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1. GENERAL

~'At the 64th Statutory Meeting of IcES in Copenhagen the following
.: resolution (C. Res. 1976/2:25) was passed:
\

"It was decided, that:
the Working Group on Mariculture should meet from 10 to 13 May 1977
in Brest to discuss the'methodology of rearing brood stock ·and the ,
mass rearingof juveniles of mariculture species for controlled farming
and for ocean ranching. The meeting shall take the form of presentation

11 and discussion of ~xperience papers over 3 days, and an additional daytl will be used for the demonstration of systems and techniques".

? The meeting was convened by Prof. Dr. K. TIEWS; Chairman of the Working
Group and held in the Centre Oc~anologique de Bretagne (C.O.B.), Brest,

( France, from may 10 to 13, 1977, on invitation of the Centre National
epour ItExploitat1on des Oc~ans (CNEXO), proposed by the French member,
,: Mr. J. LE NOAN. It was attended by 82 participants and 15 observers
: from 22 different'countries. 37 exper1ences papers were offered, and
I

;. discussed, in 4 sessions, on the following topies:

l Marine Fish Species in General (4 papers), and Marine Flatfish
(5 papers) with Dr. A.L.S. MUNRO (U.K.) as discussion leader;

Marine Roundfish (4 papers), and Anadromous and Freshwater Finfish
(3 papers), with Dr. C.E. NASH (U.S.A.) as discussion leader;

Shrimps (8 papers), and Lobstera .~d Crabs (5 papers), with Mr. A.
MICHEL (France) as_di~c~sion l'i'ä'der.

. ". "'._.

Gastropode (1 pape~), Bivalves (7 papers) and General (1 paper) with
Dr. AUDOUIN(France) as d1scussion leader.

~The rapporteur~ ware Drs'M. GIRIN (France), G. PERSOONE (Belgium)
Land P. SORGELOQS (Belgium).

At the opening the meeting was addressed by Dr. Jaeques PERROT,
Assistant Director of CNEXO. Prof. TIEWS expressed on behalf of the
participants their sincere thanks for the invi~on to convene the
meetingin Brest and tor the exce11ent 10ca1 organisa~ion of it tor
which especia11y Dr. GIRIN signed responsib1e.

(\

, On May 11 and 12, afternoon excursions were organized by the host
~ to visit severa1 aquaculture faci1ities of Western Britanny:
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-- -"-----:-7rhe pilot sal;;~~ far; of SCJ"DAB (Socift~- pour le Developpement de l' Aquaculture

en Bretagne) at Treguier:

- The experimental Abalone hatchery of COB at Argenton.

- The oyster culture facility of Mr. MP~EC at l'Aber Wrach.

- The shellfi sh nursery of the University of Brest at Le Tinduff •

- The salmon net-pen culture unit of COHAT (Couperative Maritime Aquacole du

Tinduff) in ] 'Aw)erlach.

- Thc oyster c.:ul ture facili ty of SCORB (Societc Cooperative de la Rade) at Le •

Ti.nduff.

A list of participants and the agenda of the meeting are given
as Appendix 1 - 5.
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2. PAPERS. ." .

•

.........

. ··.· ..~·r~+~.f:-:iiartiiTI~n·:-s~~ii~s.·i~ gerier~l:
... ---------------------------- ..

, I' j /

- Paper no·,1.: NASH, C.E~ :. "The breeding and cUltivation ~ Marine Fish species.
for Mar~culture".'·,;.'·. '.,'.

Abstract

Irnsurnmary, the culture of the marine fish has not made as much pro­

gress ,as ot~er 4>:~ciesi~ aq~äcultur~, for e~ample 'the marine and freshwater prawns

t .. '. -'The'large nuinber 'bf red sea bream released each year by the Japanese

~nto' t~e 'Js1~o,~1i~~'s~~::c~hs'tit~t~~on~.of· t?e ~aj?·~l~~ar..~n~,f.i~h projects, but
. .

the economit benefi t' fo~'·this·type·of ocean: ranching is uncertain, and the cost
,. .".,"!'"'l • ,." i·' ~ .. (~ 1..~ 1':.\ ~ • .... • • :

of the .fry ishign. '

Dover sole and turbot still offer good potential for marine fish

culture in European and Mediterranean waters, but many of the farming techniques

have been developed for the less valuable but more easily produced plaice. The

direction of flatfish farming is moving more toward controlled systems and not the

type of ocean ranching which was practiced at the turn of the century, or by Grass

(1947) and his cOlleagues in SCottish sea-Iochs.

The grey mullet has increasing farm potential but its commercial

markets are limited as it has low value. It is more important as a subsistence

brackishwater pond fish in Southeast Asia and other developing regions where ani­

mal protein intake relies heavily on such fish.

In order to make marine fish culture or farming more successful du­

ring the next twenty years, there is great need for a concentration of effort on
. ~ .~

a few selected species. There is also need for good facilities built on experiences

derived fram many,~orkers in the field. Taking the lead'from the salrnonids, it

~ight ~e ve~y opp'6rtu~e'~o'c~'ricentrate o~ the migratory species of marine fish,

which provide for .great~r opportunities for total mrolagement through ocean ranching

The migratory species are more likely to provide the grass tonnages of fish tc

increase market levels much more than the individual high priced fish cultured in

. ;
" ..

small

...~

.,
" .~

';

in coastal areas.

.. ' .,~.

".
.' ,

. I.. ~.,

. .
~ .. ,
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- Paper n° 2: Ellertaen,B., Moksness, E, Solemdal, P., Tilseth, S.
end Oiestad, V.:"Rearing of marine fish fry in ponds
on the natural food production"

Abstract:
Dürlng 19'75 and 1976 Burvival and growth experiments were carried out
in s 4 400 m' outdoor bssin on larvae of cod (Gadus morhua L.),hening
(Cluten harenfiB L.), plaice (Pleuronectes platessa L.), flounder
(Pla Iehtrs f~sus (L.» and thehybrla obtalned trom crossing plaice
femäles ana fiounder males.
The growth period was in the range 66 -140 days and daily growth rates
veried .between 0.42-0.75~ for different species.The survival rate
was' 2-3~ for"'c:od, 10.;.;.1:1% ·:ror herring,"7-9% for plaice. 23% for floun­
der and 1Q%for hybrid~ Incubation.of'pelagic eggs.in·the basiri did
not give viable larvae. '
The carrying capacity of

3
the basin was 5 300 fry (1.2 fryjm3) in 1975

and 4 800 fry (1.1 fry/m ) in 1976. During the pelagic stage of thc
larvae competition for food occured, but after metamorphosis the
different species exploited different niches, favoring a multiculture
rearing. The cod fry predated heavily on smaller fry and on larvae,
end cannibalismreduced the number of cod fry considerably. The fry tt
produced had l~erned~,'to.,hu~t,.torfood '~d eseape ~m enemies' and'·
might be suitable for release in the sea being less naive'than .
laboratory-reared fry.

, ( .

':" PQper~nö~':- .GA~'~l;.'".:V:-j'r; Lu~triT;-P:-':- "~'~ch~-ich~ 'd'une aHment~ti~-;'~r'ti-
., ,1' ;,,' .', . •

ficielle adapteeal'elevage des stades larvaires des poissons. 1.' Comparaison

de quelques. techniques destint'~es a ameliorer la stabili te a l' eau des c:::.liments".
"

I

~,.

Resume :
Le travail presente a pour objet de comparer differente? methodes

permettant de conferer unemeilleure stabilite a l'eau aux aliments destines a
llalimentation des larves de poissons.

Les procedes de protection testes sont l'addition de gelatine au

regime, l'encapsulation par des polym~res synthetiques (nylon) ou natureIs (ge- ...

latine, zeine), ainsi que l'enrobagc par de la zeine.

La stabilite a l'cau desparticules alimcntaires non protegeeS est

trcs faible: seulement 3 %de l'aliment sont recuperes par filtration aU bout

de 4 heures. L'addition de 10 %de gelatine ameliore legerement cette stabil~te

(13 a 25 %). Si l'encapsulation par le nylon ameliore considcrablement la teneur

A l'eau des aliments (56 a 66 %), ce sont les procedes d'encapsulation par les

polymeres n~turels qui confirment les meilleurp.s qualites technologiques aux par-

ticules (74 a 79 %).
Bien'que l'enrobage a la zeine proeure des resultats infcrieurs

(35 %), cette methode est provisoirement retenue en raison de sa facilite de

mise en oeuvre, de l'absence de risques dp. toxicite ou de pertes d'elements so­

lubles en cours de fabrication et de la possibilitc d'incorporation de substances

·,appHentes•. : '
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_ Paper ne 21 ';-.~~s';p:: .5AEiA~)i8A, M., BENIJTS, F., BOSSUYT, E., BRUGGEMAl'

, E., CLAUS, C., PERSOONE, G., VANDEPUTTE, G., VERSICHELE, D. : "The use of the

Brine Shrimp, Artemia salina, in aquaculture".

