food of lake trout as well as of Avetic chary

(Fig. 2) . This probably caused an incfeasing growth rate (Fig. 1).

Weight, grammes
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Fig. L. The growth of tagged lake trout in the Lakes Storsijtn
and Kallsjtn
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Figs. 1 and 2 thus suggest three phases in the confrontations of

£

three %exotics® with the native indigenocus fish comnunity and

with each other, wviz:

1) The lake trout during the first phase mainly fed on sultable,

well available native species, whitefish (Coregonus wagrti
& v [k v

4.

and ten-spined gtickleback (Pungitius pungitius), with a con-

sequent high growth rate as result.

2} Aftey having grazed down the stickleback population, which
until 1970 was very very dense, the introduced Mysis relicta
became an important food of lake trout, as well as of Arctic
charr, The growth vate of lake trout, however, decvreased,
possibly also because of an cversxploitation of the dwarfed

Coregonus wartmanni .

3} The introduced smelt (Osmerus eperlanus) after 1977 on, becane
more and more important as food of both lake trout and Arctic

charr. The growth rate of lake trout consequently increaszsed.

The recaptures of lake trout have been good, the percentage
ranging between 11 arnd 67, the yield between 60 and 460 kg
per 1,000 released fingerlings.

Lake Kallsitn (a large = 155 km™ - oligotrophic lake in the sub-
arctic region upstream Lake Storsidn, with a simple fish
community) was first stocked in 1964, and since then continuously

with fingerlings.

The growth rate of the tagged fish has been very poor as compared
to Lake Storsjdn (Fig. 1) probably because the one gpecies of
whitefish in Lake Kallgjdn has not been available as food of

gsultable sizes. The predominant food has on the whole also for

relatively bilg specimens of lake troub bean &

introduced
relicta

No natural veproduction has for certain been observed, albeit some
"wild?” fish with deviating colour and behaviour have been caught
{(biggest figh recorded: 2 kg). In Lake Kallsibn the recapture of

tagged fish was calculated to range between 50 and 60 per cant,
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most of the recapture fish, however, being very smallsized and in
poor condition. The size of the introduced fish at recapture,
apparently played a great part. On the whole the reward of recapture
- for instance calculated as kg per 1,000 released fish -~ is

difficult to gain.

Lake Stora Tjultrisket (an oligotrophic lake in the subarctic region
of the Northern Swedish highland, with a very simple fish community,
consisting of brown trout, Arctic charr and burbot) was stocked

with lake trout in 1966 (6,000 one-year-old fingerlings) and 1972
(2,000 two-year-old fingerlings). The growth rate characteristically
has been poor the first few years after introductions, since then
increasing to around 2 kg after five years (biggest fish in records
5 kg). The main food has appeared to be burbot and Arctic charr

(up to 20 cm in length). Interesting enough the growth rate of the
native Arctic charr increased, very probably because of the preda-
tion of lake trout on young charr (Fig. 3). Natural reproduction

has probably occurred, judging from the capture of young "wild

fish" (Filipsson, pers.comm. 1982).

Length, cm Growth rate of Arctic charr

395 ~== Before {ake trout predation
37 | i Afiel’ 1

35 -
33
314

17 -

15 F T i i 1 1
Z 3 A 5 6 7 g 9 10
Age, years

Fig. 3. The growth rate of Arctic charr in Lake Tjuvltrésket, hefore
and after lake trout predation (from Filipsson 1982)




plicated fish community) was stocked yearly since April 1972
(1,000 fingerlings). The introduced fish have grown well (Fig. 4),
feeding mainly on small smelt. The recapture has been good, up to
around 300 kg per 1,000 released fingerlings (Almer 1978).

Assumingly the introductions of lake trout in Sweden have never
been harmful to the native fish community. On the contrary it has
in many cases added to the general reward of fishery in several

lakes,
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THE NICHE CONCEPT AND THE INTRODUCTION OF LEXOTICS

Nils-Arvid Nilszon

Institute of Freshwater Research
S=170 11 DROTTNINGHOLM
Sweden

ABSTRACT

The niche concept has caused some confusion and semantic discussion
ever since it was first introduced by, for instance, CGause (1934)
and Elton (1946). Elton's simple definition still stands well as

a working paradigm: "The status of an organism in its environment®.

As it became clear that the seemingly stiff quotation that "two or
more species cannot live in the same niche", many students of the
coexistence of specles objected, mainly because of the obvious fact
that niches very often overlap, or even temporarily secem identical.
Hutchinson's definitions of "fundamental" versus "realized" niches,
as well as his definition of "the N-dimensional hypervolume" as a
handy instrument to study niches mathematically, has given rise to
an ever-growing literature on “"niche overlap", "niche breadth", etc.
Hand in hand with these discussions the concepts of "interactive
segregation" and "species dominance" has shown some importance;
many parallels between insects (Brian 1956), birds (Svdrdson 1949)
and fish (e.g. Nilsson 1978, Svédrdson 1976). As regard fish, the
recent finding that exploitative competition by selective feeding
force species to segregate into their "realized niches" (litera-
ture compiled by Nilsson 1978) has given us a clue to monitoring
introductions of "exotic species", including subspecies, "stocks"
etc. The author refers to the paper by Ryder and Kerr (1982)
presented at this Symposium.

