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INNGANGUR

Ein tydningarmikil tdttur i arbeidinum hji Fiskirannsoknarstovuni er samstarvid
innan Altjoda Havrannséknarradid ICES (International Council for the Exploration of the Sea).
A hverjum dri i oktober er arsfundurin hja hesum felagsskapi, har nyggjastu kanningarurslit,
®tlanir og tilradingar verda legd fram. I ar (1990) vard fundurin hildin i Keypmannahavn,
har ICES eisini hevur havudssati, og 4 fundinum, sum var fra 3. til 9. oktober, voru n@stan
300 ritgerdir og fragreidingar lagdar fram., Umleid 400 granskarar véru 4 fundinum.

Samlad yvirlit og tvitek av ellum greinum, sum vérdu lagdar fram, eru 4 Fiskirann-
soknarstovuni, og vit hava roynt vid hesum riti heilt stutt at draga ter greinir fram, sum
serliga kunnu hava dhuga hjs foroyingum; ikki so at vit endurgeva ter i sini heild; men i
stadin so, at vit greida frd hevudsinnihaldinum. Tey, sum hava hug at lesa alla greinina ella
adrar greinir, sum vit ikki nevna, eru vazlkomin 0t 4 lesistovu okkara.

Arbeidid innan ICES er bytt sundur i tver radgevandi nevndir og 12 visindaligar
nevndir. Ter radgevandi nevndirnar eru ACFM (Advisory Committee on Fishery Manage-
ment), sum ger tilridingar vidvikjandi stovnsrakt og ACMP (Advisory Committee on Marine
Pollution), sum ger tilradingar vidvikjandi ddlking av havinum, Ter 12 visindaligu nevndirnar
vidgera ymiskar tettir innan hav- og fiskifredi. Tzr eru:

B Fish Capture Committee vidger fiskihattir og ekkdloddkanningar
C Hydrography Committee vidger havrannsoknir

D Statistics Committee vidger roknihzttir innan fiskifredi
E Marine Environmental Quality Com. vidger havumhvervi og dalking

F Mariculture Committee vidger havbunad

G  Demersal Fish Committee vidger botnfisk

H Pelagic Fish Committee vidger flotfisk

J Baltic Fish Committee vidger Eystursjogvin

K  Shellfish Committee vidger botndjor

L Biological Oceanography Committee vidger &ti og grodur

M Anadromous and Catadromous Fish Com. vidger laks og tilikan fisk

N Marine Mammals Committee vidger havsugdjor

Tey ymsu ritini, sum verda legd fram 4 fundinum, verda vidgjord i einari (vidhvert
fleiri) av nevndunum, og tey eru merkt vid einum stavi, sum visir til nevndina. Hetta eru teir
stavir, sum eru vistir framman fyri hverja nevnd i yvirlitinum. Sidan eru greinirnar
talmerktar. Greinin C:3 er sostatt tridja greinin i Hydrographic Committee.

i restini av hesum riti hava vit drigid fram nakrar havudsspurningar, sum vit halda hava
serligan dhuga. I vidgerdini visa vit til samandrattir (abstract) av teimum greinum, vit hava
hiidid havt mestan ahuga, og hesir samandrattir eru savnadir aftast i ritinum og skipadir i
bokstavared eftir hverji nevnd, teir hoyra til. Afturat teimum fundum, sum véru hildnir i
teimum ymsu radgevandi og visindaligu nevndunum, var eitt Minisymposium um drin &
botndjor i Nordsjénum, og samandrattir fra ti eru eisini vid.



RADGEVING

Ein tydandi partur av arbeidnum hji ICES er at geva limalondunum rdd um, hvussu
tey eiga at troyta fiskastovnarnar i komandi drum. Til hetta endamal eru arbeidsbolkar, i0 4
hverjum dri vidgera stoduna i stovnunum 1t fré tilfari savnad inn av fiskirannséknarstovum,

Fyri Feroyar eru tad serliga arbeidsbélkurin fyri stovnarnar i utnordi (4ssess:20), i0
hevur dghuga. Hesin vidger botnfiskastovnarnar tosk, hysu og upsa undir Feroyum, upsa undir
islandi, kongafisk, blilongu og svartkalva undir Feroyum og Islandi. Men eisini arbeiGs-
bolkarnir, i vidgera svartkjaft (Assess:3), atlantoskandiska sild og lodnu (4ssess:5), makrel
(Assess:19), laks (Assess:11) og eisini arbeidsbélkurin, id vidger stovnarnar i Barentshavinum
{Assess:4), hevur okkara stora dghuga.

Fragreidingarnar og nidurstedurnar hjd arbeidsbolkunum verda vidgjerdar av
radgevandi nevndini vidvikjandi stovnsrekt {ACFM), i sidan kemur vi0 endaligu tilradingini
fra ICES (Reports of the Advicory Committee on Fishery Management, 1989, Cooperative
Research Report 168).

Bzdi fiskifredingar og tey, id umsita fiskiskapin, eru viShvert 6jevn 4 mali um, hverja
tilrading ICES skal geva. Summi lond og samtekur av londum vilja helst, at ICES kemur vid
einum tali fyri mest loyvdu veidu i negd (Total Allowable Catch, stytt TAC) av einum
fiskastovni komandi 4r ella tvey komandi drini, Onnur lond vilja heldur hava, at tilradingin
er ein veida i nogd innan avis trygg livfredilig mark.

Seinri matin loyvir fiskivinnuumsitingunum betur at styra fiskiskapinum vid atliti bedi
at steduni i stovnunum, t.d. stedd 4 gytingarstovni og tilgongd, og steduni i vinnuni. Gl eru
samd um i prinsippinum, at hesin matin er tann beinasti; men tey, id heldur vilja hava fyrra
mdtan, visa 4, at myndugleikarnir (politikkararnir), um teir hava eitt val millum tver
veidinegdir, at kalla altiJ velja hegsta talid og oftast meira, og at tad ti er uttan meining at
geva tvey tel. Fiskifredingarnir eru ti noyddir at spzla politikkarar.

Drigt ordaskifti var um hetta 4 arsfundinum. Til demis hevdi Feroya Landsstyri skrivad
til ICES og fylst 4, at radgevingin fyri stovnarnar undir Foroyum var tilvildarlig og ikki fylgdi
seinra matanum nevndur omanfyri. Av fyrilestrum undir hesum ordaskifti kann eisini nevnast
greinin H:21 vid heitinum The choice of target fishing mortality in herring fisheries.

VEDURLAGSBROYTINGAR OG FISKASTOVNAR

Vedurlagsbroytingar, sum stava frd mannaavum, fara ivaleyst at broyta livikorini hja
folki komandi eldina, og négvir visindaligir felagsskapir hava tikid henda spurning upp sum
ein tann tydningarmesta i sinum arbeidi. YCES hevur leingi verid vid i hesum arbeidi 4 dvisum
okjum; men litid er gjert vid spurningin um, hverja dvirkan vedurlagsbroytingarnar fara at
hava 4 fiskastovnarnar. Hetta er t6 ein upplagdur spurningur hja ICES at vidgera, og hetta var
ein tann mest umreddi spurningurin 4 fundinum i dr,

Ikki voru nogvar greinir, sum hovdu beinleidis urslit. Eitt undantak var C:36, har
kannad vard, hvussu ymisk fiskasleg sambert yvirlitstrolingum i 21 4r hava flutt seg sudur
ella nordureftir fram vid Norduramerikansku Eysturstrondini samanborid vid hitabroytingar
hesi somu 4rini. Kanningin vidgjerdi 36 ymisk fiskasleg, og urslitini benda 4, at tey kunnu
bytast i nakrar bolkar, sum skikka s®r ymiskt métvegis hitabroytingum.

Ein onnur dhugaverd grein var G-49, sum vidgjordi vekstur av ymsum fiskasiegum i
Barentshavinum sum yngul, t.v.s. fyrsta arid, og samanbar veksturin m.a. vid hitan i sjonum.
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I greini G-24, vard eitt modell lagt fram, sum visti, hvussu veksturin hja fiski i midal
er dvirkadur av stovnssteddini og hitanem nidri vid botnin. Utrokningarnar vérdu gjerdar
vidvikjandi 7 toskastovnum i NAFO-gkinum (t.e. i vestara parti av Norduratlantshavinum).
Nidurstedan var greid; visast kundi, at badi stovnsstodd og hitin i sjonum hava munandi
avirkan a, hvussu fiskur veksur, Sterri stovnur og kaldari sjégvur minka um veksturin. Vist
vard 4, at td ein stovnur er nidurundirkomin og roynt verdur at menna hann aftur, kann
vaentast, at veksturin verdur minni, so hvert sum stovnurin gerst storri.

I eini adrari grein, G:25, vard umframt stovnsstedd og hitan i sjonum kannad, hverja
dvirkan steddin 4 lodnustovninum i NAFO-gkinum 2J3KL dvirkadi veksturin av toski i sama
oki. Vid sama modelli, sum vist er 4 omanfyri, vard komid til, at lodnustovnurin ikki kann
sigast at hava dvirkan 4 veksturin av toski i hesum ekinum.

Fra Fiskirannséknarstovuni hevdu vit eina grein um tosk og hysu undir Foroyum, sum
fyri part nzrt vid henda spurning (G.33). Urslitini i hesi grein verda nzrri vidgjerd i einum
komandi riti i redini: Fiskirannsoknir, og vit vidgera hana ikki narri her; men skulu bert
nevna eitt av urslitunum, sum er, at vedurlagsbroytingarnar ventandi fara at hava ymiska
avirkan a tosk og hysu undir Feroyum. Toskurin tykist vera n6gv minni vidbrekin enn hysan;
helst ti, at hann tad fyrsta arid heldur seg nzrri landi og er minni merktur av skiftandi
vedurlagi,

Eitt tad mest dhugaverda i hesum sambandi eru t6 ter ®tlanir, sum eru um samskipadar
kanningar. Hesar fara serliga at snigva seg um dvirkanina av vedurlagsbroytingum a tosk
undir heitinum: A Study of Cod and Climate Changes. Fyribils fragreiding (G.:50) frd ti bolki,
sum fyriskipar hesar kanningar, vard legd fram, og semja var um at leggja storan dent 4 hesa
®tlan, Fiskirannsoknarstovan er vid i hesi kanningarztlan, sum fevnir um allar toskastovnar
i Norduratlantshavi, eisini tosk undir Feroyum.

HAVRANNSOKNIR FRA FYLGISVEINUM

Tad eru longu négv ar sidan, at farid vard undir matingar av havinum fra fylgisveinum
(Remote Sensing), og négvar mdtingar eru gjerdar, eisini i okkara sjégvi. Torfert hevur té
verid at faa hendur 4 matingunum, og t&r einastu matingar, sum hava verid nakad nyttar her
hja okkum, eru hitamdtingar fra fylgisveini. Arbeitt verdur vid at gera heimsumfatandi yvirlit,
sum kunnu gera tilfarid Iettari at koma til (C:37).

Adrastadni hevur eisini négvur dhugi verid fyri arslitum fra the Coastal Zone Colour
Scanner (CZCS), sum fra fylgisveini matar litin i sjénum, og vid ti sigur négv um grédurin,
Kunnleikin til grodur i feroyskum sjégvi er litil, so stér nytta hevdi verid av hesum matingum
hjia okkum; men ter hava ikki verid atkomiligar. Nu er arbeidid at gera eitt nytiligt yvirlit
farid i gongd innan ESA (European Space Agency), og sambzrt C:47 kunnu vit kanska rokna
vid at fda nytiliga vitan frd hesum um eini tvey dr.

DALKING AV NORDSJONUM, SKAGERRAK OG KATTEGAT

Dilkingin av Nordsjonum hevur i fleiri 4r verid ein spurningur, sum hevur stéran
almennan og politiskan dhuga, ICES er radgevi fyri stjérnir og millumtjoda ddlkingarkonven-
tiénir, og hesin spurningur hevur verid négv vidgjerdur innan ICES 4 teimum seinastu
arsfundunum. Skiljast kann millum tveir havudsspurningar.
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Eutrofieringin av Nords jgnum er tad, sum hendir, ta tadevni verda ford ut i havid og
okja um grodurin. [ sjalvum szr ger hetia ikki skada, tverturiméti vil onkur halda, men um
illa vil til, kann ekti grédurin taka so ndgva ilt ur sjénum, td hann rotnar, at ov titid verdur
eftir til fiskar og botndjér at anda, hetta nevnist hypoxia. Greinirnar Mini:5, E:4 og E:6 lysa
airslit av kanningum i ekjum, har ilttrot hevur verid, og gera samanberingar vid sjukueydk-
enni hja fiski i hesum okjum. Mesta dvirkanin av eutrofiering hevur, sum vaentandi var, verid
nezr landi, og nogv tjak hevur verid, um opnu partarnir av Nordsjénum eru eutrofieradir.
Fragreidingin frd einum arbeidsbolki innan Shelf Seas Oceanography (C:8) gevur eitt yvirlit
yvir natturligar og mannaskaptar keldur til tedevni i Nordsjonum og vidger eisini gamlar
matingar av tedevnisnogd, og kemur til tad nidurstadu, at hoast tydiligur vekstur er i Eystur-
sjonum, i Kattegat og Skagerrak og fram vid strandaskjunum i Nordsjénum, so eru hesar
matingar so 64litandi, at torfort er at gera av, um vekstur hevur verid i opnu pgrtunum av
Nordsjonum. Ikki var full semja um hesa nidurstedu (C.7).

Ddlking vid eitrandi evnum er hin hevudsspurningurin i Nordsjénum. Hesi evni eru
serliga olja, ymisk tungmetal og ymisk organisk ddlkingarevni. Greinin Mini:7 vidger dvirkan
fra oljuframleidslu til havs, og greinin E:22 lysti kanningar av tungmetalum, serliga blyggi og
cadmium, i botnsedimenti og botndjérum. { hesi grein vard nevnt, at negdirnar a Dogger Bank
eru serliga hagar, og hetta hevur dhuga i sambandi vid eina adra grein, Mini:3, sum samanbar
teljingar av botndjorum 4 Dogger Bank i 1950-54 vid nyggjari teljingar i 1985-87. Saman-
beringin visir hampuliga stéran mun, sum hevundin setir i samband vid eutrofiering og
dalking. Semja var to ikki 4 fundinum um hesa nidurstedu.

Sambandid millum délking og fiskasjukur i Nordsjénum vard eisini vidgjert meiri
alment 4 fundinum, E:]1.

VISTFRGDI HJA BOTNDYRUM I NORDSJONUM

Ein arbeidsbolkur er innan ICES, i8 vidger vistfredina hji botndyrum i Nordsjonum.
Urslit fra hesum arbeidsbolki vordu legd fram & einum sonevndum "Mini-Symposium", har
gisini drin 4 botndyrini av dalking (si adrastadni i hesi fragreiding) og fiskireidskapi vard tikid
fram,

Greinirnar Mini:1, 2, 8, 9. 10 vidgera ttbreidsluna av botndyrunum, og hvat id er
avmarkandi fyri atbreidsluna.

Négv hevur verid tosad um, hvat 4rin troling hevur 4 havbotnin og tad liv, id er har.
Tiverri vidgjordi bert tann eina greinin (Mini:1I) hetta evnid, og var tad fiskiskapur vi0
bummtroli, id ikki ver8ur nytt undir Feroyum, Nidurste8an var, at i minsta lagi 6 cm av
botninum vard gropadur upp av trolinum, og djoralivid broyttist heilt nogv eftir troling; bert
fi av teimum djoraslegum, id vordu kastad utaftur, véru fer fyri at liva vidari, men flestu
dyr, i3 vordu silad ut gjognum meskarnar, livdu vidari. Dentur vard t6 lagdur 4, at beinleidis
samanberingar eiga ikki at verda gjerdar vid adrar arstidir og onnur eki.

"TROFISK MODELL"

Ein sonevnd "poster-session” var um modellering av vistskipanum vid virdum fyri
framleidslu og biomassum 4 teimum einsteku trofisku stigunum og effektiviteti i orkunytslu
fra einum stigi til tad nasta.
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Ein dghugaverd grein ella "postari" L.46, vidgjordi sambandid millum "detritus cyklus"
og framleidsluvidurskiftini i sjonum yvirhevur, Sera dhugavert var, at utrokningar visa, at
upptokan av élivrunnum kevievni (nitrogen) hja mikroverum i sjonum (bakterium) um
summarid helst er lika stér, sum plantuzti tekur upp, og hetta vil aftur siga, at ein storur
partur av ti 6livrunna kevievninum 4 henda hatt verdur 6atkomandi fyri plantuztid.

F@DI OG SODNING HJA FISKI

Seinastu drini eru royndir gjordar at fara frd teimum vanligu sonevndu "einstovns-
stovnsmetingunum” og yvir til "fleirstovna-stovnsmetingar”, har fleiri stovnar verda mettir
samstundis; sera tydandi i hesum sambandi er at f4a at vita, hvat tey ymsu fiskaslegini liva
av, og hvussu négv tey eta. Hetta verdur vanliga gjert vid magakanningum, har magainnihal-
did verdur skilt sundur i slog og vigad og mdtad. Fyri at kunna nyta hesar kanningar til at
siga, hvussu nagv toskur etur um 4rid, er neydugt at vita, hvussu ofta toskurin etur, og hvussu
skjott tey ymsu fedievnini sodnast. Storar dvissur og 6semjur hava verid um hesi vidurskifti.

Semja tykist t6 vera um, at hiti, stedd 4 ransfiski, stedd & maltid og slag av fedi eru
avgerandi fyri, hvussu nogv av fedi verdur tikid upp i maganum og sodning, men hvussu
langa tid sodningin tekur er enn ikki vissa fingin fyri, og tad er sera avgerandi fyri at meta
um, hvussu nogv fiskur etur (td. G:5I og G:49).

I sambandi vid innsavning av magum, vidger greinin G:35, trupulleikarnar av, at fiskar
eta i trolinum, og G:3, visir 4, at tad er tydningarmikid at savna magar inn frd ymiskum
fiskireidskapum. Grundad 4 kanningar vid botntroli og vid flétitroli i Barentshavinum, visti
G:3 eisini 4, at fedin og negdin av fedi i maganum var edrvisi hja toski nidri vid botn enn
hja toski uppi i sjonum. Fedin kann verda ymisk, alt eftir hvussu hardur ella bleytur botnurin
er, har fiskur stendur (G.:45). Til tess at f4a eina greida mynd av hvussu nogv ein fiskastovnur
etur av edrum fiski, er neydugt at hava holla vitan um utbreidsluna av fiskastovnunum eftir
dypi og botni umframt sjilvsagt, hvat og hvussu négv verdur etid 4 teimum ymisku dypunum
og botnunum.

GYTING - ROGN - KLEKING - LARVUR - YNGUL

Nogv dhugavert vard lagt fram um hesi evni, m.a, greinin L.:100, id fyri tad mesta
vidgjerdi sambandid millum tad tidina, ti meginparturin av "Arcto-Norsku" toskalarvunum
byrja at eta, og t4 meginparturin av fedini hji teimum - "copepod-naupliur" - verda klaktar.
Sera tydningarmikid er hja fiskalarvum og -yngli at f4a nég nogva fedi, ti so eru t@r forar
fyri at vaksa skjott gjognum hesa "kritisku" tid. Greinirnar L:98, L:99 visa 4, hvussu til ber
at gera av, hvussu vel fyri larvur og yngul eru vidvikjandi fedi.

Eitt av urslitunum fra yngulkanningunum undir Feroyum er, at samband tykist vera
millum vekstur hji toska- og hysuyngli, og kundi hetta tytt uppa, at tad eru tey somu
vidurskiftini, i8 avirka veksturin hja hesum badum slegum, medan tey sum larvur og yngul
eru uppi i sjonum. [ greinini G:49 hava teir funnid samband millum veksturin hja toska-,
hysu-, silda- og lodnuyngli i Barentshavinum 1965-89, og samband tykist vera miilum vekstur
av yngli og hitavidurskiftini i sjénum.
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URT@KA VID YMISKUM FISKIREIDSKAPUM

i Foroyum eins og adrastadni verdur nogv tosad um, hvat er best hdskandi - lina ella
trol. I greinini G:32 verdur spurningurin tikin upp i sambandi vid veibu av K yrrahavstoski.
Eydkent fyri hesa veidu er, at trolid tekur munandi meira av smafiski enn linan. Verda
framskrivingar av veiduni gjordar, um dvikavist lina eila trol eigur at verda nytt, og koma teir
m.a. fram til, at 1) um ynskt verdur, at stovnurin er stedugur ér undan dri, so verdur veidan
i vekt hagri vid linu, 2) vid somu veidunogd fiskar linan eldri og fiskaetandi fisk, sum aftur
hevdi bett um tilgongdina, um predatién er avgerandi fyri tilgongd og 3) linuveida kann verda
loyvd, eftir at TAC fyri trolarar er natt.