Abstract
In view of the need for research on the practical, use of the brine

shrimp Artemia in aquacult~re, our research team at the State University of

Ghent, Belgium is studying the following aspects

1. The automatized mass-culturing of larvae.

2. The controlled production of cysts.
3. The comparative studyof geog~aphica~ strains of Artemia.

4. Thestudy ot the metabolism of Artemia cysts•

---------------2.2. Marine flatfish.

,,- ~ .. ,-: ....<- .. , ...

.
\

Production survivals for both species are given and suggest that

commercially viable levels can now be ,btained with Dover sole for the initial

feeding stage on live diets.The techniques for producing turbot larvae in qUan­

tity havenot shown repeatable results but individual batches would tendto in­

dicate tkat economic levels·or producti~ may be'achieved•

Abstract :
Hatchery procedures for the rearing of relatively large numbers of

juveniles Dover sole and turbot used by the British ~fuite.Fish Authority in 1976

are reported.

Paper n° 37 : KINGWELL, S.J., DUGGAN, M.C., DYE, J.E. "Large scale handling

of the larvae of the marine flatfish turbot (Scophthalmus maximus L.), and dover

sole (Sole~ solea L.) with a vicw to their subsequent fattening under farming

condition" ••

.. ~ .
.,: "
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.:. Paper n° 4:' Gnnr~ M. ,,,"AILLElt. 'R~. NEDELEC. J.': ,tIAccoutum~ce·de jeunes

soles (Solea ~oi~~Y"~ ~i.ff~rent·s ~li~~nts:'i~ertes apres achevement de la mHa-
. I· ;:.: .': ,"~" ~ . .

morphose". ,- ,. ": ...... '...

Resume : \

Une experienee d'aecoutumanee a divers aliments inertes est efFeetuee

sur une serie de 9 lots de 150 soles ~gees de:1 'mois, pesant en moyenne 43 mg,

habituees a se nourrir d'Artemia salina vivantes. Realisee dans des baes earres

de 60 1, a .fond de sable percole, elle dure 2 mois.

Une succession d'aliments natureIs eongeles, qui s'acheve par de la

ehair du mollusque bivalve Laevieardium erassum,est eomparee a deux Formules

d'aliments composes, presentes sous forme de granules sees. L'accoutumance aces ...

granules est .faeilitee par l'incorporation de diverses .farines naturelles Faisant

fonction d'attractant, pendant une periode transitoire de 6 semaines.

Au terme de l'experienee, le meilleur resultat, 98 % de survie et

1,10 g de poids moyen, est,fourni par les aliments naturels. Les farines de Laevi-
;

cardium erassum et de l'Annelide Polyehete Nephthys hombergii se montrent les

meilleurs attrae~ants, avee 70 % de survie et 0,99 9 en moyenne pour la premiere,

53 % de survie 'et,1,10 9 en moyenne pour la seeonde.

La possibilite d'une applieation de ees resultats a grande eehelle

n' est p.as demontree•. '>
, .. ",1 l'

I ...., .~'

.·1. I ...., " I~. ,
. ~-""'--'":''7~'-. .1_.:"~';""''''', -'_.l-~_, -_."":'"'''........ _-._._

, ' ..
-( Paper n° 5 : FONDS, M., 'SAlSENA, V.P.': "The daily .food intalce of young soles .•

Solea solea L.). in relation to their size and the water temperature".

Abstract:

The paper reports aseries oF experiments perFormed on soles Fed

with ehopped.fresh mussel meat. Smaller soles showa maximum Food intake at high

temperature (26°C), whereas the large fish show maximum Feeding at lower tem­

peratures (14-;6°C). When food eonsumption is related to metabolism, the soles

appeal' to be in metabolic' e9uilibri~ at 16°C.
.. , .... , , ~ f

\
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Paper n° 6 GA'l1Isan.. F.J., GIRIN, 1'1., LUQUET, P. "Recherche d'une alimen-

tation artificielle adaptee a l'elevage des stades larvaires des poissons. 11.

Application a l'elevage larvaire du Bar et de la Sole".

ResUJne

Divers types d'aliments composes enrobes a la zeine sont distribues,

soit seuls, soit en association avec des rotiferes, ades larves de Bar et de Sole.

Si l'utilisation d'aliments composes seuls a conduit a des resultats

decevants, la distribution simultanee de proies vivantes, en quantite limitee,

s'est averee positive: lorsque de faibles charges de poissons (3 a5 larves / li­

tre) sont retenues, il apparatt possible de depasser 10 %de survie a un mois

pour le Bar et 71 %de metamorphose chez la Sole.

L'analyse des resultats fournis par les differents aliments composes

semble indiquer qu~ la superiorite des proies vivantes n'est pas tant leur com­

position que leur ~uvement.
'.' f

.-_.-- _._'-- . --_.",",' ---._.:.;: .

"Rearing of plaice larvae_ Paper n° 38 : ADION, J.M., BLAIR, A., COWEY, C.B.

to metamorphosis using an artificial diet".

4It Abstract :
The paper reports the results of a rearing ex~eriment performed on

batches of 200 Plaice larvae, in 12 1 tanks. Survival rate after metamorphosis

was 17.5 %in the.experimental tank, fed straight from first feeding on laboratory

prepared micro-encapsulated diets. It was 38 % in the control tank fed on Art~mia

nauplii. Behavioral and hygiene aspectsof larvae rearing on artificial diets are

discussed.
<"
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- Paper nO' 7 : BARAHONA FERNANDES, M.H., GIRIN, M. : "Effect of different food

levels on the growth and survival of laboratory reared sea bass larvae (Dicen­

trarchus labrax L.)".

Abstract

Four batches of 7500 larvae were reared during aperiod of one month

in 150 1 tanks at 18°C. The first one was fed on the basis of estimates of the

required daily amount of organisms that were made by one of the authors the se-
cond batch was fed on the average of the estimates made by both authors the

third and the fourth batches were fed, respectively, with 20 % above and 20 %
below this average.

The densities of food in the tanks varied from 0 to 16 organisllls/ml •

bcfore the d~ily meal and from 1 to 25 organisms/ ml after it. There was no si­

gnificant difference in the final weight or length of the larvae, although the

larvae receiving the highest food level showed a significantly better growth at

the age of 15 days. Survival seemed to be better at lower feeding levels. The

food conversion rates varied from 34.1 to 15.3 (wet weight) and from 18.7 to 8.4

(dry weight). The best rates were obtained at the lowest feeding level.

Paper n° 8 ALLIOT, E., PASTOUREAUD, A., TRELLU, J. : "Evolution des ·activi tes

enzymatiques dans le tube digestif aU cours de Ia vie larvaire du Bar (Dicentrar­

chus labrax). Variations des proteinogrammes et des zymogrammes".

Resume :

L'etude porte sur le developpcment du systeme digestif de Ia larve

de Dicentrarchus labrax. Les modifications des activites des enzymes digestives,

de l'eclosion a l'age de 30 jours, ont ete inventoriees. 8 activites ont ete re­

'cherchees: esterases, ~-glucosidase, trypsine, chymo-trypsine, leucinaminopep-

tidase, alealine et aeide phosphatase, en utilisant du gel electrophoretique

polyacrylamide.

Toutes les activitcs sont tres faibles a l'eelosion. Les activites

de Ia trypsine, del'~-glucosidase, ct de l'alcaline~phosphatase augrnentent en­

tre 0 et 5 jours, diminuent lentement, puis sont tres stables entre 15 et 30

jours. Les autres activites augmentent regulierernent entre 0 et 20 jours.

Les relations entre le processus de developpement du systeme diges­

tif et les moditications des activites sont analysees.
},"'" ..,
',', .

•
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-PapernO != JCTAiI;,LEI.R~. MERY, C., DEPOIS, M.N., NEDELEC, J.: "Infl~~c~·

de divers aliments composes sur la croissance et la survie .d'alevins de Bars

(Dicentrarchus labrax)".

Resume :

Une vingtaine d'aliments composes sont experimentes sur de jeunes

bars de 400 mg a quelques grammes, en trois series de tests de grossissement o~

la croissance et la survie sont enregistrees regulierement.

Les besoins en proteines de l'espece semblent etre voisins de 47 a
50 %du regime. La couverture energetique paratt etre assuree par un apport de

11 a 12 %de lipides.

Les xarines de poissons constituent la majeure partie de la ration.