It is suggested that the introduction of "exotics" leads to any of

the following results. The introduced stock:

(i) is_rejected, because there is no "vacant niche" or predators

graze down the population at early stages,
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(ii) hybridizes with very closely related stocks, formerly

adapted to the ecosystem,

(iii) eradicates a stock that is either an "ecological homologue"

or a very available prey,

(iv) finds a "vacant niche" within the community, which means

that it adapts to resources that are not fully exploited

by other species, and finally makes it able to survive as

a member of the community.

The four alternatives suggested are demonstrated in the paper by

European and North American experiences.

1. THE NICHE CONCEPT

The niche concept has (as had once the concept of competition)

caused some confusion and semantic discussion ever since Grinnel's
(1904}, Lotka's (1932), Gause's (1934), Elton's (1946), Hutchinsons's
(1957) and many other trials to define the concept. Elton termed

the phenomenon "the status of an organism in its community", which

still stands as a simple as well as a good definition.

To fisheries biologists, forced as they are to use theory as a
"superstructure" to practical action called "fishery management”
(cf. Kerr's and Werner's (1980) enlightening discussion about
"academic" and "fisheries" approaches to niche analysis), it was
quite consistent that they objected to the seemingly stiff impera-
tive that "two or more species can not exist in the same niche",
as they frequently observed that fish for instance very often
consume similar food or share other essential resources (e.g.
Forbes 1914, Hartley 1948, Starrett 1950, Nilsson 1955, Larkin
1956) . In that context phenomena called "niche overlap”, niche
breadth", etc. were stressed by many scientists, interested in
species interaction (cf. e.g. Hurlbert 1971). The Swedish zoolo-
gist LOnnberg (1929) perhaps was the first one to formulate this




by pointing out what he in Swedish named “det dukade bordets prin-
cip”, by Johnson (1980} translated to "the principle of the smor-
gasbord® that is, "in Nature - miscellaneous animals make use of
one kind of food that is available in plenty, also such animals,
the "natural® or common food it does not seem to be" (Ldnnberd,

op.cit. gquoted by Nilsson 1960).

Hutchinson (1957, 1967) defined the term niche as an "N-dimen-
sicnal hypervolume® designating "the requirements of an organism
abstracted from the specially extended habitat. The habitat of

two species may overlap completely; it is empiwvically probable

that at egquilibrium, theiyr niches never do". Thus he diétinquished
between "the fundamental niche®, which means the virtue of a
species to make use of available resources through its physiolo-
gical capabilities, and the "realized niche", which ig that portion
of the hyperspace that is actually occupied, the difference being
due to exclusion from certain parts of the niche by other species

in the community.

This philosophy is in good agreement with the theories of "inter-
active segregation®” and “"dominance-subordinance”. This first-
mentioned theory (Nilsson 1978) means in a simplified way that
interaction between species or subpopulations of gpecies is a
fundamental variable creating "realized niches" sensu Hutchinson.
In even more simplified terms: cohabiting species are forced by
interaction to refine their virtues, when resources are at a
minimum. Many biologistg have spent much painstaking thinking on
this problem. For example, entomologists like Brian (1956), Park
(1954), Ross (1957), ornithologists like Svidrdson (1949), Cody
(1968), Mc Arthur (1958), fish ecologists such as Svirdson (1976),
Nilsson (1967, 1578) and Werner (1977), have arrived at very simi-
lar conclusions which eventually could be of help in judging whether
or not "exotics® should bhe introduced in a stabilized ecosystem.
Svirdson’s (1976) theory of "dominance-subordinance"” points to the
fact that the standing crops of fish in lakes are hierachical in
nature, which weang that the reduction or elimination of the Aomi-
nant species tends to lead to dragtic changes in the lower ranked
species. On the whole species with pelagic capabilities generally
are dominant over littoral specieg (8vidrdson 1876, Skud 1982, Ryder

and Kerr 1882).




The study of competition is, of course, closgely related to the
abovementioned problems. Park (1954), DBrisun (1956) and others
distinguished between two components in intergpecific competition:
interference and exploitation. Interference ameans a direct harm
to one or both species, for instavce by aggressive behaviour such
as fighting for territories ete. Exploitation, on the other hand,
meang an interaction that develops whenever one spacies is more
efficient to use available resources move easily and guickly than

thelr comnpetitors.

