
In
te

rn
a
tio

n
a
l 

C
o

u
n

cil 
fo

r 
th

e 
E

x
p

lo
ra

tio
n
 
o
f 

th
e 

S
ea

C
.M

.1
9
7
6
/E

:1 
A

d
m

in
istrativ

e 
R

ep
o
rt

FISH
E

R
IE

S 
IM

PRO
V

EM
EN

T 
CO

M
M

ITTEE

by

Po 
K

o
rrin

g
a

1975

B
elgium

 

(P
cH

o
v
art)

T
he 

stu
d
ie

s 
o
f 

th
e 

e
ffe

c
ts 

o
f 

dum
ping 

in
d
u
stria

l 
w

aste 
alo

n
g
 
th

e 
B

elg
ian

 
c
o

a
st 

on 
th

e 
fish

 
and 

sh
rim

p
 

sto
ck

s 
and 

in
v

e
rte

b
ra

te
s 

w
ere 

co
n
tin

u
ed

. 
T

he 
m

o
n
ito

rin
g
 

program
m

e 
w

as 
c
a
rrie

d
 

o
u
t 

in
 

tw
o 

dum
ping 

a
re

a
s 

by m
eans 

o
f 

re
se

a
rc

h
 v

e
sse

l 
c
a
tch

e
s 

on 
a m

o
n

th
ly
 b

a
sis.

T
he 

tw
o 

m
o
n
ito

rin
g
 

program
m

es 
on h

eav
y
 m

etals 
in
 
fis

h
 

and 
sh

rim
p
s 

w
ere 

co
n

tin
u

ed
. 

In
 
a
d
d
itio

n
 
to
 
th

is 
a 

p
re

lim
in

ary
 
stu

d
y
 w

as 
u

n
d

er­
tak

en
 

on 
IO
 
sp

e
cie

s 
alo

n
g
 
th

e 
B

elg
ian

 
c
o

a
st. 

F
in

a
lly

, 
sam

p
lin

g
 

w
as 

c
a
rrie

d
 

o
u
t 

fo
r 

th
e 

p
u
rp

o
se 

o
f 

th
e 

IC
E

S 
P

o
llu

tio
n
 B

aselin
e 

and 
M

o
n
ito

rin
g
 
S

tu
d

ie
s.

Tw
o 

to
x

ic
ity

 
te

sts 
w

ere 
c
a
rrie

d
 

o
u
t 

in
 

acco
rd

an
ce 

w
ith

 
th

e 
O

slo 
C

o
n
v
en

tio
n
.

Salm
on C

u
ltu

re

T
he 

in
h
e
rita

b
ility

 o
f v

ario
u
s 

tra
its 

in
 salm

on is b
ein

g 
stu

d
ied

 
(16 genotypes) 

(4 
sep

arate 
sto

ck
s) 

a
fte

r rearin
g
 to

 
sm

olt 
stag

e. 
S

ea- 
ran

ch
in

g
 tech

n
iq

u
es, 

age 
and 

size 
a
t sex

u
al m

atu
rity

 
(on retu

rn
) 

is 
b

ein
g 

in
v
estig

ated
. 

S
p
ecial 

tra
it 

sto
ck
 
fo

r resto
ck

in
g
 
th

e S
t. 

C
roix 

R
iv

er ru
n
 is 

b
ein

g developed.

A fish
 cu

ltu
re 

tech
n
ician

 
train

in
g
 program

 has been developed 
in
 co

n
ju

n
ctio

n
 w

ith
 th

e N
ew
 B

runsw
ick 

C
om

m
unity C

ollege 
system

.

In 
th

e w
in

ter o
f 

74/75 
b
o
th
 brook and rainbow

 tro
u
t, 

h
eld

 
and 

fed 
in
 

cages b
en

eath
 th

e 
ic

e, 
grew

 
50%
 

(300 to
 450 gm

) 
w

ith
 little

 
m

o
rtality

. 
T

hese 
sam

e 
fish

 reach
ed 

2-3 
kg by 

th
e 

fa
ll o

f 
1975.

F
ield

 te
sts 

in
d
icated

 a m
o
ist p

e
lle

t com
posed m

ainly o
f 

fish
 

p
ro

d
u
cts 

and 
fish

 w
aste, 

stab
le 

fo
r six

 m
onths 

(fro
zen

), 
show

ed 
con­

sid
erab

le 
in

creased
 grow

th com
pared to

 
com

m
ercial 

dry p
e
lle

ts.

A
tla

n
tic salm

on 
sm

olts 
in

creased
 in

 average w
eight from

 107 
to

 
240 g 

from
 M

ay 
1 

to
 Ju

ly
 28 

in
 a 

cag
e-rearin

g
 

stu
d
y in

 
sa

lt w
ater.

C
anada

(E
.G

. 
B

lig
h
)
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Two 
d

iseases, 
p
rev

io
u
sly

 u
n

id
en

tified
 
in
 
th

e M
aritim

es 
P

ro
v

in
ces, 

w
ere 

resp
o
n
sib

le 
fo

r 
lo

sses o
f A

tlan
tic 

salm
on; 

ab
o
u
t 

500 ad
u
lts 

from
 

fu
ru

n
cu

lo
sis 

(A
erom

onas 
salm

o
n
icid

a) 
and a h

atch
ery

 
fin

g
erlin

g
 m

o
rtality

 
from

 in
fectio

u
s p

an
creatic n

ecro
sis 

v
iru

s.

A survey o
f 

ad
u
lt A

tlan
tic 

salm
on in

 th
ree 

riv
e
rs 

in
d

icated
 
th

a
t 

som
e 

in
d
iv

id
u
als 

have 
sig

n
ific

a
n
t 

lev
els 

o
f 

ag
g

lu
tin

atin
g
 
an

tib
o

d
ies 

to
 

sp
e
c
ific pathogens 

endem
ic 

in
 th

e
ir 

riv
e
r o

r 
o

rig
in

.

T
estin

g
 o

f 
tw

o 
ex

p
erim

en
tal v

accin
es 

and 
an 

io
d
id

e 
supplem

ented 
d
ie

t w
as 

undertaken a
t th

e M
argaree H

atch
ery

, 
N

ova S
co

tia, 
to
 
attem

p
t 

co
n
tro

l 
o
f 

C
oryne 

b
a
c
te

ria
l kidney d

isease. 
The 

e
ffe

c
t o

f 
th

ese 
treatm

en
ts 

in
 A

tlan
tic 

salm
on is 

being
 
stu

d
ied

 w
ith resp

ect 
to
 d

isease 
in

cid
en

ce, 
sp

e
cific 

an
tib

o
d
y p

ro
d

u
ctio

n
 and 

fish
 co

n
d
itio

n
.

A
cclim

atizatio
n
 

of 
salm

on p
a
rr 

to
 
su

b
leth

al 
copper and 

zin
c 

con­
cen

tratio
n
s 

is 
accom

panied by 
in

creased
 food in

g
estio

n
 w

ith
o
u
t 

concom
itant 

w
eig

h
t g

ain
.

T
he e

ffe
c
ts 

of 
c
e
rta

in
 n

u
trien

ts 
and ag

e, 
siz

e 
and n

u
tritio

n
a
l 

statu
s 

on m
arine 

su
rv

iv
al o

f A
tlan

tic 
salm

on is 
b
ein

g 
stu

d
ied

 
and 

th
e 

n
u

tritio
n

a
l p

ro
tein

, 
am

ino 
acid

 and m
in

eral 
req

u
irem

en
ts 

d
eterm

in
ed

.

E
ffo

rts 
are co

n
cen

trated
 upon 

id
e
n

tific
a
tio

n
 and ch

aracterizatio
n

 
o
f a P

a
ste

u
re

lla
-lik

e
 
in

fe
ctio

n
 resp

o
n
sib

le 
fo

r 
a d

ie
-o

ff a
t K

ejim
kujik, 

N
ova S

co
tia in

 1974.

T
he 

e
x

tra
c
e
llu

la
r p

ro
tease 

from
 A

erom
onas 

salm
o

n
icid

a 
has been 

p
u
rifie

d
 and p

a
rtia

lly
 ch

aracterized
. 

T
he e

ffe
c
t o

f 
induced fu

ru
n
cu

lo
sis 

(A
erom

onas 
salm

o
n

icid
a) 

upon th
e 

chem
ical 

c
o
n
stitu

tio
n
 o

f brook 
tro

u
t 

(S
alv

elin
u

s 
fo

n
tin

a
lis) 

blood has been determ
ined and is b

ein
g extended 

to
 se

le
c
t blood enzym

es.

R
esearch 

in
to
 

IPN
 v

iru
s 

su
rv

iv
al 

and d
estru

ctio
n
 w

as 
com

pleted 
and p

u
b

lish
ed

.

F
ish

 H
ealth P

ro
tectio

n
 R

eg
u
latio

n
s 

have been 
designed 

to
 
co

n
tro

l 
a
li 

in
te

rn
atio

n
a
l 

and in
te

r-p
ro

v
in

c
ia

l 
shipm

ents 
o
f 

salm
onid p

ro
d
u
cts. 

P
rio

r to
 
th

e
ir 

im
plem

entation 
in
 Ju

ly
, 

1976, 
th

e 
req

u
ired

 
sam

pling and 
d
iag

n
o
stic 

te
stin

g
 p

ro
ced

u
res w

ere o
p
tim

ized
 and 

tw
o 

sto
ck
 

areas 
te

ste
d
.

A d
esig

n
 
fo

r a 
fish

 h
ealth

 research
 program

 is 
s
till 

in
 
th

e 
fo

rm
ativ

e 
sta

g
e
s.S

h
o
rt term

 high lev
el 

feed
in

g
 
o
f k

rill 
to
 prom

ote 
n
atu

ral 
flesh

 
to

n
in

g
 of 

raised
 
tro

u
t ap

p
ears 

econom
ically b

e
tte

r 
th

an
 

long 
term

 -low
 

lev
el 

feed
in

g
. 

Y
ear-o

ld 
fro

zen
 k

rill 
co

u
ld be used sa

tisfa
c
to

rily
.

A 
sen

sitiv
e m

ethod, 
based on cy

clic AM
P 

le
v
e
ls, 

fo
r d

efin
in

g
 th

e 
rep

ro
d
u
ctiv

e 
statu

s 
o
f 

salm
on has been developed.

S
ea ran

ch
in

g
 

experim
ents u

tiliz
in

g
 

ch
em

ically
-im

p
rin

ted
 

salm
on 

sm
olts 

released
 
fo

r one y
ear 

in
 
th

e 
sea are 

underw
ay.

T
he 

e
ffe

c
t o

f d
ie

t, 
pH

, 
sa

lin
ity

 
and 

tem
p
eratu

re on salm
on and 

lo
b

ste
r grow

th, 
rep

ro
d
u
ctio

n
, 

and m
o

ltin
g 

are 
b
ein

g stu
d
ied

 p
h
y
sio

lo
g
ically

 
to
 

o
p

tim
ize 

aq
u
acu

ltu
re y

ie
ld

.
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S
h
e
llfish

 C
u

ltu
re

T
he 

firs
t y

ear o
f 

a 
2
-y

ear 
stu

d
y on 

sh
e
llfish

 reso
u

rces 
o
f th

e 
N

orthum
berland 

S
tra

it cen
tered

 on 
c
o

lle
c
tin

g
 
in

fo
rm

atio
n
 

from
 a w

ide 
spectrum

 of p
h
y
sical 

and b
io

lo
g
ical p

aram
eters 

re
la

ted
 to

 
life

 h
isto

ry
 and 

p
ro

d
u

ctio
n
 o

f 
sh

e
llfish

, 
esp

ecially
 
lo

b
ster, 

crab
s 

and 
scallo

p
. 

H
eavy 

m
etals 

in
 bottom

 sedim
ents w

ere 
no 

h
ig

h
er 

than 
th

o
se 

in
 u

n
p
o
llu

ted
 sed

i­
m

ents .

S
u
rv

iv
al 

and grow
th ra

tes 
o
f 

E
uropean F

la
t O

yster 
(O

strea 
ed

u
lis) 

w
ere 

sa
tisfa

c
to

ry
, 

as w
as 

rep
ro

d
u

ctio
n

. 
A p

ilo
t p

ro
je

ct on 
th

e 
so

u
th 

(A
tlan

tic) 
co

ast o
f N

ova 
S

co
tia 

show
ed ex

cellen
t 

grow
th and su

rv
iv

al 
d

u
rin

g
 
th

e 
firs

t y
ear. 

O
yster 

sh
e
ll d

isease, 
sim

ilar to
 
th

a
t d

escrib
ed

 in
 

H
olland w

as 
observed in

 
som

e N
ova 

S
co

tia 
sto

ck
. 

Low
 m

o
rtalitie

s 
from

 th
is 

d
isease, 

o
ften

 asso
ciated

 w
ith

 
in

fe
c
tio

n
, 

have 
been o

b
serv

ed
.

T
he 

cau
sativ

e ag
en

t in
 M

alpeque 
O

y
ster D

isease 
ap

p
ears 

to
 be 

a L
ab

y
rin

th
u
la 

sp
ecies. 

W
ork on 

tran
sm

issio
n
, 

grow
th 

and id
e
n

tifica
tio

n
 

o
f 

th
is 

ag
en

t is 
co

n
tin

u
in

g
.

T
he C

ape B
reton M

arine F
arm

ing D
evelopm

ent P
ro

ject co
n
tin

u
ed w

ith 
firs

t m
arketing o

f o
y

ster p
ro

d
u

cts. 
O

y
ster grow

th ra
te
 w

as m
arkedly 

stim
u

lated
 by 

ju
d

icio
u

s 
use o

f 
in

o
rg

an
ic 

fe
rtiliz

e
rs.

T
he u

su
al 

c
o

lle
c
to

r m
aterials 

are e
ffe

c
tiv

e
 
fo

r attach
m

en
t o

f th
e 

so
ft 

sh
e
ll 

clam
 

(M
ya aren

an
ia) 

and com
m

ercial p
o
ssib

ilitie
s 

are 
being 

in
v
estig

ated
.

