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EDITORIAL NOTE

This is the first of a series of reports planned to be issued by the General 
Fisheries Council for the Mediterranean (GFCM) Cooperative Programme of Research 
on Aquaculture (COPRAQ), to promote contacts and the rapid exchange of information 
between institutions voluntarily participating in it (About 20 to date).

As some readers will already know, this cooperative effort was initiated 
during the latter part of 1970 to enable the implementation of observational and 
experimental studies recommended by the GFCM on the advice of its Working Party 
on Aquaculture and Fisheries in Brackish Waters.

A proposal to hold a meeting of the COPRAQ research workers in conjunction 
with a meeting of the working party towards the end of this year, is now under 
consideration. In the meanwhile, it is hoped that this series of reports along 
with the FAQ Aquaculture Bulletin will serve the purpose of keeping the participating 
institutions and workers as well as others directly concerned, informed of the 
progress of the investigations and the results obtained.

These reports will be issued as and when sufficient data from the participating 
institutions have accumulated. Contributions (brief reports on the results achieved, 
future line of studies, any relevant publication etc.) should be addressed to the 
GFCM Secretariat!/ which will also request information from the participants at 
intervals of about four months.

1/ GFCM Secretariat 
FAO
Via delle Terme di Caracalla 
00100 Rome, Italy

WI/B5283



COPRAQ AND PARTICIPANTS

The problems selected for investigations under COPRAQ are the following:

Controlled/induced breeding, including the development of techniques for large-scale 
production of "seed” of:

(a) Grey mullets (Mugii spp.)
(b) Sparus auratus (=Chrysophrys aurata)
(c) Dicentrarchus (=Morone) labrax
(d) Solea spp.
(e) Hytilus galloprovincialis
(f) Crassostrea angulata
(g) Ostrea edulis

Experiments in the intensive culture of fin fishes using the following variables:

(a) Monoculture and culture of combinations of species
(b) Different stocking rates
(c) Culture with/without supplemental feeding
(d) Fertilization with different fertilizers and at different doses
(e) Culture in ponds, cages, pens or other enclosures.
Experiments in the intensive culture of oysters and mussels, covering:
(a) Hanging method of culture
(b) Culture in enclosed or protected areas
(c) Enhancement of food resources through fertilization or other means 
Breeding and culture of Penaeus kerathurus and other shrimps

The institutions participating at present in the Programme are listed below bv country» 
Where appropriate, reference is made to the item(s) listed above on which the institut­
ions have agreed to investigate for the benefit of the whole region.
BULGARIA

1. Research Institute of Fisheries and Oceanography (NIRSO)
Boul. Chervenoarmeisky, 4 
Varna
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FRANCE
2. Centre national pour l'exploitation des océans (CNEXO)

39, Avenue d'léna
75 Paris 16e

3. Institut scientifique et technique des pêches maritimes (ISTPM)
Centre de recherches de Sète 1b,c
1, ancienne route d'Agde 3a,b
34 Sète 4

4. Station marine d'Endoume et centre d'océanographie 1a,L,c
rue de la Batterie-des-Lions 2a,b,c
13 Marseille 7e 4

5« Compagnie des salins du midi et des salines de l'est 
Service aquaculture et pêches 
Salin de Villeroy 
route d'Agde 
34 Sète

6. Département des travaux, recherches et exploitations océaniques (DTREO) 
Tour Atlantique 
92 Puteaux

GREECE
7. Insti tute of Oceanographic and Fishery Research 

16, Possidonos boulevard
Paleon Faliron 
Athens

ISRAEL
8. Fish Culture Research Station 

Dor, D.N.
Hof Hacarmel

ITALY
9. Istituto di idrobiologia e piscicoltura 

Via dei Verdi, 75
98100 Messina

10. Istituto di zoologia 
Strada dell'Università, 12 
43100 Parma

11. Istituto di zoologia 
Via Mattioli, 4 
53100 Siena

1e
2c,d

1a,b,c
2a,b,c,d

3b

1a

3b

12 Laboratorio centrale di idrobiologia 
Piazza Borghese, 91 
00186 Roma

3a
4
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ITALY (cont'd)

13« Laboratorio per lo studio dello sfruttamento biologico delle lagune 
Via Fraccacreta 
71010 Lesina

ROMANIA

14* Insti tutul romin de cereetari marine 
300, Bdul Lenin 
Constanta

SPAIN

15* Estación oceanográfica del Mar Menor 
Apartado Correos 22 
San Pedro del Pinatar (Murcia)

16. Laboratorio del instituto de investigaciones pesqueras 
Monturiol, 2 
Grao-Castellón

TUNISIA

17* Instituí national scientifique et technique d'océanographie et 
de péche (INSTOP)

SalammbS

UNITED ARAB REPUBLIC

18. Institute of Inland Fisheries and Fish Culture 
El Kanatir El Khairia

YUGOSLAVIA

19* Instituí za oceanografiju i ribarstvo 
P.P. 114 
Split

1f
4

1a,b
2c

4

3a

1a,b
2a,b,c,e
4

1a,b 
2c, d 
3b
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PROGRESS OF INVESTIGATIONS

A. CONTROLLED BREEDING
At the Fish Culture Research Station (Israel) the technique of breeding Mugil capito 

by the administration of hormones has been successfully developed. The rearing of larvae 
still remains a major problem and work is now in progress to solve this, as well as to 
breed Mugil cephalus.

