
In
te

rn
a
tio

n
a
l C

ouncil fo
r th

e 
E

x
p
lo

ratio
n
 o

f th
e 

S
ea

C
.M

.1979/F
 :1 

A
d
m

in
istrativ

e 
R

ep
o
rt

M
ARICULTTJRE COM

M
ITTEE

*>y
K

. 
T

iew
s

1978

B
elgium

 

(F
. 

R
edant)

T
h
e 

re
se

a
rc

h
 
p
ro

g
ra

m
m

es 
c
a
rrie

d
 

out 
jo

in
tly
 

by 
th

e 
In

stitu
te 

fo
r 

M
arin

e 
S

cien
tific 

R
e
sea

rc
h
 

(IZ
W

O
) 

and 
th

e 
la

b
o
ra

to
ry
 

fo
r 

M
a
ric

u
ltu

re 
at 

th
e 

S
tate 

U
n
iv

ersity
 

o
f 

G
hent 

fo
cu

sed
 

on 
tw

o 
p
ilo

t-sc
a
le 

o
p

eratio
n
s 

fo
r 

th
e 

co
n
tro

lled
 
m

a
ss 

cu
ltu

rin
g
 

of 
th

e 
b
rin

e 
sh

rim
p
 
A

rtem
ia 

salin
a 

an
d 

th
e 

n
u
rse

ry
 

cu
ltu

rin
g
 

of 
ed

ib
le 

m
o

llu
scs.

2 
T

h
e 

p
ilo

t-sc
a
le
 

on 
A

rtem
ia 

c
o
n
sists 

of 
4 

ra
ce

-w
ay

s 
of 

5 
m
 

, 
th

e 
m

ed
iu

m
 

of w
h
ich

 
is 

h
eated

 
e
le

c
tric

a
lly

 
as 

a 
sim

u
latio

n
 

fo
r 

th
e 

u
tilizatio

n
 

of th
e
rm

a
l 

efflu
en

ts.

T
h
is 

p
ro

g
ram

 
aiso

 
aim

s 
at 

th
e 

recy
clin

g
 

of 
sev

eral 
ty

p
es 

of 
b
io

d
eg

rad
ab

le 
a
g

ric
u

ltu
ra

l 
w

astes 
in

to
 

a 
v

alu
ab

le 
p
ro

te
in
 

and 
h

ig
h
 
p
rice

d
 

b
io

m
ass.

T
h
e 

p
ijo

t-sc
a
le
 
n
u
rse

ry
 

c
o
n
sists 

of 
4 

o
u

td
o

o
r 

ra
c
e

­
w

ay
s 

o
f 

100 
m
 

su
rface 

(+ 
1 00 

m
 

co
n
ten

an
ce) 

fo
r 

m
ass 

p
ro

d
u
ctio

n
 

o
f 

n
a
tu

ral 
p
h
y
to

p
lan

k
to

n
 

(w
ith 

d
ifferen

t 
m

ech
an

ism
s 

fo
r 

th
e 

circu
latio

n
^ of 

th
e 

cu
ltu

rin
g
 ^m

ed
iu

m
) 

and 
4 

in
d

o
o

r 
ra

ce
-w

ay
s 

of 
3 

m
 

su
rfa

c
e 

(l. 5 
m
 

co
n
ten

an
ce) 

to 
g

ro
w
 

th
e 

m
o
llu

sc 
sp

at.

E
x
p
erim

en
ts 

w
ill 

b
e 

c
a
rrie

d
 

out 
on 

a 
y
e
a
r-ro

u
n
d

 
b
a
sis 

to
 
d

eterm
in

e 
th

e 
g
ro

w
th
 

of 
d
ifférait sp

ecies 
of 

ju
v
en

ile 
m

o
llu

sc
s 

in 
h
eated

 
(sim

u
latio

n
 

o
f th

e
rm

a
l 

efflu
en

ts) 
and 

n
o
n
-h

eated
 

racew
ay

s.

A
t 

th
e 

A
rtem

ia 
R

eferen
ce 

C
en

ter 
in 

th
e 

L
ab

o
rato

ry
 

fo
r 

M
aricu

ltu
re 

at 
th

e 
S

tate 
U

n
iv

ersity
 

of 
G

h
en

t 
ex

p
erim

en
ts 

a
re
 

in
 

p
ro

g
re

ss 
(in 

co
llab

o
ratio

n
 

w
ith
 

d
ifferen

t 
fo

reig
n
 

la
b
o
ra­

to
rie

s 
an

d 
In

stitu
tes) T

o
r 

th
e 

cu
ltu

rin
g
 

of A
rtem

ia 
on 

alg
ae 

p
ro

d
u
ced

 
in
 

co
astal 

u
p

w
ellin

g
 

sy
stem

s. 
T

h
e 

u
tilizatio

n
 

of 
h
eated

 
b

rin
e 

fro
m
 

g
eo

th
erm

al 
o
rig

in
 

is 
aiso

 
co

n
sid

ered
.

A
t 

th
e 

F
ish

e
rie

s 
R

e
sea

rch
 

S
tatio

n
, 

O
sten

d
, 

a 
fe

a
sib

i­
lity

 
stu

d
y
 

on 
th

e 
cu

ltu
re 

of 
ju

v
en

ile 
p
laice 

(P
le

u
ro

n
e
c
tes 

pia - 
fe

ssa
) 

and 
so

le 
(S

o
lea 

so
le

a) 
w

as 
c
a
rrie

d
 

out.

T
h

e 
E

u
ro

p
ean

 
M

aricu
ltu

re 
S

o
ciety

 
E

M
S
 

(th
e 

re
g
iste red 

o
ffice 

of 
w

h
ich 

is 
lo

cated
 

at 
th

e 
In

stitu
te 

fo
r 

M
arin

e 
S

cien
tific 

R
e
sea

rch
) 

fu
rth

e
r 

endeavoured 
to 

d
isse

m
in

ate 
m

a
ric

u
ltu

ra
i 

in
­

fo
rm

atio
n
 
th

ro
u
g
h
 
its 

Q
u
a
rte

rly
 
N

e
w

sle
tte

rs 
an

d 
S

p
ecial 

P
u
b
li­

catio
n

s.



- 2 -

C
anada

(j.E
. 

S
tew

art)

S
tu

d
ies 

and developm
ent w

ork in
 C

anada in
 th

e 
g
en

eral 
su

b
ject area o

f 
M

aricu
ltu

re 
are ex

ten
siv

e 
and d

iv
erse. 

C
o

n
sid

erab
le 

e
ffo

rt is b
ein

g 
expended 

on salm
onid 

cu
ltu

re 
and sea 

ran
ch

in
g
 on b

o
th
 
th

e A
tlan

tic 
and 

P
acific co

asts. 
P

relim
in

ary
 
tria

ls w
ith

 lo
b
sters 

u
tiliz

in
g
 tech

n
iq

u
es 

fo
r 

accelerated
 

grow
th 

are underw
ay; 

B
lue m

ussel 
cu

ltu
re 

is 
now

 b
ein

g 
attem

p
ted

 in
 a sm

all w
ay 

com
m

ercially 
fo

llo
w

in
g
 a num

ber o
f y

ears 
of 

su
ccessfu

l 
developm

ent w
ork based on E

uropean techn
o
lo

g
y
. 

E
v
alu

atio
n
 o

f th
e 

p
o
ssib

ilitie
s 

in
h
eren

t 
in

 E
uropean F

la
t O

y
sters, 

Q
uahaugs 

and B
ay S

callo
p
s 

is p
ro

ceed
in

g
. 

C
u
ltu

re o
f 

th
e 

lo
cal A

tlan
tic o

y
ster sp

ecies 
C

rasso
strea 

v
irg

in
ica has 

in
creased

 over 
th

e p
a
st few

 y
ears.

R
esearch w

ork 
is b

ein
g
 conducted a

t sev
eral 

lo
catio

n
s 

on both 
co

asts 
to
 
learn

 as 
m

uch 
as p

o
ssib

le 
about th

e b
io

lo
g

y
 o

f a v
ariety

 
o
f sp

ecies, 
to
 g

ain
 in

fo
rm

atio
n
 on ra

te
s 

o
f grow

th, 
p
a
ra

site
s, 

d
iseases, 

n
u
tritio

n
a
l 

req
u

irem
en

ts, 
p
h
y
sio

lo
g
y
, 

g
en

etics, 
m

atu
ratio

n
, 

fecu
n

d
ity

, 
b

io
-en

erg
etics 

eco
lo

g
y
, 

e
tc

., 
fo

r use 
in
 
fish

erie
s m

anagem
ent and w

here 
and w

hen p
o

ssib
le 

ap
p

lied
 to

 m
aricu

ltu
re. 

Som
e 

asp
ects 

o
f th

e 
research

 w
ork, 

w
hen p

ro
sp

ects 
ap

p
ear 

p
ro

m
isin

g
, 

are 
focused d

ire
c
tly

 on th
e 

m
aricu

ltu
re 

asp
ects.

T
he 

fo
llo

w
in

g
 acco

u
n

t o
f v

ario
u
s 

p
ro

jects 
is 

rep
resen

tativ
e 

o
f 

th
e 

sea w
ater cu

ltu
re w

ork in
 C

anada e
ith

e
r 

on 
th

e 
com

m
ercial 

sid
e 

o
r in

 th
e 

ev
alu

atio
n
 stag

es 
and is 

su
p

p
o

rted 
g
en

erally
 by 

th
e 

relev
an

t research
 

a
c
tiv

itie
s 

liste
d
 

above:

A
tlan

tic 
C

oast

S
alm

onids

T
here 

is 
a m

arked in
crease 

in
 
in

te
re

st and 
a
c
tiv

ity
 
in
 salm

onid aq
u
acu

ltu
re 

in
 b

o
th
 fresh

 and sa
lt w

ater. 
P

resen
tly

 
sev

en
teen

 com
m

ercial 
o

p
eratio

n
s o

f 
v

ary
in

g scale 
are 

licen
sed

 
in
 
th

e M
aritim

es 
and six

 m
ore 

are 
in

 p
lan

n
in

g
 

o
r 

co
n
stru

ctio
n
 
stag

es, 
som

e o
f co

n
sid

erab
le 

size
.

T
he 

la
rg

e
st com

m
ercial com

pany, 
a 

7 y
ear o

ld
 o

p
eratio

n
 grow

ing rainbow
 

tro
u
t 

in
 m

arine 
cages 

in
 N

ova S
co

tia m
arketed over 

75 
to

n
s 

o
f p

an
-sized

 
fish

 
in
 1978 and one 

to
n
 o

f la
rg

e
r fish

, 
retu

rn
s 

from
 accid

en
tal 

escap
e.

T
hese 

fish
 w

ere 
larg

ely
 

from
 im

ported eggs b
u

t 
th

e 
com

pany p
lan

s 
to
 be 

se
lf 

su
ffic

ie
n
t 

fo
r eggs 

in
 th

e 
n
ear 

fu
tu

re. 
A

tlan
tic 

salm
on 

are 
cu

rren
tly

 b
ein

g 
reared

 
to
 assess 

th
e p

o
te

n
tia

l 
fo

r cage 
rearin

g
 and sea-ran

ch
in

g
.

A 
jo

in
t 

fe
d
era

l-p
ro

v
in

c
ial-p

riv
a
te 

o
p
eratio

n
 a

t D
eer 

Islan
d
 in

 th
e B

ay 
o
f Fundy has 

com
pleted a y

ear o
f o

p
eratio

n
. 

T
his 

site
 o

ffe
rs 

a p
o
te

n
tia

l 
fo

r 
good 

su
rv

iv
al o

v
erw

in
ter, 

a 
fa

c
to

r w
hich has been show

n to
 be 

a sev
ere 

re
stric

tio
n
 to

 m
arine 

cage 
rearin

g
 in

 E
astern

 C
anada. 

P
ilo

t com
m

ercial



fe
a
sib

ility
 
stu

d
ies w

ere 
carried

 
o
u
t on a num

ber o
f sp

ecies. 
B

rook 
tro

u
t and 

a num
ber o

f salm
onid h

y
b

rid
s 

show
ed heavy m

o
rta

lities 
d

u
rin

g
 and a

fte
r 

acclim
atio

n
 
to
 
seaw

ater. 
R

ainbow
 
tro

u
t 

show
ed 

good grow
th 

and have been 
m

arketed. 
A

tlan
tic 

and pink 
salm

on have 
show

n 
ex

cellen
t 

grow
th and, 

to
 
d
ate, 

good 
su

rv
iv

al 
in
 

a w
in

ter w
hich has been 

sev
ere 

in
 

som
e 

resp
ects.

A p
ilo

t p
ro

v
in

cial m
arine 

cage 
p
ro

ject u
sin

g
 rainbow

 
tro

u
t 

in
 

P
rin

ce 
E

dw
ard 

Islan
d
 

has 
dem

onstrated
 one prom

ising site
. 

P
riv

ate com
m

ercial 
p

a
rtic

ip
a
tio

n
 
in
 

an expanded 
co

n
tin

u
atio

n
 
o
f 

th
is 

p
ro

je
ct is 

an
ticip

ated
 

in
 

1979.

G
eneral 

ex
p

erien
ce 

in
 M

arine 
salm

onid cu
ltu

re has- dem
onstrated 

p
rio

rity
 

needs 
to
 be 

e
ffec

tiv
e 

v
accin

atio
n
 ag

ain
st V

ib
rio

 
sp

., 
and advances 

in
 

cage 
d

esig
n 

to
 b

e
tte

r 
co

n
tro

l 
excapes 

and cope w
ith 

fo
u
lin

g
 and icin

g
 

p
ro

b
lem

s.

M
olluscs

B
lue M

u
ssels. 

A
s 

an outgrow
th o

f p
ro

v
in

cial p
ilo

t 
stu

d
ies 

in
 N

ova 
S

co
tia, 

one 
com

m
ercial 

o
p
erato

r u
sin

g
 

a long lin
e 

tech
n

iq
u

e 
produced 

15 
to

n
s 

o
f m

ussels 
in
 

1978 
and ex

p
ects 

to
 
trip

le
 
th

is 
in
 

1979.

In 
P

rin
ce 

E
dw

ard 
Islan

d
 a num

ber o
f p

riv
a
te o

p
eratio

n
s, 

one 
of 

co
n
sid

erab
le 

siz
e
, 

have 
developed 

fo
llo

w
in

g 
4 y

ears 
o
f p

ro
v
in

cial 
stu

d
ie

s.

E
uropean F

lat 
O

ysters

In 
th

e p
ro

v
in

cial developm
ent p

ro
je

ct, 
tech

n
iq

u
es 

have been 
developed 

to
 

overcom
e 

th
e w

in
ter m

o
rtalities- form

erly
 

ex
p
erienced

 and p
riv

a
te 

com
m

ercial 
o

p
eratio

n
s 

have been estab
lish

ed
. 

P
ro

jects 
in
 

developm
ent 

and ev
alu

atio
n

 
o
f h

atch
ery

 
tech

n
iq

u
es 

and 
g
en

etic 
im

provem
ent 

are 
underw

ay. 
A

n 
ap

p
aren

t 
p
o
te

n
tia

l 
fo

r seed ex
p
o
rt 

to
 E

urope 
is 

b
ein

g p
u

rsued
.

Q
uahaugs

The 
h
ard clam

 is 
under ev

alu
atio

n
 
in
 

P. 
E

. 
I„ 

in
 

a p
ro

v
in

cial p
ro

ject 
d
ev

elo
p
in

g
 and 

assessin
g
 h

atch
ery

, 
n
u
rsery

, 
and p

lan
tin

g
 
tech

n
iq

u
es 

fo
r 

com
m

ercial 
a
p

p
lic

a
b

ility
.

B
ay S

callo
p

Q
u

aran
tin

e 
fa

c
ilitie

s 
have been b

u
ilt 

and 
te

ste
d
 
fo

r a 
tria

l 
in

tro
d
u
ctio

n
 

o
f th

is 
sp

ecies 
to
 P

rin
ce 

E
dw

ard 
Islan

d
 to

 assess 
its

 
com

m
ercial p

o
te

n
tia

l 
v
ia 

h
atch

ery
 b

reed
in

g
 

from
 q

u
aran

tin
ed

 sto
ck

.

C
ru

stacea

L
o

b
sters

F
ollow

ing 
th

e p
o
te

n
tia

l, 
dem

onstrated
 
in
 

an e
a
rlie

r co
n
tract 

stu
d
y
, 

fo
r 

th
e 

com
m

ercial 
"grow

ing on" 
o
f ab

lated
 lo

b
sters 

to
 ach

iev
e m

ore v
alu

ab
le 

sizes



and ex
p
lo

it 
seaso

n
al m

arket 
flu

ctu
a
tio

n
s, 

a p
riv

ate 
com

pany 
in
 
P

rin
ce 

E
dw

ard 
Islan

d
 
is 

m
aking 

fu
rth

er 
stu

d
ies 

under 
fed

eral 
co

n
tractv

 
T

his 
p
ro

ject w
ill 

develop and 
ev

alu
ate equipm

ent, 
tech

n
iq

u
es 

and d
ie

ts, 
assess- econom

ic 
param

eters 
and produce o

p
eratin

g
 g

u
id

elin
es 

fo
r 

com
m

ercial 
ap

p
licatio

n
.

P
acific 

C
oast 

Salm
on

A larg
e 

num
ber o

f C
oho 

salm
on 

(150 
000) 

w
ere 

reared
 
to
 a 

size 
range 

o
f 

20-100g under 
accelerated

 
regim

es 
ach

iev
in

g
 an 

85%
 
su

rv
iv

al. 
T

hese 
fish

 
w

ere 
released

 
a
fte

r 
80%

 had been 
trea

ted
 w

ith
 
th

e 
odour 

cue m
orpholine 

to
 

te
st hom

ing cap
acity

 
and 

as 
a co

n
trib

u
tio

n
 
th

e 
lo

cal 
sp

o
rts 

fish
ery

.

C
hinook 

salm
on have 

been 
raised

 
in
 

seapens 
and m

atured a
fte

r tw
o y

ears 
in
 sea w

ater. 
A num

ber w
ere n

o
t 

strip
p

ed
 
th

is y
ear b

u
t are b

ein
g
 k

ep
t 

fo
r th

e 
th

ird
 y

ear.

A dom
estic 

stra
in
 
o
f 

R
ainbow

 
tro

u
t 

grow
n 

at 
14C

 w
ere 

found to
 have 

th
e 

h
ig

h
est 

grow
th 

ra
te 

and b
est 

saltw
ater 

ad
ap

tatio
n
. 

S
eapen 

rearin
g
 began 

in
 

D
ecem

ber at 
40g w

ith
 
th

e 
firs

t m
arketable 

siz
e 

(250g) 
ex

p
ected 

12-14 
m

onths 
from

 h
atch

in
g

. 
T

his 
sp

ecies 
show

s 
ex

cellen
t p

o
te

n
tia

l 
as 

a 
"
fille

r 
sp

ecies" 
sin

ce 
its

 
rep

ro
d

u
ctiv

e 
cy

cle 
is 

approxim
ately 

6 
m

onths 
rem

oved 
from

 
P

acific 
salm

on, 
th

u
s 

v
irtu

a
lly

 
elim

inating"dow
n 

tim
e"in

 
th

e h
atch

ery
.

S
u
rv

iv
al 

and hom
ing o

f 
accelerated

 
grow

th, 
seapen 

reared
 
P

acific 
salm

on 
(C

oho, 
C

hinook 
and 

S
ockeye) 

from
 D

eparture B
ay has been poor over 

th
e 

th
ree 

y
ear 

tria
l p

erio
d

. 
T

his 
in

cid
en

tal 
fin

d
in

g
 is 

im
p
o
rtan

t 
in 

assessin
g
 p

o
ssib

le 
su

ccess 
o
f ocean 

ran
ch

in
g
 o

f seapen 
reared

 P
acific 

salm
on

D
enm

ark 

(B
. 

H
offm

ann)

E
ish

 C
u
ltiv

atio
n

In
 

1978 a sm
all 

scale 
experim

ent 
co

n
cern

in
g th

e rearin
g
 o

f rainbow
 tro

u
t 

in
 

h
eated

 
e
fflu

e
n
ts from

 a co
n
v
en

tio
n
al pow

er p
lan

t w
as 

sta
rte

d
 in

 H
olding 

F
jo

rd
. 

It 
is 

planned to
 

in
clu

d
e rearin

g
 o

f th
e 

o
y
ster C

rasso
strea ffi^as

in 
1 Q7Q 

..........................a
a

-----

In
 th

e M
arine L

ab
o
rato

ry
 in

 E
lsin

o
re 

a program
m

e w
ith

 tu
rb

o
t 

S
cophthalm

us 
has 

been sta
rte

d
 in

 1978. 
T

he purpose 
o
f th

e 
p
ro

ject 
is,am

ong 
o

th
ers,to

 
o
b
tain

 h
ig

h
 su

rv
iv

al ra
te

s from
 egg to

 m
etam

orphosis.

A num
ber o

f com
m

ercial fish
 farm

s 
in

 m
arine w

aters h
as 

sta
rte

d
 up in

 1978. 
A

li 
o
f 

th
ese 

farm
s 

produce rainbow
 tro

u
t. 

It 
is 

expected
 th

a
t 

th
e num

ber 
o
f D

anish m
arine 

tro
u
t 

farm
s w

ill 
in

crease 
d
u
rin

g
 th

e n
ex

t 
few

 y
ears.
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S
h P

im
 R

h

A
 
h
a
tc

h
in

g
 

sy
ste

m
 
in

c
lu

d
in

g
 
re

a
rin

g
 
ta

n
k

s 
fo

r 
th

e
 

E
u
ro

p
e
an
 
lo

b
s
te

r 

H
o

m
aru

s 
v
u
lc

a
n
is 

h
a
s 

b
e
e
^
 

d
e
v

e
lo

p
e
d
 

in
 
th

e
 

M
a
rin

e 
L

a
b
o
ra

to
ry
 

in
 

E
l s

in
o
n
e
.

A 
m

ean
in

g
 

p
ro

g
ram

 
h
a
s 

b
een

 
c
a
rrie

d
 

c
u
t 

s
u
c
c
e
s
s
fu

lly
 

in
 

1
9

7
8

.

In
 

th
e
 

L
lm

fjo
rd
 

a 
tra

n
s
p
la

n
tâ

t io
n
 

p
ro

g
ra

m
 
w

ith
 
M

y
tilu

s 
e
d
u
lis

 
h
a
s 

s
ta

rte
d
 

u
p
. 

T
h
e 

m
u
sse

ls 
a
re
 

fish
e
d
 

in
 
a
re

a
s
 
w

ith
 
h
ig

h
 
p
o
p
u
la

tio
n

 

d
e
n
s
itie

s
 

an
d
 

th
e
n
 

m
oved 

b
y
 
b

o
a
t 

to
 

a
re

a
s 

s
u
ita

b
le
 

fo
r 

M
y
tilu

s » 

b
u
t 

w
ith

 
lo

w
 
p
o
p
u
la

tio
n
 
d
e
n
s
itie

s
.

F
in

la
n
d

 

(P
. 

T
u
u
n
a
in

e
n
)

T
he 

fo
u
r 

y
e
a
r's
 

p
e
rio

d
 
o
f 

e
x

p
e
rim

e
n

ts 
w

ith
 
th

e
 
re

a
rin

g
 

o
f 

B
a
ltic

 

salm
o
n
 

(S
alm

o 
s
a
la

r) 
sm

o
lts 

fo
r 

sto
c
k
in

g
 
p
u
rp

o
se

s 
in
 
th

e
 
b
ra

c
k
ish

 
(6
 

°
/o

o
) 

c
o
o
lin

g
 
w

a
te

r 
o

f 
an
 
e
le

c
tric

 
p

o
w

er 
p
la

n
t 

w
as 

c
o

m
p
le

te
d

 

in
 

1
9
7
8

. 
T

h
e 

re
s
u
lts

 
h
av

e 
b

een
 

v
e
ry
 

p
ro

m
isin

g
 

an
d
 
p

la
n

s 
h
av

e 
b

een
 

m
ade 

to
 

c
o
n
stru

c
t 

a 
la

rg
e
r 

e
x
p
e
rim

e
n
ta

l 
fis

h
 

farm
 

in
 

c
o
n
n
e
c
tio

n
 

w
ith

 
a 

n
u

c
le

a
r 

p
o

w
er 

p
la

n
t.

