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Foreword

All member countries participaticg to Shellfish Committee
Activities reported on their research and assessment in 1987,
Survey activities for harvested invertebrates has reached a great
importance in all countries.

The trends in research activities are similar to 1986. There
is a general interest in new methodologics for analysing population
phenomena and incidence of fishing on the esvironment, New
statistical tools are being developed for optimizing assessment
strategies and data processing (kriging, spline approximation).

New technologies are being developed for asnalyzing behavior such as
tracking of sonic tags and time lapse photography. Submersibles
and ROV's are used for assessing the effects of fishing on the
eavirooment. Acoustics are being used for assessing abuandance of
squids. Mapping of bivalve beds 1s attempted with promising
success by aerlial photography and side scan sonar. Maganetic
microtags are used for mounitoring growth of lobsters and soow

crab. There is a wide interest in approaching experimentally the
problems of fishery management. Collectors are being used for
monitoring bivalve spat falls and Cancer pagurus recruitment and
relating these abundances to environmental factors. For Pecten
maximus, it appears that the environment, rather thas the abundance
of the stock, determines the fluctuations of recruitment.
Artificilal recruitment of bivalves, as well as lobsters, is being
attemped with increasing success.

The incidence of diseases on the fluctuations of natural
populations is being demonstrated on Cancer pagurus (Hematodinium
perezi), oa Ostrea edulis (Bonamia ostreae), on Crassostrea
virginica anod Mya areparia., There is a general effort for
monitoring the causes and incidences of toxins in bivalves (DSP,
PSP).

Genetic studies of stocks are being developed by electro-
phoresis aand multivariate analyzes. It seems that species such as
Chlamys islandica with very large ranges of geographic distribu-
tions would be an excellent material for population genetic
studies,

Experimental managements of lobster stocks 1s closely
monitored in order to check the conformity of predictions provided
by models observed. Licencing and boat quotas are being applied
for the first time in certain local mollusc fisheries in Europe,
with close bilological mouitoring. There is a renewed interest in
bioeconomic studies.

Iovertebrate fisherles research is developing original manage-
ment approaches custom fitted to the geographic peculiarities of
each species.
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Préambule

Tous les pays membres participant aux activités du Comités des
Crustacés et Mollusques oant foural um rapport sur leurs activités
de recherche et d'évalation de stocks en 1987. Les activités
d'évaluation de stocks d'invertébrés exploités par péche ont
atteint un niveau important danms tous les payS.

L'orientation générale des activités de recherche est
semblable 3 celle de 1986. Il y a un intér8t général pour de
nouvelles méthodologies permettant d'analyser les phésoménes de
population et l'incidence de la pé&che sur le milieu naturel. De
nouveaux outils statistiques sont mis au point pour optimiser les '
stratégies d'€évaluation de stocks et le traitement des données
(krigeage, approximation par spline). Des technologies mouvelles
sont mises au point pour asalyser le comportement: dé&tection et
localisation de marques soniques, ralentl photographique. Des
submersibles et des véhicules té&l&guidés sont utilisé&és pour é&valuer
l'aboadance des stocks et les effets de la p&che sur l'enviroa-
nement, Des mé&thodes acoustiques sont utilisées pour é&valuer
1'abondance des calmars. La cartographle des bancs de bivalve est
réalisée avec un succéds prometteur en utilisant la photographie
aérienne et le sonar latéral. Des micromarques magnétiques sont
utlisées pour suivre la croilssance des homards et du crabe des
neiges,

Les approches expérimentales aux problédmes de gestion des
stocks sont considérées avec grand intéré&t., Des collecteurs soant
utilisés pour &valuer 1l'importaance des chutes de naissaln de
bivalves et le recrutemeant aux stades benthiques de Cancer pagurus,
et pour &tudier l1'effet des facteurs de l'environnement sur ces
phénom@nes. Il semble que pour Pecten maximus, l'enviroanement,
plutSt que l'abondance du stock, détermine les fluctuatioas du
recrutement. Des méthodes de recrutement artificiel sont essayées
avec un succds graandissaot pour les bivalves et le homard.

L'effet des maladies sur les fluctuatioas naturelles des
populations est démontré& pour Cancer pagarus (Hematodinium perezi),
pour Ostrea edulis (Bonamia ostreae), pour Crassostrea virginica et
Mya arenaria. Il y a un effort général pour éEtudier les causes et
détecter les cas d'apparition de toximes chez les bivalves (DSP,

PSP). ‘
L*'étude génttique des stocks est rfalisfe par &lectrophorse

et par analyses multivariables. Il semble que des espdces telles

que Chlamys islandica dont 1'&tendue de la distribution géogra-

phique est trés vaste, solent un excelleant matériel pour des é&tudes

de génétique des populations.
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La gestion expérimentale des stocks de homards est &tudiée
pour confronter les prédictions fournies par les mod&les avec des
résulats réels. L'approche d'imposer des licences et des quotas
par bateau est mise en application pour la premidre fois daans
certaines p&cheries de mollusques en Europe sous un strict contrdle
biologique. Il y a un renouveau d'intér&t pour les &tudes de
bio&conomie.

Les recherches sur les p&ches d'invertébrés mettent ea
pratique et testent des m&thodes originales de gestion des stocks
adaptées aux particularités géographiques de chaque espéce.



CRUSTACEA

Belgium - Belgique

(F. Redant)

Crangon crangon

The bianaouval Yousng Fish and Brown Shrimp Surveys (in sprinog and
autumn) were continued in 1987. These investigations included
faunistic and quantitative analyses of the epibenthic and demersal
fauna in the Belgian coastal waters. The surveys consisted of 15
minute bauls with a small meshed beam trawl on about 35 fixed

sampling stations in an area within 10 miles off the Belgian coas:..

Nephrops norvegicus

The sampling of commercial Nephrops landings was continued, in
order to detect possible long—term changes in the catch composi-
tion (length, frequency distributions and sex-ratio) and the
exploitation pattern of Norway lobster in the Central North Sea
(Botney Gut - Silver Pit Stock).

A two years study on the reproductive cycle of female Nephrops in
the Central North Sea, the seasonal behavior of male and female
Nephrops, and the effects of reproduction and seasomal behaviour oa
the sex-ratio of the Nephrops landings was completed. The results
of these investigations suggest that, especially amoungst the larger
females, spawning might be bienamial. In order to test this
hypothesis, a complementary study oa the development rate of the
abdominal eggs in relation to, amougst others, the size of the
berried females was started. These investigations are expected to
be concluded by mid~1988.

Canada

Région du Golfe du Saint Laurent
et
Région du Québec

(Gérard Y. Conan) ‘

L'6tat de la ressource pour les cing unités de gestion du golfe du
Saint-Laurenat a &té& évalué& 3 l'aide de données obteaues de
l'exploitation commerciale et d'un relevé expérimental. Les
d&barquements de 1987 (pr@s de 12,000 t) sont les plus &levés
depuis le début de l'exploitationm en 1965. Les tsux de capture

Pandalus borealis
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sont relativement stables depuis quelques années alors que l'effort
de p&che augmente graduellement. Les estim&s de biomasse obtenus
par chalutage de fond indiquent une augmentation de l'abondance de
la ressource depuis le dernier relevé en 1985.

Le projet visaant 3 identifier les zounes de production larvaire du
golfe du Saint-Laurent s'est poursuivi., De nouveaux &chantillon-
nages ont &té effectués afin de cernmer la distribution spatio-
temporelle des larves.

Homarus americanus

L'abondance et les déplacements de homard de la Baie de Gaspé& ont
Eté Etudibes au cours d'une saison de p&che. Deux expériences
successives de marquage magnétique ont &té effectufes et l'exploi-
tation commerciale a €t& suivie 2 1'aide des données de capture et
d'effort.

L'évaluation de la population de homards de 1'Ile d’Aaticosti s'est
poursuivie. L'expérience de marquage entreprise un aa plus tdt a
6té complétée en examinant 31,000 individus en vue de détecter les
micro-étiquettes. Un total de 900 pl&opodes a &té& examiné afin de
définir la période de mue de cette population.

Une expérience de gestion exp&rimentale des p@ches a débuté& depuis
un an et doit durer 5 ans sur la c8te Ouest de 1'ile du Cap
Breton. Cette région comporte une population de homards
relativement isolfe aux stades benthiques. La loangueur minimale
légale de carapace des homards est augmentée l&g@rement chaque
année et les prédictions fournies par un mod&le de remdement par
recrue sout comparées aux ré&sultats r€els de la pé&cherie.,
L'expérience est réalisée en collaboration avec les p&cheurs du
secteur concerné. Les mouvements, la croissance, la mortalité et
la fécondité des homards sont &tudiés d'année en année, afin de
déterminer si ces caractéristiques biologiques vont &tre modifiées
es fonction de la densité& du stock.

Le bilan des résultats d'un nombre important de marquages par
marques sphyrion et par marqués soniques permet d'identifier des
patroons de déplacement du homard dans le Sud Ouest du Golfe ainsi
que sur la c8te Ouest de Terre Neuve et de fourmir des renseigne-
ments pratiques adaptés 3 la gestion de chaque secteur de péche.
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A la demande des p&cheurs, la s&lectivité des trappes 3 trois
compartiments successifs ("cuisine”™, "parloir"™ et "salon"), munies
de dispositifs permettant aux homards de tallle sublégale de
s'échapper, a &8t& &tudliée, I1 a &tE& démontré&é qu'un seul dispositif
d'échappement situé dams la troisi2me chambre suffit, un dispositif
supplémeataire dans la chambre intermédialre ne facilite pas
lt'&vasion des homards de taille sublégale.

Chionoecetes opilio

Une évaluation de 1'&tat des stocks de crabe des neiges de
l'estuaire et du wvord du Golfe du Saint-Laureat a &té& effectude 3
partir de l'analyse des statistiques de p&che et des journaux de
bord des p&cheurs, Une expé€rience de marquage magnétique a débuté
dans le secteur de la Basse C8te~Nord en vue d'estimer la popula=-
tion et d'évaluer le taux actuel d'exploitation., Le projet visant
2 décrire l'habitat des juvEniles et 2 &valuer le recrutement 2 la
pé&che s'est poursuivi.

L'&tat de la ressource dans le Sud QOuest du Golfe a &té& &tudié 3
partir des statistiques de débarquement et des joursaux de bord
remplis par les pe&cheurs., L'&chantillonunage des captures
commerciales est effectu& 3 la mer par du persosnel embarqué. Une
forte chute des captures, son prévisible en utilisaat les nméthodes
traditioonelles d'analyse du stock aprd@s la salson de pé&che
(méthode de Leslie~Delury) a suscité& upne campagne de chalutage
expérimentale. L'utilisation de chaluts 3 langoustines a permis
d'évaluer, pour la premidre foie, l'abondance des trds jeuanes
stades de crabe non encore recrutés et de vérifier que les captures
des trappes commerciales ne nont pas représentatives de l'abondance
des différentes catégories biologiques du stock en place. Une
cartographie et une &valuation de l'abondance des différentes
catégories biologiques ont &té& réalis&es par la techanique
geostatistique du krigeage. Il apparalt que le fait de négliger
les caractéristiques de distribution spatiale de la ressource et de
l'effort de p&che dans certaines m&thodes traditionnelles d'évalua-
tion de stock puisse aboutir 3 une surestimation de l'aboudance de
la ressource du crabe des neiges.

Un programme de marquage en zoune hauturidre est en cours, le but
est d'&tudier les mouvemeunts 3 long terme et la croissance, Des
marques soniques sont utilis&es pour é&tudier les mouvements & court
terme dans le Fjord de Bonome Bay (c8te Ouest de Terre Neuve).

L'histoire naturelle de l'espdce en relation avec la présence d'une
mue terminale est &tudife en bassins thermocontrolés 3 1'aquarium
de Shippagan et in situ en plougée ou par t€lé&vision sous marine
dans le Fjord de Bonnoe Bay. Les résultats de ces Etudes sont
utilisés pour &tablir, sur des bases biologiques expérimentales, un
modéle de rendement par recrue teanaant compte des effets de la mue
terminale.




Des travaux préliminaires de datatios de carapaces par radioiso-
topes pour &tude de la croissance ont &té réalisés eun collaboration
avec 1'IFREMER, le CNRS et le CEA (Franmce) dans le cadre d'accords
de coopération scientifique Canada-France.