The Station marine d'Endoume (France) has initiated studies on the induced breeding 
of Mugi1 spp., Sparus auratus and Dicentrarchus labrax. Particular attention will be 
paid to the rearing of larvae to fry and fingerling stages.

The Istituto di zoología, Parma (Italy) is concentrating its studies on artificial 
fertilization and induced maturity of grey mullet in the Venice lagoon and on the Ligurian 
coast and is planning to extend them to Lesina and Varano lakes.

The Laboratorio per lo studio dello sfruttamento biológico delle lagune (Italy) is 
planning to undertake experiments in inducing sexual maturity of Crassostrea angulata 
by thermal stress.

In Spain, the Estación oceanográfica del Mar Menor has set up a system of aquaria 
with sand filters for experiments in controlled breeding of Mugil spp. and Sparus auratus.

The Salins du Midi (France) are carrying out work on induced breeding of Sparus 
auratus.

B. INTENSIVE CULTURE OF FIN FISHES
In experiments to evolve suitable methods of intensive culture, both mono and 

polyculture are being tried.
The Fish Culture Research Station (Israel) has achieved very encouraging results 

by culturing Mugil spp. along with three freshwater fishes in slightly brackish inland 
ponds.

The Station marine d'Endoume (France) is trying different stocking rates in both 
mono and polyculture with artificial feeding. Nutritional studies of Mugil spp. have 
been undertaken. The preparation of pelleted feeds on a laboratory scale has been 
successful. A pilot scale mill which can produce 50 kg per day is now in operation 
and is capable of expansion.

In Spain, studies are under way on artificial feeds and feeding of Mugil spp., and 
Sparus auratus at the Estación oceanográfica del Mar Menor.

In UAR (El Kanatir Institute) investigations are being carried out on monoculture 
and culture of combinations of species, with different stocking rates and with or without 
supplemental feeding on Mugil spp. and various freshwater species.
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c INTENSIVE CULTURE OF SHELLFISHES
Reorganization of oyster and mussel hanging culture areas in the Thau lagoon has been 

undertaken by the Centre de recherches de Séte (France) to increase yields through a better 
utilization of the lagoon plankton. The hanging method of culture of both mussels and 
oysters was tried in Diana and Urbino lagoons in the island of Corsica, but due to the 
heavy growth of epiphytic Ascidians, the experiment had to be abandoned. Oyster culture 
on the sea bed has therefore been recently started. Culture of oysters in hanging plastic 
baskets is also being experimented there now.

Experiments on acclimatization and growth of Crassostrea angulata are being carried 
out successfully in Taranto and Chioggia by the Laboratorio centrale di idrobiologia 
(Italy).

INSTOP (Tunisia) is concentrating on the culture of Crassostrea angulata in the 
lakes of Ghar-El-Mehl and Ichkeul.

The Institut za oceanografiju i ribarstvo (Yugoslavia) is undertaking studies on 
the relationship between growth of oysters and depth of water on oyster beds (0.5 to 
5.0 m) with a view to determining the optimum condition for their culture.

D. SHRIMP CULTURE
The Laboratorio del instituto de investigaciones pesqueras at Grao-Castellón (Spain) 

has developed a successful system of inducing the spawning of Penaeus kerathurus in 
aquarium tanks. By progressive raising of temperature to 28-29°C, spawning is induced. 
Hatching of eggs takes place in the tanks and Skeletonema costatum and other phytoplankton 
are used to feed the early protozoa stage larvae. Artemia nauplius, small copepods and 
other zooplankton, form the food of more advanced protozoa (Stage III). Environmental 
conditions are being studied in relation to the larval development of the species.

The Station marine d'Endoume (France) is undertaking basic physiological studies on 
Penaeus kerathurus with a view to developing techniques for accelerating the growth rate 
and maturation of this species.

The Laboratorio centrale di idrobiologia (Italy) is carrying out experiments in 
aquaria on breeding and controlled reproduction of Penaeus kerathurus.

The Centre de recherches de Sète (France) has imported 6 000 post larvae of Penaeus 
japonicus from Japan for experimental culture.

The Laboratorio per lo studio dello sfruttamento biológico delle lagune (Italy) is 
studying the culture of Penaeus kerathurus and of Palaemon elegans, Ialaemon adspersus 
and Crangon crangon. Intensive cultivation of phytoplankton is being tried to produce food 
for larval stagei.