T
he 

F
in

n
ish

 
fis

h
 

farm
s 

h
av

e a sh
o
rta

g
e
 

o
f 

salm
o
n
 

eg
g

s 
b
e
c
a
u
se
 

m
any 

o
f 

th
e
 
n

a
tu

ra
l 

sto
c
k
s 

o
f 

B
a
ltic

 
salm

o
n
 

h
av

e 
d
ie

d
 

o
u
t 

a
s 

a 
c
o
n
se

­

q
u

en
ce 

o
f 

c
o
n
s
tru

c
tio

n
 

o
f 

dam
s 

in
 
th

e
ir 

sp
aw

n
in

g
 
riv

e
rs
 

o
r 

th
e

 

n
u
m

b
er 

o
f 

th
e
 

sp
a
w

n
e
rs 

h
a
s 

o
een

 
d
e
c
re

a
se

d
 

b
e
c
a
u
se

.o
f 

th
e
 

h
eav

y
 

fis
h

in
g
 
p
re

s
su

re
 

in
 
th

e
 

se
a
. 

B
ecau

se 
o
f 

th
e
 

la
c
k
 
o
f 

eg
g
s 

fro
m

 w
ild

 

fis
h
 

salm
o

n
 
a
re
 
re

a
re

d
 
in
 
fre

s
h
 
w

a
te

r 
fis

h
 

farm
s 

fo
r 

p
ro

d
u

c
tio

n
 o

f 

e
g
g
s. 

H
o
w

ev
er3 

th
e
 
q
u
a
lity

 
o
f 

eg
g

s 
p
ro

d
u
c
e
d
 

in
 
th

is
 

w
ay 

is
 

n
o

t 

v
e
ry
 

g
o

o
d

. 
T

h
e
re

fo
re
 

e
x
p
e
rim

e
n
ts 

a
re
 

g
o
in

g
 

o
n
 
to
 
re

a
r 

salm
o

n
 

in
 

n
e
t 

c
a
g
e
s 

in
 

b
ra

c
k
ish

 
w

a
te

r 
fo

r 
th

is
 

p
u
rp

o
se

. 
A

iso
 

salm
o
n
 

sm
o

lts 

h
av

e 
b
e
e
n
 

in
tro

d
u
c
e
d
 
in

to
 

th
e
 
B

a
ltic

 
a
t 

th
e
 

m
o
u
th

s 
o
f 

su
c
h
 
riv

e
rs

, 

w
h
ere 

th
e
 

c
a
p

tu
re
 

o
f 

th
e
 

sp
a
w

n
e
rs 

can
 

b
e 

a
rra

n
g
e
d
.
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T
o 

in
c
re

a
se
 

th
e
 

sto
c
k
s 

o
f 

salm
o

n
 

an
d
 

s
e
a
-tro

u
t 

(S
alm

o
 
tr

u
tta

 
tr

u
tta

 ) 

in
 

th
e
 
B

a
ltic

 
in

tro
d
u
c
tio

n
s
 

o
f 

sm
o
lts 

h
av

e 
b

een
 

in
c
re

a
se

d
 

y
e
a
r 

by 

y
e
a
r. 

In
 
a
d

d
itio

n
 

a 
salm

o
n
 
riv

e
r, 

S
im

o
jo

k
i 

R
iv

e
r, 

flo
w

in
g
 

in
to
 

th
e

 

G
u
lf 

o
f 

B
o

th
n

ia
 

w
as 

re
s
to

re
d
 
a
fte

r 
th

e
 

lo
g
 
flo

a
tin

g
 

h
ad
 

b
e
e
n
 
f
in

­

ish
e
d
 

in
 
it. 

A
fte

r 
re

s
to

ra
tio

n
 

th
e
 
d

e
n

s
itie

s
 

o
f 

salm
o

n
 
p

a
rrs
 

in
 

th
e
 

ra
p
id

s 
in

c
re

a
se

d
 

re
m

a
rk

a
b

ly
. 

R
e
s
to

ra
tio

n
 

o
f 

som
e 

trib
u

ta
rie

s
 

o
f 

T
o
rn

io
n
jo

k
i 

R
iv

e
r, 

a
iso
 

flo
w

in
g
 

in
to
 

th
e
 

G
u

lf 
o
f 

B
o

th
n

ia
, 

b
eg

an
 

in
 

1
9

7
8
. 

B
e
fo

re
 
c
le

a
rin

g
 

th
e
 
ra

p
id

s
 

o
f 

s
to

n
e
s 

fo
r 

lo
g
 
flo

a
tin

g
 

th
e
se

 

trib
u
ta

rie
s
 

h
av

e 
b
een

 
im

p
o
rta

n
t 

sp
a
w

n
in

g
 
riv

e
rs
 

fo
r 

s
e
a
-tro

u
t.

T
h
e 

c
o
m

m
erc

ia
l 

p
ro

d
u
c
tio

n
 
o
f 

ra
in

b
o
w
 
tro

u
t 

(S
alm

o
 
g
a
ird

n
e
ri) 

in
 

n
e
t 

c
ag

e
s 

in
 

F
in

la
n

d
's 

so
u
th

-w
e
ste

rn
 

a
rc

h
ip

e
la

g
o
 

is
 

c
o
n
tin

u
a
lly

 

in
c
re

a
s
in

g
, 

a
m

o
u
n
tin

g
 

3
0
0
-4

0
0
 
t 

in
 

1
9
7
8

.

F
ra

n
ce

(J
. 

A
u
d
o
u
in
 
e
t 

L
. 

L
a
u

b
ie

r)

A
) 

P
o
isso

n
s 

(L
. 

L
au

b
ier)

1. PO
ISSO

N
S 

SALM
ONIDES

L
'a

c
tiv

ité
 

a 
été 

co
n

centrée 
en 

ce 
qui 

concerne 
l'é

le
v
a
g
e 

en 
m

er 
du 

saum
on 

C
oho 

(O
ncorhynchus 

k
isu

tch
) 

su
r 

l'é
tu

d
e 

de 
la 

gam
étogenèse 

e
t 

de 
la 

ponte 
en 

c
a
p
tiv

ité
, 

e
t 

dans 
une 

m
oindre m

esure 
su

r 
les 

problèm
es 

de 
d

éséq
u

ilib
re 

p
h
y
sio

­
lo

g
iq

u
e 

e
stiv

a
l 

en 
eau 

de 
m

er à 
sa

lin
ité

 
élev

ée, 
en 

fo
n

ctio
n
 

de 
la 

n
o

u
rritu

re
. 

P
our 

les 
élev

ag
es 

de 
tru

ite
s 

arc-en
-ciel 

(Salm
o g

aird
n
eri ), 

les 
travau

x
 

o
n
t 

p
o

rté 
su

r 
la 

d
éterm

in
atio

n
 

de 
la 

ta
ille

 
de 

passage 
brusque 

de 
1

'eau 
douce 

à 
l'e

au
 

de 
m

er.

2
- 

PO
ISSO

N
S_M

A
RIN

S

2
.1

. 
B

ar 
(D

icen
tra

rchus 
lab

rax
)

On 
d
o
it 

d
'ab

o
rd
 

so
u
lig

n
er 

l'accro
issem

en
t 

de 
la 

p
ro

d
u
ctio

n
 

to
tale

 
d

'alev
in

s 
: 

pius 
de 

700 
000 

alev
in

s o
n
t 

été 
p
ro

d
u
its 

en 
1978, 

dans 
d
iffé

re
n
ts 

étab
lissem

en
ts 

p
u
b
lics 

ou 
p
riv

és.O
n
 

p
eu

t escom
pter 

une 
producción 

com
m

erciale 
co

rresp
o
n
d
ante 

d
'u

n
e 

d
izain

e 
de 

tem
nes 

en 
fin

 
d
'an

n
ée 

1979. 
On 

a 
p
o
u
rsu

iv
i 

les 
études 

su
r 

l'a
m

élio
ratio

n
 

des 
alim

en
ts 

com
posés 

sous 
form

e 
de 

m
icro

p
arti­

cu
les 

pour 
les 

larv
es 

de 
b

ar.
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2
.2

. 
D

aurade 
(S

parus 
au

ratu
s)

L
'e

ffo
rt 

a 
principalem

ent, 
p
o
rté 

su
r 

le 
développem

ent 
la

rv
a
ire

. 
La 

p
ro

d
u
ctio

n
 
d
'alev

in
s 

a 
a
tte

in
t en 

1978 
20 

000 
ju

v
é
n
iles, 

e
t 

la 
su

rv
ie 

depuis 
l'o

e
u
f 

a 
a
tte

in
t 

dans 
certain

s 
cas 

IO
 

%
. 

Il 
sem

ble 
donc 

que 
certain

s 
problèm

es 
d

'alim
en

tatio
n
 
e
t 

de 
co

n
d
itio

n
s 

g
én

érales 
d
'élev

ag
e 

posés 
depuis 

1970 
so

n
t 

en 
voie 

d
'ê

tre
 

réso
lu

s.

2
.3

. 
S

ole 
(S

olea 
so

le
a)

Il 
a 

été 
p
ro

d
u
it 

pius 
de 

20 
000 

ju
v
én

iles 
de 

so
les 

(quelques 
gram

m
es 

de 
poids 

in
d

iv
id

u
el) 

co
n

d
itio

n
n

és 
à 

consom
m

er en 
alim

en
t 

sec 
sous 

form
e 

de 
granii 

lé,av
ec 

20 
% 

de 
su

rv
ie 

depuis 
l'é

clo
sio

n
 

des 
larv

es. 
L

es 
ré

su
lta

ts 
p

erm
etten

t, 
to

u
t au 

m
oins 

au 
plan 

sc
ie

n
tifiq

u
e 

et' tech
n
iq

u
e, 

d
'en

v
isag

er 
la 

ré
alisa

tio
n

 
d
'u

n
e 

ëclo
serie 

p
ilo

te 
de 

so
les.

2
.4

. 
T

urbot 
(P

setta 
m

axim
a)

En m
atière 

de 
cro

issan
ce 

avec 
u

tilisa
tio

n
 

d
'alim

en
ts 

com
posés, 

on 
a 

obtenu 
de 

bons 
ré

su
lta

ts, 
en 

b
assin

s 
e
t en 

cages. 
L

es 
d
iffic

u
lté

s 
en

reg
istrées 

au 
cours 

des 
années 

p
récéd

en
tes 

en m
atière 

d
'élev

ag
e 

la
rv

aire 
n
'o

n
t 

to
u
jo

u
rs 

pas 
été 

réso
lu

es, 
e
t 

les 
taux 

de 
su

rv
ie 

obtenue 
dem

eurent 
très 

fa
ib

le
s.

B
) 

M
ollusques, 

A
lgues 

e
t C

ru
stacés 

(J
. 

A
udouini)

M
ollusques
P

ecten
id

és. 
E

x
p
érien

ces de 
captage

P
ecten

 m
axim

us 
: 

25 
OOO 

co
llecteu

rs 
ont 

été 
im

m
ergés 

en la
ie
 de

S
t 

B
rieu

c.

L
a fix

atio
n
 a été 

tard
iv

e 
et le

 rendem
ent du cap

tag
e a été 

com
pris 

en
tre 

IO
 
et 

30 p
ar 

c
o
llec

te
u
r.

2000 
co

llecteu
rs 

o
n
t 

été p
lacés 

en R
ade de B

rest 
et B

aie de 
C

am
aret 

: 
il 

n
'y
 a pas 

eu de fix
a
tio

n
.

L
ors 

d
'u

n
e 

o
p

ératio
n
 de repeuplem

ent on a observé un 
taux de 

su
rv

ie de 
50%

, 

15 m
ois 

ap
rès 

le
 

sem
is.

C
es 

ex
p

érien
ces 

o
n
t 

été 
effectu

ées p
ar le

 CNEXO 
en 

co
llab

o
ratio

n
 avec 

les 

organism
es p

ro
fessio

n
n

els 
lo

cau
x
.

C
hlam

ys v
a
ria 

et 
C

hlam
ys 

o
p

e
rc

u
laris.

En rad
e de 

B
rest, 

3OOO 
co

llecteu
rs 

o
n
t 

été u
tilisé

e
s. 

O
n a observé deux 

fix
a
tio

n
s p

rin
c
ip

a
les, 

la
 p

rem
ière 

a donné 
5 

à 700 
C

hlam
ys v

a
ria p

ar c
o
lle

c
teu

r 

la
 seconde 

3OOO. 
(C

om
ité 

lo
cal 

des P
êches M

aritim
es 

et C
N

EX
0).

3OOO 
co

llecteu
rs 

o
n
t 

été 
im

m
ergés 

en B
aie 

de Q
uiberon 

(iS
T

P
ib). 

L
es 

ré
su

l­

ta
ts 

du 
cap

tag
e o

n
t 

été 
fa

ib
le

s 
com

m
e l'an

n
ée p

récéd
en

te. 
Le n

aissain
 o

b
ten

u
, 

des­

tin
é 

au 
secteu

r de R
é-O

léron a été p
lacé 

en p
rég

ro
ssissem

en
t 

dans 
d
es"lan

tern
es 

jap
o
n
aises".



7enerid.es 
:

D
es 

ex
p

érien
ces 

d
'élev

ag
e 

en su
rélév

atio
n
 

de 
D

oldi tap
es 

d
ecu

ssata, 
R

uditapes 

p
h
ilip

p
in

aru
m
 
et ^

rc
e
n
a
ria

 m
ercen

aria, 
com

m
encées 

en 
1974 

se 
so

n
t p

o
u
rsu

iv
ies.

D
ans 

le
s 

site
s 

reten
u

s, 
la
 cro

issan
ce observée 

a été 
tro

p
 
len

te pour .ju
stifie

r une 

ex
ten

sio
n
 ae 

ce 
t -pe d

'élev
ag

e.

En revanche, 
de m

eilleu
rs 

ré
su

lta
ts 

o
n
t 

été obtenus 
en c

la
ire

s 
e
t 

en lagunes 

su
r les 

deux espèces 
de p

alo
u
rd

es 
p
ré

c
ité

es. 
D

es 
essais 

o
n
t p

o
rté 

su
r 3O 

000 
R

udi­

tap
es 

d
ecu

ssata 
(iSlT

Iw
 La 

írí¿L
3L

A
D

E).

A l'Ile
 

xudy 
(OiJEÆ

O-ûGJb) 
des 

ex
p
érien

ces p
o

rtan
t 

su
r p

iu
s 

de 
120 000 

R
udita­

pes p
h
ilip

p
in

aru
m
 o

n
t m

ontré un 
tau

x
 ae 

su
rv

ie a
lla

n
t de 

29 à 
ó5>-- selo

n
 la

 
ta

ille
 

in
itia

le
 

au n
aissain

 p
ro

v
en

an
t d

’é
clo

se
rie

. 
L

a 
ta

ille
 

de 
7 

m
ois 

au 
sem

is 
sem

ble 
ê­

tre
 le

 m
inim

um
 p

erm
ettan

t un 
taux de 

su
rv

ie 
su

p
érieu

r à 
5Op' ap

rès 
16 m

ois 
d
'élev

ag
e.

la
iio tid

es
D

es 
orm

eaux de 
18 à 

25 
m

ois p
ro

v
en

an
t 

de 1
'¿telo

serie d'A
rgenton 

(CLEX
O

-CO
B)

o
n

t 
été m

is 
en p

lace à 
d

en
sités v

ariab
les 

dans 
des h

a
b
itats 

a
rtific

ie
ls
 

en B
retagne 

N
ord. 

Le 
tau

x de 
recap

tu
re 

9 m
ois 

ap
rès 

l'im
m

ersio
n
 a a

tte
in

t 70Í4.

A
lgues 

:
L

'étu
d

e 
des 

p
o

ssib
ilité

s 
de 

cu
ltu

res 
en b

assin
s 

de l'a
lg

u
e
 

rouge 

C
hondrus 

crisp
u

s 
a 

été p
o
u
rsu

iv
ie 

en 
1978 

et une com
paraison des 

ré
su

lta
ts 

obtenus 
en c

irc
u

its 
o
u
v
ert 

et 
sem

i-ferm
é 

a été 
fa

ite
 

(IST
PM

).

U
n 

traitem
en

t p
rév

en
tif 

co
n
tre le

s 
ép

ip
h
y
tes 

a été u
tilisé

 
avec 

suc­

cès. 
C

ependant, 
l'en

sem
b
le 

des 
ré

su
lta

ts 
co

n
d
u
it à une p

ro
d
u
ctio

n
 m

axim
ale 

de 
25 

à 
30 

tonnes p
ar h

ectare 
e
t p

ar an, 
qui 

ne perm
et pas 

d
'a

tte
in

d
re
 la

 

re
n
ta

b
ilité

. 
L

a rech
erch

e 
de v

a
riété

s 
à 

cro
issan

ce p
iu

s 
élev

ée que 
la

 m
oyen­

ne 
e
st 

en
v
isag

ée.

C
ru

stacés.

hom
ards.

La p
ro

d
u
ctio

n
 de p

o
st-larv

es 
des 

E
clo

series 
a 

été 
la
 su

iv
an

te 
en 1978

-E
clo

serie de 
l
’Ile

 d'Y
eu 

(iS'IPM
) 

: 120 
000

-E
clo

serie de 
l'Ile

 de 
H

ouat 
: 

35 
000

-E
clo

serie de 
l'Ile

 de 
S

ein 
: 

3O 
000

L
'étu

d
e 

com
parative de 

la
 cro

issan
ce 

en c
a
p

tiv
ité du hom

ard 
européen, 

du hom
ard am

éricain
 e

t des h
y
b
rid

es 
s'e

st p
o
u
rsu

iv
ie 

(iST
PL

i).

L
an

g
o

u
stes.

U
ne 

étu
de 

de la
 cro

issan
ce 

en 
c
a
p
tiv

ité 
de la

 lan
g
o
u
ste 

P
alin

u
ru

s

elep
h
as 

a 
été 

en
trep

rise 
(iS

ÏP
te)



b
rev

ettes.

O
ne 

étu
de 

de 
la
 p

h
y

sio
lo

g
ie 

des 
larv

es 
de P

enaeus 
.japonicus 

a 
été 

e
n
trep

rise 
(üéüX

O
-C

O
h). 

h
ile 

a p
o
rté 

su
r les p

o
in

ts 
su

iv
an

ts 
:

-m
esure des 

b
eso

in
s 

re
sp

ira
to

ire
s 

des 
d
iffé

re
n
ts 

stad
es 

la
rv

a
ire 

en fo
n

ctio
n
 ae 

la
 
tem

p
ératu

re.

-m
esure de 1 ' in

g
éstio

.' 
des 

larv
es 

en 
fo

n
ctio

n
 de leu

rs p
o
ias 

aux d
iffére

n
ts 

stad
es.

C
eci 

a co
n

d
u

it a 
é
ta

b
lir le

 
b
ilan

 
én

erg
étiq

u
e 

des 
stad

es 
N

auplius, 

noe, 
e
t m

y
sis. 

C
es 

rech
erch

es 
p
erm

etten
t 

de d
éterm

in
er le

 n
iv

eau de 
co

n
cen

tra­

tio
n
 

de 
la

 n
o
u
rritu

re 
et 

le
s 

b
eso

in
s 

en o 
y gène au co

u
rs 

de 
l

’élev
ag

e.

un tra
v
a
il 

de 
o
io

m
étrie d

estin
é à ap

p
récier la

 v
a
ria

b
ilité

 
g
én

étio
u
e 

ae 
la
 descendance d

’une m
êm

e 
fem

elle de P
enaeus 

jap
o
n
icu

s, 
au 

cours 
des 

généra 

rio
n
s 

su
ccessiv

es 
en 

élev
ag

e, 
a été 

com
m

encé.

O
ne 

étude 
a été 

en
trep

rise 
co

n
cern

an
t le

s 
co

n
d

itio
n

s 
de m

atu
ratio

n
 

o
v
arien

n
e de P

enaeus vannam
ei.

G
erm

an D
em

ocratie R
epublic

(W
. 

L
oos)

In
 

1
9
7
8
 

th
e
 
fo

llo
w

in
g
 
s
c
ie

n
tific

 
a
n
d
 
te

c
h
n
ic

a
l 

ta
s
k
s
 

h
av

e 
b

een
 

c
a
rrie

d
 

o
u
t 

in
 
th

e
 
fie

ld
s
 

o
f 

m
a
rin

e
 
a
q
u
a
c
u
ltu

re
:

1
. 

D
e
v
e
lo

p
m

e
n
t 

o
f 

a 
p
ro

c
e
d
u
re
 
fo

r 
th

e
 

p
ro

d
u
c
tio

n
 

o
f 

ra
in

b
o

w
tro

u
t 

fin
g
e
rlin

g
s
 
in
 
flo

a
tin

g
 
c
a
g
e
s 

b
e
in

g
 
p

la
c
e
d
 
in
 
n

a
tu

ra
lly

 
te

m
p
e
ra

te
d
 
b
ra

c
k
ish

 
w

a
te

r. 
T

he 
e
x
p
e
rim

e
n
ts 

c
a
rrie

d
 
o

u
t 

w
ith

 
* 

a 
s
a
lt 

c
o

n
te

n
t 

b
e
tw

ee
n
 
7
,5
 

/o
o
 

an
d
 

1
0

,5
 
°/o

o
 

a
s 

w
e
ll 

a
s 

w
ith

 
a 

te
m

p
e
ra

tu
re
 

o
f 

th
e
 
w

a
te

r 
b
e
tw

ee
n
 

7 
°G
 

a
n
d
 

2
3
 

°G
 

h
av

e 
b

een
 

s
u
c
c
e
s
s
fu

l 
(W

e
ig

h
t 

o
f 

fis
h
 
a
t 

th
e
 
s
ta

r
t 

o
f 

th
e
 

e
x
p
e
rim

e
n
t 

b
e
in

g
 

1 
g
). 

T
he 

a
p

p
lie

d
 
te

c
h

n
iq

u
e
 

(n
e
t 

c
a
g
e
s, 

fe
e
d
in

g
 

m
a­

c
h
in

e
s) 

h
a
s 

b
e
e
n
 
s
u

c
c
e
s
s
fu

l.

2
. 

U
tilis

a
tio

n
 

o
f 

h
e
a
te

d
 
b
ra

c
k
ish

 
c
o
o
lin

g
 
w

a
te

r 
o
f 

a 
p
o
w

er 
s
ta

tio
n
 
fo

r 
th

e
 

p
ro

d
u
c
tio

n
 

o
f 

ra
in

b
o
w
 
tro

u
t 

fin
g
e
rlin

g
s
 

in
 

w
in

te
r. 

E
x
p
e
rim

e
n
ts 

o
f 

re
a
rin

g
 
th

e
 

fry
 

o
f 

ra
in

b
o

w
 
tro

u
t 

h
av

e 
b
e
en
 
in

itia
te

d
 
w

ith
o
u
t 

a
d
d
itio

n
a
l 

im
p

ro
v

em
en

t 
o
f 

th
e
 
w

a
te

r.

3
. 

C
u

ltu
rin

g
 

o
f 

a 
ra

in
b

o
w
 
tro

u
t 

sto
c
k
 
b

e
in

g
 
re

s
is

te
n
t 

a
g
a
in

s
t 

d
is

e
a
s
e
s
 
in
 
th

e
 

b
ra

c
k
ish

 
w

a
te

r. 
F

ir
s
t 

re
s
u
lts

 
sh

o
w
 

an
 
in

­
c
re

a
se

d
 
s
ta

b
ility

 
a
g

a
in

s
t 

V
ib

rio
s
is
 

an
d
 

o
th

e
r 

b
a
c
te

ria
l 

d
is

e
a
s
e
s
.

4
. 

In
v
e
s
tig

a
tio

n
 

o
f 

s
a
lt 

c
o
n

te
n

t 
to

le
ra

tio
n
 

c
o

n
c
e
itin

g
 
th

e
 
fry

 
o

f 
H

y
p
o
p
h
th

a
lm

ic
h
ty

s 
m

o
ly

trix
 

a
n
d
 
A

ris
tic

h
ty

s
 
n
o
b
ilis

. 
F

ir
s
t 

re
s
u

lts
's

h
o

w
 
th

a
t 

th
e
'm

o
rta

lity
 w

ill 
b

e 
s
ig

n
ific

a
n
tly

 
in

­
c
re

a
se

d
 
if
 

th
e
 
s
a
lt 

c
o

n
te

n
t 

e
x

c
e
e
d

s 
4
-
6
 

ö
/o

o
.