Canada
Newfoundland Region & Scotia Fundy Region

Région de Terre-Neuve et Région de Nouvelle-Ecosse

(G P. Enais)

Homarus americanus

Landings of the inshore lobster fishery on the Scotian Shelf and in
the Bay of Fundy increased 2.8 times from 1980 to 1986. The 1986
landiogs of 14,000 t were the highest since 1905. A review was
conducted of landisgs history, license number, trap hauls per year,
catch per trap, exploitation rate, yield per recruit and eggs per
recruit. The results indicate that a 30% iaocrease ian the number of
fishermen would reduce the catch per fishermas by 30% and the eggs
per recruit by 27-74%, but would have no significant effect on the
yield per recruit. An Increase "in the minimum size equivalent to
one year's growth would increase yield and eggs per recruit.

The offshore fishery of the Scotian Shelf, Gulf of Maine, and
Georges Bank increased landings from 430 t inm 1984 to 800 t iam
1986, Effort and catch per trap haul also increased. The
increased landings occurred under a new increased quota and
following the ICJ Gulf of Maine boundary decisioan which opened new
grounds to Canadian vessels., Samples show that the size-frequeacy
distributions of the catch have remained constant siance 1972 when
the fishery began. Work continues on movement and growth rates.



An assessment of the impact of scallop fishiog on the lobster
population in St. Mary's Bay, Nova Scotia, showed that there was uno
detectable impact on lobster stocks by scallop drags. Traditional
lobster and scallop fisheries have little overlap due to the
tendency for commercial abundance of both specles to occupy
different substrate types.,

Lobster larvae distribution on Browns and Georges Bank was investi-
gated during July 1987. Larvae were sorted at sea to larval aad

molt stages. Stage 1 dominated catches on Browns Bask, with a

daytime depth distribution between 20-30 m and a nighttime distri-
bution of 0.5 me. All four larval stages were found on Georges

Bank, Stages 1 and 2 migrated vertically, Stage 4 was neustonic,

but Stage 3 behavior is not yet resolved. .

In the laboratory in investigation of juvenile lobster habitat
preference and its Impact on mortality, lobsters were found to
choose habitats with seaweeds (Irish moss, Chondrus crispus) more
frequently thaa habitats without. Additionally, seaweeds and
increased habitat complexity were found to reduce lobster mortality
from a fish predator.

Long=-term monitoring of fishery characteristics including catch
rates, catch, effort and exploitation rates amd aspects of the
population blology of lobsters including ansual growth, recruitmeat
and stasding stock was continued in three localized fishing areas
around Newfoundland. Analyses of 1975 to 1986 data for one of
these study areas demonstrated that anaual egg production varied by
a factor greater thaan 10. This resulted from variation in numbers
of matures females in the population which is linked to recruitment
variation and from variation is the percentage of mature females
that spawn. At high levels of abundance, molting among mature
females was reduced and spawniaog increased.

Annual plankton sampling to study larval ecology continued at one

Newfoundland locality and laboratory experiments on rheotactic
respoanses of larvae were conducted.

Pandalus borealis

Ansoual research surveys using bottom trawls were carried out in May
and October on Scotian Shelf. Biomass estimates show a slow but
steady iancrease from the minimum values determined in the spring of
1985. The abundance of finfish observed in the same surveys did
not show a significant change over that of previous years, with
redfish and cod continuing to be the major by-catch species.

Larval samples were again collected during the sprisg survey.
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Fishermeun logbooks, observer reports aand a r:search trawl survey
provided data on the northera shrimp fishery and status of the
stocks off coastal Labrador im 1987. The number of shrimp licenses
was increased from 12 to 16 and, consequently, TAC's were taken in
most the traditiomally fished stock areas. More effort was
directed to some less productive areas late in the year and stocks
of P. montagui in Eastern Hudson Strait and Ungava Bay were also
fished, A research survey was conducted in Hopedale (Division 2H)
anod Cartwright (Division 2J) Channels from July 8-22 and estimates
from both research and commercial fishiang are being analysed for
resource assessment.

Chionoecetes opilio

Moaitoring data were collected for the commercial snow crab
fisheries off the Atlantic coast of Cape Bretom Island in 1987.
Catch and effort patterns from fishermen's logbooks were analyzed
by the Leslie method to assess biomass levels and exploitation
rates in each fishing area. The overall status of the stocks
appears to be aa improvement of the 1986 situation and a further
reversal over the collapsed stated noted in previous years. A
pulse of males first detected in 1985 continued recruiting iato the
commercial biomass prior to the 1987 fishing season and increased
abundance over 1986 levels in all areas. Up to 40% of the landed
males sampled during 1987 were morphometrically immature. Although
the longer~term biological implicatioms of this situation remain
uaclear, virtually all of the mature females sampled through the
1987 fishing season were carrying eggs. Morphometrical anmalysis
also revealed that large numbers of males had attained a terminal
molt below the legal minimum size; an innovative stragegy to
harvest this “"wasted™ resource on an experimental basis is being
considered.

A series of research projects are underway on the respiratory
physioclogy, growth and reproductive anatomy of snow crab., A study
on the distribution, population dysamics and satural mortality of
snow crabs off northwestern Cape Breton Island has been completed.
Io the study, crab remains in cod and skate stomachs were analyzed
to provide information on seasonmal, substrate, depth, sex, and
size-specific predation patterns., An experimestal evaluation of
snow crab tagging methodology revealed major problems in terms of
tag-isduced mortality and deformities, as well as tag loss.
Revisions of tagging protocol are being advised.

In the Newfouandland fishery, at sea research sampling and sampling
of commercial catches coantinued. Catch and CPUE data for the
various management areas were analyzed and biomass estimates based
oo 1986 data derived. Laandings have remained at low levels in the
southern zone offshore areas apparently because of sustalned
recruitment failure since 1982, Ian 1982, there was a sharp



reduction ia the level of molting activity in the populaiton that
has persisted and appears to be related to lower bottom tempera-
tures throughout the area over this period. CPUE remained coustant
in offshore areas but ismcreased markedly ia the deep-water bays
along the coast, probably as a result of strict quotas that were
first imposed in 1986. Landings aand CPUE in the northern zone
declined dramatically as a result of excessive fishing pressure.

Research aimed at fully documesting behavioral, ecological and
bilological aspects of a deep-to-shallow breeding migration of sgow
crab is Bonne Bay on the west coast of Newfoundland continued.
Studies of various aspects of molting, mating and egg development
continued. A study into the feasibillity of using a Remotely
Operated Towed Vehicle (ROTV) as a means of determining prerecruit
snow crab size, distribution and density by means of bottom
photography was initiated.

Denmark - Danemark

(Sten Muoch~Petersen)
Pandalus borealis

Io order to improve the data for assessment of Pandalus stocks in
Sub-Divs. IIIA and IV, sampling for length measurements of Danish
commercial landings has taken place,

Fraace
(Anatole Charuau)
Radiométrie

Les recherchés sur la technique de détermination de 1'3ge d'une
carapace par mesure du rapport de l'activité& du radium 228 et du
thorium 228 ont &té poursuivies par 1'IFREMER en collaboratiosn avec
le Centre National de la Recherche Scientifique (CNRS). Le prin-
cipe de la m&thode, sa mise en oeuvre et les premiers résultats
sont présentés dans une publication 3 paraltre en 1988. L'expéri-
mestation sur des carapaces-té&moin d'Sge connu a confirmé la
validit& de la technique sur les espl2ces et les gammes de temps
test&es, soit Maia squinado 0,25 & 1,33 an et Homarus gammarus &
0,21 2 1,20 ans., Par aillleurs, des mesures sur des Cancer pagurus
et Nephrops norvegicus (d'Sge inconnu) ont montré que les taux de
radioactivité €taient suffisants pour que la techoique leur soit
applicable.
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Cancer pagurus

Les apports et les efforts des caseyeurs frangais attaché&s aux
ports de la Manche font l'objet d'unme &valuation régulilre et
d'une ventilation par rectangle statistique.

Le dinoflagell& parasite hematodinium perezi, responsable de
mortalité&s importantes peandant L'hiver, a &té retrouvé (2 des taux
variables) sur des tourteaux provenant de secteurs aussi &loignés
que 1'Ecosse et la Bretagane Sud en passant par toute la Maache et
1'Iroise.

Homarus gammarus

Trois mille juvéniles d'uan an marqués magnétiquement ont ont &té
immergés sur le site té&moin de Bretagme Sud. Ils porteat a 25 000
le total des immersionms. Un individu marqué en 1984 a &t& récupéré
en mal 1987 dans un lot de homards hors taille. Compte teumu du
rythme de croissance de l'espdce, des recaptures en nombre signi-
ficatif ne peuvent &tre escomptées qu'd partir de 1988. Les &tudes
sur le comportement du homard et sur l'€levage communautaire sont
poursuivies.

Maia squinado

L'&tude sur la biologie de ce majidé& et sur la dynamique du stock
en Manche M&ridionale, entreprise en 1985, a &té poursuivie sur les
points sulvants:

- Estimation des apports et des efforts exercés par les fileyeurs
et les caseyeurs.

- Suivi de la reproduction.

- Etude des schémas migratoires par marquages-recaptures,

- Estimation directe de la densité& des juvéniles sur nurserie par
draggage (sans caméra vidé&o).

- Approche &conomique de la p&cherie.

-~ Etude de la durée des stades d'intermue et invalidatioa par
radiométrie de crit3res extermes d'estimation de 1l'8ge.

Nephrops norvegicus

La distinction par pécheries unitaires de langoustines a &té
maintenue et les &chantillonnages ont porté sur les prismcipales
unités de gestion du Golfe de Gascogue, de la Mer Celtique et du
Banc Porcupine.



Ces &chantillonnages soant réalisés sur les marchés. L'&valuation
des rejets n'est assurée que dass le Golfe de Gascogne. Du point
de vue biologique, une approche des param@tres de croissance, en
couplanst 1'6tude de l'6volution du cycle d'intermue et le niveau
radiométrique a &té eantreprise.

Sur toutes p&cheries, un suivi systématique de l'activité des
flotilles est poursuivi, Un renouvellement profoand de leur struc-—
ture est en effet en cours et l'introduction, dans les stratégies
d'exploitation, d'une grande flexibilité, fait rapidement &voluer
les schémas traditionnels de gestion,

Federal Republic of CGermany .
République FE€dérale d'Allemagne

(K. Tiews)

Crangon crangon

By-cateh research in the German brown shrimp fishery to determine
abundance indices for fish and crustaceans of commercial aand
non-commercial importance occurring oa the shrimp fishing grouads
was coutinued at the Ianstitut fiir Kisten und Binsenfischerei der
Bundesforschungsanstalt fir Fisherel., A total of 359 samples of
2836 kg were analyzed.

Studies oa the occurence and cause of the black spot disease of
Crangon which were started in 1986, were continued.

As part of a cooperative program agreed upon with the Netherlaads
and Belgium German coastal waters along the coasts of Neidersachsen
and Schleswig-Holsteio were surveyed to study the abundance of
young fish and brown shrimp populations by the Institut fiir Kiisten
und Bioneanfischerei der Bundesforschungsanstalt fiir Fischerel.

Iceland - Islande

(Hrafakell Eiriksson)

Nephrops norvegicus .

Two research vessel surveys were carried out during Nephrops season
(May-August). Most importantly, the surveys included regular
sampling of various biological parameters for stock moaitoring
purposes. In that respect, some 50-60 sampling stations are taken
annually before or at the start of the season in May on all the
most importast grounds. Moreover samples were obtained from
Nephrops boats for the remainder of the seasoan.




Landings of Norway lobsters amousnted to approximately 2.650 m. tons
compared to 2.560 tous in 1986. Average CPUE remained high or 53
kg per trawling hour, although somewhat down from the record 61
kg/hour in 1986.

Compiling of biological data for the last 15 years (1973-1987) was

initiated in 1987 aad will hopefully be completed and ready for
publication im 1989.