General Fisheries Council for the Mediterranean Circulars.
A vehicle for distribution of short or ephemeral notes, lists, etc., 
and various information on GFCM activities

GFCM-FAO. Via delle Terme di Caracalla, 00100 Rome
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$ i;.'TR03'JOTION

1« The th ird  session o f the GPCM Cooperative Programme o f Research on Aquaculture (CCFRAQ) 
was held in the premises o f the Station de b io lo g ie  marine et lagunaire, SSte, Prance, from
17 to 20 February 1975«

&

ê

2« Mr, J, P a ris , D irector o f the S tation , and Mr, J.-M. San P e liu , D irector o f the Labors- 
to r io  del In s titu to  de Investigaciones Pesqueras, G rao-Castell6n, Spain, were appointed as 
Chairman and Vice-Chairman o f the session resp ec tive ly . The Chairman welcomed the p a r t ic i­
pants (see l i s t  in Annex I I ) and, fo llow in g  his introductory remarks, the Agenda (Annex l )
was adopted,

! * !;' :vl: t>F PROGRESS OP COPRAQ AID) DISCUSSION OP RESEARCH RESULTS

I-O) [.>■! Dreading and In tensive Culture o f F in fiah

breeding o f mullets cephalus ar.d M. can ito ) h=ve been
4 1 q  I^s-i.u xa  o f Inland F isheries and Fish Culture o f EgJJrtT— Trammel an-> r i 11

f ! ; 7 / erv d ; : ?  M  ° 0ll0Ot bre0d^ 3 Mhich « »  transported in f lo a t in g  S h  L « s  o “ d £v 
‘ bi"  " ow3v« r > w»s  very high due to loss o f scales and cutaneous b leed ira  sy ,
ecus were conducted at El Sercw and Barrage freshwater f is h  form« p=.^+s_h ^ *'■*

induced by in jec tion  o f e ith er HCG, at th e°rate~o f 100-750 I U / ^ d y

c l r d3 but f e r t i i i z a t i o n  ° f  • £  m l .  : « h -buoeu .o induction o f spawning in fresh  water. n

i'r , Tn" i9  llow in th<* process o f completing the construction o f a new lab -ra torv

+' ,J' "  and shipped by truck inland; 2 000 f r y  o f le *s  than 1 r  e - h
transported m  3 i  o f water supplied with oxygen, ’ 1 a '

? 31 I ^ t j tu to de investigaciones Pesqueras, Cadiz, Spain has carried  out 
i “1 ...91 t r ia ls  with S^arus aurnta. Pry, o f 24 nun length and 1 g \ ;e i-h t were c l V + .

i e n l ? 1 i ?S  Mar° k £r‘ i fed  bn min0ed ° rab meat atta ined ak a v e r s e
period o f 3 n ^ t S “d u rL g  ^ o h l i l y  f  1 *rr o !• • _ , , °  ; oru.y a rx ii i c ia i  trout feed w as given, f r y  grew to b? rm -«h
pp r> ,a t t  rung o f adults (27-31 cm) with trout feed is  currently uider study« ‘

, Observation cn growth o f mullets cephalus. auratus. M. ramada) in saltnan 1 -ro rn  
u° ca rried  o\xt. Pry entered saltpans in March-April at a Ten&h o f 4 cm an d ^ ew

*° 1 H-' ‘T " n !“ months in the case o f a 10 ha saltpan, and to 21 cm end 110 r  in" a
r is p e c U v e :y !? S '0* 1*  * U r  a two^ ear P*riod  ^ 8  24 cm and 160 g and 26 cm and 214 g

ff* ẑ 053̂ 2 on rearing o f trout in cages in sea water have been conducted by NIRS0
var.ia, B u lg a r ia .  A to ta l o f 2 500 one-year-old trout o f 13 cm and 38 g were stocked in ore 
cao'.e^anu^fea with trash fish  fo r  a period o f two months, a fte r  which they attained an average
: m f n ct CJ-\arid weisht o f 125 g* High m orta lities  occurred due to aaohyxia brought ’ about 
cy deposition o f s i l t ,  from rain wash-off, on the g i l l s .  * f  £ ‘*t0Ut

;,crk C£rr: ea 0ut/ ° 7 ths Centr9 ocianologique de Bretagne, Brest, Prance, on rearing o f 
~ 2 i  larvae m  1574 resu lted in the to ta l production o f 850 000 v iab le  « r ,-s , 

o.vairu.a n-cmi natural spawning o f 23 captive breeders. A to ta l o f 85 000 larvae, from an ’ 
r— 01 380 000, survived more than 30 days a fte r  hatching. Survival rates in

JJ Written communication



various tests  ranged from three ( 3) to  69 percent with a mean o f 23 percent. Conical tanks 
o f about 500 1 capacity were need fo r  la rva l rearing with la rva l stocking rates o f 33- 125/1 . 
Water exchange was commenced on in it ia t io n  o f la rva l feed ing at a rate o f 1.5  to  2 times tank 
volume per aay. Larval food consisted o f Bracb ienua sp. and artemia n au p lii; Tetraaelm is sp. 
was used m  low concentrations to  maintain Brachionus splr populations in la rva l rearin g  tanks# 

• 1
breeders were co lle c ted  in  1972 by lin e  fish in g  and traw ling, with the former 

g iv in g  oe.jt rasulxs. Mcrt-3.1 i t y  ot breeders in  the laboratory was up to 50 percent during the 
three weeks fo llow in g  c o lle c t io n . °

8. The D iv is ion  aménagements litto ra u x  et aquaculture o f C .T .G .R .E .F ,, France, is  engaged 
in f i e ld  work cn aquaculture, e sp ec ia lly  through techn ical assistance. This a c t iv ity  was 
start rd f  xve years ago in the southwest o f France, including fa tten in g  o f sea b anses and shrimp 

'̂“ -i-1 es ci ee ls , mullets and trouts in  brackish viator. So fa r ,  production on a commercial
scale has been possib le only in the ca*e o f trou t.