F
ed

eral R
epublic 

o
f G

erm
any

(K
. 

T
iew

s)

M
y

tilu
s 

e
d
u
lis

 ;

R
a
ft 

c
u

ltu
re
 

e
x
p
e
rim

e
n
ts 

in
 

p
o

w
er 

p
la

n
t 

e
fflu

e
n
ts
 

in
 
th

e
 

K
ie

l 

B
ig

h
t w

ere 
c
o
n
tin

u
e
d
 

a
s 

w
e
ll 

a
s 

th
e
 

u
se
 

o
f 

M
y
tilu

s 
a
s 

fis
h
 
fe

e
d

 

in
 
ra

in
b
o
w
 
tro

u
t 

fa
tte

n
in

g
 

e
x
p
e
rim

e
n
ts 

a
t 

th
e
 

sam
e 

in
s
ta

lla
tio

n
 

(
I
n
s
titu

t 
fü

r 
M

e
e
resk

u
n
d
e
, 

K
ie

l).

G
rass o

s
tre

a
 

g
ig

a
s :

In
d
o

o
r 

e
x
p
e
rim

e
n
ts 

o
n
 

th
e
 
re

p
ro

d
u
c
tio

n
 

an
d
 
re

a
rin

g
 

o
f 

s
p

a
t 

w
ere 

c
o

n
tin

u
e
d
 

a
s 

w
e
ll 

a
s 

o
u
t—

d
o
o
r 

e
x

p
e
rim

e
n

ts 
o

n
 
th

e
 

fa
tte

n
in

g
 

o
f 

s
p
a
t 

to
 
m

a
rk

e
ta

b
le
 
s
iz

e
s
. 

A
n 

e
x
p
e
rim

e
n
ta

l 
s
ta

tio
n
 

w
as 

b
u
ilt 

a
t 

L
a
n

g
b

a
llig

a
u
 
n
e
a
r 

F
le

n
sb

u
rg

.

C
o
n
ta

in
e
r 

c
u
ltu

re
 

e
x
p
e
rim

e
n
ts 

o
n
 
v

a
rio

u
s 

p
la

c
e
s 

a
lo

n
g
 

th
e
 

G
-erm

an 

N
o
rth

 
S

ea 
a
n
d
 
B

a
ltic

 
c
o

a
sts 

w
ere 

a
iso

 
c
o
n
tin

u
e
d
*

(
I
n
s
titu

t 
fü

r 
K

ü
ste

n
- 

u
n

d
 

B
in

n
e
n

fis
c
h

e
re

i, 
H

am
b
u
rg

).

F
is

h
_
n
u
tritio

n
£

W
ork 

w
as 

c
o
n

tin
u

e
d
 

on 
th

e
 

d
e
v
elo

p
m

e
n
t 

o
f 

fis
h
 
fe

e
d

s 
fo

r 
ra

in
b

o
w

 

tro
u
ts
 

in
 
w

h
ich

 
fish

m
e
a
l 

a
s 

p
ro

te
in
 
so

u
rc

e
 

w
as 

s
u
b
s
titu

te
d
 

by 

o
th

e
r 

c
o
n
v
e
n

tio
n

a
l 

an
d
 
u

n
c
o
n
v
e
n
tio

n
a
l 

p
ro

te
in
 
so

u
rc

e
s 

(In
s
titu

t 

fü
r 

K
ü
ste

n
- 

u
n

d
 
B

in
n
e
n
fis

c
h
e
re

i, 
H

am
b

u
rg

; 
In

s
titu

t 
fü

r 
M

e
e
resk

u
n
d
e
, 

K
ie

l). 
A

iso
 

th
e
 

d
e
v
e
lo

p
m

en
t 

o
f 

e
e
l 

fe
e
d

s 
w

as 
c
o

n
tin

u
e
d
 
(
I
n

s
titu

t 

fü
r 

K
ü
ste

n
- 

u
n
d
 
B

in
n
e
n
fis

c
h
e
re

i, 
H

am
b
u
rg

).

c
u
ltu

re
^

A
p

a
rt 

fro
m
 

th
e
 

w
o
rk
 

d
e
sc

rib
e
d
 
u

n
d

e
r 

M
y
tilu

s
, 

g
ro

w
th
 

an
d
 
re

a
rin

g
 

e
x

p
e
rim

e
n
ts 

o
f 

A
n
g
u
illa

 
a
n
g
u
illa

, 
S

ig
a
n
id

e
s, 

D
ic

e
n
tra

rc
h
u
s 

la
b
ra

x
, 

T
ila

p
ia
 
z
illi 

an
d
 
T

ila
p

ia
 

m
o

sam
b

ica 
w

as 
c
o

n
tin

u
e
d
 
a
t 

th
e

 

ex
p
erim

en
tal 

s
ta

tio
n
 

E
m

den 
o

f 
th

e
 

I
n
s
titu

t 
fü

r 
K

ü
ste

n
- 

u
n

d



B
in

n
e
n
fisc

h
e
re

i 
as 

w
e
ll 

a
s 

cag
e 

fa
rm

in
g
 

e
x

p
e
rim

e
n

ts 
o
f 

sa
lm

o
n

id
 

fis
h
 
in
 

th
e
 

w
e
ste

rn
 
B

a
ltic

 
b

y
 

th
e
 
I
n

s
titu

t 
fü

r 
M

e
ere

sk
u

n
d

e
, 

K
ie

l 

an
d
 

th
e
 
In

s
titu

t 
fü

r 
K

ü
ste

n
- 

u
n

d
 
B

in
n
e
n
fis

c
h
e
re

i, 
H

am
b
u
rg

.

S
Ë

Ë
iF

Ë
U

Y
Ë

ÎiU
S

.Ë
Ë

Ë
hË

ÎË
U

-Ë
Z

Ë
ÎË

™
3

.!--

W
ork 

o
n
 

th
e
 

d
e
v
e
lo

p
m

e
n
t 

o
f 

a
 
re

c
irc

u
la

tin
g
 
se

a
 
w

a
te

r 
sy

ste
m

s 
w

as 

c
o
n
tin

u
e
d
 
a
t 

th
e
 
In

s
titu

t 
fü

r 
K

ü
ste

n
- 

u
n

d
 

B
in

n
e
n
fisc

h
e
re

i 
an

d
 

th
e
 

B
io

lo
g
isc

h
e
 

A
n
s
ta

lt 
H

e
lg

o
la

n
d
, 

H
am

b
u
rg

.

M
ar

W
ork 

o
n
 
th

e
 

d
e
v
elo

p
m

e
n
t 

o
f 

te
c
h
n
ic

s 
fo

r 
th

e
 

m
a
ric

u
ltu

re
 

o
f 

m
a
rin

e
 

in
v
e
rte

b
ra

te
s
 

w
as 

c
o
n
tin

u
e
d
 
a
t 

th
e
 

K
ie

l-B
ü
lc

k
 
s
ta

tio
n
 

o
f 

th
e

 

I
n
s
titu

t 
fü

r 
M

e
ere

sk
u

n
d

e
, 

K
ie

l.

Ë îL_ E
Ë

ÎÎI2
1 °

W
ork 

to
 

d
e
v
e
lo

p
 

m
eth

o
d
s 

w
ith

 
w

h
ic

h
 
to
 

d
e
sc

rib
e
 
s
tre

s
s
 

c
o
n
d
itio

n
s 

fo
r 

fis
h
 
in
 
in

te
n
s
iv

e
 

a
q
u
a
c
u
ltu

re
 

sy
ste

m
s 

w
as 

s
ta

rte
d
 
a
t 

th
e

 

In
s
titu

t 
fü

r 
H

y
d
ro

b
io

lo
g
ie
 

u
n

d
 
B

is
c
h

e
re

iw
iss

e
n

sc
h

a
ft 

o
f 

th
e

 

U
n
iv

e
rs

ity
 

o
f 

H
am

b
u
rg

. 
In
 
a
n
 
in

itia
l 

p
h
a
se 

w
o
rk
 

c
o
n
c
e
n
tra

te
d
 

o
n

 

e
e
ls

 .

Y
Ë

Ë
Ë

iË
-Ë

ÎÎË
B

-Ë
ïE

Ë
fiH

Ë
U

ÎË
 

r
ain

b
o
w
 

tro
u
ts k

ep
t 

in
 

c
a
g

e
s 

in
 

th
e

 

F
le

n
sb

u
rg
 
fjo

rd
, 

E
c
k
e
rn

fö
rd

e
 
F

jo
rd
 

an
d
 
K

ie
l 

fjo
rd

 
w

ere 
c
a
rrie

d
 

o
u

t 
a
t 

th
e
 
In

s
titu

t 
fü

r 
K

ü
ste

n
- 

u
n

d
 

B
in

n
e
n
fis c

h
e
re

i, 
H

am
b
u
rg

.

G
age 

fa
rm

in
g
 

e
x
p
e
rim

e
n
ts 

w
ith

 
ra

in
b
o
w
 
tro

u
ts
 

w
ere 

c
o
n
tin

u
e
d
 
in

 

th
e
 

F
le

n
sb

u
rg
 
fjo

rd
 

an
d
 
th

e
 

E
c
k
e
rn

fö
rd

e
 

F
jo

rd
 a

t 
th

e
 

In
s
titu

t 

fü
r 

K
ü
ste

n
- 

u
n
d
 

B
in

n
e
n
fis

c
h
e
re

i, 
H

am
b
u
rg

.

Ic
e
la

n
d

(F
ish

e
rie

s
 

A
sso

c
ia

tio
n
 

o
f _

Ic
e

 lan
ci 

Jó
h
a
n
n
sso

n
)

In
 

1
9

7
8
 

e
x

p
e
rim

e
n
ts 

in
 
fa

rm
in

g
 

salm
o
n
 
in
 
flo

a
tin

g
 

c
a
g
e
s 

w
ere 

c
a
rrie

d
 

o
u

t 
in
 

tw
o 

p
la

c
e
s. 

O
n 

th
e
 

so
u
th
 
c
o
a
st 

a
t 

H
a
fn

ir 
o
n
 

C
ape 

R
e
y
k
ja

n
e
s 

an
d
 

in
 
th

e
 

n
o
rth

 
c
o
u
n
try
 

a
t 

e
stu

a
ry
 

L
ak

e 
L

on 
in
 
th

e
 
d
is

tr
ic

t 
K

e
ld

u
h
v
e
rfi. 

In
 
b

o
th

 
p

la
c
e
s 

th
e
 

salm
o
n
 

w
ere 

fe
d
 

o
n
 
d
ry
 
p
e
lle

ts
. 

E
x
p
e
rim

e
n
ts 

a
re

 
s
till 

ta
k
in

g
 

p
la

c
e
 
a
t 

L
ón 

in
 
K

e
ld

u
h
v
e
rfi.

A
 

co
m

p
an

y
, 

e
s
ta

b
lis

h
e
d
 

in
 

1
9
7
8
 

in
 
G

rin
d
a
v
ik
 

on 
C

ap
e 

R
e
y
k
ja

n
e
s 

h
a
s 

h
ad
 

c
h
a
rg

e
 

o
f 

e
x

p
e
rim

e
n

ts 
in
 

salm
o
n

 
fa

rm
in

g
 

in
 
s
a
lt 

w
a
te

r 
in
 
ta

n
k
s 

o
n
 

la
n
d
. 

S
a
lt 

w
a
te

r 
fro

m
 

d
r
ill 

h
o
le

s 
is
 

pum
ped 

in
to
 

th
e
 

fe
e
d
in

g
 
ta

n
k
s.
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ire
 la

n
d

i'io 
re

p
o
rt 

re
c
e
iv

e
d

N
e
th

e
rla

n
d
s

( 
T

ri. 
J
. 

T
ie

n
s ir

a
 

an
d
 

M
. 

F
o
n
d
s)

A
 ) 

M
in

is
te

rie
 

v
an
 

L
an

a bouw
 

en
 

V
isse

ri,!
D

ire
c
to

^
a
a
t-G

e
n

e
ra

a
l 

v
o
o
r 

L
a
n

d
in

ric
h

tin
g

, 
G

ro
n
d
-en

 
B

o
sb

eh
eer 

( T
ri. 

T
i 

T
ien

e tra
 )

I. 
A 

stu
d
y carried

 
out by M

ii 
R

. 
D

i.jkem
a

a. 
T

he 
fe

a
sib

ility
 

of 
seafish

 farm
ing

In 
1978 

a stu
d
y has 

been 
sta

rte
d
 

to 
assess 

th
e p

o
ssib

ilitie
s 

and th
e 

p
o
te

n
tial 

o
f 

th
e 

com
m

ercial 
farm

ing o
f 

seafish
 
in
 

th
e N

eth
erlan

d
s. 

T
his 

stu
d

y 
concerns 

co
astal 

aq
u

acu
ltu

re 
as w

ell as 
th

e use 
o
f co

o
lin

g
 w

ater fo
r aq

u
acu

ltu
ral p

u
rp

o
ses.

F
or co

astal w
ater aq

u
acu

ltu
re 

th
e 

tem
p
eratu

re 
range 

of th
e 

co
astal w

ater allow
s 

ex
clu

siv
ely

 
th

e 
cu

ltu
re 

o
f 

co
ld

w
ater 

sp
ecies 

lik
e 

S
alm

onids, 
and even th

is 
cu

ltu
re 

w
ill have 

to
 

faoe 
th

e risk
 
o
f th

e 
o
ccu

rren
ce 

of 
co

ld w
ater m

o
rtality

 
about 

once 
each n

in
e y

ear. 
B

esid
es, 

in
 m

ost 
areas 

sum
m

er w
ater tem

p
eratu

res 
in
 

som
e y

ears 
exceed 20°C

o 
C

ounting in
 th

is 
k
in

d
 o

f lo
sses 

a rainbow
 tro

u
t 

farm
ing o

p
eratio

n
 w

ith
 a p

ro
d
u
ctio

n
 o

f 100 to
n

s/y
ear could becom

e p
ro

fitab
le 

w
ith

in
 
3
-
4
 y

ears. 
F

or A
tlan

tic 
salm

on th
e b

reak
-ev

en
 p

o
in

t 
w

ould lie
 
at 

a y
early

 p
ro

d
u
ctio

n
 o

f about 
50 

to
n

s.
A

n advantage 
is 

th
e 

ex
ten

sio
n
 o

f th
e 

grow
ing season w

hich, 
in
 th

e D
utch 

co
astal 

w
aters, 

is 
co

n
sid

erab
ly
 lo

n
g
er th

an e
,g

. 
in

 N
orw

ay. 
D

isadvantages 
are 

th
e b

efo
re 

m
entioned sea w

ater tem
p
eratu

re 
ran

g
es, 

th
e 

p
au

city
 o

f su
ita

b
le

, 
sh

eltered
 areas, 

w
ater p

o
llu

tio
n
 and re

c
re

a
tio

n
a
l 

p
ressu

re.

C
u
ltu

re 
in
 co

o
lin

g
 w

ater of 
fla

tfish
 sp

ecies 
(so

le 
and tu

rb
o
t) 

could p
o
ssib

ly
 

becom
e 

fe
asib

le 
once 

th
e p

resen
t b

o
ttlen

eck
s 

in
 th

e research
 and developm

ent 
o
f 

th
ese 

cu
ltu

res? 
la

rv
a
l p

ro
d
u
ctio

n
, 

la
rv

a
l m

o
rtality

 and early
 feed

in
g
, 

have 
been 

cleared
 aw

ay0 
In
 th

e N
eth

erlan
d
s 

a re
la

tiv
e
ly
 

sm
all am

ount 
of 

co
o
lin

g
 w

ater 
p
ro

d
u
cers 

(pow
er 

statio
n

s 
and som

e b
ig
 in

d
u

strie
s) 

is 
to
 be 

found. 
In

v
estm

en
ts 

w
ill be ra

th
e
r h

ig
h
 due 

to
 
th

e need to
 
tran

sp
o
rt 

co
o

lin
g
 w

ater from
 pow

er p
lan

t 
to
 

farm
 and h

ig
h
 ground p

ric
e
s. 

The 
b
reak

-ev
en p

o
in

t 
o
f a 

so
le 

farm
ing o

p
eratio

n
 

w
ill p

ro
b
ab

ly
 lie

 
a
t 

a y
early

 p
ro

d
u
ctio

n
 
o
f 200 

to
n
s, 

fo
r tu

rb
o
t h

ig
h

er.
P

ro
sp

ects 
fo

r sa
lt-w

a
te

r 
eel 

farm
ing in

 
co

o
lin

g
 w

ater look m
ore 

re
a
listic

 
th

an 
th

o
se 

o
f fla

tfish
 farm

in
g

, 
as 

a consequence 
o
f a m

ore 
re

lia
b
le
 

supply o
f prim

e 
m

a
teria

l, 
proven fe

a
sib

ility
 in

 o
th

er E
uropean co

u
n
tries, 

a good p
ro

d
u

ct p
rice 

le
v
e
l and th

e 
im

m
ediate p

resen
ce 

o
f trad

e 
and p

ro
cessin

g
 in

d
u
stry

.



b
. 

R
ecent 

developm
ents 

in
 aq

u
acu

ltu
ral 

a
c
tiv

itie
s

A
fter y

ears 
o
f reserv

e 
in

te
re

st 
in
 in

v
estm

en
ts 

in
 aq

u
acu

ltu
re 

is 
show

ing.
A 

sea-cag
e 

o
p
eratio

n
 o

f rainbow
 tro

u
t 

farm
in

g, 
com

bined w
ith o

ff-b
o
tto

m
 

cu
ltu

re 
o
f m

ussels 
(H

y
tilu

s 
e lu

iis
)~

i 11 
sta

rt 
o
p
eratin

g
 in

 th
e W

adden 
S

ea 
area in

 
sp

rin
g
 1979«. 

T
he 

en
terp

rise w
ill 

p
a
rtly

 be 
su

b
sid

ized
 by th

e D
utch 

■
governm

ent.

A p
ilo

t 
p

lan
t 

fo
r sa

lt-w
ate

r cu
ltu

re 
of E

uropean eel 
in
 th

e 
co

o
lin

g
 w

ater 
o
f a b

ig
 in

d
u
stry

 in
 
th

e N
orthern p

art 
of 

th
e 

co
u

n
try has been scheduled 

to
 
sta

rt m
ay 1979.

o 
A 

stu
d
y
 
carried

 
out by 

th
e N

eth
erlan

d
s 

In
stitu

te
 
fo

r S
ea R

esearch

a. 
S

o
lea 

so
lea

S
o

les 
spaw

ned reg
u
larly

 in
 
th

e 
tan

k
s 

in
 th

e 
lab

o
rato

ry
, 

b
u
t 

th
e 

eggs w
ere 

alw
ays u

n
fe

rtiliz
e
d
 in

 sp
ite

 
o
f th

e p
resen

ce 
o
f ad

u
lt m

ales. 
W

e 
su

sp
ect 

th
a
t 

th
e 

rip
e 

fem
ales 

ex
crete horm

ones w
hich p

rev
en

t m
atu

ratio
n
 o

f th
e m

ales w
hen 

th
e 

fish
 are k

ep
t 

crow
ded. 

M
ales 

and fem
ales 

are now
 k

ep
t 

sep
arately

 d
u

rin
g

 
w

in
ter.

b
. 

P
latich

th
y
s 

flesu
s

D
uring M

arch eggs 
o
f flo

u
n
d
ers w

ere 
a
rtific

ia
lly

 fe
rtiliz

e
d
 in

 th
e 

lab
o
rato

ry
 

and th
e 

ra
te
 

o
f developm

ent 
w

as m
easured a

t 
5
°, 

IO
0

, 
15°C

0 
T

he 
larv

ae w
ere 

reared
 a

t 
IO
 
to
 

15°C
 w

ith
 B

rachionus 
and w

ild
 p

lan
k
to

n
, 

th
ey

 m
etam

orphosed 
a
t 

about 
10-11 mm len

g
th

.

Co 
Food in

tak
e m

easurem
ents

D
uring 1978 

th
e m

axim
um

 d
aily

 food in
tak

e 
and 

th
e m

etabolism
 w

as m
easured o

f 
p
laice 

(P
. 

p
la

te
ssa

), 
flo

u
n
d
er 

(P
. 

fle
su

s) 
and shrim

p 
(C

rangon C
rangon) 

a
t 

co
n
stan

t 
tem

p
eratu

res 
o
f IO

, 
14, 

18", 
22°C

.
T

he 
d
a
ily

 food in
tak

e 
o
f feed

in
g
 fish

, 
w

eight 
lo

ss 
o
f 

starv
in

g
 fish

 and th
e 

oxygen u
p

tak
e, 

are 
d
escrib

ed
 as 

fu
n
ctio

n
s 

o
f th

e 
size 

o
f th

e 
fish

 and th
e 

w
ater tem

p
eratu

re, 
A

n 
o
rd

er to
 

estim
ate 

food in
tak

e 
in
 th

e 
sea.

B
) 

N
e
d
e
rla

n
d
s 

In
s
titu

u
t 

v
o
o
r 

O
n

d
erzo

ek
 

d
e
r 

Z
ee 

(M
. 

F
o
n
d
s)

1
. 

S
o
le

s 
(S

. so
le

a.) 
sp

aw
n
ed
 
re

g
u

la
rly

 
in
 
S

p
rin

g
 
in
 
th

e
 
la

b
o

ra
to

ry
 

b
u

t 
th

e
 

eg
g
s 

w
ere 

a
lw

ay
s 

u
n

fe
rtiliz

e
d
 
in
 
s
p
ite
 

o
f 

th
e
 

p
re

se
n

c
e
 

o
f 

m
a
le

s. 
M

ales 
an

d
 

fe
m

a
le

s 
a
re
 

now
 

k
e
p
t 

se
p
a
ra

te
d
 

d
u

rin
g
 
w

in
te

r, 

sin
c
e
 

th
e
 
p
o
s
s
ib

ility
 
e
x
is

ts
 
th

a
t 

th
e
 

rip
e
n
in

g
 
fe

m
a
le

s 
e
x
c
re

te
 

h
o
rm

o
n
es 

w
h
ich

 
p

re
v

e
n

t 
rip

e
n
in

g
 

o
f 

th
e
 

m
a
le

s 
w

hen th
ey

 are

k
e
p
t 

cro
w

d
ed

.

2
. 

F
lo

u
n
d
e
r 

eg
g

s 
(P

.fle
s
u
s

) 
w

ere 
a
r
tif

ic
ia

lly
 
fe

rtiliz
e
d
 
in
 
th

e
 

la
b

o
ra

to
ry
 

an
d
 

in
c
u
b
a
te

d
 
a
t 

5
, 

1
0
, 

15 
°C
 

(3
0
 

/o
o
S

)8 
T

h
e 

la
rv

a
e

 
w

ere 
re

a
re

d
 
a
t 

10 
- 

15 
°C
 

w
ith

 
B

ra
c
h
io

n
u
s 

an
d
 
n
a
tu

ra
l 

z
o
o
p
la

n
k
to

n
, 

u
n

til 
th

e
y
 
m

etam
o

rp
h

o
sed

 
a
t 

11 
m

m
 
to

ta
l 

le
n
g
th

.
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3* 
T

he 
d
a
ily

 food 
in

tak
e, 

grow
th and 

oxygen consum
ption o

f p
laice 

(P
. 

p
la

te
ssa

)
, 

flo
u
n
d
er 

(P
. 

fle
su

s)and 
shrim

p 
(C

. 
C

rangon)w
as m

easured in
 

th
e 

lab
o
rato

ry
 a

t 
d

iffe
re

n
t 

co
n

stan
t 

tem
p
eratu

res 
fo

llo
w

in
g
 th

e 
seaso

n
al 

flu
c
tu

a
tio

n
 o

f 
th

e 
tem

p
eratu

re 
in
 th

e 
sea. 