Hetta kann t6 ikki beinleidis ferast yvir 4 feroysk vidurskifti, ti undir Feroyum er
steddarbytid i veiduni tikin vid ymiskum reidskapum edrvisi enn i Kyrrahavinum.

YVIRLITSTROLINGAR

Yvirlitstrolingar verda gjordar vida um i Norduratlantshavi, m. a. eisini undir Feroyum.
Hesar mida iméti at fda tal fyri, hvussu stérir teir einsteku argangirnir i fiskastovaunum eru
umframt at f4a upplysingar um tilgongdina til stovnarnar. i hesum kanningunum verdur sama
slag trol brukt hvert tov 4r um dr. Ein av fortreytunum fyri at fda dlitandi drslit er, at trolid
so vel sum meguligt fiskar alt, sum fyri er. Ti verdur smameskad net brikt i posanum,
vanliga 40 mm, men ymiskur atburdur hja fiski métvegis trolinum ger, at eitt trol ikki altid
fiskar teir ymisku partarnar av einum stovni lika.

Norskir fiskifredingar hava i nskur dr havt varhugan av, at i teirra yvirlitstrolingum
i Barentshavinum hevur lutfalsliga litil partur av ti smda toskinum og ti smau hysuni, sum eru
fyri trolinum, verid fiskadur. Royndir hava ti verid gjerdar vid edrum trolum, har serliga
grunnurin var broyttur, og i grein G:55 verda urslit frd hesum kanningum lagd fram. Tey visa
tyduliga, at hetta nyggja trolid fiskar smaan tosk og smda hysu munandi betur enn tad gamla
trolid, hoast bedi hava somu meskavidd. A henda hatt meta teir seg vera betur forar fyri at
meta um tann yngra partin av toska- og hysustovnunum i Barentshavinum.

REIDSKAPKANNINGAR - FISKIHATTIR

Ta id yvirlitstrolingar verda gjordar fyri at meta um ein stovn, t.d. toskin undir
Foroyum, er avgerandi at feilurin i drslitinum er so litil sum gjerligt. i greinini B:3 var ein
kelda kannad, id kann dvirka urslitid, nevniliga frastedan millum badar lemmarnar, ta togad
verdur 4 grunnum vatni og & djupari vatni. Roynt var at hava somu frastedu uttan mun til
dypi vid at geva meira og minni Ut av wire.

Greinin B:28 greidir frd urslitunum av eini selektiénskanning, har netid i ti eina
brokaposanum vard fest eftir leggi i millumstykki® (kvadratmeskar), medan hin posin var
vanligur; meskaviddin var tann sama i bsdum brokunum. Meskarnir standa meira opnir, ta
i netid verdur fest eftir leggi vid ti ursliti, at tann smerri fiskurin (i hesum fori sild) verdur
siladur nogv betur Ut gjegnum meskarnar i hesari brokini enn i hinari vanligu brokini.

Agn, gjert ur makrelfarsi og stappad nidur i ein litlan "nylon" posa, var evni i B.:39.
Komid var fram til, at hetta tilgjorda agni, evna so tad hevur fiskaskap, ikki fiskar betur enn,
um tad hevdi annad skap. Hetta kemur av, at toskur vanliga etur négv ymisk djor, og ti er
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ikki skapid avgerandi fyri, um hann bitur 4 ella ikki.

Russar og nordmenn hava gjoert selektiénskanningar fyri at samanbera toskatrolini hja
ti norska og ti russiska trolaraflotanum i Barentshavinum (B.:51). Urslitini visa, at tann russiski
posin silar nakad betur enn tann norski posin (t.v.s. at steddin 4 fiskinum, sum sleppur ut
igjognum meskarnar i posanum, er eitt sindur sterri), samstundis sum selektiénskurvan er
brattari (t.v.s. at longdarstrekkid, id skilir fisk, sum sleppur Gt ur meskunum, og fisk, sum
ikki sleppur 1t, er smalari).

Ein dhugaverd grein (B:46) samanber tvey toskatrol vid vanligum 135 mm posa, men
i ti eina posanum er leys-linan (lace) skift ut vid taifun. Vanliga er leys-linan lika long ella
heldur longri enn longdin 4 ti strekta posanum, men i posanum vid taifun-leysi var linan
innsett 15%. Hetta ferir vid s2r, at taifun-linan verdur tann berandi parturin, ta fiskur kemur
i, og ikki posin. Posin hongur ti meira slakkur, vid ti arsliti, at meskarnir standa meira opnir,
enn um posin tok alla kraftina. Sostatt silar hesin posin betur, og munurin svarar til eina eking
i meskaviddini fra 135 mm til 150 mm i einum vanligum posa.

I bolkinum, i3 vidger fiskihettir, hevur greinin B:47 helst stéran dhuga fyri feroyingar.
Hon visir nevniliga, hvussu sleppast kann undan hjiveidu i rekjuveiduni. Ein stilramma vid
tettum rimum (rist) er fest inni i millumstykkinum framman fyri posan, hon er fest i nidaru
platuna og sett 4 skak aftureftir og sidani fest i ovaru platuna. Eitt hol er skorid i nettakid
beint frammanfyri, har ramman er fest i erva fyri at lata fisk, i§ ikki sleppur aftur igjognum
ristina, sleppa ut ur trolinum. Rimarnar eru so tzttar (16 mm), at einans r&kja sleppur
igjegnum ter og aftur i posan. Kanningarnar eru gjordar vid einum fjarstyrdum sjokaga &
100 favna dypi i Nordurnoregi. Tad visir seg, at ristin ikki tarnar vanliga arbeidinum og
handfaringini av trolinum 4 dekkinum, eiheldur eru trupulleikar, t4 id ristin fer upp &
netatrumluna. Tad skal t6 vidmerkjast, at ein missur umleid 5% av rzkjunum, og tad er helst
tann stersta rekjan, id sleppur. Urslitid av hesum royndum fordi vid s@r, at nordmenn
avgjerdu at rzkjutrolararnir, id fiska innan fyri norska sjomarkid, skulu nyta hesa rist fra 1.
mars 1990,

AKUSTIKK - EKKOLODDKANNINGAR

Ein bélkur innan ICES arbeidir vid ekk6loddkanningum og fiskih@ttum; ur hesum bolki
skulu fyrst kanningarnar vid ekké6télum vidgerast.

I greinini B:2, vard roynt at mdta, hvussu négv ekk6id minkar, td id siglt verdur yvir
ein tzttan sildastima, vid at samanbera styrkina frd ekkénum av havbotninum 4 ekkolod-
dinum, ta eingin fiskur er undir, og t4 stimi er undir. Tad skal ein rettiliga t=ttur og stérur
stimi standa undir skipinum, 4drenn ekkéstyrkin minkar i storan mun nidur igjegnum stiman,
soleiddis at fiskur, id stendur longur nidri, ikki sest.

Ta ekkoloddkanningar verda gjordar av svartkjafti, er tad av alstérum tydningi, at
ekkoid ella 1jodstrilan rekkur so langt nidur i sjégvin sum gjerligt fyri at faa so nogv av fiski
vid, sum til ber. I ringum vedri verdur luft ofta sligin inn undir skipid, orsakad av at skipid
rullar og heggur. Henda luftin kemur fyri ekkéloddid undir skipinum, soleidis at tad verdur
blokkerad vid ti ursliti, at einki sast 4 ekkéloddinum. Men i greinini B:3/ vard loysn funnin
d hesum trupulleika vid at festa ekkoloddbotnin i endan 4 einum stabiliseringskjoli, i@ kundi
skjotast nidur ur ti vanliga kjslinum 4 einum kanadiskum fiskirannsoknarskipi. I ringum vedri
eru tveir fyrimunir vi8 hesi skipan: 1) t4 i§ kjolurin er nidri, rullar skipid minni og 2) tann
luftin, id verdur sligin undir skipid, fordar ikki ekkéloddinum, sum nt situr i endanum 4
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kjelinum undir luftbledrunum. Tiskil kunnu ekkéloddkanningar eisini fara fram i rettiliga
ringum vedri.

I greinini B:38 var hugt eftir, hvussu stimar av sild, makreli og brislingi béru seg at,
1d id eitt skip nerkadist teimum. Hetta vard gjort vid einum sokalladum "true motion sonar”
(Simrad SM 600 asdic), id badi plottar késina hja skipinum og hjd stimanum, umframt at trol
og lemmar eisini siggjast 4 skerminum. Tad visti seg, at ferdin 4 stimanum var sterri, har
midallongdin 4 fiskinum var sterri; eisini sdst, at stimarnir helst foru beint undan késini d
skipinum i fyrstani, men féru ofta i annad bordid, t& skipid n=zrkadist. Ein tridingur av
stimunum véru ikki raktir, t4 i skipid royndi at sigla yvir teimum og fda teir 4 ekkoloddid.
Tad hevdi fort vid szr, at um ein stovnsmeting av sild vid ekkéloddkanningum vard gjord,
hevdi urslitid verid ein triding ov litid.

SILD

Ein bélkur innan ICES vidger flotfiskar burturav, og ur hesum boiki skulu tzr mest
dhugaverdu greinirnar um sild, svartkjaft og lodnu umradast.

Kanningar av sildastovni, id heldur til innast i Balsfjord i Nordurnoregi, vistu, at henda
sildin, sjalvt um hon stavar fra ti Atlanto-Skandisku sildini, i négvum forum skilir seg fri
sinum upphavi (#:30). Hon gytir i sjovarmalanum og nidur 4 3 m dypi, og gytir hon einans
i tara, har eggini festa seg. Henda sildin gytir norduri & 70 °N, har hitin i sjonum er imillum
-0.2°C og 1.3*C og saltnegdin liggur imillum 27.2-32.4 %a Tad visir, at hon likist mest sildini
i Hvitahavinum (White Sea, USSR).

Ein tydandi tittur innan stovnsmeting av sild er gransking av tilgongdini av ungsild (1-3
ara gomul sild). Greinin H:6 vidgjerdi tilikar kanningar i Nordsjénum, har urslitini av
altjodayvirlitstrolingunum eftir ungsild frd 1982-1990 véru kannad 4 ein matematiskan hatt
(General Linear Model). Tad visti seg, at munur var 4 glium parametrum, id voru kannadir
(te. luttakandi batur, dagur/natt, dypi og oki); serliga dhugavert var, at einstakir batar (les
lond) einans fiska ein szttapart av ti nogdini, sum béatar ur edrum londum fingu.

Fiskirannsoknarstovan legdi fram urslitini fra kanningunum av sildini, id hevdur verid
at sed undir Foroyum (H:34). Fiskirannsoknarskipid Magnus Heinason var uti og kannadi
okid sunnan- og eystanfyri Foroyar i juni manada i ar (1990). Nogv var at siggja, serliga &
Sandoyarbanka og eystarlaga 4 Munkagrunninum. Nétabdtarnir fingu tilsamans gott 6.500 tons
av sild 4 feroyskum oki i 4r. Hetta var stér sild (4 pr. kg) binandi til gytingar, og stavar hon
frd gkinum rundan um Hetland og Orkney-oyggjarnar (Nordsjovarsild), har hon gytir i
aug./sept. Hetta er sostatt ikki Nordhavssild ella tann Atlantoskandiska sildin, sum hvarv
seinast i 60'unum. Urslitini verda annars nzrri vidgjord i einum komandi riti i redini:
Fiskirannscknir,

SVARTKJAFTUR

Fleiri greinir vidgjordu svartkjaft i Norduratlanshavi. Utbreidsla, ferdamynstur og
vokstur var evai i 414, har m.a. tad broytta ferdamynstrid hjd svartkjafti vard vidgjert. Tad
var serliga tann minkandi negdin av svartkjafti nordanfyri um summarid, samstundis sum tad
synist, at gytingarstovnurin vestanfyri Skotiand og Irland er i vekstri.

Livfrediligar kanningar av svartkjafti var evni i H:15, har fiskadeydi og natturudeydi
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(t.e. deydi, id ikki stendst av fiskiskapi) vérdu kannad.

Greinirnar H:8, H:38 og H:39 vidgjerdu allar stovnsmetingar av svartkjafti vestanfyri
irland og Skotiand, medan H:!I metti um svartkjaft uttan fyri 200 fjérdinga markid
vestanfyri Irland og um kongafisk i Irmingerhavinum, eisini uttan fyri fiskimark islendinga.

Ein foroysk grein (H:33) vidgjordi urslitini av ekk6loddkanningum av svartkjafti
nordanfyri Feroyar i 1988 og i 1989. Nevnast kann, at irgangurin fra 1989 vard mettur at
vera godur,

T4 stovnsmetingar verda gjordar, verda synislutir tiknir av vidkomandi fiskaslagi,
harimillum verda nytrurnar tiknar til at aldursgreina fiskin. I hesum sambandi vidger greinin
H:37 eina tilika aldursgreining, har nytrur ur svartkjafti, i er fiskadur i Biskaya, vérdu
sendar runt til ymisk lond, eisini Feroyar, at lesa. Sidani vordu urslitini av aldurslesingini fra
teimum ymisku londunum samanborin, og visti tad seg, at feroyingar saman vid russum lésu
fiskin 1-3 4r eldri enn nordmenn, men at spaniélar og portugisarar l6gu mitt imillum,

LODNA

Sum kunnugt hvarv lodnan i Barentshavinum i 1984-1985. Umframt av fiskiskapi kom
hetta av, at négv lodna vard etin av ti vaksandi toskastovninum i Barentshavinum. Greinin
H:I6 gevur eina meting av, hvussu nGgv tons av lodnu verda etin av einari dvisari stovnsstodd
av toski, grundad 4 kanningar av, hvussu skj6tt lodna sodnast i maganum & toski., Hetta
arbeidi er ein partur av teimum sokalladu fleirstovaakanningunum av m.a. toski, lodnu og
rezkju, sum norskir fiskifredingar gera i Barentshavinum.

LAKSUR

Innan laksaaling hevur tad leingi verid roynt at finna fram til meira ndgreiniligar matar
at meta um, hvussu négv fodur eigur at verda givid, og serliga nar nég mikid er givid.
Greinin F:7 visti 4, at tad ber til at nyta ekkolodd at mita fédurnogdina, sum ikki verdur
etin, ta i givid verdur. Hetta hevur stéran tydning innan alivinnuna, ti té kann verda hildid
uppat at geva, ta i tad s@st, at tann storra negdin av ti, sum givid verdur, ikki verdur etin,
og 4 tann hatt kann dilkingin fra alibrikunum minkast, samstundis sum fédurnytslan minkar.

Ein onnur grein F:8, hevdi ein frymil {modell), sum simuleradi t®r tydningarmestu
alisfrediligu, evnisfrediligu og livfradiligu gerdir (processir), id dvirka surevnisnytslu og
utskiljing av skarni i einum aliringi,

Ein orfalisti (4 enskum) vid livfrediligum og tekniskum ordum av tydningi fyri
alivinnuna var lagdur fram (F:2!). Endamalid vid einum tilikum ordalista er at f4a eina greida
lysing av hesum ordum, sum verda briakt vida um i alivinnuni.

Hvussu umhvervid dvirkar veksturin i ymiskum alibrikum, var evnid i F:-35. Hitin,
saltnegd, surevni og ammonium vérdu mitad 4 5 ymiskum alibritkum i 4 4r, Eisini matadu
tey hesi evni 4 einum stadi, har eingin aling var. Tad var munur 4 olium hesum parametrum
i teimum ymisku alibrikunum, men tad véru ikki teir, sum dvirkadu veksturin 4 laksinum
4 teimum ymisku alibrikunum mest. Tann besti voksturin var ikki 4 ti alibrikinum, id var
best fyri umhvegrvisliga, Nidurstedan var, at rektin og f6dringin hevur stersta tydningin fyri
vekstur 4 einum alibriki,

Ein dhugaverd grein var um at nyta sjalvdeydan laks og burturkast frd teku av laksi til
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strlogu at blanda i f6dur til laks (F:50). Nidurstodan var, at bakteriurnar, id elva til sjukurnar
furunkolosu, BKD og reydmunnsjiku, doydu i surleguni, men at virus, id elvir til IPN
sjukuna, ikki doydi i surleguni. Tiskil er ikki radiligt at nyta sjilvdeydan laks og burturkast
fra teku av laksi til surlegu at blanda i iaksaf6dur.

Avirkanin av ilttilseting 4 vokstur av laksayngli var umreddur i F:63. Tad var vist 4,
at um ilt verdur sett til, veksur fiskurin betur. Greinin F:64 visti ¢ sambandid millum dygd
4 smolti og ilttilseting i vatnid. Tad smoltid, sum hevdi gingid i vatni vid négvari ilt i, vaks
betur, t4 i tad kom & sjogv, enn tad smoltid, sum hevdi gingid i vatni vid litlari ilt, Greinin
M:17, fra Fiskirannséknarstovuni, visti 4, at tad ber til at mata, hvussu négv smoltid lztnar,
ta tad fer 4 sjogv, og sidan nyta hetta sum eitt tekin um godsku. Ein fiskur, sum er
smoltifiseradur, lztnar minni enn ein, sum ikki er smoltifiseradur, t4 id teir verda koyrdir 4
sjogv. Ein onnur grein fri Fiskiranns6knarstovuni var um rognakanningar (#:33), har rogn
undan alilaksi, havbitslaksi og villlaksi var kannad og samanborid. Rogn undan villlaksi hevdi
munandi lzgri fellid enn rogn undan alilaksi og havbitslaksi. [ byrjunarfédringini var fellid
minni fyri yngul undan villlaksi og havbitslaksi i mun til fellid fyri yngul undan alilaksi.
Henda greinin kemur seinri i Fiskirannsoknir.

KALVI]

Sum nyggjur alifiskur, hevur kalvi verid granskingarevni i nogv ar. Ikki er komid 4 mal
enn. Urslitini frd einum parti av teirri gransking, i3 er innan kalvaaling, vard legd fram 4
ICES fundinum. Tver greinir (F:73 og F:53) vidgjerdu, ner farid verdur at fédra kalvayngul.
Nidurstedan var, at yngulin eigur at vera millum 200-240 degnstig (t.e. 42-54 dagar vid hita
" imillum 4-5 stig), td id f6dringin byrjar.

Ein samanbering av vekstri og fellid av kalvayngli, i hevdi fingid dvikavist
zooplankton og rikad artemia til byrjunarfédur, var gjord i greinini F.60. Veksturin var nogv
betri og fellid noégv legri i teimum bélkunum, sum fingu zooplankton. Greinin F;61 var um
at geva phytoplankton til byrjunarfédring av kalva samanborid vid artemia. Voksturin var
betri og fellid lzgri i teimum bdlkunum, sum fingu phytoplankton i mun til teir bélkar, sum
fingu artemia.

Hvussu 1j6sid avirkar kleking, menning og pigmentering av eygunum 4 kalvayngli var
umrott i F:40. Royndir vordu gjordar i myrkri, vid hvitum 1josi og vid blaum 1jési. Ein
hattur at faa skipada kleking var vid at geva rognunum hvitt 1jés, td id tey voru nar kleking
og sidani lata tad verda myrkt aftur. A tann hatt byrjadi klekingin 90 minuttir aftand at 1j6sid
vard slokt, og vordu oll eggini klakt 30 minuttir seinri.

Ein grein var um nitirliga gyting hjd kalva i stérum kerum (F:74). Rognini vordu
savnad og logd til klekingar, hetta hilnadist betur, enn t4 kalvin verdur strokin.