Cependant les autolysats de poisson et les levures apparaissent comme tres in­

teressiilJ1ts A incorporer dans le regime.

Paper n° 11 tIT'rAIA, J. "Red sea bream cultUre in Japan".

Abstract :

The paper reviews the history and present situation of Red Sea Bream

culture in Japan. Details are given on the techniques of maturing and spa,~ing

the breeders in captivity, xertilization, and conditions of hatching of the eggs •

Larvae rearing is described, including data on xeeding, stocking conditions,

handling, survival, and growth rate, both indoor , and using an outdoor large

scale' productioD ...'tkod.
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- Paper n° 12 : HARACHE, Y., BOEUF, G., CHARTOIS, H. : "Resultats d'adaptation a
lleau de mer de jeunes saumons coho (Oncorhynchus kisutch Walbaum) pendant llau­

tomne et l'hiver".

Resume

La croissance du saumon Coho (Oncorhynchus kisutch Walbaum) en eau

douce est tres rapide dans les conditions naturelles de la Bretagne.

Certains poissons presentent un etat apparent de smoltification a
partir de Septembre de la premiere annee et sont aptes a etre transferes dans ~e

milieu marin pour realiser un cycle de production hivernal avec une croissance

superieure a celle que presentent les poissons maintenus en eau douce.

Quinze transferts directs en eau de mer (34 - 35 %) realises du 8 ~

Zeptembre au 1er Fevrier montrent une relation etroite entre la taille du pois-

son et le succes de l'adaptation. Les mortalites constatees font apparaltre ~~e

variation saisonniere de la tolerance a lleau de mer qui est lninimale en Novembre

et Decembre et maximale en Fevrier pendant la periode etudiee. La taille limite

compatible avec une croissance satisfaisante en eau de mer augmente d'un minimum

de 170 mm debut Septembre a 210 mm dcbut Fevrier.

La croissance apparatt supcrieure pour les transferts prccoces, la

periode la plus favorable etant situee fin Septembre - dcbut Octobre. Cependant,

dans tous les cas, on note une diminution de croissance pendant les quatre se­

maines qui suivent le transfert, indiquant un stress important qui pourrait etre

attenue par une adaptation progressive au milieu marin.

• " 'I!
_•• - ... -- "'-~ --- • - ~ .. ,,_ ...... :.,. ......._ ...__ .t. __ ~ .....~

~ Paper n° 13 : PIGGINS, D•.]., LAWRIE, J.P. : "Rearing salmon and rainbow trout

for sea cages".

Abstract

The paper presents an account of the rearing policy and techniques

in use at the present time by the Salmon Research Trust of Ireland. Details are

given on the brood stocks, the conditions of incubation, first-feeding, and on­

rearing, the husbandry standards, and the transfer to sea cages, together with

abrief inforaäHon' On rainbow trout cul ture.

•
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"Progress in the controlled propagation of Clarias
'1 ," ""1"~ _. -_ ..... _.- _ ._~~,':"':~1<~~L.,~""",r-~,-··"·· .... :-:-:.

- Paper n° 15 ; 1fOQE~t H. :
, . ' . ~

lazera (Cuvier & Val~nciennes) ".

Abstract :

Subsequent to the existing work concerning theculture of Clarias

lazera (C. & V.) it was tried to increase the effectiveness of it's propagation

through artificial reproduction. Hypophysation to induce the release of eggs

followed by stripping and artificial fertilization gave promising results. The

eggs were incubated and hatched successfully and work on fry rearing was startcd.

Although additional work needs to be done, it is feIt that good perspectives are

held to resolve the problem of. fingerling.availability in the culture of Clarias

•

- Paper rio 16 : LAUBIER-BONICHON, A., VAN WORMHOUDT, A., SELLOS, D. : "Croissance

larvaire contr81ee de Penaeus japonicus Bate, enzymes digestives et changements

de regimes alimentaires".

Ph:ses naUPli~sI
zoe est marquee i

i
I

et mysis sont caracterisees par une hyperphasie, alors que la phase

par une hypertrophie cellulaire.

L'etude des activites amylasiques (A) est proteasique (p) et surtout

de leur rapport: (A/P) aboutit a la mise en evidence d'une preponderance d'un re­

gime glucidi.q:ue durant les premieres ph~ses s 'alimentent, zoe et mysis, et d 'un

regime proti.diq~.~ '~artir de la metamorpho~e•

Resume :

Le developpement de la crevette Peneide Penaeus japonicus Bate, dans

les premieres phases de sa vie larvaire et post-larvaire a ete etudie en suivant

l'evolution des acides nucleiques, des proteines et des enzymes digestives. La

multiplication cellulaire estimee par le taux de l'acide desoxyribonucleique (ADN)

est importante durant la phase nauplius. Pour l'acide ribonucleique (ARN) , son

evolution est comparee a celle du poids sec et des proteines ; une augmentation

importante du taux d'ARN a lieu au stade zoe. On en conclut que les

•

.. . .

I.
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_ Paper n° 18 L 'HERROUX, M., METAllLER, R., PILVIN, L. : "Remplacernent des her­

bivores proies par des microparticules inertes i une application a l'elevage lar­

vaire de Penaeus japonicus".

Resume :

Le present travail a pour objet la description d'une technique d'ele­

vage des 1arves de Penaeus japonicus ne faisant intervenir que des algues unicel­

1ulaires et des microparticules inertes. L'utilisation de ces dernieres est com­

paree avec.celle des proies animales vivantes, ~lus classiquement employees •

•
Paper n o - 19' ~. AQUACOP·-;-·;'-ob-~~vations -sur 1a rnaturation et la reproduction en

"

captivite des crevettes Peneides en milieu tropical".

Resume :

Le developpement des elevages de crevettes Peneides est actuellement

linlite par les problemes que pose l'obtention en routine de la reproduction en

captivite. En Polynesie ou aucune espece d'inter~t commercial ne se trouve a
lletat naturel, cette obtention etait un prealable necessaire. Les observations

effectuees au Centre Oceanologique du Pacifique du CNEXO ont porte sur 6 especes

du genre Penaeus (P. merguiensis, P. aztecus, P. japonicus, P. monodon, P. Van­

namei et P. stylirostris) elevees et maintenues dans des bacs exterieurs de 12. m2

en circulation ouverte.

Avec des temperatures variant de 25 a 32°, une salinite de 35 %0 et

un pH voisin de 8,2 maturations et pontes s'observent toute l'annee et plusieurs

generations ont ete obtenues : P. merguiensis, F7 i P. aztecus et P. japonicus,

F3 i P. monodon, F2 ; P. stylirostris et P. vannamei, F1. Pour P. aztecus et

P. monodon, la maturation est induite par epedonculation unilaterale.

Le comportement des animaux, 1a copulation et les signes exterieurs

dudevelopp~ent des ovaires $ont decrits. Les facteurs qui paraissent essentiels

au bon derou1ement du processus de maturation sont 1a temperature, l'eclairement,

l'alimentation etl'etat de sante des animaux.

Quoique 1a viabi1ite des oeufs ne soit pas encore toujours satisfai­

sante, i1 apparatt 'qu'il sera possible da~s un proche avenir de soutenir un ele­

vage de type commercial ä partir de reproducteurs maintenus en captivitc.
I,' .'
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Paper nb~~-·~;~~~-;:-:';.it;i~~~ge·la~~irede P~neides en milieu tropical lt •

". Resume :

Afin de pouvoir utiliser au mieux et clever separement les pontes de

crevettes P~neides obtenues a partir de reproducteurs en captivite l'equipe du

Centre Oeeanologique du Pacifiqu~ du CNEXO a adapte aU milieu tropical la techni­

que en faible volume et forte densite mise au point par le laboratoire de Galveston

Les conditions d'environnement, en particulier les tempcratures ele­

vees toute l'annee, ont permis de developper une ecloserie simple, demandant le

minimum d'investissement. L'eau, prealablement chlorce puis dechloree, nIest re­

nouvelee qu'a partir du stade mysis. Des algues Cylindrotheca et Tetraselmis pro­

duites apart sont utilisees pour les stades zoe, des rotiferes pour. les stades

tIt mysis et des nauplii d'Artemia de P1 a P5, age auquel les post-larves sont placces

. eu bassin. Des resultats de 100 P/litre sont obtenus en bacs r.ylindroconiques de

0,5 ct 2 m3• Les manipulations sont reduitcs et dcmandent une seulc pcrsonne: pour

une capacite theorique de 2 millionsde post-larves par mois.

Des attaques bacteriennes et fongiques qui dccimaient souvent les

e1evages ont ete c~ntralees par l'utilisation d'antibiotiques et d'un herbicide

(TrefIan). Toutefois certaines mortal~tes restent encore inexpliquees.