To turn from theory to practice, it seems to me that when Intro-
ducing a new species (population, subspecies ete.) into a new
j’;‘

“ates:

community, it may face any of the following

An exoltic gpecies:

1) gets rejected, because there is no "gacant niche®, or predators
graze down the population at early stages, or gets harmfully
infected by native diseaseg, or abiotic factors like temperature,
pH, etc. do not fulfil the needs of the spscieg at crucial cir-=

cumstances,

2) hybridizes wlth very closely related stocks, formerly adapted

to the ecosystem,

3) eliminates (completely or partly) a spscies that is either an

"ecological homologue®” or a very available prey, or is sensitive

to foreign diseases and parasites, cavvied by the exotic gspecies,

[y
—

or finds a "vacant niche" ("potential niche®, Wellcome, pers.

comri, 1982) in the community, which means that it adapts to food,
space, spawning sites, etc. that ave not fully exploited by
other species or stocks. It means also, however, that because

of competition, niche overlap, etc., the specles within the
community have more or less to purify their sgpecific virtues,
i.e. to restrict themselves to their "realized niches®, through

interactive segregation.

Fig. 1 is an attempt at modelling a Scandinavian exanple as regards

the "fundamental® and "realized® niches of thres salmonine species.
The hypervolumes of the niches are in the graph hypothstical, the
indications of the zooplankton communities based on guantitative

information (Nilsson and Pejler 1973).
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Fig. 1. Model of the "dimensions"” of the niches of brown trout
{Balmo trutta), Avctic chary (Salvelinus alpinus) and

whitefigh (Coregonus sp.) in allopatry and sympatry, and

the dominant svecies of zooplankton. (After Nilsson and
Pejler, 1973}

2. SOME PALEARCTIC EXAMPLES

European and Awerican immigrants have enthusiastically tried to
introduce specieg from one continent to another for a very long
time, in attempts to "improve"™ the native fauna. European starling,
house sparvrow, Buropean carp and brown trout are wellknown American
examples. Many of these attewupts, however, have failed or become
disastvous., As our North Bmerican colleagues have reviewed this
story in some detail (Courtenay 1982, Ryder and Kerr 1982), I will
mainly comment on some Buropean experiences, using the introduc-

tory scheme (l-4) above.
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this should by theory be the most likely outcome, as the indigenous
fauna should a priori be best adapted to the etosystenm in question,
and thereby should not accept an "intruder". However, several ex-
periences such as the overwhelming Australian ones, as well as the
worldwide plant introductions have provided tervifying lessons (cf.
Havlan 1981). ¥ish species on the whole, however, are less dis-
astrous as they mainly are introduced into more closed systems as

compared to tervestrial organisms.

Rainbow trout (Salmo gairdneri) a western North-American salmonid,

originally native to lakes and streams from Alaska to Mexico, with
many migratory and resident stocks and subspecies, has besen spread
all over North America and later to most continents: New Zealand,
Augtralia, Tasmania, South America, Africa, Japan, southern Asia,

Hawaii and many parts of Europe (MacCrimmon 1971).

In Burope it has, on the whole, been used as a "put and take"

iy

f

species, or a species cultured for direct consumption. However, as
far as natural reproduction is concerned it has on the whole not
been guited to Buropean habitats. For instance, Wheeler and Mait-—
land (1973) stated that in the British Isles "in spite of such
widespread introductions the species appears to have appeared in
relatively few places”, and Worthington (1941) listed only about
14 waters in the gouth of England and one in Ireland. The same ig
true as regards Scavdinavia, where many thousands of introductions
have been made since the turn of the century. In spite of thousande
off lakes being stocked with rainbow ever since the 1880°'s, just
two or possibly three reproducing stocks have been recorded. There
hags been much speculation on why these introductions have failed.
Just to mention a few possible reasons why, the presence of strong
competitors or predators may be mentioned. Also the genetics of
the species must be taken into account, evolved as it has at the
American west coast, rich in lime as a buffering substance, and
with verj few competing or predatory specles present (cf. Nilsson
and Northcote 1981). In Scandinavia the very disastrous acidifi-

cation problem, should imply a severe threat to the species.




Another apparently non-successful exotic species is the

{Oncorhyncus nerka) native to the American west-coast as a land-

locked variety. It was introduced in Sweden in 1959 in some ten

lakes and also in the Baltic,

The result was, on the whole, discourageing although the stocking
of kokanee fry in some lakes reclaimed with rotenone proved to be

successful., FPor instance in one case, one third of the introduced

figh were recaptured in a very esteemed shape. This experiencs
has led to the idea that kokanee might be a possibhility Ffor Fislh
farming. Some evidences for natural reproduction have appeared,

but has hitherto had very little significance. Of course, the
increasing acidification problem in Scandinavia leads us to be

less interested in trying to introduce species frow less acid
environments, for instance the American west coast, to our axbremns-

ly acid-gtressed environment.

Another example is the brook trout (Salvelinus fontinalis) which

wag introduced into Scandinavia at about the same time as the
rainbow trout. Although it appeared to he more successful than

rainbow trout in estabklishing breedin opulations it is now
pPop

Al

confined to cold headwaters of small streams where apparently it
could compete with the native brown trout. This is consistent with
the introductions of brown trout at the American east coast,
where, on the contrary, the introduced exotic forced the brook
trout €0 inhabit head water refugia of small streams (ct. 2.9,

Brynildson, et al. 1964).