FISKASJUKUR

Fiskasjukur vordu eisini umreddar 4 ICES fundinum, m.a. var ein telduskipan framlegd,
vid nagreiniligari kunning um 131 fiskasjukur av tydningi fyri alivinnuna og fiskivinnuna
(F:72). Telduskipanin var gjerd soleidis, at ein bert skuldi skriva tey makroskopisku sjiku-
eydkennini inn i telduna 4 serligum arki. So leitadi teldan i ellum tilfarinum um fiskasjukur
i telduskipanini og kom sidani vid einum uppskoti um, hvor sjikan var.
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UMHVORVYID OG ALIVINNAN

Hvussu avlusingarevni Nuvan dvirkar skeljadjor og algur i umhvervinum, var umrott
i E:18. Eitt samband var 4vist millum negd av Nuvan og minkadan vokstur fyri ymisk
skeljadjér.

I fleiri av nevndunum véru dalkingarspurningar 4 lofti. Ein spurningur, sum ofta verdur
vidgjerdur, er ddlkingin fra alibrukum. A fundinum vard legd fram frigreidingin frd einum
arbeidsbélki: Report of the Working Group on Environmental Impacts of Mariculture, F:12,
Umframt at geva yvirlit yvir, hvat verdur gjert i ymsum londum, vard serliga nortid vid drin
frd heilivdgsnytslu innan alivinnuna 4 umhvervid, eisini er heilivagsnytslan og lusavidgerdar-
evnisnytslan i ymiskum londum frébodad. Ein norsk grein, F.34, lysti kanningar av, hvussu
djéralivid undir ringunum og gass frd bominum verda dvirkad, alt eftir, hvussu tjukt
skarnlagid undir ringunum er.

YMISKT INNAN HAVBUNAD

A einum tilikum fundi sum ICES drsfundinum eru eisini négvir fyrilestrar um aling
fiskaslogum, i# eru okkum fremmand. Négv tilfar var um aling av hvasskvoysu. Fyri at fda
hana at vaksa, skal hitin i sjonum vera i minsta lagi 14 stig, ti er hetta ikki so dhugavert at
fara undir hjia okkum i Feroyum, Fiskaslegini toskur og steinbitur, sum vit i latuni hverki
arbeida vid 4 royndarstigi ella ala, men sum hovdu borid til hja okkum at alt, vérdu eisini
umradd.

Ein grein F:47 var um byrjunarfédring av toski. Ymiskt fédur var nytt, m.a. bleytfédur
og ymisk slog av turrf6dri. Voksturin var at kalla tann sami i gllum bélkunum, og orsekin
til tad, var mett at verda kannibalisma. Fellid var ymiskt i teimum ymisku bélkunum, fra 39%
til 90%, bélkurin, id fekk bleytfodur hevdi lzgsta fellid. I ollum bélkunum var mett, at
kannibalisma var orsek til umleid 50% av fellinum.

Vokstur av steinbiti og lira var evnid i greinini F.2, I einum 2-4ra tidarskeidid veksur
steinbitur 3 kg, og liri 6 kg. Steinbiturin gerst vanliga kynsbigvin, td hann vigar 0,5-1,0 kg,
og lirin gerst kynsbugvin t4 hann vigar meir enn 4 kg. Steinbitur og liri eru livfradiliga
dhugaverd fiskaslag, at fara undir at ala.

SKELJADJOR

[ arbeidsbolkinum fyri skeljadjor voru hummari, r&kja, jakupsskel og oystra kannad,
og evnini voru stovnsmeting, larvuframleidsla, djoradeydi og fedsluvirdi.

irar lystu broytingar i longdarbytinum i djupvatnshummarastovaunum (Nephrops
norvegicus) i irska havinum og 4 Porcupine bankanum (X:27,K:22). Onnur greinin visir m.a.
4, at okid, har djupvatnhummarin veksur skjott, eisini hevur minni stovnstzttleika,

Feroyingar hovdu kannad gytingargongdina hja djupvatnshummara (X:3). Her var
nidurstedan, at hummari bert gytir annad hvert ar, og kann hetta hava tydning fyri
tilgongdina til stovnin og hvussu négva roynd, hann tolir.

i Noreg hevdu fiskifredingar arbeitt vid utseting av yngli hjd ti vanliga hummaranum
(Homarus gammarus) (K:2). Yvir 23.000 yngul v6rdu merkt vid smamerkjum (enskt: micro-
tags) og undirvatnsmyndir voru tiknar 4 sjénbandi, medan ynglid vard slept fyri at kanna
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atferdina i ndttiruni motvegis ransfiski. Tad syntist, sum ynglid fann szr skjol innan fyri ein
tima eftir utsleppingina, og eingin ransfiskur sast. Vekstur og hvussu négv doyr av vanligum
hummara (Homarus gammarus) var evni i grein K:13.

Russar mettu um triggjar rzkjustovnar i Barentshavinum og vid Svalbard, id véru
kannadir i 1989 (K4). Fedsluvirdi i rekjum vard kannad av nordmonnum og skotum (X:10).
Av ti at rekja er fodigrundarlag fyri nogvan gagnfisk, ikki minst toskin, er vitan um hetta
umradandi fyri folk, id arbeida vid fleirstovnametingum.

Nordmenn hevdu roynt at ala ungar skeljar av stérari jakupsskel (Pecten maximus) i
einum nattarligum hyli vid sjogvi (K-23). Veksturin vard kannadur og samanborin vid
veksturin 4 opnum havi. Veksturin var ymiskur og hevdi samband vid hitan og nogdina av
plantu@ti i umhvarvinum.

A The Wash ut fyri eysturstrond Onglands, ein 600 km? storur skeljabanki, i0 fjarar
turrur ein part av degnum, havdu onglendingar kannad utbreidsluna av krzklingastovninum
vid fotomyndum ur einum flogfari (K:/4). Hesin arbeidshattur spardi négva tid, og
utrokningar av stovnssteddini samsvaradu vid veiduna i skinum.

A einum skeljabanka 1t fyri vesturstrond Fraklands, i3 var turrur partar av samm-
dogurinum, vistu fraklendingar &, at 50-90% av oystruni (Crassostrea gigas) doydu 4 vdri
1988 (K:11). Hetta var ein missur uppd 7800 tons. Kanningin visti, at hetta ikki komst av
sjukuelvandi bakterium ella snultarum, og dalkandi evni véru antin ikki tilstadar ella i
negdum, id voru langt undir vandamarkinum. Avfallid hevdi verid umleid tad tvifalda av ti
vanliga, saltnogdin l2gri enn vanligt og negdin av plantueti litil. Hetta, saman vid at
skeljarnar 16gu hogt i fjeruni, hevdi vid s@r, at likamsliga stedan hja teimum versnadi i so
stéran mun, at hetta gjerdist kritiskt.

Gongdin i oystru-fiskiskapinum i einum fjordi 4 eysturstrondini i USA sidani 1840 var
kannad (K:20). Fram til 1890 vard stovnurin ovfiskadur, sidani fram til 1980 minkadi urtekan
vegna minkandi tilgongd av skeljalarvum orsakad av négvari botnfelling (tilfar fra dum) og
ilttroti. Stort fall i framleidsiuni sidani 1981 komst av, at nogv oystra er deyd av sjiku, etin
av edrum djérum og vénaligari umsiting av skeljastovninum.

HAGFRODI

Innan hetta evni verdur sterstur dentur lagdur 4 at visa 4 roknihzttir, i kunnu nytast
i stovnsmetingum, utrokning av steddini av variatién og feilum i takan av synislutum, lysa eitt
hvert livfradiligt fyribrygdi, t.d. vekstur hja ti einstaka fiskinum, matematisk ambod til
bélking av matingarvirdi o.s.fr.

f Fraklandi og Kanada hava menn leingi tosad um at nyta hin sonevnda geostatistiska
roknihattin i fiskifrediligum kanningum, og frigreiding frd einum arbeidsbélki vidvikjandi
hesum vard framlegd (D.34). Hesin roknihitturin ger tad m.a. meguligt at rokna stovns-
tettleikan i hverjum punkti i kanningarekinum, og eisini hvussu stor variatiénin er i hvorjum
punkti. A tann hatt ber til at velja, hvar 4 kortinum nzsta kanningarstad skal verda fyri at
minka mest meguligt um variationina. Vanligi statistiski roknihatturin krevur, at kannin-
garstadirnar eru tilvildarligar spjaddar i kanningarskinum, men hin geostatistiski hatturin
leggur upp til, at kanningin verdur gjord vid regluligum millumbilum, sum td. vid
ekkoloddkanningum. Hetta ger eisini kanningararbeidid biligari. Ein fraklendingur greiddi fra
grundarlagnum undir hesum roknihdttinum (D:12), og greinin D:25 visti 4, hvussu geos-
tatistikk kann nytast i ekkéloddkanningum.
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Ein russi hevdi eina grein um meoguleikan fyri at gera eitt matematiskt model av
samspzlinum millum leidina hja havstreymunum og treytirnar fyri m.a. ferdingarlagnum hja
svartkjafti (D.7),

[ Kanada hava menn funnid tydiligt samband millum drliga vekstrinum hja toski og
broytingar i sjévarhitanum og vektina av toskastovninum (D.217). Hin vegin er veikari samband
millum 4rliga vekstrinum hja toski og lutfallid millum tal av lodnu og stovnsvekt hjd toski.

Greinin D:16 vidgjerdi eina broyting i vanligu vakstrarlikningini (hj4 von Bertalanffy),
so tad er gjerligt at lysa vekstur hja fiski, id livir av ymiskari fodi i tveimum tidarskeidum
i livi sinum, t.d. ein fiskur, sum i fyrsta parti av livinum etur djérazti, og seinri fyri tad
mesta etur fisk.
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SAMANDRATTIR AV GREINUM VIDGJ@RDAR I HESUM RITI

Boélkur B, Fish Capture Committee, id vidger fiskihztir og ekk6loddkanningar.

£.M.1990/B:2 - These S5ession R
Toresen. R, (Institute of Marine Research, P.0. Box 1870 Wordnes, N-5024 Bergen, Norway)
usomrouorammcmmnmmmmxmumamuummmmsrm

The absorption of acoustic energy in herring schools is studied by echo integration of the bottom signal under
various densities of herzing. The investigations were carried out in a fjord in northern Norway, vwhere large acheels of
adult herring overwinter. The intenn!:y m?! the bottcm signal, expressed by the integrator value (retlected_uu in
square meters per square nautical mile (=’ /NN }) of the bottom decreased significantly as the density of herring in-
creased. The bottom inteq;atnr value decreased exponentially from 1.3% to 0.36 - 107 as the area density of herring in-
creased from O to 550 - 10, corresponding to an increase in number of herring per square metar of 0 - 180. A method for
correctlon of this effect is also presented.

C.M.1990/8:3 - Theme Session ©
(Marine Assesament and Liaison Division, Bedford Institute of Oceanography, P.O. Box 1006, Dartmouth, N.S.

R2Y 4A2, Canada}
CONTROLLING TRE VARIABILITY OF SURVEY GEAR PERFORNANCE

Biologrsts responsible for groundfish abundance surveys are becoming more aware of the value of real-time infor-
gation On survey gear behaviour as they collect and analyze information previously available only to gear technologises
working under controlled conditions. Once the survey performance paraseters of individual trawls are known the next step
should be to control the variability of parameters which can be controlled, rather than to standardize the catch using
catch/paraseter realationships which are themselves highly variable or subject to dubiocus assumptions. Data trom Scotian
Shelf surveys are presented describing biases in abundance indices caused by variations in one paraseter, door spread.
1t is possible to interactively change warp length to achieve constaant door spread throughout most of a suxvey. The
posaible consequences of such a methodological change to the continuity of the survey time series are discussed. While

biases due to the spread/depth relationship can be significant its contribution to the overall variance of scratified
randos survey abundance estisates 13 negligible.

C.M.1930/B:28 - Thene Session U

§¥:§§n§?‘—£* (Finnish Game and Fisheries Research Institute, Tisheries Division, P.0. Box 202, SF-00151 Relsinki,
!

PRELININARY TRIALS WITH A SQUARE MESE CODEND IN PELAGIC HERRING TRAWLS

Comparative fishing trials with a twin codend trawl were used to compare the size selectivity of a square mesh cod-
end with that of a diamond mesh codend of the same nominal mesh size (16 ma). Altogether, 34 hauls were made in the
northern Baltic IICES_Sub—diviaxnn 29N) in May-June 1990. The catches in the two sides of the trawl varied cansiderably,
Tuggesting a systematic difference in catchability between the sides. Underwvater TV observations confirmed that the sep-
arator section of the trawl did not operate properly. Due to the technical difficulties, the resslts must be regarded as
preliminacy, but they suggest that a 3quare mesh codend will have a sharper selectivity and will retain fewer juvenile

herring than an_equ;valent size diamond mesh codend. The problems of fitting a separator section to an existing commer-
ci1al trawl are discussed.

c.n.199919=31 - Theme Sensinn F 2
__a { Institute of Marine Research, P.0. Box 1870 Nordnes, N-5024 Bergen, Norway, Alaska Fish-
eries Science Center, 7600 Sand Point Way, Seattle, WA 38115, USA)

BULL WOUNTED, PROTRUDING TRANSDUCER FOR INPROVING BAD WEATHER ECHO INTEGRATION;

A 38 kHz split beam survey transducer has been mounted on the tip of a 4 m vertical protrusile stabilizing keel of
the United States NOAM fishery research vessel R/V °Miller Freeman®. Air blocking problems, generally observable on all
hull mounted transducers, were reduced to a minimum, and excellent acoustic conditions were achieved with the new mount-
ing up to wind speeds of 15 knots {19 m/s). The improvements are demonstrated through comparative, sequential echo
integration of the air close to the transducer with the keel alternating between upper {retracted) and lower {extended)
positions, and through echo recordings on fish. Reasonable functions for residual air bubble corrections of echo inte-

gration data will presumably work well up to wind speeds where target identification by trawl is problematic because of
safety
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SWIMMING BEHAVIOUR OF FISH SCHOOLS IN THE NORTH 3EA
DURING ACOUSTIC SURVEYING AND PELAGIC SAMPLING TRANLING

- /B33

Asgeir Aglen! and Ole Arve Misund?

!Insetitute of Marine Rssearch
P.0.Box 1870, N~=5024 Bergen, Nozway

1inscituce of Fishery Technology Rassarch
Fishing Gear and Methods Division
?.0.Box 1964, N-3024 Bargen, Norway

ABSTRACT

Swimming behaviour of schooling herring, mackerel and aprat, when
approached by a survey vessel, waa oboerzved by aid of a true motion 30Dar.
Observations were mads both during surveying and during pelagic trawling.
Horizontal awimming speed was clearly length dspendanc, but there wvers
great variations from one achool to ancther, even if the achool members
vare of aimilar sire. Gensrally the schools sesmed to be guided by the
approaching vessel, but often the schools awvoided the path of the vessel.
An attezmpt i5 made to quantify the influence of vessel-avoidance and upper
blind zone distribution on the total abundance wesctimate. By taking
advantage of tha guiding effect, and modifying the gear rigging, the
capturs success of tha pelagic sampling trawl was clearly increased.

C.M.19%0/B:19
Lekkeborg, S. (Institute of Fishery Technology Research, Fishing Gear and Methods Division, P.0. Box 1964, N-5024
Bergen, Morway)
FISH SHAPED BAIT DOES NOT INPROVE THE RESPONSE OF COASTAL Cop

The behaviour of coastal cod (Gadus morhus) towards baits of two shapes, one rectangular and one shaped to rep-
resent & fish, was observed in the sea with underwater television. Cod showed no difference in the response towards the
two bait types. This i3 explained by a great breadth of diet of coastal cod, and other bait characteristics than shape
being more important for bait selection. Large cod showed a more intense response towards the baits than ssall cod.

C.M.1930/B:46 - Theme Session U
Isaksen, B, and Valdemarsen, J W, (Institute of Fishery Technology Research, P.0. Box 1964, N-5024 Bergen, Norway)
CODEND WITH SAORT LASTRIGODE ROPES TO INPROVE SIIE SELECTIVITY IN FISH TRAVLS

In recent years such effort has been conducted to ipprove the size selectivity in codends. Most of this effort has
been concentrated on square mesh codends. In Norway this work has also included testing other mesh configurations. This
report presents the results from testing of codends with two t2-15\ shorter lastrigde ropes.

The roped codend maintained its selectivity properties better as the codend fills up with fish, and 13 thus less
sensitive to the amount of catch than a conventional codend design. A codend of 135 mm meshes with lastrigde ropes has a
sslectivity comparable to a 150 ma convention codend.

c.n.lsBOIB:’T = Theme Seasion U
: i'InatLtute of Fishery Technology Reaearch, P.0. Box 1964, N-5024
Bergen, Horway, “Norvegran College of Fisheries Science, P.O. Box 3081, Guleng, N-9001 Tromse, Norway)

REDUCTION OF FISH BY-CATCH IN SHRINP TRAVWL USING A SOLID SEPARATOR GRID IN THE AFT BELLY

During 1989-1990, a new concept to avocid by-catch of fish itn shrimp trawl has been developed in Norway. The systes
consists of an aluainium grid, 0.6 -~ 7.0 m vide and 1.3 - 1.5 n long, with bars spaced 19 mm. The grid is 1installed in
the extention plece in tfront of the codend, angled 45 , and with a fish outlet on the top. In front of the grid is
sounted a quiding funnel or flapper.

Several practical teats vith comsercial trawlers are conducted. Performance of the system and behaviour of fish and
shrisp relative to 1t has been studied with a remote controlled undervater TV-vehicle.

Escapesent of fish like cod, haddock, redfish and Greenland halibut is better than with any by-catch device tested
earlier. Handling cause no significant problems, neither on small nor larger shrimp trawlers. Loss of shrimp when uaing
the system is acceptable, less than 5\,

An extensive effort is taking place to introduce this selective device in all Norwegian shriep fisheries, From
March 1, 1930 the separator grid was introduced by law in the northern coastal shrimp fishery.

£ H.1990!£:§1 = Theme 5e=s§un o —
i { ;nst:tute of Fishery Technology Research, Fishing Gear and Methods
Division, P.0. Box 1964, N-5024 Bergen, Norway, Polar Research Inatitute of Marine Fisheries and Oceanography (PINRO),
§ Knipovich 5Street, Murmanak, USSR}
A COMPARISON OF TEE SELECTIVITT IN CODENDS USED BY THEE SOVIET AND NORVEGIAN TRAVLIR FLEET IN THE BARENTS SEA

In August/September 1989, joint Soviet-Morwegian selectivity experiments were performed east of Rybackya Bank (@at-
banken) 1n the Barents Sea. The main aim of the experiments was to compare the selectivity in codends used by the Soviet
and Norwegian trawler fleet. Of the two methods used to establish the selectivity parameters, bag type cover and trouser
trawl, the last method wvas used to compare the results, indicating slightly better selectivity properties of the Soviet
codend, roughly a 0.2 higher selection factor, and a selection range that wvas 3-4 cm narrower than for the Norwegian
codend. This difference is explained by the different kind of codend material used by the Soviet and Norweqian trawler
fleet.
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Bélkur C, Hydrography Committee, id vidger havrannséknir.

£.M.1990/C:7 - Ref.: Marine Environmental Quality Cosmittee .
weichagt, G. {Deutsches Hydrographisches Institut, Postfach 220, 2000 Hamburg 4, Federal Republic of Germany)
THE QUALITY OF "OLD" OCEANOGRAPHIC PROSPHEATE DATA .

Temporal trends of substances in the environment can only be proved if the old and the new data are reliable. For
the quantitative analysis of inorganic phosphate in sea water the historical development during the past hund:ed_vea:s
is reviewed briefly. A critical examination of the different methods shows that phosphate data can be considered
reliable from 1323 onwards, if a number of analytical conditions were fulfiiled.