A
n 

electro
p

h
o

retic 
stu

d
y
 o

f 
in

sh
o
re 

and o
ffsh

o
re 

lo
b

ste
r p

o
p
u
latio

n
 

in
d

icated
 no g

en
etic d

ifferen
ces 

o
ccu

rred
, 

su
g
g
estin

g
 th

e p
o

ssib
ility

 o
f 

th
e o

ffsh
o

re 
fish

ery
 having 

an 
e
ffe

c
t on 

in
sh

o
re 

sto
ck

s.

T
he 

la
st y

ear of 
th

e 
fiv

e y
ear 

o
y
ster 

(C
rasso

strea 
v
irg

in
ica) 

sp
at­

fa
ll 

stu
d
y
 in

 
P

rin
ce 

E
dw

ard 
Islan

d
 

and N
ew
 B

runsw
ick 

show
ed 

sp
at settlem

en
t 

in
 

alm
ost 

a
li 

sta
tio

n
s w

ith
 

50%
 o

f th
e 

sta
tio

n
s 

a
t 

a com
m

ercial 
le

v
el. 

In 
g
en

eral 
th

is y
e
a
r's 

c
o
llec

tio
n
s w

ere w
ell 

above 
th

o
se 

o
f o

th
er y

ears. 
A 

m
anagem

ent 
schem

e 
fo

r 
c
o
llec

tio
n
 p

reserv
es w

as 
im

plem
ented 

in
 th

e high 
com

m
ercial 

u
tiliz

a
tio

n
 a

re
as.

A
n expanded d

ep
u
ratio

n
 o

p
eratio

n
 w

ith so
ft-sh

elle
d
 clam

s 
(M

ya 
aren

aria) 
w

as 
o

p
tim

ized a
t th

e p
ilo

t p
lan

t 
le

v
e
l.

In
v
estig

atio
n
s 

are 
co

n
tin

u
in

g
 in

 S
t. 

M
arg

aret's 
B

ay, 
N

ova S
co

tia 
on o

ff-b
o
tto

m
 o

y
ster 

rearin
g

. 
F

o
u
lin

g 
and p

red
ato

r problem
 co

n
tro

l 
tech

n
iq

u
es 

are 
aiso

 b
ein

g 
stu

d
ied

.

S
tu

d
ies 

in
 
g
ian

t scallo
p
 
cu

ltu
re 

in
 N

ew
foundland w

ere 
concerned 

w
ith

 sp
at 

settlem
en

t 
and 

la
rv

a
l 

su
rv

iv
al 

and th
e 

e
ffec

ts 
o
f w

ater 
depth 

and p
o

p
u

latio
n
 d

en
sity

 upon grow
th. 

E
conom

ic 
ev

alu
atio

n
 o

f 
th

e 
cu

rren
t 

av
ailab

le 
tech

n
o
lo

g
y w

as 
carried

 o
u
t.

O
y
sters 

(C
rasso

strea 
v
irg

in
ica) 

req
u
ire 

d
ietary

 lin
o
le

n
ic 

fa
tty

 
acid

s; 
n
o
t fu

lly
 
sa

tisfie
d
 by 

th
e 

lin
o

le
ic
 
acid

 
se

rie
s. 

F
ailu

re 
to

 
sy

n
th

esize 
ste

ro
ls 

from
 e

ith
e
r 

a
c
e
tate o

r m
evalonate 

su
g

g
est a d

ietary
 

ste
ro

l 
req

u
irem

en
t aiso

 
e
x

ists.
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L
o
b
sters 

req
u
ire m

eth
io

n
in

e 
and p

h
en

y
lalan

in
e b

u
t n

o
t 

cy
stin

e o
r 

ty
ro

sin
e. 

C
asein w

as 
a b

e
tte

r so
le 

source 
d
ietary

 p
ro

tein
 

th
an soya bean 

w
hereas 

cod p
ro

tein
 w

as 
le

th
a
l. 

C
od 

liv
e
r o

il w
as 

su
p

erio
r 

to
 

corn o
il 

as 
a d

ie
tary

 
lip

id
.

E
y
estalk

 ab
latio

n
 accelerates 

ju
v
en

ile 
lo

b
ste

r grow
th and y

ield
s 

anim
als m

ore 
se

n
sitiv

e
 
to
 d

ie
ta

ry
 d

e
ficie

n
cie

s. 
A

n experim
ent to

 d
eterm

in
e 

th
e 

fe
a
sib

ility
 o

f grow
ing m

arket 
sized

 
lo

b
ste

r 
(3-3/16" 

carap
ace len

g
th

) 
from

 canner 
lo

b
ster 

(2
-1

/2
" 

carap
ace 

len
g

th
) 

u
tiliz

in
g
 ey

estalk
 
ab

latio
n

 
and 

fo
rm

u
lated d

ie
ts 

is 
underw

ay.

D
ifferen

t m
ethods 

fo
r m

ain
tain

in
g
 w

ater q
u
a
lity

 in
 clo

sed
 sea and 

fresh
w

ater system
s 

are 
b
ein

g ev
alu

ated
 

and 
an ex

p
erim

en
tal 

lo
b
ste

r 
cu

ltu
re 

fa
c
ility

 w
as 

co
n

stru
cted

.

P
o

llu
tio

nT
he 

a
b
ility

 
of 

tro
u
t to

 m
etab

o
lize o

rg
an

o
ch

lo
rin

e 
in

se
c
tic

id
e
s 

under v
ario

u
s 

environm
ental 

co
n

d
itio

n
s has 

been in
v

estig
ated

 as 
w

ell 
as 

th
e 

a
b
ility

 o
f 

tro
u
t 

to
 m

etab
o
lize 

d
ietary

 ch
lo

rin
ated

 b
ip

h
en

y
ls.

T
he 

fa
te 

o
f 

six
-y

ear o
ld
 stran

d
ed

 B
unker C 

in
 C

hedabucto B
ay, 

co
m

p
o

sitio
n

al 
changes 

o
f 

th
e o

il w
ith

in
 beach 

sed
im

en
ts, 

m
etabolism

 of 
o
il by 

contam
inated b

iv
alv

es 
and e

ffec
ts 

on re
sp

iratio
n
 in

 b
en

th
ic 

cru
stacea 

are b
ein

g in
v
estig

ated
. 

A
n estim

ate o
f 

th
e re

sid
u
a
l 

lo
n

g
-term

 
im

pact o
f o

il on th
is 

ecosystem
 w

ill be 
attem

p
ted

.

N
o irieta

b
o

lie 
changes 

o
f DDT w

ere n
o
ted d

u
rin

g
 an uptake 

and 
clearan

ce 
stu

dy
 

o
f 

14C
-p

,p
1-D

D
T by 

th
e 

copepod C
alanus 

fin
m

arch
icu

s.
U

ptake o
f 

*4C
-p,p*-D

D
T
 by 

th
e 

eu
p

h
au

siid
 T

hysanoessa 
ra

sc
h
ii 

has been 
m

easured.

T
he 

im
portance o

f p
a
rtic

u
la

te
 
tran

sp
o
rt o

f 
e
sse

n
tia

lly
 w

ater 
in

­
so

lu
b
le o

rg
an

o
ch

lo
rin

e p
e
stic

id
e
s 

has 
been in

v
estig

ated
 as w

ell as 
b

a
c
te

ria
l 

e
ffe

cts 
on 

th
is phenom

ena.

A jo
in

t p
ro

je
ct w

as 
com

pleted w
ith

 th
e C

anadian E
nvironm

ental 
P

ro
tectio

n
 
S

erv
ice 

to
 
ev

alu
ate 

th
e 

effectiv
en

ess 
and to

x
ic

ity
 o

f 
an o

il 
d

isp
ersan

t w
ith

 V
enezuelan 

crude o
il.

A
n

aly
sis 

o
f w

aters 
and 

sedim
ent 

fo
r hydrocarbon has been in

v
e
sti­

g
ated

 both g
eo

lo
g

ically
 

and seaso
n
ally

. 
R

esu
lts 

w
ere com

pared w
ith
 

th
o
se 

o
b
tain

ed
 

u
sin

g 
flu

o
rescen

ce 
sp

ectro
sco

p
y

.

A stu
d
y
 o

f th
e 

accum
ulation o

f th
alliu

m
 io

n
s 

by 
clam

s 
and m

ussels 
w

as 
com

pleted. 
L

im
ited accum

ulation p
o

te
n

tia
l w

as 
found.

C
opper, 

zin
c, 

cadm
ium

 and 
th

alliu
m
 le

th
a
lity

 
th

resh
o

ld
s 

fo
r 

lo
b

ster 
(H

om
arus am

ericanus) 
w

ere d
eterm

in
ed

. 
L

arva w
ere 

10-100 
tim

es 
as 

sen
sitiv

e 
as 

ad
u
lts; 

L
T

50's w
ere 

g
en

erally
 
in

creased
 w

ith 
low

er tem
p

eratu
re.

T
he re

la
tio

n
sh

ip
 betw

een to
x
ic

ity
 

(leth
a
l 

th
resh

o
ld

s 
in
 m

oles/£) 
o
f 

c
e
rta

in
 p

e
stic

id
e
s 

and 
in

d
u
stria

l 
chem

icals 
an

d
/o

r 
th

e
ir m

etab
o

lites 
and 

th
e
ir o

ctan
o
l/w

ater p
a
rtitio

n
 c

o
e
fficie

n
ts w

ere determ
ined

 u
sin

g
 ju

v
en

ile 
salm

on. 
Such re

latio
n
sh

ip
s 

are 
dependent upon chem

ical 
class o

f 
th

e 
resp

ectiv
e com

pounds.
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T
he 

e
ffec

ts 
o
f p

rev
io

u
s 

exposure 
to
 

12 
to

x
ic 

su
b
stan

ces on th
e p

re­
fe

rre
d
 tem

p
eratu

re o
f 

ju
v

en
ile 

salm
on 

a
t 15°C

 w
ere 

in
v
estig

ated
. 

In g
en

eral 
th

o
se 

su
b

stan
ces th

a
t in

crease th
e p

referred
 
tem

p
eratu

re 
are m

ore 
to

x
ic a

t 
low

 
tem

p
eratu

res 
and v

ice-v
ersa.

T
he 

to
x
ic

ity
 o

f 
sev

eral p
e
stic

id
e
s 

to
 
lo

b
ste

r w
as 

stu
d

ied
 in

 d
e
ta

il, 
u
su

ally
 
a
t 

5 
and 

15°C
 

u
sin

g b
o
th
 
larv

ae 
and a

d
u
lts.

A rap
id
 m

ethod 
fo

r m
o

n
ito

rin
g
 
aro

m
atic hydrocarbons 

in
 aq

u
atic 

fauna 
w

as 
developed.

S
tu

d
ies 

on 
th

e sem
i-chem

ical 
su

lfite
 p

u
lp
 m

iii 
e
fflu

e
n

t e
ffec

ts 
in
 th

e L
'E

tang 
in

le
t show

ed 
th

a
t h

errin
g
 

av
o

id such e
fflu

e
n
ts w

hen 
th

e
ir 

co
n
cen

tratio
n
s 

exceed 1 ppm
. 

A
ttem

pts 
to
 
id

e
n

tify
 
th

e 
chem

ical 
sp

ecies 
resp

o
n
sib

le 
fo

r th
e 

avoidance b
eh

avio
r 

are underw
ay. 

M
easurem

ents o
f 

prim
ary p

ro
d
u
ctiv

ity
 

show
ed d

ecreasin
g
 p

ro
d
u
ctio

n
 

from
 th

e m
ost 

seaw
ard 

statio
n
 up 

th
e in

le
t, 

reach
in

g
 unm

easurable 
lev

els 
in
 
th

e h
ig

h
ly
 
stain

ed
 

and anoxic w
aters 

o
f 

th
e U

pper 
L

'E
tan

g
. 

C
h
lo

ro
p
h
y
ll a v

alu
es d

ecrease 
from

 th
e m

ost 
seaw

ard statio
n
 
to
 n

ear 
th

e 
causew

ay 
and in

creased
 d

ram
ati­

c
a
lly

 
in
 th

e U
pper 

L
'E

tang.

S
tu

d
ies 

o
f p

h
y
to

p
lan

k
to

n
 dynam

ics 
co

n
tin

u
ed
 in

 P
assam

aquoddy B
ay 

w
ith in

v
estig

atio
n
s 

on 
th

e 
size 

fra
ctio

n
atio

n
 o

f p
rim

ary p
ro

d
u

ctiv
ity

 d
u
rin

g 
th

e 
sp

rin
g
 and sum

m
er. 

T
h
alo

ssio
sira n

o
rd

en
sk

io
ld

ii 
dom

inated. 
"R

ed w
ater" 

due 
to
 
th

e m
arine 

c
ilia

te
 M

esodinium
 rubrum

 
w

as 
observed 

in
 P

assam
aquoddy 

B
ay 

in
 A

ugust and 
is 

id
e
n
tic

a
l in

 pigm
ent, 

com
position 

and u
ltra

stru
c
tu

re
 

to
 
th

a
t from

 E
quador 

and B
ritish

 C
olum

bia.

L
ab

o
rato

ry 
stu

d
ies on th

e 
to

x
ic m

arine 
d
in

o
fla

g
illa

te G
onyaulax 

escu
v

ata 
are 

cen
terin

g
 

on 
th

e 
e
ffe

cts 
o
f eco

lo
g
ical 

fa
cto

rs 
(sa

lin
ity

, 
tem

p
eratu

re, 
e
tc

.) 
on grow

th and 
to

x
in

 p
ro

d
u
ctio

n
. 

S
tu

d
ies 

on m
ethods 

o
f 

in
creasin

g
 d

ep
u

ratio
n
 ra

tes 
o
f 

to
x
ic 

sh
e
llfish

 
should b

eg
in soon.