Cette ecloserie qui est passee progressivement de l'echeion exPeri­

mental a l'echelon pilote a permis de produire environ 2 millions de post-larves

des especesP. mer~uiensis, P. aztecus, r.. ';aponicus, P. monodon, P. stylirostris

et M. ensis~ La simplicite des installations devrait permettre d'obtenir un co~t

de 'production trch. base .

• ~ :..
. ),.' ~

... __ ~_.: ~.:..:. __ .~_•• ~.~.:.. _- ~ ....:...---.-.~<t.,' .---- - - .~ .••._- •• -

Pa~er n° 2": tI'rTAl:A, J. : "~ecent progress in penaeid shrimp culture" •.
Abstract:

The paper describes the large scale production method ?eveloped

in Japan, for penaeid shrimps, since 1~65, and applied successfully in this

country on Penaeus japonicus, and in the U.S.A. on P. aztecus, P. setiferus,

and P. duorarum.

Details are given on hatching conditions, larvae and pos~-larvae

bility of the v&rious species for culture, depending

discussed.

.}

rearing,

from the

collection and transportation of the post-larvae, and pen grow-out,
~:; ~'~.,:.. ' ••'f,.

point ofv~of both the methodology used, and the results·achieved.
. .~

Several problems of pathology, live food availability, and suita-

on the Ioeation, are
I
I
I

I
,-'.~
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- Paper n° 36 : RICHARD, P., CECCALDI, H.J. : "Variations descaracteristiques

ponderales·et des compositions amino-acide et proteique pendant le developpement

embryonnaire de Palaemon serratus".

Resurne :

Les variations des poids humide et sec des oeufs en fonction de 1a

taille des femelles, ainsi que des teneurs en acides amines libres, profeines

et lipoproteines ont ete analysees durant le deve10ppement embryonnaire. La com­

position amino-acide des proteines et des lipoproteines a egalement ete deter-

minee.

Le poids humide des oeufs augmente fortement durant 1 'embryogenese,

a10rs que le poids sec reste pratiquement constant. Le poids des oeufs est di­

rectement, et etroitement, correle a la taille des femelles.

La teneur en acides amines libres totaux est multipliee par quatre

entre la ponte et l'eclosion, refletant l'augmentation de quelques acides amines

proline, glycine, alanine, acide glutamique, a10rs que les proportions des acides

amines dits essentiels diminuent, surtout celle du tryptophane.

La legere diminution de la concentrati~n proteique totale au cours

du developpement rend compte de la formation des proteines de l'embryon aux de­

pens des lipoproteines du vitellus. Les compositions en acides amines des pro­

teines et des lipoproteines vitellines sont tres voisines, seuls quelques acides~

amines different legerement : lysine, serine, cystine, isoleueine. Au cours de

1 'embryogenese, elles ne varient presque pas.
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- Paper n° 22 : AQUACOP : "Production de masse de post-larves de Macrobrachiurn

rosenbergii (de Man) en milieu tropical Unite pilote".

Resume
"

Depuis 1973, dans le cadre d'un contrat avec le Territoire de Poly-

nesie Fran~aise, le Centre Oceanologique du PaciFique (Vairao - Tahiti) du CNEXO,

amis au point une technique originale de production de masse de post-larves de

Macrobrachium rosenbergii, a l'echelle experimentale haute densite (plus de

100 larves/litre), eau claire stagnante, prealablement traitee, renouvellee chaque

jour j contrßle quotidien et rigoureux des conditions du milieu et des larves j

production moyenne 50 post-larves/litre.

Une ecloserie pilote a ete realisee Fin 1976. Les installations et

le premier cycle de production, qui a abouti a la mise en grossissement d'un

demi-million de yost~larves, sont decrits et analyses. Les resultats obtenus con­

Firment la fiabilite de la technique et la possibilite de passer des volumes

d'elevage unitaires experimentaux de 800 litres a ceux de production de 2 m3•

Le coÜt de production (en Frais de fonctionnement) a ete de 81 FF/

1 000 PL (16 US $) et il semble possible de l'abaisser Facilement a 35 FF/1 000

PL (7 US $).
La simplicite des installations, allant de pair avec un contrele

rigoureux de l' elevage doi t per'mettre d' adapter rapidement cette techriique dans

des contextes d'environnement diFFerents.
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- P"P~~ '-~;--23' -;·-EBLE:-'A~-r-••--EVAN~~--t~;C .•.DEBLOrS. N.F •• STOLPE. N.E. ': "Mainte-

nance of brood stock. larvai rear{ng' and'nursery techniques used to grow Hacro­

brachium rosenbergii in Waste-Beat discharge waters of an electric generating

station in New Jersey".

Abstract :

The paper describes the Macrobrachium cultureoperations '

in Trenton, New Jersey. based on the use of waste-heat discharge waters from a

power station, allowing for the commercial production of a tr0pical species in

a temperate area.

The brood stock is maintained in small concrete vaults, using clo­

sed cycle techniques. Animals thrive and breed normally. Average fecundity is

3-4 berried females per week per tank for all seasons of the year.

Larvae are raised in 100 and 400 1 tanks, from stages 1-5, usir.g

closed cycle techniques and Artemia nauplii as food. Stages 6-11 are grown in

100 1 tanks, with synthetic food fortified with minced fish.

Juveniles are grown in indoor heated nurseries preliminary to pond

stocking. Surface area of water column is augmented through use of fabricated

substrates. Tjle marketable size (11-13 cm) is reached in a five-month outdoor

growing sea.son.

2. 6. Lobsters and Crabs.
,), _...._-_.....-_--..~----

- Paper n° 24 : LE GALL. J.Y•• MAWIOT, J.C., HETAILLER, R., BERTHOU, P. : "Crois­

sance et survie du homard (Homarus vulgaris) pendant les quinze premiers stades

en elevage et sous alimentation composee".

Rcsume :

Des homards juveniles ont ete eleves pendant huit mois en logettes

individuelles, permettant ainsi de suivre la croissance par individu. Les ani-

maux ont ete repartis en 5 lots, chaque lot recevant une nourriture differente

aliment frais ou aliment compose presente sous 4 formes differentes. L'experience

a permis de collecter des resultats originaux 3ur la croissance des juveniles en

elevagependant les 15 premiers stades, la qualite de l'aliment compose specia­

lement defini pour cette etude. Les observations portent sur l'accroisscment en

taille et en poids a chaque mue. la relation taille/poids et la relation longueur I

totale/longueur,~~pha.lothoracique. I"
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- Paper n° 25 CARLBERG, J.M., VAN OLST, J.C.

rican lobster (Homarus americanus)".

Abstract :

The obj,eetives cf this research are to evaluate the usefulness of

waste heat from steam electric generating stations as an inexpensive and suitable

source of warmed seawater for use in aquaculture of American lobsters and to de­

velop the teehniques and system~ necessary for the commercially viable culture of

this ·species. Growth rates of larval and juvenile stage lobsters are significantly

greater in effluent cf elevated temperature than at ambient ocean temperature,

while survival is essentially the same in water of effluent and ocean quality.

Water quality analyses suggest that concentrations of heavy metals and chlorinated

hydrocarbons are similar in each water source. These concentrations are at least

an order of magnitude below the mean lethal limits in aeute toxicity studies.

In the past decade many biological and technologieal problems invol­

ved in cUlturing the American lobster, Homarus americanus, have been solved. Cul­

ture techniques have been developed for the larval and juvenile stages and current

research efforts are directed toward controlling rep~oduction, reducing canniba­

lism, refinement of artificial diets, and developing methods of disease prevention.

There is general agreement that the major eonstraint to commercial production is

the limited ability to rear large numbers of juveniles to market size, 'using me­

thods that are both economical and dependable.

4It The high rates of cannibalism which have been documented for H. Ame-

ricanus reared eommunally dietate that for ~ majority of the culture period the

lobsters should be reared individually, in order to eliminate' these losses. Cri-

teria essential to the development of eulture systems for the intensive rearing

of lobste~s and other eannibalistic erustaeean species in individual holding

compartments are eonsidered. Latest cost projections indieate that lobster culture
utilizing these systems may'be eco~omicallY feasible •

• ... • ;0.
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!'aper n!; 40' -t. ~8T!~t, ,J.D. llProduc:tion of juvenile Lobsters {Hornarus ame-

.!Js~!~) fo'r nut~iti on' ;e'~~archlt.