£.M.1990/C:36 - Ref.: Demersal Fish, Pelagic Fish, and Biological Oceanography Committees

Myrawski . i (National Marine Fisheries Service, MNortheast Fisheries Center, Woods Hole,
Massachusetts 02541, USA)

CLIMATE CHANGE AMND MARINE FISH DISTRIBUTIONS: AMALOGIES FROM SEASONAL AND ANNUAL VARIABILITY

A scenario of long-ters atmospheric warming has potentially profound consequences for coastal hydrography, and thus
for the organisms occupying these areas. Ho more so than for the Horth Atlantic region, which in some modelling studies,
1s predicted to warm differentially greater than the world as a whole. A range of biological responses of organisss can
be expected from such a scenario, including changes in distribution, recruitment, growth, and other temperature-depen-
dent processes. In this study, we consider some potential impacts of oceanic warming as they may influence earine fish
distributions from bottom trawl surveys conducted over a 21 year period. Our approach is to develop several metrics of
the average position and dispersion of fish stocks ('center of gravity' and ‘size of the footprint®) and to correlate
the observed pattetns of these attributes to inter-annual and inter-seasonal trends in average surface and bottom water
temperatures, as well as other attributes such as stock density. Analyses are conducted for 36 aarine fish and squid
species occurring in continental shelf waters off the northeast USA.

The 16 species examined exhibit a continuum of sensitivity to temperature variability, as evidenced by the apparent
'prefersnces' for specific temperature or depth regimes. Average shelf bottom vater temperatures may vary by as auch as
20 degrees, seasonally. Some species (e.g. flatfishes), exhibit little apparent seasonal depth change, and are thus sub-
ject to exteme variability in temperatures of occurrence. Others, such as squid and other pelagics, exhibit considerzbly
less variability in temperatures of occurrence, but vary widely in depths. Thus, it is possible to classify potential
sensitivity of distribution to temperature shift, on the basis of this continuum.

The period 19;3-19&9 exhibited several years of anomalously low and high temperature conditions on the northeast
shelf. Average position and spread of the )6 stocks are evaluated in relation to shelf temperatures and stock densities.
Results emphasize the utility of usang historical patterns of distribution in relation to historical temperature can-
ditions. Temperature regimes exhibited in the 21 year time series certainly are more extreme than average shelf warming
predicted for the next several decades by aost aodels.

r.4.1990/C:37 - Theme Session P
(Graduate School of Oceanography, University of Rhode Island, Narragansett, Rhode Island 02882, USA)
SATELLITE-DERIVED GLOBAL SEA SURFACE TEMPERATURE FIELDS: 1981-PRESENT

A group of oceanographers from academia and from U.5. Federal laboratories, assembled under the auspices of HASA
{Hational Aeronautics and Space Administration), have outlined a global SST (Sea Surface Temperature] product for use in
feature-related oceanographic studies. The SST fields associated with this product will be produced from the global GAC
[Global Area Coverage) AVHRR/2(5-channel Advanced Very High Resolution Radiometer} data set and will cover the period
from June 13961 to present. The project as now figured is being viewed by NASA and NOAA {National Oceapographic and At-
mospheric Administration) as an EO5 (Earth Observing System} version O prototype activity; i.e., a data panagenment de-
ponstration project.

The path to be taken in the production of the SST fields will follow closely that taken for the recently compieted
Global Chlorophyll Project for which all available CIC5 data were processed. The major difference between the 55T effort
and the Global Chiorophyll Project, is that substantially more data will be handled in the former, and the 55T data set
is not closed/complete; production of the fields will continue indefinitely into the future, hence the system designed
sust be capable of handling & continuous data stream in near-realtime.

This presentation will review the considerations that went into designing the SST fields, will discuss potential
applications of the fields and will cutline the progress to date in their production.

c.n.tseo/c;41 - Theme ?es:inn P

v, :
Frascati, Rome, Italy)
TEE OCEAN COLOUR EUROPEAN ARCHIVE RETWORK {OCEAN} PROJECT

The €2CS experiment (1978-1986) has provided a great wealth of information on various oceanographic topics, ranging
trom bio-geo-chemical parapeters in surface waters to dynamical processes of the sea. The OCEAN Project, an initiative
of CEC-JRC and ESA, will perform a thorough reappraisal of all CICS data covering marine regions of European concern.
The objectives of the Project include the pre-processing of all data available; the generation of a reliable, well
docusented, easily accessible archive; the processing of all suitable data, using ad hoc algorithss purposely assembled
for OCEAN, to the final geophysical parameters of interest; the preparation of time series, mosaics and statistical
images, that will be provided to several application demonstration programmses to be carried out in Eurcpe. Finally, an
Announcesent of Opportunity is planned to maximize the diffusion of CICS value-added data throughout the user community
in support of current research activities and in preparation for future ocean colour missions. '

' (“IRSA, CEC-JRC, 21020 Ispra (VA}, Italy, 'EPO, ESA-ESRIN, 00044



17

Bélkur D, Statistics Committee, id vidger roknihzttir innan fiskifredi.

.M.1990/0:12 .
gg;i;g;;i_g_ {rentze de Géostatistique, Ecole HNationale supérieure des Mines de paris, 15 rue St-Honore, 77305
Fontalnebleu, France)

A GEOSTATISTICAL VARIANCE OF THE TOTAL ABUMDANCE ESTIMATE FOR A REGULAR SAMPLING GRID

Systepatic sampling designs are very convenient for prospecting large sea areas and are frequently used. In acous-
tic surveys, for instance, the data are collected continuously alonq transects which are reqularly spaced. In _the case
of reqular grid saspling designs, Matheron {1965, 1971}, gives an approximation principle of the exact expression of the
variance of estimation, for practical computations. This principle is based on the theory of approrimation of theq;nls
as the exact expression of the variance is a difference between an integral of the variogram and discrete approxisations
of it. The range of the spatial correlations and the distance between gzid nodes of the sampling design play a special
role. .

As an example, we used an acoustic survey of herring off the Norwegian coast. The survey 1s pertqr.nd glonq
reqularly spaced transects. The abundance is estimated by spatial integration, thus a rectanqlg of influence leass§qued
to each transect. The regionalisation of the fish is interpreted as a realisation of an intrinsic randol_tunt:on inde-
pendent of the spatial limits of fish presence. A geostatistical variance of the estimation of the mean is calculated
within this model using the approximation principle and leads to a coefficient of variation of 13% on the raw data. The
problems encountered in computing a relevant variogram are related to the skewness of the histogras and to the. sany
bordering zero values. These delimit the geometry of fish presence. The importance of the geometry in the computation of
the variance 1s stressed. . .

This two-dimensional procedure for computing the variance of estimation is then compared to a one-dimensional pro-
cedure in which the values are cumulated along the transects. The reasons why this second method leads to a less precise
estimation are investigated.

| !990/“:;5

5 N an, J.°, Hoeni 2 ! ('International Center for Living Aquatic Resources Management,
MC P.0. Box 1501, Makati, Metro Manila, Philippines, "Department of Inland Fisheries, Faculty of Agronomy, 145 Avenue de

Muret, 311076 Toulouse, Cédex, France, - Scisnce Branch Departaent of Fisheries and Oceans, P.O. Box 5667, St. John's,
Newfoundland A1C 5X1, Canada}

NEW FUNCTIONS FOR THE ANALYSIS OF TWO-PRASE GROWTH OF JUVENILE AND ADULT FISHES, WITH APPLICATION TO NILE PERCH

Two phases of growth can semetimes be distinguished in long-lived fish species. The first phase involves zooplank-
ton-feeding juveniles and young adults. The second phase consists of accelerated qrowth of large, piscivorous adults. We
present two wmodified versions of the von Bertalanffy growth equation which account for this feature and fit thes to
length-at-age data on Nile perch Lates piloticus (Centropomidae). The growth parameters estisated for the new eguations

allow one to make preliminary estimates of the energy gains in Nile perch associated with transition from zooplanktivory
to piscivory.

Uncertainty associated with cod-capelin Interactions: How much
is too much? j) 2 [

Peter A, Shalion, Lanore Fahrig and Russell B. Miliar

Abatract =

Previous analyses have shown that cod annual length increments oft
Newfoundland and Labrador are positively related to temperature anomaly
and to 1/{cod biomass). It has alsoc been shown that replacing 1/(cod
biomass} with (capslin abundance index)/(cod biomass} resuits in a much
weaker fit. A randomization test supported the conclusion that there was
insufficient avidence to reject the null hypothesis that cod length
increments are independent of capelin abundance. In this paper the
probability of type Il error (not rejecting the null hypothesis when it
should have been) In the earlier analyses is examinad by simulating fake
length increment data from a growth model with error and carrying out
similar fits to those attempted on the reai data. It is argued that the cost

of type Il error could be large if it precipitates an increase in commercial
exploitation of capelin.

C.H.IQBDID:FS - Ref.: Fish Cap;urF and Pelagic Fish Committees
Foote, K.G. and Stefdnson, G,

{ {Institute of Marine Research, P.0. Box 157 = '

DEFINITION OF THE PROBLEM OF FSTI!ATIRG FISH ABUNDANCE OVER AN AREA FROW ACOUnggr:::;:T:A:g:éra:;:;:IE:;;;;véF DENSITY
The problem of acoustic abundance estimation i3 briefly reviewed. Under proper conditions, fish density can be

measured with high accuracy along line transects. Observed variations in fish density consequently reflect biological

variations, or inhomaogeneity in spatial distribution. The particular problem of estipating fish abundance aver an area

from line-transect measurements of fish density is defined. Related problems of estimating the variance of the abundance

estimate and of mapping the spatial distribution are also defined. A partial list of candidate methods for solving the

saveral problems is given. Among these, the so-called spatial statistical t i isi
of their exploitation of the observed spatial sttuctu:e? s LU A T R
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Bolkur E, Marine Environmental Quality Committee, id vidger havumhvervi og ddlking.

C.M.1990/E:4 - Ref.: Demersal Fish and Baltic Fish Committees
: ' : a {Danish Institute for Fisheries and Marine Research,
charlottenlund Castle, DK-2920 Charlottenlund, Denmazk)
EYPOXIA AND THE DEMERSAL FISH STOCKS IN THE KATTEGAT (IIIA) AND SUB-DIVISION 22

The development of the demersal commercial tish stocks in the Rattegat (IIIa) and Sub-division 22 in the period
1970-1989 has been dealt with.

The decreasing recruitsent the last 10 years of cod and plaice and the increasing recruitment of dab is discussed
and related to hypoxia and eutrophication. The growth of plaice and dab and the frequencies of viral diseases in dab are
discussed in the same context,

The changing catchability of Worway lobster due to hypoxia, the increasing effort and decreasing catch per unit of
effort indicate a decreasing stock.

C.M.1990/E:6
{Danish Institute for Fisheriea and Marine Research, Charlottenlund Castle, DK-2920

charlottenlund, Denmark}
FISH DISEASE INVESTIGATIONS IN DANISH COASTAL WATERS WITH SPECIAL REFERENCE TO THE INPACT OF OXTGEN DEFICIENCY

Lang-terms (1983-1990) recordings of data on the prevalence of the externally visible fish diseases, lyaphocystis,
epidermal papillosas and skin ulcers in common dab (Lizanda limapda L.) populations ip the German Bight, the eastern
Horth Sea, the Skagerrak and the Kattegat are presented.

The trends in the developament of these diseases and the eventual background for the development are discussed. The
data indicate that sost skin ulcers probably develop from mechanical lesions caused by tishing gear.

The occurzence of oxygen deficiency seems to trigger the spread and development of £ish diseases such as lympho-
cystis and epidermal papillosas. The risk of getting a disease 13 significantly higher for fish in regions that have
suffered frowm oxygen deficiency. However, an adaptation to recurring axygen deficiency seems to take place.

C.H.199012:31 7 4

('Ministry of Transport and Public Works, Puplic Works pepartment, Tidal Waters
Division, Ecotoxicology Sectlon, P.0. Box 20907, 2500 EX The Hague, Netherlands, "WRc Medmenham, Henley Road, Medzenhas,
P.0. Box 16, Marlow, Bucks SL7 2HD, United Kingdom)
A REVIEW AND EVALUATION OF 1H8E USE OF FISA DISEASES IN THE MONITORING OF KARINE POLLUTION IN TEE NORTE SEA

The use of fish diseases to monitor marine pollution in the North Sea 1is reviewed and evaluated. Criteria for epi-
demiological surveys are outlined, a brief history of fish disease in relation to pollution given, and recent studies in
the North Sea described and evaluated. Information on the passible pollution-related actiology of some conditlons 13 re-
viewed.

The basic approach is to idencify spatial and temporal patterns of disease prevalence, which can be related to pol-
lution. A major obstacle is to distinguish effects of pollution from those of other variables, especially as post dis-
sases appear to have a multifactorial actiology. Other problems include difficulties of access and operation, high cost,
and the need to use prevalence as an estimate of incidence.

Special criteria for establishing cause-effect relationships have already been developed. specific criteria for
fisld surveys include accuracy and precision of prevalence estimates, the extent to which possible causal factors other
than pollution are taken into account, and whether or not exposure of the study population to pollution is measured di-
rectly.

Several convincing examples of a relationship between pollution and disease have been identified in the North Sea
over the past decade: moat apply to local areas with distinct sources of pollution. The data from wider-ranging surveys
are pore controversial: while some provide circumstantial evidence for a role of pollution, the apparent complexity of
disease actiology (in itself a significant finding) and the limitations of the epidemiological approach may effectively
prevent any unambiguous demonstration of pollution as a cause.

Due largely to methodological shortcomings, it s not yet possible to assess whether or not there has been a long-
term increase in disease prevalence associated with a general increase in pollution in the North Sea. For the (future,
the use of standardised methods is very imporeant. It is recommended that future work should place greater egphasis on
the recording of liver lesions, on the measuresent of contaminant concentrations, and on experiaental work.



THE TOXICITY OF DICHLORVOS TO SOME MARINE ORGANISMS E?tg

J.E. Thain, P. Matthiessen and 5. Bifield.
Ministry of Agriculture, Fisheries and Foed,
bDirectorate of Fisheries Research,
Fisheries Laboratory,

BURNHAM-ON-CROUCH, Essex CMO BHA, England.

ABSTRACT

This paper presents information on the acute and chronic toxicity
to marine organisms of dichlorvos, an organophosphorus pesticide
used to control lice on farmed salmon. The acute toxicity of
dichlorvos (tested as Nuvan 500 EC) to crustacean larvae Crangon
crangon and Mysidopsis bahia was 4.4 and 11.1 ug 17! respectively
{96h LCS0). Molluscs were less sensitive (adult Patella vulgata
96h EC50 = 14.4 ug 17!, based on foot relaxation; larval
Crassostrea gigas 48h EC50 = 165 ug 1_1, based on abnormal
development) and marine algae were relacively insensitive (of
three species tested, the most sensitive was Isochrysis galbana,
whose growth over 20 days was normal at 100 ug 1~1, but inhibited
at 1000 ug 1-1y | chronic growth tests were conducted with
juvenile bivalve molluscs, C. gigas, Venerupis decussata and
Mytilus edulis. The growth of the most sensitive species, C.
gigas, was significantly reduced over 49 days at nominal
concentrations of 33 ug 171,

C.H.1990IE:32

! (‘Technische Universitit Hamburg, P.0. Box 901052, D-2100 Hamburg 90, Federal Republic of
Germany, -Alfred-wWegener-Institut, P.0. Box 120161, D-2850 Bremerhaven, Federal Republic of Germany)
BIOAVAILABILITY OF TRACE NMETALS IN MARINE SEDINENTS

As part of an interdisciplinary research programme, benthic organisms and sediments obtained from two different
areas of the southern North Sea have been analyzed for selected heavy metals. Lead and cadmium contents were peasured in
the polychaete species Hephtys hombexqs and in the sea-urchin Echinocardium cordatunm as well as in respective sediment
fractions ¢ 20 ym from the entire Dogger Bank and the eastern coastal North Sea. The cadmium concentrations destermined
in all species from these areas were relatively equal, except for a slight increase in concentration found in those
species from the northeastern part of the Dogger Bank. No correlation was found to cadmium contents in sediments. A
tover lead content was generally observed in the individuals taken from the German Bight than those from the Dogger
Bank, especially from again its northeastern part. In case of lead, it is possible to divide both areas according to the
slope found in the linear regression of lead versus total organic carbon contents in sediments (i.e., according to the
gradient method of metal concentration normalization introduced by CATQ, 1377}, which is twice as steep for the Dogger
Bank as for the eastern North Sea. This criterium points to a difference in sediment quality with regard to toxic metal
contapination. The sediment quality of the Dogger Bank seems to be twice as bad in comparison with that of the eastern
North Sea, which is in turn in good agreement with the differences found in lead contamination of the sediment-dwelling
palychaetes from both areas. The low correlations found between metal contents in the organisas and sediments indicate
an uptake mechanisa which is probably controlled by the diasolved metal activity rather than the particulate metal con-
centrations. The metal activity in interstitial water is controlled by the redox geochemistry at the sediment-water
interface, which in turn is controlled to a considerable degree by the organisms themselves. Experimental results with
toxic metal release rates gained from sediments incubated at different oxygen saturation levels elucidate the effect of

bioturbation and ventilation of anoxic sedimenr strata with overlying oxic water, which significantiy enhances flux of
readily bioavailable dissolved metals.
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©.M.1990/F:2 Ref.: Demersal Fish Cn,li.t ee
Mmm {' Institute of Marine Research, Ministry of Fisheries, Figdevigen Marine Research

ctation, N-4817 His, Horway, piological Instaitute, Department of Marine Zoology, University of oslg, P.0. Box 1064,
Blindern, N-0316 Oslo 3, Norway)

GROWTH RATES IN CULTURED coMmon WOLYFISH {AMARBICHAS LUPOS} AND SPOTYED WOLFFISH (A. HINOR}

Field caught common wolffish (Anazhichas lupus) and spotted wolftish (A. u.mx‘} have been raised from fry on dry
pellets, The two species have experienced annual fluctuations in tespuatu:a petween 6 and 12 C and the results in-
dicates that both species have their best growth rates below 10°C. ¥ith initial average wet weights of 2.6 g (comBOR
wolffish) and 6.3 g {spotted wolffish}, and at equal experimental conditions, the spotted wolffish reached four times
the wet weight of the comson wolffish aver a petio? of two years and 10 months, 3.4 and 0.9 kg respectively. The
specific growth rate, however, were 0.62% d-' and 0.58% d° ' respectively, indicating only small differences in growth
rates in that period. Estimates heaed upon the fastest growing fish in the experimental groups indicated that at optimum
temperature conditions {approx. 6 ) the spotted wolffish will probably reach a total wet weight of 6§ kg in two Yyears
from start-feeding, while the common wolffish {below 10 C) will reach a weight of 3 kg in that same period. The cammon
wolffish mature at a size {ros 0.5 - 1.0 kg, while the spotted wolffish mature at a size above 4 kg.

.M. 1990/F:7
Juell, 1.-E. (Institute of Fishery Technology Research, P.O. pox 1964, N-5024 Bergen, Nogrway}
HYDROACOUSTIC DETECTION OF FO0D WASTE - A METEOD TO ESTIMATE MAXINUW FOOD INTAKE OF FISE POPULATIONS IN SEA CAGES

A linear relationship between echo energy and amount of salmon dry food was established. Measurements wera carried
out both feor food batches {5-400 gram) and single peliets. For a certain amount of food, the echo energy decreased when
pellet size increased. The relationships alloved hydroacoustic detection of small amounts of food waste. gaximum food
intake of a salmon population was determined as the amount of food delivered by the feeder before food waste was de-
tected.

C.M.1990/F:8 - Theme Session 0
silvert, L., Ketzer, P.D,. Gordop Jr.. D.C.. and Duplizea, D. (Rabitat Ecology Division, Department of Fisheries and
Oceans, Bedford Institute of Oceanagraphy, P.O. Box 1006, Dartmouth, NS B2Y 4A2 Canada}
MODELLING THE PEEDING, GROWTH AND NETABOLISM OF CULTURED SALMONIDS

The rapid qrowth of aguaculture has raised concerns about potential environsental impacts on coastal habitat and
negative feedbacks to the industry itself. The prediction of impacts is different because of the wide variety of
physical, chemical and biological processes which atfect the consumption of oxygen and release of wastes by cultured or-
ganisms. Using the interactive workshop technique and the BSIM modelling package, we have developed a model which
s;,ulate: the critical scological processes that take place within, around and beneath a sea cage filled with salmon.
This model, called SITE, is being developed in parallel to a field program and tested in the L'Etang Inlet of Hev
Bruqsulck {Canada), an area of expanding salmon farming. In general, the behaviour of the model is consistent with
available field data and it is steadily improving as new results are incorporated. In conjunction with a detailed hydro-
dynasic aodel, tye SITE model will be used to help plan experisents directed at understanding the dynamics of the water
and sediment chemistry and biology at an aquaculture site and to explare the capacity of the L'Etang Inlet to assimilate
vastes from salmon farms. The SITE model is avaiiable to other research teams interested in experimenting with it.