D
eath o

f caged fish
 

and 
chem

ical m
o
n
ito

rin
g
 has 

led
 to

 cu
rtailm

en
t 

o
f 

an attem
p

ted
 abondoned m

ine d
rain

ag
e 

in
 th

e N
epesigut R

iv
er, 

N
ew

 
B

runsw
ick.

T
he 

e
ffec

ts 
o
f 

contam
inants 

on 
stero

id
 horm

one m
etabolism

 as 
a 

p
o
llu

tio
n
 e

ffe
cts m

o
n

ito
rin

g
 to

o
l has 

been developed u
tiliz

in
g
 rap

id
 and 

se
n
sitiv

e
 
au

to
rad

io
g
rap

h
y
.

T
he 

e
ffec

ts 
o
f 

cadm
ium

 exposure 
to
 m

etab
o
lizin

g
 

salm
on gonads 

and 
rip

en
in

g
 eggs 

are b
ein

g 
stu

d
ied

. 
C

adm
ium

 co
n
cen

tratio
n
s 

a
t 

200 ppb o
r 

g
reater w

ere 
le

th
a
l 

to
 

eggs 
and a

t 50 ppb early
 h

atch
 

and 
low

ered h
atch

- 
a
b
ility

 w
ere n

o
ted

.

M
uscle 

and 
liv

e
r 

from
 selected

 y
ear 

class 
cod w

ere 
analyzed 

fo
r 

o
rg

an
o
ch

lo
rin

e p
e
stic

id
e
s, 

arsen
ic, 

m
ercury, 

zin
c, 

co
p

p
er, 

lead
 and cadm

ium
.

L
ittle

 
in

o
rg

an
ic 

arsen
ic 

is p
resen

t norm
ally 

in
 
fresh

 
fish

 
tissu

e
.

A
li 

fish
 tissu

e
s 

rap
id

ly
 reduce 

arsen
ate 

io
n
 

(less 
to

x
ic) 

to
 a

rse
n
ite
 

(m
ore 

to
x
ic

).S
tu

d
ies 

upon 
th

e n
atu

re o
f cadm

ium
 in

 
sh

e
llfish

 are underw
ay 

to 
attem

p
t to

 ex
p
lain

 
th

e 
lack

 o
f rem

oval by d
ep

u
ratio

n
 u

sin
g
 ch

elatio
n
 o

r 
io

n
 rep

lacem
en

t.
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In
v

estig
atio

n
s 

are 
underw

ay to
 d

eterm
in

e 
th

e 
chem

ical 
n

atu
re o

f 
lead

 in
 fish

e
rie

s p
ro

d
u
cts.

T
he p

rin
c
ip

a
l o

rg
an

o
-arsen

ical has been iso
la

ted
 and p

u
rifie

d
 from

 
flo

u
n

d
er and is p

resen
tly

 b
ein

g 
ch

aracterized
.

D
enm

ark

(0
. 

V
ag

n
 O

lsen
 

& P
. 

Jo
h
an

sen
)

T
he 

D
an

ish
 E

n
v
iro

n
m

en
t 

P
ro

te
c
tio

n
 A

gency 
ex

ecu
ted

 
a b

io
lo

g
ic

a
l 

and 
h
y
d
ro

­
dynam

ic 
su

rv
ey
 
in
 
re

la
tio

n
 
to
 

th
e
 

d
isch

arg
e 

o
f 

co
o
lin

g
 w

ater 
from

 
a 

p
lan

n
ed

 n
u
c
lea

r 
pow

er 
p
la

n
t 

on 
th

e 
e
a
st 

c
o

a
st 

o
f 

Ju
tlan

d
»
 

A 
re

p
o
rt 

h
as 

b
een

 p
u
b
lish

ed
 
in

 D
an

ish
: 

"F
isk

e
rib

io
lo

g
isk

e
 
U

n
d

erso
g

elser 
v
ed G

y
llin

g
N

æ
s 

1975” 
(in

 D
an

ish
) 

D
an

ish
 P

ish
, 

and M
ar. 

R
es.

T
he 

B
e
lt 

P
ro

je
c
t 

u
n
d
er 

th
e 

D
an

ish
 E

n
v
iro

nm
en

t 
P

ro
te

c
tio

n
 A

gency h
as 

co
n
tin

u
ed
 
its

 
c
o
lle

c
tio

n
 

o
f 

d
a
ta 

on 
th

e 
ex

ch
an

g
e 

o
f w

ater 
and 

p
o
llu

ta
n
ts 

th
ro

u
g
h
 
th

e 
D

an
ish

 b
e
lts. 

Som
e 

re
p
o
rts 

w
ill 

be 
p
u
b
lish

ed
 

d
u

rin
g
 
th

e 
sum

m
er 

1
9
7
6

, 
m

ost 
o
f 

them
 
in
 D

an
ish

.

G
reen

lan
d

M
etals. 

R
esearch

 
on 

th
e 

p
o
llu

tio
n
 

from
 le

a
d
-z

in
c
 

m
ine 

and 
m

iii 
a
t 

M
arm

o
rilik

, 
V

est 
G

reen
lan

d
 w

as 
co

n
tin

u
ed

 
by 

in
v
e
stig

a
tio

n
s 

c
a
rrie

d
 

o
u
t 

in
 A

p
ril 

and 
S

ep
tem

b
er. 

A 
ra

th
e
r w

id
esp

read
 

co
n
tam

in
atio

n
 

by 
d
isso

lv
e
d
 
h

eav
y
 m

e
tals, 

e
sp

e
c
ia

lly
 
zin

c 
and 

le
a
d
, 

h
as 

b
een 

fo
u
n
d
 
in
 
th

e 
w

ater 
colum

n 
in
 
th

e 
p
e
rio

d
 w

ith
 

ic
e
 

co
v

er. 
S

eaw
eed 

(F
u
cu

s 
v
e
sic

u
lo

su
s 

and F
. 

d
istic

h
u
s)an

d
 m

u
ssels 

(M
y
tilu

s 
e
d
u
lis) 

ap
p
eared

 
to
 

h
av

e 
accu

m
u
lated

 m
etals 

in
 
a 

ra
th

e
r w

ide 
a
re

a
. 

A
d
v
erse 

e
ffe

c
ts 

h
av

e 
b
een 

n
o

ted
 

on 
th

e 
b
en

th
ic 

fau
n
a.

M
arin

e 
en

v
iro

n
m

en
tal 

re
se

a
rc

h
 

on h
eav

y
 m

etals 
w

as 
c
a
rrie

d
 
o

u
t 

in
 

S
o
u
th

 
G

reen
lan

d
, 

w
here 

m
in

in
g
 
o
f 

u
ran

iu
m
 m

ay 
s
ta

rt 
w

ith
in
 

a 
few

 y
e
a
rs.

Q
ii. 

R
esearch

 
on h

y
d

ro
carb

o
n

s 
in
 
sed

im
en

ts, 
b
e
n
th

ic 
o

rg
an

ism
s, 

fis
h
 

and 
sh

e
llfish

 
h

as 
b

een
 
in

itia
te

d
 
in
 
th

e 
o

ffsh
o

re
 
a
re

a
 
a
t 

V
est 

G
reen

lan
d
, 

w
here 

o
il 

e
x
p
lo

ra
tio

n
 
lic

e
n

se
s 

w
ere 

g
iv

en
 
in
 

1975« 
T

he 
re

su
lts 

su
g

g
est 

v
ery

 
low

 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

h
y
d
ro

carb
o
n
s 

in
 
th

e 
a
re

a
, 

and 
th

e 
h
y
d
ro

carb
o
n
s 

are 
b
e
lie

v
ed

 
to
 

be 
o
f 

re
c
e
n
t 

b
io

lo
g
ic

a
l 

o
rig

in
«
, 

In
 
th

e 
sam

e 
a
re

a 
stu

d
ie

s 
o
f 

th
e 

b
en

th
ic 

fau
n
a 

co
m

p
o
sitio

n
 
are 

c
a
rrie

d
 
o

u
t.F

in
lan

d

(P
. 

T
u
u
n
ain

en & A
. 

V
o
ip

io
)

F
ish

 
c
u

ltu
re

P
ro

d
u
ctio

n
 

o
f 

rain
b
o
w
 
tro

u
t, 

S
alm

o 
g
a
ird

n
e
ri, 

in
 n

e
t 

cag
es 

in
 

SV
 
a
rch

ip
e
lag

o
 

o
f 

F
in

lan
d
 

am
ounted 

to
 

som
e 

250 
m

e
tric 

to
n
s, 

th
e 

to
ta

l 
su

rfa
c
e 

a
rea

 
o
f 

th
e 

cag
es 

co
v

erin
g
 

ab
o
u
t 

5 
h

e
c
ta

re
s 

in
 

1
9
7
5

-

T
he 

firs
t 

ex
p
erim

en
t 

in
 F

in
lan

d
 

on 
re

a
rin

g
 
B

a
ltic

 
salm

on 
sm

lo
ts 

(S
alm

o 
s
a
la

r) 
fo

r 
sto

ck
in

g
 p

u
rp

o
ses, 

and 
rain

b
o
w
 
tro

u
t 

fo
r 

co
n
su

m
p
tio

n
 
in
 
co

o
lin

g
 

w
ater 

o
f 

e
le

c
tric

 
pow

er 
p
la

n
ts 

w
as 

co
m

p
leted

 
in
 

1975» 
It 

w
as 

c
a
rrie

d
 

o
u
t 

n
ear 

H
e
lsin

k
i 

u
sin

g
 
b
ra

ck
ish

 w
ater 

o
f 

ab
o

u
t 

6$o 
s
a
lin

ity
. 

T
he 

re
su

lts 
w

ere



p
ro

m
isin

g
 

and 
th

e 
salm

ons 
w

hich
 h

ad 
becom

e 
sm

o
lts 

by 
th

e 
end 

o
f 

th
e 

ex
p

erim
en

t 
(ag

e 
1 

y
e
a
r) 

w
ere 

tag
g
ed
 

and 
re

le
a
se

d
 
in
 
th

e 
m

outh 
o
f 

th
e 

R
iv

er 
S

im
o
jo

k
i 

flo
w

in
g
 
to
 

th
e 

G
u

lf 
o
f 

B
o
th

n
ia. 

R
ainbow

 
tro

u
t 

o
f 

th
e 

sam
e 

age 
grew

 
a
iso

 
w

e
ll.

M
arine 

P
o

llu
tio

n

In
te

re
st 

in
 
e
x
p
lo

ita
tio

n
 
o
f 

m
arin

e 
san

d 
and 

g
ra

v
el 

re
so

u
rc

es 
is
 

c
o
n
sta

n
tly

 
in

c
re

a
sin

g
 
in

 F
in

la
n

d
. 

Its
 

d
ev

elo
p
m

en
t 

h
as 

b
een

 fo
llo

w
ed
 

as 
in
 

1974-

S
tu

d
y
 

on 
th

e 
e
ffe

c
ts 

o
f 

e
fflu

e
n
ts 

from
 
th

e 
tita

n
iu

m
 
d
io

x
id

e 
in

d
u
stry

 
on 

m
arin

e 
b
io

ta
 

and 
fish

e
ry

 w
as 

co
m

p
leted

 
in

' 1975 
and 

a 
co

n
cise 

re
p
o
rt 

w
as 

p
u
b
lish

ed
 

as 
IC

E
S 

re
p

o
rt 

(C
.M

.1
9
7
5
/E

i2
6
). 

A
 m

ore 
d
e
ta

ile
d
 
re

p
o
rt 

w
ill 

be 
p
u
b
lish

ed
 
in
 

1976«. 
'

F
in

lan
d
 
h

as 
a
c
tiv

e
ly
 
p

a
rtic

ip
a
te

d
 
in
 
th

e 
P

o
llu

tio
n
 B

aselin
e 

and M
o
n
ito

rin
g

 
S

tu
d

ies 
o
rg

an
ised

 
by 

th
e 

IC
E

S/SC
O

R
 W

orking G
roup 

on 
th

e 
P

o
llu

tio
n
 
S

tu
d
y
 

o
f 

th
e 

B
a
ltic

 
S

ea.
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FRA
N

CE

(L
. 

M
ariei! 

& 
J. 

A
udouin)

I. 
A

q
u
acu

ltu
re

L
es 

tra
v
au

x
 
e
n
tre

p
ris 

le
s 

an
n

ées 
p
assées 

su
r 

le
s 

m
o

llu
sq

u
es 

e
t 

c
ru

sta
c
é
s 

o
n
t 

é
té
 
p
o
u
rsu

iv
is.

M
o
llu

sq
u

es 
- 

L
'élev

ag
e 

d
es 

v
én

érid
és 

(Y
. 

ja
p
o
n
ic

u
s, 

M
. 

m
e
rc

e
n
a
ria)

, 
d
es 

orm
eaux 

(H
„ 

tu
b

e
rc

u
la

ta
) 

n
és 

en 
é
c
lo

se
rie

s 
a 

co
n
tin

u
é.

D
es 

ex
p
érien

ces 
de 

cap
tag

e 
e
t 

d
'é

lev
a
g

e
 

de 
p
e
e
tin

id
é
s _(P. 

m
axim

us,
C

h
i, 

o
p
e
rc

u
la

ris, 
C

h
i. 

v
a
ria

) 
o
n
t 

é
té
 
e
n
tre

p
rise

s 
en b

a
ie 

de 
S

t 
B

rieu
c et 

a 
B

rest 
(C

en
tre 

O
céan

o
lo

g
iq

u
e 

de 
B

retag
n
e) 

à 
Q

u
ib

ero
n
, 

B
e
lle

-Ile
 
e
t 

G
ro

ix
 
(in

s
titu

t 
d

es 
P

êch
es). 

L
es 

fix
a
tio

n
s 

de 
C

hlam
ys 

o
n
t 

é
té
 
p
a
rti­

cu
lièrem

en
t 

im
p
o
rta

n
te

s.