W
e 

are 
try

in
g
 to

 
develop m

odels 

w
hich m

ay p
red

ict 
o
r estim

ate 
th

e 
food consum

ption o
f th

ese 
sp

ecies 
in
 th

e 

sea.

N
orw

ay 
(G

. 
N

æ
vdal)

T
h
e 

lo
n
g
-te

rm
 
p

ro
je

c
ts
 

c
o
n
c
e
rn

in
g
 

sa
lm

o
n

id
s 

ru
n
 

b
y
 

th
e

 

In
s
titu

te
 

o
f 

M
arin

e 
R

e
se

a
rc

h
, 

B
e
rg

e
n

, 
h

av
e 

b
een

 
c
o
n
tin

u
e
d

 

in
 
a
c
c
o
rd

a
n
c
e
 
w

ith
 
th

e
 
g

u
id

e
lin

e
s
 

d
raw

n
 

u
p
 
in
 
th

e
 
p

re
v

io
u

s 

y
e
a
rs

, 
e
x
c
e
p
t 

th
a
t 

som
e 

e
x
p
e
rim

e
n
ts 

w
ere 

in
te

rru
p

te
d
 
b

e
c
a
u

se
 

th
e
 
re

se
a
rc

h
 
fis

h
 
w

ere 
in

fe
c
te

d
 
w

ith
 

IP
N

-v
iru

s 
(se

e
 
la

te
r
)

.

A
 

new
 
fie

ld
 

re
se

a
rc

h
 
s
ta

tio
n
, 

A
k
v
a
k
u
ltu

rsta
sjo

n
e
n
 
A

u
ste

v
o
ll, 

s
itu

a
te

d
 
in
 
A

u
ste

v
o
ll, 

a
b
o
u
t 

50 
km
 
so

u
th
 
o
f 

B
e
rg

e
n
, 

w
as 

s
e
t 

in
 
o
p
e
ra

tio
n
 
in
 

1
9
7
8
. 

T
h
is 

s
ta

tio
n
 
is
 

e
q
u
ip

p
e
d
 
fo

r 
fie

ld
 

re
se

a
rc

h
 
in
 
m

a
rin

e
 
fis

h
 

fa
rm

in
g

, 
re

a
rin

g
 

o
f 

la
rv

a
e
 
o
f 

m
a
rin

e
 

fis
h
 
s
p
e
c
ie

s
, 

m
u
sse

l 
fa

rm
in

g
 

an
d
 
la

b
o

ra
to

ry
 

e
x
p
e
rim

e
n
ts 

o
n

 

b
io

e
n
e
rg

e
tic

s
. 

E
x
p
e
rim

e
n
ts 

w
ith

in
 
th

e
se
 
fie

ld
s
 

w
ere 

s
ta

rte
d

 

in
 

sum
m

er 
an

d
 

au
tu

m
n
 

1
9
7
8
.

T
h
e 

e
x

p
e
rim

e
n
ts 

a
t 

th
e
 
re

se
a
rc

h
 
s
ta

tio
n
 
A

k
v
a
k
u
ltu

rsta
sjo

n
e
n

 

M
a
tre 

w
e
re 

in
te

rru
p
te

d
 
in
 

1
9
7
8
 
b
e
c
a
u
se
 

IP
N
 
v

iru
s
 

w
as 

d
e
te

c
te

d
 

w
ith

in
 
th

e
 
re

se
a
rc

h
 
fis

h
 
m

a
te

ria
l. 

N
ew
 
m

a
te

ria
l 

w
as 

re
a
re

d
 
a
t 

a 
p
ro

v
is

io
n
a
l 

s
ta

tio
n
, 

an
d
 
A

k
v
a
k
u
ltu

rsta
sjo

n
e
n
 
M

a
tre 

w
as 

e
m

p
tie

d
, 

d
e
sin

fe
c
te

d
 

an
d
 
th

e
 

new
 
m

a
te

ria
l 

w
as 

tra
n
s
fe

rre
d
 

to
 

th
e
 
s
ta

tio
n
 

a 
m

o
n
th
 
la

te
r 

(A
u
g
u
st). 

T
h
e 

in
fe

c
te

d
 
m

a
te

ria
l 

w
ill 

b
e 

re
a
re

d
 

to
 

fo
o
d
 
fis

h
 
s
iz

e
 
a
t 

s
e
le

c
te

d
 

c
o
m

m
erc

ia
l 

fis
h

 

fa
rm

s, 
b
u
t 

it 
can

 
n

o
t 

b
e 

u
se

d
 
fo

r 
b

ro
o

d
 
sto

c
k
 

sin
c
e
 

th
e
 

IP
N

 

v
iru

s 
is
 
e
a
s
ily

 
tra

n
s
fe

rre
d
 

b
y
 

th
e
 

e
g
g
s. 

T
h
e 

in
te

rru
p
tio

n
 

h
ad
 

a 
s
e
rio

u
s 

e
ffe

c
t 

fo
r 

som
e 

o
f 

th
e
 
re

se
a
rc

h
 
p
ro

je
c
ts
 
a
t 

th
e
 
s
ta

tio
n
, 

i.e
. 

th
e
 

e
x
p
e
rim

e
n
ts 

o
n
 
s
e
le

c
tiv

e
 

b
re

e
d
in

g
 

an
d

 

o
f 

salm
o
n
 
re

le
a
s
e
.
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T
e
n
ta

tiv
e
 
re

s
u
lts
 

in
d
ic

a
te
 
th

a
t 

th
e
 

sm
o

lt 
le

a
v
e
 

fo
r 

th
e

 

se
a
 
d
u
rin

g
 

a 
v
e
ry
 
s
h
o

rt 
p
e
rio

d
 

an
d
 
th

a
t 

th
e
y
 
m

ig
ra

te
 

in
 

sm
a
ll 

sc
h
o
o
ls. 

T
h
e 

fis
h
 

seem
 
to
 

b
e 

fe
e
d
in

g
 

o
n
 
p

la
n

c
to

n
 

in
 
th

e
 

b
a
y
s 

fo
r 

som
e 

tim
e
 
a
fte

r 
le

a
v
in

g
 

th
e
 
riv

e
r. 

T
h
e 

in
v
e
s
tig

a
tio

n
 
w

ill 
b
e 

c
o
n
tin

u
e
d
 

in
 

1
9

7
9

.

A
 
p
ilo

t-s
c
a
le
 
in

v
e
s
tig

a
tio

n
 
o
f 

A
tla

n
tic
 

salm
o

n
 
e
sca

p
e
m

en
t 

fro
m
 

an
d
 
b
ru

isin
g
 
in
 
m

o
n
o
fila

m
e
n
t 

an
d
 
m

u
ltifila

m
e
n
t 

n
e
ts 

w
as 

m
ade 

in
 

th
e
 
g
a
n
try

 
ta

n
k
 
a
t 

th
e
 
In

s
titu

te
 

o
f 

M
arin

e 

R
e
se

a
rc

h
, 

B
e
rg

e
n

. 
T

h
e 

stu
d
y
 
is
 
p

a
rt 

o
f 

a 
la

rg
e
r 

in
v

e
s
tig

a
tio

n
 

o
f 

d
am

ag
es 

o
n
 
th

e
 

salm
o

n
 
sto

c
k
s 

o
f 

N
o
rw

ay
 
w

h
ich

 
is
 

g
o

in
g
 

to
 

b
e 

m
ad

e 
in
 
c
o
o
p
e
ra

tio
n
 
w

ith
 

th
e
 
D

ire
c
to

ra
te
 
o
f 

G
am

e 
an

d
 

F
re

sh
w

a
te

r 
F

ish
 

in
 

1
9

7
9

.

P
a
th

o
lo
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a
tic

a
lly

 
in

v
e
s
tig

a
te

d
 

in
 
o
rd

e
r 

to
 

m
ap 

lo
c
a
litie

s
 
f
it 

fo
r 

fa
rm

in
g
 
o
f 

sa
lm

o
n

id
s 

an
d
 

s
to

rin
g
 

o
f 

liv
e
 
s
a
ith

e
.P

oland 

(j. 
W

iktor)

D
uring 1978, 

th
e 

fo
llo

w
in

g
 experim

ents w
ere 

conducted 
in

 P
oland:

a) 
In

cu
b

atio
n
 o

f ro
e 

o
f rainbow

 
tro

u
t and 

sea tro
u
t 

in
 n

atu
ral B

altic 

sea w
ater;

b) 
rearin

g
 of fry

 in
 B

altic 
sea w

ater;

c) 
b
reed

in
g
 o

f rainbow
 tro

u
t 

in
 k

eep
-n

ets 
d

u
rin

g
 th

e 
firs

t 
and second 

seaso
n in

 th
e 

B
altic 

S
ea.

O
b

serv
atio

n
s 

com
prised th

e b
io

lo
g

y
 and developm

ent, 
grow

th ra
te

, 

u
tilisa

tio
n
 o

f 
sev

eral m
anure 

ty
p
es, 

d
iseases 

in
 b

rack
ish

 w
aters.

T
he 

o
b
serv

atio
n
s w

ere 
conducted 

in
 p

rin
cip

le 
in
 conform

ity 

w
ith

 th
e 

tech
n

ical co
n
d
itio

n
s. 

T
he re

su
lts 

o
b
tain

ed
 are 

in
d

icatin
g

 

th
e p

o
ssib

ility
 o

f ap
p

licatio
n
 o

f 
som

e 
o
f th

e 
in

v
estig

atio
n
 m

ethods 

on a tech
n
ical 

scale.

S
u
b
stan

tial 
d
iffic

u
ltie

s w
ere m

et 
by su

p
p
ressin

g
 b

a
c
te

ria
l d

iseases 

o
f o

f 
sep

ticaem
ial 

ty
p

e 
in
 th

e rainbow
 tro

u
t 

c
u
ltu

re
. 

T
his 

problem
 

w
ill be 

th
e m

ain su
b

ject 
o
f research

 d
u
rin

g
 1979*

F
u
rth

er w
ork is 

aim
ed a

t 
th

e 
clo

sin
g
 up o

f a fu
ll cy

cle 
o
f cu

ltu
re 

(rip
en

in
g
 o

f 
spaw

ners, 
spaw

ning, 
in

cu
b
atio

n
 o

f ro
e 

and rearin
g
 of 

fry
) 

in
 b

rack
ish

 w
ater.

P
rom

ising re
su

lts 
a
t 

lab
o

rato
ry
 scale w

ere 
alread

y
 o

b
tain

ed
 

in
 1978.
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P
o
rtu

g
al

(M
.!. 

de F
ig

u
eired

o
)

L
ab

o
rato

ry
 experim

ents 
on th

e 
cu

ltu
re 

o
f 

early
 larv

ae 
o
f M

ugilid fish
es 

(M
ugil cep

h
alu

s, 
M

ugil au
ratu

s 
and M

ugil c
ap

ito
) 

can
tu

red
 in

 th
e estu

arv
 

o
f th

e R
iv

er S
ado, 

have been carried
 

out 
a
t 

th
e 

In
stitu

to
 N

acional de 
InvestigaçaD

 das 
P

escas, 
in
 o

rd
er to

 
sto

ck
 th

e ponds 
o
f a tid

a
l 

fish
 cu

ltu
re 

p
ilo

t 
statio

n
 in

 th
e 

sp
rin

g
 of 

1979*

T
he 

grow
th o

f 
th

e 
larv

ae, 
reared

 under d
iffe

re
n
t 

d
ie

ts 
and 

co
n
cen

tratio
n
s 

and at 
tem

p
eratu

res v
ary

in
g
 m

ainly betw
een 18°C

 
and 

21°C
, 

w
as 

determ
ined and com

pared 
w

ith
 th

e v
alu

es 
o
b
tain

ed
 by sam

pling p
e
rio

d
ic

ally
 th

e 
sam

e 
sp

ecies 
in
 th

e w
ild

.

T
hese p

relim
in

ary
 experim

ents are to
 be 

co
n
tin

u
ed b

u
t 

th
ey

 alread
y
 p

o
in

t 
to
 

th
e advantage 

o
f th

e rearin
g
 u

n
d
er a

rtific
ia

l co
n
d
itio

n
s w

hich appear 
to
 

induce 
a sig

n
ific

a
n
t fa

ste
r grow

th ra
te

, 
p

a
rtic

u
la

rly
 d

u
rin

g
 th

e 
slow

 
grow

ing co
ld
 

season w
hen th

e w
ater tem

p
eratu

re 
in
 th

e 
estu

ary
 v

aries 
betw

een 
10°C

 
and 14°C

.

S
pain 

(M
. 

T
o

rre)

A
lgae

R
esearch

 on th
e 

G
elidium

 sto
ck

s w
ere 

co
n
tin

u
ed a

t 
th

e n
o

rth
 co

ast 
o
f S

pain 
(G

u
ii o

f B
iscay) 

in
 o

rd
er to

 
stu

d
y
 th

e fe
a
sib

ility
 o

f p
o
ssib

le 
cu

ltu
re o

r 
b
e
tte

r m
anagem

ent 
o
f th

e 
sto

ck
s. 

T
he aim

 is 
to
 

av
o

id th
e 

ex
tin

ctio
n
 of 

th
a
t 

sp
ecies w

hich is 
th

e m
ain source 

fo
r c

e
rta

in
 S

panish in
d

u
strie

s w
orking on 

chem
icals 

from
 seaw

eeds.

M
olluscs

S
tu

d
ies 

on th
e 

cu
ltu

re 
o
f V

enerupis 
p
u
lla

stra
, 

V
. 

d
ecu

ssata, 
O

strea ed
u
lis and 

P
ecten

 m
axim

us w
ere 

co
n
tin

u
ed 

in
 th

e L
ab

o
rato

ry of L
a C

orula o
f th

e 
S

panish 
In

stitu
te
 o

f O
ceanography. 

T
hese 

stu
d
ies w

ere m
ade 

on sand beds and aiso
 

by hanging cu
ltu

res 
from

 ra
fts.

Som
e 

stu
d
ies w

ere 
aiso

 
sta

rte
d
 on th

e p
ro

d
u

ctio
n
 o

f 
ep

ifau
n
a on th

e m
ussel 

ro
p

es 
o
f an average m

ussel ra
ft. 

T
he 

stu
d

y
 o

f th
e 

d
ig

estiv
e g

lan
d
u
la d

isease 
o
f th

e fla
t 

o
y

ster 
in

 hanging cu
ltu

res w
as 

co
n
tin

u
ed

.

T
he 

In
stitu

to
 

de In
v
estig

acio
n
es 

P
esq

ueras, 
B

arcelo
n
a, 

has 
in

itia
te

d
 

experim
ents 

w
ith th

e cu
ltu

re 
o
f H

a
lio

tis 
d
iscu

s 
and H

. 
d

iscu
s h

an
n
ai, 

and it w
as 

observed 
th

a
t 

th
e b

est re
su

lts w
ere 

o
b
tain

ed
 by u

sin
g
 L

am
in

aria, 
H

iva and D
ic

ty
o
p
te

ris 
as fo

o
d

. 
A

iso 
stu

d
ied

 w
ere 

th
e 

len
g

th
, 

w
idth and h

eig
h
t 

o
f th

e 
sh

e
ll and th

e 
w

id
th and num

ber o
f re

sp
irato

ry
 h

o
les.

T
he 

experim
ents m

ade by th
e 

sam
e 

In
stitu

te
 w

ith O
ctopus v

u
lg

aris 
gave 

a v
ery 

h
ig

h
 grow

th ra
te
 

and food co
n

v
ersio

n
 in

d
ex

. 
T

he w
ork carried

 out 
on th

e 
rep

ro
d
u

ctio
n
 o

f th
is 

sp
ecies 

show
s v

ery
 sa

tisfa
c
to

ry
 re

su
lts w

hen th
e 

spaw
ners 

w
ere g

iv
en a p

h
o
to

p
erio

d
 w

ith
 lo

n
g
 tim

e 
o
f lig

h
t 

(16/24 h o
f lig

h
t) 

and by u
sin

g
 

a
rtific

ia
l 

in
d

u
ctio

n
 tech

n
iq

u
es. 

In
 th

a
t w

ay one 
o
b
tain

ed
 fiv

e 
spaw

nings 
in

 th
e 

lab
o
rato

ry
 d

u
rin

g
 th

e o
rd

in
ary

 spaw
ning season in

 th
e n

a
tu

ral 
environm

ent.
A v

ery
 c

le
a
r c

o
rre

latio
n
 betw

een th
e 

len
g

th
 o

f th
e 

em
brión developm

ent tim
e 

and th
e w

ater tem
p
eratu

re 
in
 th

e 
tan

k
s w

as 
o
b
serv

ed
. 

T
here w

ere c
e
rta

in
 

d
iffic

u
ltie

s w
ith

 th
e 

feed
in

g
 o

f th
e new

ly b
o
m
 th

a
t m

ade us 
to
 

change to
 
th

e 
stu

d
y
 of 

an
o
th

er sp
ecies, 

E
ledone m

oschata, 
w

hich is 
e
asier to

 
feed

.

Som
e 

ex
p
erim

en
ts w

ere 
aiso

 m
ade 

on th
e 

cu
ltu

re 
o
f S

ep
ia o

ffic
in

a
lis 

in
 som

e 
ponds 

o
f a sa

lt pond n
ear C

adiz. 
2 

300 
specim

ens w
ere 

o
b

tain
ed

 from
 eggs; 

th
e average



- 21
w

eight 
a
fte

r 5 m
onths w

as h
ig

h
 
(3OO g) , 

h
u
t 

th
e 

p
resen

ce 
o
f p

red
ato

rs had a 
g
reat 

e
ffe

c
t 

on th
e 

su
rv

iv
al w

hich w
as v

ery
 low

.

C
ru

staceans

S
tu

d
ies w

ere 
co

n
tinu

ed
 

on P
alaem

on se
rra

tu
s 

and P
enaeus k

erath
u
ru

s 
in
 th

e 
L

ab
o
rato

rio
 

d
el M

ar M
enor 

, 
M

urcia) 
of 

th
e 

S
panish In

stitu
te
 
o
f O

ceanography. 
P

alaem
on se

rra
tu

s w
as k

ep
t 

in
 1 

000 
1 

tan
k
s 

w
ith 

sea w
ater o

f 
36$o 

sa
lin

ity
 

and 
a tem

p
eratu

re 
o
f 

22-23 C
. 

N
aupliae 

o
f A

rtem
ia sa

lin
a w

as used as 
feed 

and 
th

e 
su

rv
iv

al 
ra

te
 

from
 larv

ae 
I u

n
til 

p
o
st-larv

ae ranged betw
een 55 

and 
9 7f>.

E
xperim

ents w
ere 

aiso
 
carried

 out 
in
 20 

1 tan
k

s w
ith 

sea w
ater o

f 44^ 
sa

lin
ity

 
w

ith
 d

iffe
re

n
t 

d
en

sity
 o

f larv
ae 

I and it w
as 

observed th
a
t w

ith
 h

ig
h
er la

rv
a
l 

d
en

sity
 th

e 
len

g
th
 o

f 
th

e 
la

rv
a
l p

erio
d
 in

creased
.

E
xperim

ents w
eie m

ade w
ith

 d
iffe

re
n
t 

food as 
a
lte

rn
a
tiv

e
 to

 A
rtem

ia b
u
t w

ith 
no good re

su
lts.

Spaw
ning te

sts w
ere m

ade w
ith P

enaeus k
erath

u
ru

s, 
th

u
s 

o
b
tain

in
g
 94^ 

fem
ales w

ith
 rip

e 
o

v
aries 

and 
spaw

ning. 
T

he 
larv

ae w
ere k

ep
t 

in
 th

ree 
d

iffe
re

n
t 

sa
lin

itie
s?
 

44^> 
37$° and 

com
m

on M
ed

iterran
ean w

ater. 
T

he h
atch

in
g

 
p

ercen
tag

e w
as 

in
v

estig
ated

 
in
 ten

 d
iffe

re
n

t 
sa

lin
itie

s 
betw

een 2
6

.2fo and 4
6
.7^

 
o
f w

hich th
e b

est re
su

lts w
ere 

o
b

tain
ed

 w
ith 29.9-32.1$0.

T
he b

est n
au

p
liu

s 
su

rv
iv

al w
as 

in
 37.%

 sea w
ater and 

th
e b

est p
ro

to
zo

ea su
rv

iv
al 

w
ith 

30/00.

In
 th

e 
In

stitu
to
 

de 
In

v
estig

acio
n
es 

P
esqueras 

th
e grow

th and su
rv

iv
al

o
f 1 000 

specim
ens 

o
f P

enaeus k
erath

u
ru

s w
ere 

stu
d

ied
 w

hich w
ere 

th
e

second g
en

eratio
n
 b

o
m
 in

 th
e 

lab
o
rato

ry
. 

D
uring th

is 
stu

d
y th

e re
la

tio
n
 w

ith
d
iffe

re
n
t p

h
y
sical 

and chem
ical fa

cto
rs 

o
f th

e 
sea w

ater w
as 

co
n
tro

lled
 and

in
v
estig

ated
.

F
ish

es

In
 th

e 
lab

o
rato

ry
 o

f th
e 

In
stitu

to
 

esp
añ

o
l 

de 
O

ceanografía d
el M

ar M
anor th

e 
research

 on M
ugil 

sp
., 

D
icen

trarch
u
s 

lab
rax

, 
S

parus 
au

ratu
s 

and P
ag

ellu
s m

orm
yrus 

w
ere 

co
n
tin

u
ed

.

C
oncerning S

parus 
au

ratu
s 

th
e 

spaw
ners had been reared

 from
 egg, 

w
hich m

eans 
th

a
t 

th
e 

second cu
ltu

re 
g
en

eratio
n
 w

as 
o
b
tain

ed
 from

 th
o

se fish
. 

T
he tan

k
s 

w
ere 

o
f 7 

cu
b

ic m
etres 

and th
e 

food su
p
p
lied

 w
as B

rachionus p
lic

a
tilis

, 
A

rtem
ia 

n
au

p
liae 

and cru
sh

ed
 C

arcinus m
aenas. 

T
he 

su
rv

iv
al ra

te
 

from
 egg to

 
th

e 
67th

 day w
as 

ap
p
ro

x
im

ately
 20^C

 
T

he w
ater tem

p
eratu

re w
as betw

een 14.6 C 
and 

19°C
. 

O
ther d

ata w
ill 

be p
u
b
lish

ed
 fo

r th
e 

forthcom
ing S

tatu
to

ry
 M

eeting o
f 

IC
E

S.

T
he 

In
stitu

to
 de 

In
v
estig

acio
n
es P

esq
u

eras has te
ste

d
 

th
e 

efficien
cy

 o
f c

e
rta

in
 

horm
ones, 

as 
th

e 
carp

 hypophysis 
and th

e 
endogenous 

fa
c
to

r FSH
/lH

-B
H
 in

 th
e 

p
ro

cesses 
o
f rip

en
in

g
 o

f th
e gonads 

o
f th

e com
m

on so
le 

(S
o
lea so

lea). 
The 

in
flu

en
ce 

o
f th

e 
lig

h
t-d

ark
n
ess p

erio
d
 and its

 v
a
riatio

n
 d

u
rin

g
 th

e developm
ent 

o
f th

is 
sp

ecies w
as 

aiso
 
stu

d
ied

.

T
he 

average 
grow

th on young so
les 

fed
 w

ith
 m

ussesl 
(M

. 
e
d
u
lis)and crab

 
(M

acropipus 
d
ep

u
rato

r) 
w

as 
27*7 

cm
, 

w
ith

 a su
rv

iv
al ra

te
 
o
f 54^ a

fte
r tw

o y
ears 

o
f o

b
serv

atio
n
.

T
he 

in
flu

en
ce 

o
f th

e food on th
e 

grow
th and b

eh
av

io
u
r o

f fin
g

erlin
g
s 

o
f S

parus 
au

ratu
s 

w
as 

in
v
estig

ated
.

H
ow

 th
e form

 o
f th

e tan
k
s 

and th
e 

d
en

sity
 o

f in
d

iv
id

u
als p

er tan
k a

ffec
ts 

th
e 

grow
th w

ere 
aiso

 
stu

d
ied

, 
as w

ell as 
th

e 
su

rv
iv

al 
and behaviour o

f S_. 
au

ratu
s.

T
he re

su
lts 

show
 th

a
t 

th
e rectan

g
u
lar tan

k
s 

are b
e
tte

r th
an

 th
e c

irc
u
la

r ones.