A PROPOSED GLOSSARY ON BIOLOGICAL AND TECHNICAL F:2l
TERMS RELEVANT TO AQUACULTURE :
*FIRST DRAFT"

by

Haraid Resenthali, Volker Hilge@, Hans Acksforsi™,
David Bucket James E. Stewart®}, J. D. Casteil®

ABSTRACT

The applicatian ol basic knowledge 1o aquacilture sysiams is & compiex of scientilic, eangineenng,
sconomic, legal or paiitical processes. Fragmentary inputs lrom vanous disgipiines, often derrvad
from dizharmonious efforts, have irsquantly resulted in the misuse and misinierpretation ol tanms
and criferia, Znd consequenity, have led to incarrect spplications and costly failures. This glossary
has bnn prapared, in responsa \o a requant ¢f the Mariculture Commities, as &n initial attempd to
provide definitions of terms and some interpretation of their comman use (ICES, Mariculiure
Commities, Doc. le).Mmmcmmmm”MMmulwm
amch-dmmmdﬂmmwr&msnmwmdlcESquMM
expand this document and join shorts with EIFAC 10 produce a mare general glossary on tamms
Irequently used in squacuiture. Various Working Groups of ICES have also coniributed daiinitons ol
Vorma relevant 15 their spectic fiskd. A joint ICESVEIFAC Comsspondence Group siartsd ha work
during 1988, Incorporating these comments provided by calleagues Irom various member siates. For
a number of 1erms mare than one definition has been lormulated, ofien mllecting the usesge in
ditlerent disciplines. The pressn! dralt document should be considared & discussion paper. To aid
lhu_o interesiad in halping to improve, sxend of otharwiss modify this draft glcssary, the curment
mailing addresa of the Senior Author % provided for ease of imtarvention. Members ol EIFAC are
nqmmdluprwndcecmm.nonammm;\ugmwtomwnmhnr..hﬂmludmnmun
conhntu\dmolayoulolm.qloummuhmnmasumwmdlcssmmlm

lndmnnomwimnnchmmolElFAcs.uhnll;ElFAcuﬂlm-nwwmh
final document into French.



21

COMPARISONS OF BROODFISH QUALITY AND EGG QUALITY IN ATLANTIC SALMON OF
NORWEGIAN FARMED STRAIN, WILD ATLANTIC SALMON AND OCEAN RANCHING £ 7%
ATLANTIC SALMON OF NORWEGIAN FARMED STRAIN

by

Gudnid Andorsddetir

Fishery Laboratory of the Faroes

FR-100 Tdrshavn, Faroe Island
ABSTRACT
Broodfish of different origin {Atlaatic salmon of Norwegisn farmed strain, wild Atlantic saimon and ocesn
ranching Atlantic salmon of Norwegian farmed strain) were kept under similar conditions from august. in
november eggs were stripped, and put in the hatchery, Chemical analyses were made of broodfish carcess,
tiver, blood #nd of the eggs at the time of stripping snd after baiching. Survival of the eggs were regisiered
until startfeeding. The resuit showed differences in the chemical content of both broodfish and egg, as well
as in egg survival between the wild salmon and the fanmed strain,

C.X%.1990/F:34 - Ref,: Harin? Environmental qu*litv Committee
! i { Department of Aguaculture, Institute of Marine Research, Posthox 1870

Nordnes,, N- 5024 Mordnes, Bergen, Norway, 'Department of Fisheries Biology, University of Berges, Nordnesgaten 133,
K-5024 Bergen, Norway)
EFFECTS OF ORGANIC WASTE FROM MARINE FISH FARNS OF THE SEABOTTOM BENEATE TRE CAGES

Seven fish farms and a control station were investigated four times during one year. The [arms represented a gra-
dient of increasing accumulation of organic waste on the seabottos. The thickness and the orgamic content of the waste
increased up to 20 cm with increasing sedimentation. When the thickness of the accumulated waste exceeded 20 cm the
larger fauna (5 om) disappeared, and the decompoaition rate of the material as a function of the a:cuquln?ed asount de-
creased. The release of ammoniz and the spontaneous gas ebullition from the waste increased linearly with increasing ac-
cumulation.

After an initial increase, phosphate was not released in significantly higher amounts when accumulations excegdgd ?
ca. Preliminary analysis of stable carbon isotope ratios of the sediment suggests that there iz a return to original
background isotope ratios within 30 m of a well-run fish farm.

STUDIES ON ENVIRONMENTAL CONDITIONS AND INFLUENCE ON

SALMON FARM PRODUCTI . =i
ox F:35

Arne Ervik, Knut E. Jorstad. Eva Farestveit, Vidar Wennevik. Anne Grete Eriksen &

Rita Leroy

Abstract

The study was undertaken 10 investigate how environmental conditions influence growth
of Atlantic salmon, and how diiferent sib groups of salmon respond to different
environment. The fish were raised at five different marine fish farms, and environmental
conditions, growth and management were controlled routineousiy. The fish farms had
different environmental conditions with regard to concentration of oxygen of ammonium.
There were no simple connection between environment and growth. Farm management
seems to be the most important single factor controlling growth. In several cases
significant differences in family ranking between the fish farms were detected,

C.H.l!!OIF:#? 3 . . . . .
(' Department of Biochemistry, University of Bergen, Arstadveien 19, N-5029% Bergen,
Norway, 'Department of Fisheries and Marine Bioclogy, University of Bergen, Nordnesgate 13, N-5024 Bergen, Norway)
LIGET AFFECTS HATCHING, DEVELOPMENT AND PIGNENTATION OF BALIBUT {HXPPOGLOSSDS HIPPOGLOSSUS L.) )
Artificially fertilized halibut eggs were exposed to various colours of light and their develgpnenn, hatching and
eye pigmentation was monitored. Hatching was dalayed relative to development up to 13 days under white light although
the enclosed larvae developed apace with the emerged larvae showing that anoxia is not a primary hatching stimulus. Ex-
tension of the period in the egg did not affect the normal rate of organogenesis but the belt of hatching gland cells
degenerated. Time of hatching could be synchronized by exposing the eqga to light for a period and returning to dark-
ness, where hatching would take place within 90-120 minutes. Eye pigmentation was earliest and darkest under dim (0.2
1x} blue light whereas pigmentation was latest and lightest when larvae were held in darkness, suggeating that dark-
rearing interrupts or delays normal eye development. Growth was not significantly different between these two groups.
Two areas in the eye, a bar posterodorsal to the lens and spot ventral to the lens, were the last to develop pigment
under all treataents. An ecological model is proposed where light is a primary mechanisa requlating the larval distri-
bution in the water.
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C.H.l!!O!Fi47

('Institute of Marine Research, Division of Aquaculture, P.O. Box 1870 Nordnes, N-5024 Pergen,
Norway, ' Institute of Nutrition, Directorate of Fisheries, P.0. Box 1300 MNordnes, N-5024 Bergen, Norway)
WEANING TRIALS VWITE COD FRY OM ARTIFICIAL DIETS

Three experiments with different size groups of cod fry, 13, 49 and 465 mg wet weight were offered 6 different
artificial diets. The experiments lasted for 28 days. Growth, and for the medium size-group chemical coeposition and

gross energy-content of the fish were measured. Mortality was recorded daily, and the fish were counted after 14 days
and at end of the experiments to correct for cannibalisa.

Growth seemed to be similar on all diets, probably because of prominent cannibalisa. Significant differences in
biomass and survival were found. Survival ranged from 0 to 33\ for the smallest group and from 72 to %0% for the largest
group. About 50% of the mortality was due to cannibalism.

C.N.1990/F:50

spail, DA, Huntlv, P.J., and Munrog, A.L.S. (DAFS Marine Laboratory, Victoria Road, Aberdeem AB3 8DB, Scotland)
FATE OF FOUR FISH PATROGENS AFTIR EXPOSURE TO AN ENSILING MIXTURE CONTAINING FISH FARM MORTALITIES

Expasing three bacterial fish pathogens (Aerpmonas salmonicida, Yersinia ruckeri, and Renibacterium salmoninarus)
to a commercial fish silage caused their rapid destruction. However, it was found infectious pancreatic necrosis virus
survived in silage for long periods at the prevailing slhieut temperatures 1n Scotland. The virus wouid be inactivated
by heating the silage preparation to a temperature of 60 C for five hours or by the addition of the virucidal agent

VIRKON at a concentration of 1/100 w/v. The use of ensiling fish farm wastes to hygienically dispose of infected
paterials such as sortalities and infected offals is discussed.

C.M.19%0/F:53

[Institute of Marine Research, Austevoll Agquaculture
Research Station, N-5392 Storeb¢, MNorway)

AGE OF ATLANTIC HALIBUY LARVAE (HIPPOGLOSSUS HIPPOGLOSSUS L.) AT FIRST FEEDING

Halibut larvae at different ages (150 to 315 day-degrees) were transferred to outdoor start-feeding tanks each with
two internal plastic bags (100 litre). The larvae were fed wild zooplankton. One bag was sampled after 24 hours, and the
other after nine days. Numbers of larvae with food in the gut, without food in the gut and dead larvae, vere counted far
each larval age tested. The results showed that some larvae captured prey at an age of 150 day-degrees. However, at this
age few larvae were alive after nine days. The fraction of larvae with food in the gqut increased during the period

tested. Survival after 24 hours and after nine days was highest when first feeding took place at a larval age of ap-
proximately 230 day-deqrees.

A comparison of growth rate of halibut [arvae 1Hippoglossus F - eo
hippoglossus L.i fed wild zoopiankton and enriched Ajemia. g

by

L.H. Skjoiddal. T. Harboe, T. Nass, K.E. Naas. H. Rabben

ABSTRACT

Halibut larvae at an age of 267 day degress post hatching, were reared through first
feeding. outdoors in 100 | plastic bags. There were three feeding regimes: wiid
zooplankton. Afiemia enriched on the aigae [sochryeis galbang and Artemia enriched
with “Super Selco”. T 2 larval growth was very low the first three weeks probably due
10 low temperature and high larvat age at onset of exogenous feeding. At Day 16 the
mean myotome height and drv weigit were significantly higher for the group fed wild
zooplankton. than ior the Aremia groups. and the larvae fed Super Selco enriched
Artemia had a signifieant higher mvotome height and drv weight than the larvae red
Lsochrysis enriched Artemig. There were no significan: differences in larval size at Day

23, The low survivals of the two groups fed Aremia, could have been caused by the
incomplete digestion of Artemia.
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GREEN WATER IN LARVICULTURE - An experiment with naral __
phvioplankton in tanks for first feeding of halibut larvae (Higpoglossus ol
hipgoglossus L.)

T. Nazss. @. Bergh, T. Harboe, KE. Naas, H. Rabben, L.H. Skjolddal.

At 232 dav degrees, halibut larvae were transferred from indoor tanks to 1.7 m’
outdoor tanks for first feeding, The number in each tank was approximately 750.
Three tanks were continuousty given algal suspension ("green water') and suppiied
nonenriched Artemia instar [[. Six tanks were given filtered deep water ("clear
water”). Three of the six were supplied noneunched Artemig, and three were
supplied Artemia prefed in green water.

Feeding incidence at day 3 was 47 % in green water and 0 %2 in clear water.
Larval growth was significantly higher in green water compared to clear water,
while no significant difference was found between the clear water groups given
prefed and noneariched Artemia. The mezn myowome heights for all groups were
0.75 - 0.78 mm at day 7. At day 14 and 21, the mean heights werc 149 and 1.86
mm in the green water group and 0.84 and 1.05 mm in the ciear water groups.
The survivai rates were also much higher in green water. Out of a total of
approximateiy 2250 halibut larvae in the green water tanks. 684 larvae were found
alive at the end of the experiment. Corresponding numbers for the clear water
tanks were 57 out of 4500, Preliminary results indicate no nuiritional effect of the
algae.

apsen, 1.2, LT n 2 ('Institute of Marine Research, Division of Aquaculture,

P.0. Box 1870, Wordnes, N-5024 Bergen, Norway, ° Institute of Marine Research, Division of Aquaculture, Matre Aguaculture

Research Station, N-5138 Matredal, Norway, ~Norwegian Hydrotechnical Laboratory, SINTEF Group, Klebuveien 153, N-7034

Trondhein - NTH, Norway)

A WULTIVARIATE APPROACE TO INVESTIGATE GROWTH OF ATLANTIC SALMON PARRS AS FUNCTION OF WATER QUALITY IN REARING TANKS
Atlantic salson parrs (Salpo salax) were reared under three different oxygen saturation levels. Growth and water

quality was followed through seven months. A multivariate data program (SIRIOS) was used to test growth as a response to

vater quality. The water quality paraseters were evaluated according to their growth response. Growth was positively

correlated to oxygen saturation level, but also interactions with total ammonium content and water exchange rate were
observed. The roles of interactions are discussed.

C.H.ISSOIF:G?
M

C.H.1990[F:6'4 - Ref.: Anadfnnous and Ca}nd:olaus Fish Comttef i

{ Institute of Marine Research, Division of Aquaculture,
P.0. Box 1870 Nordnes, N-5024 Bergen, Horway, _Institute of Marine Research, Division of Aguaculture, Matre Aquaculture
Research Station, N-5198 Matredal, Norway, ~Horwegian Hydrotechnical Laboratory, SINTEF Group, Klebuveien 153, N-7034
Trondhein - NTH, Norway}

SMOLTIFICATION OF ATLANTIC SALMON IN DIFFERENT WATER QUALIYIES AND SUBSEQUENT GROWTH IN SEA VATER, FOLLOWING DISTINCT
TRANSFER STRATEGIES FRON FRESHWATER

Atlantic salwon parr were kept in four different fresh water qualities for seven months before smoltificatien,
which was characterized by plasma chloride content after sea water challenge tests. Three groups were transferred di-
rectly to sea water. Three comparable sub-groups were transferred after a gradual change in oxygen content of fresh
water. Growth and mortality of all groups were thereafter followed for six months in sea water.

Groups from fresh water with highest oxygen content and water exchange rate increased their biomass 5-6 times in
sea water, whereas fresh water qroups with low oxygen content and low water exchange rate only increased biomass 2-1
times in sea water. This emphasizes the importance of fresh water guality for the following success tn sea water. Grad-

ual increase in oxygen content seven weeks ahead of release into sSea water had no influence on the subsequent success in
sea water.
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Achepbach, I. and Froese, R. {(Institut fiir MKeereskunde, Diisternbrooker weg 20, p-2300 Xiel 1, Federal Republic of
Germany)
PRESENTATION OF A DATA BASE SYSTEW FOR INFORNATION ON AND DIAGNOSIS OF FISH DISEASES

A data base system is presented with detailed information on 131 fish dizeases of importance to aguaculture and
fisheries. About 150 macroscopic aymptoms have been identified that can be used as diagnostic criteria. All diseases re-
corded in the system have been checked for these symptoms. In a tesat run with 20 diseases occurring in 26 fishes, the
system was able to diagnose 17 diseases directly. The resaining three diseases could be identified to be one out of two
possible diseases. On average, the use of six symptoms were necessary to achieve a reliable diagnosis. The test run sup-
ports the following hypotheses: (a) gross signs of a disease are well suited for an initial computer-aided diagnosis,
{b}) wuodern data base systems provide a fast and easy tool to approach a quick diagnosis with acceptable level of cer-
tainty, and (c) text descriptions and pictures of disease appeatahce taken from the literature can be successfully used
to build an information and diagnosis systes on fish diseases. The target user group for PC-aided identification system
includes scientists, students, and administrators in the fisheries sector. The system is part of a large data base for

hinlogical data on fish and is currently being developed by the International Center for Living Aquatic Resources Man-
agement {ICLARM), Manila.

M.1990/F-73
= {The Agricultural Research Council of MNorway, Institute of Aquaculture Research, N-6600
sunndalse¢ra, Norway)
LARVAL AGE AT FIRST FEED INTAXE IN ATLANTIC BALIBUT (HIPPOGLOSSUS EIPPOGLOSSUS)

The aim of this study was to identify at which developamental stage the Atlantic halibut larvae actively start feed-
ing when offered food.

36 days after hatching, a group of larvae were offered food (algae and rotifiers) and examined for gut content
after 48 hrs. 18 days after hatching and every other day thereafter, new groups of larvae were offered food and sampled
after 48 hrs.

The highest frequency of larvae with algae in the qut was found between 210 and 250 day-degrees {days*temperature).
the highest frequency of rotifiers }n the larval gut was found among larvae offered food between 240 and 150 day-de-
grees. Larvae offered food at 360 d° died off before sampling.

The results in this experiment indicate that !ifst ferding of Atlantic halibut should be initiated in the period
from 200-240 day-degrees {42-54 days at temperature 4-5° C).

C.M.1990/F: 74

(The Agricultural Research Council of Norway,

Institute of Aquaculiture Research, HN-6600
synndals¢ra, Norway)

NATURAL SPRING OF ATLANTIC HALISUT (BIPPOGLOSSUS HIPPOGLOSSUS) IN CAPTIVITY

A broodstock of Atlantic halxhutl (Hippoglossus hipeoglossuys) was established in 1984 at The Institute of Aqua-
culture Research, Sunndalsera, Norway. This brocdstock has produced eqgs by stripping since t985. In 198% and 1990, suc-
cessful natural spawning has been registrated in one of the broodstock ponds (1 = deep, 10 m diam.). More than 10 liters

of eggs were collected during the season of 1989, and high fertilization rates were registrated (up to more than 90%}.

Eggs from these spawnings have produced larvae of good quality. These larvae have later been fed and brought all the way
through metamorphosis.
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¢.M.1990/G:] - Theme Session Q

i (Institute of Marine Research, P.0. Box 1870, Nordnes, N-5024 Bergen, Norway)
YARIABILITIES IN STOMACH CONTENTS OF COD, COLLECTED BY DENERSAL AND PELAGIC TRAWL. IN THE SOUTHERN PART OF THE BARENTS
sER sanples of Northeast Arctic cod stomachs were collected separately on Qelgrsal and pelagic stations at the same
date in February 1986 and were analysed for length group 30-40 ca. The rgsults indicate that the mean value of the stom-
ach contents weight as well as the food composition are substgntxally.dxt!erent for the two types of gear. The Spearman
rank correlation coefficient (rs = 0.109; € = 0.363; P » 0.1} is not significant pased on frequency data calculated from
the diet of cod gathered by demersal and pelagic stations. These results question the accuracy ot.the consumption es-
risates which are based on a combination of field stomach contents weight and layoratory gastric evacuation rate
studies. Therefore, the mean value of the stomach contents weight should be distributed on the {fishing gears, in ad-
dition to seasons, sub-areas, fish size and time of the day.

MODELLING ENVE.ONI\%ERITIOTALLY INDUCED CHANGE IN
FOR ATLANTIC CANADA COD STOCKS / G': 2 L(

by

R. B. Millar and R. A. Myers
ABSTRACT

Length at age data was used te fit a growth curve in which the predicted yearly
increment in length is a function of the eavironmental factors p t during that
year. The analysis was performed on seven NAFQ regional cod stacks, with inclusion
of the environmental factors population density and bottom temperature. These
envircnmental factors were highry significant and explained as much as two thirds
of the variability in the data.