C
ru

stacés

H
om

ards g 
E

n 
1975 3 

1©
 

n
iv

eau
 

de 
p
ro

d
u
ctio

n
 

de 
p
o
st-la

rv
e
s 

de 
hom

ards 
(H

om
arus 

gam
m

arus) 
en vue 

du rep
eu

p
lem

en
t 

d
es 

zo
n

es 
c
ô

tiè
re

s 
a 

é
té 

m
ain

ten
u
. 

140 
000 

p
o
st-la

rv
e
s 

p
ro

v
en

an
t 

de 
l^

E
c
lo

se
rie

 
de 

l'I
le
 

d
'^

e
u

 
e
t 

100 
000 

p
ro

v
en

an
t 

de 
l'E

c
lo

se
rie

 
d^H

ouat 
o
n
t 

é
té
 
re

lâ
c
h
é
e
s 

dans 
le

 
m

ilie
u
 
n
a
tu

re
l 

(c
ô

te
s 

de 
l'A

tla
n

tiq
u

e
 
e
t 

de 
la

 M
anche).

L
’In

s
titu

t 
d
es 

P
êch

es 
M

aritim
es 

(C
en

tre 
de 

R
ech

erch
es 

de 
la
 
T

rin
ité

 
s/M

er 
e
t 

la
b
o
ra

to
ire

 
de 

R
o
sco

ff) 
a 

o
b
ten

u
 

à 
l'E

c
lo

se
rie

 
de 

l'I
le

 
d
'Y

eu
 

2 
000 

"h
y
b
rid

es" 
p
ro

v
en

an
t 

de 
l'acco

u
p
lem

en
t 

de 
hom

ards 
am

éri­
c
a
in

s 
e
t 

eu
ro

p
éen

s.

C
rev

e
tte

s g 
L

'In
s
titu

t 
d
es 

P
êch

es 
M

aritim
es 

(R
o
sco

ff) 
a 

p
o
u
rsu

iv
i 

l'é
tu

d
e

 
d
es 

procédés 
de 

m
arquage 

e
t 

d
es 

c
o
n
d
itio

n
s 

d
'é

lev
a
g

e
 

d
es 

la
rv

e
s 

e
t 

p
o

st 
la

rv
e
s 

de 
P

alaem
on 

se
rra

tu
s.

L
e 

C
en

tre 
O

céan
o

lo
g

iq
u
e 

de 
B

retag
n

e 
a 

te
n
té
 

u
n
e 

n
o
u
v
elle 

ex
p
érien

ce 
de 

p
ro

d
u
ctio

n
 

en g
ran

d
 volum

e 
(20 m

^) 
p
o
rta

n
t 

su
r 

c
e
tte

 
m

êm
e 

esp
èce.

800 
000 

la
rv

e
s 

o
n
t 

é
té
 

co
n
d
u
ites 

p
en

d
an

t 
20 

jo
u

rs 
ju

sq
u

'a
u
 m

om
ent 

de 
• 

la
 

m
étam

orphose 
san

s 
m

o
rta

lité
 

a
p
p
ré

c
ia

b
le 

avec 
une 

n
o
u
rritu

re
 

co
m

p
o

rtan
t

un 
alim

en
t 

sy
n

th
é
tiq

u
e 

se
c. 

A
u m

om
ent 

de 
la

 m
étam

orphose 
une 

trè
s 

fo
rte

 
m

o
rta

lité
 

en
co

re 
in

ex
p
liq

u
ée 

e
st 

in
te

rv
e
n
u
e
.

U
ne 

ex
p
érien

ce 
de 

m
a
tu

ra
tio

n
 
se

x
u
elle

 
c
o

n
trô

lé
e
 

p
ar 

le
 

je
u
 

de 
fa

c
te

u
rs 

éco
lo

g
iq

u
es 

e
x
te

rn
es 

a 
p
erm

is 
d
'o

b
te

n
ir 

d
es 

p
o
n
tes 

ré
g
u
liè

re
s 

à p
a
rtir 

d
'u

n
e 

p
e
tite

 
p

o
p

u
la

tio
n
 

de 
P

en
aeu

s 
ja

p
o

n
ic

u
s.
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A
lg

u
es g 

L
es 

re
c
h

erc
h

e
s 

su
r 

1 * aq
u
acu

ltu
re 

v
é
g

é
ta

le
 

m
arin

e 
fa

ite
s 

d
an

s 
le

s 
la

b
o
ra

to
ire

s 
u

n
iv

e
rsita

ire
s 

com
prennent d

es 
e
ssa

is 
de 

c
a
rto

g
ra

p
h
ie

, 
d
es 

étu
d
es 

su
r 

le
s 

c
y

cle
s 

o
n

to
g

én
iq

u
es 

d
es 

alg
u
es 

ro
u
g
es 

e
t 

d
es 

te
sts 

v
isa

n
t 

à 
d
éterm

in
er 

1*in
flu

en
c
e
 

d
es 

fa
c
te

u
rs 

p
h
y
sico

-ch
im

iq
u
es 

su
r 

ces 
c
y

cle
s 

(L
am

in
aria 

d
ig

ita
ta

 
e
t 

L
am

in
aria h

y
p
erb

o
rea)

.

D
es 

trav
au

x
 
su

r 
la
 
c
u

ltu
re
 

de 
l

fH
ypnea 

o
n

t 
é
té
 
ré

a
lisé

s 
p
ar 

le
s 

la
b
o
ra

to
ire

s 
m

arin
s 

de 
R

o
sco

ff 
e
t 

de 
R

an
y
u

ls: 
b
ien

 
que 

le
 

d
év

elo
p
p
em

en
t 

de 
l

’alg
u
e 

au 
la

b
o
ra

to
ire

 
a
it 

pu 
ê
tre

 
accéléré, 

de 
faço

n
 
re

la
tiv

e
m

e
n

t 
im

p
o
rtan

te, 
aucun 

e
ssa

i 
n
’a 

é
té
 
te

n
té
 

à 
l
’é

c
h
e
lle
 

se
m

i-in
d
u
strie

lle
.

S
u
r 

ce 
m

êm
e 

p
la

n
, 

d
es 

c
u
ltu

re
s 

d
’E

ucheum
a 

spinosum
 
o
n
t 

pu 
ê
tre

 
e
ffe

c
tu

é
e
s 

p
ar 

l
’In

s
titu

t 
d
es 

P
êch

es 
m

aritim
es 

dans 
le
 
m

ilie
u
 
n
a
tu

re
l 

2
à p

a
rtir 

de 
b
o
u
tu

res 
p

ro
v

en
an

t 
d
’In

d
o
n
é
sie

, 
, 

su
r u

n
e 

su
p

e
rfic

ie
 

de 
2 

500 
m 

au 
la

rg
e
 

de 
D

jib
o

u
ti; 

é
ta

n
t 

donné 
la
 v

ite
sse

 
de 

c
ro

issa
n

ce
 

e
x
c
e
p
tio

n
e
lle 

de 
c
e
tte

 
alg

u
e 

(3
Offa p

ar 
jo

u
r) 

e
t 

la
 
p

o
s
s
ib

ilité
 
in

fin
ie
 

de 
b
o
u
tu

rag
e, 

il 
a 

pu 
ê
tre

 
en

v
isag

é 
une 

e
x
ten

sio
n
 

(a
ctu

e
lle

m
en

t 
en 

co
u
rs) 

à 
l
’é

c
h
e
lle
 

sem
i­

in
d
u
strie

lle
 O

D
es 

trav
au

x
 
su

r 
le

s 
cau

ses 
de 

la
 
p
ro

lifé
ra

tio
n
 

an
o

rm
ale 

d
’alg

u
es 

(u
lv

acées) 
so

n
t m

enés 
su

r 
le

s 
c
ô

tes 
se

p
te

n
trio

n
a
le

s 
de 

la
 M

anche.

II. 
S

ab
les 

eo G
rav

iers 
(im

p
acts 

su
r d

a
 
p
êch

e)

L
’étu

d
e 

g
é
n
é
ra

le 
p
o
rta

n
t 

su
r d

e
s 

e
ffe

ts 
du 

creu
sem

en
t 

d
’u

n
e 

c
a
rriè

re
 

de 
p
iu

s 
de 

1 
m

illio
n
 de 

m
^, 

au la
rg

e
 

du H
av

re, 
a 

fo
u
rn

i 
d
es 

ré
su

lta
ts 

im
p
o

rtan
ts 

(im
p

o
rtan

ce 
de 

la
 
tu

rb
id

ité
' due 

au 
d
rag

ag
e, 

d
e
stru

c
tio

n
 
e
t 

d
éb

u
t 

de 
re

­
c
o
n
stitu

tio
n
 

du 
b

en
th

o
s, 

gêne 
à 

la
 
p
êch

e, 
c
a
ra

c
tè

re
 

p
erm

an
en

t 
de 

la
 p

u
issa

n
c
e
). 

L
es dem

andes 
p
o
u
r 

de 
n
o
u
v
e
lles 

e
x
tra

c
tio

n
s 

se
ro

n
t 

ex
am

in
ées 

en 
te

n
a
n
t 

com
pte 

de 
la
 p

ro
te

c
tio

n
 

d
es 

fo
n
d
s 

de 
p
êch

e 
e
t 

de 
l
’im

p
o

rtan
ce 

d
es 

g
isem

en
ts 

de sédim
ents à 

e
x
p
lo

ite
r. 

Ju
sq

u
’ic

i, 
to

u
te

s 
le

s 
dem

andes 
p
o
rta

n
t 

su
r 

d
es 

zo
n
es 

où 
la
 

p
êch

e 
e
st 

a
c
tiv

e
 

o
n
t 

é
té
 
re

je
té

e
s 

(à
'1

’ex
cep

tio
n
 
d
’e

x
tra

c
tio

n
s 

n
é
c
e
ssité

e
s 

p
ar 

de 
g
ran

d
s 

trav
au

x
 
d
’éq

u
ip

em
en

t).
N

L
es 

p
ro

je
ts 

d
’e

x
tra

c
tio

n
re

n
 M

er 
du N

ord 
(ré

g
io

n
 

du 
"D

ow
sing 

p
it”

) 
in

q
u
iè

te
n

t 
le

s 
p
êch

eu
rs 

a
n
g
la

is, 
allem

an
d
s, 

h
o
lla

n
d
a
is, 

b
elg

es 
e
t 

fra
n

ç
a
is. 

L
e 

g
ro

u
pe 

de 
tra

v
a
il, 

ré
u

n
i 

en 
décem

bre 
1975 

à 
IJm

u
id

en
 

(H
o
llan

d
e) 

a recom
m

andé 
de 

dem
ander 

aux 
g
o
u
v
ern

em
en

ts 
d
es 

pays-m
em

bres 
de 

n
’e

n
tre

p
ren

d
re
 

aucun 
d
rag

ag
e 

su
r 

le
s 

fra
y

è
re

s 
de 

h
aren

g
 
e
t 

a
u
tre

s 
zo

n
es 

de 
p

êche 
d
’im

p
o
rtan

ce 
n
o
to

ire
.

III. 
P

o
llu

tio
n
s

C
o
n
tam

in
atio

n
 
p
ar 

le
s 

m
rcro

p
o

llu
an

ts 
in

o
rg

an
iq

u
es

L
es 

trav
au

x
 

com
m

encés 
en 

1974 
su

r 
le

s 
n

iv
eau

x
 

de 
co

n
tam

in
atio

n
 

en m
étaux 

lo
u
rd

s 
(H

g, 
C

u, 
C

d, 
P

b
, 

ZTn) 
o
n
t 

é
té
 
p
o
u
rsu

iv
is 

en 
1975 

p
iu

s 
p
a
rtic

u
liè

re
-' 

m
ent 

su
r 

d
es 

esp
èces 

en b
o
u
t 

de 
ch

aîn
e 

a
lim

e
n

ta
ire

, 
com

m
e 

le
s 

th
o

n
s 

ro
u
g
es 

e
t 

le
s 

ro
u

sse
tte

s 
de 

M
éd

iterran
ée. 

U
ne 

etu
d
e 

d
es 

n
iv

eau
x
 

de 
co

n
tam

in
atio

n
 

p
ar 

le
s 

d
é
riv

és 
du m

ercu
re, 

m
eth

y
lm

ercu
re 

e
sse

n
tie

lle
m

e
n
t, 

a 
ég

alem
en

t 
é
té 

co
n

d
u

ite 
su

r 
le

s 
m

êm
es 

esp
èces.

L
a 

d
é
term

in
a
tio

n
 
d
es 

te
n
eu

rs 
en m

étaux 
lo

u
rd

s 
d

an
s 

le
s 

g
ra

isse
s 

e
t 

v
isc

è
re

s 
de 

m
am

m
ifères 

m
arin

s 
éch

o
u
és 

su
r 

nos 
c
ô
te

s 
a 

é
té
 
p

o
u

rsu
iv

ie.
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C
ontam

ination p
ar 

le
s p

o
llu

an
ts 

organiques

U
ne 

prem
ière 

étu
de 

su
r 

le
s 

niveaux de 
co

n
tam

in
atio

n
 des 

p
o
isso

n
s 

pêchés 
en A

tlan
tiq

u
e 

et M
éd

iterran
ée 

a m
ontré 

la
 p

résen
ce 

g
én

éralisée 
de résid

u
s 

de 
p
o
ly

ch
lo

ro
b
ip

h
en

y
ls 

(PC
B

) 
dans 

le
s m

uscles. 
L

es 
tau

x
 le

s 
p
iu

s 
élev

és 
o
n
t 

été 
ren

co
n
trés 

chez 
le

s 
clu

p
éid

és.

