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ABSTRACT 

-The breeding of b ivalve  larvae has up t o  now always been con- 
ducted i n  closed systems. This method requ i res  g r e a t  c a r e  and con- 
sequent ly  much labor. 

Using running water systems, we intended t o  exclude handling 
and avoid i n f e s t a t i o n s  and diseases  without t h e  use of a n t i b i o t i c s .  
Primari ly,  w e  used two c y l i n d r i c a l  20 m3 tanks ,  both wi th  a f i l t e r -  
ing  sand bottom and a i r - l i f t  system. The flow was about 400 l i t e r s /  
h r .  The temperature was 20 C.  One tank was used a s  t h e  f i l t e r ,  t h e  
second a s  our breeding u n i t  i n  which c i r c u l a t i o n  was maintained by 
adapted ae ra t ion .  Newly re leased larvae of Ostrea e d u l i s  were in t ro -  
duced a t  four  times. Larvae were fed d a i l y  a t  a r a t e  of £rom 10 
Isochrys is  galbana, 10 Monochrysis l u t h e r i  and 2 Tetraselmis suecica 
per mic ro l i t e r  t o  25 I . g . ,  25 M.  1. and 5 T. S. per m i c r o l i t e r .  

The b e s t  r e s u l t s  were obtained a t  t h e  end of experiment using 
a stocP!ng densi ty  of 220 l a r v a e l l i t e r .  We observed a s h o r t e r  l a r -  
v a l  period than usual records.  Metamorphosis took place from day 
9 t o  d-y 11. Five percent of the  larvae were co l l ec ted  a s  spat  on 
p l a t e s  a t  an  ea r ly  s tage  (24 t o  48 the  hours),  without considering 
the high numbet of spat settled on t h e  tank itself. ' T o t a l  number of 
s e t t l e d  spat  was about 15 t o  209. of l a s t  l a r v a l  densi ty .  These pre- 
liminary r e s u l t s  need t o  be s tudied thoroughly. Nevertheless, t h e  
experiment shows t h a t  continuous oyster  s p a t  production i r  f e a s i b l e  
i n  running water systems.- 

'contr ibution no. 336 du   épar te ment Sc ien t i f ique  du Centre Ocbano- 
logique de Bretagne. 

prod4-new
ifremer EN

http://www.ifremer.fr/docelec/


INTRODUCTION 

Up t o  naw, methods f o r  producing s p a t  of b ivalves  have been 
managed i n  c losed systems; l a r v a l  r e a r i n g  i a  conducted i n  s tandard  
and ae ra ted  water renewed a t  regular  i n t e r v a l s .  The repeated 
handlings f o r  c leaning increase t h e  s t r e s s  placed on t h e  cu l tu red  
animals . 

Nevertheless,  every r e a r i n g  must be operated under extremely 
s a n i t a r y  condi t ions .  Ant ib io t i c s  a r e  very o f t en  used i n  a preven- 
t i v e  way, without  s topping the  b e c t e r i a l  p ro l i f e ra t ion .  Increas ing 
e f f o r t s  have been made t o  develop systems f o r  obtaining pe r fec t  
s a n i t a r y  condi t ions .  This aim becomes somewhat u t o p i s t  when one 
tries t o  manage l a rge  volumes f o r  la rge  s c a l e  seed production 
(Matthiessen and Toner , 1966; Wa lne , 1966). 

Rearing of f i l t e r - f e e d i n g  animals i n  running sea  water sfstems 
appears t o  be a go06 course of a c t i o n  a g a i n s t  d i sease  and po l lu t ion ,  
but technologica l  points  i n t e r f e r e  wi th  t h i a  so lu t ion ,  such a,how 
t o  wash the  d e t r i t u s  without los ing  larvae  and avoiding the  waste of 
food . 

In t h i s  experiment, we have mainly considered t h e  b io technica l  
a spec t ,  us ing  a s  test species  t h e  f l a t  oys te r  Ostrea e d u l i s ,  the  
s i z e  of newly re leased  v e l i g e r s  be ing about 170 v f o r  t h i s  spec ies .  