Abstract

A simple static system for rearing lobsters (Homarus a~ericanus)

through their larval stage is described. The need for frequent daily feeding is

ovel'come by supplying each tank of larvae with newly hatched brine shrimp (Al'te­

mia salina) nauplii each day. Survival oF 50 pcrcent of thc lal'vae to the juve­

nile stage is l'outinely obtained with a minimum amount of laboul'. This system

easily provides lllore than enough juvenile lobsters for use in nutrition trial s. I

These juveniles'appeal' healthier and exhibit greater sul'vival beyond the Foul'th

stage than those reared on fl'ozen adult brine shrimp in a continuous Flow system •

- Paper n° 41 AlKEN, D.E., WADDY, S. L. :ItCommunal l'earing oF juvenile lobsters

(Homal'us americanus) in a.culture system".

Abstract :

,

I

•
Communal rearing is an alternative to individual rearing in the First

6-12 months of a lobster's life a culture system, and higher losses due to canni­

balism and injury may be oFFset by reductions in maintenance and labor. Two es­

sentials forcommunal rearing are a self-cleaning tank and an effective rearing

substrate. We examined a PVC tube matrix and the shells of three species of pe- I
lecypod molluscs for effectiveness as rearing substrates and found that shells I

of the oyster Crassostrea were most effective for the first 6 months of juvenile I
life. After thc first 2months the largest lobster is orten three times the length I

I
oF the smallest, and if the population is then sorted by size and restocked, each~

oF these size groups subsequently displays this same growth diFFerential, indi­

cating that growth rate is strongly influcnced by social pressures. This mechanism

oF sortil1g and restocking by size may be used to produce greater numbers of lal'ge
,!

lobste~s in the first 6~10 months of culture.

~ _..• - -
Paper n° 26 SHLESER, R.A. ItCrustacean culture at the Bodega Marine Labora-

tory (Homarus americanus, Cancer magister)lt.

Abstract :

. The paper reviews the knowledge available on Lobster culture and

Crab and describes the research currently undertaken in the Bodega Bay Mar~ne

Laboratory. Information is given on food, water quality, disease, reproduction,

breeding and genetics.
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7 Paper n° 28 : FLASSCH, J P WOITELLIER•• , , E. : "L'elevage de l'ormeau, Haliotis

tuberculata L. 1. Action d 'u " I'n reg1me a 1mentaire d'algues phytoplanctoniques sur

la croissance post-larvaire•.

Resume :

Cette e.tude porte sur l'act~on du L' I'~ r~g1me a 1mentaire d'algues uni-

cellulaires sur la croissance post la . d l'- rva1re e ormeau Haliotis tuberculata de

la fixation jusqu'a 60 J'ours en f t' d d', onc 10n e 1fferents types d'elevage (circuit

ouvert, circuit ferm L eau st t) Lc, agnan e. es courbes de croissance obtenues en

differents parametres sont ' t' ~aJus ees ~ une fonction exponentielle

Ces resultats ont ete adaptes a dune pro uction a grande echelle dW1S

le cadre d',une ecloserie experimentale •

. \,' :

.,._'- .-~_ -~ - , - -...• -_.,_.
·:·2-...~~ Bivalves.

, ••(> ~', --------

I·
Paper n° 30 : BUESTEL, D., ARZEL, P., DAO, J.C.

de Coquille Saint-Jacq~es (Pecten maximus L.).

Resume :

"La production de juveniles

••
La communication s'attache a realiser une synthese de deux appro­

ches differentes de la production de jeunes Coquilles Saint-Jacques :l'elevage

larvaire en laboratoire, et le captage de naissain en mer.
Les methodes et les resultats d'une serie .d'experiences d'elevage

en laboratoire, sont presentes. Au stade actuel, il est possible dIen at tendre

des animaux de l'ordre de 1 mm, avec 1 %de survie, 3 mois t apres la ponte,

mais la croissance est mauvaise apres la metamorphose.
Les principes et les resultats d'un programme de captage de nais-

sain lance en 1973, susceptible de collecter 1,5 million de naissains de 12 a

15 rrm par saison, sont presentes et discutes.
Les deux methodes pourraient se rejoindre au niveau de cultures

suspendues d' anitnaux de 5 a ,10 nun produi ts en ecloserie.

\. ;
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pape~~~-;1- ~"'Lü;"AS; :A·~··:··-;'·c~i~~~·-~.r th; Manila clam Venerupis semidec~ssata
Reeve from hatchery-rcared spat".

Abstract

Cultures of Venerupis semidecussata achieved in Rade de Brest from

hatchery-reared spat, include three stages, according to the size of the indivi­

duals. From 2 to 10 mm : cUlture in nursery from 10 to 20 mm : off-bottom or

suspended culture in the wild; from 20 to 40 mm suspended or on-bottom cul­

ture. The latter stage was not dealt with in the present paper.

Inthe nursery, 12 major factors affecting the growth rate were

considered. For each experiment in the nursery, the particulars of those factors

~ere noted anct the influence of five of them was analysed at length. Monthly weighl
growth rates over 100 %were obtained in spring, autumn and winter.

Suspended culture in par~itioned creels made it possible to obt3in,

in summertime, monthly weight growth rates ranging from 37 % to 133 %, whereas, ...
i
I

I
in the s~ne period of time, with sampIes of same origin, this rate Was only of

7. % to 19 %for off-bottom c:ul tures in screened boxes.

i
I

I
I•,

- Paper n° 32 : AQUACOP': "Elevage larvaire et production de naissain de C. gigas

en milieu tropical".

'Resume

En vue de deve~opper l'ostreiculture dans les tl es du Pacifique Sud

et plus particulierement en Polynesie Fran9aise, des essais de production en

ecloserie de naissain de C. gigas ont cte menes au Centre Oceanologique du Paci­

fique du CNEXO a Tahiti.

Les conditions du milieu tropical considere (ternperature elevee

toute l'annee, eaux naturellement peu productives) ont amene a developper des

solutions particulieres en ce qui concerne le maintien des reproducteurs, et a
utiliser lors de l'elevage larvaire une souche d'algue isolee localement et des

traitements preventifs par antibiotiques. Pour la fixation, la technique retenue

a ete celle sur brisure de coquilles de fa90n a produire du naissain libre •

. Ce texte presente et discute les resultats obtenus dans l'ecloserie

experimentale au cours de quatre series d'elevages effectues entre septe~bre et

novembre 1976 ou environ 250 000 naissains ont ete produits. Les bacs d'elevage

de 800 litres cylindroconiques ou l'eau est renouvelee tous les 2 jours doivent

permettre d'obte?ir en ~outine 1 million de larves pr~tes a se fixer.
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C.E. ltHatchery techniques

maricul tural system".

......; .... '.'~.'" ~.-

- Paper n° 33 :" ~wDE~;'-G~D~-. 'BOi:foN", -'E'. T.':-EPIFANIO,

ror a controlled environment molluscan

Abstract :

I,

as a setting SUbstrate •

product which excels within the system ~ould

The hatchery operation which is part of the Delaware controlled en­

vironment system is reliable and·trouble free. An abundant supply of quality
food is necessary to operate a Successful hatchery. The broodstock, larvae, spat
and juveniles all receive the same two-part algal d].·et. The temperature for all
except the broodstock is 27-29°C. Sexually mature 16 week oysters are being
c0nsidered as broodstock. "Astroturf" is being considered

No assurance exist that our hatchery

succeed in natur~l planting~•

- Paper n° 42': Y. LE BORGNE
.. - ..

: "L'ecloserie-nurserie de la SATMAR et les possi- i'

bilites actuelles de production de naissain de mollusques bivalves".

Resume :

L'ecloserie-nurserie de la Societe Atlantique de Mariculture fonc-

tionne depuis 1973 et emploie 11 personnes. La production atteint 10 millions

de post-larves par semaine. Les especes produites sont : Cra5sostra gigas, 05-

4It trea edulis, Mercenaria mercenaria, Venerupis decussata, Venerupis semidecussata,

Venus verrucosa.

La SATMAR coopere avec la profession conchylicole en fournissant

du naissain indispensable (c'est la cas des palourdes) et avec les laboratoires

de recherche (Palrticipation au programme ECOTRON 1975 et 1976 etabli par le CNEXO).
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- Paper n° 34 : UKELES, R. : "Cul ture of algae for feeding larval and juvenile

molluscs in controlled aquaculture".

Abstract :

The paper describes the salient points of the prototype model de­

ve)oped at the Milford laboratory for"algal food culture.

The various possible methods that have been used for phytoplancton

culture are briefly described, and their advantages and disadvantages are dis­

cussed. The method used at Milford relies on axenic, highly controlled techni­

ques, using test-tubes, erlenmeyers, emd 18 liters carboys. Whenever necessary,

large productions can be obtained, with a lower control, from open 1500 1 fiber-

glass tanks. •in order to improve the reliability a of the culture~ several new

techniques have b~en developped, particularly culture on pre-sterilized filter

paper discs, and long-term cryopreservation.