D
es 

trav
au

x
 
effectu

és 
avec 

des m
oules 

sauvages 
de 

la
 M

éd
iterran

ée o
n
t 

m
ontré 

l'in
flu

e
n

c
e
 

des a
c
tiv

ité
s p

o
rtu

aires 
et 

des 
ch

an
tiers n

av
als 

su
r 

lea n
i­

veaux de 
co

n
tam

in
atio

n
 de 

la
 

faune 
séd

en
taire 

p
ar le

s PC
B

.

D
e g

ro
s 

e
ffo

rts 
o
n
t 

été 
fa

its 
pour 

la
 m

ise 
au p

o
in

t 
de m

éthodes de 
prélèvem

ent 
des 

h
y
d
ro

carb
u
resp 

dana 
l'e

a
u
 et 

de 
dosage 

de 
ceu

x
-ci 

dans 
lea 

co
q

u
il­

lag
es. 

U
ne 

étu
de 

e
st 

en cours 
pour su

iv
re 

l'é
v

o
lu

tio
n
 des 

ten
eu

rs 
en h

y
d

ro
carb

u
res 

to
ta

l 
chez 

des m
oules 

accid
en

tellem
en

t 
contam

inées 
p

ar 
l'éch

o
u
ag

e 
d
'u

n
 p

é
tro

lie
r 

tran
sp

o
rtan

t 
du fu

e
l.

S
u
rv

eillan
ce 

des 
zones 

sen
sib

les

U
n réseau

 n
atu

rel 
de 

su
rv

eillan
ce, 

v
isan

t 
à d

éterm
in

er lea v
ariatio

n
s 

des p
aram

ètres 
physicochim

iques 
et 

de 
c
ertain

s 
p
o
llu

an
ts 

en quelques 
p
o
in

ts 
de 

référen
ce, 

a 
fo

n
ctio

n
n
é 

en 
1975. 

Il 
sera reco

n
d
u
it 

et 
étendu en 

1976.

Indépendem
m

ent 
de 

ce 
réseau

 des 
zones 

p
a
rtic

u
liè

re
s, 

rad
es 

et 
e
stu

a
ire

s 
ont 

été 
soum

is 
à une 

su
rv

eillan
ce 

in
te

n
siv

e
. 

La b
aie 

de S
ein

e, 
notam

­
m

ent 
fa

it 
l'o

b
je

t 
d
'u

n
 in

v
en

taire 
de 

la 
faune 

b
en

th
iq

u
e 

en re
la

tio
n
 avec 

des 
re

je
ts 

de 
phosphogypses.

. 
E

ffets 
therm

ique s

D
ans 

le
 

cadre 
des 

p
ro

je
ts 

d
'im

p
lan

tatio
n
 des 

cen
trales 

n
u
cléaires 

su
r le

 
litto

ra
l, 

de nom
breuses 

étu
d
es 

su
r le

 
te

rra
in
 ont 

été 
engagées 

en vue 
de 

d
éterm

in
er du p

o
in

t 
de vue 

b
io

lo
g
iq

u
e 

et 
p

h
y

sieochim
ique 

le
l,p

o
in

t 
zéro^avant 

to
u
t 

re
je

t, 
et 

en la
b

o
ra

to
ire

 
d
'ex

p
érim

en
ter 

su
r 

sim
u
lateu

r le
s 

e
ffe

ts b
io

lo
g

i­
ques 

de v
ariatio

n
s 

b
ru

tales 
ou cy

cliq
u
es 

de 
la
 
tem

p
ératu

re 
des 

eaux 
de 

su
rface.

G
erm

any, 
F

e
d

e
ra

l 
R

ep
u
b
lic 

o
f

(G
. 

H
em

pel 
& V

. 
D

eth
lefsen

)

P
o

llu
tio

n

M
o
n
ito

rin
g
 
- 

S
eaw

ater 
o
f 

th
e 

G
erm

an B
ig

h
t w

as 
an

aly
sed

 
fo

r 
d
isso

lv
e
d

 
an

o
rg

an
ic 

P
, 

to
ta

l 
P

, 
pH

, 
s
ilic

a
te
 

and 
c
h
lo

ro
p
h
y
ll. 

O
xygen c

o
n
ten

t 
and 

to
ta

l 
P w

as 
m

o
n
ito

red
 
in
 
th

e 
W

estern
 B

e
lt 

S
ea. 

P
o

r h
eav

y
 m

etals 
a m

o
n
ito

rin
g
 

sy
stem

 
o
f 

24 
sta

tio
n

s 
in
 

th
e 

G
erm

an 
B

ig
h

t 
and 

18 
sta

tio
n
s 

in
 
th

e 
B

e
lt 

S
ea w

as 
sta

rte
d
, 

w
here 

once 
a y

ear 
filte

re
d
 

and 
u
n
filte

re
d

 
seaw

ater 
sam

p
les 

fo
r 

d
iffe

re
n
t 

d
ep

th
s 

are 
ta

k
en

. 
A

n
aly

sis 
w

as 
c
a
rrie

d
 

o
u
t 

fo
r 

C
d, 

C
u, 

P
e, 

H
i, 

M
n, 

Z
n 

and 
P

b
. 

A
d
d
itio

n
al 

sam
p
les 

o
f 

B
a
ltic

 
S

ea 
w

ater 
and 

p
a
rtic

u
la

te
 
m

a
tte

r w
ere 

stu
d

ie
d
 
fo

r h
eav

y
 m

e
tals. 

(D
eu

tsch
es 

H
y
d
ro

g
rap

h
isch

es 
In

s
titu

t, 
In

s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l).

S
eaw

ater 
sam

p
les 

o
f 

th
e 

G
erm

an 
B

ig
h
t 

and 
th

e 
W

estern
 
B

a
ltic

 
are 

a
iso

 
an

aly
sed

 
fo

r 
PC

B
, 

p
.p

'-D
D

D
, 

d
ie

ld
rin
 

y -H
C

H
, 

a-H
C

H
, 

y
-c

h
lo

rd
a
n
e
. 

(D
eu

tsch
es 

H
y
d
ro

g
rap

h
isch

es 
In

s
titu

t, 
In

s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l).
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n
 

o
f 

fo
ssile
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y
d
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o
n
s w
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m
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e 
W
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a
ltic

 
S
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(in

s
titu

t 
fü

r 
M

eeresk
u

n
d

e, 
K

ie
l).

N
u

trie
n

ts 
and 

e
u
tro

p
h
ic

a
tio

n
 w

ere 
stu

d
ied

 
b
o
th
 
in
 
th

e 
G

erm
an B

ig
h
t 

and 
in
 
th

e 
B

a
ltic

.(B
io

lo
g
isch

e 
A

n
sta

lt, 
H

elg
o
lan

d
, 

In
s
titu

te
 
fü

r M
eeresk

un
d

e, 
K

ie
l).

S
ed

im
en

ts 
o
f 

th
e 

G
erm

an B
ig

h
t 

w
ere 

an
aly

sed
 
fo

r 
th

e
ir 

h
eav

y
 m

etal 
c
o

n
c
en

tratio
n

 
(H

g, 
C

d, 
P

b, 
C

u, 
C

o, 
N

i, 
C

r, 
M

n, T
e
, 

Z
n, 

o
rg

. 
C

,N
, 

m
in

eralo
g

ie 
co

m
p

o
sitio

n
). 

(D
eu

tsch
es 

H
y
d

ro
g
rap

h
isch

es 
In

s
titu

t), 
PC

B
, 

D
D

T, 
D

D
E 

and D
D

D
.(In

s
titu

t 
fü

r 
M

eeresfo
rsch

u
n
g
, 

B
rem

erh
av

en
). 

C
d w

as 
m

easu
red

 
in
 
sed

im
en

ts 
o
f 

fjo
rd

s 
in

 
th

e 
B

e
lt 

S
ea.

O
rg

an
ism

s. 
In
 
th

e 
fram

ew
ork 

o
f 

th
e 

IC
E

S 
P

o
llu

tio
n
 B

aselin
e 

and M
o
n
ito

rin
g

 
S

tu
d

ies 
h
eav

y
 m

e
tals, 

c
h

lo
rin

a
te

d
 h

y
d
ro

carb
o
n
s 

and 
fo

ssile
 

h
y
d
ro

carb
o
n
s 

w
ere 

m
easu

red
 
in
 
fis

h
, 

fis
h
 

eg
g
s 

and 
sh

e
llfish

 
sam

p
les 

from
 
d
iffe

re
n
t 

lo
c
a
tio

n
s 

o
f 

th
e 

G
erm

an B
ig

h
t 

and 
th

e W
estern

 
B

a
ltic

. 
In
 
a
d

d
itio

n
 
to
 

th
a
t 

e
x

ten
siv

e
 

su
rv

ey
s 

are 
u
n
d
er w

ay 
to
 

m
easu

re 
H

g
-resid

u
es 

in
 fish

e
s 

from
 

d
iffe

re
n
t 

fish
in

g
 
a
rea

s 
o
f 

im
p
o
rtan

ce 
to
 

th
e 

G
erm

an 
fish

e
ry

, 
(in

s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n
fisc

h
e
rei, 

H
am

burg; 
In

s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
; 

In
s
titu

t 
fü

r 
M

eeresk
u
n
d
e, 

K
ie

l, 
S

ta
a
tlic

h
e
s 

V
e
terin

ä
ru

n
te

rsu
c
h

­
ungsam

t , 
C

u
x
h
av

en
).

M
icro

b
io

lo
g

ic
al 

stu
d
ie

s 
w

ere 
c
a
rrie

d
 

o
u

t 
on p

o
llu

tio
n
 

and 
se

lf-p
u

rific
a
tio

n
 

as w
ell 

as 
o
f 

th
e 

e
ffe

c
t 

o
f 

p
h
en

o
l 

on n
a
tu

ra
l 

p
o
p
u
la

tio
n
s 

o
f 

b
a
c
te

ria
 
in
 
th

e 
B

a
ltic

 
sea w

a
ter. 

(In
s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l).

L
ab

o
rato

ry
 
In

v
e
stig

a
tio

n
s

H
eavy m

etals g 
In

v
e
stig

a
tio

n
s 

w
ere 

co
n
d
u
cted

 
on 

th
e 

to
x

ic
ity

 
o
f 

Pb 
and 

C
d 

to
 

aero
b
ic 

h
e
te

ro
th

ro
p
h
ic 

b
a
c
te

ria
, 

aim
 

o
f 

th
is 

su
rv

ey
 

w
as 

to
 
fin

d
 w

h
eth

er 
th

e
re
 
is 

a 
c
o
rre

la
tio

n
 b

etw
een

 num
bers 

o
f 

b
a
c
te

ria
 

and h
eav

y
 m

etal 
c
o
n
ten

ts 
in
 
sed

im
en

ts 
o
f 

e
stu

a
rie

s 
(in

s
titu

t 
fu

r M
eeresfo

rsch
u

n
g

, 
B

rem
erh

av
en

); 
to

x
ic

ity
 

o
f 

c
y
c
lic

 
o
rg

an
ic 

com
pounds 

on m
arin

e 
b

a
c
te

ria
 w

ith
 
th

e 
aim

 
o
f 

d
ev

elo
p
in

g
 
b
a
c
te

rio
lo

g
ic

a
l 

te
st'm

e
th

o
d
s. 

(In
s
titu

t 
fü

r M
eeresk

un
d

e, 
K

ie
l); 

e
ffe

c
ts 

o
f 

H
g 

and Z
n 

on 
th

e 
g

ro
w

th
 

o
f m

arin
e 

p
la

n
k
to

n
ic 

alg
ae 

(B
io

lo
g

isch
e 

A
n
sta

lt, 
H

elg
o
lan

d
); 

accu
m

u
latio

n
 

and 
to

x
ic

ity
 
o
f 

le
a
d
 

by m
arin

e 
a
n

n
e
lid

s; 
u

p
tak

e 
and 

accu
m

u
latio

n
 
o

f le
ad
 

and 
an

tim
o

n
y

; 
in

flu
e
n

c
e
 

o
f 

a
c
id

s 
and 

su
lfa

te
 

in
 

sea w
ater 

on 
g

ro
w

th
 

and m
o

rta
lity

 
o
f 

m
u
ssels 

(In
s
titu

t 
fü

r M
eeresfo

rsch
u

n
g

, 
B

rem
erh

av
en

); 
e
ffe

c
ts 

o
f 

G
d 

on 
p

h
y

sio
lo

g
y
 

and 
accu

m
u

latio
n
 

o
f 

C
d 

by 
G

rangon 
C

rangon 
a
d
u
lts, 

em
bryos 

and 
la

rv
ae

 . (B
io

lo
g
isch

e 
A

n
sta

lt, 
H

elg
o

lan
d

); 
to

x
ic

ity
 

and 
accu

m
u
latio

n
 
o
f 

C
d 

in
 
d
iffe

re
n

t 
s
a
lin

itie
s
 

to
 

em
bryos 

and 
la

rv
a
e

 
o
f 

flo
u
n
d
e
r 

(P
la

tic
h

th
y

s 
fle

su
s)

, 
g
arp

ik
e 

(B
elo

n
e 

b
e
lo

n
e) 

and h
e
rrin

g
 

(C
lu

p
ea h

aren
g

u
s). 

(B
io

lo
g
isch

es A
n
stalt*

 
H

elg
o

lan
d

; 
In

s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n
fisc

h
e
re

i, 
H

am
burg); 

C
d u

p
tak

e 
by C

orophium
 v

o
lu

ta
to

r. 
(in

s
titu

t 
fü

r 
H

y
d
ro

b
io

lo
g
ie 

und P
isc

h
e
re

iw
isse

n
sc

h
a
ft, 

H
am

burg); 
u
p
tak

e 
o
f 

C
o57 

by 
fish

e
s 

v
ia
 

fo
o
d
 

o
r 

g
ili; 

e
ffe

c
ts 

o
f h

eav
y
 m

etals 
on 

th
e 

p
h

y
sio

lo
g

y
 
o
f 

P
le

u
ro

n
e
c
tes 

p
la

te
ssa

 u
n
d
er 

oxygen 
d

e
fic

ie
n

c
y
 

(B
u
n
d
esfo

rsch
u
n
g
san

stalt 
fü

r F
isc

h
e
re

i, 
H

am
burg). 