EFFECT OF CAPELIN BIOMASS ON COD GROWTH
by /625

R B. Millar, L. Fahrig and P. A. Shelton
ABSTRACT

Length at age data was used to fit an evironmentally aware growth curve to cod
from NAFQ regions 2J, 3K, 3L. The predicted increase in length throughout a year
was modelled as a function of three environmental factors - capelin biomass, cod
biomass agd bottom temperature. We found cod biomass and bottom temperature
to be highly significant and they explained a large amount of the vnria.b:liify in tl.:te
data. In contrast, the capelin biomass data was of no use in explaining variation in
cod growth.

c.n.1990/c;32 - Raf.: Fish C’pt?te Committee

{ Institute of Fisheries Technology Research, P.0., Box 1364, N-5024 Bergen, HNotway,
Alaska Fisherles Science Center, 7600 Sand Point Way N.E. Seattle, WA 38115, USA)
EFFECTS OF TRAWLING AND LONGLINING ON THE YIELD AND BIOMASS OF COD STOCKS - NUMERICALLY SINULATED
Numerical studies were conducted on the effects of trawl and longline catches on a cod stock and poasibly yields
from it

Five year mean age composition of Pacific cod (Gadus macrocephalus) from the Bering Sea was used as initial age
coppasition of the stock, which was normalized to 1 ton. Age specific Z (total mortality) was computed from this dis-
tribution and natural wortality was derived by subtracting fishing mortality from Z. Age compositions of catches were
either prescribed from empirical data or created with fishing mortality coefficient (F}, which was assumed constant with
aqe after the age of full recruitment. The computations were done with different catch levels for six years assusing av-
erage constant recruitment. The computations were done with different catch levels for six years assuming average con-
stant recruitaent.

Essential results of this study are: a) the stock left in the sea decreases with increasing catch and reaches an
equilibriva if recruitsent and catches remain conatant. With similar cath levels, this equilibrium is reached earlier
with longline and is higher than that of trawl; b) if a given level of stock in sea is desired, higher annual catches
can be taken with longlines than with trawl; ¢) by the same catch size, longlines remove more older and more piscivorous
fish which is beneficial to recruitment if the latter is largely controlled by predation.

The above aentioned essential results indicate, among others, that some longline fishing might be allowed to
continue when TAC for trawlers has been reached.
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.M.1990/G:3) - Ref.: Hydrography Committee
Hapsen, B.. Kristiapsen., A., and Reinert, J  {Fiskirannstknarstovan, Debessartrsd, Fr-100 Torshavm, Faroe Islands)
COD AND HADDOCK IN FAROESE WATERS AND POSSIBLE CLIMATIC INFLUENCES ON THEM
Both cod and haddock are known to exist as separate stocks in Faroese waters. The paper documents existing knowl-
edge on bioclogy, stock variations and fishery for these stocks. As a framework for understanding the observed variations

key features of the physical environment are discussed as well as time series of climatic variables which might in-
fluence the stocks.

c.lc19’°’c‘]5 ; . : , X
(Ministry of Agriculture, Fisheries and Food, Directorate of Fisheries Research, Fisheries
taboratory, Lowestoft, Suffolk NRI3I OHT, United Kingdom)
I{N THE TRAVL AND THE CONSEQUENCES FOR ESTIMATING FOOD CONSUNPTION IN MATURAL FISH POPULATIONS
. In 1999, ICES intends to sount a trawl survey to sample the stomach contents of North Sea fish in order to estimate
tpe feeding rates of the principal predators. Excessive feeding taking place during trawling will bias the stomach con-
tent data leading to an overestimation of feeding rate. During an investigation into the feeding of cod which hud been
canght by trawling in the Southern North Sea and Eastern English Channel, unusually lgrqe_nulhera of freshly 1uqe§ted
prey were noticed in the stomachs of some fish, leading to the suspicion that feeding in the trawl could be a serious
blem. A method is presented here to estisate the level of feeding in the trawl, enabling this source of bias in the
gtosach content data to be eliminated. The results indicated that the problem was much more pronounced in cod caught in
o mid-vater trawvl compared with a botton trawl of the type to be used in 1991, However, the use of a cover over the cod

of a bottom trawl to separate the larger predators from the smaller prey appeared to effectively eliminate feeding
ip the trawl.

FEEDING OF HAKE AND MONKFISH IN THE NON-THAWLABLE/@:({Q’
AREA OF THE SHELF OF THE CANTABRIAN SEA

Pilar Pereda and Ignacio Olaso

Instituto Espafiol de Oceanografia
Apartado 240, 39080 Santander
ESPARA

ABSTRACT

This paper presents a gqualitative comparison of the diet of hake
tMarluccius merluccius} and angler fish (Lophius piscatorius) on
goft bottoms (the trawl fishing area) and hard bottoms (the gill-net
and long-line area). Differences 1n diet are observed according to

the size of the fish and the caracteristic prey on both types of
bottom.

C.M.19%30/G:49 - Ref.: Hydrography Committee
Loeng. H. apd Gisseter. H, (Institute of Marine Research, P.0. Box 1870 Nordnes, N-5024 Bergen, Norway)
GROWTH OF O-CROUP FISH IN RELATION TO TEMPERATURE CONDITIONS IN THE BARENTS SEA DORING THE PERICD 1!".?-1!09

Since 1965, the International O-group fish survey has been carried out in the Barents Sea during late August a:d
early September. The main purpose 13 to detersine the year-class strength of some commercial fish species at an early
stage in their 1life history. The present contribution is a preliminary study on the grawth of the O-group during the
tirst half year after spawning. Comparisons of lengths of cod, haddock, herring, and capelin strongly indicate similar
veriations from year to year. Since these species inhabit partly the same water masses the first six sonths, }t is
likely that the variation in growth depends on some common factors. One of these may be the temperature of the environ-
ment, The results so far indicate a relationship between the growth of larvae and temperature.
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C.M.1990/G:51 - Theme Session O

fcbh, A.P. (DAFS Marine Laboratory, Victoria Road, Aberdeen ABY 8DB, Scotland)
GASTRIC EVACOUATION IN WHITING (MERLANGIUS MERLAMGUS L.}

) This paper describes the effect of fish size, meal size, temperature and prey type on gastric evacvation in whit-
ing.

A linear evacuation nodel gave a good description of the data. Larger fish eliminated meals of a given size at a
fagtgr rate than smaller tish. When tish of similar size were given meals of different sizes, the larger =meals were
eliminated at a faster rate when expressed as g/h, but actually took longer to disappear by virtue of their size, In-

Créase in tempesrature was accompanied by an increase in evacuation rates. No differsnce was found between the rates at
which sandeel and clupeoid prey were evacuated.

LENGTH SELECTION DURING TRAWL SAMPLING AND ITS
EFFECT ON ABUNDANCE INDICES BY AGE /6' “55

(An evaiuation of the Norwegian tme series {1983-1989) of
bettom trawl indices on cod and haddack)

by

Olav Rune Godp
and
Kout Sunnand
ABSTRACT

Investigations on length sclectivity of the standerd Norwegian bouom traw] has
revesled that smali cod and baddock are fargely under-represented in the cach. To
minimize the effect of length selection on abundance indices obtained from this mawl s
new sundard sampling wawl has been employed since January 1989. Based on parallel
trawling experiments, factors for comparing catches from the two sampling equipments
have been derived.

In this paper indices from 1983 to 1988 are convered, to indices comparable 10
abundance indices from the new sampling trawl. Changes in accuracy of indices by age
due o changes in growth are examined, and the validity of combining indices from old
and new sampling equipments into ane time series is discussed.

ASPECTS OF GASTRIC EVACUATION IN ,
THE ATLANTIC COD (Gadus morhua L.) G.‘;?

Sarge dos Santous & Malcolm Jobliny
Norwegian College of Fishery Science
University of Tromse
900C¢ Tromsa, Norway

ABSTRACT

A model that describas single-meal evacuation in cod (Gadus
merhua L.) fed whole prey has been developed. Diffarent prey
types were digested and evacuated at different rates. Gastric
evacuation of the different prey types was a highly temperature-
dependent process. Meal size and body weight of the cod were also
important in meodulating the rate of avacuation. The model was
applied to sequential-meal situations, and it was found that the
model adequately described the main trends in gastric evacuation
under these conditions.
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Bolkur H, Pelagic Fish Committee, id vidger flotfisk.

# M.1990/H:6 - Ref.: Statistics and Demersal Fish Committess

sparholt, H (The Danish Institute Cfor Fisheries and Marine Research, Charlottenlund Castle, DK-2920 cCharlottenlund,
Densark)

USING GLM AMALYSIS ON THE ITFS RERRINC DATA FOR THE WORTH SEA

A general linear wodel (GLM) was used to explain the variation in the ITFS log catch ratea of 1-, 2-, and 3+-ringer
herring in the North Sea and Division IIla due to differences between years, vessels, time of the day, depth, area, and
areat*year interaction. All effects were significant at the 5% level and contributed to a large extent to the variation
in the catch rates. Especially the vesael effect vas larqe far i-ringers indicating that some vessels are very 1inef-
ficient in catching these herring. The differences betuween the catch rates at day and night were not large, about a fac
tor 2 for 1-ringers and less for older herring. This suqqests that night hauls in the herring standard area should be
allowed in the survey. The correlation between the GLM index and the VPA number was high for 1-ringera and higher even

than for the standard index. For 2- and J+-ringers the correlations were less and the standard indices were more corre-
lated to the VPA than the GLM indices.

e (Polar Research Institute of Marine Fisheries and Oceanography (PINRO), 6 Knipovich
Street, Murmansk, 183763, USSR}
nssants OF SOVIET INVESTIGATIONS O BLUX WHITING IN THE NORTHEAST ATLANTIC IN SPRING 1389 . bservations carried out by

The paper presents the results of Soviet hydroacoustic, biological and oceanographic on;erc: o aans of the
f/V "Professor Mart1® in the Hortheast Atlantic. The lat:;lll= cnllec;e? ;1lou :u’:::;r::et;:us.::e’

tock of blue whiting in the area west of Ireland and British Ialea an ) g ,

jp.un:nq::qyl-acoustzc survey carried out during the period 25 March - 22 April on the spawning qroguds ::dgt::!:hxt;::
west of Great Sritain and Ireland and south of the Faroes over the ares of 50.7 thousand square umiles B
blue whiting abundance was 50.9 milliard fish and their biomasas - 6.3 lxllioq tons. The densest cnzfe:t i o hite
whiting were distributed west of Ireland on the northern slopes of the Porcupline pank. He;: Otsou:: s
whiting were distributed in the shape of a narrow strip from the southern boundary to Hebri ei. e 199721983 peas
dense concentrations vere registered. Fish of 26-32 cm 1n length (71.2%) at age 2-6 years (77-5_).0 e hution on the
classes made up the bulk of carches. [k should be noted that there was a peculiarity of blua uhxtanedls :h e
spawning grounds: in 1983 they were distributed at depths of 3100-2000 m and somewhat westerly compared wi 5

.M. 1990/0:11

{Zaprybprosrazvedks, 5a, Dm. Donskoy Str., Kaliningrad 236000, USSR)
FISH RESOURCES IN OCEANIC AREAS OF THE MORTH ATLANTIC .
In the recent decade, the Soviet fishery departments were active at developing the fisheries in the open aceanic
waters of the North Atlantic. New areas for fishing the redfish and blue whiting vere found. The sc*entztxc and tishing
works in these areas have ylelded extensive material on the bioclogy, behaviour of the comsercial fish and environmeatal

conditions in their biotopes. Main results of the long-term observations and primary analysis of the data obtained are
presented in this paper.

C.N.1990/H: 14

Monstad., T. (Institute of Marine Research, P 0. Box 1870 Nordnes, N-5024 Bargen, Norway)
OISTRIBUTION AND GHOWTA OF BLUE WRITING IN THE NORTH-EAST ATLANTIC

The discribution pattern of the blue whiting spawning stock has gradually changed in recent years, and concen-
trations are recorded more offshore and more ta the south than before. The activity of the fleet with its shifting ot
tishing localities, gives knowledge of the blue whiting's migration route during the spawning season.

Also during the susmer 3eason, the distribution pattecn has changed. The recordings of the highest concentrations
have shifted from north and northwest of the warmer side of the Norwegian Sea to more southern parts. The acoustic esti-
nmates, which are considered as indices only, have decreased noticeably since the beginning of the 1980s. Some years they
have been lower than the spawning stock assessments, and thus demonstrated that the total stock has not been properly
covered during the feeding season.

In the pericd from 1983 to 1987, the structure of the blue whiting stock has been dominated by the stromng of 1382
ahd 198) year classes.

The growth of blue whiting, based on observed lengths as well as backcalculated lengths, 13 described for various
years and year classes as Occurring Ln various areas, Especially the 1982 and 198) year classes when, as juveniles, be-
1ng basxs for the mixed industrial fishery in the North Sea.

The growth pattern varied signaficantly among the various year classes, and the rate increased with increasing
years up to the 1978 year class. Thereafter, this effect was reversed up to the 1981 year class.

After the age of 5, the blue whiting growth pattern may diverse significantly from area to area, and off the
Norwegian Coast blue whiting grow to a larger size than more offshore in the Norwegian Sea and west of the British
Isles. However, while the qrowth in the Hebrides area was quite similar to that in the Norwegian Sea, it differed
slightly trom the groweh in the Porcupine bank area. This indicates influence of blue whiting from other areas nat tak-

::q paIt in the migration back to the Norwegian Sea. Analysis of annual zone measurements also indicates differences in
the stock.

r.M.19%0/8:15

Mopstad, T, (Institute of Marine Hesearch, P.0. Box 1870 Nordnes, N-5024 Bergen, Norway)
SOME BIOLOGICAL FACTORS OF BLUE WHITING IN THE NORTH-ZAST ATLANTIC xS i

Total mortality coefficieats of blue whiting in the spawning area as well as in the feeding areas, were obtained
for various years and for various year classes, by calculating the regreasions uf the natural logarithas of age
frequency against age. Together with watablished fishing morrality coefficients, a mean value of 0.18 was caleculated for
the naturgl sortality coefficient; compared to 0.2 used by the Blue Whiting Assessment Working Group.

The index of the larval Anisakis parasite on the liver surface of blue whiting vas found to increase with host's
age. The burden of accusulation of this parasite did not sees to affect neither the condition factor nor the length

growth in blue whiting. While the condition factor increased with age in the spawning area, the contratry was abserved in
the feeding area.
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C.M.1990/H: 16 - Ref.: [Demersal Fish Committee

Bogstad, B. and Tielgeland, S, (Institute of Marine Research, P.0. Sox 1870 Nordnes, N-SO?H Bergen, Horway}

TION OF PREDATION WORTALITIES ON CAPELIN DSING A COD-CAPELIN WODEL FOR TRE BARENTS
Esrxughe Barents Sea capelin stock collapsed during the period 1983-1986. One of the main factors causing the collapse
was a rapid increase in consumption of capelin by cod. Based on measurements of stomach evacuation Fates in the agp;o-
priate temperature interval and data from a combined Soviet-Horwegian stomach sampling prograsae, Pte::txon mortal t;ef
are calculated by a simplified version of the IMR multispecies model for the Barents Sea - MULTSPEC. Cod-capelin inter
action parameters and migration paraseters for capelin in MULTSPEC are also estxlateq. The use of the predlt::n a0r-
talities calculated from the sultispecies model in a single-species model used for capelin managesent i3 discussed.

C.M.1990/H:21 - Theme Session §

(Netherlands Institute for Fishery Investigations, P.0. Box &8, 1970 AB IJmuiden, The Netherlands)
THE CAOICE OF TARGET FISBING WORTALITY IN HERRING FISEIRIES

In advising TACs for herring seccks, biologista have not been very consisteat in the choice of a t,;re: :1:=in=
mortality. Over the years, several "biclogical reference points® have been used, but it has not been posaible fr

scientific point of view to express a clear preference for one of them. Also, the reference points used are not constant
values, but they change from stock to stock, and from year to year.

Managesent advice would become mere transparent aod consistent if biologists admitted that optimus target Fs for elc:
stock cannot be defined within sharp boundaries, but that an arbitrary choice has to be oade within a range 1:]
reasonably sate values. In selecting such an arbitrary option, managers and biologists should not only consider yie /
recruit or stock/recruitment relationships, but also recruitsent variability, market desand for particular s:;r cat-
egories, density-dependent growth, and species interactions. Considering our limited ;nouledqe about most of these as
pects, there 13 no point in arquing about subtle differences in target F for each individual stock.

It 13 suggested that the choice of target F ia restricted to a limited number of rounded F-values, say 0.20 and

0 0. If one of these options 13 selected, management should stick to it in future years, until espirical evidence shows
the need for a revision of target F.

Intecrnational Council for .M. 1990/H:30
the Exploration of the Sea Pelagic Fish Committee

ON THE INTERTIDAL SPAWNING OF BALSPJORD HERRING
{CLUPEA HARENGUS L.)

Elin Kjgrsvik, Inger J. Lurids, Christopher C.E. Hopkins &
Einar M. Nilssaen

Dept. of Aquatic Biology. The Norwegian College of Fishery Science.
Universicty of Tromse, N-9000 Tromse. Norway.

ABSTRACT

Balsfjord herring 170° N1 are meriscically and genetically disctincc from
Atlanto-Scandian herring. They spawn over a few nights in spring. in the
incercidal and upper sub-littoral zones down to about )} m depth. and
have a distinct preference for seaweed-substrates for egg accachmenc. In
rerms of lacitude, water cemperature at spawming, and meriscic and
genetic characteristics, Balsfjord herring appear to most closely
resemble, among continental European spawvners, che White Sea_atock. Age-
at-spawning (4-9 years, with %0% point of 6-7 years) is simtlar to
Noruegian spring spawning herring, bur length .tge-sc-age and weight-at-
lengch are lower in Balsfjord herring. Although Balsfjord has its own
indigenous populations of herring as wvell as beach-spawning capelin.
these spawn at different sites and times. have little overlap in their
prey, and lie vowards different ends of the r- and K-selection spectra.
thus probably reducing competition.

C.N.1990/H:1]

Jacobsen, J A, (Fisheries Laboratory of the Faroes, Noattn, FR-100 Térshavn, Faroe Islands)

ACOUSTIC SURVETS ON BLOE WHITING MORTH OF THE FAROES IN AUGUST/SIPTEMBER 1988 AND 1939

Thi:_pcp:r describes the results from two acoustic surveys on blue whiting in the Norwegian Sea, one in August 1388
;nd one in Auqus:lSeptelberlTSUB..Tne blue whiting is distributed over a wide area in the autumn on its feeding grounds
in the Norwegian Sea. These investigations were limited to estimate only the part of the blue whiting stock inside and
close to the Faroese fishing zone.

A total of 335 thousand tonnes was recorded in the surveyed area in 1988 and 157 thousand tonnes in 1989. In the
1388 survey, the 198] and 1985 year classes dominated and were found to constitute 315\ of the total eatimate. In the
::::h :::::I; :t:.19!9 year class dominated totally, comprising 37% of the total estimate, especially in the western and
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€M 190008 {Fisheries Laboratory of the Faroes, Mbathn, FR-100 Torshavn, Faroe Islanda)

ON HERRING SOUTE OF THX FAROES IN JUNK 19%0 . : _
' sun:::inq a survey 1in June 1%90 with the Farcese research vesss]l “"Magnus Ee;nnson ' he!’1::iz;sh:?:::qtou::hdi:n
tributed over a wide area south and south-east of the Faroes. The fish was prespavning Qutuln sp:-rinqers el
average vertebral count of 56.4 and a mean length of 2% cm. Most of the examined herring were '

5-ringers. _ _ :

Here A le:hnd to estimate the density of observed herring schools near the sea surface lx::v:l:;::uiﬂdtizv ::::2:
sounder in & towed body was tried, the transducer was connected to aa integrator. With further oAt vith Dol meoated
might give better estimates of herring schools near the sea surface than standard acoustic techniq
transducers, due to larger sampling voluse in the uppermost layer.

International council for C.M. 1990/H:37
the Exploration of the Sea Pelagi¢ Fish
Committee

RESULTS OF THE BLUE WHITING OTOLITH EXCHANGE
by

Manuel Meixide .
Instituto Espanol de Oceanografia,
Centre Costero de Vigo, Apdo 1552,
16280 Vigo, Spain.

ABSTRACT

At the Blue Whiting Assessment Working Group, it was agreed
to carry out an otolith exchange programme to solve the
ageing problems pointed out by ACFM.

A sample of 115 otoliths from Division IXa was exchanged, and
seven countries are taking part in the exchange, although 1t
has not yet been completed. One otolith from each fish was
sectioned and the other preserved in agueous solution. In
the whole otoliths a tendency to lose one or two early rings
was observed, and in the sectioned otoliths the presence of
false rings was the cause of misreading. A combination of
both methods would probably improve the age determinations,
but 1s unfortunately time consuming.