In order to reduce the cost of the culture, several tests have been

performed with modified nutrient mixtures, either reducing the proportion of some

components, or suppressing the unnecessary ones.

Paper n° 35 : BLOGOSLAWSKI, W.J.

Abstract :

"Ozone as a disin.fectant in mariculture".

The paper reviews the importance of the economic losses ~enerate1lt

by disease treatments in mariculture operations, and the possible methods of

disease prevention, with particular reference to ozonisation.

The history of microbial control in seawater through ozonisation

is related, and several-examples of the efficiency of the method, either on

laboratory orindustrial scale are described and discussed.

The basic biochemistry of sterilization through ozone treatment

is briefly reported.
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':J: DISCUSSION

The rearing of several hundred thousand larvae of marine
finfish past metamorphosis, on live food, has todate been realized
successfully on a few species only, namely Plaice (Pleuronectes
platessa), Sole (Solca,solea), Red Sea Bream (Chrysophrys major),

and Sea Bass (Dicentrarchus labrax). In the near future, success
with Mullet (Mugil cephalus), Milkfish (Chanos chanos), Turbot

~ (Scophta~us maximus), Gilthead Sea Bream (Sparus aurata), and
Rabbitfish (Siganus rivulatus) is likely.

tl...

I

I
I
I

i
l

I
I
I
f
I
I
I
{ ,

one of thc 'common problems prcscntly cncountered with

The live feed offered during thc larval rearing are mostly
culturelBrach10nus and Arternia, and Copepods caught from the wild••

•
There is presently no important research effort towards new food
organisms. On large scale, the only practical problem associated

with Brachionus production is the mass culture of algae. A

shortage of Arternia cysts results in a,bottleneck for thc expansion
of pilot scale arid commercial hatchcrics. However, in view of

the reported very h~gh potential for the harvest of Arternia cysts
at many sites all over the world, it looks like the present pro-

';
k\t duction could be increased widely in the ncxt few years.

~ The rearing techniques are shifting back from the
"1 utilization of tanks from several tens of rn3 or more, to smaller

J, ones. At,th,e same ,time, the stocking densities of newly hatched
\ larvae have increased above 10, and sometimes up to 50/1.

~,.
\

l•

.tl
many species, at any scale, ls the high mortalities related to gas
bubble symptoms, which occur 1 to 4 weeks after thc.start of feeding,

when the flsh swim close to the surface, before the completion of

.. metamorphosis.': "

~ 'li
~

~

After'metarnorphosis, in some species such as i.ex.
the Read Sea Bream, the young fish, w~eighing less than 100 mg,

for a length not exceed1ng 40 mm, are widely used for restocklng
natural areas.' The subsequent studies to determine the survival
of the fish after·release, or return to the fishery are however
vlrtually-incx~
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When intensive culture techniques are applied for
'ongrowing, the larvae are weaned as soon as possiblc on fab~icated

diets. The methods are well established with the Red Sea Bream
and the Sea Bass, for production of several hundred thousands of

~ animals, with survival rates usually over 50 %. For Sole diets
are still being tested at the laboratory scale.

Important progress would be achieved if live feeds
-~ricated

were replaced by suitable ,!-,;.,: dIets right from the start, as
is current practice in Salmonid culture. Although tqdate sorne-'preliminary successes have been obtained, it is clcar that further

'\ research is needed to achieve this objective with other species.
It is interesting to note that, except for Salmonids, thc same
feeding problems exist in the culture of the larvae of many fresh-

'01 0

{~ water fishes.

I, For the cult~vation of weaned juveniles, it appears

that most of the information presently available, either on the

diet, the physiology in relation to thc environment (particularly

l temperatu~~ arid salinity), the behaviour, or thc pathology, co~~er~s

~ Salmonids. However, some information is coming out on marine
"

r species, particularly Sole, Ttrbot, Red Sea Bream and Sea Bass.

•

3'. 2. ~~!!~~eS:~en!!

The"major effort in Crustacean culture is focused on

Penaeid shrimps (among which Penaeus japonicus is already ~ultured ..
at commercial scale),Macrobrachium rosenbergii and the American
lobster Homarus americanus.

The problemJtice in feeding the larval stages of
decapod Crustaceans seem to be analogous to those already mentioned

for the culturing of fish larvae. An important research effort i~~

undertaken presently to replace Artemia nauplii by fabricate~~d~ets

~ due to the present critical shortage of cysts •. ,

,-_ ... ~..---...
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lnteresting biochemical studies are in progress on the
physiology of digestion. They will hopefully contribute to un­
ravel the complex mechanism of succession in the herbivorous-

•
. -carnivorous feeding behaviour of the larvae, and helpvthe

development of new diet forrnulations.

Tbe bacterial and fungal infections occuring in larval

cultures can be treated successfully by various methods, such aB
antibiotic treatment or addition of herbicides respectively.This may
however resuit in the development of resistant strains.- In the ca~e o~ Penaeid shrimps, recent successes in
the control of reproduction of captive spawning stocks open new

possibilities. However, the culturing potential of the different
species varies from one geographical area to another in f~~~
~ their ecological and physiological tolerances, as weIl as the

prevailing local rearing technology.

r The feasibility of large scale production of young
\

j Penaeid and Macrobrachium shrimp, as well as ~bster, has been
demonstrated repeatedly at several places. The present studies
are'now'directed towards the economics of the culture. Cold water

shrimps, such as Leander Berratus are not yet produced on a large

scale.

1•
\
I

i
{

l
,

\\
,\

,
Stu~ies on lobster ongrowing, which are carried out

most intensively in North Arnerica, usually rely on highly
sophisticated methods of individual rearing. An interesting new

and promising approach ~ the proble~ of cannibalism, tested out
at lab-scale, is based on social culturing,with repeated sorting

, and restocking. Successes in hybrid production should soon help

in est~ating ~~ surv1val chances of young lobsters released 1n
the open sea.

'.
'33. Molluscs_..------

Thc controlled reproduction and larval rearing of
, ,

,several species of molluscs is now,cornmon practice in experimental

'as well as commercial hatcheries of ICES mernber countries. The
following bivalves can be quoted in this regard : Oysters (Ostrea

edulis, Crassostrea q1ga5, C. virginica) and Clarns (Mercenaria

mercenaria, Venerupis 'decussata; V. semi-decussata).
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\ The larval rearing of some other species, such as the Scallop

(Pecten maximus) •. has not yet developed beyond the laboratory

stage.

\ For the hatcheries, the possibility of storing deep-

• frozen algaeopens new interesting perspectives, particularly with

regard to the oost~fit of comrnercial ventures. In order to

assure a high water quality for the hatchery, the systematic use

of antibiotics i5 still a common practice and new progress in

ozon1zation techn1ques 1s open1ng interesting perspectives.-
\) The problem of the transfer of the juveniles to the

natural environment 1s presently receiv1ng much attention.

Nurseries;~where the postlarval stages are grown under controlled ..

conditions,..eventually w1th controlled heat1ng of the water with

thermal effluents, are a mast welcome intermediate step between

the hatchery and the wild. Improvements of the phytoplankton

mass production techniques are however still hampering the economic

profitability •

•
4. CONCLUSIONS AND RECOMMENDATIONS.

\,
\

, 1

4.1. ~~~~~~~_~~~~~~_2!_~~2~!~~g~.

When trying to list the different species presently

cultured in hatcheries and·nurseries, it appears that they can

be classifiedin 4 different groups :

- Species,the larval rearing of which is technically possible,

practiced, and comrnercially profitable on a large scale :

Salmonids.

Oysters (Ostrea edulis, Crassostrea gigas, maybe C. virginica).

Macrobrachium rosenbergii.

Penaeid shr~ps (Peneaus japonicus, P. monodon).

Red SeaBream (Chrysophrys major).

,
I

~
I

I
i
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Species, the larval rearing of which is technically possible,
practiced, hut cornmercially risky on a large scale :

Oysters (Crassostrea virginica).
Clams (Mercenaria mercenaria, Venerupis decussata,

V. serni-decussata).
Abalones (Baliotis sp.)
Penaid,sh~1mps (Penaeus vanamei, P. stylirostris).
Lobster (Homarus americanus).
See Bass (Dicentrarchus labrax).

~f.' Promising species for the near future (from both the technical
, ~

and the commercial point of~ which are already produced' in"-'

.quantities exceeding several thousands :

Scallops (Pecten maximus) •
Mullet (Mugil cephalus).
Rabbitfis~(Siganus rivulatus).
Turbot :(Scophthalmus maximus) •

Gilt~ead Sea Brearn (Sparus aurata).
B~ck porgy (Mylio macrocephalus).
Yellowtail (Seriola quinqueradiata) •
Sturgeon '(Acipenser sturio).