The Danube salmon (Hucho hucho) can in thils context be treatad

very briefly. It was imported in 1963 to Sweden fram Yugoslavia,
and the general idea was that - in addition to being an sxcellent
game—f£ish - it could possibly use habitats apart from itz "eco-
logical homologue®, the Northern pike, or even compete wilh it.
The introductions, however, completely failed. No Danube salmon
hag hitherto for certainty been recaptured in Sweden, although

the places of release were chosen very carefully.

Ag to a more comprehensive review of the introductions of this

. —_ Y v ' . o P
species, I refer to Dr. Holdiks paper in this gsymposium, and I
certainly appreciate his statement that the failures of introduc-—

tion mostly "are due to the ignorance of the ecology of this

species”, which ig now threatened with extiction.
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Similar results have characterized many other introductions of

Pomme fish® in Burope = mailnly centrarchids such as rock bass

(Anbloplites rupestris), pumpkinseed (Lepomis gibbosus) - and

above all larvgemouth bass (Micropterus 5alm<ideb) and smallmouth

bags (Micropterus dolomieu) . As Lo the twoe last mentioned species,

Whaelar and Maitland (L973) have stated that no poPulation has
been established in the British Isles. The same is true for Scan-
dinavia (Svdrdson, pevs.comm.), in spite of early attempts of
introductions. Temperature in connection with hatching has been
put forward as a main factor in context with these failures of

acclinatization (Svirdson, pers.comm.) .

Thig lagt theory of "rejection™ is alsco to he considered in the

case of introductions of grags carps (mainly Ctenopharyngodon

idella) into temperate European areas where water temperature and

other factors like water flow at crucial stages are unsatisfactory.
Tt is of course impossible, in the frame of this Symposium, to

gat. into too many details, but we have, as I see it, just to re->»
comuend that introductions of "exotics® sghould not be done with-
out careful consideration, where scientists have a very important

responsibility.

212 Hybridization

!_.l..

Mayvy (1963) very esarly stressed the significance of hybrildization
between clogsely related species or subspecies, often leading to

a "subspeciation in vegress" (Svidrdson 1970). Sibling species
hybridize, like coregonids and Salvelinus (Svirdson 1970, Nyman
et al, 1961). Rainbow and cutthroat trout, cyprinids and many
other taxa also hybridize, as well as "sgtocks® introduced to
improve fishery. Hybridization (cross breeding) can be devided

into btwo categories: intragpecific crosses between strains "stocks",

"vacea" eto. or interspecific crosses between species. lHybridiza-

tion can achieve either of two favourable outcomes: viz. 1) heterosis

or hybrid vigour, or 2) non-heterotic effects, "the performance of

the progeny as the result of simple combination of parental geno-

types® (FAO 1981).




Apparently the effects of hybridization can be favourable or
disastrous, which all prompts for careful decision. New "sibling
species" sghould not be stocked without the serious consultation

of genetical expertise.

2:3 Elimination

The elimination of organisms by introducing exotics has for many
decades been one of the most delicate discugsion subijects, ever
since the naive attempts of the piloneers to improve the natural

resources.

Experiences from the introductions of terrestrial animals or plants
have taught us that the outcome can - from an anthropocentic view -

be manyfold, simply speaking either:

1) an "exotic" eliminating a less esteemed species, or

2) an "exotic" eliminating a more esteemed species,

The agents provided by the introduced "exotic" can be~é;g¢ competi-

tion, predation, introduction of deseases, parasites etc.

There are few evidences of really favourable introductions caused
by exotics eliminating native species, apart from successful intro-
ductions of carp, grass carp or brown trout in areas where these
species are looked upon as more favourable than native species.

For instance, brown trout or rainbow trout have been looked upon

ag good alternatives to native species. Brown trout, however, has
been shown to interact with brook trout where it has been intro-

duced - especially at the American east coast.

More severe have heen deliberate or accidental introductions of
species harmful to the native fish community, profoundly con-
sidered by our North American colleagues (Courtenay 1982, Ryder
and Kerr 1982).

I have chosen two cases of disastrous introductions of exotics
into kEuropean water, one by predation the other by classical

Darwinian competition.




Every fisherman knows that the Northern pike (Esox lucius) most

often has made impossible the coexistance of many species sensi-
tive to predation. For instance Toner {1959) egiiwated that 2 594

)

pike in two lakes consumed approximately 112.5 tons of brown troub
in one year, and Went (1957) gave strong evideonce that pike was
not native to ITreland but has eliminated the salmonids in some
very important salmonid waters because of introduction. In Scandi-
navia the presence of pike has made the introduction of, above
all, salmonids impossible. Strong evidence has been offered by

the many experiments of reclaiming "coarvge figh waters® by rotenonea.

The introduction of pike into salmonid waters, thus, is a good

example of unfortunate predation on esteemed species.