S
tu

d
ies w

eie begun on D
icen

trarch
u
s 

lab
rax

 in
 c

a
p

tiv
ity

. 
T

he 
circad

ian
 v

a
ria

tio
n

 
o
f 

som
e m

etab
o
lites 

in
 v

ario
u
s 

organs 
and in

 th
e hypophysis w

ere 
stu

d
ied

 in
 

C
arau

ssiu
s 

a
u

ra
tu

s. 
T

he re
su

lts 
allow

ed 
th

e 
d

eterm
in

atio
n
 o

f 
th

e am
ino acid

s 
p
resen

t 
in
 th

e 
plasm

a of 
th

o
se 

sp
ecies, 

and it w
as 

p
o

ssib
le 

to
 
e
sta

b
lish

 th
e 

circad
ian

 rythm
s 

o
f each of 

th
e 

sp
ecies.
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Sw
eden

(B
. 

H
olm

berg)

The num
ber 

of 
fish

farm
s 

in
 Sw

eden 
is m

ore 
th

an 
^00, 

but 
m

ost 
of them

 are 
very sm

all. 
T

hey can be 
d

iv
id

ed
 
in

to
 
th

e 
fo

llo
w

in
g

 
categ

o
ries :

1_._Privat_e_fi_shfarm
s 

The 
p
ro

d
u
ctio

n
 w

ill 
be used m

ostly fo
r 

sto
ck

in
g
 purposes 

and sp
o
rt 

fish
e
rie

s. 
A

bout 
25 

of 
th

e 
fish

- 
farm

s are 
producing

 80 fo of 
th

e 
fish

. 
The m

ost 
im

p
o
rtan

t 
sp

ecies 
are rainbow

 tro
u
t, 

T
ake 

tro
u
t 

and ch
ar.

2
._F

ishfarm
s_o;perated 

by_h^;droelect_ric_pow
£r_com

£anies 
A

ccording 
to
 th

e 
W

ater 
Law

 th
e h

y
d

ro
electric 

pow
er 

com
panies have to

 
com

pensate 
fo

r 
th

e dam
age 

in
 th

e riv
e
rs 

on sea ru
n
n
in

g fish
 

sp
ecies. 

A
bout 

20 
fish

farm
s 

produce 
2 m

illio
n
 salm

on sm
olts 

each y
ear fo

r resto
ck

in
g
.

3_. _
F

is hf arm
s _for_produc_t io

n
 

o_f_f ish
 fo

r 
consum

pt io
n 

F
arm

ing 
of 

fish
 fo

r 
consum

ption is 
not 

very com
m

on and th
e annual 

p
ro

d
u
ctio

n
 
is 

about 
200 

to
n

s 
of 

rainbow
 tro

u
t. 

M
ost 

fish
 w

ill 
be 

produced 
in
 flo

atin
g
 n

et-cag
es 

d
u

rin
g
 th

e 
sum

m
er p

erio
d

.

A
ccording to

 
th

e W
ater 

Law
 about 

2 m
illio

n
s 

of salm
on sm

olts 
are sto

ck
ed 

every y
ear 

in
 th

e 
B

a
ltic. 

In 
1979 about 

550 000 
ex

tra salm
on and 

sea tro
u
t 

sm
o
lts 

w
ill 

be released
. 

S
ea-tro

u
t 

have 
been sto

ck
ed
 
in
 co

astal areas 
w

ith good re
su

lts 
fo

r 
th

e 
lo

cal 
com

m
ercial 

and 
sp

o
rt 

fish
e
rie

s. 
S

hort 
m

ig
ratin

g
 strain

s 
of 

sea tro
u
t 

have 
been te

ste
d
 
in
 c

e
rta

in
 areas. 

T
he m

ost 
im

­
p

o
rtan

t 
task

 
is 

to
 
in

crease th
e 

su
rv

iv
al 

of th
e 

sm
olts 

to
 

in
crease 

th
e 

y
ie

ld
. 

T
he 

e
ffe

cts 
of sm

o
ltsize, 

tim
e 

of releasin
g
, 

ad
ap

tatio
n
 to

 
seaw

ater and n
atu

ral 
food are 

in
v
estig

ated
.

F
arm

ing of rainbow
 tro

u
t 

fo
r 

consum
ption have been te

ste
d
 
in

 
flo

a
tin

g
 n

et 
cages 

in
 lak

es and 
som

e 
co

astal areas. 
It 

is not 
p

o
ssib

le 
to
 
cu

ltu
re 

fish
 
in
 n

et 
cages 

d
u
rin

g
 th

e w
in

ter because 
of 

th
e 

low
 w

ater tem
p
eratu

res. 
To 

elim
in

ate 
th

is 
problem

 fish
 

farm
ing in

 re
c
irc

u
late

d
 system

s 
have been an

aly
sed

, 
sp

e
c
ia

lly
 

by p
riv

ate 
com

panies.

T
he 

p
o

ssib
ility

 of u
sin

g
 co

o
lin

g
 w

ater from
 n

u
clear 

pow
er 

p
lan

ts 
fo

r fish
 farm

ing are under 
in

v
estig

atio
n
. 

A p
ilo

t 
fish

- 
farm

 have 
been co

n
stru

cted
 

in
 co

n
n

ectio
n
 w

ith a pow
er p

lan
t 

and 
b

rack
ish

 w
ater 

(7 
°/o

o
) 

is 
u
sed

. 
R

esearch program
m

e: 
rearin

g
 

tech
n
iq

u
e 

fo
r 

salm
on, 

sea tro
u

t, 
rainbow

 tro
u
t 

and 
eel, 

grow
th 

and n
u
tritio

n
, 

d
iseases, 

te
stin

g
 th

e 
su

ita
b
ility

 
of 

produced 
fish

 fo
r sto

ck
in

g
 purposes 

o
r 

consum
ption.

A few
 p

ilo
t 

m
ussel 

farm
s 

are 
o

p
eratin

g
 on th

e 
w

est 
co

ast. 
The 

eco
lo

g
ical 

effect 
o
f m

u
sselcu

ltu
re 

is 
stu

d
ied

. 
N

ew
 p

ro
d
u
cts 

of 
m

ussels 
w

ill 
be 

in
v
estig

ated
. 

F
arm

ing of 
o

y
sters 

(C
rasso

strea 
g
ig

as) 
are under te

stin
g
.
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U
nited K

ingdom

1. 
E

ngland 
(C

.E
. 

Purdom
)

F
ish

eries 
L

ab
o

rato
ry

, 
L

ow
estoft

husbandry d
esearch

T
urbot 

co
n
tin

u
ed 

to
 
receiv

e p
rio

rity
 ra

tin
g
 and 

in
 p

a
rtic

u
la

r th
e 

egg and 
la

rv
a
l 

developm
ent asp

ects.

P
h

o
to

p
erio

d co
n

tro
l 

o
f spaw

ning h
as 

now
 advanced to

 
th

e 
stag

e w
here 

fe
rtile

 
eggs 

can be produced a
t 

any tim
e 

d
u

rin
g
 th

e y
ear. 

A
ccelerated

 firs
t m

atura­
tio

n
 w

as 
aiso

 
ach

iev
ed by p

h
o
to

p
erio

d
 m

an
ip

u
latio

n
. 

F
em

ales w
ere 

sex
u
ally

 
m

ature up 
to
 

eig
h
teen

 m
onths 

e
a
rlie

r th
an
 in

 co
n
tro

ls 
and m

ales 
tw

elve 
m

onths 
e
a
rlie

r. 
T

urbot 
sto

ck
s, 

in
 p

a
rtic

u
la

r, 
w

ere b
ad

ly h
it by d

isease 
d

u
rin

g
 th

e y
ear, 

and a sig
n
ific

a
n
t 

fa
cto

r w
as p

ro
b
ab

ly
 th

e 
cram

ped and d
iffi­

c
u
lt 

circu
m

stan
ces u

n
d

er w
hich 

th
e 

fish
 w

ere h
eld

. 
B

iochem
ical w

ork on 
ste

ro
id
 an

aly
sis p

ro
g
ressed

 w
ith 

th
e 

developm
ent 

o
f a rad

io
 

im
m

uno assay
 fo

r 
sex horm

ones w
ith 

a se
n
sitiv

ity
 adequate 

fo
r sex

in
g
 im

m
ature 

fish
.

T
he 

la
rv

a
l 

fish
 

rearin
g
 program

m
e w

as 
ag

ain
 re

stric
te

d
 to

 w
ork w

ith 
tu

rb
o
t 

and cod and dab program
m

es w
ere 

d
eferred

. 
E

gg q
u
ality

 from
 o

u
r tu

rb
o

t 
b
ro

o
d
sto

ck
s w

as 
o
f uneven n

atu
re and a syndrom

e 
o

ften
 asso

ciated
 w

ith poor 
eggs - w

ater b
e
lly

 - 
sp

o
ilt m

any tria
ls

. 
T

his 
la

rv
a
l 

co
n
d
itio

n
 is w

ell 
know

n 
b
u
t h

as n
o
t b

o
th

ered
 us 

fo
r sev

eral y
ears. 

N
o 

in
fec

tiv
e
 ag

en
t h

as y
et been 

id
e
n
tifie

d
.

T
he 

ro
u
tin

e p
ro

d
u

ctio
n
 o

f p
re-w

ean
in

g
 larv

ae 
is now

 w
ell 

estab
lish

ed
 w

ith 
su

r­
v
iv

als 
o
f above 

20%
 th

e norm
. 

C
om

parative w
eaning tria

ls
 

su
g

g
est an advantage 

to
 m

o
ist 

d
ie

ts b
u
t 

o
f g

re
a
te

r im
portance w

as 
th

e 
co

n
d
itio

n
 o

f th
e 

larv
ae.

A d
ie

t o
f A

rtem
ia n

a
u

p
lii 

alo
ne 

s
till 

ap
p

ears 
to
 be n

u
tritio

n
a
lly

 in
ad

eq
u
ate 

fo
r tu

rb
o
t and, 

in
 any case, 

it w
ould be 

an advantage 
to
 be 

ab
le 

to
 
d
isp

en
se 

w
ith 

it. 
T

ria
ls u

sin
g
 ro

tife
rs 

alo
ne 

show
ed th

a
t 

th
ey

 w
ould 

su
p
p
o
rt grow

th 
o
f tu

rb
o
t 

larv
ae 

to
 

15 mm in
 len

g
th
 

and a fu
rth

e
r refin

em
en

t 
o
f th

e w
eaning 

p
ro

cesses 
could

 o
b
v
iate 

th
e need to

 use A
rtem

ia.

T
he 

id
e
n

tific
a
tio

n
 o

f lo
n

g
 ch

ain
 fa

tty
 acid

s 
as 

an o
b
lig

ato
ry
 com

ponent 
of 

la
rv

a
l 

d
ie

ts 
seem

s 
now

 to
 be w

ell 
estab

lish
ed

 and fu
rth

e
r w

ork w
ill be 

done 
to

 
screen

 sp
ecies 

o
f alg

ae 
fo

r th
e
ir lip

id
 co

n
ten

ts. 
W

ork w
ith 

liposom
es 

rich
 
in

 
lo

n
g
 ch

ain
 fa

tty
 acid

s 
ran

 in
to
 problem

s w
ith 

"w
ater b

e
lly

".

T
he 

recip
ro

cal h
y

b
rid

s 
betw

een tu
rb

o
t and b

rill 
w

ere 
reared

 and com
pared 

to 
th

e 
straig

h
tt 

sp
ecies. 

S
u

rv
iv

al 
to
 m

etam
orphosis w

as 
ex

cellen
t 

fo
r b

rill/tu
rb

o
t 

and v
ery

 good fo
r tu

rb
o
t/b

rill. 
If m

arket co
n
sid

eratio
n
s 

w
ere n

o
t ad

v
erse, 

th
e 

b
rill/tu

rb
o
t h

y
b
rid

 w
ould be 

th
e m

ost p
ro

m
isin

g
 ty

p
e 

fo
r fam

in
g

.

P
o

st m
etam

orphosis 
rearin

g
 w

ork has 
been sev

erely
 lim

ited
 by lack

 o
f 

sp
ace. 

A 
jo

in
t p

ro
je

c
t h

as 
been sta

rte
d
 w

ith BOC 
on th

e u
se o

f trash
 
fish

 
and m

o
ist 

d
ie

ts 
fo

r tro
u
t 

in
 fresh

 
and 

sea w
ater. 

T
his w

ork is 
b

ein
g
 perform

ed a
t BOC 

site
s 

in
 

C
um

bria and A
y
rsh

ire.

Som
e an

aly
sis 

o
f p

rev
io

u
s w

ork w
ith 

d
ietary

 lip
id
 
su

g
g
ests 

a p
ro

tein
-sav

in
g

 
e
ffe

c
t 

o
f ab

o
u

t 
JCF/o w

hen 6%
 lip

id
 
is 

added to
 
d
ie

ts 
o
f trash

 
fish

 
in
 tu

rb
o
t 

n
u
tritio

n
. 

Som
e ad

v
erse 

consequences, 
how

ever, 
w

ere 
ap

p
aren

t.
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M
arine 

íish
 
g

en
etics 

w
ork w

as 
lim

ited
 to

 
th

e p
ro

d
u
ctio

n
 o

f sex—
rev

ersed
 tu

rb
o
t 

and 
th

e 
in

d
u
ctio

n
 o

f autoim
m

une 
ste

riliz
a
tio

n
. 

In
 both 

cases 
on-going stu

d
ies 

o
f horm

one 
lev

els 
w

ill 
be n

ecessary
 to

 assess 
th

e 
lev

el 
o
f su

ccess.

T
he g

en
etic 

stu
d

y
 o

f p
ro

te
in

 v
a
ria

tio
n
 in

 p
la

ic
e w

as 
com

pleted. 
T

he p
ro

ject 
in

clu
d
ed

 an assessm
en

t 
o
f 

th
e m

anner o
f 

in
h
eritan

ce, 
th

e 
consequences 

o
f 

gynogenesis and induced 
trip

lo
id

y
 and som

e use 
o
f th

e 
enzym

e 
system

s 
in
 d

is­
crim

in
atin

g
 n

atu
ral p

o
p
u
latio

n
s 

o
f p

la
ic

e
.

A 
sta

rt h
as 

been m
ade 

on th
e W

ater Q
u
ality

 S
urvey o

f farm
s 

in
 E

ngland and 
W

ales. 
T

he fie
ld

 w
ork should be 

com
plete by A

utum
n 1979«

W
ork on m

arine 
c
u
ltiv

a
tio

n
 o

f salm
onids 

is 
som

ew
hat 

re
stric

te
d
 

due 
to
 

space 
and w

ater lim
ita

tio
n
s. 

A 
com

parison o
f tw

o 
stra

in
s 

o
f rainbow

 
tro

u
t 

is b
ein

g 
m

ade, 
w

ith 
resp

ect 
to
 

changes 
in
 
th

e N
a+ plasm

a le
v

els 
fo

llo
w

in
g
 tra

n
sfe

r to 
sa

lt w
ater,

S
alm

onid g
en

etic program
m

es have receiv
ed

 th
e 

g
re

a
te

st 
a
tte

n
tio

n
 d

u
rin

g
 th

e 
y
ear p

a
rtly

 because o
f th

e b
asic n

atu
re 

o
f b

ro
o

d
sto

ck h
o
ld

in
g
 needs 

and p
a
rtly

 
because o

f th
e 

av
ailab

le 
fa

c
ilitie

s 
a
t 

S
acrew

ell 
and elsew

h
ere. 

T
he m

ainten­
ance 

o
f b

ro
o
d
sto

ck
s 

rem
ains 

an o
b
lig

ato
ry
 com

m
itm

ent.

S
ex-rev

ersed
 m

ale 
tro

u
t are now

 tw
o y

ears o
ld
 and 

sex
u
ally

 m
ature. 

C
ontem

porary 
stu

d
ies w

ith 
gynogenesis 

show
 th

a
t a

li 
d
ip

lo
id
 g

y
n

o
g

en
etic 

tro
u
t 

are 
fem

ale w
ith 

th
e 

im
p
licatio

n
 th

a
t 

sex co
n

tro
l m

ay be o
f an XX 

fem
ale, 

XY m
ale 

ty
p
e. 

If th
is 

is 
so

, 
cro

sses 
betw

een sex
-rev

ersed
 m

ales 
and norm

al 
fem

ales w
ill 

g
iv

e all-fem
ale 

broods 
o
f o

ffsp
rin

g
. 

C
rosses w

ill be 
se

t up 
to
 

exam
ine 

th
e g

en
etic n

atu
re o

f 
100 m

ales 
from

 th
e 

rev
ersed

 group.

F
u

rth
er sex

-rev
ersed

 fish
 
o
f th

e 
1978 y

ear class 
are b

ein
g
 reared

 and refin
ed

 
te

sts 
fo

r sex u
sin

g
 squash p

rep
aratio

n
s have been developed to

 a
ssist th

ese 
program

m
es 

on th
e 

g
en

etics 
o
f sex in

 salm
onids.

D
isease stu

d
ies

T
he F

ish
 D

isease L
ab

o
rato

ry
 a

t W
eym

outh 
and th

e F
ish

 C
u

ltiv
atio

n
 G

roup 
a
t 

L
ow

estoft have 
recen

tly
 been u

n
ited

 in
to
 a sin

g
le F

ish
 
C

u
ltiv

atio
n
 S

ectio
n
 and 

fu
tu

re 
rep

o
rts w

ill 
be 

in
co

rp
o

rate. 
P

rin
cip

al areas 
o
f d

isease w
ork in

 1978/79 
have beens

A
. 

B
acterio

lo
g

y

(i) 
C

om
pletion o

f th
e 

1978 
fu

ru
n
cu

lo
sis v

accin
e 

tria
l.

(ii) 
C

om
pletion o

f a b
acterio

p
h

ag
e 

ty
p
in

g
 schem

e 
fo

r A
erom

onas 
salm

o
n
icid

a.

(iii) 
D

etailed
 stu

d
ies 

on b
a
c
te

ria
 cau

sin
g
 BKD have been sta

rte
d
 and som

e o
f 

th
e 

iso
la

te
s p

a
rtia

lly
 ch

aracterised
.

(iv
) 

S
tu

d
ies 

on p
ath

o
g
en

ic V
ib

rio
 
stra

in
s 

iso
la

ted
 from

 m
arine 

fish
 

faim
s 

have been expanded ana an ex
p

erim
en

tal p
o

ly
v

alen
t v

accin
e produced 

fo
r tria

l 
a
t L

o
w

esto
ft.

(v) 
A new

 b
a
c
te

ria
l pathogen o

f lo
b
sters has 

been iso
la

ted
 and 

ch
aracterised

.
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B
. 

V
irology

(i) 
F

u
rth

er c
h

a
rac

te
risa

tio
n
 and d

iffe
re

n
tia

tio
n
 o

f IP
N

-lik
e 

sh
e
llfish

 
v
iru

ses 
and 

sero
lo

g
ical 

com
parisons w

ith 
IPN

 v
iru

s 
and o

th
er re

la
ted

 
v

iru
ses.

(ii) 
S

tu
d

ies 
on 

th
e p

o
ssib

ility
 o

f a
c
tiv

e im
m

unization o
f rainbow

 
tro

u
t 

fry
 ag

ain
st 

IPN
 d

isease.

(iii) 
S

tu
d
ies 

on th
e 

relatio
n
sh

ip
s 

betw
een th

e 
tw

o 
eel 

rh
ab

d
o
viru

ses 
and o

th
er fish

 
rh

ab
d

o
v
iru

ses.

C
. 

P
ath

o
lo

g
y
 and 

Im
m

unology

. 
(i) 

K
isto

p
ath

o
lo

g
ical 

in
v
estig

atio
n
s 

o
f fish

 
and sh

e
llfish

 
in

clu
d
in

g
stu

d
ies 

on fu
ru

n
cu

lo
sis, 

b
a
c
te

ria
l kidney d

isease 
(B

ED
) 

and SV
C; 

d
iseases 

o
f u

n
certain

 aetio
lo

g
y

, 
ie
 p

ro
life

ra
tiv

e
 k

id
n

ey
 d

isease 
(PK

D
), 

b
lack

 p
atch

 n
ecro

sis 
(E

PH
), 

stre
ss 

facto
rs 

and ab
n

o
rm

ale 
tie

s 
in
 sh

e
llfish

.

(ii) 
E

pidem
inology 

stu
d
ies w

hich 
en

tailed
 m

o
n

ito
rin

g
 fish

 
on and below

 
farm

s 
fo

r im
p

o
rtan

t 
fish

 
d
iseases 

such 
as BK

D
, 

PKD and IPN
.

(iii) 
D

iag
n
o
stics 

and ad
v
ice asso

ciated
 w

ith 
statu

to
ry
 d

u
ties 

o
f th

e 
D

iseases 
o
f P

ish
 A

ct, 
1937•

(iv
) 

Id
eo

lo
g
ical 

in
v
estig

atio
n
s 

in
to
 

treatm
en

ts and m
ed

icatio
n
s 

fo
r 

fungus 
d
iseases 

o
f fish

.

(v) 
Id

e
n
tific

a
tio

n
 o

f th
e 

im
m

une m
echanism

 in
 tro

u
t ag

ain
st 

IPN
 and 

fu
ru

n
cu

lo
sis; 

p
assiv

e im
m

une 
stu

d
ies 

and an
aly

sis 
o
f v

accin
atio

n
 

m
ethods 

fo
r fish

.2. 
S

co
tlan

d 

(A
.L

.S
. 

M
unro)

T
he 

rep
o
rt 

com
prises 

in
fo

rm
atio

n
 

from
 H

erlo
t W

att 
U

n
iv

ersity
, 

In
stitu

te
 

of M
arine 

B
io

ch
em

istry
, 

M
arine 

L
ab

o
rato

ry
, 

S
co

ttish
 M

arine B
io

lo
g

ical 
A

sso
ciatio

n
,

U
nit 

o
f A

q
u

atic 
P

ath
o
b
io

lo
g
y
, (S

tirlin
g
 U

n
iv

ersity
,)W

hite. F
ish

 
A

u
th

o
rity

.

Salm
on 

and 
T

rout

T
he 

p
ro

cess 
of 

fém
in

isatio
n
 
o
f 

ju
v
en

ile 
salm

onids 
by 

treatm
en

t 
of 

th
e 

ju
v
en

iles w
ith

 d
ie

ta
ry
 

173 
o

e
stra

d
io

l 
has 

been 
fu

rth
er 

refin
ed
 

and 
th

e p
ro

d
u
ctio

n
 

of 
a
li 

m
ale 

sto
ck

s 
by d

ie
ta

ry
 

11 
- 

o
x
o
testo

stero
n
e 

and 
17a - m

eth
y
ltesto

stero
n
e 

in
v
estig

ated
 

in
 g

re
a
te

r d
e
ta

il. 
T

he 
p
airin

g
 

of 
fish

 
sex 

rev
ersed

 
by th

e 
la

tte
r 

p
ro

cess 
w

ith norm
al 

fem
ales 

has 
been 

show
n 

to
 
re

su
lt 

in
 
a
li 

fem
ale 

sto
ck

s.

In
v
estig

atio
n
s 

of 
g
rilse

 m
atu

ratio
n
 

have 
show

n 
th

at 
d

u
rin

g
 
th

e
ir 

second 

sea y
ear, 

p
o
te

n
tia

l 
g
rilse

 
su

ffer 
w

eight 
lo

sse
s, 

d
esp

ite, heavy 
feedin

g
 
at 

le
a
st 

seven m
onths 

b
efo

re 
spaw

ning 
and 

b
efo

re 
th

ey
 

can be 
reco

g
n
ised

 
by 

fish
 
farm

ers.
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T
hey can., 

how
ever, 

be 
id

e
n
tifie

d
, 

oven e
a
rlie

r, 
by 

th
e
ir w

eigh "/len
g
th
 
ch

aracter-' 

is
tic

s. 
It 

has 
fu

rth
e
r 

been 
show

n, 
and 

confirm
ed 

by d
eterm

in
atio

n
 o

f 
th

e 
lev

els 

of 
c
irc

u
lato

ry
 
stero

id
s 

th
a
t 

th
e 

"d
ecisio

n
'’ 

to
 m

ature 
is ihade 

d
u

rin
g
 
th

e 
autum

n 

of 
th

e 
p

rev
io

u
s y

ear. 
Food 

d
ep

riv
atio

n
 
at 

th
a
t 

tim
e 

re
su

lts 
in
 a 

s
ta

tis
tic

a
lly

 

sig
n
ific

a
n

t 
in

crease 
in
 
th

e 
p
ro

p
o
rtio

n
 

of 
th

e 
stock, m

atu
rin

g
 as 

g
rilse

 
in
 
th

e 

second 
y
ear.