Pandalus borealis

Research vessel surveys were carried out as usual for sampling P.

borealis and obtainlog informatioa on by-catch in the inshore

areas, In case of most inshore areas, this was done both in the
beginning of the fishing season and towards the end of the season.
At the same time, stock assessments were made, using area swept. A
virtual population analysis was carried out for the last 10 years
in one area, Isafjartardjup. The biomass of 1-3 years old was
found to agree very closely with the fishable stock size estimated
one year later by area swept. Approximation of age-classes mainly
by the MacDonald and Pitcher methods, but also using the deviation
method and the criteria of presence/absence of sternal spines, have
been used more durisg the year than ever before. Weighing of
shrimp in the categories with or without stersnal spines was
initialized during the year. This will be continued duriaog the
year 1988. :

Landiaogs in the offshore fishery increased from 30.397 m. tons in
1986 to about 36.000 tons in 1987. The CPUE declined somewhat or
from 88 kg in 1986 to 78 kg in 1987 for the Northwest areas aad
from 125 kg 1o 1986 to 102 kg in 1987 for the Northeast areas. The
latter was expected to fall as most of the banks there were unew to
the fishery in 1986. Stock assessment by the area swept method was
initiated for offshore areas as well as the collecting of young
shrimp in a small meshed bag attached to the codend.

In 1988 research will be carried out along similar lines aé in
1987.

Hyas araneus

Exploratory creel surveys were continued ian 1987. A preliminary
study of the distribution and deunsity of Hyas downs to 50 m depth in
fjord areas around Iceland will be completed ia 1988.

Iocideatal catches of up to 25-30 kg of H, araneus per creel per
day have been observed averaging in some areas up to 10 kg creel/
day.

Due to export marketing difficulties, fishing is still limited to a
very small home market.



Irelaasd - Irlande

(J.P. Hillis)

Nephrops

Sampling of catch, landings and discards contisued in the Irish
Sea, Division VIIa. Numbers sampled are shown in the accompanying
table. The developmest of the computer programmes to process the
data also advaaced,

A cruise to examine mean size of Nephrops inm relationm to sea bed
sediment particle size was undertakea during the summer. Results
indicated mean weight as being correlated positively and population
density negatively with percentage of particles of dlameter excee-
ding 80um. Further, length frequency of males was found to show a
clear modal structure covering age-groups presumed to be from 2 to
6 from previous studies (Hillis, J.P. (1979), Rapp. P.V. Cons.
perm., Int., Explor. Mer, 175:170-175).

While the lesgth-frequency distribution of mature females does not
exhibit such modality, that of immature females exhibited age-group
2 modes at most stations, but age group 3 modes were also present
at some, and predominated at omne, modal length appeared to decrease
with increasing depth.

Results of recaptures of micro-tagged Nephrops remained poor.
Despite wide publicity being given to a reward amongst boats and in
processors factories, trawling the area of release with a research
vessel was the most effective means of obtaining returas,

To improve results, 5,600 tagged were further marked exteranally by
tail punching and were released at a single point where fishing 1is
moderately light of which boats will be informed during the period
of the recapture campaign.

Further development of a separator trawl to separate from whitiag
Nephrops was successfully undertaken. The gear isvolved is simpler
and of more ecomomic construction that existing separator gears,



1987

Numbers of Nephrops sampled,
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Division VIIa

Quarter Number of Sex Catch Landings Discards Total
samples

1 5 male 1 147 587 446 2 180
female 725 148 393 1 165
unsexed secea 360 S 360
Total 1 872 1 095 738 3 705

2 7 male 975 524 518 2 017
female 741 132 611 1 484
unsexed ceans 2 130 ces 2 130
Total 1 716 2 786 1 129 5 631

3 18 male 3 444 113 677 4 234
female 3 587 46 788 4 421
unsexed ceene 1 344 ves 1 344
Total 7 031 1 503 1 445 6 376

4 7 male 1 560 682 682 2 890
female 1 136 154 797 2 087
unsexed seense 1 399 ces 1 399
Total 2 696 2 235 1 445 6 376

TOTAL 37 male 7 126 1 906 2 289 11 321
female 6 189 480 2 488 9 157
unsexed “eese 5 233 ose 5 233
Total 13 315 7 619 4 777 25 711



The Netherlands - Les Pays Bas

(R. Boddeke)

Crangon crangon
Surveys

During Juoe, July aand August, surveys were carried out along the
Netherlands west coast with the R.V, Isis. This survey was aimed
at registration of settlement of postlarvae in this area.

The International young flatfish and brown shrimp survey was car-
ried out in cooperation with Belgium, FRG and UK in September and
October.

Market sampling

The market sampling of the Netherlaands shrimp harbours, Breskeas,
Colijansplaat, Des Oever, Harliangeun, Lauwersoog aund Termunten
continued. Body leangth, sex, presence of eggs and the stage of
development of the eggs are defined. For studies on stock-
recruitment relations ia the differest shrimp populatioas aloag the
Netherlands coast, densities are expressed im numbers of consump-
tion shrimps and ripe eggs caught per fishing day on basis of this
market sampling.

Norway — Norvége

(C.C.E. Hopkins & S. Tveite)

Pandalus borealis

Abundance estimates (pumber and biomass) of deep-water prawn by
age-class were contigued by the Ianstitute of Marine Research
(Bergen, Directorate of Fisheries), in the North Sea, Skagerrak,
Norweglan Sea, Bareants Sea and the West Spitsbergen Shelf in 1987.
By-catches of fish (species and year-class) were also recorded.

In the Norweglan deeps, the catches of prawns in 1987 were greater ‘
than io 1986. Especially towards the end of the year the CPUE
decreased in the Skagerrak area, whereas it was continuously high
further west.



In the East Greenland area, Norway had one inspector on a trawler
in the spring. Biological samples were takenm, and by-catch and
discard were measured. In September, a scientific trawl survey was
carried out isg the Denmark Strait in order to measure prawn
abundance and distribution.

Population density, demography, maturity stages, fecuandity, and
growth and mortality studies in selected north Norwegian aand
Spitsbergen fjords were continmued by the University of Tromsd in
1987. Classification of populations on the basis of the above
meationed parameters usiog multivariate statistical techniques
(e.g. Factor Analysis) were continued further,

Latitudinal life-cycle responses and reproductive output from the
southern to the northern limits of geographical sampling have been
examined by the University of Troms$. A further refined version of
the previously developed biomass, production and productivity
model, using individual growth and mortality inputs, was developed
and documented in 1987. Data describing proximate composition and
energy content of P. borealis as a fuanction of body size, age and
season were analysed in 1987. Studies of the importance of this
species in the food webs of north Norwegian fjords, the Svalbard
area and the Barents Sea have been continued.

Studies of multispecies interactions, isnvolviog prawns as prey for
cod and seals, have been contioued at the Institute of Marine
Research (Bergen, Directorate of Fisheries) and University of
Troms®, and University of Oslo respectively. Population dynamics,
behaviour, and alimeantary physiology studles are ifavolved.

Homarus gammarus

The monitoring program for CPUE and length measurements of the
commercial catches of lobsters at five different localities was
continued in 1987. Only at ome of the localities, where yearlings
of lobsters ralsed is warm water were released, was an increase in
the catch of undersized lobsters observed.



Species

Pandalus
borealis

Homarus

gammarus

Area

II8
I1IA
1114
I1IA
I1IA

IvAa

ITIA

Sgason No. samples
research
1987 99 50
1987 69 47
‘l.qgart. 5
2.qu§rt{ 5
3.quart, 4
4.quart. 44 3
4.quart. 40
A.quapg.‘ 7

Poland - Po

18

‘market

logng

e a

No. individuals
measured aged
52 150
24 150
1 459 459
1 598 598
994 994
9 933 933
8 414 414
1 382

(Anna Garbacik=-Wesolowska)

Not reporting om Crustacea.




Portugal

(M.J, Figueiredo and A. Cascalho)

Nephrops norvegicus

(1) A sampling programme on size composition of the landings on the
west and south coast of Portugal was costinued as in previous
years.

Four research cruises were carried out on board the R/Vs "Noruega"
and "Mestre Costeiro”, two directed to the achievement of a tagging
programme in a selected area of the Portuguese south coast, in May
and November (5691 individuals were tagged and 43 recovered during
a period of about six months) and two directed to the biological
study of different populations and to the definition of the charac-
teristics of the fishing grounds (4281 individuals were measured
and analysed).

Parapenaeus longirostris and Aristeus antennatus

(1) The same sampling programme on size composition of the landings
in the Portuguese south coast was maintained.

Three research surveys on board R/V "Mestre Costeiro” with the
purpose of recognizing the distribution areas of these shrimps were
carried out off the ceatral and southwest coasts of Portugal.
Information on biological characteristics were obtained.

Carcinus maenas

(1) Studies on the life cycle of this species in a coastal lagoon
of the Purtuguese cestral west coast (Ria de Aveiro) were
continued.

Maja goltziamna

(2) Experiments have been carried out on the laboratory rearing of

the brachyuraa Maja goltziana.
Other species

(2) Studies have been carried out oan the decapod larval ecology in
the river Mira estuary (portuguese south western coast): larvae
release patterns and short term variatioss ia the plankton.

Studies were conducted on the decapod ecology inm the river Mira
estuary, mainly on palaemonid shrimps: distribution, population
structure and temporal variations,



(3) Studies on Amphipods in benthic communities of the estuary of
the river Mondego (Portuguese west coast), including biology aand
population dynamics of Echinogammarus marinus were conducted.

Source of information:

(1) 1Instituto Nacional de Investigagao Das Pescas (INIP)
(2) Faculty of Sciences (Lisboa) - Guia Laboratory
(3) University of Coimbra - zoological Museum and Laboratory

Spain - Espague

(A, Perez-Camacho & M. Torre) .

The velvet swimming crab (Liocarcinus puber) was studied in
Northern Spain. The conditioning and spawning induction in Homarus
gammarus were also studied. The studies on the biology of shrimp
in SW Spain (Penaeus kerathurus) and the crab Polybius henslowil in
NW Spain were coantinued.

Sweden. - Sulde

(H., Hallback)

Homarus. vulgaris

Commercial catches are still decreasing. New regulations. have been
discussed.,

Cancervpagurus
Catches, are still good, collection of catch.data.continued..

Nephrops norvegicus

The. fishery for. Nephrops is very. intensive. along the- Swedish:
westcoast, both with,trawls, and creels.. A nev research. progranm

has. started:dealing. with tagging, catch data,, in situ:studies,. the ‘
oxygen. situation. in the. south, of; Kattegat; etc.

Pandalus borealis

Collection;of; catch,data.continued.,



United KRingdom = Royaume Uni
1) Esngland aad Wales
(R.C.A. Bananister)
The voluntary log~book scheme to sample catch rates has been
extended to all of England and Wales and a database developed.
Details of market sampling data collected are given in Table 1.
Size composition information was also collected during research

projects.

Cancer pagurus

A major 12 month study of the important Eaglish Channel crab
fishery started in July. Its aims are to collect fishery aund
population structure data stratified by season and area to allow a
re—-assessment of the state of the stock. Asnalysis of past larval
data (ICES CM 1987/K:48) has provided the basis for a plan to
survey larvae for distribution, stock identity, recruitmeant and
spawning stock. Laboratory experiments on temperature and larval
development were completed. The question of an increase in minimum
landinog size for NE England was assessed using lesngth cohort
analysis. Attempts have been made using various underwater obser-
vation techniques (divers, TV, ROV) to observe ovigerous crabs in
areas subjected to gravel extractiomn.

Nephrops norvegicus

North Sea: fecundity samples collected and analysed. Discard
sampling continued at North Shields. A series of RV cruises to
survey larval abundance was completed, but larval productions was
low.

Irish Sea: monitoring of the Cumbriaa fishery has continued.
Discussions have been held on the possible reduction ia minimun
landing size. The currest 25 mm CL results 1o considerable
discarding 1in the Westerm Irish Sea, with low discard survival,

Homarus gammarus

Work on stock-recruitment modelling and the laoding of berried
lobsters has contigued. Liaison with Sea Fisheries Committees on
varlous permit schemes have included discussions on means on
~holding fishing effort at the current level. A study on lobster
and crab escape gaps has been started to take account of recent
changes in minimum landing sizes.
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The stock enhancement study releasing mlcro-tagged hatchery reared
juveniles has coatinued at Bridlington. A total of 14 170 lobsters
were released by divers 1ia the current year. Water temperatures
were low in the spring release and digging—-in behaviour limited,
but the autumn release was onto suitable reefs in good conditions,.
Quayside monitoring of undersized lobsters was commenced at
Bridlingtone. Of the 713 scrutinized, svone were micro-tagged.

(Some recaptures have been made at the site in Orkney where another
group have been making release). In a mark-recapture experiment,
1163 undersized lobsters were released, 180 recaptured, including 5
emigrants from Bridlingtoan Bay.