The elimination of "ecological homologues”, however, seems to imply
a still more important problem. This means a competition that is
not only a matter of interactive segregation but a real elimina-
tion of a species that is unable to defend the niche it was once

adapted to,

I am not competent to give a world-wide vreview of this problem,

but I have chosen to select cne example that has been very care-
fully studied. My example is the introduction of whitefish
(Coregonus sp.) into brown trout—Arctic charr lakes in the noxrth

of Sweden. This is a very complicated story, which has been
elucidated through Gunnar sSvdrdson's (1861, 1979) important studies
of the ecology of Arctic charr-whitefish interactions. Already
Ekman {(1910) observed that introductions of coregonids tended to
eliminate charr populationsg. Svidrdgon’'s (1979} studies have shown
that notably one species of whitefish, the "dlvsik® (Coregonus
lavaretus) has been especially adverse to charr populations. Fig. 2
shows the elimination of Arctic charr through the introduction of
"Fdlvsik" in a Northern Swedish lake. After the introductlon in this
lake no catches of charry have been recorded. Recent invegtigatlons
(Nilsson and Pejler 1973) have indicated that "sive bilaged™ pre-

dation be the fundamental factor in this context,

2:4 Vacant niches

The idea to f£ind organisms that fit in with an ecosystem where

there possibly is a "vacant" niche that ig not fully exploited by
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Fig. 2. Decrease in the gillnet catch of charr (Salvelinus alpinus)
as the catch of the introduced whitefish (Corag

(Coregonus sp.)

increased, Lake Vidstangjd, North Sweden. From Nilgson (1967)

native species should be the main philosophy behind introductions

of exotices: a Phoenix.

The search for the Phoenix has in the light of History been both

troublesome and time-consuming - sometimes even horrid and awful.

As time is short I will just give one Swedish example which in-
volves three aspects of the introduction of exotics, viz. two

active introductions of food organisms (Mysis relicta and smelt)

and one predator (Salvelinus namaycush) in the same lake. The Lake

Storsitn is one of the large lakes of Sweden (surface area 456 km2,
with a complex fish community, dammed for hydroelectric pUrnoses)
which is important both for professional and sport fishery, but

has declined as regards Arctic charr and brown trout fishery, mainly

baecause of hydroelectric constructions.




To improve the adversely affected fishery it was decided that the

American lake trout (Salvelinus namaveush) should be introduced

in order to "convert" the flesh of four species of whitefish into
more valuable food as well asg sport fishing opportunities (ef.

GOnez i and Nilsson 1982) .

Simultaneously the glacial relict Mysis relicta was introduced

into the head waters of the lake and soon appeaved as a very im-

portant member of the plankton community of the lake as well as

an important fish food organism.

The growth rate of the lake trout initially was very good (Fig. 3)
but after some years the growth declined, possibly because of

overgrazing of pelagic food orgarnisms, such as stickleback

(Pungitius pungitius) and dwarfed Coregonids (Fig. 4). At last

it was decided that another food organism should be introduced -

fter much discussion and devoted concern - the smelt (Osmerus

& nnus) was introduced in 1974. The population of smelt very
rapidly increased, and after only 3-4 years it became the most
important food of both lake trout and Arctic charr (close to 100

per cent in 1980).

The Storsjidn Story to me provides a very interesting example of
how three exotics (lake trout = predator, Mysis = invertebrate
prey, and at last smelt = fish prey) interacted in a way that by
now looks satisfactory, albeit we certainly have to study all
interrvelationships carefully before we are ready to design an

ultimate model how to manage a fish community gsimilar to this one.

3.  SUMMARY

¥ now have to try to summarize these few examples of introductions
of exotics in Burope, which is an enormous task. For instance, 1
have not mentioned Southern European examples, but stuck to
temperate-Alpine—Subarctic examples. Nor have I touched the really
fmportant disadvantages of intreoducing exotic parasites or other
disastrous diseages by introducing one figh species from one con-

tinent to the other. I am afraid I just will have only to refer
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to Drs Fijan (1982}, Reichenbach-Klinke (1982) and Molnar (1982)
at this Session and the problem of infesting European crayfish
populations through the American crayfish-plague, treated in |

other Sessions (Flirst 1982).

As a final rekommendation I would like to refer to a recent FAO
Technical Paper (No. 217, FIRI/T2L17, 1981). Citing point 7.2.1

in the paper: "Introducticns of new species. into aguatic systems
has often had serious consequences on existing resources. Govern-
ments which do not now have mechanisms to ensure that an objective
analysis of risks precedes the introduction of an aguatic organism
into national waters should take immediate steps to establish such
mechanisms. Genetic, behavioural and ecological data, as well as
potential for introduction of disease, should be included in the
risk analysis, In this connexion governments should be aware that

the probability of escape of cultivated aguatic species (even




those kept only for research purposes) is so high that intent to
confine imported aquatic animals does not obviate the need for

such risk assessment."