-

•
- Possible species for the future. Either promising from the

>9

cornmercial point of~i~wibut with larval rearing still hardly

successful (group A),~or inversely hardly attractive from the
, .. ' ... ~ ... ,-~ \

I commerciai point of v!e~although their larval rearing has been
achieved on at least several thousand in~dividuals (group B)~

, group A : Milkf1sh (Chanos chanos) , Eel.g:'; V_' (Anguilla spp.),

Black Sea Turbot (Scopthalmus maeoticus), Lates sp,
Tunas sp.

vroup B : Pla1ce (Pleuronectes platessa), Herr1ng (Clupea harengus),
Cod (Gadus' callarias).

I

~r
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4.2~possible reasons for success
--~-------------------------
It goes beyond any doubt that the prime factors for

success are both thc economical feasibility of the operation and
the market price of the cultured product. For example, the rearing

of the Plaice (Pleuronectes platessa), i8 technically feasible but

the prospect for a commercially profitable venture is so low that

presently this species does not appear any more in aquaculture

programs in the United Kingdom.

•

- With regard to success, it is clear that domination of

the biological factors i5 an essential prerequisite.

~success at the lab~scale has been achieved,

before a large commercial venture is startcd, a pilot-scale
operation should be set up which 'involves production of at

""C", least~·tons of full grown anitnals.

and •i

In order to permit the developrnent of family enter­

prises (the financial investments of which are limited) aquacul­

ture facilities should be set up with governmental funding as
•

transition phasen, especially for those types of species the

culturing o~ which implies·.different biological and/or technoloqical

steps.

fabricated
Despite the research effort on 'live and /' foods

-.::: -. - ..,.. - ........ - ....~ ..."'!"'.<." ••• ~- "-" - '~' ...--

this factor is still a bottle-neck "for many aquacultural devel-

oprnents. Several biological and technological problems have to

be solved yet in order to arrive at a better utilization, formu-
" lation and nutritional value respectively of the different types

. of food offered.

~t Whereas the physiology of reproduction has received

much attention during thc last years, only a few studies on the
physlology of the larvae and juveniles seem to be available and

this fleld of research should certainly be stimulated.

I
I

J

I-
i
~

i,
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The use of'thermal effluents, which is actively
studied in the USA'shoüld be encouraged in other leES member

countries •
..,
!(. Last but not least major research areas in aquacul-

'. ture where we are only at the pioneering stage are engineering,
,I

, genetics and pathology.
3· ot;"/4'

.... /.. ...

\.\\ /" I • ~

"~I .4.4.~ Recominendations for researchers
.-\ . ~------------------------------

f;.f'~,/ .
".f .:,.' Papers on larval rearing often suffer from a lack of

fundamental information. The following minimum information should

be given when relating experiments :.- Origin of the larvae : characteristics of the spawners and their
stocking conditions, conditions of spawning and incubation~ " .­

percentage of'hatching, size of eggs or larvae.

- Food : quality and-quantity of food offered, feeding technique,
techniques of food production(compare also recommendations given

by the WG at ;its second meeting, Coop. Research Report 65).
-~Density: density of thc food particles, density of the larvae.

•

- Abiotic factors : size, colour and shape'of the containers;
temperature: light (quality and intensity)~aeration;water flow~

oxygen, pH ·and if possible ammonia.

Mortality :.whenever possible, indication of the daily mortality

.. is useful. In case of high mortality, possible diseases should
be checked.

}·i
I'
I
I
I·
i
I·t
I
I

t

- Growth: information should not be restricted to the lenght of
.' ,

the animals, but also include weight, calculationof the'condition

factor, and whenever'possible, the conversion efficlency •

•,
•

t

I
t
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"
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5. INTERNAL MEETING
,; A list of participants is given in Appendix 5.

\~

\
t I,

~\

In a letter from the Director of COB to the General Secretary of
lCES, 'CNEXO has offered to publish the proceedings of the meeting
in full. The Working Group discussed this offer end was
unanimously of the oppinion that all papers contribu~ed should be
published and consequently the offer of CNEXO be accepted. The
papers shall, however, not be published prior to the 65th Statutory
Meeting. Dr. Girin intends to carry 25 copies of a preprint to
Rey~vik so that final decision can be made at the lCES Meeting:
.±here- if ICES would like to have this publication also under i ts •
name as suggested 1:?r the Working Group or if an independent
publication by CNEXO is preferred.

It was also agreed that the papers should not be presented and
discussed a second time at the 65th Statutory Meeting of lCES,

) but the report of the meeting should include their abstracts.

5.2. ~~:!:!:!!:!:!~fL

The reports on the practices relating to the patenting of biological
processes, with special regard to aquaculture, were available for
Canada, Denmark, France, Germany (Federal Republic of), Ireland,
Japan, Norway, The United Kingdom, the U.S.A., and Sweden. Other

. countries should provide their reports until the next meeting of tt
the WG, meanwhile the reports already available should be updated.

The information in hand~ did not reveal any special regulation
concerning aquaculture. It was decided that Dr. Dag MDller should
be invited to further analyse the reports, and to give areport

~ .
on his observations at the next meeting of the Group.

5.3. !~f~~~~!~~_~~_~~~~~_~~~~!~~~_~~_~rsE~~!~

The Chairmaii.' remindedW the member~fthe Council resolutio.l 1976/2: 49

(1) At the special Mariculture session between the Fish'~ries Improvement and the

Shellrish and Benthos Committees, and the Fishcries Improvement and the Ana­

dromous and Catadromous Fish COll'unittees at the 1977 Statutory Meeting, the

special topic should be an follows : "The technology of maricul ture syste.,,:,.s

with special reference to r~cycling and pOllution control in salt Wate~ sy:­

tems".
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(2) ·The~--s~bj~1-i'O:l:'-·th-~··~-~~~~~~tTI9iäj Statut~~y Me~ting sessions between the

t Fisheries Improvement and the Shellfish and Benthos Corrmittees,. und the Fishc­

t ries Improvement and the Anadromous and Catadromous Fish Corr~ittees, should
f
1 be as follows : "to study how the knowledge gained from the various disci-

~. plines studying mariculture can be used ror the better management of fishery

t resources".
;

. "

The chairman also drew the attention of the members towards the
Symposium on Finfish Nutrition and Feed Technology, sponsored by
EIFAC, and supported by lCES, in collaboration with GFCM and IUNS,
to be held in Hamburg, from ,June 20 to 23 1978, withthe following
panels:• (1 )
(2)
(3)
(4)
(5)

\: (6)
,

Methodology of fish nutrition and technology.
Fiah nutrient requirements.
Fish-husbandry feeding techniques.
Fish-feed formulation and technology.
Feed influence on product quality.
Conclusions and recommendations.

Members were invited to inform the specialists concerned in their
countries.

'<'"

•
The present meeting, wi th 37 experience papers, and nearly 100
participants and observers, widely exceeded the normal task of the
Working Group, and it was feared that another meeting with
presentation of papers would draw an even lar~er participation.-
lt was therefore suggested that the problem would have to be
discussed at the next.Statutory Meeting of lCES. ls was furthermore

<h-M\k
suggested that a tn!rd meeting of the Working Group should be held
in May ..1978 in Bergen, Norway, to discuss "the utilization of thermal
effl~e~ts for Mariculture- purpos'es"over 2- days. Ä 3rd day should be ,-

_ , ------ ~"'I"'". -.;._ ---~-- _.-.-. - -.,'-...- ..-._-~ " .. ~__ .. -:...• ,..:-,x-. ~..,', ..,_ ..~. • ~ _"":;

used for demonstrations of " aquaculture installation~inNorway.
For this purpose member countries and others interested should be
invlted to prepere detailed review papers about experiences with
specific projects which are to serve as background information
for the discussions.lt is essential that specialists in the subject
are coopted by their'countries to attend and to promote in depth
discussion of the subject.
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Appendix 2

Provisional Agenda
------------------------------------

Open Session of Working Group.