■

C
h
lo

rin
a
ted

 
h
y
d
ro

carb
o
n
s

In
v
e
stig

a
tio

n
s 

w
ere 

co
n
d
u
cted

 
on 

th
e 

b
a
c
te

ria
l 

d
e
g
rad

a
tio

n
 
o
f 

PC
B
 

and p
a
rath

io
n
; 

on 
th

e 
u
p
tak

e, 
e
x

c
re

tio
n
 

and m
e
ta

b
o
lisa

tio
n
 
o
f 

l^
C

-la
b

e
lle

d
 
c
h

lo
rin

a
te

d
 
h
y
d
ro

­
carb

o
n
s 

by m
arin

e 
o

rg
an

ism
s, 

PC
B
 

by N
ereis 

v
ire

n
s 

and 
lin

d
an

e 
by L

an
ice 

co
n
ch

ileg
a 

and M
y

tilu
s 

e
d

u
lis 

(In
s
titu

t 
fü

r M
eeresfo

rsch
u

n
g

, 
B

rem
erh

av
en

); 
on 

th
e 

acu
te 

to
x

ic
ity

 
o
f 

D
D

T 
and 

D
D

E 
on 

em
bryos 

and 
la

rv
a
e
 

o
f 

th
e 

m
arin

e 
fish

e
s 

G
adus 

m
o

rh
u

a, 
P

le
u
ro

n
e
c
tes 

p
la

te
ssa

 
and 

P
la

tic
h
th

y
s 

fle
su

s 
(in

s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n

fisc
h

e
re

i, 
H

am
burg).
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T
ra

n
sfe

r 
o
f 

lin
d

an
e
 

w
as 

te
ste

d
 
in
 
la

b
o
ra

to
ry
 
sc

a
le
 

fre
sh

w
a
ter 

an
d m

arin
e 

fo
o
d
 
ch

ain
s 

In
s
titu

t 
fü

r H
y
d
ro

b
io

lo
g
ie 

und 
F

isc
h
e
re

iw
isse

n
sc

h
a
ft, 

H
am

burg).

F
o
ssile

 
h
y
d
ro

carb
o
n
s

E
ffe

c
ts 

o
f 

su
n
k
en 

o
il 

on 
a b

e
n
th

ic 
com

m
unity w

ere 
in

v
e
stig

a
te

d
 

as 
w

ell 
as 

th
e 

u
p
tak

e 
and 

m
etab

o
lism

 
o
f 

fo
ssile

 
h
y
d
ro

carb
o
n
s 

by 
M

y
tilu

s 
e
d
u
lis 

(In
stitu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l).

A
q

u
acu

ltu
re

M
y
tilu

s 
e
d
u
lis 

and 
O

y
sters

E
x
p
erim

en
ts 

on 
ra

ft 
c
u

ltu
rin

g
 

o
f 

M
y
tilu

s 
e
d

u
lis 

and 
th

e
 
P

a
c
ific

 
o
y
ste

r 
in
 
th

e
 
F

len
sb

u
rg
 

and K
iel 

fjo
rd

s 
w

ere 
co

n
tin

u
ed
 
in
 

1975 
(in

s
titu

t 
fü

r 
K

ü
sten

- 
und B

in
n
e
n
fisc

h
e
re

i, 
H

am
burg 

and 
In

s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l). 
T

he 
tech

n
iq

u
e 

o
f 

g
ro

w
ing

 
o
y
ste

rs 
in
 
c
o

n
ta

in
e
rs, 

a
p

p
lie

d
 
a
t 

d
iffe

re
n
t 

lo
c
a
tio

n
s 

o
f 

th
e 

G
erm

an 
c
o

a
st 

sin
c
e 

1974? 
tu

rn
ed
 

o
u
t 

to
 

be 
su

c
ce

ssfu
l 

and 
co

u
ld
 p

o
ssib

ly
 
le

a
d
 
to
 

re
-e

sta
b
lish

m
e
n
t 

o
f 

o
y
ste

r 
p
ro

d
u
ctio

n
 
in

 
G

erm
any.

S
alm

o
n
id

s

In
v
e
stig

a
tio

n
s 

on 
th

e
 

d
ev

elo
p
m

en
t 

o
f 

an 
optim

um
 
tro

u
t 

feed
 w

ere 
co

n­
tin

u
e
d
 
in
 

1
9

7
5

. 
N

et 
cage 

ex
p
erim

en
ts 

w
ith

 
rain

b
o
w
 
tro

u
t 

in
 
th

e 
fjo

rd
 

o
f 

F
len

sb
u
rg

 h
ad
 
to
 

be 
in

te
rru

p
te

d
 
in
 

S
ep

tem
b

er 
due 

to
 

acu
te 

la
c
k
 

o
f 

oxygen 
in
 
th

e 
sea 

w
ater 

(In
s
titu

t 
fü

r K
ü
sten

- 
und 

B
in

n
e
n
fisc

h
e
rei,

H
am

burg). 
M

easurem
ents 

w
ere 

c
a
rrie

d
 

o
u
t 

in
 
o
rd

er 
to
 

d
e
te

c
t 

m
orpho­

m
e
tric 

d
iffe

re
n
c
e
s 

o
f 

rain
b
o
w
 
tro

u
ts 

k
ep

t 
u
n
d
er 

d
iffe

re
n

t 
fo

o
d
 

con­
d
itio

n
s. 

In
 
th

e 
K

iel 
B

ig
h
t 

n
et 

cag
e 

ex
p
erim

en
ts 

in
 h

eated
 

pow
er 

p
la

n
t 

e
fflu

e
n

ts 
are 

c
a
rrie

d
 
o
u
t 

by 
th

e 
In

s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l.

A
n 

ex
p
erim

en
tal 

sta
tio

n
 h

as 
b

een
 
se

t 
up 

in
 
th

e
 
h
arb

o
u
r 

o
f 

E
m

den 
to

 
in

v
e
stig

a
te
 
s
u
ita

b
ility

 
o
f 

h
eated

 
p

o
w

erp
lan

t 
e
fflu

e
n
ts 

fo
r 

p
ro

d
u
ctio

n
 

o
f 

w
arm

 w
ater 

fish
e
s. 

T
he 

s
ta

tio
n
 
c
o
n
sists 

o
f 

15 
b
a
sin

s 
w

ith
 w

ater 
b

a
sin

s 
from

 
l-5

0
m
 

. 
M

axim
um

 w
ater 

tem
p

eratu
res 

in
 

Ju
ly

-A
u

g
u

st 
w

ere 
35°G

. 
(In

stitu
t 

fü
r 

K
ü
sten

- 
und B

in
n

e
n

fisc
h

e
re

i, 
H

am
burg).

R
e
c
irc

u
la

tin
g
 a

q
u
a
cu

ltu
re 

sy
stem

s

R
e
c
irc

u
la

tin
g
 
sea w

ater 
sy

stem
s 

w
ere 

te
ste

d
 w

ith
 
re

sp
e
c
t 

to
 

th
e 

e
ffe

c
tiv

e
n

e
ss 

o
f 

e
lim

in
a
tio

n
 
o
f 

n
itro

g
e
n
 by 

a
c
tiv

a
te

d
 

slu
d
g
e, 

by­
p

ass 
o

z
o

n
isa

tio
n
 

and 
c
e
rta

in
 
d

ev
ices 

fo
r 

rem
o

v
al 

o
f 

foam
, 

(in
s
titu

t 
fü

r 
K

ü
sten

- 
und B

in
n

e
n

fisc
h

e
re

i, 
H

am
burg, 

In
situ

t 
fü

r M
eereskunde 5 

K
ie

l, 
B

io
lo

g
isch

e 
A

n
sta

lt, 
H

elg
o

lan
d

).

Ic
ela

n
d

(i. 
H

alg
rim

sso
n

)

E
n

v
iro

n
m

en
tal 

q
u

a
lity

1
) . 

A 
c
o

o
p

e
ra

tiv
e 

program
m

e 
w

as 
sta

rte
d
 
in
 

1975 
w

ith
 
th

e 
aim

 
o
f

d
eterm

in
in

g
 th

e
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p
act 

o
f 

m
u
n
icip

al 
sew

age 
in
 
th

e 
in

n
e
r 

p
a
rt 

o
f 

F
axa B

ay.

2
) . 

Ic
ela

n
d
 
c
o
n
trib

u
te

d
 
to
 

th
e 

"IO
C/W

M
O
 

IG
O

SS 
M

arine 
P

o
llu

tio
n

M
o
n
ito

rin
g
 P

ilo
t 

P
ro

je
c
t” 

by 
v
isu

a
l 

o
b
se

rv
a
tio

n
s 

o
f 

o
il 

slic
k

s 
and 

o
th

e
r 

flo
a
tin

g
 p

o
llu

ta
n
ts.
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). 

A
n 

in
v
e
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a
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n
 
o
f 

th
e 
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v
e
l 

o
f m
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w
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e 
v
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o
f 

Ic
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n
d
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co

n
tin

u
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. 
T

he 
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su
lts 

o
b

tain
ed

 h
av

e 
in

d
ic

a
te

d
 
v

ery
 

low
 

and 
fa

irly
 
u

n
ifo

rm
 
le

v
e
ls, 

av
erag

in
g
 

ab
o
u
t 

8 
ng H

g 
1“ .A

n 
ex

cep
tio

n
 
to

 
th

is 
w

ere 
tra

n
sie

n
t 

h
ig

h
 m

ercu
ry
 
c
o
n
c
e
n
tra

tio
n
s 

in
 
th

e 
im

m
ed

iate 
v
ic

in
ity

 
o
f 

th
e 

H
eim

aey 
v
o
lc

an
ic 

e
ru

p
tio

n
 
in
 
1
9
7
3

*

In
 

th
e 

autum
n 

o
f 

1975 
sam

p
les 

o
f 

cod 
an

d h
e
rrin

g
 w

ere 
c
o

lle
c
te

d
 

to
 

be 
an

aly
sed

 
in
 

th
e 

IC
E

S 
P

o
llu

tio
n
 
B

aselin
e 

and M
o
n
ito

rin
g
 
S

tu
d
ie

s.

M
aricu

ltu
re

E
x

p
erim

en
tal 

c
u

ltiv
a
tio

n
 

o
f 

m
o

llu
scs.

A M
y
tilu

s 
e
d

u
lis 

ro
p
e 

c
u

ltu
re
 

ex
p
erim

en
t 

is 
s
till 

g
o
in

g
 

on 
in
 
th

re
e 

lo
c
a
litie

s
 
a
t 

th
e 

w
est 

c
o

a
st.

E
x

p
erim

en
tal 

re
a
rin

g
 
o
f 

salm
on 

in
 

sea w
ater.

D
u
rin

g
 th

e 
la

s
t 

few
 
y
ears 

ex
p
erim

en
ts 

on 
p
e
n
-re

a
rin

g
 
o
f 

salm
on

h
av

e 
b
een

 
c
a
rrie

d
 
o
u
t 

in
 
fo

u
r 

p
la

c
e
s, 

in
 

1975 > 
h
o
w

ev
er, 

in
 

one 
p

lace
o

n
ly

.

Ire
la

n
d

(F
.A

. 
G

ibson 
& M

.J. 
C

row
ley)

E
n

v
iro

n
m

en
tal 

m
a
tte

rs

In
 
Jan

u
ary

 
1975 

ap
p
ro

x
im

ately
 

450 
to

n
s 

o
f 

B
unker 

C 
o

il 
escap

ed
 

from
 
th

e 
tan

k
e 

"A
fran

 
Z

o
d

iac" 
a
t 

th
e 

G
u
ii 

O
il 

T
erm

in
al 

in
 
B

an
try

 
B

ay. 
In

itia
lly

, 
d

isp
e
rsa

n
ts 

w
ere 

u
sed

 
in
 
th

e
 

attem
p
ts 

to
 
c
le

a
r 

up 
th

e 
o
il, 

b
u
t 

straw
 

w
as 

la
te

r u
sed

 
su

c
c
e
ssfu

lly
 
to
 
c
o
lle

c
t 

th
e 

o
il 

from
 
th

e 
sh

o
re. 

T
he 

c
atc

h
in

g
 
o
r 

c
o
lle

c
tin

g
 
o
f 

e
sc

a
llo

p
s, 

clam
s, 

sea 
u
rc

h
in

s 
and 

p
e
riw

in
k

les 
in
 

a 
d

efin
ed

 
a
rea

 
o
f 

B
an

try
 

B
ay 

w
as 

b
an

n
ed

 by 
th

e 
D

ep
artm

en
t 

o
f 

A
g
ricu

ltu
re 

an
d F

ish
e
rie

s 
u
n
til 

1 
S

ep
tem

b
er 

1975« 
M

o
n
ito

rin
g
 o

f 
th

e 
in

te
rtid

a
l 

zone 
fo

llo
w

in
g
 
th

is 
sp

illa
g
e
 

(an
d 

a
iso

 
th

a
t 

o
f 

O
cto

b
er 

1974 
in
 w

hich 
ap

p
ro

x
im

ately
 

2 
500 

to
n
s 

o
f K

uw
ait 

cru
d

e 
escap

ed
 

from
 
th

e 
ta

n
k

er 
"U

n
iv

erse 
L

ead
er") 

is 
c
o

n
tin

u
in

g
.

In
 

a 
se

p
a
rate

 
in

v
e
stig

a
tio

n
, 

p
re

lim
in

a
ry
 
o
b
serv

a
tio

n
s 

by 
th

e 
d
iv

in
g
 

team
 

an
d 

th
e 

en
v
iro

n
m

en
tal 

u
n

it 
o
f 

th
e 

D
ep

artm
en

t 
o
f A

g
ricu

ltu
re
 

an
d F

ish
e
rie

s 
w

ere m
ade 

on 
know

n 
L

ith
o
th

am
n
io

n
 b

ed
s 

in
 
a 

d
iffe

re
n
t 

p
a
rt 

o
f 

B
an

try
 B

ay.
T

h
is 

program
m

e 
w

ill 
be 

ex
ten

d
ed
 
in
 

1976.