On the other hand the introductions of exotics seem to have been
favourable in my cases referred to above. So, there still stands
an imperative to introduce exotics only when there is a solid

scientific adviee to act.
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THE SWEDISH EEL STOCKING PROGRAMME
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ABSTRACT

The drastic decline in the catches of silver eel and upstrean

migrating yellow sel have stressed the need for rest ~oaking
Swedish watevs.
The traditional method of stocking eels 18 to use vel latively lavge

yellow e=l (L0-3100 g =ach) caught in the gea ov during thelr migra-
tion in rivers. Since L1976 elvers have been imported from France
and stocked wmostly in lakes and in the Baltic Sea. Some of the
elvers have algo been grown to a larger size in fish Tarms and
subsequently used as stocking material or as seedfish for Further

culture.

spite a long tradition of stocking lakes with eels, (at least
with the large spacimens), the knowledge of stocking density,

return, sconomy ete, iz poor. In order to incresse that knowladoe

and to e

ptimate the importance of eelstocking, a projact
bequn in 1877, Within this project the dynamics of a nuwber of
yellow eel populationz along the Swedish coast and in gome vives
were studied in ordev to determine the influence and effect of
gtocking. As part of the investigation a few lakes were stocked

in 1979-80 with koown aumbers of large yellow eals, elvers and
intermediate-~gizsed sals from a fish farm, respectively. The eel
populations of these lakes were then studied with respect to down=

stream migration, qrowih, sex ratios, predation on eels ete,
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THE SWEDISH BEL STOCKING PROGRAMME

Introduction

‘Bel stocking of lakes is an old tradition in Sweden. As early as
the 18th century, lakes were stocked with eels (Gyllenborg 1770).
Trybom (1893) recommended trapping and building of eel ladders in
order to improve the fishery and to distribute eels into new water

areas.

The commercial catch of eel in Sweden has decreased rather
drastically in the last 15 years (Fig. 1). This fact has actualized

plans about restocking the Baltic Sea and lakes with young eels.

Commercial catch,
metric tons in thousands

34

N o1 <1

s East coast
-===South coast
—  West coast

Fig., 1. The commercial eel catch in Sweden 1930-80.

The decline of the Baltic eel population has been described in
detail by Svirdson (1976) and the ultimate cause seems to be a
decrease in the immigration of elvers and young yellow eels. Svérd-
son (1976) discussed changes in the North Sea as possible reasons

for the reduced immigration of glass eels. He mentions a lower




frequency of westerlies, lower water temperature and a more arctic
predator fauna. All these factors resulted in more unfavourable
conditions for the drifting glass eels. The decrease in immigration,
which has become apparent along .the coast of Sweden, is presented
in Fig. 2. The decline of the Baltic sel population has also
appeared as a diminished catch of eels per unit effort, both in
Sweden and in Demmark (Hoffman et al. 1979, Neuman and Thoregson
1981) . The average weight of silver eels has increased, probably

as an effect of better growth due to decreased intraspecific
chpetition within this smaller population (Hoffman et al. 1979,

Neuman and Thoresson 1979, Neuman and Thoresgsson 1981) .

1 s River Gota Glv
| wmeemaes M Lagon
0l ~— n s w Motala strom
| \ f%, s Datdlven
g . — Mérrumsdan
6M
L
. N“"l&
2ﬁ .o". R ey
. . i
%°:g°:i@mg$_:mifﬁ:$ﬁu
1935 40 45 50 55 60 65 70 75 1980
year

Fig. 2. Ascent of elvers and yellow eals in £ive Swedish rivers.
(Compared with the mean of the pericd 1977-81 = 1 unit.)

In order to improve the low eel catch situation, large scale
introductions of elvers were proposed by Svidrdson (1976) and some
introductions of elvers have actually been undertaken since then.
Elvers (about 1.5 metric tons) were imported from France 1976-80
and stocked mostly along the coast and in lakes. Yellow eel for
stocking purposes, dgenerally about 35-45 cm in length, have for
many years been sorted out from the commercial catch in the Straits
of Oresund and on the West coast. In later yvears also intermediate-

sized eels have been cultured, for stocking purposes, at a fish




el uging heated water. Lake Vinern, the largest lake in Sweden,

has in additlon to yellow eels, been stocked with elvers and small

"'F‘

vellow eels trapped at the downgtream dams of the lake. Stockings

since 1900,

@

with the latter waterial has heen practised

g

The extent of the total stocking activity for the last

EARY
el
-
;
o
=
s
ik
o

vear period has been about 250 kg of elvers, 14 metric tons of

yellow eels and 150 kg of cultured eel annually.