Low larval abundance was encountered during 2 cruises off the
North-east coast. A npew fecundity study has begun. Past data were
analyzed and written up for ICES (ICES CM 1987/K:47).
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CRUSTACEAN MARKET SAMPLING IN ENGLAND AND WALES 1987

Speciles Area Nos measured
Nephrops norvegicus Ivb 5661

VIiIa 3790
Homarus gammarus IVb 3865

IvVe 253

VIIid 219

Viie 206

Vila 407
Cancer pagurus Ivb 3455

IVe 1607

Vile 2453%
Maja squinado ViIe 307
Palinurus elephas VIiie 63
* excludes 106 shorebased and 18 at sea samples of approximately

150 crabs/samples, ie about 18,600 crabs, collected during
special 12 months project.
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United Kingdom = Royaume Uni
2. Scotland

(J. Mason)

Nephrops norvegilcus

Sampling of trawl and creel landings at major fishing ports
continued oo a regular basis, supplemented by research vessel
surveys in some areas, notably the Firth of Clyde.

Studies of the biology of larval and juvenile Nephrops in the Clyde
were completed.s The fecundity of females was also studied. There .
was a 20% loss of eggs during development. In addition, about 25%

of ovigerous females appeared to have lost most of their eggs soon
after spawaing. Information on fecuadity was incorporated with

larval surveys to estimate spawnlng stock size inm the Clyde.

Further tagginong studies were carried out ian Loch Torridon to
examine the growth and survival of adult Nephrops blinded by
light. Returns so far indicate that eye damage has little effect
on these parameters. :

Laboratory and field studies were initiated in the role of

mechanical stimull in the behaviour of Nephrops, particularly
towards fishing gear.

Pandalus borealis

Routine monitoring and sampling of the Fladen fishery coatinued,
the data being made available for assessmeats by the ICES Pandalus
Working Groupe. The Farn Deep fishery was surveyed om a research
vessel cruise.

Crangon erangon

Monitoring of the Solway fishery continued and further observatiosns
were made on the by-catch of miniature flatfish.

Homarus gammarus .

Monitoriag and sampling of lobster landings was undertaken ia the
main fishing areas. The collection of CPUE data was expauded to
insclude more vessels,




A preliminary underwater television and side-scan somar survey of
an artificial reef off Dusbar was carried out but no lobsters were
seen.

An 1nvestigation of a localised lobster population continued off
the west coast of Scotlaand. Further lobsters were tagged and the
nunber of recoveries in this experimeant has reached 1700 up to the
end of 1986. Many lobsters have been recaptured more than once,
giving valuable information on growth and mortality rates.

Cancer pagurus
Sampling of commercial catches and the collection of CPUE data

continued. Some preliminary experiments were carried out on the
use of “collectors"™ to sample juvenile creel,

Liccarcinus puber

Landings of this species have continued to rise with the
development of a new fishery at Orkney. Tagging experiments
commenced at a west coast slite and recovery rates have gemerally
been high (up to 50%). Several crabs had moulted providing
information on moult increments. The high recapture rate suggests
that velvet crabs remaisn in the area of the capture.



ICES Shellfish Sampling Data

Area 1va IVA IVB IVB VIA vVIA VIIA VIIA
[ R C R C R C R
Nephrogs
Jan~Mar 2891 - 7043 - 21463 3143 - -
Apr-Jun 13444 - 4330 1090 13857 3100 - -
Jul—-Sep 3347 - - - 15914 8553 - -
Oct-Dec 6519 - 9535 - 11525 3359 - -
Lobster
Jan-Mar - - - - 237 - - -
Apr—-Jun 459 - 1699 - 35 -~ - -
Jul=-Sep - - 220 - 2767 =~ - -
Oct~Dec 513 - 2670 - - - - -
Pandalus
Jan-Mar 912 - - - - - - -
Apr~Jun 1292 - - 7700 - - - -
Jul=Sep 447 - - - - - - -
Oct=Dec - - 1520 - - - - -
Crabdb
Jan~Mar 269 - - - 215 = - -
Apr=-Jun 1770 - 1606 - 1449 - - -
Jul-Sep 242 - - - 2711 - - -
Oct=Dec 264 - 543 - 589 =~ - -
Scallop
Jan-Mar 1886 - - - 5034 - 872 -
Apr=Jun 1057 - - - 5711 1583 658 -
Jul~-Sep 722 - - - 3400 1693 756 -
Oct~-Dec 1814 - - - 1325 834 412 -
Queen
Jan=Mar 281 - - - - - 1845 -
Apr=-Jun 281 - - - 673 265 1030 -
Jul-Sep - - - - - - 1692 -
Oct=-Dec 234 - - - 1152 661 680 -
Squid
Jan-Mar - - - - 426 - - -
Apr=Jun - - - - 1848 - - -
Jul-Sep = - - - 308 - - -
Oct~Dec - - - - 453 - - -

C = commercial (market) sample
R = research vessel sample



United States of America -~ Les Etats Unis d'Amé&rique

(S. A. Murawski)

The Northeast Fisheries Center conducted spring and autumn bottom
trawl surveys which provided data for crustaceaa species. NEFC and
state personnel also cosoducted a bottom-trawl survey for northersn
shrimp (Pandalus borealis). State bottom trawl survey programs
were conducted by Massachusetts, Rhode Island and Connecticut,
Stock assessment research was cosducted by NEFC and SEFC (Southeast
Fisheries Center) scieantists, as well as several state agenciles.

Northern Shrimp (Pandalus borealis)

The Maine DMR initiated research on the effects of temperature on
survival or larval shrimp, as well as cosntisuing trials of various
designs for shrimp separator trawls to minimize the catch of
groundfish. Cooperative stock assessment work iavolving the state
agencies of Maine, New Hampshire and Massachusetts continued. NEFC
researchers studied biology, distribution and relationships between
abundance and eanvironmental parameters. NEFC researchers began a
study to evaluate the multispecies consequeances of by-catch of
small groundfish in the small-mesh trawl fisheries for northeran
shrimp. .

White Shrimp (Penaeus setiferus)
Pink Shrimp (P. duorarum)
Brown Shrimp (P. aztecus)

SEFC researchers continued monitoring of the population dysamics of
shrimp populations, and the seasonal movements of shrimp relative
to areal closures in the Gulf of Mexico. Several state ageacies
continued sampling programs to determine abusdauce and distribu-
tion, and to evaluate management programs based oa areal and
seasonal closures. Georgla researchers developed a project aimed
at evaluating movement and growth of commercially important penaeid
shrimps is estuarine and coastal waters.

American lobsters (Homarus americanus)

Several state agencies continued monitoring programs for lobster
landings, CPUE and biological characteristics of the catch (e.g.
Maine, Massachusetts, Connecticut, New York). The Maine DMR is
engaged in long-term tagging studies to evaluate growth aad
movement patterus, in additionm to lobster disease work.
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Massachusetts investigators continued a project to evaluate areal
differences in fecundity, based on automatic procedures for egg
counting and measurements. Other work carried on by State of
Massachusetts workers evaluated growth, movements, maturity and
morphometrics. The State of Connecticut evaluated larval, juveanile
anod adult biology and population dymamics utilizing SCUBA and
research trapping surveys, and monitoring of the commercial
landings. Larval dynamics aand feeding in Long Island Sound were
investigated with a plankton sampling program. XNEFC research
focused on improved models for evaluating long-term patteras in
lobster landings. A number of state agencies were involved in
analyzing the impacts of increases in lobster minimum size consis-
tent with the federal government's managemeut plaan for waters 3-200
n, miles from the coast. NEFC researchers instituted a tagging
program to evaluate lobster movements associated with the closing
of an historical sewage sludge disposal site near New York City.

USSR ~ TURSS

(S. Studenetsky)

In 1987, the Soviet investigations om commercial crustaceans
carried out In the Barents and Norvegian Seas and off Spitsbergen
(Subarea I, Divs, IIa, IIb) were predominantly directed at studying
stocks regularities of distributlon and biological peculiarities of
the Shrimp Pandalus,

Shrimp surveys were made ia the Barents Sea in May and off
Spitsbergen in June-July.

Five special research cruises were made with the aim of studying
commercial invertebrates, a total of 33 915 specimens of shrimp
were examined.

A new approach for trawl surveys was used as a complete method
during shrimp investigations off Spitsbergen by R/V “Fridtjof
Nansen™,

The approach includes:

1) survey design before surveying; .
2) adaptive design during surveying;
3) stock assessment using splime approximation of

stock density. The results obtalmed imdicated

a decrease in the shrimp stock of Pandalus

borealis in the Barents Sea and adjacent waters.
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MOLLUSCA
Belgium — Belgique

(F. Redaut)

NOT REPORTING ON MOLLUSCA

Canada
Région du Golfe du Saint Laurent
et
Région du Québec

(Gérard Y. Conan)

Placopecten magellanicus

Un relevé expérimental et l'analyse des données de l'exploitation
commerciale ont permis d'&valuer l1'état des stocks de p&toncle
des Iles-de-la-=Madeleine, de la Gasp&sie et de la Basse C8te Nord
(golfe du Saint-Laurent). Les débarquements des Iles-de-la
Madeleine ont subi une importante dimisution par rapport a 1986.
Cependant, ua grand nombre de pré-recrues (environm 30 mm) a &té&
observé dans cette région.

Les expériences de photographie sous-marine visant 3 mesurer
l'efficacité de la drague Dibgy oant &t& poursuivies. Les résultats
préliminaires confirment que le rendement de l'engin de p&che
utilisé lors des relevés expérimentaux est inférieur 3 15%. Ils
indiquent €également une relation positive entre la direction du
courant et l'orientation des pé&toncles.,

Le projet de recherche sur le recrutement du pétoncle aux
Iles-de-la-Madeleine a &té& poursuilvi pour use troisi2me année
coosécutive. Des collecteurs ont &été immergés au pristemps et
relevés 2 l'automne afin d'évaluer la fixation du naissain.

Une analyse de la structure génétique des populations de pé&toncles
du golfe du Saint-Laurent est ea cours. L'analyse pr&liminaire
d'une partie des données donne & penser que les populations de la
Gaspésie et des Iles-de-la-Madeleine seraient distiunctes.



Le stock de pétoncles géants du sud du Golfe a Eté& &tudié A partir
des données d'échantillonnages 3 la mer, des livres de bord et des
statistiques de débarquement. L'abondance relative des prérecrues
de taille inférieure ou &gale 3 70 mm s'est accrue ou est restée
stable dans la plupart des secteurs. Des résultats préliminaires
sugglrent que les caractéristiques des dé&barquements en 1987
Etalent identiques 2 celles de 1986, Les fluctuations d'abondaace
du stock s'inscrivent dans les limites dont 1'&tendue reste
semblable depuis 1977.

Chlamys islandica

Les données obtenues de l'exploitation commerciale ont permis
d'&valuer 1'&tat des stocks de la cBte nord du golfe du Saint-
Laurent. Une hausse notable des captures a &té& notée en 1987 dass
le secteur de la Moyenne C8te~Nord du Golfe.

Le stock de pétoncles d'Islande du détroit de Belle Isle a &t&
6tudié 3 partir de doanées d'échantillonnage au port, des livres de
bord, des statistiques de d&barquement et des résultats d'une
croisi@re de pl&ches expérimentales, Les fonds de p&che soat
maintenast blea connus. Toutefois, il est difficile de standar-
diser les captures par usité d'effort car les engins de pé&che
utilisés continuent 3 &voluer,

Mytilus edulis

Les travaux sur la répartition spatiale des structures d'Elevage
des moules se soat poursuivis. De plus, ils visent a &valuer
l'effet de la resuspension de la nourriture, de l'adaptabilité et
de la sélectivité alimentaire sur la croissance des moules.