C
u
ltiv

a
tio

n

In
v
e
stig

a
tio

n
s 

in
to
 

th
e 

c
o

n
tro

lle
d
 
c
u
ltiv

a
tio

n
 
o
f 

e
sca

llo
p
 

(P
ecten

 
m

axim
us) 

w
ere 

c
a
rrie

d
 

on 
in
 

L
ough H

yne, 
a 

deep 
w

ater 
in

le
t 

w
ith

 
a 

s
ill 

e
n

tran
c
e 

on 
th

e
 

so
u

th
 
c
o

a
st 

o
f 

Ire
la

n
d

. 
P

o
ly

p
ro

p
y
len

e 
sp

a
t 

c
o

lle
c
to

rs 
w

ere 
su

c
c
e
ssfu

lly
 
u
sed

 
in
 

tw
o 

fo
rm

s 
- 

w
oven 

in
to
 

o
n
io

n
 b

ag
s, 

and 
sh

red
d
ed
 
as 

a
rtific

ia
l 

sea 
g

ra
ss. 

A
d

u
lt 

w
h
ite

-sh
e
lle

d
 
e
sc

a
llo

p
s 

w
ere 

in
d

u
ced

 
to
 

spaw
n 

in
 

flo
w
 
tra

y
s, 

an
d 

th
e 

la
rv

a
e
 
ra

ise
d
 
in
 
flo

a
tin

g
 

p
la

stic
 

p
o
o
ls 

on 
th

e 
su

rfac
e 

o
f 

L
ough H

yne 
fo

r 
fo

u
r 

days 
b
e
fo

re 
b
ein

g
 

re
le

a
se

d
 
in

to
 
th

e
 

L
ough. 

O
b
serv

atio
n

s 
on 

a
d
u
lt 

e
sc

a
llo

p
s 

in
 u

n
d
er­

w
ater 

p
en

s 
a
t 

a 
d
e
n
sity

 
o
f 

50 
p
er 

sq
u
are 

m
eter 

show
ed 

them
 
to
 

have 
a 

h
ig

h
e
r 

g
ro

w
th 

ra
te
 

th
an
 
e
sc

a
llo

p
s 

o
u

tsid
e 

th
e 

pen 
a
t 

a 
d
e
n
sity

 
o
f 

2
-3 

p
er 

sq
u
are 

m
eter.

A
t 

th
e 

S
h
e
llfish

 R
esearch

 
L

ab
o
rato

ry
, 

C
arn

a 
(Z

o
o
lo

g
y 

D
ep

artm
en

t,
U

n
iv

e
rsity

 
C

o
lleg

e, 
G

alw
ay

), 
re

se
a
rc

h
 
is 

c
o
n
tin

u
in

g
 

on 
th

e 
c
o
n
d
itio

n
in

g
, 

sp
aw

n
in

g
, 

h
a
tch

in
g
, 

re
a
rin

g
 

and 
o
n
g
ro

w
in

g 
o
f 

O
strea 

e
d

u
lis 

and
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C
ra

sso
stre

a
 
g
ig

a
s. 

A
risin

g
 

from
 
th

is 
w

ork 
tw

o 
p
ro

je
c
ts 

w
ith

 
o
u
tsid

e 
ag

en
cies 

a
re 

u
n
d
er 

w
ay.

(i) 
S

u
rv

ey
 

and 
red

ev
elo

p
m

en
t 

o
f 

tw
o 

d
e
re

lic
t 

n
a
tu

ra
l 

o
y
ste

r 
b

ed
s 

on 
th

e 
w

est 
c
o

a
st 

o
f 

Ire
la

n
d
. 

A
t 

th
e 

end 
o
f 

th
is 

th
re

e
-y

e
a
r 

p
ro

je
c
t 

it 
is 

hoped 
to
 
p

re
se

n
t 

a 
re-d

ev
elo

p
m

en
t 

p
lan

 
fo

r 
th

e 
b
ed

s 
w

hich
 

co
u

ld
 

be 
u

sed
, 

w
ith

 
su

ita
b
le
 
m

o
d
ific

a
tio

n
s, 

to
 

re-d
ev

elo
p
 

o
th

e
r 

d
e
re

lic
t 

o
y
ste

r 
b

ed
s 

in
 
Ire

la
n
d
. 

T
h
is 

sh
o

u
ld
 
a
iso

 
la

y
 
th

e 
b
a
sis 

o
f 

a 
p
o
sitiv

e
 

o
y
ste

r 
b
ed

 m
anagem

ent 
p

o
lic

y
.

(ii) 
To 

in
v
e
stig

a
te
 
th

e 
p
o
s
s
ib

ilitie
s 

o
f 

d
ev

elo
p
in

g
 
in

te
n
siv

e
 

o
y
ste

r
c
u
ltu

re
 

on 
se

le
c
te

d
 
p

a
rts 

o
f 

th
e
 
Irish

 
c
o
a
st, 

b
ased

 
on 

th
e 

a
rtific

ia
l 

p
ro

d
u
ctio

n
 

o
f 

sp
at 

and 
th

e
 

u
se 

o
f 

o
n
g
ro

w
in

g 
tech

n
iq

u
es 

and 
stru

c
tu

re
s 

su
ita

b
le
 

to
 
Irish

 
c
o
n
d
itio

n
s.

F
ie

ld
 

an
d 

la
b
o
ra

to
ry
 
in

v
e
stig

a
tio

n
s 

a
t 

th
e 

C
arn

a 
la

b
o
ra

to
ry
 
are 

co
n
tin

u
in

g
 

on 
th

e 
sc

a
llo

p
 
P

ecten
 m

axim
us 

and 
th

e 
clam

 V
en

eru
p

is 
d
e
c
u
ssa

ta
. 

P
re

lim
in

a
ry

 
in

v
e
stig

a
tio

n
s 

h
av

e .cam
m

eraad .on 
o
th

e
r 

in
d
ig

en
o
u
s 

b
iv

a
lv

e
s, 

e
.g

. 
C

lam
ys 

o
p

e
rc

u
la

ris, 
C_. 

v
a
ria

, 
G

ly
cy

m
eris 

g
ly

cy
m

eris 
and 

sp
e
cie

s 
o
f 

C
ard

iid
ae, 

and 
w

here 
p
ro

m
isin

g
 re

s
u
lts 

a
re 

ach
iev

ed
 
it 

is 
hoped 

to
 

expand 
th

e 
w

ork. 
S

u
rv

ey
 

w
ork 

on 
sto

ck
s 

o
f 

th
e 

praw
n 

P
alaem

on 
se

rra
tu

s 
on 

th
e 

w
est 

c
o
a
st 

have 
re

su
lte

d
 

in
 
th

e 
d
ev

elo
p

m
en

t 
o
f 

a 
sm

all 
b

u
t 

p
o
te

n
tia

lly
 u

se
fu

l 
fish

e
ry

.

N
eth

erlan
d

s
(P

. 
K

o
rrin

g
a 

& 
J. 

D
u
in

k
er)

N
eth

erlan
d

s 
In

s
titu

te
 
fo

r 
F

ish
ery

 
In

v
e
stig

a
tio

n
s 

(iJm
u

id
en

)

T
he 

sa
n

ita
ry
 
c
o
n
tro

l 
o
f 

th
e 

sh
e
llfish

 
farm

ed
 
in
 
th

e 
O

o
stersch

eld
e 

and 
in
 
th

e 
W

addenzee 
d
id
 n

o
t 

o
ffe

r 
any 

p
ro

b
lem

s 
in
 
th

e 
y
ear 

1975* 
T

ests 
o
f 

F
eacal 

C
o
lifo

rm
s 

in
 
th

e 
o
y
ste

r 
b
a
sin

s 
a
t 

Y
ersek

e, 
on 

th
e 

c
le

an
sin

g
 

and 
sto

rag
e
 
p

lo
ts 

fo
r 

m
u
ssels 

in
 
th

e 
v
ic

in
ity

 
o
f 

Y
ersek

e, 
and 

on 
th

e 
p
lo

ts 
w

here 
th

e 
sh

e
llfish

 
is 

farm
ed
 
d
em

o
n
strated

 
th

a
t 

a
li 

th
e
se
 
s
ite

s
 

w
ere 

u
n
co

n
tam

in
ated

 by 
fa

e
c
a
l 

p
o
llu

tio
n
 
th

ro
u

g
h

o
u

t 
th

e 
y
ear 

1
9

7
5

*

B
io

lo
g

ic
a
l 

te
s
ts
 

n
o
r 

ch
em

ical 
m

ethods 
o
f 

a
n

a
ly

sis 
re

v
e
ale

d
 
th

e 
p

resen
ce 

o
f 

p
h
y
to

p
lan

k
to

n
 
to

x
in

s 
in
 
th

e 
sh

e
llfish

 
d

u
rin

g
 

1
9

7
5

» 
alth

o
u
g
h
 
o
ccasio

n
al 

bloom
s 

o
f 

su
sp

ect 
d
in

o
fla

g
e
lla

te
s 

su
ch
 

as 
P

ro
ro

cen
tru

m
 
re

d
fie

ld
i 

d
id
 
o
ccu

r.

P
a
ra

sito
lo

g
ic

a
l 

and 
p
a
th

o
lo

g
ic

a
l 

re
se

a
rc

h
 w

as 
c
a
rrie

d
 
o
u
t 

in
 

a 
w

ide 
ran

g
e 

o
f 

fish
 
sp

e
c
ie

s, 
sp

e
c
ia

l 
a
tte

n
tio

n
 w

as 
b
ein

g
 
p
aid

 
to
 

n
em

ato
d
es, 

p
a
ra

sitic
 

co
p
ep

o
d
s 

and m
ic

ro
b
ia

l 
d
ise

a
se

s. 
S

in
ce 

th
e 

N
eth

erlan
d
s 

im
p
o
rt 

. 
o

y
ste

rs 
fo

r 
re

la
y

in
g
 

from
 
B

ritta
n

y
, 

sp
e
c
ia

l 
a
tte

n
tio

n
 

w
as 

p
aid

 
to
 

th
e 

o
ccu

rren
ce 

o
f 

th
e 

m
icro

sco
p

ic 
o
y
ste

r 
p

a
ra

site
 
M

a
rte

ila 
re

frig
e
n

s 
in
 
th

e
se
 
o
y
ste

rs. 
O

n 
th

e 
b
a
sis 

o
f 

th
is 

w
ork 

th
e 

B
u

tch
 
o
y
ste

r 
im

p
o

rters 
re

c
eiv

e
d
 
ad

v
ice 

and 
g

u
id

an
ce 

fo
r 

th
e
ir 

p
u
rch

ases. 
A 

re
g

u
la

r 
sy

stem
 
o
f 

sam
p
lin

g
 
c
a
rrie

d
 
o

u
t 

a
fte

r 
re

la
y

in
g
 
o
f 

th
e 

im
p
o
rted

 
o
y
ste

rs 
d
em

o
n
strated

 
th

a
t 

th
e 

d
ise

a
se 

d
id
 n

o
t 

sp
read

 
and 

d
id
 n

o
t 

ag
g

rev
ate 

in
 
th

e 
co

u
rse 

o
f 

th
e 

sum
m

er.

S
tu

d
ies 

in
 
th

e 
fie

ld
 
o
f 

ch
em

ical 
p
o
llu

tio
n
 
c
o
n
c
e
n
tra

ted
 

on 
th

e 
co

n
tam

in
atio

n
 

o
f 

fish
 

and 
fis

h
 
p

ro
d

u
ct 

by 
o
rg

an
o
h
alo

g
en

ic 
com

pounds. 
D

esp
ite 

e
ffo

rts 
m

ade 
in
 
th

e 
fram

ew
ork 

o
f 

th
e 

EEC 
to
 

red
u
ce 

p
o

llu
tio

n
 

o
f 

th
e 

a
q

u
a
tic
 

en
v
iro

n
m

en
t 

by 
P

C
B

's, 
th

e 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

th
e
se
 

com
pounds 

fo
u

n
d
 
in
 
fis

h
 

and 
sh

e
llfish

 
rem

ain
ed
 
in

v
a
ria

b
ly
 
ra

th
e
r h

ig
h
 
in
 
th

e 
S

o
u
th

ern
 
B

ig
h

t 
o
f 

th
e
 

N
o

rth
 

S
ea: 

from
 

20 
to
 

70 
ppm

, 
w

ith
 

an 
av

erag
e 

o
f 

4
0

, 
on 

fa
t 

b
a
sis.
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R
esearch

 
on h

eav
y
 m

etals 
h

as 
b
een 

d
ire

c
te

d
 

to
 

m
ercu

ry
 
le

v
e
ls 

in
 
p
erch

 
c
o
lle

c
te

d
 

in
 
d

iffe
re

n
t 

fre
sh

 w
ater 

b
o
d
ies 

in
 

th
e 

N
eth

erlan
d
s. 

T
he 

re
su

lts 
w

ere 
com

pared 
w

ith
 
p
erch

 
c
o

lle
c
te

d
 
in
 G

o
n
lin

 
L

ough 
in

 w
estern

 
Ire

la
n

d
. 

T
he 

v
a
lu

e
s 

fo
u
n
d

 
fo

r 
p
erch

 
from

 
th

e 
N

eth
erlan

d
s 

ran
g
ed
 

from
 
0
.1
 

to
 

1
.5
 

ppm
 H

g on w
et w

eig
h
t 

b
a
sis. 