5. In vestiga tion s  are underway at the Laboratoire de phys io log ie  des poissons, I .N .R .A ., 
on various aspects o f reproductive physiology and biochem istry. These include studies on the 
s p e c if ic it y  o f ta leo s t gonadotropins, garnetoganosia and ovu lation at the gonad le v e l ,  the
involvement o f environmental parameters ( l i g h t , temperature, e t c . )  and stero ids in garneto- 
gauecio and preservation  01 sperm. These studies are being carried  out on trou t, sea bass,
sea bream and turbot. • ' : ' v *

?k on the b io logy  and breeding/larval rearing o f sea bass and sea bream is  being cou­
rt the Station de b io lo g ie  marine et laguhaire, SSte, France. During 1971-72 in ves- J

10, Work 
tinned at

------------ -------o ------------- 7 ~  ~  ~ ̂  7 -  -  w  • " ^ * * * * 5  I '—  f *—

t i gat10ns were mainly aimed at macs production o f juven iles  through induced breeding tech­
niques. Since 19/8 in vestiga tion s  have been reoriented  toward, more basic studies including 
ihe b io logy , ecology and ethology o f adult and la rva l stages o f sea bass. Accordingly, work 
..u  ̂ ce-an ¿ni ¡-m tel on ostaolis¿unent o f captive brood stock-and control o f  ’gonadal maturation 
r.nd breeding under con tro lled  laboratory conditions. In addition , prelim inary experiments 
on a r t i f i c ia l  feed ing o f sea bass and osa bream larvae.have been carried  out in 1974 and aro 
bsin;; continued with an aim to  determine the response o f larvae to the smell, colour, ta s te , 
oxo, of a rv .ilicxa l d ie ts « A to ta l o f 913 juveniles' (5 months from hatching) ware roared from

*j 1  i  « T *1 ‘ i ' V c r n  r r  f  i  .n -í o í  A  4 <* '* '  • • V-80 000 f e r t i l i s e d  eggs using a r t i f i c ia l  d ie ts .
;ht

C ollection  o f sea bass breeders, before 1973, was by means o f trawl nets; m o rta lities  o f 
up to 80 percent were encountered fo llow in g  co lle c tio n  by th is  method. Since 1973, a captive 
brood stock has been used'in.induced breeding te s ts . Post-spawning m orta lit ie s  o f t hese brood 
stocks occurred in  1973 dub to asphyxiation from', heavy in fes ta tion  o f g i l l s  with a monogenetic 
1,1 -jo .a tc o .o 5 .ui". 1 cotanun aacnbns, whose en tire  l i f e  cycle takes placo in  the rearing tanks*

1'! » The Is ra e l Ocoancgraphic and Limnological Research Ltd* is  conducting .-studies on the 
«./••¿.l tore ci ¡¡¿urine >. ish ax i t s  ih an  culture Laboratory a t-S la t. Tho main lin es  o f in vestiga tion  
at present include the breeding/!arval rearing c f  Spams aurata and the n u trition a l and
environmental requirements c f th is  species.

breeders vera roared in c a p t iv ity , on a r t i f i c i a l  feed , from f r y  co llec ted  from
tho ¥. - di t  errane an coast. Female breeders (2 years o ld ; 45O-7OC g ) with ovarine eggs measuring 
600 tt in diameter spawned a fte r  in jec tio n  with HOG at the rate o f 1 iu/g body weight (agg 
diameter at spawning was 920 ¡ i ) .  No response was obtained with carp p itu ita ry  homogenates
in jected  at the rate o f 5-10  r.g per fish .

in one case, incubated eggs, which are normally buoyant, sank to. the bottom and fa i le d
to hatch,. The. reasons fo r  th is  arc not: uu^rrtteiji. I'; w(.s not hewir/pr, that s o v  from- 
vLld spanners were more ¿N it: oh :.n ppitj: ;• 1 i •: • 1 i

t .■*■■■ !f :• V 9 . i : ‘ l!r' f  \ ' ;1 ;
A l iv e  food-chain is  being developed fo r  in; \i i-áeáih 

uaed fo r  rearing o f nraohicnvb Bp. and c o ll  counts as high as
e, pvnqoivic 

10°/  .il
•T•itraselm ia sp, ie  

have been obtained in
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outdoor culture throughout t j ,  year, ^con cen tra tion  * 7 5

S ^ I ^ J ^ r ^ T h e ^ r i n g f C n t t e r ^ ton^ aa op, and a m o k a  sp. have been developed 

fo r  tes t purposes in th is  regard*

Other programmes at th o^Labora to^ in clu de h ^ i n c / l ^ a ^ r e a r r ^ ^  SA new hatchery 

water1 ponds"are ‘curren tly under construction at the laboratory arte .