Spisula solidissima

L'€tude de 1'3ge et de la crolssance des palourdes de dunme dans le
détroit de Northumberland et le long des c8tes de 1'Ile du Prince
Edouard a &té effectufe avec succs 2 partir d'expériences de
marquage et de recapture effectufes dans le milieu paturel. Des
sections fines du choundrophore foat apparattre un patron de stries
aisément identifiables. Des ajustements 2 la courbe de von
Bertalanffy montrent qu'il existe des différences notables de
crolissance eatre localités du Golfe. Les croissances sont
fgalement différentes de celles estimées pour la c8te Est des.
Etats-Usnls.
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CANADA
Newfoundland Reglon and Scotia Fuandy Region

Région de Terre Neuve et Région de la Nouvelle-Ecosse Fuady

(G P. Eanis)

Illex illecebrosus

A research cruise was counducted in February-March to determine the
distribution and abundance of larval and juveanile squid in the Gulf
Stream/Slope Water Frontal Zone south of Newfouadland aad to
attempt to develop an index of squid recruitment based on abuandance
of young stages. The overall catch rate of juveniles from midwater
trawl in 1987 (27.3 per set) was greater than those from 1984 to
1986 winter surveys (0-1.9 specimens per set). .

Another annual survey was conducted on the southwest slope of the
Grand Bank during June, Favorable temperatures persisted
throughout most of the survey area anod daytime catches, usiag
bottom trawl, averaged 143 squid per set, the highest simce 1981.

Although pre-season survey indices were encouraging, the abuadance
of adult squid inshore at Newfousdland remained low in 1987,
continuing the trend of recent years. The low level of abundance
limited biological studies in the Newfoundland inshore area.
However, some squid samples were acquired for detailed biological
analysis. A trap was maintained at onme locality to collect squid
catch/effor data, to monitor the relative abundance of poteatial
prey species, and to capture squid specimens for ageing
experiments.

Abundance of adults off the Scotian Shelf was extremely low in
1987, but large numbers of juveniles were observed over much of the
Shelf in fall. The low abuandance of adults in 1987 represents a
conti~ wpuation of the trend of recent years.

Loligo pealet

Although Loligo pealel were present over western areas of the
Scotian Shelf, their abundance was very low = as it 1is in most
years.
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Placopecten magellanicus

Scallop stock research surveys indicated a slow rebuilding of the
stocks on Georges Bank, a strong recrultmeat pulse on the
traditional grousnds in the Bay of Fuady, and a low but relatively
stable exploitable biomass on the eastern Scotian Shelf.
Allometric relationships were established betweea shell height aad
meat yield for the Canadian side of Georges Bank., A strong
seasonal component was not found om all sets of allometric data,
but isterannual variability (5%) was observed.

Age and growth studles were coantinued. Oxygen Iisotope results
validated the use of external rings on the shelf for ageing.

Experiments with the sea scallop examined the effects of a range of.

diets on gametogenesis aaod growth., Continued work on particle
selection and physiological energetics of sea scallops on Georges
Bank will be used to assess their role in processing primary
publication from the water column.

A survey of the horizontal distribution of larvae on Georges Bank
again indicated very high coancentration oa Ceorges Bank (up to
10,000 m'3) compared to adjacent areas. The vertical distribu-
tion and condition of larvae in stratified and mixed parts of the
Bank were also studied.

A survey was conducted on St. Plerre Bank to determine spatial
distribution and abundance of sea scallops., Removals from NAFO
Div. 3Ps amounted to 54 MT. Residual biomass points to an active
fishery in 1988, with meat couants in the 35-40/500 g range. The
fishery will continue to depend primarily os the 1982 year class.

Chlamys islandica

There was a fishery directed on Iceland scallops im NAFO Div. 3L.
A single 9-day trip resulted in the removal of 8.3 t meats with
counts approaching 60/500 g. This represents the first excursion
by the offshore fleet for Iceland scallops on the Grand Banks of
Newfoundland. The very attractive catch rates encountered will
likely result in an intensification of effort in this area. The
introduction of a mechanical shucking device is being coansidered.

Mya arenaria

A number of studies were usdertaken in the Amonapolis Basin to
evaluate purported habitat changes caused by the tidal power plaat
and their possible impact on soft-shell clam production.
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A remote sensiang study of the Basin and Aanapolis River was
undertaken to describe present sedimentation patterans and compare
them with historical areal photographs. Photography included
multialtitude (scale 1:4,000 to 1:10,000) color aand color infrared,
and SPOT satellite imagery. Small=-scale ground surveys were also
undertaken to access clam stocks and to determine the feasibility
of measuring fishing effort.

General beach surveys aand hydrographic surveys did indicate some
silt accumulation over a few clam-producing areas; but, as yet,
the information is insufficient to determine the degree to which
the original causeway installation or the more receat hydroelectric
development may have caused this accumulation. One small area of
clam flat was found to have suffered a complete mortality.
Transpant experiments indicated that clams could no longer survive
in this area of beach, but no specific cause of mortality could be
determined. Limited population data combinmed with visual and
anecdotal evidence suggest that overfishing is the primcipal cause
of declining catch rates throughout the Basia.

A stock delineation and agelng study was completed., Multivarlate
(MANCOVA) analysis in morphometric samples from 14 major clam-
producing areas in Nova Scotia and southera New Brunswick indicated
three identifiable stocks: eastern Nova Scotia between Halifax and
Yarmouth County, Bay of Fundy between Mlnas Basin and Passamaquoddy
Bay, and Passamaquoddy Bay. Four stations from Aanapolis Basin
were significantly different to each other and other stations in
the study. The von Bertalanffy curve fit to the growth data showed
that clams of 80~90 mm shell height had not reached asymptotie
sizes, Clams in eastern Nova Scotia took five to six years to
reach 51 mm; Bay of Fuady five years; Passamaquoddy Bay, six to
seven years; aand Annapolis Basia, six to seven years.,

Arctica islandica and Spisula polyayma

A commercial fishery for Spisula polynyma commenceq on Banquereau
Bank in 1987. This fishery further confirmed the results of the

1980-83 exploratory surveys and the commercial potential of the S.
polynyma resource on Banquereau Bank. -

Current research coantinues to be directed at refining estimates of
growth and natural mortality and our knowledge of the population
structure of Aretica islandica and S. polynyma with greatest
emphasis on S. polynyma., In 1987, a research cruise was coaducted
over key areas of Banquereau, Sable Island, and Middle Banks usiag
a 0.3 m“ van Veen grab to capture smaller isdividuals than are
taken in either the research or commercial hydraulic dredges.

The resultant data have provided information om both population
structure and regularity of recruitment., Considerable effort was
expanded in easuring that commercial and test fishery log data were
adequate aad in the collatioun and analysis of these data.
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Mytilus edulls

To determine abundance and distribution of subtidal (5-20 m) wild
mussel stocks in southerna Nova Scotia, a survey was coaducted using
sled-drawn television mounitor, grab sampling, and quadrat sampling
by SCUBA diving.

Modiolus modiolus

A time serles of oxygea isotope ratio values from two Modiolus
shells, collected in a cove in Nova Scotia, were used to recous-—
truct bottom water temperatures and were used as an independeat
method to age the mussels. A fine scale of resolution was
achieved, with up to 15 discretes samples per year of shell
deposition. Records from two shells showed similar treads. The
oxygen isotope ratio values of the shells cleary tracked seasonal
temperatures. Ages of mussels determined from the oxygea isotope
record were consistent with those estimated from growth lines on
the shells.

Denmark - Damemark
(S. Munch-~Petersen)

The investigation of blue mussels in Danish Waddea Sea was
coatinued by our isstitute.

In the Limfjord, experiments on growlsg mussels on long liumes have
been carried out In connection with bottom culture experiments.

Federal Republic of Germany
République Fé&dérale d*Allemagne
(K., Tiews)

Mztilus edulis

Monitoring of blue mussel beds along the Germano North Sea coast aand

in the Flensburg Fjord has been continued by the Institut fiir

Klisten und Binsenfischerel. Management advice has been formulated
regarding the optimal utilizatlon of the mussel resources in the
Fleasburg Fjord. There was no mew occurrence of DSP ia 1987 oan the
German coasts after January 1987, whea from October 1986 to January ‘
1987 the sellisog of blue mussels harvested at the Niedersachsen

coast had be prohibited because of several cases of DSP.

Cerastoderma edule

Cockle beds 1an the Wadden Sea along the coasts off Nledersachsen
and Schleswig-Holstein were monitored for management purposes at
the Instiut fiir Kisten und Binnenfilscherei.



France

(D. Latrouite)

Pecten maximus

Les principaux stocks de coquilles St Jacques du littoral
Atlantique et de la Manche ont fait 1'objet en 1987 d'usm suivi
identique 2 celui des anpées passfes: campagnes cdtildres avec des
navires de 1'IFREMER en vue d'estimer le recrutement, eaqu@tes au
débarquement des captures. Les ressources des différeats gisements
sont exploitées de fagon trds intessive et la productioan nationale
ne devait pas dépasser 8 000 touses.

En baie de St Brieuc, la production de la campagne 1986-87 a
atteint 2 800 tonnes, en régression de 30% par rapport aux années
précédentes pour un effort de p2che identique. Cette situation est
directement life aux mortalités observ&es au cour de l'hiver
précédeat, attribuées 3 la période de froid intense de janvier-
avril 1986, La campagne du N.O. "GWEN DREZ" ea juin 1987 indique
que de nouvelles mortalités anormales ont &t& constatfes qui
concernent la période mars—avril. La classe d'8ge 1985 qui forme
le recrutement automnal est tr&s abondante, mais de taille trés
inférieure 3 la normale. Uae faible fractiom aura la taille
commerciale de 10,2 cm. Cette situation se traduit par un quota de
2 000 tonnes pour la campagnoe 1987-88.

En Manche-Est, aprds la forte diminutios coastatfe eatre 1976 (12
000 tonnes) et 1983 ( 6 500 toases) et ume certaise stabilisation
autour de 5 300 tonsnes en 1984 et 1985, les captures ont de nouveau
chuté lors de la campagne de p&che 1986-1987 pour s'établir a 3 500
toones. Les indices d'abondance et les structures dé&mographiques
obtenus lors de campagnes scientifiques 3 la mer (dragages expéri-
mentaux) mettent en &vidence la lente dégradation qu'ont subil les
différents glsements tout au loag de cette période., Plusieurs
ph&nom2ses apparalssent nettement: vieillissement du stock dft 3 la
faiblesse des différentes cohortes; diminoution progressive de la
fraction exploitable du stock qui a perdu plus de 50 Z de sa valeur
initiale en cinq ans; mortalité par pé&che trop €levée. Les
indices de prérecrutement recueillis en 1987 soant assez moyens sur
l'ensemble des gisements et ne permettent pas d'espfrer, pour les
deux années 3 venir et dans les conditions d'exploitation actuel-
les, une recoanstitution cosséquente des stocks. Des travaux ont
été& conduits sur l'effet d'une augmentation de la taille commer—
ciale et ont amené les professionsoels 3 se prononcer pour une
taille de 11,5 cm au lieu de 10 cm.



Le programme quinquennal sur la coquille St Jacques s'est terminé
et 11 a &té décidé de le reconduire une asnée pour compléter les
objectifs de production et de semis de juv&niles ea rade de Brest
et en baie de St Brieuc: 1, 6 million d'animaux de 15 & 30 mm oat
&t&€ sem&s sur les concessions prévues 3 cet effet. Eu 1986, ost
&té introduits 300 000 juvésiles provenaat d'us &levage d'Ecosse et
placés en baie de St Brieuc. Ce lot est suivi depuis Jjuin 1987
dans le cadre du plaa CEE de stimulation de la recherche pour une
comparaison entre les transplants et la population indiglne.

Unoe contribution plus fondamentale 3 la maltrise de l'exploitatiosn

de cette esplce est apportée par le programme national sur le
Déterminisme du Recrutement mené en commua par 1'IFREMER et les
laboratoires universitaires. Au terme de trois ans de travaux de .
terraln, les coamclusions préliminaires relient les fluctuatioas de

la production naturelle du stock aux fluctuations du climat et non

3 la taille du stock.

Chlamys varia

La pécherie de pétoscle noir de rade de Brest a produilt de l'ordre
de 400 tonnes, quantit& identique 3 l'année passfe. Le captage de
naissain pratiqué par les professionnels a doané de bons ré&sultats
et les pratiques de semis/recapture se d&veloppent sur cette
espéce.

Buccinum undatum

La limitation 3 l'accds 3 la ressource (licence, quotas journaliers)
a conduit 2 unme stabilisation de la production estimée en 1987 entre
5 et 6 000 tonnes, dans le Golfe normand-breton.