The agreement between the readers was 1in general low, . from
both sliced and whole otoliths.The ANOVA with a significance
level of 5% showed that che mean age of the sample 15
different for various readers, and the Tukey test showed that
there are no significant differences between three readers,
at the same significance level,

Considering the importance of ageing 1in the assessment, new
investigations are needed to improve the agreement, and it is
suggested that further samples are exchanged, or that an
aeolith workshop should be convened.



il

C.N.iSQOIH:JBI )

? ('Polar Research Institute of Maripe Fisheries and Oceanography (PINROL, &

Enipovich Street, 183763, Mursansk, USSR, “University Colleqe, Dublin, Irsland, ~Fisheries Research Centre, Abbotstoun,

Castleknock, Dublin 15, Ireland)
RESULTS OF BLUR WHITING INVESTIGATIONS IN THE NORTHEAST ATLANTIC IN SPRING, 19%0

This paper describea the results of the 1990 hydroacoustic and biological investigations on the abundance and dis-
tribution of the blue whiting population off the west coast of [reland. These investigations have now been carried out
for a number of years and the 1930 surveys were conducted using the Soviet R/V "Pinro*.

Firscly, an acoustic survey, coupled with a series of trawl stations, was cospleted between 19 March and & April,
in a south-north direction. In this area of 28,398 square miles, the biomass of blue whiting was calculated to be 4.469
aillion tonnes with a total abundance of 31.650 million specimens. The length distribution of blue whiting during this
stage was 18 to 42 cm wath fish of length 30 cm predominant. The 1386 year class was the most prevalent year class dur-
1ng this survey.

An ichthyoplankton and hydrographic survey conatituted the second part, bequn on 22 April and complected on 5 May,

alse in a south-north direction. The blue whiting egg and larval distribution was similar to that observed in 1388, bug
was of a lower total abundance.

Igternational Council far C.M. 1990/H:3%
the Exploration of the Sea Pelagic Fish Committse

Eesults of resesrch on blue whiting to
the west of Irish comet in spring 1989

by

N.A.Ilaaev

Polar Heaearch Institute of Marine Flaharies
and Oceasnography (PINRO), © Enipovich Strest,
183763, Murmsnsk, USSR

D.Minchin
Fisheries Research Centre, Dublin, 15, Ireland

ABSTRACT

Materials of hydroacoustic and biological researches on
blue whiting abundance and biomass to the west of Irish coast
cellected by the Soviet RV "Professor Msrti" are pressnted in
ths paper,

The survey was conducted in general direction from south
to porth from 25 March to 8 April, The arsa of 31 thou.mile?
wes investigated. Blue whiting were distributed over the lac-
taths from 300 to 2000 m in a form of "path"with a vertical
development of 20-100 m in the depths of 300-60C m. Totsal
abundance made up 36,6 x 10° spec, apd biomsss - 4,6 X 108 t.

The densest concentrations were registered to the south and
north of the Porcupine Bank,
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Bolkur K, Shellfish Commirtee, id vidger botndjor.

.M. 1990/K:2 , i n y . _ .
i { Institute of Marine Reseaxch

Austevoll Aquaculturc Research Station, N-5392 storePQ. Norway, ' Institute of Marine Research, Division of Aquaculture,

post Box 1870 HNordnes, K-5024 Berqen, Norway, - Institute of Marine Research, Kyrksstergra Lobster Hatchery, N-7200
Kyrkseterpra, Norway)

LARGE- SCALE RELEASE EXPERIMENT OF JUVEMILE LOBSTERS, AOMARUS GAMMARDS, IN NORWAY

A large-scale spring release of juvenile lobsters, Hoparus gammarus, was conducted at Kvitsey, southwestern Horwvay
in March 19%0. The lobsters, 14,700 one and a half year old and 8,700 six months old, were tagged internally with coded
microtags at the hatchery. The lobsters were transported by road and air to the release site and acclimated to sea water
of 6€C, 15 to 50 minutes prior to release. The lobsters were released from seall boats in shallow water, with about one
lobster per shoreline. Under-water video takings showed that the lobsters were alert, but very calm after release.
They moved into shelter within the first hour. No inter-specific aggression or predator fish were observed.

A preliminary report on the reproductive cycle of .
Nephrops norvegicur at the Faroes. K - 5

by

A Nicolagsen'
and
H.Eirtksson’

Abstract

The paper describes dats on matunty stages of ovarics and external eggs coilected at the
Faroes by trawl in 1986 and 1990 and by creel 1 1988-1989.

Thera is some evidence of biennial spawning amongst the Nephrops population. similer
te those described for some other northerly stocks like lceland 1n pariicular.

C.M. 1990/K:4

Berenboap, B.I.. Mukhin, S.G. and Sheveleya, G K, (Polar Research Institute of Marine Fisheries and Oceanography
{PINRG}, 6 Knipovich Streest, Murmansk, 183763, USSR)

SOVIET INVESTIGATIONS OF SHRINP PANDALUS BOREALIS IN THE BARENTS SEA AND OFF THE SPITSRERGEN IN 1349
The Soviet trawl survey of shrisp Pandalus borealis stocks was carried out in the Barents Sea from 30 April to 16
May, off the Spitsbergen from 25 June to 11 July 1989, Methods §f survey published :&rlier ware used.

. The trawl survey was conducted in the area from 71 to 74 N between 30 and 36 E, from 14“ to 16" N between 25u and
J4°E, and also 1n the areas adjacent to the Spitsbergen archipelago.

Shrimp catches consisted mainly of sales. However, the portion of females was also considerable and accounted for
1B\ of total number of shrimps in the Barents Sea which was much higher as against the corresponding index in 1988.
Three-yearfold shrimps with carapage length of 17-20 am made up the bulk of catches over the whole area surveyed.
Juvenile cod and haddock by-catches decreased when compared with 1988,

Shrimp bicmass and nuambers vere estimated at 386 ¢ 55 thou. t and 89 ¢+ 10 x 10° spec. in the Barents 5ea area, and
at 91 &£ 15 thou. t and 18 + 3 x 10° spec. off Spitsbergen. Biomass increased in most areas as against that of 1988,

TOTAL LIPID CONTENT, AND LIPID AND PATTY ACID COMPOSITION OF ID
THE DEEP-WATER PRAWN PANDALUS BQREALIS PROM BALSFJORD, K’
NORTHRRN NORWAY: GROWTH AND PEEDING RELATIONSHIPS

C.C.E. Hopkins', J.R. Sargent? & E.M. Nilssen'

'Dep:. of Aquatiec Biology. The Norwegian College of Fishery Science,
University of Tromsd, N-9001 Tromsd. Norwsy

INERC Unit of Aquatic Biochemistry, Schoel of Natural Sciences,
Unaversicy of Stirling, Stirling FR9 4LA, Scotland

ABSTRACT

Variacions in total lipid concent (g of lipid, and as Z°s of wer- and
dry body weights) are described for 23 age-groups of the pravn Papdalus
bogealis, ranging from eggs to 5! month-old adults. The relative
contribucion of age and seasonal (month) faeccors to the overall
variability are quancified. The lipid class composition of selected
sizea/ages of prawn are examined. and the presence of facty acid food-
chain markers relaced to knowledge of the prawns® gut contents and the
availability of suitable foed in the fjord. The resulta are discussed in
relation to the life-history and growch cycles of P. borsalia, and
relevant features of the production cycle inm the seasonslly fluctuaring
fjordic snvironment at high latitude.
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C.HM.1390/%: 11 - Ref.: Hfrine Envirun?enul Quality and ‘h!f'.cultu:e Coomittees )
i ] (' IFREMER Laboratoire Régional de Conchyliculture, B.P. 133, F-

17330 La Treablade, France, ' IFREMER, Laboratoire Ecosystéme Conchylicale, B.P.133, F - 17330 La Tremblade, France)
MASS MORTALITIES OF OYSTERS (CRASSOSTIREA GIGAS) DURING SPRING 1982 IN YHE BAY OF MARENNES-OLEROM, RELATED TO ENVIROMEEN-
TAL CONDITIONS

Mass mortalities of oysters were recorded in the South of the Bay of Marennes-Oleron, during Spring 1988. The per-
centages of mortality averaged 50% and reached up to 90V in scme areas of bottom culture. The losses were esatimated to
7,800 t. This paper presents the results of the investigations carried out in several fields. Among them, pathological
examination revealed that no pathogenic agent or parasitic infestation could be evoked to explain these mortalities.
Analyses of pollutantas were either negative, or the concentrations were far below the toxicity levels. Climatological
and hydrological observations showed that rainfalls were twice more abundant than the average, for a period of 6 months
preceding the mortalitiea. The salinity was low and fluctuating in the area, and the temperature was warmer than the av-
erage during the same period. Phytoplanktonic blooms were recorded only by the end of May, later than usual. These eco-
logical changes resulted in a poor physiological condition of the oysters, which became critical for the grounds located
at the south of the bay. Both their high tidal position and low quantities of phytoplankton are characteristic of this

area. The high densities of oysters in the parks were also evoked as contribution to the establishment of such critical
conditions.

C.M.1990/K:13 - Ref.: Mariculture Coamitten 7 1
Bapnister, 8.C.A. . Thomeson, B.M.', Addigon. J.T.'. Lovewell, 5.J,', and Howard, A.E.. {'Ministry of Agriculture,
;isher:e: & Food, Directorate of Fisheries Research, Pakefield Road, Lowestoft, Suffolk NR31 OHT, United Kingdom,

Ministry of Agriculture, Fisheries & Food, Fish Diseases Laboratory, The Nothe, Weymouth, Dorset DTA QUB, United
Kingdom)

TAE 138% RESULTS FROM A LOBSTER STOCK ENAANCENENT EXPERIMENT ON THE EAST COAST OF ENGLAND

Between 1983 and 1388, approximately 50,000 hatchery reared stage XIT lobsters (Homarus gagmarus L.}, each con-
taining a coded wire microtag, were released by MAFF diving teams onto various patches of lobster habitat in Bridlington
Bay on the east coast of England. Since 1987, we have visited the coast during the main lobster season from mid-July to
September, and have developed techniques for investigating the proportion of microtaqged survivors present both in  sel-

ected comsercial catches of undersized lobsters caught at sea at known locations, and in a substantial sub-sample of the
total legal sized landings at the quayside.

In 1398%, there vere 110 recaptures of nicrotagged animals to add to the 26 caught in 1368. For these recaptures the
paper sunmarises the available information on release date, recapture position, growth, and the rate of recapture.

THE POTENTIAL OF AERIAL PHOTOGRAPHY FOR ESTIMATING INTERTIDAL 5TOCKS OF
MUSSELS (Mycilus edulis} IN THE WASH, ENGLAND

’
Petar Walkez®, P. J. Dare* and E, Clazke*® K ’ /4

*Miniatry of Agriculture, Flsheries and Food
Pirectorate of Fisheriss Rassarch
Fisheries Laboratory, Lowesatoft, Suffolk NA3IJ OHT, England

**Agricultural Development and Advisery Secvicas {(ADAS)

Aarial Photography Unic

Ministry of Agriculture, Fisheries and Food

Block B, Government Buildings, Brooklands Avenue, Cambridge CB2 2DR,
England

ABSTRACT

harial photography and an image proceasing aystem wara used COQ
estimate the ares, and the proportional mussel cover, of an intercidal
musasl bed in two Successive yedrs. The phorographic estimates agresd well
with ground-truth measurements obcained by transect survey metheds,
including use of compass bearings and a radio navigater to map bed area.

Eatimates of standing stock biomass on the test area were obtained by
combining serial data with quadrat sampling of mussal bicmass denaity. The
reasulta compated wall with the total catch removed by fishing.

The suitability of aeraal photography for extensave survey of musyel
stocks ia diascussed.

C.H.I!?OIF:ZO .

- E {"Institut Francais de Recherche pour_1' Exploitation de la Mer
(TFREMER), Laboratoire Ecosystémes Conchylicoles (LEC), BP 133, 17390 La Tremblade, France, University of Maryland,

g;g;erusi?r Environmental and Estuarine Study, Chesapeake Biological Laboratory (CBL), Box 38, Solomons, Maryland 20688-
L]

DECLINE OF OYSTER PRODUCTION IN THE MARYLAND PORTION OF THE CHESAPEAKE BAY: CAUSES AND PERSPECTIVES

., The historical landings of the oyster production are described for the Maryland part of the Chesapeake Bay. The
dz!teten; trends are anglysed concurrently with the main events and managesent strategies which occurred on the bay,
Three main periods are identified:

- the greatest fishery fgol 1840 to 1830 wath a large overfishing and the destruction of the oyster habitat caused
by the oyster gears, the landings of oyster reached at this pericd 600,000 tonnes in total weight,

- the decrease and stable landings from 1900 to 1980 due to the failure of the reseeding plan connected to the
heavy sedimentaticn and the anoxic sumser conditions did not permit to pass beyond 80,000 tonnas,

_- the large decrease of the production {1381-1988) is due to high mortalities related to diseases (MSX and
Perkinsus marinus) predation and smanagement practices. The landings since 1986 remained under 15,000 tonnes.

Alternative strategies for restoration of oyster production in the Chesapeake Bay are presented.
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Spatial patterns of variability in length frequency K
distributions of Nephrops in the Irish Sea.

2 2.1

0. Tully
Depariment of Zoology, Trinity College Dublin, Dublin 2, Ireland

1. P, Hillis
Fisheries Research Centre, Department of the Marine, Abbotstown,
Dublin 15, Ireland.

SUMMARY
Spatially condgueus patterns in the veriability of length frequency disributions of Nephrops in the
Irish Sea were detected by cluster analysis. Inter cluster differences were interpreted as spanally
variable rates of growth and mortality. Arcas supporng high growth rates of males and suspected
high growth rates of females aiso had 2 significantly lower proportion of immatre females and
lower Nephrops population density. Environmencal conditions that may generate these ~anems ae
discussed.

The Irish Fishery for Hephrops on »
the Porcupine Bank K /2:2

ABSTRACT

Sampling of the exploited stock of Nephrops on the Porcupine
Bank grounds shows marked differences insize composition
between eastern and western areas fished by Irish vesels in
1990. Sample parameters are compared and age determination by
fitting of normal curves to polymodallengthdistributions
carried out to cbtain values of L., and K.

£.M,1990/K:2] - Ref.: Mariculture Comaittee

{Institute of Marine Research, Austevoll Aquaculture Research Station, K-5392 Storebs,

Norway)
GROWTH OF SCALLOP JUVENILES (PECTEM MAXINUS L.} IN AN ENRICHED SHALLOW SEAWATER BASIN

The aim of this work was to see if a shallow, enriched seawater basin was a suitable location for scallop culture.
Growth of great scallop juveniles (Pegten maximyg L.) was compared with two open sea locationms, and the pean growth rate
is described for 23.1-29.5 mm juveniles in three intervals from early April to late Septesber 198%. In 1990, the mean of
individual gtowth rate is described for 30-6€5 em juveniles in April, May, June and July. Growth was nensuged as increase
in shell height. Temperature, salinity and particulate organic material, PoM, (1990) were recorded twice every week.
Phytoplankton {1983} was observed weekly. . . .

Mean growth rate per individual (mm/30 days) in 1989 was, relative to the other locations, hlqhgr in ;he basin in
April-May, approximately equal in May-July and lower in July-September. The relative high growth rate in April-May catn-
cided with relative higher temperature and phytoplankton biocmass. The low growth rate in the basin was nhgeryed in a
period of equal temperature relative to the other iocations, higher phytoplankton biomass, but with large variations 1in
salinity (25-31 ppt). In 1990, there were no significant difference in mean of individual growth rate betueen the lo-
cations, except for June. The low growth rate and high moreality observed in the baain this month coincided with very
high POM values (mean = 17 wg/l, maxioum = 31 mg/l).

The conclusion so far is that the seawater basin is suitable for culturing scallop juvenilas, given a certain mani-
pulation with salinity, fertilization and water circulation.
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Bélkur L, Biological Oceanography Committee, id vidger zti og grodur.

C.M.1990/L:46 - Theme Session Q - POSTER
Jones, R, and Henderson, E. W, (DAFS Marine Laboratory, Victoria Road, Aberdesn ABY 8DB, Scotland)
THE DETRITAL CICLE AND ITS INTERACTION VITH RIGEER TROPHIC LEVELS .

Attempts to simulate an annual nitrogen cycle show that for semi-realistic results, a minimum of four nitrogen com-
partments is essential. These are: anisals, phytoplankton, inorganic nitrogen, and dead organic nitrogen.

Of these four components, dead organic nitrogen sakes up at least 801 of the total nitrogen in the system. The for-
mation and breakdown of this material, therefore, has a considerable influence on the living components of the ?YStﬂl-
For example, during the productive 3season, build-up of dead organic nitrogen takes place at the expense of nitrogen
available for living matter, and sets a limit to the sffective level of animal production. .

After the spring bloom, there is typically a period during which the relative aagnitudes of the four nitrogen com-
partments do not vary significantly. During this period in particular, the properties of the system as a whole are de-
pendent on the dynamic balance between the various nitrogen compartments. _ )

Very important toa, is the uptake of inorganic nitrogen by micro-organisms. This nitrogen is required to -nnut*c-
ture proteins by those micro-organisss that utilize the soluble organic carben that is released by phytnp;nnktnn for in-
organic nitrogen at & time when inorganic nitrogen concentrations are typically low. The resultant flow diverts nitrogen
to the dead organic compartment at the expense of higher trophic levels. R

The pagaitude of this flow can be calculated from simulation studies or steady state calculationa. These studies
indicate that inorganic nitrogen uptake by micro-organisms must be of the same order of magnitude as uptake by phyto-
plankton, during the summer.

A better understanding of the formation and breakdown of dead organic matter is, therefors, essential for under-
standing how the ecosystem works.

C.M.19%30/L:98

Clemmensen, C. (Institut fir Wydrobiologie und Fischereiwissenschatt, Universitit Hamburg, Olbergsweg 24, D-2000 Hamburg
50, Federal Republic of Germany)

IMPROVEMENTS IN THE FLUORMETRIC DETERNINATION OF THE RNA- AND DNA COMNTENT IN INDIVIDDAL MARINE FISE LARVAE

The RNA/ONA ratic is a useful indicator of the nutritional condition of fish larvee. The presented analytical pro-
cedure 1S an improvement of Clemmensen's (1988} sethodology, which involves purification of fish larvae tissue homogen-
ates and subsequent fluorescence-photonetric aeasurement using specific nucleic acid dyes. The modifications concern the
homogenization and nucleic acid extraction procedures. A “Shaking mill* was compared to a potter Elvehjem aicrohosogen-
izer and a reduction in the washing and puricifaction steps was achieved.

Treatnent of samples with ribonuclease A and subsequent fluorsscence measurement using ethidium bromide was given
preference compared to the DNA-bisbenzimidazole determinations due to problems arising from high self-fluorescence of
the samples and the influence of °quenching® substances disturbing the DNA-bisbenzimidazole determinations. Different
RRase concentrations and their influences on RNA and DNA were checked. Recovery rates of standard RNA and DONA “spikes®
were determined. Fish larvae samples were analyzed with the previous and the improved modified procedure and a correc-
tion factor to compare results measyred with the two procedures was calculated. With the presented method the physio-
logical condition of individual larvae and the asount of variability can bs determined.

C.M.199%0/L:39

Ucberschir, B,.and Clepnensen, C. (Institut tir Hydrobiologie und Fischereiwissenschaft, Universitit Hamburg, Olbergsweg
14, D-2000 Hamburg 50, Federal Republic of Germany)

A COMPARISON OF THE NUTRITIGNAL COKDITION OF HERRING LARVAE AS DETERMINED BY TWO BIOCBEMICAL NETHODS - TRYPTIC ENLYME
ACTIVITY AND RNA/ONA RATIO MEASUREMENT

Two biochemical nethods for peasuring larval fish condition - the tryptic enzyme activity and the RHA/DNA ratio
beasurement - were applied to herring larvae from the Schiej Fjord. These wild caught larvae were transferred to the
laboratory and kept under defined conditions. The objective of the investigations was the comparison of both indicators
in reaction to short-term changes in food availability and long-tera starvation periods.