1) Opening of Working Group Meeting
2) Introduction of Meeting
3) Adoption of Agenda
4) Election of 4 discussion leaders and 2 rapporteurs (1 French,

1 English) for papers for Sessions I - IV.
5) Paper presentation and discussion for Sessions I - IV
6) Conclusions
7) Heport
8) Close of Open Session

Internal Session of Working Grouo

·e

9)

10)

11 )

'Ln
13)

11.\ )

FolIo'.! up of Open Session
Henorts of members on the national practices relatinc to tlle'
patenting of bioloßical processes
Sneci.nl pc: ')8r topic$ for StatutoI'\· ICE8 Neetin8s 197'/ :mu. 1J'([j

EI F'flC-~~~.rmposiwn on Fish Nutrition nnd Feed 'rec.hnoloc::/
Top i. c for next ;':orlüng Group Meeting
Otller business

15) Clo~e of Internal Session

-tJ-·-·-·-·-.-·-
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Appendix :3
Agenda of the D~y •

-----------------------------------------

900 _ 12 jo h
.'\Gcndr.~ lt(:;JW -; - 11
5, ,session I

5, Session LL

----------------------------------------------------------
11 • I'lo'.t 900 1230 h 5, Session III-

13)0 1700 h dernons trat.ions
----~------------------------------------------------------

----------------------------------------------------------

900 _ 1230 h

1330 _ 1700 h

5, Session IV

demonstrations •
1.:::' • I~ Cl .'.' 900 "1230 h

Agendf~ i-tems 6 8- -
1330 1700 h 9 15- -

----------------------------------------------------------
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SESSION 1

- 41
Appendix 4

Paper contributions

27) P. Sargeloos et al

e

1) C. E. Nash :
,

2) v. ~iestad

3) F .. J. Gatesoupe et
P. Luquet

Marine fish species in general

The Breeding and Cultivation of Marine
Fish Species for Mariculture.
Rearing of marine fish fry in pondo on
the natural food production.
Recherche dfune alimentation artificiclle
adaptee a lfelevage des stades larvaires
des poissons. I. Comparaison de quelques
techniques destinees a ameliorer la J

stabilite a l-eau des aliments. I

The use of the brine shrimp, Artemia;salinn
in aquaculture.

Marine flatfish

37) S. Kingwell : Larßu scale handling of larvau 01' th(~ marine
flatfish Turbot und Dover sole, withla view
to thelr subsequcnt fattening under farrning
condi tions. I I ' '

I :

4) M.Girin, R.Metallier: Accouturnance de jeunes soles (Solea solea)
et J. Nedelec 'a differents aliments inertes apres

achevernent de la metamorphose.
5) M. Fonds & V.P. : The influence of temperature on daily food

Saksena intake of young soles.
n) F.J.Gateooupe , Recherche d'une alimentation artificielle

M.. Girin ct P.Luquet adaptee a l'elevage des stades larvaires'
des ,poissions. 11. Application a l'elevagee larvaire du bar et ,de la sole. '

38) J.W. Adron and : Rearing of Plaice larvae to metamorphoois
C.W. Cowie using an artificial diet.

3EG~n:ON 2

Marine Uoundfish
7) M.H,Barahona­

r'ernandes o.nd
M. Girin

I

8') B .. Alliot,
A.Pastoureaud ct
J. Trellu

: Effect of the food level on the survival
andgfowth of laboratory reared SeaBass
(Dicentrarchus labrax) lnrvae'.

: Evolution des activit~s enzymatiques dans
le tube 'digestif au cours de'tä vie larvaire
du Bar, Dicentrarchus labrax. Variation
des protö1nogrammes et des zymogrammes.
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~) R.Metailler, C.Mery,
M.N. Depois et
J. Nedelec

\

10) E. Bedier

11) J. Kittaka

41 .•
: Influence de divers aliments compos~D

sur la croissance et la survie d'ale­
vins de bars (Dicentrarchus labrax)
Les probl~mes pos~s par l'application
a grande ~chello de techniques mises
au point en laboratoire pour la
~roduction de juvAnilcs de bar
(Dicentarchus labrax)

: Red Sea Bream culture in Japan.

-

•

AnadromQus
,

,und Freshwater Finfish

12) Y. ~Iarache et al

13) D. Piggins'

15) H. Hoeendoorn

I

SESSION 3:
I

Croissance et taux de survic de
jeunes saumans Coho (Oncorhrnchus
kisutch Walbaum)aprAs trans ort direct
en eau de mer pendant la premiere
ann~e.

: Rearing salmon and rainbow traut for
sea cages.

Progress in the controlIed propagation
of Clarias lazera (Couvier & Valen­
ciennes)

Penaeids shrimps and others

16 ) A. iaubier-Bonichon,
A. van Wormhoudt et
D. SeIlos

"17 ) D. yognic ··

18 ) M. 1 'Herroux,
R. Metallier et
L. Pilvin

19 ) AQUACOP!~<.~

20 ) AQUACOP ··
21 ) J. Kittaka :

Croissancc larvaire contr61~e de
penaeus japonicus Bate:enzymes digestivro
et change~ents de rAgimes alimentaires.

Relations entre l'Alevage larvaire, le tt
prAgrossissement et le grossissement
de crevettes PAnAides, a l'Achelle
d'une station de dAmonstration.
Remplacement des herbivores proies par
des microparticules inertes. Une
application a l'Alevage larvaire de
Penaeus jlponicus.
Maturation et reproduction de crevettes
Peneides an captivite 2
Elevage larvaire de crevettes Peneides.
Recent progress of penaeid shrimp
c'ulture.
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Lobsters and Crabs

24) J.Y. le Gall et ale
25) JeM.Carlberg and J.C. ··Van Olst

40) J.D. CasteIl ··

41 ) D. Aiken ··
:~6 ) H.A. Shleser

36) I). Hichard et H.J.
Ceccaldi

22) AQUACOP

23) A.F. Eble et al .

SESSION 4e .
Gastropods

Etude de quelques pararn~·trcs blochimiqu.;';
au cours du d~veloppement cmbryonnaire
de Palaemon serratus.

: Elevage larvaire de Maerobrachiurn
Rosenbergii en milieu tropieal: unite
pilote.

Maintenanee of brood stock, larval
rearing and nursery techniques used to
grow Macrobraehium~senbergii in
wasteheat dis charge waters of an
electric generating station in New Jersnj
(USA).

Croissance et survie du homard
(Homarus vulgaris) pendant Ien (~uL.:~~~.~
premiers stades en elevage et sous
alimentation composee.
Methods for culturing the Amcriean }cb:Jte1':
Homarus americanus
Development of techniques for larval and
juvenile lobster culture for usa in
lobster nutrition studies.
Techniques for mass rearing juvenile
lobsters (Homarus americanus).
Crustacean eulture at the ~odega Marine
laboratory (Homarus americanus, Cancer
magister) •

28 ) JeP. Flassch et
E. Woi te lier

29 ) J.P.FJU3sch et
withdrQWIl

Action d'algues phytoplanctoniques sur
la m~tamorphose et la croissance post­
larvaire de l'ormeau, Haliotis tuber­
culata.

JeMazurie: D~termination de la rationalimentaire
chez le juv~nile d'Haliotis tuberculata
en ~levage intensif.



ßivalves

'5 (l) J.C. .Llao ct
D. Buestel

31) A. Lueas

32) AQUACOP

3'-) ~1 • HO\o'c 11 ..
withdrawn

7-/ ) G.D.Pruder,) )

r;. T. Bolton and
C.E. Epifanio

~ ~! ) Y. Leborgne

3~) H. Ukeles

General

44 -

La produc ti on da juv~n.i lcn da c O(~U i ll(~
St-Jaeques, Peeten mnximus L.

La culture de la palourde ,japol"1nise, VenC'.r.'llpi~.
semi-deeussata, a partir da naisnnin d'6cjw]('r;",,·

Reproduction et eIevage larvaire c1e CraC:3 Oßt_~'l' 1

gigas en milieu tropical.

Growth and mortality studies in oLf-bottom
larval oyster (Crassostrea virgini8a) cu1ture
rearing.

Hatehery techniqucs for eontro11ad cnvirnil~;;!;ll-~..
mo11usean marieulture"

1 '~closerie-nurserie c1e la SArrl·!AH ct 183
possibilit~s aetuellcs de productian da
de mellusques bivalves.

Culture of algae for fecding 1arvaJ .~nd

molluses in controlled aquaculture.

•

35) W.J.Blogoslawlki: Ozone as a disinfeetant in marieulture.
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Appendix 5

List of participants of internal session

Belgium: Prof. Dr. G. Persoone

Canada : Dr. T.W. Rowell as substitute for Dr. Naidu

Denmark: Mr. E. Hoffmann

France : Prof. J. Le Noan
Dr. Girin as Rapporteur

Germany, Federal Republic of:
Prof. Dr. K. Tiews

Ieeland: Dr. A. Isaksson for Dr. Gudjorisson

Ireland: Dr. D. Minehin for Dr. Gibson

Netherlands: Dr. S.J. de Groot

Norway : Dr. V. ~iestad for Dr. M~ller

Sweden: Dr. B. Holmberg

United Kingdom:
Mr. A.L.S. Munro

U.S.A. :~. J.R. Mitchell