A com
m

ercial 
sin

g
le

-c
e
ll 

p
ro

tein
 p

rep
aratio

n
 has 

been 
fed 

to
 
fresh

 and 
sea 

w
ater 

stag
es 

of 
salm

on over 
a 

12 m
onth 

p
erio

d
 
a
t 

le
v

e
ls 

of 
25, 

50 
and 

75%
 

of 
th

e 

to
ta

l 
p
ro

te
in
 
in
 
th

e d
ie

t. 
E

ven 
a
t 

th
e h

ig
h
est 

le
v
e
l, 

grow
th w

as 
equal 

to
 
th

at 

w
ith 

a d
ie

t 
w

here 
th

e p
ro

tein
 w

as 
w

holly 
com

posed 
of 

a 
fish

 p
ro

te
in

 p
rep

aratio
n
.

N
o 

p
ath

o
lo

g
ical 

sym
ptom

s 
w

ere d
etected

.

N
ep

h
ro

calcin
o
sis, 

a p
ath

o
lo

g
ical 

co
n
d
itio

n
 cau

sin
g
 

sto
n
e 

fo
rm

atio
n
 

in
 

th
e 

kidney »has 
been 

ex
p

erim
en

tally
 

induced 
in
 rainbox>7 tro

u
t w

hen norm
al 

com
m

ercial 

d
ie

ts 
are m

ade d
e
fic

ie
n
t 

in
 m

agnesium
. 

A m
inim

um
 req

u
irem

en
t 

fo
r rainbow

 tro
u
t 

w
as 

determ
ined 

as 
0
.5

g
 Mg"++/k

g of 
d
ie

t. 
It 

has 
aiso

 
been 

show
n 

th
a
t h

ig
h
 lev

els 

of 
C

02 
d
io

x
id

e 
(> 20 m

g
/1

), 
such 

as 
occur 

in
 
in

ten
siv

e 
cu

ltu
re 

system
s w

hen pH

com
m

only 
drops below

 7, 
aiso

 
re

su
lts in

 n
ep

h
ro

calcin
o
sis.

A 
stu

dy
 o

f 
th

e 
e
ffec

ts 
of 

h
ig

h
 
sa

lt 
co

n
ten

t 
com

m
ercial 

d
ie

ts 
fed 

to 
tro

u
t 

p
rio

r 
to 

th
e
ir 

tra
n
sfe

r 
to
 

seaw
ater 

show
ed 

a 
su

b
sta

n
tia

l 
red

u
ctio

n
 

in
 
tra

n
sfe

r 

m
o

rtality
.

T
rials 

w
ith

 a 
re

c
a
ll 

feed
in

g
 

system
 
fo

r 
free 

ran
g

in
g
 rainbow

 
tro

u
t 

in
 a 

fresh
 w

ater 
lo

ch
 have 

su
g
g
ested 

th
a
t 

it 
is 

p
o
ssib

le 
to
 

develop 
re

c
a
ll 

to
 

a 

feed
in

g
 
sta

tio
n

.a
s 

th
e 

so
le 

or 
supplem

entary 
feed

in
g
 regim

e.

P
ro

life
ra

tiv
e
 k

id
n

ey
 d

isease w
as 

id
e
n

tifie
d
 

as 
th

e 
cause 

of 
a m

inor m
o

rtality
 

in
 a 

farm
ed 

p
o

p
u

latio
n
 

o
f 

1
st 

sum
m

er 
salm

on p
arr 

o
f N

orw
egian o

rig
in

. 
T

he 

co
n
d
itio

n
 

could 
n
o
t 

be 
found 

in
 ad

jacen
t 

tan
k
 p

o
p
u
latio

n
s 

of 
S

co
ttish

 d
eriv

ed 

p
o

p
u
latio

n
s 

o
f 

salm
on p

ar.r. 
.
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A novel 
d
isease 

cau
sin

g
 acu

te 
p

a
n

c
re

a
titis 

in
 

th
e 

firs
t 

3-7 m
onths 

of 

th
e 

sea 
life

 
of 

salm
on 

sm
olts 

recu
rred

 
fo

r 
th

e 
3rd 

su
ccessiv

e y
ear. 

M
o
rtality

 
is 

v
ariab

le., 
trom

 <1 
- 

10%
, 

but m
ora 

serio
u
s 

is 
th

e 
o
b
serv

atio
n
 
th

a
t m

ost 
fish

 
show

 

a 
grox-7tli 

check 
and 

som
e, 

from
 5 

- 
30%

, 
m

ay 
grow

 too 
slow

ly 
to
 

be u
sefu

l 
fo

r 

com
m

ercial 
c
u
ltu

re
. 

S
m

olts 
from

 th
e h

atch
ery

 
su

p
p
ly

in
g
 
th

e 
so

le 
sea 

site
 w

here 

th
is 

d
isease 

is 
p
resen

t 
d
id
 
n
o
t 

develop 
th

e 
co

n
d
itio

n
 at 

o
th

er 
seaw

ater 
site

s. 

D
esp

ite 
the 

fa
ilu

re
 

of 
m

icro
sco

p
ic 

and 
cu

ltu
re m

ethods 
to
 

d
em

on
strate 

an 

in
fe

ctio
u

s 
pathogen 

fie
ld
 

evidence 
su

g
g

ests 
an 

in
fectio

u
s 

aetio
lo

g
y
.

D
over 

S
o

le

B
atches 

o
f 

so
le 

from
 th

e 
1977 

b
atch

 have been ongrow
n 

at 
ra

te
s 

in
 excess 

of 
1%
 

p
er 

day. 
L

arg
er 

fish
 

fav
o
u
r 

a 
tem

p
eratu

re 
of 

14° w
hereas 

n
u
rsery

 
size 

fish
 

grow
 w

el 1 
at 

1
8
-1

9
°. 

M
ore 

th
an 

50%
 
o
f 

fish
 nox-/ exceed 

250g 
a
t 

F
ebruary 

197 9. 

G
row

th checks 
due 

to
 

o
u
tb

reak
s 

o
f 

a 
sk

in
 d

isease 
of unknox/n aetio

lo
g
y
, 

called
 

B
lack P

atch
 N

ecro
sis 

(B
PN

), 
have 

had 
a 

sig
n

ific
an

t 
re

tard
in

g
 
e
ffe

c
t.

P
hotcperiod 

co
n
tro

l 
allox-zed 

a
t 

le
a
st 

a 
50 

day advancem
ent 

of 
spaw

ning 

in
 1978. 

C
o

n
sid

erab
le 

sav
in

g
s 

in
 
th

e 
tim

e 
to
 

x/ean m
etam

orphosed 
fish

 
to
 
a
rtific

ia
l 

d
ie

ts 
x/ere 

achieved
 
w

ith
 
th

e 
1978 

b
atch

. 
T

his 
aiso

 
resu

lted
 

in
 
co

n
sid

erab
le 

saving 

in
 lab

o
u

r 
sp

en
t 

producing
 
liv

e
 d

ie
ts. 

T
he 

o
ld

est 
group nox-7 average 

60g and 
are 

gr ox-zing 
at 

2% 
of 

body w
eig

h
t 

p
er 

day. 
T

h
is 

su
p
erio

r 
grow

th perform
ance 

is 

a
ttrib

u
te

d
 

to
 

keeping BPN under 
co

n
tro

l 
by 

th
e use 

of 
a 

sand 
lay

er 
in
 

th
e 

fish
 

tan
k
s.S

tu
d
ies 

of 
th

e u
se 

o
f 

ta
ste

a
ttra

c
ta

n
ts 

have 
shox/n 

th
at 

in
 o

ld
er 

fish
 

(> 50g) 
b
etain

e 
alo

n
e 

is 
su

ffic
ie

n
t 

b
u
t 

younger 
fish

 
(2g) 

req
u
ire 

a m
ore 

com
plex m

ix
tu

re 
of 

a
ttra

c
ta

n
ts.

A
ttem

pts 
to 

re
ar 

so
le 

to m
etam

orphosis 
on a

rtific
ia

l 
d
ie

ts 
gave m

ixed 
su

ccess. 

Som
e 

20%
 

su
rv

iv
al 

w
as 

achieved
 w

ith
 

th
e 

a
rtific

ia
l 

d
ie

t 
com

pared 
to
 

75%
 x/ith

A
rtem

ia.



- 28 -

T
urbot

I.ow
 

egg v
ia

b
ility

 
co

n
tin

u
es 

to
 

be 
a 

serio
u
s 

problem
. 

W
eaning 

sta
rte

d
 
at

th
e 

sinal Ios: 
size, 

of 
20 m

m
, 

and 
its 

d
u

ratio
n
 w

as 
reduced 

to
 

21 
d

ay
s. 

T
he 

e
a
rlie

st

hatched 
73 

tu
rb

o
t 

ac . i.eved 
40g 

by O
ctober w

hen 
th

ey w
ere 

tran
sferred

 
from

 
th

e

h
atch

ery
 
fo

r 
o
v
erw

in
terin

g
 
in
 

sea w
ater 

cages 
(no 

h
eatin

g
) 

to
 
ascertain

, 
„ 

3
th

e
ir 

o
v
erw

in
ter 

grow
th p

erfo
rm

an
ce. 

H
igh 

sto
ck

in
g
 d

e
n
sitie

s, 
29 

and 
56 

kg/m
 

have been ach
iev

ed w
ith

 
th

e 
77 

y
ear 

c
lass 

of 
tu

rb
o
t. 

Ino sine, 
and 

in
o
sin

e
-5

'- 

m
onophosphate 

are 
sp

e
cific 

feed
in

g
 

stim
u
lan

ts 
fo

r 
tu

rb
o
t.

A program
m

e 
to 

d
efin

e 
th

e w
ater 

q
u
a
lity

 req
u

irem
en

ts 
fo

r 
so

le 
and 

tu
rb

o
t, 

and 

th
e 

n
ecessary

 
tech

n
o

lo
g

y
, 

in
 re

c
irc

u
la

tio
n
 

system
s 

has 
been 

sta
rte

d
.

A new
 h

erp
es v

iru
s 

d
isease 

of 
tu

rb
o
t 

has 
been reco

rd
ed

. 
T

he v
iru

s 
appears 

to 
be 

endem
ic 

in
 w

ild 
sto

ck
 and 

is 
cap

ab
le 

o
f 

cau
sin

g
 heavy m

o
rta

litie
s 

in
 young 

farm
ed 

fish
.

T
ila

p
ia

T
he U

nit 
of 

A
q

u
atic P

ath
o
b
io

lo
g

y
 are 

co
n

tin
u

in
g
 
to
 

develop 
a program

m
e 

of 
w

ork, 
funded 

by 
th

e M
in

istry
 

of 
O

verseas 
D

evelopm
ent, 

on d
efin

in
g
 p

aram
eters 

lim
iting 

th
e 

in
ten

siv
e 

cu
ltu

re 
of 

T
ilap

ia 
sop. 

A
 p

ilo
t 

w
arm

 w
ater 

p
lan

t 
is 

being
 

co
n
stru

cted
 
a
t 

S
tirlin

g
 

to 
v
e
rify

 fie
ld
 
re

su
lts 

from
 ex

p
erim

en
tal 

farm
s 

in
 K

enya. 

S
tock d

en
sity

 
stu

d
ies 

and 
n
u
tritio

n
a
l 

ev
alu

atio
n
s 

under 
d
iffe

re
n
t 

tem
p
eratu

re 

and 
oxygen regim

es 
have 

allow
ed 

a 
broad 

d
e
fin

itio
n
 o

f 
th

e 
id

eal 
and 

lim
itin

g

co
n
d
itio

n
s 

fo
r 

T
ilap

ia 
c
u

ltu
re

. 
T

he p
ro

d
u

ctio
n
 o

f 
a
li 

m
ale 

fry
 has 

been 
show

n, 

to 
have 

serio
u

s 
p
o
te

n
tia

l 
fo

r 
im

proving y
ield

s 
from

 
in

ten
siv

e 
cu

ltu
re, 

system
s.

M
olluscs

P
ectin

id
 

sp
rat w

as 
o

b
tain

ed
 

from
 a

rtific
ia

l 
c
o
lle

c
to

rs 
and 

k
ep

t 
in
 

cages 

to 
stu

d
y 

th
e
ir 

grow
th and 

th
e 

fe
a
sib

ility
 o

f 
c
u
ltiv

a
tio

n
. 

E
xperim

ents 
w

ere 

co
n
tin

u
ed 

to
 

com
pare 

grow
th and 

fa
tte

n
in

g
 o

f P
acific

 
o
y
sters 

at 
d
iffe

re
n
t 

le
v

els 
on 

th
e 

sh
o

re 
and 

suspended 
from

 a ra
ft 

in
 cag

es.

S
am

ples 
of m

o
llu

scs 
and 

th
e
ir 

seed 
fo

r 
ex

p
o

rt 
and 

im
port 

w
ere 

checked 
fo

r 

freedom
 from

 p
est 

and 
d

iseases.
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C
rust: ac eans

G
affkem

ia 
d
isease „es 

id
e
n
tifie

d
 

fo
r 

th
e firs

t 
tim

e 
in
 a lo

b
ste

r 
im

poundm
ent 

on 
th

e 
S

co
ttish

 cas.: 
c
o
a
st. 

N
o 

sto
ck

s 
rem

ain 
and 

th
e 

im
poundm

ent 
o
f 

lo
b
sters 

in
 
th

e 
estab

lish
m

en
t 

has 
been d

isco
n

tin
u

ed
.

P
ollu

t ion_by 
o
il

R
ecen

tly
 
it 

has 
been 

show
, 

th
a
t 

the 
carcin

o
g

en
 y

ield
in

g
 enzym

e, 
ary

l 

hydrocarbon h
y

d
ro

x
y

lA
se 

(A
H

U
), 

can be 
induced 

in
'fish

 w
hen th

ey
 are 

exposed 
to 

P
rudhoe 

B
ay 

cruda 
o
il. 

W
ork has 

co.m
nenc.ed 

to 
d
etect 

and 
estim

ate 
th

e 
am

ount 

of AHU a
c
tiv

ity
 
m
 fish

 
tak

en
 from

 o
il 

contam
inated 

and 
o
th

er 
reg

io
n
s 

of 
th

e 

S
co

ttish
 C

oast 
and N

orth 
S

ea. 
T

he o
b
ject 

is 
to
 

see w
hether 

th
e 

lev
el 

o
f AHH 

a
c
tiv

ity
 can be used 

as 
an 

in
d
icato

r 
of 

th
e 

q
u
an

tity
 of 

carcin
o

g
en

 p
resen

t 
in
 
fish

.

tr.s.A
.

(A
.C

. 
L

ongw
ell + J

0 
R

yther)

M
ARICULTURE 

PRO
JECTS 

SUPPORTED UNDER 
THE 

U
.S

. 
SEA 

GRANT PROGRAM
* 

F
in

fish

Salm
on

A
t 

th
e 

U
n
iv

ersity
 
o
f A

laska 
research

ers 
are 

exam
ining 

g
en

etic 
in

te
r­

actio
n
s 

o
f A

uke 
C

reek 
h

atch
ery

 
pink 

salm
on w

ith 
n
atu

ral 
spaw

ning 
sto

ck
s.

T
he 

g
en

etics 
o
f 

egg 
and 

fry
 
c
h
a
ra

cte
ristic

s 
is 

being 
exam

ined; 
aiso

, 
e
ffe

cts 

o
f 

in
tra-sp

e
cie

s 
h
y
b
rid

izatio
n
 

on 
h
atch

ery
 

sw
im

up 
b
eh

av
io

r and 
on 

su
scep

ti­

b
ility

 
to
 
b
acterial 

d
isease. 

A 
dry-salm

on 
ratio

n
 
o
f 

read
ily

 av
ailab

le 
lo

cal

*B
ecause 

th
ese 

Sea 
G

rant 
p

ro
jects 

cover 
such 

a 
d
iv

e
rsity

 o
f 

to
p
ics 

in so 
m

any 
geographic 

areas 
on 

so m
any 

d
iv

erse 
g
ro

u
p
s, 

it w
as 

not 
p

ractical 
here 

to 
rep

o
rt 

on 
them

 
in 

any 
d
ep

th
. 

A
d

d
itio

n
al 

in
fo

rm
atio

n 
can 

be 
o
b
tain

ed
 by 

com
­

m
unication

 w
ith 

research
ers 

in
v
o
lv

ed
. 

T
h
eir 

nam
es 

and 
fu

ll 
ad

d
ress 

can 
be 

o
b
tain

ed
 

by 
co

n
tactin

g
 

th
e 

N
ational 

Sea 
G

rant 
P

rogram
, 

NOAA, 
U

. 
S. 

D
ept, 

of 
C

om
m

erce, 
R

o
ck

v
ille, 

MD 
20852. 

T
he 

less 
d
iv

erse, 
few

er 
governm

ent 
p
ro

jects 
could be 

com
m

ented on m
ore 

e
x
p
lic

itly
. 

A
ny 

d
esired

 
ad

d
itio

n
al 

in
fo

rm
atio

n 
on 

any 
o
f 

th
ese 

is 
av

ailab
le 

through 
B

. 
D

rucker, 
N

ational 
M

arine 
F

ish
eries 

S
erv

ice, 
NOAA, 

U
. 

S. 
D

ept, 
o
f 

C
om

m
erce, 

W
ashington, 

DC 
20235.
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products 
and 

u
n
d
eru

tilized
 

sp
ecies 

is 
being 

fo
rm

u
lated

. 
A 

com
parison 

is 

being m
ade 

o
f 

th
e 

grow
th 

o
f young 

pink 
salm

on 
on 

o
il-co

n
tam

in
ated

 
food w

ith 

grow
th 

on 
uncontam

inated 
food.

A
t 

th
e 

U
n

iv
ersity

 
o
f W

ashington 
fiv

e 
p
ro

jects 
are 

conducted on 
salm

on 

w
ith 

th
e 

fo
llo

w
in

g
 

o
b
jectiv

es: 
(1) 

to
 

develop m
anagem

ent 
strate

g
ie

s 
fo

r 

in
creased

 
su

rv
iv

al 
o
f w

ild 
and 

h
atch

ery
 sto

ck
s 

o
f 

P
uget 

Sound; 
(2) 

to
 
ascer­

tain
 
e
ffec

ts 
o
f 

v
ario

u
s 

h
atch

ery
 

in
cu

b
atio

n
 

system
s 

on 
chum

 
salm

on 
fry

 

q
u
ality

 
and m

ig
ratio

n
; 

(3) 
to
 

develop 
an 

im
proved 

dry 
d
ie

t 
fo

r young 
salm

on;

(4) 
to 

develop 
a 

d
ie

t 
sp

e
c
ific

a
lly

 
fo

r 
rainbow

 
tro

u
t 

and 
coho 

salm
on 

brood- 

sto
ck
 
fo

r 
high 

q
u
ality

 
gam

ete 
p
ro

d
u

ctio
n
; 

(5) 
to
 

an
aly

ze 
'78 and 

'79 
ad

u
lt 

salm
on 

retu
rn

s 
from

 
experim

ental 
lo

ts 
o
f coho 

and 
chinook m

arked 
and 

released
 

in 
'7

5
, 

'7
6
, 

and 
'7

7
. 

P
uget 

Sound 
now

 
has 

a m
ajor 

salm
on 

p
en

-rearin
g
 

in
d

u
stry

.

A
n 

e
ffo

rt 
is 

being m
ade 

to 
develop 

broods took 
p

a
rtic

u
la

rly
 
su

ited
 

to
 m

arine 

pen 
c
u

ltu
re

. 
In 

ad
d
itio

n
, 

th
y
ro

id
 

co
n

tro
l 

of 
salm

on 
sm

o
ltificatio

n
 

is 
being 

stu
d
ied

 
in 

e
ffo

rts 
to
 

reduce 
p

a
ir-rev

e
rsio

n
.

R
esearch

ers 
a
t 

O
regon 

S
tate 

U
n
iv

ersity
 
are 

attem
p
tin

g
 

to 
resto

re 
the 

O
regon 

chum
 

salm
on 

reso
u
rce. 

T
his 

in
v
o
lv

es 
th

e 
continued 

a
rtific

ia
l 

propa­

g
atio

n
 

o
f W

hiskey 
C

reek 
sto

ck
 

and 
fu

rth
er 

developm
ent 

o
f th

e 
O

regon 
chum

 

salm
on 

b
ro

o
d
sto

ck
.

T
he 

en
d

o
crin

e 
co

n
tro

l 
o
f salm

onid 
sm

o
ltificatio

n
 

and 
seaw

ater 
ad

ap
tatio

n
 

is 
aiso

 
being 

research
ed
 
at 

th
e 

U
n
iv

ersity
 

of 
C

alifo
rn

ia 
(B

erk
eley

). 
A

t 

H
um

boldt 
S

tate 
U

n
iv

ersity
 

(C
alifo

rn
ia) 

b
io

lo
g
ists 

are 
in

v
estig

atin
g
 

the 

p
o
ssib

ility
 

o
f 

sig
n

ifica
n

tly
 

in
creasin

g
 

num
bers 

o
f 

chinook 
salm

on 
retu

rn
s 

by 

a
rtific

ia
lly

 
im

p
rin

tin
g
 

and 
a
ttra

c
tin

g
 

th
e 

ju
v
en

iles.

A
t 

th
e 

U
n
iv

ersity
 

o
f R

hode 
Islan

d
 

research
ers 

are 
id

en
tify

in
g
 
facto

rs 

th
a
t 

lim
it 

econom
ical 

p
ro

d
u
ctio

n 
o
f salm

onids 
in 

w
ater 

reu
se 

system
s. 

The 

com
m

ercial 
v
ia

b
ility

 
o
f A

tlan
tic 

salm
on 

ocean 
ranching 

in 
New 

E
ngland 

is 

being 
co

n
sid

ered
.

S
tu

d
ies 

have 
begun 

at 
th

e 
U

n
iv

ersity
 

o
f M

aine 
and 

U
n

iv
ersity

 
o
f New 

H
am

pshire 
on 

th
e 

an
tig

en
ic 

and 
g

en
etic 

c
h
a
ra

c
te

ristics 
o
f 

th
e 

in
fectio

u
s
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p
an

creatic 
n
ecro

sis 
v
iru

s 
of 

salm
o
n
is 

R
esu

lts 
could 

fa
c
ilita

te
 

developm
ent 

of 
an 

e
ffe

c
tiv

e
 

v
accin

e. 
A

t 
th

e 
U

n
iv

ersity
 
o
f 

Idaho 
a 

study 
has 

been 
in

itia
te

d
 

on 
m

eans 
o
f ab

o
lish

in
g
 

any 
c
a
rrie

r 
sta

tes 
o
f 

fu
ru

n
cu

laris 
and 

b
a
c
te

ria
l 

kidney 

d
isease 

in 
P

acific 
salm

on.

S
tu

d
ies 

on 
th

e 
p

reserv
atio

n
 

of salm
onis 

gam
etes 

co
n
tin

u
e 

a
t 

th
e 

U
n
iv

ersity
 

o
f M

innesota. 
Sperm

 
can 

now
 

be 
fro

zen
 

and 
thaw

ed 
and 

retain
 

n
ear 

norm
al 

v
ia

b
ility

. 
T

here 
has 

aiso
 

been 
som

e 
su

ccess 
in 

recovery
 
o
f 

fro
zen

 
salm

onid 

eggs.

O
ther 

F
in

fish

S
u
itab

le 
d
ie

ts 
fo

r w
alley

e 
cu

ltu
re 

are 
being 

in
v

estig
ated

 
a
t 

C
ornell 

U
n
iv

ersity
. 