Le march& en frais apparalt saturé et la rentabilité des exploita=—
tions a diminué&. Aussi, les p&cheurs s'orientent vers une politique
de qualité (calibrage de produit) et vers le march& de la transfor-
mation,

Venus verrucosa
————

Le recrutement se situe 3 um niveau faible. La production 1987 se
situe 2 1 800 toanes ( 4 450 toanes en 1981). ‘
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Tapes rhombofdes, Glycymeris glycymeris, Spisula ovalis

L'aonfe 1987 se caracté8rise par us développemeant significatif de la
production de ces bivalves, sur les gisements &tudiés par IFREMER
en Bretagne et en Vendfe, grd3ce 3 un nfgoce plus actif sur le
marché de frais, notamment pour l'exportation et 1'ianstallation
d'une premidre unité de décoquillage. La production est estimée en
1987 2 plus de 8 000 tonnes, entre 3 3 4 000 tonmes en 1985 et
1986.

Disposant d'informations précises conceraant l'Evaluatioo et la
structure démographique des gisements, les professionnels se sount
rapidement orientés vers une limitation A l'acc@s 2 la ressource
par l'instauration de licences de p&che et d'un quota global
aagsuel, Sur certains gisements de Spisula ovalis, une gestiosn par
assolement a &té& engagée: en effet, on observe, dans tous les
gisements de Bretagne sud, une ségrégation spatiale tr2s marquée
des classes d'8ge, le recrutement apparaissant dépendant de la
densité des classes d'8ge d&ja Etablies.

Mytilus edulis

L'étude des moulires en eau profonde de 1'Est Cotentin (section
7D), entamfe en 1981, s'est poursuivie en 1987 avec une prospection
(dragages) printanidre des priociaux gisements: Barfleur, Ré&ville,
Ravenoville.

Les rendements (kg/mn) en moules de taille commerciale observés
lors de cette campagne de prospection, confirmeat la diminution
importante des stocks enregistrée depuis 1983; diminution
essentiellement imputable 3 la faiblesse, voire 3 un défaut du
recrutement au cours des quatre dernidres années. Cela s'est
traduit au cour de la m&me période, tout d'abord par ua déclin tras
rapide de la productioa en moules de p&che qul est pass&e de 15 000
tonnes en 1982 & 1 375 tonmes en 1985, puils par l1'interdiction
totale de l'exploitation des gisements 3 partir de 1986. Toute—-
fols, en ce qui concerne le gisement de Barfleur, la fixation de
salssain en 1986 a apparemment &t& satisfalsante et pourrait
laisser présager une réouverture de la pé&che en 1988.

Iceland -~ Islande
(H. Eiriksson)

Chlamys islandica

For various reasons, oaly minimal work was done on scallops in
1987, including one short dredge survey in Hunafloi, N Iceland.



Scallop landings in 1987 amounted to approximately 13,500 m. toas,
downa by some 2,000 toas from the previous year. Although CPUE in
some fishing areas has been decreasing, there has been an overall
stability 1a this fishery for many years. The receant drop ia
laandings is mainly due to falling market prices and therefore
lessening effort.

Research work in 1988 will be concentrated oa the most important

fishing area in Breidafjdrdur, W Iceland, including a stock
abundance survey and exploratory fishing.

Arctica islasdica

Hydraulilc dredge surveys for Arctica were conducted for the first
time in Iceland 1o 1987. 1In Breitafjdrtur and Faxaflol, W Iceland,
and off the southeastern coast, many beds of varying size were
found aand mapped. Swept area bilomass estimates suggest a fishable
stock of some 500,000 m. tons rouand weight in the areas covered in
1987. 1In addition, hydraulic dredgiang was carried out in NW
Iceland with good success, However, abundance estimates are not
avallable yet.

A small Arctica fishery started in late 1987 with total landings
amouating to around 700 m. tons.

Buccinum undatum

Exploratory creel surveys were coatinued in 1987, A preliminmary
study of the distridbution and density of common whelks dows to 50 m
depth ia fjord areas around Iceland will be completed in 1988.
A small commercial fishery for Buccinum has started in Faxaflodi,
W Iceland,

Ireland - Irlande

(J.Pe Hillis)
The Shellfish Research Laboratory, Uaiversity College, Galway
undertook the following studies:
Ostrea edulils
Investigations into larval concentratioams, settlement patterans,

growth, predator control and other factors relevant to stock
assessment on formerly extensive derelict oyster beds.,



Pecten maximus

Investigatioas on reproduction, settlement and recrultment ia
natural populations.

Chlamys varia

Identification of locations for spat collector trials.

Venus verrucosa

Small scale Stock Assessment.

Laevicardium crasum
Glycymeris glycymeris

Preliminary gear trials.

The Netherlands — Les Pays Bas

(A.C., Drinkwaard)

Ostrea edulis L.

This year, the Lake Grevelingen in the S.W, of The Netherlaads, of
which the described management functions are nature, recreation and
fishery (oysterculture included), respectively 1a sequence of
importance, following the arrangements made by the Planning
Department, received more than close atteation.

The high oysterspat mortalities during recenmt years gave rise to
think about potential toxic effects of organotin compounds and to
take up the offer of the Fisheries Laboratory at Buraham-on-Crouch,
Essex U.K., of the English Ministry of Agriculture, Fisheries and
Food, to analyse some water samples.

Several samples of the water taken in July and November proved to
be EQT-positive on the biocides, coming from antifouling paints:
MBT, DBT and TBT (Tributyltin).
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The first clear recommendation for a quantitative estimation of
butyltin compounds, for fear of a qualitative risk to the aquatic
eavironmeat, has been givea by the oyster farmers im 1985 (Report
of Activities, CM 1986/K: 1, pe 9).

The concentation and maturation of the larvae has been followed on
several locations. After a late but rather rapid rise of tempera=-
ture, the production of larvae passed smoothly. The highest
counted conceatration of larvae mounted up to more tham 4 000
larvae per water sample of 100 litres in the last week of July.

The spatfall and mortality has been followed by regular observa-

tioas of the scattered musselshells. The volume of musselshells

from the canneries, transported to the lake for collecting the .
spat, amouanted to 9, 350 m3. The intensity of the spatfall in
proportion to the preceeding years showed no disturbing symptoms.

In the beginning of August, an average zumber of 7.4 spat per shell
could be calculated. However, in the begimning of October, morta-
lity had already reduced this anumber to one spat per shell,
Approximately the same situation occured in the course of Deeember
1986, but ample two moaths later,

The remaining spat was quite well developed, but the expectatioa
for the real production of marketable oysters by this year class on
the collectors 1s not higher that 5 million pleces, in spite of
nearly doublisng the amouat of shell collectors.

At the end of the year, a stock assessmeat survey oum wild fishing
locations resulted in about 12 million oysters of the year class
1985 aad older. The year class 1986 was estimated on 20 millioa
oysters, Figures conceraning the stock on the leased plots for spat
collection and ongrowth are not yet available,

During the last years, the reproduction score and density of oyster
larvae could not be related to the extent of the oyster production.
This poiants out the dependence on questionable extraseous factors.

The commercial fishery during the 1987-1988 season was reduced to

some 5 million cousumption oysters from the plots and certain not

more from the wild., Coming up to the expectations ia 1986, there

was a market shortness of also a 5 million oysters. This gap could

not be fully compesnsated by import from Ireland asd Maime, U.S.A.,
respectively from some 1.5 and 1.0 million pieces. ‘

For several reasons, the start of the repopulation of the Eastern
Scheldt basin with the European flat oyster has been delayed.



The off bottom oysterculture entreprise behin’ the storm-
surgebarrier in the mouth of the Eastearn Schedlt was hampered by a
nearly total loss of the well growa juvenile oysters from Maine.

At the same time, the nearby suspended young Zealand natlves did
not show an abaormal mortality. This event made the uneed clear of
permits for commercial off bottom spat collecting in Lake Greve-
lingen with mussel shells in nettings. The collected spats on the
shells can already be replaced to the Eastern Scheldt after a
couple of weeks.

All mentioned lines of action were attended with hydrographic
research, shadowing the most dominatiaog enrivonmental parameters,
that govera - or have to govera - the results 1lam the several
culture sites.

Crassostrea gigas Th.

The populatioa of the Pacific oyster in the Eastera Scheldt could
be exploited by the transfer of wild and on mussel shells collected
spats to leased culture plots for further oagrowth., Together with
the yield of some wild fishery, the ansuval total landing increased
to a good 500 toas. It helps to bridge the period till the
comeback of the native Zealand flat oyster. About 20 growers, more
or less in the margin of other work, are occupied with this rather
new farming operation since the beginaing of the 80's.

Mytilus edulis L.

The research activities related to the musselculture were focused
on the fuanctioning of the mussel plots in the Easters Scheldt. The
expected changes ia the hydrographic pattern became evideat and
with that the changes in the culture values of plots which have
been used for several decades. The evaluation of the cossequences
of the storm-surgebarrier for the musselculture has to be carried
into the effect of a re-stabilized production. A period of four
years is planned for this target. The research is directed on the
coatinuation of the hydrographic and biological surveys, but also
the supporting of the exploitation of new potestial culture plots
will be executed.

Replacemeats and shiftings are oa trial, but this means not oaly
the necessity of a good control by the farmers. Attestion is being
paid to the carrying capacity of the whole area. The horizoatal
tide has been reduced and, coasequently, the curreat speeds and
ipflux of North Sea water, while the residence time of the water is
lengthened. The expected increase of the profit of the primary
production has to be checked up. Masaging this all is importaant iz
order to enlarge the personal experilence aand to set bounds to
possible errors. The results of the preceedings studies did unot
clearly identify the adequate locations, a number of uncertaiaties
remained.
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Not only in the Eastern Scheldt by this time, but also in the
Wadden Sea, there is a coatisuous necessity for maiataining the
real culture surface. In this sometimes wind and wave dominated
coastal eavironmeant, mobility has to be accepted as a term for an
acceptable culture-efficienty and for stabiliziang the production
too.

The total design capacity for The Netherlaads is now 110,000 tons
of which the Eastera Scheldt produces 35,000 tonms (1987-1988:
30,000 tons) and the Waddea Sea produces 75,000 toas (1987-1988:
58,000 toas). For the season 1987-1988, a shortage of 22,000
tons was observed. At least 30,000 tons can be imported
(1987-1988): 22,500 tons. The production figures for the German
and Danish Wadden Sea may be elucidative in this connection.

For the Wadden Sea, the poteatial for resource enhancemeat has
been determined. There are no objections for ecological reasoas
to create new beds for musselculture ia the easterly section.
However, one of the conditions is that extension to this site has
to be escorted by the research institutes for nature management
and fishery investigationse.

The first delivery of comsumption mussels for the season 1987-1988
took place on July Ist. The mussel landings from the Dutch Wadden
Sea were better than in the season 1986~-1987, but still too low.
This was not caused by less stormy weather, but by less harmful
wind directions such as on June 6the A lot of medium size mussels
were already lost at the end of March, The difficulty for esti-
mating the natural mortality in this area is that not only the
action of biological factors play a roles. Research ian this
direction is planned for the Eastern Scheldt area, startiasg from
the planting of seed, vs re-seeding to the final catch for
selling. The fishery on mussel seed in spring was also affected
by the unfavourable wind effect ia the intertidal zone. The
fishery oo small mussel seed in autumn shaped quite well. The
consequences for the seasom 1988-1989 are not rated highly.

In October, a two-days mussel workshop has been held at the
Nethertherlands Institute for Sea Research on the Isle of Texel.
About 30 researchers from goveromestal and semi-goveramental
bodies joined in the five sessions and ultimate conversatioa., The
program included the role of the mussel and the musseleulture in
the ecosystem of the Wadden Sea, but unot the enviroamesntal

impact. The other research experiences were all in a close
relationship to eutrophication, developmeat of other macro-
zoobenthos, etc, A lot of scientists working on the Ecological

Model for the Wadden Sea took part in the discussions with an
expected spin-off to the decision-makerse.
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The cultured mussels have to share the place and food with other
subtidal creatures, but it became clear that ian the Waddea Sea,
only 25 % of the available orgaanic matter is decomposed by the
macrobenthic fauma, 15 % by pelagic coasumers, 50 % by pelagic
micro-organisms and 10 % by the combined meiofauna/microfauna
complex, inclusive aaaerobic bacteria. Research oan the bacterial
biomass, adsorbed to detritus, may give a better outlook on the
food budget of mussels.

Cerastoderma edule L.