MATERIALS AND METHODS 

System Design 

This  system i s  based on t h e  use of two volumes connected i n  se r -  
i e s  (Figure 1). The f i r s t  volume is  used a s  a f i l t e r ,  the  second one 
a s  a r e a r i n g  un i t .  The e f f i c i ency  of t h i s  syatem rests on th% recy- 
c l i n g  of the  water by a i r - l i f t  and pumping through a f i l t e r i n g  double 
bottom. 

The f i l t e r  i s  made up of a c y l i n d r i c a l  polyester  and f i b e r g l a s s  
tank of 3 m diameter and 3 m he igh t ,  and capacity of 20 m3. This  
tank i s  provided wi th  a f i l t e r i n g  double bottom percolated by the  
means of 4 a i r - l i f t s  of 2.7 m he igh t  and 60 naa diameter.  Each a i r -  
l i f t  is  supplied wi th  a i r  by a polyvinyl pipe a t  the  lower f o u r t h  
of i t s  height .  

The double bottom i s  made up of t h r e e  d i f f e r e n t  layers .  1) The 
lower layer  i s  composed of red b r i cks  (40 x 20 x 20 cm) l a i d  f l a t ,  
provided wi th  holes t o  increase  the  drainage. 2)  The mid layer  i s  
made of BIDIM U 34, e l iminat ing  the  escape of larvae and l imi t ing  
the waste of food (phytoplanktonic a lgae) .  This layer  of BIDïM is  
united with the  wa l l  of the  tank i t s e l f .  3) The upper layer i s  com- 
posed of about 20 cm of f i n e  sand. 

A pump of 2 ph increasas  t h e  recycl ing  of the water through the  



3 double bottom; a small p a r t  (0.3-0.5 m /hr )  of t h i s  water goes i n  
the  r e a r i n g  tank, with the  main p a r t  (8  m3/hr) going back i n t o  the  
f i l t e r i n g  tank. 

The r e a r i n g  tank is  s imi la r  t o  the  f i l t e r i n g  tank (capacity,  
shape, double bottom), but  the  pump i s  replaced by an  adjus table  
out-flow. I n  addi t ion ,  t h i s  tank i s  provided wi th  an  ae ra t ion  sys-  
t e m  crossed wi th  the a i r - l i f t s .  This bubbling plays a r o l e  i n  main- 
t a i n i n g  an adequate homogeneity of the  water .  The a e r a t i o n  is  
obtained through a high pressure rubber pipe (7  kg/cm2, 7 mm I D ) ,  
pierced by i n j e c t i o n  needles (0.8 nnn I D ) .  The space between needles 
is 15 cm. 

Conducting the  Experiment 

The experimental method was chosen i n  view of two d i f f e r e n t  aims, 
t o  obta in  good conditions f o r  a given r e a r i n g  up t o  the  metamorphosis 
and t o  t e s t  t h e  p o s s i b i l i t y  of successive rea r ings  a t  constant  tem- 
perature without removing the  whole system. 

The inflow of sea water a t  a cons tant  temperature of 20 C 
f luc tuated  £rom 0.3 t o  0.5 m3/hr, the  two tanks being i n  hydrosta- 
t i c  balance. Each a i r - l i f t  admits 1 d / h r  of a i r  a t  1 kg/cm2, which 
gives a f l o u  of water of about 1 m3/hr. The t o t a l  discharge r a t e  of 
recycled water i s  12 m3/hr i n  t h e  f i l t e r i n g  tank (4 m3/hr £rom the  
a i r - l i f t s ,  and 8 m3/hr £rom the  pump) , and 4 m3/hr i n  the  r ea r ing  tank. 

The larvae  corne from a d u l t s  which mature under na tu ra l  condit ions.  