A
t 

th
e 

U
n
iv

ersity
 o

f W
isconsin 

th
e 

econom
ic 

p
o
ten

tial 
of 

cu
ltu

rin
g
 yellow

 
perch 

is 
being 

exam
ined. 

T
here 

are 
fiv

e 
com

m
ercial 

yellow
 

perch 
o

p
eratio

n
s 

in 
W

isconsin. 
B

ass 
and 

b
ass-p

erch
 

h
y

b
rid

s 
are 

a 
su

b
ject 

o
f research

 
in 

N
orth 

C
aro

lin
a. 

The 
p
o
ten

tial 
o
f eel 

cu
ltu

re 
in
 
th

is 
sta

te
 

is 
aiso

 
being 

ev
alu

ated
.

W
ork 

on 
th

e 
cu

ltu
re 

o
f b

a
itfish

 
co

n
tin

u
es 

a
t 

th
e 

U
n

iv
ersity

 
of H

aw
aii.

T
he 

o
b
jectiv

e 
is 

to
 

develop 
a 

c
o
st-e

ffe
ctiv

e 
topm

innow
 

cu
ltu

re 
system

 
capable 

o
f 

producing 
larg

e 
q

u
a
n

titie
s 

o
f 

liv
e 

b
a
itfish

 
req

u
ired

 
fo

r 
th

e 
sk

ip
jack

 

tuna 
in

d
u

stry
.

C
rustaceans

Shrim
p

A
t T

exas 
A&M 

and 
th

e 
U

n
iv

ersity
 
o
f 

H
ouston 

em
phasis 

is 
on 

p
ro

d
u
ctio

n
 

system
s 

and 
d
eterm

in
atio

n
 

o
f w

hich 
sp

ecies 
can 

be 
grow

n 
su

ccessfu
lly

 
in 

ponds 

along 
th

e 
T

exas 
co

ast. 
B

eing 
research

ed
 
are: 

th
e 

ro
le 

lip
id

s 
play 

in 
the 

m
atu

ratio
n
 

o
f penaeid 

shrim
p, 

n
u
tritio

n
a
l 

and biochem
ical 

stu
d
ies 

re
la

tin
g

 

to
 

penaeid 
shrim

p 
m

atu
ratio

n
, 

and 
developm

ent o
f 

a 
com

prehensive 
h
ealth

 

m
anagem

ent 
program

 w
hich 

w
ill 

o
p

tim
ize 

p
ro

d
u
ctio

n
 
c
a
p
a
b
ilitie

s. 
The 

econom
ics 

of 
shrim

p 
m

an
o
u
i tu

re 
is 

aiso
 

under 
stu

d
y

.
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F
reshw

ater 
Praw

ns

In 
S

outh 
C

aro
lin

a 
research

ers 
are 

in
v
estig

atin
g
 

th
e 

com
m

ercial 
fe

a
sib

ility
 

of 
cu

ltu
rin

g
 

fresh
w

ater 
praw

ns 
(M

acrobrachium
) 

in 
th

e 
so

u
th

east 
U

.S
. 

N
u
tri­

tio
n
al 

stu
d
ies 

are 
being 

conducted 
th

ere 
and 

aiso
 

at 
R

utgers 
U

n
iv

ersity
.

A 
com

m
ercial 

fresh
w

ater 
praw

n 
in

d
u
stry

 
has 

developed 
in 

H
aw

aii. 
R

e­

search 
a
t 

th
e 

U
n
iv

ersity
 

of H
aw

aii 
is 

re
la

ted
 
to
 

th
e 

needs 
o
f 

th
is 

in
d
u
stry

.

The 
sta

te
 

o
f 

H
aw

aii 
is 

aiso
 

conducting 
research

 
and 

ad
v

iso
ry 

serv
ices 

fo
r 

th
e 

in
d
u
stry

, 
w

hich 
has 

expanded 
over 

110 
acres.

L
obster

A
t 

th
e 

B
odega 

B
ay 

m
arine 

lab
o
rato

ry
, 

U
n
iv

ersity
 

o
f C

alifo
rn

ia, 
th

e 

isozym
e 

v
ariatio

n
s 

in 
lo

b
ste

r sp
ecies 

are 
being 

d
escrib

ed
 w

ith 
p
lan

s 
to
 

ex­

pand 
research

 
to
 

shrim
p 

and 
crab

s. 
A

n 
e
ffo

rt 
is 

being m
ade 

to
 

develop 
a 

technology 
th

a
t 

should en
ab

le 
d
o
m

esticatio
n 

of 
d
esirab

le 
cru

stacean
s. 

R
e­

search
ers 

are 
assessin

g
 

th
e 

b
en

efits 
and 

problem
s 

involved 
in 

using 
therm

al 

efflu
en

ts 
from

 
co

astal 
pow

er 
statio

n
s 

as 
an 

econom
ical 

source 
o
f 

h
eat 

in 

th
e 

cu
ltu

re 
o
f A

m
erican 

lo
b
ste

rs.

A
t 

W
oods 

H
ole 

O
ceanographic 

In
stitu

tio
n
 

in
v

estig
ato

rs 
are 

ev
alu

atin
g

 

the 
u
tiliz

a
tio

n
 

of 
carb

o
h
y
d
rate 

and 
p

ro
tein

 
by 

p
o
st-larv

al 
lo

b
sters 

fo
r 

the 

purpose 
o
f d

efin
in

g
 

an 
optim

um
 
p
ro

tein
:carb

o
h

y
d

rate 
ra

tio
. 

A
t 

th
e 

U
n
iv

ersity
 

of 
M

aine 
m

inim
al 

co
st 

lo
b

ster 
ratio

n
s 

based 
on 

an
aly

sis 
of 

lo
b

ster 
d
ietary

 

in
tak

e 
and 

m
etab

o
lic 

stu
d
ies 

are 
being 

fo
rm

u
lated

 
and 

ev
alu

ated
. 

In 
an

o
th

er 

stu
d

y M
aine 

research
ers 

are 
developing

 
a 

v
accin

atio
n
 

peg w
hich 

w
ill 

im
m

obilize 

th
e 

lo
b
ste

r 
claw

 
and 

in
je

c
t 

a 
gaffkem

ia 
vaccine 

in
to
 

th
e 

tissu
e.

C
ray

fish

Pond 
cu

ltu
re 

o
f 

cray
fish

 
is 

under 
stu

d
y 

a
t 

L
o
u
isian

a 
S

tate 
U

n
iv

ersity
.

B
rine 

Shrim
p

A
t 

th
e 

U
n
iv

ersity
 
o
f R

hode 
Islan

d
 

chem
ists 

are 
an

aly
zin

g
 

and 
com

paring 

av
ailab

le 
stra

in
s 

o
f b

rin
e 

shrim
p 

in 
resp

ect 
to
 
th

e
ir biochem

ical 
ch

aracter­

istic
s 

and 
a
b

ility
 

to 
su

p
p

o
rt 

su
rv

iv
al 

and 
grow

th 
o
f young 

fish
 

and 
crab

s.
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The 
econom

ic 
fe

a
sib

ility
 

of 
producing 

b
rin

e 
shrim

p 
in 

th
e 

S
t. 

C
roix 

(V
irg

in
 

Islan
d
s) 

a
rtific

ia
l 

upw
elling system

 
is 

being 
determ

ined.

D
ecapod 

F
e
rtiliz

a
tio

n

T
he 

b
asic 

m
echanism

s 
o
f 

decapod 
fe

rtiliz
a
tio

n
 

are 
stu

d
ied

 
a
t 

th
e 

U
ni­

v
e
rsity

 
o
f C

alifo
rn

ia 
(R

iv
ersid

e).

S
h
el1 fish

C
o
n
tro

lled
 

and 
W

aste 
R

ecycling M
ari cu

ltu
re 

S
ystem

s

T
he 

la
rg

e
st, 

m
ajor 

e
ffo

rt 
in 

m
olluscan 

cu
ltu

re 
supported 

by 
Sea 

G
rant 

is 
th

e 
developm

ent 
o
f 

th
e 

co
n

tro
lled

 
m

arleui tu
re 

system
 by 

research
ers 

at 

th
e 

U
n
iv

ersity
 

o
f 

D
elaw

are. 
T

he 
program

 
is 

d
ealin

g
 w

ith 
m

any 
fa

ce
ts: 

n
u
tritio

n
, 

en
g
in

eerin
g

, 
m

icro
b
io

lo
g
y

, 
sh

ell 
fo

rm
atio

n
, 

and 
m

ineral 
req

u
irem

en
ts. 

S
everal 

in
d
u
stries 

are 
p
artn

ers 
in 

th
is 

program
. 

P
resen

tly
, 

a 
$1.2 m

illio
n
 
m

aricu
ltu

re 

lab
o
rato

ry
 
is 

being 
co

n
stru

cted
, 

w
hich w

ill 
be 

used 
as 

a 
p
ilo

t 
o
p
eratio

n
 

to 

dem
onstrate 

co
n

tro
lled

 
environm

ental 
system

s 
fo

r m
olluscan 

cu
ltu

re.

A
t W

oods 
H

ole 
O

ceanographic 
In

stitu
tio

n
 

in
v
estig

ato
rs 

are 
assessin

g
 

the 

b
io

lo
g

ical 
and 

econom
ic 

fe
a
sib

ility
 
o
f m

arine 
b
iv

alv
e 

cu
ltu

re 
in w

aste 
re

­

cy
clin

g
 

aq
u
acu

ltu
re 

system
s 

and 
as 

a 
m

eans 
fo

r 
te

rtia
ry
 

sew
age 

e
fflu

e
n
t 

tre
a
t­

m
ent. 

A 
sim

ple 
m

odel 
is 

being m
ade 

o
f alg

al 
p
ro

d
u
ctio

n
, 

sh
e
llfish

 
grow

th, 

contam
inants 

u
p
take, 

and 
d
ep

u
ratio

n
 

by 
b
iv

alv
es 

in 
a w

aste 
recy

clin
g
 

system
.

O
ysters

B
io

lo
g
ists 

a
t 

O
regon 

S
tate 

U
n
iv

ersity
 
are 

encouraging 
com

m
ercial 

o
y

ster 

grow
ers 

to 
ad

ap
t 

tech
n
iq

u
es 

developed 
a
t 

th
e 

u
n

iv
ersity

. 
T

hese 
in

clu
d

e 
th

e 

rearin
g
 

o
f 

cu
ltch

less 
sp

at. 
T

here 
is 

av
ailab

le 
an 

experim
ental 

dem
onstration 

o
f 

se
le

c
tiv

e
 

b
reed

in
g
 

and b
ro

o
d
sto

ck m
anagem

ent o
f 

P
acific 

o
y

sters. 
The 

com
m

ercial 
p
o
ten

tial 
of 

th
e 

ex
o
tic 

C
rasso

strea 
riv

u
la

ris 
is 

being 
ev

alu
ated

.



- 34 -

R
esearch 

is 
b

ein
g 

conducted 
a
t 

th
e 

U
n

iv
ersity

 
o
f W

ashington 
on 

hybrid 

stra
in

s 
o
f 

o
y
sters 

w
ith 

resistan
ce 

to
 

sum
m

er m
o

rtalitie
s 

th
a
t 

occur both 

in 
Japan 

and 
along 

th
e 

U
.S

. 
w

est 
co

ast.

A
t 

th
e V

irg
in

ia 
In

stitu
te
 

o
f M

arine 
S

cience 
stu

d
ies 

co
n
tin

u
e 

on 
a
rti­

fic
ia

l 
d

iets 
fo

r o
y

sters. 
O

yster 
stra

in
s 

are being 
selected

 
th

ere 
fo

r 

resistan
ce 

to
 

th
e 

d
isease 

D
erm

ocystidium
 m

arin
a.

C
lam

s

T
he 

g
en

etics 
and 

b
reed

in
g
 
stru

c
tu

re
 

of 
clam

s, 
M

ercenaria 
sp

p
, 

are 
being 

stu
d

ied
 
a
t 

G
eorge M

ason 
U

n
iv

ersity
. 

R
esearch 

a
t 

th
e 

W
oods 

H
ole 

O
ceanographic 

In
stitu

tio
n
 

is 
d

irected
 
at 

co
rrelatin

g
 

th
e 

frequency 
o
f g

en
etic m

arkers 
in 

n
atu

ral 
and 

h
atch

ery
-reared

 
p
o
p
u
latio

n
s 

o
f hard 

clam
s.

A
t 

O
regon 

S
tate 

U
n
iv

ersity
 

th
e 

b
io

lo
g
ical 

fe
a
sib

ility
 o

f 
using 

h
atch

ery
- 

reared
 

clam
s 

to 
supplem

ent 
n
atu

ral 
sto

ck
s 

is 
being 

ex
p
lo

red
. 

T
he 

n
ecessity

 

and 
fe

a
sib

ility
 
o
f 

augm
enting 

hard 
clam

 
p
ro

d
u
ctio

n 
by 

seed
in

g 
are, 

in 
ad

d
itio

n
, 

being 
exam

ined 
fo

r co
astal 

w
aters 

along 
G

eorgia.

A
t 

th
e 

U
n

iv
ersity

 o
f W

ashington 
th

e 
effectiv

en
ess 

o
f p

la
stic

 
n
ettin

g
 

as 
a 

M
anila 

clam
 a

ttra
c
ta

n
t 

is 
being 

tested
 w

ith 
th

e 
id

ea 
in m

ind 
o
f 

in
­

creasin
g
 

su
rv

iv
al 

o
f 

p
lan

ted
 

clam
s. 

(C
om

parisons 
are 

aiso
 

being 
m

ade 
betw

een 

n
atu

ral 
se

ttin
g
 

o
f m

ussels 
in 

P
uget Sound 

and 
th

a
t 

on 
a
rtific

ia
l 

su
b

stra
te

s.)

A 
fin

al 
an

aly
sis 

and 
in

te
rp

re
tatio

n
 
o
f 

d
ata 

on 
th

e 
cu

ltu
re 

o
f 

clam
s 

(T
apes 

jap
o
n
ica) 

in 
an 

a
rtific

ia
l 

upw
elling 

system
 

is 
underw

ay.

S
callo

p

S
tu

d
ies 

are 
underw

ay 
to 

refin
e 

h
atch

ery
 

and 
ocean 

rearin
g
 m

ethods 
fo

r 

th
e 

p
u

rp
le 

hinge 
rock 

scallo
p
 

in 
C

alifo
rn

ia 
(U

n
iv

ersity
 
o
f C

alifo
rn

ia).
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A
balone

T
he 

U
n
iv

ersity
 

of 
C

alifo
rn

ia w
ith 

th
e 

C
alifo

rn
ia 

D
epartm

ent 
o
f 

F
ish 

and 
G

am
e 

are 
looking 

in
to
 

th
e 

sc
ie

n
tific

 
and econom

ic 
fe

a
sib

ilitie
s 

of 

enhancing 
abalone 

p
o

p
u

latio
n

s 
in 

areas 
o
f so

u
th

ern
 
C

alifo
rn

ia w
here 

th
e
ir 

p
o
p
u
latio

n
s 

are 
d
ep

leted
. 

R
esearch 

is 
being 

done 
on 

th
e 

grow
th, 

develop­

m
ent, 

and 
m

etam
orphosis 

o
f ab

alo
n
e.

A
quaculture 

E
ngineering

A
s 

p
art 

o
f 

th
e 

T
exas 

A&M 
shrim

p 
aq

u
acu

ltu
re 

program
, 

en
g
in

eers 
are 

te
stin

g
 

and 
rev

isin
g
 

th
e 

in
itia

l 
shrim

p 
grow

th 
m

odel. 
In 

ad
d
itio

n
, 

they 

are 
d

eterm
in

in
g
 

th
e 

fe
a
sib

ility
 

and 
econom

ic 
retu

rn
s 

from
 a 

m
anagem

ent 

system
 

to
 m

onitor 
and 

co
n
tro

l 
d
isso

lv
ed
 

oxygen 
le

v
e
l, 

w
ater 

tem
p
eratu

re 

and 
sa

lin
ity

, 
am

m
onia 

le
v
el, 

and 
o
th

er sig
n
ific

a
n
t 

facto
rs 

fo
r optim

al 

shrim
p 

grow
th. 

A m
ajor 

com
ponent 

o
f 

th
e 

U
n

iv
ersity

 
o
f 

D
elaw

are's 
co

n
tro

lled
 

system
 m

arleui tu
re 

program
 
is 

th
e 

en
g
in

eerin
g
 
asp

ects. 
W

ork 
co

n
tin

u
es 

to 

o
p

tim
ize 

th
e 

p
ro

cess 
and 

to 
reduce 

co
st. 

A 
th

ird
 
aq

u
acu

ltu
re 

en
g
in

eerin
g

 

p
ro

ject 
is 

underw
ay 

in 
H

aw
aii 

a
t 

th
e 

O
ceanic 

In
stitu

te
. 

T
he 

o
v
erall 

ob­

je
c
tiv

e
 
o
f th

is 
program

 
is 

to
 

develop 
cage 

cu
ltu

re 
technology 

in m
oderately 

rough 
m

arine 
en

v
iron

m
en

ts.

A
quaculture 

E
conom

ic 
S

tu
d
ies

A m
ajor 

econom
ic 

p
ro

jec
t, 

u
tiliz

in
g
 
ta

len
ts 

from
 
fiv

e 
Sea 

G
rant 

sch
o
o
ls, 

is 
attem

p
tin

g
 

to
 

develop 
an 

e
n
te

rp
rise budget sim

u
lato

r 
fo

r general 
aqua­

cu
ltu

re 
system

s. 
A

s 
a 

p
art 

o
f 

th
is 

program
, 

research
ers 

w
ill 

conduct 
an 

econom
ic 

an
aly

sis 
fo

r 
high 

p
rio

rity
 

sp
ecies 

on 
problem

s 
m

ost 
relev

an
t 

to
 

a 

p
a
rtic

u
la

r 
reg

io
n
.
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A
quaculture 

S
o
cio

-P
o
litical 

S
tu

d
ies

The 
o
b
jectiv

e 
o
f 

th
is 

p
ro

ject 
a
t 

O
regon 

S
tate 

U
n

iv
ersity

 
is 

to
 

docum
ent 

reg
u
latio

n
s 

affectin
g
 

aq
u
acu

ltu
re 

p
ro

d
u
ctio

n 
and m

ark
etin

g
. 

A
iso, 

an 

an
aly

sis w
ill 

be 
m

ade 
on 

how
 
in

stitu
tio

n
a
l 

arrangem
ents 

a
ffe

c
t 

aq
u
acu

ltu
re. 

In
stitu

tio
n
a
l 

stru
c
tu

res 
in 

o
th

er 
co

u
n

tries 
w

ill 
be 

exam
ined.

M
ARICULTURE 

PRO
JECTS 

SU
PPO

RTED
 UNDER THE 

NATIONAL 
M

ARINE 
FISH

ER
IES 

SER
V

IC
E, 

NOAA

Salm
on 

(S
eattle 

and M
anchester, 

W
ashington, 

la
b
o
rato

rie
s, 

NW
AFC)

N
u
tritio

n
 

research
 

on 
th

e 
P

acific 
salm

on 
in

clu
d
es 

ev
alu

atio
n
 

o
f d

ie
ts 

co
n
tain

in
g
 
a
lte

rn
ate

 
so

u
rces 

of 
p

ro
tein

s, 
in

v
estig

atio
n
 

o
f 

n
u
tritio

n
a
l 

d
iseases, 

and 
developm

ent 
o
f m

easures 
o
f 

n
u
tritio

n
a
l 

q
u
ality

 
in 

h
atch

ery
 

salm
onids.

D
isease 

stu
d

ies 
encom

pass 
developm

ent o
f p

ro
p
h
y
lactic 

tech
n

iq
u

es, 
d
efin

itio
n

 

o
f 

im
m

une 
m

echanism
s 

in 
m

arine 
cu

ltu
red

 
p
o
p
u
latio

n
s, 

and 
ev

alu
atio

n
 

o
f 

the 

in
cid

en
ce 

o
f b

a
c
te

ria
l 

and 
v

iral 
d
iseases 

in 
h
atch

ery
 

salm
onids. 

P
hysio­

lo
g

ical 
research

 
in

clu
d

es 
developm

ent 
o
f biochem

ical 
m

ethods 
fo

r 
d
eterm

in
atio

n
 

o
f sta

tu
s 

of sm
o
ltificatio

n
 

and 
seaw

ater 
ad

ap
tatio

n
 

in 
h

atch
ery

 
salm

o
n
id

s, 

and 
in

v
estig

atio
n
s 

of 
tech

n
iq

u
es 

to
 
ex

ert 
p
o
sitiv

e 
co

n
tro

l 
over 

th
e 

sm
olting 

p
ro

cess. 
H

usbandry stu
d

ies 
are 

aim
ed 

a
t 

th
e 

developm
ent 

o
f 

im
proved 

co
st- 

effectiv
e 

techn
iq

u
es 

fo
r m

arine 
n

et-p
en
 
c
u

ltu
re

. 
G

enetic 
stu

d
ies 

are 
p
resen

tly
 

lim
ited

 
to 

th
e 

d
elin

eatio
n
 

of 
g

en
etic 

sto
ck

s 
fo

r b
e
tte

r m
anagem

ent 
of m

ixed- 

sto
ck
 
fish

e
rie

s.

M
arine 

T
u
rtles,S

h
rim

p
, 

and 
F

in
fish

 
(G

alv
esto

n
, 

T
exas, 

L
ab

o
rato

ry
, 

SEFC)

P
ro

g
ress 

has 
been 

m
ade 

in 
in

creasin
g
 

su
rv

iv
al 

ra
te 

o
f m

arine 
tu

rtle
s 

in 

c
a
p
tiv

ity
 

by 
im

proving 
d
ie

t 
and 

holding
 

system
s. 

S
everal 

d
isease 

treatm
en

ts 

have 
been 

id
e
n
tifie

d
 
fo

r 
tu

rtle
s. 

W
hite 

shrim
p 

(P
enaeus 

se
tife

ru
s) 

have



- 
37 -

been 
induced 

to
 m

ature 
and 

spaw
n 

fo
r 

th
e 

firs
t 

tim
e 

in 
c
a
p
tiv

ity
 

but 
no 

fe
rtiliz

a
tio

n
 

took 
p
lace. 

R
edfish 

(S
ciaenops 

o
c
e
lla

ta
) 

and 
b

lack
 

drum
 

(P
ogonias 

C
hrom

is) 
w

ere 
reared

 
su

ccessfu
lly

 
in 

th
e 

h
atch

ery
. 

Im
provem

ents 

w
ere m

ade 
in 

ro
tife

r 
cu

ltu
re 

tech
n

iq
u

es.

F
a
c
ilitie

s 
now

 
in

clu
d

e 
a 

larg
e 

greenhouse 
b
u
ild

in
g
 
fo

r 
rearin

g
 m

arine 

tu
rtle

s. 
The 

la
te

st 
equipm

ent fo
r w

ater 
treatm

en
t 

has 
been 

in
co

rp
o
rated

 

in
to
 

th
e 

lab
o
rato

ry
's 

sem
i-clo

sed
 
cu

ltu
re 

system
.

O
y
sters 

(M
ilfo

rd
, 

C
o
n
n
ecticu

t, 
L

ab
o

rato
ry

, 
N

EFC)

B
reeding

A 
selectio

n
 

program
 fo

r 
fa

st and slow
 

grow
th 

in 
th

e A
m

erican 
o

y
ster, 

C
rasso

strea 
v
irg

in
ic

a
, 

is 
co

n
tin

u
in

g 
in

to
 
its 

th
ird

 y
ear. 

The 
firs

t 

g
en

eratio
n
 

o
f selected

 
o

ffsp
rin

g
 

has 
been 

produced 
from

 
som

e 
220 

selected
 

o
y
sters. 

G
row

th 
ra

tes 
in 

o
y

ster 
larv

ae 
and 

sp
at 

from
 

21 
h
a
lf-sib

 
fam

ilies 

w
ere 

determ
ined 

and 
used 

to 
calcu

late 
h
e
rita

b
ility

 
estim

ates. 
F

or 
larv

al 

grow
th 

ra
te
 

th
e 

estim
ates 

ranged 
from

 
.37 

to 
.5

7
. 