Since 1979 the Swedish Board of Fisheries has had about 425,000 Sw.Cr.
available annuvally for actual eel stocking experlmen ts. Other funds

nay for additional stocking beyvond this sum,

Although the stocking of lakes with eel has been practiszsed for many
years, not much is known about the economical and ecological results.
Tun connection with this wmore intensified stocking programme there-
fore an evaluation project was begun. Hopefully thisg project will
lead to an increase in knowledge about eels, with special emphasis

on stocking and sgtocking vresulis,

and Methods

Gize, age and sex rabtio

it hag been suggested that larde seale gtocking of Swedish waters
g
10 ﬂm},

@

be done with elvers, i.e. more or less pigmented small esls (=
with at least outer pigment on the tail (BIFAC 1%81). aAs the Baltic.

ezl gtocks, except in the southernmost parts, are recrulted from

vollow eels, larger and older than glass eels, elvers planted alond
/ 4 = . 7 .
fast coast would be well defined new vear classes in the

population. These "artificial® year classes ave believed to change

3«
L&

c- and age-distributions in favour of amaller and younger eels.

ced that sex ratios in eel populations could

Syidrdeon (1976} sugges
boe used ag an index of abundance. According to Sviardson's theory,

fenales have developed an effective dispersal mechamiam but the

males often gstay and become overcrowded in coastal and estuavine
waterg., This difference in behavicur is thought to be the evolu-
tionary reproduction strategy of this species, allowing females

Lo grow big and produace high numbers of eggs
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To estimate . the value of stocking the Baltic with eel, yvellow eels
were sampled annually from 10 stations. Six of the stations are
situated along the coast of Sweden and four of them are traps in
rivers (Fig. 3). From each station 100 eels have been sampled
annually, since 1977. The eels were delivered deep-frozen to the
laboratory and when almost thawed they were analysed with respect
to wéight, length and sex. Age was determined on ground otoliths
in both transmitted and reflected light. Sexing was performed in
the traditional way, i.e. gross morphological examination of the
gonads. Histoloqicai slides were made according to Dolan and Powsy

{1977) from all organs or Syrski and from all undifferentiated

L

EAMPY,ING STATIONS o

specimens longer than 200 mm.

1 River G&ta dlv
2 Ringhals

b

Barsebhick
4 River Mdrrunsin

Torhamn

o

Simpevarp

]

Comparison area

River Motala strdm

oo

Forsmark
10 River Daldlven.

EXPERTMENTAL LAKES

A Angersidn
L Angen
¢ Omenen
d Frisksitn

e Ghtemaren

f Fardume trisk

Fig. 3. Locality of eel sampling statlons and experimental lakes.
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ch lakes

d.

Az another attempt to increase knowledge on sal and eelatwckiﬁgﬁ
6 lakes were stocked with known numbers of the different sized

material described earvlier. Information about the lakes and the
stocking material used are summarized in Table I and in Fig. 3.

The populations in these lakes were studied with regard to down-

am migration, growth, sex watio, wredation upon eta..

Llaneous

Subcubaneous dye-marlking with Alalanblue (Hart and Plicher 1969)
1.

has heen tried in connection with coast stockings with vellow eels

(25-45 cm in length). Obszervations made by fishermen and from taest

fizhing are expected to give more direct information about both
the marking methaod and value of stocking.

Az a very valuable supplement to the move practical work numbers of

azscending eelg from 22 vrivers weve collected continucusly (Fig. 4).

I the preliminary work of the evaluating project a study of

i

Literature about eal stocking was undertaken. Used or vecommended

stocking dengities and experisnced recaptures in Burope are
sumpmarized in Wicksastrdm {19792) . He rocommends annwal stocking
with about 100 elvers or 20 yvellow eel ner hectare in wedium
and high productive waters. Tn waters with poor nukrient supply

ER

yvellow eels per hectar and year <an be sali

\
0

j83)

25 wlvors o

Ficien
~mrmadiate-sized eel From fizh farms or swall yellow eel £all

pomewhere halfway between. Wlickstrdm {(1279) also discussed the

Fail =y

choice hetwean the differant stocking materials in an economic

]

respect, With the prices and knowledge at that time, bilg yellow

gesmnad o bhe the most economlc choice. The differvence in &

|=.J..

L IHE

until recapture plaved an impectant role in these calculatlons.

The large material of sawplad otoliths and data on weight, length
and sex have not been completely analysed wvet. However, the size
distributions from sach sampling station ave summarized in Figs.

5oand 6,
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RLVERS

Lijungan
Lijusnan

Gavliean

Daldlven

M
(o

Nykdpingsén
Kilaan

Motala strdm

o -3 o

Botorpsstrdommen
9 Emén

L0 Alsterin

11 MOrrumsan

12 Skribein

13 Helgean

14 R&é&n

15 R8nnea

16 Lagan

17 Nissan

18 Etran

19 Morupsan

20 Tvadkers kanal
21 viskan

22 Gdta dlv

#ig, 4. Swedish wivers where ascending elvers and yellow eels are
trapped and recovded annually.

In the research lakes a few eels have been trapped in the outlets.

in Lake Angen, stocked with yellow eels (average length 370 mm)

in autumn 1979, about 5% migrated downstream in the following spring.
Of the cultured eels (average-length 117 mm) stocked in Lake Fardume
marsh in auvtumn 1980, only a few specimen were caught during 1980
and 1981, |
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Fig. %. Size distributions of eels sampled at six coast localities.