12, Research on induced breeding and ia rva i r e g rn g  o. parrna“ l t l i . y e
and Soarns aurata .are underway at .he Is t itu -o  d i V |  r eBults. Breeders c o lle c ted  during 
During T i74 work was concentrated on ^  ^ r — . , ‘t f ons o f HCG given in three successive
soawning migration were induced to  breed wit J t i  x The second in jec tio n  was given
doses o f 50C, 1 000 end 2 000 iu/kg s ixth  and eighth day. Spawning
V 5 de’ s fo llow in g  in i t ia l  in je c tio n , a. 4 +h ' dav a fte r  the in i t ia l  in jec tion  m  water
was obtained in  tanks between tne s ixth  an - ‘ roodstock maintained on a r t i f i c i a l  granu-
c f 37-33 nut sa lin ity *  I t  was noted that capw ve hxoodstoo Woodstock,
la tcd  feed  ¿.ave a ¿greater number ot eggs o f b ette i ^ a i i^ y

F e r t i l iz a t io n  end hatching rates o f 63 and 33 percent were * ¡ ^ ^ £ £ 2 ;  ^
feeding commenced on the fourth  day c0 days a fte r  hatching varied  between 0, i
Brnchiotus ep, and artem.ia n au p lil. ^ f f l m i  a adult s , ¿-emulated a r t i f i c i a l  feed and mxncsa 
rmd 16 percent* Juveniles were fed  on aitem ia auu - > 0
fish  end s h e llf is h  meat*

T e lt ,  were a lso carried  cut on s a lin ity  to lerance o f la rvae, food preference, thermal

stress- light requirements, water flow , etc*

Future a c t iv it ie s  include improvement o f current. methods f o r c o n -
t r ia ls  with new species of eom ero ia l in te res t (p leu ron ec tid ae ),^ tu d  „ „ t  s ito s

13. The Labc-ratorj c per lo  Sfruttamento U io lo g ico  ^ a !
continuing its  work on induced breeding and la rva l rearing o- £u--------------------------
D, I at rax and An/' 3-11 a angu illa .

“ male g l a b r a *  were induced to  spawn with two in je  ^ e l n e l
2 000 XU reaoectivo ly ; a th ird  in jec tion  is  w a te H e ^ e ra tu re  o f 17°C and
hours a fte r  the second in jec tio n . Spawning • , la rva l food ( l i v e )  co.ioistea
s a lin ity  o f 36-37 ppt. As regards rearing o f Stv io l ic h ia  so. 2 2 f e
o f a mixture o f  Braohionu| 2l i £ 2^ b .| t Braoh ion S  so. to  a density o f
•jolnis euecica cultures ( 1 o  -c 10 /mi; were f o r t i f i e d 'T ^ h i l i z e d  egg-yolk , yeast,
200/raU ~ln  a r t i f i c i a l  1 « ^  d i « ^  I h e f i s h  was given artemia 
b-am meal rxd dextrin  was also used* at im g e r im g  ,
metanauplii and crushed mussel meat.

r Ann non -i-nvpnil^s o f Do 1 abrax in 1974« Females
14. S *I.R oA .P ., I t a ly ,  reports rearing o 4 in ie r+ion o f HCC~T 1 IU/S body weight) at 
were induced to  breed in 48 hours with a s i „ . R  food-chain was used fo r  the
r ,o c wa.tCr  temperature. A D ttn aH .ll» sp. -  Brcchiomo sp. n v  
in i t ia l  stageo o f la rva l feed ing, fo llow ed  by artemia.

The ?sm* procedures were u t i l i s e ^ f o r  * » * * ^ j £  " o o S f e f e d V o l l ^ s  S o U "  

S t R . in g ^ t ^ e 'r r i e n ^ h ik t h e ’ reasone fo r  th is  are not c lea r  at th is time.
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Ba Controlled Breeding and In tensive  Culture o f S h e llf ish

15„ The Labcraiorio de Grao da Castelltfn, In s titu to  de Invaatigaciones Pesqueras, Spain is  
planning to  estab lish  a new laboratory/hatchery f a c i l i t y  30 km north o f C aste ll& i in  the 
marshy zone o f Torro lasa l. The new loca tion  o f the laboratory was necessita ted  by increasing
pollu tion  o f coastal waters at Castell6n*

The Laboratory has teen working fo r  the la s t  few years on the breeding and rearin g , from 
the egg stage, o f P-unaeus kcrathnrv.g and Pal asm on gerratns«

Adult breeders are co lle c ted  with trammel nets end transported in narrow-necked p la s t ic  
tanks vri.th frequent changes o f water* Shrimp have also been transported successfu lly  by a ir  
in w a te r - fil le d  p la s t ic  bags with odygen and sand substrate*

A to ta l o f 20 female3 are stocked in a tank o f 1 200 1 capacity; spawning occurs during 
the f i r s t  or second night in  water o f 34-35 ppt s a lin ity  and temperatures o f up to  2$ C,

The developing larvae were fed  on diatoms, Skaletenema costature, A s tc r ion e lla  .japcnica*
Thais. s ic o ira  ro tu la , T.» decip iens and some species o f Chaetoceros« These wore cultured in 
p l a s t i c * T r o i d m a t e T y  "5OO 1 capacity, and in  seawater c f  2*9 ppt s a lin ity *  This water 
is  pumped from a well situated some 100 m from the coast and is  s te r i l iz e d  with u ltra v io le t
1 i  ;d11 before use ■,

A small unit fo r  the culture o f.th e  r o t i f e r  Brachionus p l i ca t i l i a , fed  on Tetraaelm ia 
su.ecica at a concentration o f 1 x 10^ calls/m l has been established* The unit produces some 
60~T da ily  with a concentration o f 200 Brachionus/ml*