The presented rtesults confirm the assumption that both indicators react differently in the short-term range. The
tryptic enzyme activity reacts fast on changing food availability, whereas changes in the hour scale as reactions to
food uptake cannot be measured with the RNA/DMA ratio. In the long-term range, the resction of the analyzed parameters
corresponds well. Both methods reflect the difference in the nutritional condition by a drastic decrease for the tryptic
enzyme activity as well as for the ANA/DNA ratio in larvae deprived of food for longer time intervals. The results of
the study demonstrate the usefulness of both methods monitoring nutritional condition of fish larvae in field samples.
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SPAWNING STRATEGY AND A MECHANISM FOR ADAPTIVE
LARVAL PRODUCTION IN ARCTO-NORWEGIAN COD.

by L’-?UU
Ellertsen, Bjomar and Solemdal. Per*
*{ Authorship equal)
Institute of Marine Research
P.0.Box 1870
N-5024 Nordnes - Bergen
Norway

ABSTRACT

The Arcto-Norwegian cod is spawning in the temperature stable
Atlantic water, and the eggs ascend into the morc icmperature
variable coasial water, Changes in time of peak  spawaing, up 1o 10
days within the last 60 years, are caused by changes in the cod’s
age composition, peak spawning of first-time spawners being
somewhat delayed. In contrast, the peak spawning in the coastal
water of Calanus finmarchicus, whose nauplii are the almost
exclusively food organism for the first feeding cod larvae, vary with
more than 40 days due to temperature variations. It is a clear
tendency for the majority of nauplii abundance peaks to be situaied
ahead of the peak first feeding cod larvae, especially during warm
years.

The temperature covariate in the spawning areas in the Norwegian
coastal waters and the feeding areas of cod in the Barents Sea.

High temperatures during the egg and larval stages favour the
feeding condition of the larvae haiched first, since the
concentration of nauplii is higher in the first part of the larval
period. These larvae from the larper, high fecund cod females, are
the largest and probably the most viable larvae produced during
the season. During periods of decreasing temperatures in the
feeding areas and the spawning sites, the production of viable
larvae is more variable.

High temperatures also improve and extend the feeding areas in the
Barents Sea, giving support for larger year-classes. In both
lemperature regimes the age compostition of the spawning
population of Arcto-Norwegian cod will effect the degree of match
between the production cycle of nauplii and first feeding cod larvae.
The spawning swrategy of Arcto-Norwegian cod in relation to
Calanus finmarchicus can be named a modified maich/mismatch
hypothesis, cnsuring a adaptive larval production to varying
temperature regimes of the feeding areas of the cod.

Bolkur M, Anadromous and Catadromous Fish Committee, id vidger laks og tilikan fisk.

C.M.1990/M:17
i (Fishery Laboratory of the Faroes, Torshavn, Faroe lslands)

RELATIVE DECLINE OF SAMPLE TOTAL WEIGHT IN SEA WATER CHALLENGE TESTS AS & SMOLT QUALITY CRITERIGN ! .
Atlantic ssmple (5. salar) parr had an average weight of 40 g in October the year before smoltification. Light a:g

tesperature were natural from July. The salmon were tested in 24 hours sea water challenge tests (5WwCT) every four

wesk from October to May and every second week from medio May to medio July. The fish were weighed as a qroup before

every 24 hours SWCT. After the SWCT, length, weight and sex were recorded individvally, and blood samples were taken for

chlorid titration. The relative decline in sample total weight was 12\ in Movember, 6% or less sedic May and sore than

10\ in July. Used together with appearance and condition factors, decline in sample total weight seems to be a siaple,

reliable and quick method to decide smolt quality.
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Samandrdttir dr Minisymposium um arin 4 botndjor i Nordsjonum,

C.M.1990/MinL:1 : P
E ! ( ‘Marine Laboratory, ?.0. Box 101, Victoria Road, Aberdeen ABY BDB, Scotland, “Delta
Institute for Hydrobiolagical Research, Vierstraat 28, 4401 EA Yerseke, The Netherlands)

PLANNING AND EXECUTICN OF THE WORTH SEA BENTHIC SURVEY .

Benthic studies in the Northern North Sea in the early 19803 identified important gaps in our knowledge of quan-
titative and qualitative aspects of the North Sea benthos and its role in the North Sea food web. The setting up of an
ICES Horth Sea Benthos Working Group had as its remit to review the state-of-the-art in benthic stpd;es_xn the Horth Sea
and to make recomsendations for cooperative research in the North Sea according to the priorities identified by the ICES
representatives.

The historic evolution of the Benthos Working Group over nine years of its existence is traced.throuqh its gchieve-
gents in international cooperation and its culmination in a cooperative study of the North Sea sedisentary enviroamesat
and its benthic communities on a synoptic basis, which is briefly described.

H

Mini- 2

THE BENTHIC INFAUNA OF THE NORTH SEA:
SPECIES DISTRIBUTION AND ASSEMBLAGES

by

Ania Kinitzer
Alfred-Wegener-instina r Polar- und Mastestorschung, Columbussirade,
[-2850 Bremerhavan, FRG
Presar address: Urmweitbundesamt, Bismarckpiate 1, D-3000 Berin 33, FRG

ABSTRACT

Previous investigations on tha benthic tauna cof the North Sea were camed ot only in imited
arsas of the Narth Sea. in 1988 panicoants of the Bemhos Ecology Working Group of ICES
conductad a synoptc mappeng of ihe intauna of ine southem and cantral North Saa. Together
wiih & recent mapping of the infauna of ihe norhem Nonh Sea by ELEFTHERIOU & BASFORD
{1989) this provides the data base lof ING descnption of the bemthuc infauna of the whole Noah
Soa In this paper. Divigion of the intsuna ing assembiages by TWINSPAN analysia separated
noAhem 3isemblages fram southam assamblages along the 80m depth contour.
Asssmblages were funher separated by the S0m and 100m depth contour as weil as by the
sedimant. Thase divisions intd a538mOIQes e causad by comesponaiig paltems ol species
distitbutions. Besides widely distributed sDeces, Cold walar Species 60 NGt ecur farhar south
than the northem soQe of the Dogger Bank, which comespoenas 1o 1he S0m depth contour,
Wamm water spscies were not found north of [ha 20-100m depth contour, Some Spaciss oecur
on all types of saciment but most are resnciad 1o A $OecAl sedment ana Therelare hese
Species are Wmited In iher aizinbution. The tactors siruciunng speces disinbutions and
338mblages sesm to ba teimperature, the intiuence of different water masses. e.0. Allantic
walar and possibly the 1000 Supply to the Denthos.

C.M.1990/Mini:]
Krincke, I, (Biologische Anstalt Helgoland, Wotkestr, 31, D-2000 Ramburg 52, Federal Republic of Germany)
MACROTAUNA STANDING STOCK OF THR DOGGER BANK. A COMPARISON: 1950-1954 VERSOS 1985-1%47
During April/May 1%85-1987, some of URSIN's (URSIN, 1960) stations on the Dogger Bank from Apzil/May 1951-1952 were
revisited. Following changes in the macrofauna communities were obsarved:
Species number rose; diversity declined: opportunistic, short living species increased; long living Mollusca de-
creased; rise of biomass in order of 2.5 to 6 times; low similarity between stations from the fifties and the eighties.
Some hypotheses concerning the interpretation of the observed changes, such as increasing eutrophication and pol-
lytion, are given for the changes in the macrofauna distribution on the Dogger Bank betweeen 1951-1952 and 1985-1987.

C.N.1990/Mini:5
(Biologische Anstalt Helgoland, Notkestrasse 31, D-2000 Hamburg 52, Federal Republic of Germany)
OXTGEN DEFICIENCY IN THR SOUTH EASTERN NORTH SEA IN SAMER 1989

In summer 1989, an oxygen deficiency occurred in the south esastern North Sea, north of the White Bank at the
eastern edge of tha postglacial River Elbe Valley, The macrofauna in this region with predominantly muddy, fine sandy
substrates belongs to the Amphiura filiformis-community.

The development of the oxygen deficiency had been observed by Danish and German Research vessels from June to
October 1989. Gxygen values dropped below 2 8y 0, dn ° from mid-September to the beginning of October. The oxygen
deficisncy was terminated by heavy storms. The' ares affected by low oxygen values and the damage incurred by the fauna
vere small in comparison with those affected and caused by the large-scale oxygen deficiencies in the south eastern
Horth Sea in years !381-1983. Neverthelesa, the effects showed the same pattern:

Alsost all fish had disappeared from the sub-thermocline waters of the oxygen deficient areas. Dredge samples
shoved that due to the lack of oxygen the infauna had left the sediment. The sea urchin Echingeardium cordatum, a
species vhich is very sensitive to low oxygen values, suffered the heaviest losses. About 10\ of the sea urchins iying
on the sediment vere dead (s 130 t wet weight in the whole ares). After the stors period under nearly saturated oxygen
conditions, the surviving animals migrated hack into the sediment, Oredge samples collected in mid-October displayed no

differences when compared to samples from before the oxygen deficiency. Neither dead animals nor skeletons of the sea
urchins were found.
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C.M.1990/Mini:7 .
Eingston. B.F. [Institute of Offshore Engineering, Heriot-Watt University, Riccartonm, Edinburgh EH14 4AS, United
Kingdonm)

IMPACT OF OFFSHORK OIL PRODUCTION INSTALLATIONS GN TEE BENTHOS OF THE WORTH SEA .

Biological wmonitoring around the offshore oil production platforms has now been going on for over a decade and a
nalf. During that time, there have been many changes ia the approach to monitoring the impact of oil field development
resulting from the change from predominantly exploration and production well drilling to oil production and from the
change in government legizlation relating to drilling activity and sonitoring. In addities, there has been an unbrokan
increase in overall activity which looks like continuing well into the future.

it was originally thought that the impact on the benthos would be much more widely spread than has been agb*
sequently shown, so that early monitoring studies featured wide ranging sampling grids. After the first exploration
phase, when the production platforms becama operational, it was found that gross impact was, for the most part, confined
to the immediate vicinity of the inatallations and so the sampling approach was modified to concentrate more on the
inner zones.

The most common approach currently used is to sample the seabed by 0.1 a’ grab sampler on a transact a;nnq the pre-
vailing current direction. 5amples are usually taken at 200, 500, 800, 1200, 2500 and 5000 metres from the l.natll!.ltj.on.

Grosa affects on the benthic comsunities are detectable up to 500 - 1,000 metres fres the platform, the precise ex-
tent depending upon the drilling history of the platform and the type of drilling suds used. .

In the region of grosa effect, two types of community response have been observed, one in which there is low faunal
diversity but high imdividual abundance and the other in which low diversity is parallelled by low abundance. The former
response suqgests an organic enrichment effect whilst the latter, either a direct physical effect or a toxic effect. Di-
versity can be shown to be reduced helow background levels by concentrations of oil in sediment around 50 - 60 ppw (by
IR analysis). Certain more sensitive species appear to be affected at even lower concentration (4 ppm).

There is recent evidence ta suggest that levels of sedimeat hydrocarbons may have significantly incressed at dis-
tances greater than 10 km from production platforms in the northern North Sea suggesting that it may be difticult to
find anywhere in the region that is totally free fros contamination.

£.M,1990/M1n2:8

Huys. R. and Heip, C. (Delta Inatitute for Hydrobiological Research, Vierstraat 28, 4401 Yerseke, The Netherlands)
MEIOFAUNA OF THE NORTH SEA BENTEOS SURVEY

puring & synoptic survey carried out in April-May 1986, one hundred and seventy-one localities were sampled in the
North Sea area delimited by the Strait of Dover in the south and approximately by the 100 w isobath in the north. Meio-
tauna includes Hematoda, Harpacticoida, Turbellaria, Gastrotricha, Polychaeta, Oligochasta, Priapulida, Kinorhyncha,
Ostracoda, Halacarida, Isopoda, Tanaidacea, Bryozoa, Hydrozoa, Sipunculida, Echiurida, Nemertini and Tg:diqrada‘
Nematodes are virtually the dominant group in all stations, their densities ranging from 61 to 4,167 ind/10 cn®. Only in
the Scuthern Bight harpacticoids sometimes represent the dominant meiofaunal taxon. 5

A specialized community is found in the central part of the Southern Bight (south of 537 10'N) extending to the
coastal zone of Belgium and the Netherlands but apparently being absent in the shallow offshore area of Britain. Here
nesatode numbers are relatively low, but high densities for copepods were recorded; the median grain size of the sedi-
ment averages 250-300 ym. The copepod community is dominated by mesopsammic harpacticoids nmainly belonging to the
families Paramesochridae, Cylindropsyllidae and Ectinosomatidae and by varicus interstitial cyclopoids. The Southern
Bight comsunity is unique for the entire North Sea; only a few localities along the western coast of Densark and around
the Isle of Sylt give indication of a similar composition, however, these data reflect only local situations and not a
pnepozencn on a larger scale.

Despite the presence of coarse sediments Paramesochridae/Cylindropsyllidae are not typical for the Gernan Bight and
the west coast of Denmark. Particularly in the very coarse ssdiments in the entrance to the Skagerrak, these families
seem to be outnumbered by Ameiridae and Canthocamptidae.

In the Belgian and Dutch coastal zone of the Southern Bight, 4 cyclopoid and 70 harpacticoid species were found.
The latter belong to 7 families: Paramesochridae (24), Cylindropsyllidae (21), Ameiridae (10}, Ectinosomatidae (&),
Diosaccidae (5), Tachidiidae (2) and Tetragonicipitidae (2). The resemblance between the harpiticoid asscciations from
the Scuthern Bight and those of the coarse sands of the French Catalonian coast and the Irish Sea suggests that the
copepod faunas of medium and coarse ( 300 ym) offshore deposits are similar, provided that the sands are well-sorted
and rlean.

The areas arcund the Dogger Bank and Devil's Hole are vary impoverished; nearly all stations are characterized by a
very fine sand with aften a high amount of mud. Copepod numbers are generally much lower and mesopsamsic species are
nearly absent. Characteristic species are representatives of the Cletodidae, Longipediidae and large burrowing Ectine-

scnatidae. This large area i3 also defined by the absence of Priapulida and Kinorhyncha and very low numbers of tardi-
grades and gastrotrichs.

€.M.1990/Mini: 9

Duineveld, G.C A, and Noort, G.J. van (Netherlands Institute for Sea Research, P.0. Box 59, 1790 AB Den Burg, Texel, The
Netherlands}
GEOGRAPHICAL VARIATION IN THE EPIFAUNA OF THE SOUTHERN NORTH SEA AND ADJACENT REGIONS

During the ICES *North Sea Benthos Survey® in 1386, the epifauna was sampled at 59 stations in the Dutch Sector of
the North Sea by means of a 5.5 m beam trawl. The species composition and biomass at each station was determined. On the
basis of the distribution and abundance of invertebrate speciss, four station groups were delimited which teapectivglv
cover the area north of Dogger Bank, the Dogger Bank proper, the Oyster Ground and part of the southern Bight. The major
transition in species composition is situated along the northern edge of Dogger Bank, North of this border, the epifauna
is numerically dominated by species not found at southern stations. The overall gradient in species composition seeas to
be orientated in a south-north direction, with the Dogger Bank taking an intermediate position. A relation between this
gradient and sediment parameters or depth, as was previously reported for the epifauna aof the northern North 5ea, was
not found.

The distribution of invertebrate biomass shows relatively high levels around Dogger Bank, in the southern part of
the Oyster Ground and along the Dutch coast. Low biosass levels are concentrated in the central Oyster Ground and at the
shallow parts of the Dogger Bank. Echinoderms (starfish, ophiurcids) are on average the most important contributors to
the epifaunal biomass in the southern North Sea, but not at the stations north of Dogger Bank. The distribution pattern
of epifaunal {invertebrate) biomass shows little similarity with the distribution pattern of infaunal bhicmass in the
5ame areas.

Beside the results from the Dutch Sector, a brief overview is given of the distribution of epifaunal assemblages in
adjacent areas. A reliable analysis of the combined abundance data from these and the present study is inhibited by the
fact that a vide variety of trawls and dredges, each with a different efficiency, were used. However, the apparent cor-

repondence between the dominant species in overlapping areas suggests that it is worthwhile taking into account all sep-
arate results when planning new studies on epifaunal assemblages.
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feip, €., Herman, P M.J . Crpeveeersch, J. and Soetaert, K.
STATISTICAL ANALYSIS AND TRENOS IN BIOMASS AND DIVERSITY OF NORTH SEA WACROFAUNA .

Tatal biomass and biomass of large taxonomic groups (polychaetes, molluscs, crustaceans, echinoderms) and species
diversity of the macrofauna were determined for 200 North Sea stations sampled synoptically by seven vessels during
spring 1986 and for additional stations sampled in earlier years by the Marine Laboratory of MAAF in Aberdeen.

There exists a clear and significant decreasing trend in biomass with latitude, both in total biomass and for ;he
different taxonomic groups. Apart from latitude alsc sediment composition and chlorophyll-a content of the sediment in-
fluence total biomass and biomass of most groups significantly. Biomass increases consistently in finer sed;nents and
zediments with a higher chlorophyll-a content. The same trends are found for the results within laboratories. Scme
interaction exists, indicating weak laboratory and zomal effects. i

Diversity, as measured by Hill's diversity index N = axp H' shous a clear and significant trend with latitude.
Towards the north of the North Sea diversity increases conslderahly. The trend is alsc found for labaoratories separately

and is everywhere equally strong. Environmental variables had not clear influence on diversity. Other diversity measures
show the same trend but are more variable than Nt.

R {Netherlands Institute for Sea Research, P.0. Box 59, 1790 AB Den Burg
Texel, The Netherlands)
OIRECT EFFECTS OF BEANTRAVL FISHING OM BENTHIC FAUNA _ .

Direct effects of beamtrawling on beathic species in the North Sea were determined by comparing faunal abundances
before and after commercial beamtrawling on hard-sandy sediments. Three-fold trawling :eguleed in a decrease in denaity
{(10-65%) of a number aof species (echinoderms, polychaete worms and sollusca). Mortality of a nulbg: of species which
were caught in the nets and treated on board the trawler, was estimated at 30 to 30V, only. the hersit c;ah _Egnggn;nl
berpardys and the starfish Asterias rubens have a good change (resp. 100% and 80%) to survive after returning in the sea
again. Of the benthos escaping through the meshes the starfish, swimming crab and brittle star have a good change of al-
most 100\ to survive. Direct effects of beamtrawling on the benthic fauna in the aneatquged area are clearly detect-
able, indicating that the structure of the benthic community in the area studied, vhich was intensively trawled in the
past, already differs from a non-fished area.

Direct effects of beamtrawling on the densities of fish species in the studied a:ea_:uuld not be detected by the
aethods used. Most £ish caught in the trawl were dead or died scon after. During this experiment, the amount of dead
discard fish was estimated at 2-4 times the amount of marketable fish. This cannot be e:t:apo;nted Fn nther'selnnns or
areas. Of the fish escaping through the net, depending on the species, 56\ to 100% survived during this expcrzleng.

The presence of benthic infauna in catches of the beamtrawl indicated that tickler chains and the ground chain most

likely scaped off successive layers of sediment and reached at least § cm into the sediment. It is possible that this
happened only in part of the trawled area.



Y virlit yvir atkomin smarit fra Fiskirannsoknarstovuni.
Smdritini fra Fiskirannsoknarstovuni eru ztlad fyri part til innanhysis nytsiu 4 stovninum
at lysa fyribils urslit, sum ikki eru nog fuilfiggjad ella hava nég miklan almennan dhuga
til at koma i ritid: Fiskirannsoknir, og fyri part verda tey nyt til at skjalprégva alit til
myndugleikar ella smarri skriviig avrik.
{ flestu ferum verda smdritini send bledunum til kunningar, og Landsbékasavnid fzr
tvitak av gllum ritum. Tey verda to bert prentad i heilt fium eintekum, og Fiskirann-

soknarstovan hevur vanliga ikki eintek at lata einstaklingum ella stovnum. Lovvt er at
margfalda og nyta innihaldid i ritunum.
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