This experiment of a t o t a l  dura t ion  of 40 days can be divided 
i n  two pa r t s .  The f i r s t  p a r t  l a s t ed  28 days, wi th  three  d i f f e r e n t  
in t roduct ions  of larvae ( r e spec t ive ly ,  1.5,  2.4, and 0,4 x 106 larvae);  
the second p a r t  las ted  12 days only, with one in t roduct ion  of 4.4 x 
106 larvae.  Concentration of larvae was always small s ince  it never 
went beyond 220 l a r v a e l l i t e r .  

Before t h e  beginning of the  experiment, the  tanks were t r e a t e d  
with permanganate; during the  whole experiment, no treatment was 
given t o  the  tanks (no a n t i b i o t i c s  of hypochlor i te ) .  

The food given t o  the  larvae was composed of three  species of 
phytoplanktonic algae: I sochrys is  ga lbana , Monochrysis l u t h e r i  and 
Tetraselmis suecica. The algae were d i s t r i b u t e d  d a i l y ,  the quant i ty  
given each day appearing i n  Figure 2 f o r  each a l g a l  species.  The 
average quant i ty  of algae ava i l ab le  t o  t h e  la rvae  was small,  espe- 
c i a l l y  s ince  some of the  a lgae  were l o s t  due t o  the f i l t e r i n g  system 
(Figure 3). 

The mate r i a l  used t o  c o l l e c t  the  la rvae  was made of black WC 
p l a t e s  of 35 x 33 cm, arranged on a frame which bears  19 p la tes .  
We have used only t h i s  type of c o l l e c t o r  which enables the co l l ec t ion  
of s p a t  a t  e a r l y  s tage t o  avoid the  d i f f i c u l t i e s  of keeping the  



c o l l e c t o r s  f o r  long per iods  of time wi th  t h e  oys t e r s  s t i l l  a t t ached  
t o  them. 

The c o l l e c t o r s  were usua l ly  t r e a t e d  wi th  ground meat of a d u l t  
oys t e r  be fo re  they went i n  t h e  r e a r i n g  tanks .  The seed was separ -  
a t e d  £rom t h e  p l a t e s  by shaving. 

RESULTS 

It was i n t e r e s t i n g  t o  f i n d  out how l a rvae  of d i f f e r e n t  ages  
r ea red  toge ther  i n  t h e  same l a rge  tank behaved wi thout  any t r e a t -  
ment o r  handl ing.  The main r e s u l t s  of t h e  experiment appear i n  
Table 1 ;  they r e l a t e  only t o  t h e  seed c o l l e c t e d  on t h e  p l a t e s  and 
detached between 24 and 48 hours a f t e r  the  s e t t l emen t .  A t  t he  end 
of t h e  experiment,  t h e  quan t i t y  of l a rvae  s e t t l e d  on the  w a l l s  of 
t he  tank and on t h e  sand was very h igh ,  bu t  t h i s  q u a n t i t y  was d i f -  
f i c u l t  t o  eva lua t e .  The t o t a l  f i g u r e  of s e t t l e d  s p a t  seems t o  fa11 
between 15 and 20% of t h e  number of l a rvae  introduced.  

DISCUSSION 

A s  t h e  experiment proceeded, a  shor ten ing  of t h e  pe lag ic  l a r v a l  
s t a g e  was noted ;  t h e  d u r a t i o n  of t h e  l a r v a l  s t age  changed £rom 16-18 
days t o  9-11 days. The long period of l a r v a l  s t age  observed i n  the  
f i r s t  p a r t  was probably due t o  t h e  shor tage  of food used dur ing  the  
f i r s t  15 days and t o  i t s  q u a l i t y  (only the  two smal l  spec i e s ,  '. 

ga lbana  and M. l u t h e r i ,  were used a t  t h i s  t ime).  Due t o  d i f f i c u l t i e s  
w i t h  the  product ion of x. suec i ca ,  t h i s  spec i e s  was not  given before  
day 16 of t he  experiment.  Nevertheless ,  t h e  percentage of s p a t  
c o l l e c t e d  was about 5%. 