The total fleet of cockle dredgers remained limited to 36 vessels
because of maintaining an able-bodied fishery. This fishery was
especially centred on the cockle habitats in the S.W. of The
Netherlands. The effect of a complete turn—-out was attained
during the months of September, October aad November, resultisg in
a harvest of 8,000 to 10,000 toas of meat (exact figures vot yet
available) or about 70,000 tons fresh weight.

Reports indicated that the stock of cockles in the Waddea Sea was
hardly in the plasning of the fishery. The depletion by the
fishery and two successive strong winters has been too much for a
reasonable exploitation. It is expected that the 1988-fishery can
be scheduled again in the North.

The relaying of cockles in April, to areas where the outlook for
ongrowing was better, did not came up to all expectatioms. The
thinaing out of dense populated cockle fields 1s of secondary
importance, but it helps in the margin. The remaining cockles
also come better in reach of a higher food supply. For this
purpose, plots to a surface of 130 hm2 are leased. The

mortality rate in the relayed cockles must be reduced further by a
better mechanical handling.

The catches in the Eastern Scheldt area are extended to the Delta
foreshore waters. Here new sand and muddy shallows are developing
as a consequence of alterations is the sedimentation and erosion
balance by changing currents. Duriog the last ten years, broad
sandbanks have developed parallel to the coast as a result of the
disappearance of stroang ebb tidal currents, a,o. from the former
sea-arm Grevelingen. The ebb stream ian froat of the Eastera
Scheldt mouth has decreased by 20 %, so in that regioa a much
slower development of the same phenomenon is expected. For some
tidal channels, the conclusion has been drawn that they will be
filled up with sediment till a new balaace is reached.
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Geomorphologic research is supporting the knowledge of the
ablotic conditions for the bilological processes ian this regilon.
Morphological calculations are going on, but the cockle explorers
with a very modern and mobile fishing crafts are the first ia
gaiaing practical experience in chancing upon the niches with the
more or less temporal ianvading bivalves in the so called "Voor
Delta". They are keeping pace with the alterations ianduced by
nature's whimsical behaviour.

In May, a start has been made with an exploration research survey

in this area for mapping the cockles by usiog echo sounding and
transit soazar scaaniag apparatus, Notwithstaading cockle beds

were found with far more thaan 2,000 cockles per m4, it became

clear that, for this purpose, more advaanced tracing systems must .
be found. Particularly, when further ianformatioa to a depth of

ten metres 1s needed.

There are several 1Indlicatioas that the cockle banks in the
foreshore waters are very important for the recruitment of cockle
spat in the coastal waters like the Eastern Scheldt and Wadden
Sea., These banks perhaps have eves to be safeguarded of deple-
tioa. In spite of a high fishing effort, massive spatfalls
continue., No delay or inhibition of the embryosic and larval
development has beea observed.

Molluscan shellfish toxicity

The delivery of mussels from several parts of the Wadden Sea to
the auction at Yerseke, for further rewatering ian the Eastern
Scheldt aad putting on sale for human consumptioan, has bees baaned
duriang a period of about 6 weeks, from September 29th until
November 1llth, owing to the presence of diarrheic shellfish troxin,
producing positive toxlcity test results. This closed perilod was
an ample week losnger than the occureance (till November 2nd) of
DSP, assessed by rat biloassay, ia all sizes of mussels from
shallow waters.

The agent responsible for the toxicity was Dinophysis acuminata.
Samples were takem with nethauls of 60 litre water on a weekly

basis in th Eastern Scheldt and Wadden Sea and analysed for the
preseace of toxic micro-algae., The maximua concentration of this
dinoflagellate record was 30 cells per litre. Even low cell .

concentrations of Dinophysis acuminata are able to intoxicate
mussels, if preseat over a sufficient leagth of time. Siance
October 19th, any presence 1s not observed. No bloom studies iz
the North Sea have been performed and no discoloured water has
been reported.
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The environmental conditions are noted as follows: Temperature
range decreasing from 16 to 10 °C, oxygen saturated, saliaity
mixed 25-30 %. Stormy weather in the middle of October with
Wind-force 9-10 SSE oa October 15. This was not a good situation
for species succession. The drop in temperature was delaying the
release of the toxin from the biomass of the mussels.

Previous DSP inconvenient iocideaces: 1961, 1971, 1976, 1979,
1981 and 1986,

Diseases and pests

The last year allowed commercial transplanting of flat oysters
from the Lake Grevelingen to the Eastera Scheldt basin has mnot
been performed, due to shortmess of oysters ia the lake., On
the Yerseke Bank, the formerly Bonamiasis infected area, oaly
oysters could be checked for Bonamia ostreae, which are left
behiand from plantings in 1984 and 1985.

As the result of several observatioans, only onme indicatlon of a
very low incideace of Bonamiasis could still be fouad in spring.
The samples takea iz autumn showed bo Bomamiasis.

The oysters from the Lake Grevelingen have always been free of
this infection. After a checking up oan this disease at La
Tremblade, these oysters are now also accepted for hatchery
purposes.

The plaanning of transplanting young oysters spat from the Lake
Grevelingea to the Eastern Scheldt basin is still in discussion.
However, the situation is now that the factor Bonamiasis is even
hardly playing a role in this questica.

Molluscan shellfish sanitary control

In addition to the cultures-supporting eanvirosmestal research, the
micro~biological monitoring of the Zealand molluscan shellfish
waters and their denizens up to the processing, are coacentrated
at the laboratories established im Yerseke, both governmental and
private. A new pulse of action in the sanitary coantrol was given
by the co-operation in relations of causes and effects, when
variances are observed., Also some landbased inmstallatioans, more
or less affecting the quality of the sea-water, are drawn into the
sphere of the investigations.
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Norway — Norvége
(C.C.E. Hopkians & S. Tvelite)

Chlamys islandica

Quantitative research-surveys of the distribution and biomass of
the Icelandic scallop in the northera Bareats Sea, aand the waters
surouading Jan Mayen, Bear Island and Spitsbergen were carried out
by the University of Troms8 in conjunction with the Directorate of
Fisheries (Institute of Marime Research, Bergean). The investiga-~
tions conducted in 1987 were aimed at obtaining the optimal
estimates of the stocks iam the areas previously mapped in 1986,
Underwater photography and dredge sampling were used as the major
methods for stock assessment in the various fields examined.
Calculations made in 1987 indicated that there were four main
areas with harvestable amouants of scallops in the Svalbard zone
and the Jan Mayea area; these resources were estimated at ca. 220
000 toas of scallop of a harvestable size. A mapping of the
resources along the coast of northern Troms3 and westera Finomark
was carried out, but did no fields that were not previously
registered, were identified.

In order to elucidate the populatlon structure of Icelandic
scallop, the gesetic variation withian aand between stocks aloag the
coast of northera Norway, aand in the water arouad Jaan Mayen,
Spitsbergen and Bear Island are being studied by the University of
Oslo in conjunction with the University of Troms§, by meaas of
enzyme electrophoresis. Preliminary results isdicate that despite
the potential for exteansive gene flow, there i1s siganificant
differences in allege frequency among the stocks withis the
different geographic areas.

Todarodes sagitatus

Two crulses were carried out by the University of Tromsd to
examine the acoustic characterlstics of the European flying squid
(Todarodes sagitatus) in northern Norway. Samples of stomach
content were also takea. The results from these cruises have
provided a preliminary estimate of this squid's target streaogth as
varyiog from —-50 to =35 dB when using a calibrated echosouader of
38 kHz.

Ostrea edulls

Experiments with growth and mortality of oysters oa the Skagerrak
coast were coantiaued during 1987, Hydrographic coaditioas in
poteantial oyster polls were studied inm the same region,
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Mytilus edulis

Field experimeants involvinog loweriasg blue mussels below the
pycanocline for cleansing of diarrheic shellfish polison were
coocluded. Monitorisg af algae, possibly coantaining toxins, were
performed throughout the year, Veterimary authorities moaitored
the PSP from March to August. Waranings had to be given in May.
DSP and other toxins were monitored by mouse biocassay. The
content of DSP phohibited sale of mussles thoughout most of the
year, especially the area between the Skagerrak and the
Sognefjord.

Poland - Pologne

(Aona Garbacik-Wesolowska)

Biology as well as stock assessments of species of squid such as
Jllex argentinus and Loligo gahi were studied off Patagoanian

and Falkland waters. Bio-statistical data were collected since
the moath of january inm the frame work of a special scientific
cruise in collaboration with British Scieatists which is now being
organized in the Falklaand 150 miles zone (May-October 1988).

Other cruises on ommastrephid squids are plananed for supplying the
fishery and will also be submitted to ICES at a later date.

Portugal

(A. Cascalho & M.J. Figueiredo)

Spisula solida

(1) Studies were carried out on the dynamics of the populatioans in
Espinho area (Portuguese west coast).

Cerastoderma edule

(1) Studies were carried out oan the dynamics of the populatiosms in
Ria de Aveiro (Portuguese west coast). (2) Studies were carried
out on the population dynamics of Cerastoderma spp. in several
lagunary systems of the south westera part of Portugal (biometry,
trophic level and biomass variation.)

Commercial valuable litoral bivalvia of the south coast

(1) Studies were carried out on the distribution, abundaace and
biological characteristics of Epnsis siliqua, Pharus legumen,
Spisula solida and Denus triatula in the region of Algarve,
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(2) The studies on the population dynamics and 1life cycle of
Spisula solida, Solen marginatus, Cerastoderma edule asd Ruditapes
decussatus from Ria Formosa, were concluded.

Scrobicularia plana

(2) Studies were carried out om the population dynamics of
Scrobicularia plana in the estuarles of the rivers Mira aad Tagus:
distribution, abuandance, population structure and temporal
variatioas (west coast of Portugal). (3) Distributioa, systema=-
tics and ecological studies on the molluscs of the estuary of the
river Moadego were coancluded, including results on the biology of
a population of the species Scrobicularia plana.

Octopus vulgaris

(2) The studies on modelling the life cycle of this species on the
Portuguese south coast, were coacluded.

Sepia officinalis

(2) Studies on the life cycle of this species and its aquaculture
poteatialities were carried out in the coastal lagoon Ria Forumosa
(Portuguese south coast).

Patella spp.

(4) Limpets are heavily exploited in the Azores and the stocks
have been diminishing despite of regulatioss followed by our
recommendations to the regional goveruoment. The lack of
fiscalization is a serious problem. Assessment studies have been
continsued on several islands as well as studies oum growth and
reproduction oz islands of the ceatral group. Ia October, a study
of the limpets on the island of Flores is the western group, was
carried out.

Loligo forbesi

(4) Adult females have been caught and kept ian captivity for
spawning. Eggs produced from these have been sest alive to Marine.
Biomedical Institute, Uaiversity of Texas, for experiments aad
cultivation. Studies of behaviour of adult males and females inm
captivity have been conducted as well as studies on embryonic
developmeat.
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Tapes decussatus

(4) Ecological studies on the oanly matural population of this
species in the Azores, from Saanto Cristo Lagoon, have been
continued. An experiment oan traasplanting shells from S. Jorge to
S, Pedro Lagoon at Lajes (Pico Island), has been carried out and
is followed up with growth studies.

(1) Instituto Nacional de Investigagao das Pescas (INIP)

(2) Faculty of Sciences (Lisboa) Guia laboratory

(3) Ualversity of Coimbra — Zoological Museum aad Laboratory
(4) Uaiversity of the Azoves (Horta) - Departmeat of

Oceanography and Fisheries.

Spain - Espagae

(M. Torre & A. Perez-Camacho)

During the year 1987, the natural stocks of cockles (c. edule)
were studied ian N. Spain.

The sutrition of larvae and spat of oyster. (0. edulis) and two
species of clams (V. decussata aand V. semidecussata) as well as
the effet of phytoplanktonic composition oa the larval and spat
survival were studied.

Experiences on natural settlemeant oa collectors, of pectinidae and
oysters, and on the oagrowing of the spat so obtained were
monitored.

Research was conducted on the biochemical composition and oxygean
consumption of mussels (M. edulis) and the energetlics of oyster
(0. edulis), mussel (medulis) and cockle (C. edule).

The systematics, biology, ecology and fisheries of Cephalopoda
were studied.

The pathology of cultured mussels continued to be investigated in
Galicia (N.W. Spain).

The genetical characteristics and productive characteristics in
the flat oyster and mussel were also studied.

Sweden - Sulde

(H. Hallback)

Mytilus edulis

There are still problems with toxin from Dinophysis. About 2,500
tons of Mytilus were landed during last season.