Black g i l l  disease (FaBarium sp* and E o is ty lis  Bp.) reached epidemic proportions causing f " y  
uo to 70 percent m orta lity  in some tanka. The p eriod ic  treatment o f shrimp with malachite 'W
green and fa r mol, at a concentration o f 6 ppm vrb/vol and 25 ppm resp ec tive ly , was quite
e ffe c t iv e  in con tro llin g  the disease«

Compounded d ie ts  fo r  feed ing shrimp are presently under investiga tion * The feed consists 
o f a f is h  meal base, or soybean, or octopus meal, mixed with ch o lestero l, beer yeast, v ita ­
mins and mineral sa lts « A lg inate ha3 been used as a binder vrith very good resu lts . The 
quantity c f  food consumed by the shrimp increases when the fa t  content o f the d ie t is  reduced 
to 5 percent* The addition o f hexomotaphosphate appears to  have an unfavourable e f fe c t «

In the case o f P* 3erratns, the en tire  l i f e  cycle  haa been completed in  c a p tiv ity  using 
the same techniques as for,P .?- karat hums«

16. Studies on mass production c f kerathuru3 post-la rvae are also undervray at the Lesina
laboratory*

Breeders are co lle c ted  in  the area between Fiumicino and Santa M arinella and transported 
by motor—van in  oxygenated tanks to Lenina (12 hours)* Breeders are placed in 20 1 tanks 
and the water temperature gradually ra ised  to  28°C„ Spawning occurs during the f i r s t  or the 
second night in thermally con tro lled  tanks and eggs are transferred  to  a 24 000 1 tank fo r
hatching and la rva l rearing*

Protczoeae are fed  with S, cor.ta.tvm and Coscinodiscng sp, cultures o f $00 000 cells/m l, 
while myais stages rece ive  artemia* “ High m orta lities  occurred due to fungus in fes ta tion  o f 
g i l l s  in jvr/eniles o f 5-8 cm length; formol (25 ppm) and malachite green (15 ppm) were used
to trea t a ffec ted  shrimp*
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17. Pond production t r ia ls  with Ponaeus japonicua have been carried  out since 1971 at the 
Station de démonstration, expérimentation et va lo r isa tion  de l'aquacu ltu re, Maguelone, 
Prance. Juvenile shrimp were imported from Japan and reared on minced crab and mussel; 
highest production was obtained in  1974 when 1.5  t o f sm all-s ize shrimp were harvested from
a 0.8 ha pend area.

In 1974 maturation o f breeders in  c a p tiv ity  was recorded; about ten v iab le  spawnings 
were obtained y ie ld in g  500 000 eggs from which several hundred post-la rvae were reared suc­
cess fu lly .

A new s ta tion , located  between Kaguelone and Palavas, was completed in mid-1974 c^d work 
commenced on the breeding and rearing o f P_*_ japonicus and D. l abrex; 3» aurata w i l l  be axlaed 
to  the species under study at a la te r  date.

Grov-out t r ia ls  with P^ .japonicua and kerathurns are also underway in the aquaculture
programme of C.T.G.Fl.E.F.

I I ,  SPECIAL DISGU3310IT ON INDUCED BREEDING AMD LARVAL R3ARING

18. A specia l discussion period was held during the session ( 18-19 February) to  consider 
technical problems in  the f i e ld  which constitu te major constraints to  the mass production of 
stocking—size  juven iles o f the major cu ltivab le  f in f is h  and crustaceans in t ns Keo.iterranean 
region, Discussion top ics included aspects o f the c o lle c t io n , transport and maintenance o f 
broodstocks; induced breed ing.techniques, hatchery design, methods fo r  the mass production 
o f phyto- and zooplankton fo r  la rva l rearing techniques. The discussion was open to , and 
attended by, members o f the p riva te  sector with specia l in te res t in aquaculture development 
in the region#

I I I .  DEMONSTHAT 1013 Oh INDUCED BRADIPO OF Dicentrarchus 1 abrax

15, A number o f demonstrations on methods used at the Séte Station  fo r  induced breeding o f 
.caotlve sea bass broodstock were arranged by resident s ta f f .  Demonstrations were scheduled 
according i o 'the con d ition 'o f ~the f is h  and tim ing o f spawning and included (a ) handling o f 
breeders and hormone (HCG) in jec tio n , (b ) examination o f ovulated eggs p rio r to  f e r t i l i z a ­
tion , (c )  hand stripp ing and f e r t i l i z a t io n  o f eggs, (d ) egg incubation, and (e )  la rva l 
rearinm technicrues including experiments underway on use o f a r t i f i c i a l  feed.

IV. FUTURE ACTIVITIES

20, The future a c t iv i t ie s  o f COPRAQ were discussed at some length.

2 1 , Although induced breeding o f f in f is h  does not constitu te a major problem in the research 
programme there is  need fo r  fu rther research input on the b io logy  and ecology o f larvae, par­
t ic u la r ly  on environmental requirements and behaviour,

22, Successful mass production o f f in f is h  and crustacean larvae continues to  be dependent 
on l iv e  food which requ ires space, involves handling o f la rge  volumes o f vaxer end conse­
quently presents lo g is t ic  problems. There is  need to  s im p lify  such procedures, esp ec ia lly
in the case o f D, 1 abrax. fo r  which techniques fo r  mass rearing o f larvae have been developed, 
and to in ten s ify  research on a r t i f i c ia l  la rva l d ie ts ,

23., Doting that the specia l discussion on induced breeding and la rva l rearing was o f p a r t i­
cular assistance in focusing atten tion  on major research problems in the COPRAQ programme 
and fu rthering d eta iled  technical discussions on these matters, i t  was décidée, to continue

----- -------------------------------------- r— l~ T — 7« <nnr » 7-  ■ —  r - r r n r - . .