The low percentage of s p a t  c o l l e c t e d  £rom the  second in t roduc t ion  
of l a rvae  can  be r e l a t e d  t o  a  l a t e  immersion of t h e  c o l l e c t o r s  t r e a t e d  
wi th  ground meat of a d u l t  o y s t e r s .  A s  a  matter  of f a c t ,  on day 21 of 
t h e  experiment ( i . e .  day 10 f o r  the  second in t roduc t ion  of la rvae) ,  
t h e  percentage of eyed l a rvae  was 62%. A t  t h i s  t ime,  un t r ea t ed  co l -  
l e c t o r s  were i m e r s e d  £rom day 22 t o  day 26 without s i g n i f i c a n t  r e -  
s u l t s .  A t  the  same t ime,  a n  important attachment on the  w a l l s  of t he  
tank  was observed. On day 26, a  c o l l e c t o r  t r e a t e d  w i t h  ground oys- 
t e r  meat was i m e r s e d  and gave 30,000 s p a t  on day 27. This  s e t t l e -  
ment proved once more t h e  a t t r a c t i v e  a c t i o n  of ground meat of a d u l t  
o y s t e r  . 

The t h i r d  p a r t  corresponds wi th  the  in t roduc t ion  on day 30 of 
t h e  l a s t  s tock  of la rvae .  The r e a r i n g  proceeded without  any d i f f i -  
c u l t i e s ;  t h e  average s i z e s  v a r i e d  between 235 and 275 u on days 35 
t o  37 (5 th  and 7 th  day of l a r v a l  l i f e )  . On the  10th  day of t h i s  
r e a r i n g ,  90% of t h e  l a rvae  were eyed. 

Indeed, t hese  r e s u l t s  a r e  somewhat vague, and the t o t a l  f i gu re  
d i f f i c u l t  t o  e s t i m a t e ,  due t o  t h e  s i z e  of t h e  volume and t h e  d i f f i -  



c u l t y  i n  determining the proper t ime f o r  s e t t l i n g .  It is still 
necessary t o  demonstrate t he  r e g u l a r i t y  of product ion of such a 
r e a r i n g  system. Spec ia l  a t t e n t i o n  mst be devoted t o  t h e  technol-  
ogy t h a t  i s  t o  be used a t  t h e  metamorphosis per iod.  A s c reen  of 
a i r  bubbles nea r  t he  w a l l s  of t h e  tank could reduce t h e  at tachment  
of t h e  la rvae  on the  w a l l s .  D i f f e r e n t  types of c o l l e c t o r s  adapted 
t o  such l a rge  volumes a r e  t o  be developed, and t h e i r  p o s i t i o n  i n  
depth determined f o r  a n  opt imal  y i e l d .  

CONCLUS ION 

These encouraging r e s u l t s  were obtained i n  J u l y  and August, a 
per iod of t h e  year when it is very d i f f i c u l t  t o  o b t a i n  wi th  c e r -  
t a i n t p  product ion of b iva lve  s p a t  ( e s p e c i a l l y  oys t e r  spa t ) .  Th i s  
l eads  t o  conclude t h a t  t h i s  method c o n s t i t u t e s  a n  i n t e r e s t i n g  d i r ec -  
t i o n  fur improved r e sea rch  work. 

Using t h e  same b a s i c  technology, we intend t o  confirm t h b e  
r e s u l t s  us ing  the  same s i z e  of tanks  and using d i f f e r e n t  smal le r  
u n i t s .  The smaller  tanks  a r e  necessary i f  one wants t o  v e r i f y  t h e  
constancy of t he  product ion obtained wi th  t h i s  method and t o  pre-  
c i s e l y  eva lua t e  t he  y i e l d ;  i t  seems impossible t o  f o l l w  t h e  evolu- 
t i o n  of t he  r e a r i n g  a t  a s c a l e  of 20 m3. 
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Table 1 .  - Number of larvae stocked, number of spat col lected,  
percent survival, and larval period for the various 
stocking periods. 

Day of Number of Spat collected % 
new breeding brought larvae Larval period a t ear ly col lected 
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