United Kingdoam - Royaume Uni
1., Eangland and Wales

(R.C.A. Bannister)

Pecten maximus L.

Dredge surveys were undertaken off Sussex (VIId) and in the Irish
Sea (VIIa). Further hydroid samples were collected for settlement
studlies, and more development work with the epibenthos sampler was
undertaken. Age determimation and growth studies were begun in
VIiIa and VIie.

Ostrea edulis L.

The anaual grab survey of adult stock ia the Soleat (VIId) coanti-
nued, Solent oyster larvae were agala surveyed and further
observations made of fecuandity and larvae lipid levels. Spatfall
moanitoring using tiles continued.

Monitoring of the disease Bonamia ostreae continued. No new areas
of infection were identified, Cultivation had coantinued in
iafected areas at a low level of production. Strict adherence to
the Ministry Code of Practice has enabled some production to be
maintained except in ome area ian VIId.

Cérastoderma edule L,

The aannual quadrat survey of stocks in the Burry Imlet, Wales
(VIIf) was usndertaken. 1Ia the Wash (IVe), survival and growth of

1986 and 1987 spatfalls was monltored in a study area subjected to

suction dredgiag.

Mytilus edulis L..

Further surveys of intertidal stocks were uadertaken usiag quadrat
surveys ia conjunction with aerial photography.



United Kingdom - Royaume Ual
2, Scotland

(J. Mason)

Pecten maximus and Chlamys opercularis

Monitoring of the major scallop (Pecten maximus) aad queen
(Chlamys opercularis) fisheries continued. Scottish landiags of
scallops anod queens remained around 4000 aad 3000 tonnes respec-
tively. There was little chaange ian catch per uanit effort (CPUE)
for either species from any of the main fisheries and pre-recruit
dredge surveys by FRV “"Goldseeker” ia three major west coast
fishing areas indicated recest improved recruitmesnt for scallops.

The study of settlemeat of both species on artifical collectors
continued on the west coast and settlemeat of queens was heavier
than that of scallops. Nineteen eighty seven was geaerally a good
year for settlement of both species, although there was much
variation in numbers from place to place. Settlement of scallops
was again heavier in the north west sea lochs thas in the west of
Kintyre and Clyde Sea areas respectively. The studies will
continuve in an attempt to establish a relationship betweea settle-
ment of both species on artificial collectors and their future
recruitment to the fisheries.

During May 1986, time lapse photography was used to study the
movement and behaviour of "0" group scallops for 21 hours after
being placed on the sea bed ia Loch Ardvar. The scallops moved in
a preferred direction of 150° (sigaificaace 5%) which was
apparently unrelated to light or tidal movements. Only ome of the
18 animals studied recessed during the period of observation, In
a similar experiment carried out durinog December 1986, there was
no significant preferred direction of movement but 17 scallops out
of the 24 observed had recessed in 21 hours.

Squids

Studies were carried out in collaboration with the Zoology
Department of Aberdeen University. The growth and population
structure of Loligo forbesi from different areas was studied.
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Pests and diseases of molluscs

Examination and certification of bivalve molluscs in connmection
with imports and exports has continued. Mussel samples were takean
at a number of east and west coast sites during the summer for
examination for PSP.. No dangerous level of toxin was detected in
any of the samples from Scotlaad.

Registration of shellfish farms under the Registration of Fish
Farming aand Shellfish Farming Businesses Order 1985 was coatinued.
Some 168 farms have been registered with the Departmeat of
Agriculture aad Fisheries of Scotland. Visits were paid to farms
in order to take samples and establish their status as regards
pests and diseases.

Anti-fouling and molluscs

Investigations were made into the effects to TBT in anti-foulant
paiats on the settlement and growth of oysters and mussels.

United States of America - Etats Unis d'Amérique

(S.A. Murawski)

The Northeast Fisheries Center (NEFC) of the USA National Marine
Fisheries Service (NMFS) coanducted spring and autuma bottom trawl
surveys off the northeast coast which provided data for epibenthic
bivalves and squids. Summer surveys were also completed ia the
same regilon for scallops (sea scallop = Placopecten magellamnicus,
and Icelaandic scallop = Chlamys islandica). State ageancies, i.e.
those of Massachusetts, Rhode Island aad Connecticut coaducted
insshore bottom trawl surveys which provided data for mollusc
species, NEFC persconnel contlnued development of aging techaiques
for sea scallop, aad coanducted route ageing of surf clam aad oceaa
quahog «

A multispecles study of the effects of bivalve dredging practices
and culling (=discarding) of sea scallop, surf clam = Spisula
solidissima, and ocean quahog = Arctica islandica, was completed
by NEFC researchers. These studies utilized research submersibles
io coajunction with commercial fishing operationms to documeat the
impacts of sea scallop and hydraulic clam dredges, as well as the
mortality rates iaduced by discardiag to meet minimum size regula-
tions. In sftu survival experiments were uadertaken coilcideat
with dredge path analysis.




Inventories of bivalve resources were elther completed or are
currently oagoing in several states (Maine, Rhode Island,
Connecticut, New York, New Jersey, Maryland, Delaware, Virginia,
South Carolina, Georgia). These estuarine ioventories have
focused primarily oa hard clam, Mercenaria mercenarla, soft-shell
clam, Mya arenaria, and Amerilcan oyster: uyrassostrea virginica.
Aspects of these moaitoring programs include abusdance, distribu-
tion, disease prevaleuce, size composition, and augmentation of
natural populations through stocking and trassplanting.

American Oyster (Crassostrea virginica)

Much of the oagoing research on natural populations of American
oyster relates to the prevalence and effects of the halosporidian
pathogen MSX. Researchers at Rutgers University and with the
State of Delaware have been studying this problem in Delaware Bay,
an area significaatly impacted by the disease. An innovative
program conducted by researchers at Rutgers Universlity seeks to
(1) improve aand evaluate the genetic robustsess of MSX-resistant
strains of American oyster in laboratory culture, (2) propagate
significant quaantities of these resistant oysters and (3)
construct a 3-dimensiosal model of Delaware Bay, so as to maximize
the potential for incorporating disease resistance in wild
populations by stocking cultured oysters im areas that would
result 1o retainmeant of their larvae. Studies on pathology,
depuratioa, and acquired immusity are also ongoing at the Virginia
Institute of Marine Scilences.

Sea scallop (Placopecten magellanicus)

Stock assessmeats were produced for Mid-Atlantic, Georges Bank and
Gulf of Maine populations, based on research vessel survey and
commercial sampling data. Submersible studies concentrated on the
effects of dredging and culling practices, and a project coanducted
by the State of Malne evaluated scallop bed ecology aand micro-
scale distribution and abundance of scallops. A cooperative
project between industry, NMFS and the Virginia Institute of
Marine Sciences was undertaken to evaluate seasonal changes in
meat welght, reproductive coundition and size composition of
landings iz the Mid-Atlaotic Bight., The results of these oangoing
studies will be of critical importance in evaluating masagement
options with the currest system based on maximum meat couats
(number of scallop adductor muscles per pound of landed meat).
Bioeconomic studies of the USA fisheries were initiated by NEFC.



Bay scallop (Argopecten irradians)

Several state ageacies continued monitoring work (Rhode Islasd,
New York, North Carolisa) to evaluate trends ia abuadance, size
composition and survival. The state of Rhode Island iastituted a
study to perform histological examinatioas of gonad development
and gamete traasport in coastal ponds to ascertain differeasces in
spawalag patterns and strategies. The effects of browa algae
blooms ian Loang Island Sound New York, on the survival and distri-
butioa of bay scallop were evaluated by New York state fishery
researchers.

Hard Clam (Mercenaria mercenaria)

A major research iaitiative on hard clam recruitment aand growth in
Long Island Sound was continued by researchers at NEFC, the Uai-
versity of Comsecticut, and other iastitutions., This series of
projects seeks to identify the relative impacts of marine
coatamination and exploitation in determioing hard clam year class
strength, A series of studies {(population bilology, transplant
studies, biochemistry, plaakton moaitoring) are coaducted at
various stations aloag a stroag pollution gradient from western to
easterns Long Island Souad. Researchers at Rutgers Uaiversity have
initiated a study of the utility of hard clam "spawner saactua-
ries” for maiotaining spawalog stock biomass aad hopefully
coatributing to iuncreased recruitment rates. State of New York
researchers completed a project aimed at moanitoriag the site=
specific population dymanics and locating areas that appear to
exhiblt stroag recrultment over relatively long time periods.

The South Carolina wildlife and Marine Resources Departmeat has
maintained an active research program includiag genetics, growth
and reproductive bilology, 1o cooperation with Clemson University
and other academic institutions., The state of Georgla completed a
project evaluating comparative population dymamies (growth,
survival, recruitment) in represeantative coastal areas throughout
the state. A project conducted ia Narraganmsett Bay (Rhode Island)
by iavestigators at NEFC, the Unoiversity of Rhode Island aand the
University of Florida evaluated comparative growth rates, periodi-
city of intersal shell banding, and geochemical aspects of shell
microstructure.

Ocean Quahog (Arctica islandica)

Aspects of the life history and populatioa blology of ocean quahog
was iavestigated by researchers at Maine DMR and the University

of Maine, NEFC, Rutgers University aand Virglaia Iastitute of
Mariase Scleace. Age validation studies coatinued, based on
mark-recapture studles of individuals off New Jersey and New York.,



Surf Clam (Spisula solidissima)

A simulation study of the potential effects of comstant catch
policies oa surf clam stock size, catch and fishing mortality was
initiated by NEFC investigators. CPUE, catch aad size/age compo-
sition of surf c¢lam landings was monitored by NEFC scientists.
NEFC researchers have beea conducting a field-oriented study of
the effects of heavy metals on the survival of post-settlement
sizes of a number of benthic iavertebrate species including surf
clam, Bioeconomic modeling studies were coatinued at the
Uaiversity of Delaware and the Virginia Iaostitute of Mariae
Sciences.

Soft-shell Clam (Mya arenaria)

Studies of survival, growth and reproductive biology contiaued at
the University of Connecticut. The State of Maryland ioitiated a
project to assess the pathogealcity of a Neoplasia disease in
Chesapeake Bay.

Short-finned Squid (Illex illecebrosus)
Long-finned Squid (Loligo pealei)

NEFC personnel continued biological and stock assessment related
research asd completed a project examining seasonal occurences of
squids aad butterfish in relation to enviroanmeantal variables
(temperature and depth). The latter project evaluated the
seasonal aggregation patteras of the squids and butterfish ia
relation to fishable conceantrations, and the potential to minimize
by-catch, by masipulating the seasonal distribution of fishing
effort. Stock assessment studles were also directed at the
development of alternative measures of abuadance based on
presence/absence im survey trawl tows as aan alternative to
continsuous measures. These alternative statistics proved more
robust then traditional calculations in predictiang commercial
fishery performance.

USSR - URSS

(5, Studenetsky)

In 1987, the Sovliet investigations on commerical molluscs carried
out ian the Barents aand Norvegian Seas and off Spitsbergean (Subarea
I, Divs. IIa, IIb) were predominantly directed to the studyinmg of
stocks, regularities of distributioan and biological peculiarities
of squids (Todarodes sagittatus and Gonmatus fabricii) as well as
of the Icelandic scallop (Chlamys islandicus).
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Chlamys islandicus

The iceland scallop investigations in the Bareats Sea and off
Spitsbergen took place i1n May, July and September. With the aim
of studying commercial invertebrates, five special research
cruises were made, a total of 21 962 specimens of scallops were
examined.

Squids
During the same crulses, 1 943 specimens of squid were examined.

Minor concentratioans of Todarodes sagittatus were observed off the
Northern Norway coast ino September-October.
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OTHER TAXA

Canada

Région du Québec

Ascophyllum nodosum

Les travaux visant 3 déterminer la stratégie de coupe (hauteur et
fréquence) permettant de maximiser la récolte d'A. nodosum se soat
poursuivis en 1987 sur la rive sud de l'estuaire du fleuve
Saint-Laurent. L'exploitation de cette espdce a d&buté em 1987 sur
une base expérimentale.

Iceland - Islande

Studies were coantinued oa two species of sea-urchians
(Strongylocentrotus droebachiensis and Echinus esculentus). Main
emphasis has been on seasounal and areal variatloans in the filling
of gonads with a poteatial export market im mind.