H
e
ritab

ility
 

estim
ates 

fo
r 

sp
at 

grow
th 

ra
te 

m
easured 

a
t 

six
 w

eeks 
p

o
st-se

ttin
g
 

averaged 
.51. 

V
alues 

in
d

icate 
th

a
t 

selectio
n
 
fo

r 
grow

th 
ra

te w
ould be 

su
ccessfu

l. 
The 

re
latio

n
sh

ip
 

betw
een 

larv
al 

se
ttin

g
 

o
rd

er 
and 

subsequent 
sp

at 
grow

th 
in 

th
e A

m
erican 

o
y

ster w
as 

an
aly

zed
. 

F
our 

sep
arate 

fu
ll-sib

 
fam

ilies 
w

ere 

exam
ined. 

R
esu

lts 
in

d
icate 

th
a
t 

h
atch

ery
 
selectio

n
 

o
f e

a
rlie

st-se
ttin

g
 

larv
ae 

should 
produce 

fa
ste

r grow
ing 

ju
v

en
ile 

o
y
sters.

T
he 

in
b

reed
in

g
-cro

ssb
reed

in
g
 

program
 

on 
th

e 
A

m
erican 

o
y

ster 
co

n
tin

u
es 

w
ith 

som
e 

of 
th

e 
31 

fu
ll-sib

 
fam

ilies 
se

t 
up 

fo
r 

th
is 

purpose y
ield

in
g

 

sp
at from

 
cro

sses 
of 

'76 
and 

'77 y
ear-class 

fam
ilies. 

G
en

erally
, 

th
ere
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w
as 

b
e
tte

r 
su

rv
iv

al 
o
f 

larv
ae 

to
 m

etam
orphosis 

in
 

th
e 

25 
o
u
tcro

ssed
 

co
n

tro
l 

fam
ilies 

than 
in 

th
e 

in
b
red 

fam
ilies. 

In 
o

th
er 

resp
ects 

though 
inbred

 

larv
ae 

perform
ed 

as w
ell 

as 
outbred 

larv
ae 

under 
co

n
tro

lled
 

lab
o
rato

ry
 

con­

d
itio

n
s. 

In 
th

e 
forthcom

ing 
b
reed

in
g
 

season 
in

b
red

s w
ill 

be 
test-cro

ssed
 

w
ith 

one 
an

o
th

er.

M
eans 

o
f 

tre
atin

g
 
e
fflu

e
n
t w

ater 
from

 
n

o
n

-lo
cal 

sh
e
llfish

 
now

 m
ake 

it 

p
o
ssib

le 
at M

ilfo
rd 

to
 

ev
alu

ate 
ad

eq
u
ately

 
in

te
r- 

and 
in

tra-sp
ecies 

of 

o
y

sters 
fo

r 
d

irec
t 

com
m

ercial 
use 

or for 
sp

ecial 
b
reed

in
g
 

program
s.

P
atholoqy

An 
o

zo
n

e-q
u

aran
tin

e 
system

 has 
been 

se
t 

up 
to 

d
isin

fec
t 

e
fflu

e
n

t 
of 

non-indigenous 
o
y
sters, 

in
clu

d
in

g
 

larv
ae 

and m
icroorganism

s 
o
f hybrid 

cro
sses. 

O
ptim

al 
flow

 
ra

te
, 

co
n

tact 
tim

e, 
and 

u
ltra

v
io

le
t 

lig
h
t 

exposure 

n
ecessary

 
to 

d
isin

fec
t 

seaw
ater seeded w

ith 
b
a
c
te

ria
l 

pathogens 
o
f o

y
ster 

larv
ae 

have 
aiso

 
been 

determ
ined. 

M
etab

o
lites 

from
 

tw
o 

stra
in

s 
o
f b

acteria 

have 
been 

show
n 

to
 be 

to
x
ic 

to
 
o

y
ster 

larv
ae. 

P
athogenic 

b
acteria 

then 

need 
n
o
t be 

actu
ally

 
p
resen

t 
in 

sh
e
llfish

 
cu

ltu
re w

ater 
to
 

cause 
dam

age 

and 
m

o
rtality

, 
b
u
t 

can 
lodge 

in 
h
atch

ery
 

plum
bing 

and 
slow

ly 
release 

sub­

stan
ces 

harm
ful 

to
 
sh

e
llfish

 
larv

ae. 
By 

cytochem
ical 

procedures 
it 

has 

been 
determ

ined 
th

a
t 

tw
o- 

and 
th

ree-d
ay

-o
ld
 
v
elig

er 
o
y
ster 

larv
ae 

are 

capable 
o
f d

isease 
d
efen

se.

B
ay 

S
callo

p
 

and 
S

u
rf C

lam
 C

u
ltu

re 
(M

ilfo
rd

, 
C

o
n

n
ecticu

t, 
L

ab
o

rato
ry

, 
N

EFC)

C
om

m
ercially 

fe
asib

le
 

m
ethods 

fo
r 

aq
u
acu

ltu
re 

o
f 

th
e 

bay scallo
p
, 

A
rgopecten 

irra
d
ia

n
s, 

and 
th

e 
su

rf 
clam

, 
S

p
isu

la 
so

lid
issim

a, 
are being 

research
ed

, as 
co

n
d
itio

n
s 

fo
r 

optim
al 

gam
etogenesis 

and spaw
ning. 

G
row

th 

stu
d
ies 

conducted 
in 

th
e 

tan
k 

farm
 

confirm
 
th

e b
io

lo
g

ical 
fe

a
sib

ility
 

o
f
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rearin
g
 

seed 
clam

s 
in 

C
o

n
n

ecticu
t 

to 
a 

p
ro

jected
 m

arket size 
o
f 

55 mm 

by 
th

e 
end 

o
f Ju

ly
.

E
xperim

ents 
have been 

conducted 
to
 

determ
ine 

optim
al 

sto
ck

in
g
 

den­

sitie
s 

fo
r seed

-scallo
p
 

p
ro

d
u
ctio

n
 

in 
a 

pum
ped 

racew
ay 

system
. 

M
ore 

sp
e
cific

 
calcu

latio
n

s 
o
f 

th
e 

food 
req

u
irem

en
ts 

of ju
v

en
ile 

bay 
scallo

p
s 

are 
to 

be 
m

ade. 
In 

an 
attem

p
t 

to
 

optim
ize 

grow
th 

and 
handling 

o
f young 

bay 
scallo

p
s 

in 
th

e 
racew

ay 
system

 
scallo

p
s 

w
ere 

sim
u

ltan
eo

u
sly

 m
aintained 

suspended 
in 

a 
n

et 
and 

a
t 

th
e 

bottom
. 

W
ith 

th
e 

co
o
p
eratio

n
 

o
f 

th
e A

qua­

cu
ltu

re 
D

iv
isio

n
 
o
f 

th
e 

C
o
n
n
ecticu

t 
D

epartm
ent 

o
f A

g
ricu

ltu
re 

10,000 
seed 

scallo
p
s 

have 
been 

p
lan

ted
 

in 
C

o
n
n
ecticu

t w
aters.

M
arine A

lgal 
Foods 

o
f S

h
ellfish

 
(M

ilfo
rd

, 
C

o
n
n
ecticu

t, 
L

ab
o

rato
ry

, 
N

EFC)

S
tu

d
ies 

are being 
done 

to 
determ

ine 
if alg

ae 
used 

as 
m

olluscan 
foods 

can 
be 

cu
ltu

red
 

on 
a 

d
ilu

te
, 

m
ore 

econom
ical 

m
edium

 
than 

cu
rren

tly
 

em
ployed. 

S
u

b
stan

tial 
red

u
ctio

n
 

in 
co

n
cen

tratio
n
 

o
f seaw

ater 
n

u
trien

t 
enrichm

ents 

appears 
n
o
t 

to 
a
ffe

c
t y

ie
ld

. 
W

hether 
th

e 
d
ilu

te 
m

edium
 

can 
su

p
p
o
rt m

any 

se
ria

l 
su

b
cu

ltu
res w

ith
o

u
t 

d
im

in
ish

in
g 

p
ro

d
u
ctiv

ity
 
is 

s
till 

to
 be 

d
e
ter­

m
ined. 

S
tu

d
ies 

on 
th

e 
cry

o
p

reserv
atio

n
 

o
f m

icro
-alg

ae 
used 

in 
o

y
ster 

h
atch

eries 
co

n
tin

u
e. 

U
se 

of cry
o

p
reserv

ed
 

liv
e 

alg
ae 

could 
be both 

co
n

v
en

ien
t 

and 
econom

ic 
in 

com
m

ercial 
h

atch
ery

 
p

ro
d

u
ctio

n
. 

E
xperim

ental 
evidence 

has 

been 
co

llected
 w

hich 
show

s 
th

a
t 

alg
ae 

have 
the 

cap
acity

 
to
 

develop 
in

creasin
g

 

to
leran

ce 
to 

m
etals 

on 
continuous 

ex
p
o
su

re. 
Such 

alg
ae 

grow
n 

in 
contam

inated 

m
edia 

have 
ad

v
erse 

e
ffe

cts 
on 

o
y

ster 
developm

ent.

In 
th

is 
program

 96 
stra

in
s 

of b
a
c
te

ria-free
 m

icro
-alg

ae 
are 

reg
u
larly

 

m
ain

tain
ed 

on 
sev

eral 
ty

p
es 

o
f d

efin
ed m

edia. 
S

train
s 

are 
av

ailab
le 

to
 

academ
ic 

in
v
estig

ato
rs 

and 
com

m
ercial 

h
atch

eries. 
A 

p
ilo

t-p
la

n
t alg

al 
cu

ltu
re 

system
 
su

p
p
lies 

alg
ae 

needed 
as 

food 
fo

r 
p

ro
jects 

on m
olluscan 

rearin
g
.
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TRA
IN

IN
G

B
ecause 

of 
th

e 
grow

th 
o
f aq

u
acu

ltu
re 

in 
th

e 
P

acific 
n
o
rth

w
est 

U
.S

., 

th
ere 

is 
a 

need 
th

ere 
fo

r 
tech

n
ical 

personnel 
cap

ab
le 

o
f d

ealin
g
 w

ith 
th

e 

com
plex 

in
terp

lay
 

betw
een 

d
iscip

lin
es 

in 
m

aricu
ltu

re 
- 

personnel 
prepared

 

to 
act w

ith 
p

ro
ficien

cy
 

in 
sev

eral 
sp

ecialized
 
ro

le
s. 

To 
serve 

th
a
t 

need 

a 
program

 
a
t O

regon 
S

tate 
U

n
iv

ersity
 
o
ffers 

g
rad

u
ate-lev

el 
o
p
p
o
rtu

n
ities 

fo
r 

stu
d

y 
in 

sev
eral 

aq
u
acu

ltu
re-o

rien
ted

 
d
iscip

lin
es 

com
bined w

ith 
oppor­

tu
n

itie
s 

fo
r 

p
ractical 

ex
p

erien
ce 

in 
aq

u
acu

ltu
ral 

p
ro

d
u
ctio

n
. 

A
iso, 

th
e 

U
n
iv

ersity
 

of A
laska 

is 
estab

lish
in

g
 

a 
train

in
g
 

program
 w

hich 
w

ill 
enable 

h
atch

ery
 
tech

n
ician

s 
to
 

gain 
p
ractical 

ex
p

erien
ce 

in 
th

e m
any 

new
 
sta

te
 

and 
p
riv

ate 
h
atch

eries. 
A

s 
p
art o

f th
is 

program
, 

an 
on-cam

pus 
p
ro

d
u
ctio

n 

h
atch

ery
 w

ill 
produce 

fish
 

fo
r 

th
e 

com
m

on-property 
fish

ery
, 

and 
serve 

as 

a 
source 

o
f 

se
lf-su

sta
in

in
g
 

funds 
from

 
th

e 
sale 

o
f 

retu
rn

in
g
 

salm
on.

The 
U

n
iv

ersity
 

of 
H

aw
aii 

is 
developing 

a 
co

re 
o
f aq

u
acu

ltu
re 

courses 

w
hich 

can 
form

 
th

e 
base 

fo
r 

advanced 
train

in
g
 

and 
p
ractice 

in 
aq

u
acu

ltu
re. 

V
eterin

arian
s 

a
t 

th
e 

U
n
iv

ersity
 
o
f 

P
ennsylvania 

are 
developing 

a 
g

rad
u

ate- 

lev
el 

course w
ith 

research
 

ex
p
erience 

in 
aq

u
atic 

v
eterin

ary
 m

edicine. 
The 

U
n
iv

ersity
 
o
f 

D
elaw

are w
ill 

b
rin

g
 

th
e 

re
su

lts 
o
f sp

e
cific

 
Sea 

G
ran

t-sp
o
n
so

red
, 

in
d

u
stry

-o
rien

ted
 

research
 

and 
developm

ent 
program

s 
to 

in
te

reste
d
 
in

d
u
strial 

firm
s 

w
ith 

th
e 

prim
ary 

goal 
being 

th
e 

dem
onstration 

o
f com

m
ercial 

v
ia

b
ility

.

A w
orkshop 

on 
A

quaculture 
on 

th
e 

G
ulf C

oast w
as 

o
rg

an
ized 

and 
held 

at 

the 
G

alv
esto

n
, 

T
exas, 

L
aboratory

 
o
f th

e 
N

ational 
M

arine 
F

ish
eries 

S
erv

ice.

T
he 

T
rain

in
g
 

C
enter 

a
t 

th
e M

ilfo
rd

, 
C

o
n
n
ecticu

t, 
L

ab
o

rato
ry

, 
N

EFC,

N
ational 

M
arine 

F
ish

eries 
S

erv
ice, 

co
n
tin

u
es 

to
 

p
ro

v
id

e 
train

in
g
 

oppor­

tu
n

itie
s 

fo
r 

in
d
u
stry

 
and 

academ
ic 

personnel 
in 

v
ario

u
s 

areas 
o
f m

olluscan 

aq
u
acu

ltu
re, 

as 
g
en

etics, 
cu

ltu
re m

ethodology, 
alg

al 
rearin

g
, 

and 
larv

al 

d
isease. 

In
tern

atio
n

al 
train

in
g
 
v

isits 
d
u
rin

g 
th

e 
p

ast y
ear 

in
clu

d
ed
 

a 

Japanese 
g
e
n
e
tic

ist, 
tw

o 
P

o
lish

 
m

arine 
b
io

lo
g
ists, 

and 
a 

F
rench 

sc
ie

n
tist 

from
 CNEXO, 

B
rest.
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IJ.S
.S

.R
.

(P
. 

M
oiseev)

In
v

estig
atio

n
s 

on m
ario

n
itu

re 
in
 th

e n
o
rth

-eastem
 A

tlan
tic are 

carried
 

o
n
t by th

e A
ll-U

nion R
esearch

 In
stitn

te
 
o
f M

arine F
ish

eries and O
ceanography 

(V
N

IR
O

), 
P

o
lar R

esearch
 In

stitn
te
 
o
f M

arine F
ish

eries 
and O

ceanography 
(PIN

R
O

), 
A

tlan
tic R

esearch
 In

stitu
te
 

of M
arine F

ish
eries 

and O
ceanography 

(A
tlantN

IR
O

) 
and B

altic R
esearch

 In
stitn

te
 

o
f M

arine F
ish

eries 
(PIN

R
O

).

In
 

1978 
in

v
estig

atio
n
s 

on a
rtific

ia
l rearin

g
 o

f 
salm

ons 
in

 h
atch

eries 
(w

ith
 

re
lea

se 
in

to
 
th

e 
sea fo

r feed
in

g
), 

com
m

ercial rearin
g
 o

f rainbow
 tro

u
t, 

coho- 
and 

o
th

er salm
ons 

and b
ester 

(h
y
b
rid

 betw
een B

eluga and S
te

rle
t), 

c
u
ltiv

a
tio

n
 of 

in
v

erteb
rates 

and alg
ae w

ere 
developed.

In
 1978 V

N
IRO

 
carried

 
out w

ork on th
e 

im
provem

ent 
o
f th

e 
co

n
stru

ctio
n
 o

f 
sea fish

 
cages 

(stretc
h
in

g
 o

f bottom
 p

art 
o
f cage) 

p
a
rtia

l 
su

b
stitu

tio
n
 o

f n
et bottom

 
by e

n
tire

 p
o
ly

eth
y
len

e 
film

); 
a
li 

th
is 

in
creased

 th
e 

efficien
cy

 o
f feed

in
g
 by 

3-4 
tim

es. 
Som

e 
asp

ects 
o
f th

e b
io

tech
n
iq

u
e o

f rearin
g
 salm

ons 
and 

stu
rg

eo
n

s 
in
 cages 

w
ere 

stu
d

ied
.

M
ethods 

fo
r th

e 
co

n
tro

l o
f b

a
c
te

ria
l d

iseases 
o
f fish

 reared
 
in
 cages w

ere 
w

orked 
o
u
t. 

V
accin

atio
n
 o

f tro
u

t, 
coho- and B

altic 
salm

on gave good re
sista

n
ce 

to
 v

ib
rio

sis. 
D

ue 
to
 
th

e v
accin

atio
n
 ag

ain
st v

ib
rio

sis, 
th

e 
o
u
tp

u
t 

of tro
u
t 

y
earlin

g
s 

in
creased

 
to
 

25 kg p
er m
 

d
u
rin

g
 fo

u
r m

onths 
o
f rearin

g
.

F
or th

e 
tra

n
sitio

n
 o

f th
e 

young b
elu

g
a and b

e
ste

r to
 
a
rtific

ia
l food chironom

ids 
w

ere u
sed

. 
F

ish
 w

ere k
ep

t 
in
 b

asin
s w

ith
 ru

n
n
in

g sea w
ater. 

D
uring th

e 
tra

n
sitio

n
 

to
 
a
rtific

ia
l 

food, 
1

0
.8

^ o
f th

e 
fish

 w
ere 

lo
st.

In
 1978 V

N
IRO

 
co

n
tin

u
ed 

in
v
estig

atio
n
s 

on th
e 

efficien
cy

 o
f acclim

atisatio
n
 of 

pink 
salm

on in
 th

e n
o

rth
 of th

e E
uropean p

art 
o
f th

e U
SSR

. 
P

ink salm
on w

as 
acclim

atised
 in

 th
e 

riv
e
rs 

o
f th

e K
ola p

en
n
in

su
la. 

It w
as 

observed th
a
t 

th
ere w

as 
a se

lf rep
ro

d
u
ctiv

e 
p
o
p
u
latio

n
 am

ong y
ear classes 

o
f odd y

ears.

In
 even y

ears, 
retu

rn
s w

ere 
low

 d
esp

ite 
th

e d
eliv

ery
 o

f eggs 
from

 th
e F

ar E
ast.

PIN
RO

 carried
 

out 
experim

ents 
on rearin

g
 o

f coho-salm
on in

 cages w
ith

 sea 
w

ater and in
 fen

ced
-o

ff areas 
o
f th

e 
sea. 

T
he b

est re
su

lts 
fo

r coho 
salm

on 
w

ere 
o
b
tain

ed
 w

hen y
earlin

g
s 

w
ere reared

 
in
 a h

atch
ery

 
(up to

 June) 
and th

en
 in

 
sea cag

es. 
T

he 
in

crease 
in

 w
eight w

as 
6IO

/0.

E
xperim

ents 
on th

e 
stim

u
latio

n
 o

f grow
th by adding p

ro
to

su
b

tilin
 in

 food 
(2

.5
 kg p

er 1 kg o
f food) 

w
ere carried

 o
u
t w

ith
 coho 

salm
on; 

th
e 

in
crease 

in
 w

eight 
reach

ed
 46^

.

W
ork on th

e 
creatio

n
 o

f h
atch

eries fo
r m

ussel cu
ltu

re w
ith fu

ll 
cy

cle 
(from

 larv
ae 

to
 m

arket 
size) 

w
ere 

carried
 o

u
t. 

In
 th

e B
aren

ts 
S

ea in
 o

rd
er 

to
 
d
ecrease 

ex
p

en
ses, 

th
e rearin

g
 o

f 
se

ttlin
g
 sp

at w
as 

done w
ith

 th
e 

system
 

o
f w

ires w
ith

o
u

t 
flo

a
ts.

M
ethods 

o
f 

in
cu

b
atio

n
 o

f eggs 
o
f th

e W
hite 

S
ea h

errin
g
 on a

rtic
ifia

l 
spaw

ning 
grounds w

ere w
orked 

o
u
t. 

T
he 

su
rv

iv
al 

o
f h

errin
g
 eggs w

as 
79*2^

 on a
rtific

ia
l 

spaw
ning grounds.

V
N

IR
O

, 
to

g
eth

er w
ith

 PIN
RO

 
co

n
tin

u
ed 

experim
ents 

on th
e 

cu
ltu

re 
o
f L

am
inaria 

sacch
arin

a in
 th

e B
aren

ts 
S

ea. 
N

ew
 in

fo
rm

atio
n
 on th

e 
im

provem
ent 

o
f th

e 
b

io
tech

n
iq

u
e fo

r L
am

inaria cu
ltu

re in
 th

e W
hite 

S
ea w

ere 
o

b
tain

ed
.

A
tlantN

IR
O
 
carried

 
out 

experim
ents 

on th
e rearin

g
 o

f b
elu

g
a b

ester in
 b

rack
ish

 
w

ater. 
B

y autum
n, 

th
e w

eight 
of b

e
ster fin

g
erlin

g
s 

averaged 108 g, 
of b

elu
g
a 

fin
g
e
rlin

g
s 

I7I g and o
f b

e
ster y

earlin
g

s 
5IO

 g.

In
 1978 

th
e B

altic R
esearch

 In
stitu

te
 

of M
arine F

ish
eries 

fu
lfille

d
 

su
ccessfu

lly
 a m

u
ltip

le 
research

 program
m

e 
on m

arleu
itu

re
. 

N
ew
 food m

ix
tures 

fo
r tro

u
t 

and 
salm

on S-112 
LA

T, 
Sj-113 LAT 

and 
S

-113 LA
T5 w

ere created
.

H
igh p

ro
d
u
ctio

n
 o

u
tp

u
t 

(156 kg/m
 

w
ith

in
 4 m

onths 
of feed

in
g
 tro

u
t w

ith
 th

is 
food) 

proved th
a
i 

th
ey

 w
ere 

e
ffe

c
tiv

e
.
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In
v
estig

atio
n
s 

of 
th

e 
in

flu
en

ce 
of v

accin
atio

n
 ag

ain
st v

ib
rio

sis w
ere 

co
n
tin

u
ed

. 
T

his v
accin

atio
n
 could m

ake 
sea farm

s m
uch m

ore 
p
ro

fita
b
le

. 
T

he p
ro

p
o

rtio
n

 
of 

lo
sses 

am
ong v

accin
ated

 and n
o
n
-v

accin
ated fish

 w
as 

1:7* 
T

he 
in

flu
en

ce 
o
f 

th
e v

accin
atio

n
 on th

e grow
th and p

h
y

sio
lo

g
ical co

n
d
itio

n
 w

as n
o
t 

co
n
sid

erab
le.

W
hen coho 

salm
on w

as reared
 
in
 sea cages 

th
e w

eight 
o
f tw

o-year o
ld
 fish

 averaged 
1 kg, 

th
ree-y

ear 
o

lf fish
 w

eighed 1
.6
 kg and 

sev
eral in

d
iv

id
u
als up to

 
3 kg. 

S
eventy p

ercen
t 

o
f 

th
e fish

 a
t 

th
is 

age w
ere m

ature.

T
ech

n
ical 

and 
econom

ical c
h

a
ra

c
te

ristic
s 

o
f 

sea fish
 cages w

ere 
im

proved by
th

e 
im

p
reg

n
atio

n o
f n

ets w
ith

 n
ativ

e 
and fo

reig
n
 an

tifo
u
lin

g
 su

b
stan

ces.
Im

p
o
rtan

t c
h

a
ra

c
te

ristic
s 

o
f 

ex
p
erim

en
tal and co

n
tro

l cages w
ere 

sim
ilar, 

w
hile 

m
o
rtality

 w
as 

low
er in

 cages 
im

pregnated w
ith th

ese 
su

b
stan

ces.

T
he w

ork on a c
irc

u
latin

g
 system

 o
f w

ater su
p
p
ly
 fo

r fish
 farm

s p
ro

g
ressed

 w
ell.
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