• ' I  g . .  •• . ' ' ■ • ' .

. -
• • . : '

. •• . ■ " V  ■* . ■ • . ■

V  '  "  -
' r ' v • . ■ • ; . X  .. •

P  :

• ■ ’■ . ? -, • ' ■ •; 7 ■ .• ■ •

. ;■

b - ; ' ■■ V  . ,
: ■ • ' * * b

•- • 4
b " :  i , - 

.
• , i ‘ -■ \l
•! ^ : '  '



-  6 -

discussions in  future COPRAQ meetings. These meetings w i l l  continue to  he
the on aquaculture research and development in the GFCM region
t a f t h .  o f each session w i l l  be devoted to  a spec ia lised  techn ical discussion on
a subject matter decided beforehand.

rrri> r ^ i r - F  suggested that the in s titu tion s  whose represen tatives partic ip a ted  in  the 
2;* / o  V i s i o n  Srepara manuscripts on th e ir  a c t iv i t ie s  and achievem ent in «.he xxeld 

b e 'd is cu ss io n , according to  an ou tline to  be prepared and d istribu ted  oy 
©CK S ec re ta r ia ts 'th M « manuscripts would than be printed in the Series GTCM S t u c i e c , ^

Ravi 3 vts 9
„  +_ ic  fo r  tho specia l discussion during the next meeting w i l l  be »Problems o f Larval
Food Production and the E ffe c ts  o f Food and Environmental Conditions on Larval Survival an

Growth” *

V. ADOPTION OF T.Eg_ REPORT AhD_ RESOLUTIONS
, ,  + . „ ..„ i0VB reasons, and p a rt icu la r ly  to  lack  o f time, the report, with the exception

- . s o l » " ® .  below, could not be adopted before the closure o f  the session. I t
Secretariat would complete and forward i t  in  d ra ft fore,, to r  approval, 

io  the p ^ t io iS h t s .  This was subsequently done ar.d the present document represents the
approved report c i the session.

27a The fo llow in g  resolu tions were adopted unanimously»

y j

i
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RESOLUTION Ae/75/1

The -third session o f CGPRAQ

Noting that induced breeding o f Dicentrarch-as labrax, Sparus av.ra.ta and Kugil spp. has 
boon carried  out successfu lly  by various CGPRAQ member in s t itu tio n s ,

Farther noting, however, that induced breeding techniques o ften  re ly  on sub jective c r i ­
te r ia  and consequently vary according to  ind ividual circumstances,

Recommends that basic studies on the reproductive b io logy  o f these species including 
physiology, behaviour and ecology, be in te n s if ie d  with an aim to  permit the future 
establishment and management o f broodstocks and provide ob jec tive  gu idelines fo r  
induced breeding techniques»

RESOLUTION AQ/75/2

The th ird  cession of CGPRAQ

Noting that mass rearing o f larvae o f Dicentrarchus labraoc, Sparus anrata, Mugi 1 spp. 
and ? enaev-c kcrat1mm s is  not yet perfected ,

Recognizing that the resolu tion  of problems r e la t iv e  to la rva l surviva l is  re la -ed  to 
b e tte r understanding o f n u tr ition a l and environmental requirements o f la rvae,

Aware that the s ize  o f l iv e  food required by the in i t i a l  stages o f apanus aurs-ta and 
Kuril spp« larvae as w e ll as term inal la rva l stages o f a l l  species under ccnsidoiaticn  
constitu tes a c r i t ic a l  obstacle to fu rther progress in the rearing o f these la rvae, 
and being o f the opinion that the use o f e f f ic ie n t  a r t i f ic ia l ,  feed  might reso lve  these
d i f f ic u l t ie s ,

Recommends that studies on environmental requirements o f la rvae, in  particu la r as 
re la ted  to changes in water chemistry brought about by food and feed in g  .procedures, bo
expanded aria in ten s ified ,

Far"' her recommends that research be conducted to  id en tify  and mass produce su itable 
micro—zooplankton fo r  the in i t ia l  stages o f 5pa.ru 3 aur at a and Kugil spp» la rvae, ani 
macro-zooplankton fo r  the terminal la rva l stages o f a l l  species mentioned above; that 
simulttiioously research on the development o f e f f ic ie n t  a r t i i i c i a l  la rva l feed sr.omd
bo continued*

VI, DATE AND PLACE OF THE FOURTH SESSION
28, The fourth session o f CGPRAQ w i l l  take place in October 1976. The venue w il l  be 
announced by the Secretaria t at a la te r  date.