Some results have also been obtained from lakes not dirvectly in-
cluded in the project. Fig. 7 presents the yield and numbers of
stocked eels in three lakes. Important ecl fisheries have been

built up in Lake MElaren and Hij8lmaren. This must be due mainly
to stocking gince natural rsocvultment must be very low nowadavs,
according to the low numbers of ascending eels trapped in nearby

rivers. The stocking material has unfortunately varied much in
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Fig, 6. Size distributions of ascending esls sampled in four rivers.

size (and age) in these lakes and in many other cases. This makes
comparigons and correlations difficult. As a "technical® attempt
to facilitate comparisons “stocking eel units” were used in Fig. 7,
This unit takes into account our rvecomwended stocking dengiviles,
which in turn takes expected smurvival, sex ratio, etc. into con-
sideration (Wickstrdm 1979). Expressed in these units about 7,5
elverg are comparable to about 2,5 10 gram eels which in turn are
agquivalent to one 100 gram eel. However, no correlations have been
calculated as we do not yet know the accurate age of eels in the

comnercial catch from these lakes,

fw
1
0
e
o
o
4]
-
O
o

The decline of the Baltic eel population is believed to reflect
some climatological changes in the North Sea (Svirdson 1976).
According to Hangen et al., (19281) temperature in the Northern

Hemisphere decreased by about 0,52 ¢ between 1940 and 1970,
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¥ig. 7. Vdeld and numbers of stocked sels in three Swedish lake .
(despite a rapid €O, build=-up during the same time period). This
ig coincident with the negative trend in numbers of ascending
eels in Swedish rivers, reported by Svirdson (1976), see also
Flga. 2 and 9, Hansen at al (1981) atao describe an increase
in temperature of about 0,2" € since 1970 in the northern hemi-
gaphere. Whether thig will cveate bett gurvival conditions for
eel-larvae and glasgg eels deifiing in the Atlantic Ocean and
the North Sea, will not show up until
inflexion in 1970. If this iz indeed

. in
several years after the
the pase,

elver immigratlion
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may hove slowly increased from 1973 and an increase in comnercial

3 (N

catoh can be expectad about 1983 at the earliest (assuming a
silver eel age of 10 yesrs). We have no indications of such a
development in dmmigration, possibly due to disturbance from
annual fluctuvations. Awalted results from our stocking activity,
however, could very well be "disturbed” by this climatological

change.

As the Swedish eel fishery has already decreased considerably and
ig expected to decrease even further, recrultment must increasa
guickly. We must therefore use a combination of the different
stocking eel sizes available, big yellow eels for recapture ale
veady some vears later and elvers for longterm improvement.
Cultured fingerlings play, with their intermedinte size and
recapture time, an important role in this plan. Unfortunately

the size (and age) of yellow eels used for stocking coincides
with the natural immigrants in &he Baltic area (Agi et al. 1971).

This creates difficulties in interpretations of sampling vesults.

Mumbers of immigrating elvers and vellow sels have decreased in
the River Gota Alv, as depicted in Fig. 2. This is obvious 1if we,
like Svirdson (1976) measure the amounts in kg. During this
neriod of decline the averags weight, calculated from ohserved

numbers/kg, has also decreased (Fig. 8). This can be duse to some

Weight {g]

1925 30 an L0 &5 o0

0
R

50 65 70 75 1980

Fig, 8. Calculated average waight of ascending Q@l“ in River Gota
( ]
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technical changes of the eel ladder or changes in waterflow
regimes, etc. allowing the smallest eels to ascend more easily.
One might, if this iz the case, expect that ascending eels are
smaller now but as numerous as formerly. However, in Fig. 2 the
calculated numbers are presented and a negative trend is cbvious.
Thus, ascending eels have decreased, both in weight and in numbers.
The proportion of older eels ought to increase when the inflow of
elvers diminish. Qur observations are contradictory, so we have

to find another ex@lanationu Formerly when elvers and small yvellow
eels were more abundant in the River Gbdta Alv, predation and
competition from large eels presumably reduced the proportion of
elvers {(Moriarty 1978). Nowadays, the abundance of large eels is
lower and the proportion of surviving small yellow eels and

elvers can increase. If thig is a true hypothesis the average
welght will increase, if and when elver immigration increases in

the future.

The import of elvers 1s essential for our stocking programme. Un-
fortunately the import has not worked as expected, due mainly to

a fear of introducing fish diseases.

Mumbers i thousands

Bao -
GO0 -
#
=‘\\‘:_.'
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1945 4 45 50 5% 60 65 70 75 1480
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Fig. 9. Caleulated nuwnbereg of ascending eels in River Gbta dlv.
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Infectious pancreas wnecvosis (IPN} vivus has besn

elvers, both £rom France and the United Kingdom
Chhastel 1280, Hudgon et al, 1331) . BElvers mav possibly act ag

tarriervs for TPN-digease and way infect salmonids in both culture

and natural waters. The former lwport of elvers from France was

therefore prohibited by Swedish auwthorit in 1981, A guavantine
has now been built in sgoubthern Sweden and in 1382 elvers will be
inported from the River Severn in the United Kingdom. If the

C.-n
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