X . .
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Annex

LISTS LS3 PARTIGIP ANTS 
LIST OP PACT IC IP ANTS

O rgarisjr.es pant io ip?nt o f f i c i e llement evu Programme/Organisations oilic_ua.’-.i.y
l^ r t ic ir a t in jr irTthe Proi-ramae

BULGAPIS/BlILGARIA

1, NIRSC (in s t itu t  de recherches sc ien tifiqu es
¡jur l ’ océanographie et l'économ ie des pêches)

4 Chervenoarraeisky Boni.
Varna

Non représenté/ 
Not represented

2. CNIPJ) (Centre de recherches sc ien tifiq u es  et de
développement des pêches)

3 Induct r i  alna S tr .
Bourgas

egypte/î^ ypt

Non représenté/ 
Not represented

3* In s titu te  o f  Inland F isheries and Fish Culture 
El Kanatir El Khairia

espacse/s pa in

A.R. SI Bolock

4. Esic-cidn Oceanógrafica del Mar Menor 
Apartado Correos 22 
Pen Pedro del P inatar (Murcia)

Non représentée/ 
Not represented

5* In s titu to  do Investigaciones Pesqueras 
Pesco Marítimo s/n
Barcelona

M* C a rr illo
S» Zanuy (Mme/léra)

6* laboratorio  del In s titu to  de Investigaciones
Pee- queras 

donturio l 2 
Grao-C&stellén '

J,K* San Fc liu

7o laboratorio  del In s titu to  de Investigaciones
Pesqueras 

Fuerto p osque ro 
Cadiz

FRAI CE

A# Aidas

8* Centre national pour 1‘ exp lo ita tion
des océans (CNSXO)

~ Centre océanologique de Bretagne
B* P, 33 7
29273 Brest Cédex

M» G irin

-  S tation  de démonstration, expérimentation et
va lo r isa tio n  de 1*aquaculture

Domaine de Maguelone 
3425O Palavas

A» Febvre
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ITALIE/ITALI

i 3, Is t itu to  di. id rob io lo g ia  e pescico ltu ra  
71a dei Verdi, 75 
56100 Messina

19« Is t itu to  ài. zoo logia  
01rada d e ll ’U n iversità
431 CO Paraa

20, Is t itu to  ¿ i zoología.
Via Vati.ioli, 4 
53100 Stona

21» Laboratorio centrale di id rob io lo g ia  
V ia Antonio B rìsse, 27
00149 Ho sia

22.. Laboratorio per lo  c f r a t i  amento
b io log ico  d e lle  lagune -  C*N«R*

Via Frac cao re ta , 1 
71010 Lesina

23« Società  in du stria le  riproduzione a r t i f i c ia l e
pesce (SIRA?)

Via Battaglia, 225 
35100 Padova

24« Centro i t t io lo g ic o  v a l l i  venete
Via Angeli, 29 
45CIO Rovigo

K)U11A1P£E/ho:MAKIA

25» In s t itu iu l re-min de cerce ta r i marine 
300 Bdul Lenin 
Constant za

TJITIS IE/tU2u 3 IA

26* In c il iu t  natiormi oc ien tifiqu e  et technique
d f oc Linographie et de pSche

c ax - -J : i c - j

io  dios lav :;h/yucos latta

27* Im it itu t za oceanografiju  i  ribàrotvo
PQP* 114 
S p lit

2/3, Contar za ribu i  privredu Kediterana
Cktcbareke rovo lu c i j  o 24a 
P.P» 110
La Ter

29* Center fo r  Merino Research 
"Rudier Bcskovic" In s titu te  
F.ovinj

Ron representé/ 
Net represented

0, A lessio

Non represents/ 
Not represented

Non representé/ 
Not represented

P„ Trotta 
P. Villani

G, Arcarese 
G « Raragnan

G. Ravagnan

Non représenté/ 
Not representod

Non représente/ 
Not repressici ed

Non représenté/ 
Not represented

Non représenté/ 
Not repres sntad
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i  J B. R iv ie r
Centre technique du genie rural dc-a 

eaur et forS ts  
13100 A ix  en Provence
France

M» S.mocha
leps-ricient o f  Zoology 
T e l-A v iv  U n iversity
Tel~Aviv
Is ra e l

F, SerSne 
Aquassrv ice
15 K .u.i -5e das P ierres Blanches
34100 Scfce 
Franco

?, * S •- r i  ■' ,i i  ('iolie/M iss )
C ?.• :v':. :: 1 * ooJanographie et dcs

j/C ohss 
Ji t-. Ford 
Algor 
A lg t'r ie

C« fier  art enierrt dog poches de la FAO/FAO
Fiaheriea Department

Via delle Terne di Caracolla
00100 Rome

D* Charbonnier
S e c ré t a i r e/S e c r  e t ary
Conseil général dee pêches pour la  

Méditerranée (CGFIi)/General F isheries  
Ccuncil fo r  the Ilediterranean (GFCM)

M. Pedin i
D iv is ion  dos ressources halieutiques 

et de 1 ’ envi ronnement/Fi she ry 
Resources and Environment D iv is ion

Z. Shehadeh
S ecréta ire  tee hni que/? e chni c al Secretary
D ivis ion  des ressources halieu tiques

et de 1! envi romement / P i che ry Resources 
and Environment D iv is ion

G» T ireraut
| M inistèro de 1 * agricu ltu re

''-..J D irection  des serv ices  vé tér in a ires
Laboratoire de pathologie 
( ’entre oceanologi crue do Bretagne 
BsP» 337
29273 Brest Cede::
France
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