F
o
r 

C
o
n
lin

 L
ough 

p
erch
 

v
alu

es 
from

 
0

.5
 

to
 

0
.7
 

ppm
 w

ere 
reco

rd
ed

. 
T

h
erefo

re, 
it 

is 
s
till 

ex
trem

ely
 
d
iffic

u
lt 

to
 

say
 

so
m

eth
in

g
 

ab
o
u
t 

th
e 

am
ount 

o
f 

co
n
tam

in
atio

n
 

o
f 

th
e
se 

fish
e
s 

by m
ercu

ry
, 

as 
it 

is 
s
till 

v
ery

 
d

o
u

b
tfu

l 
w

hich 
v
a
lu

e
s 

can
 

be 
co

n
sid

ered
 

as 
"n

o
rm

al”
. 

.

In
 

O
cto

b
er 

and 
N

ovem
ber 

1975 
tw

o 
m

ajo
r 

o
il 

p
o

llu
tio

n
 
in

c
id

e
n

ts 
o
ccu

rred
 w

ith
 

ta
n
k
e
rs, 

som
e 

d
istan

c
e
 

from
 

th
e 

D
utch 

c
o
a
st. 

2 
000 

and 
IO
 

000 
to

n
s 

o
f 

a 
lig

h
t 

cru
d

e 
o
il 

(S
ah

ara 
cru

d
e) 

re
sp

e
c
tiv

e
ly
 w

ere 
lo

s
t 

in
 

th
e 

S
o
u
th

ern
 
B

ig
h

t 
o
f 

th
e 

N
o
rth

 
S

ea. 
D

ue 
to
 

a 
p
re

v
a
ilin

g
 

so
u

th
ern

 w
ind 

d
u
rin

g
 

b
o
th
 
o

il 
s
p
ills

, 
th

e 
D

utch 
c
o
a
sta

l 
a
rea

 w
as 

n
o
t 

a
ffe

c
te

d
. 

F
ie

ld
 
re

se
a
rc

h
 
in
 m

arin
e 

o
rg

an
ism

s 
and 

in
 

sea w
ater 

re
v

e
ale

d
 
th

a
t 

th
e 

o
il 

o
f 

th
ese 

s
p

ills
 

d
isp

ersed
 
ra

p
id

ly
 w

ith
in
 

a 
w

eek, 
p

ro
b

ab
ly
 

b
ecau

se 
it 

w
as 

lig
h
t 

o
il 

w
h
ich w

as 
in

v
o
lv

ed
.

In
 

o
rd

er 
to
 

d
ev

elo
p
 

a 
b
io

lo
g
ic

a
l 

m
o
n
ito

rin
g
 

sy
stem

 w
hich

 m
ig

h
t 

sound 
a 

w
arn

in
g
 

o
f 

p
o
llu

tio
n
 
a
t 

a 
stag

e 
w

here 
th

e 
e
ffe

c
ts 

are 
s
till 

su
b
-le

th
a
l, 

b
u
t 

m
ay 

p
o
te

n
tia

lly
 
a
ffe

c
t 

th
e 

lo
n
g
-term

 
su

rv
iv

a
l 

p
ro

sp
e
c
ts 

o
f 

a 
sp

e
c
ie

s, 
a 

program
m

e 
w

as 
se

t 
up 

to
 
d
e
te

c
t 

su
ch
 
e
ffe

c
ts 

by 
in

c
o

rp
o

ra
tin

g
 
g
e
n
e
tic
 
d
iffe

re
n
c
e
s 

in
 
s
e
n

s
itiv

ity
 

to
 
d
e
trim

e
n
tal 

en
v
iro

n
m

en
tal 

fa
c
to

rs 
in
 

a m
o
n
ito

rin
g
 

sy
stem

.
T

o 
d
ev

elo
p
 

su
ch
 

a 
sy

stem
, 

know
ledge 

is 
re

q
u
ire

d
 

ab
o

u
t 

th
e 

b
io

ch
em

ical 
p
ro

cesses 
sp

e
c
ific

a
lly

 
a
ffe

c
te

d
 

by 
c
e
rta

in
 -com

pounds, 
and 

lia
b

le
 

to
 
g

e
n

e
tic 

v
a
ria

b
ility

 
e
ith

e
r 

a
t 

th
e 

stru
c
tu

ra
l 

le
v
e
l 

o
r 

a
t 

th
e 

a
c
tiv

ity
 
le

v
e
l. 

T
he 

enzym
e 

sy
stem

s 
u
n
d
e
rly

in
g
 

th
e 

fo
rm

atio
n
 

and 
fu

n
c
tio

n
a
l 

m
ain

ten
an

ce 
o
f 

h
aem

o
g

lo
b

in
 w

ere 
se

le
c
te

d
 
fo

r 
a 

firs
t 

ap
p
ro

ach
 

to
 
d
e
te

c
t 

e
ffe

c
ts 

o
f 

c
e
rta

in
 h

eav
y
 m

etals 
and 

th
e 

breakdow
n 

p
ro

d
u
ct 

o
f 

aro
m

atic 
n
itro

 
and 

am
ino 

com
pounds. 

P
re

lim
in

a
ry
 
stu

d
ie

s 
o
f 

th
e 

g
e
n

e
tic 

v
a
ria

b
ility

 
o
f 

th
ese 

sy
stem

s 
w

ill 
be 

fo
llo

w
ed
 

by 
to

x
ic

ity
 
assay

s 
d
ire

c
te

d
 
a
t 

th
e 

d
e
te

c
tio

n
 
o
f 

se
le

c
tiv

e
 
m

o
rta

lity
 
o
f 

th
e 

m
ore 

se
n

sitiv
e
 
in

d
i­

v
id

u
a
ls 

am
ong 

a 
p
o
p
u
la

tio
n
.

N
eth

erlan
d
s 

In
s
titu

te
 
fo

r 
S

ea R
esearch

 
(T

ex
el)

S
am

ples 
c
o
lle

c
te

d
 

d
u
rin

g
 
se

v
e
ra

l 
c
ru

ise
s 

co
v
erin

g
 

th
e 

R
hine 

e
stu

a
ry

, 
th

e 
S

o
u
th

ern
 

B
ig

h
t 

o
f 

th
e 

N
o

rth
 
S

ea, 
and 

th
e 

D
utch W

addenzee 
w

ere 
an

aly
sed

 
fo

r 
c
h
lo

rin
a
te

d
 

h
y
d
ro

carb
o
n
s 

and 
tra

c
e
 

m
e
ta

ls, 
b
o
th
 
in
 w

ater 
and 

in
 

su
sp

en
d
ed

 m
a
tte

r. 
P

C
B

's 
ap

p
eared

 
to
 

be 
a 

d
o

m
in

an
t 

fe
a
tu

re
 
w

ith
in
 

th
e 

se
rie

s 
PC

B
, 

pf>-D
D

T, 
p£-D

D
D

, 
p$-D

D
E

, 
op-D

D
D

, 
d
ie

ld
rin

, 
en

d
rin

,ald
rin

,.a-H
C

H
, g -H

C
H

, 
y-H

C
H

, 
p

en
tach

lo
ro

b
en

zen
e 

and 
.h

ex
ach

lo
ro

b
en

zen
e.

A m
odel 

h
as 

b
een 

d
ev

elo
p
ed
 
fo

r 
th

e 
b

eh
av

io
u

r 
o
f 

p
a
rtic

u
la

te
 

tra
c
e
 
m

etals 
(C

u, 
Z

n, 
F

e, 
M

n) 
in
 w

hich 
sed

im
en

tatio
n
 
w

ith
in
 

th
e 

R
h
in

e-e
stu

a
ry
 
p
lay

s 
an 

im
p

o
rtan

t 
ro

le
. 

N
o 

ev
id

en
ce 

w
as 

fo
u

n
d
 
fo

r 
th

e
ir 

m
o

b
iliz

a
tio

n
 
in

to
 

th
e 

d
isso

lv
e
d
 
s
ta

te
. 

■

D
isso

lv
ed
 

and 
d
isp

ersed
 
h
y
d
ro

carb
o
n

s, 
d
eriv

ed
 

from
 

th
e 

ta
ç
k
e
r 

"C
o
lo

co
tro

n
is 

P
ira

e
is" 

co
u
ld
 

be 
tra

c
e
d
 
in
 
c
o
n
c
e
n
tra

tio
n
s 

up 
to
 

0
.6
 

m
gl" 

in
 
th

e 
w

ater 
colum

n 
o
f 

a 
d
is

tin
c
t 

a
rea

 
a 

few
 

days 
a
fte

r 
th

e 
s
p
ill 

from
 

th
e 

ta
n
k
e
r. 

P
a
rt 

o
f 

th
e 

lo
w

er 
fra

c
tio

n
 had 

d
isap

p
eared

 
in
 
th

e 
m

ean
tim

e.

N
orw

ay 

(G
. 

B
erg

e)

E
n

v
iro

n
m

en
tal 

p
ro

b
lem

s

1
. 

In
v
e
stig

a
tio

n
s 

on 
th

e 
p
o
llu

tio
n
 

o
f 

se
le

c
te

d
 

N
orw

egian 
fjo

rd
s 

w
ere 

c
a
rrie

d
 

o
u
t 

in
 N

ovem
ber. 

T
he 

fjo
rd

s 
w

ere 
se

le
c
te

d
 

so 
to
 
re

p
re

se
n
t 

d
iffe

re
n
t "types 

o
f 

in
d
u
stria

l 
lo

a
d
s. 

M
easurem

ents 
w

ere 
m

ade 
o
f 

s
a
lin

ity
, 

tem
p
eratu

re, 
p
rim

ary
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p
ro

d
u

ctio
n
 
in

d
ic

e
s, 

n
u

trie
n

ts 
and 

oxygen 
d
istrib

u
tio

n
, 

tu
rb

id
ity

, 
p
a
rtic

u
la

te
 
m

a
tte

r 
and 

p
o

ly
c
y
c
lic

 
aro

m
atic 

h
y

d
ro

carb
o

n
s 

in
 

sed
im

en
ts,

PC
B
 

and D
D

T 
in
 
fis

h
 
(in

stitu
te
 

o
f M

arin
e 

R
esearch

)0

2
. T

he 
in

te
r-in

s
titu

tio
n
a
l 

stu
d
y
 
o
f 

b
io

lo
g
ic

a
l 

and 
o
th

e
r 

a
sp

ec
ts 

o
f 

p
lan

n
ed
 
n

u
c
lea

r 
pow

er 
p
la

n
ts 

in
 

S
o

u
th
 E

a
ste

rn
 N

orw
ay 

co
n
tin

u
es«

A 
program

m
e 

co
v
erin

g
 
b
a
se

lin
e
 

stu
d
ie

s 
o
f 

fis
h
 

and 
sh

e
llfish

 
p

ro
d

u
c
tiv

ity
 

in
 
th

e 
O

slo
fjo

rd
 

and 
a
d
ja

ce
n
t c

o
a
sta

l w
a
te

rs, ex
p

erim
en

tal 
in

v
e
stig

a
tio

n
s 

on 
term

al 
e
ffe

c
ts 

on b
io

lo
g
ic

a
l 

p
ro

cesses 
and 

p
o
ssib

le 
u
tilis

a
tio

n
 
o
f 

h
eated

 
e
fflu

e
n
ts 

fo
r 

fis
h
 
c
u

ltiv
a
tio

n
 w

as 
c
a
rrie

d
 
th

ro
u

g
h
 
th

e 
In

s
titu

te
 

o
f 

M
arine 

R
esearch

 
B

io
lo

g
ic

a
l 

S
ta

tio
n
 F

lo
d
ev

ig
en

. 
S

p
e
c
ific

 
b
io

lo
g
ic

a
l 

program
m

es 
re

la
te

d
 
to
 
p
la

n
t 

p
ro

d
u
ctio

n
 

and 
co

m
p
o
sitio

n
 

(a
tta

c
h
e
d
 

and 
fre

e
­

flo
a
tin

g
 
a
lg

ae
) 

w
ere 

c
a
rrie

d
 

o
u

t 
by 

th
e 

N
orw

egian 
In

s
titu

te
 

o
f W

ater 
R

esearch
 

(N
IV

A
) 

and 
th

e 
p

h
y

sic
al 

program
m

es 
by 

th
e
 

W
aterw

ays 
and 

H
arb

o
u

rs 
L

ab
o
rato

ry
«
 

T
he 

re
s
u
lts 

so 
fa

r have 
b

een
 re

p
o
rte

d
 

and 
a 

jo
in

t 
c
a
se­

stu
d

y
 
b

ased
 

on 
th

e
se
 
re

su
lts 

h
as 

b
een

 
p
rep

ared
»
 

A
d
d
itio

n
al 

program
m

es 
to
 

be 
c
a
rrie

d
 

o
u
t 

d
u
rin

g
 1976 

a
re 

in
 p

ro
g
re

ss9 
an

d 
in

clu
d

e 
a
iso

 
stu

d
ie

s 
expanded 

to
 

co
v

er 
se

le
c
te

d
 
a
re

as 
a
t 

th
e 

W
est 

C
o
ast 

o
f N

orw
ay«

5« 
M

o
n
ito

rin
g
 program

m
es 

§ 
P

etro
leu

m
 h

y
d
ro

carb
o
n
s 

in
 

sea w
ater«
 

S
am

ples 
o
f 

sea w
ater 

from
 

1 
m
 
d
ep

th
 
a
t 

se
v
e
ra

l 
sta

tio
n

s 
in
 
th

e 
N

o
rth

 
S

ea 
(se

c
tio

n
 F

e
d
je-S

h
e
tla

n
d
, 

E
k

o
fisk

 
fie

ld
 
e
tc

) 
a
re 

c
o
lle

c
te

d
 
fre

q
u
e
n
tly

 
and 

an
aly

sed
, 

u
sin

g
 g

as 
ch

ro
m

ato
g
rap

h
y
«
 

T
he 

program
m

e 
is 

p
a
rt 

o
f 

th
e 

IC
E

S 
m

o
n
ito

rin
g
 

program
m

e.(in
s
titu

te
 

o
f M

arin
e 

R
esearch

)«

H
eavy m

etals 
in
 fis

h
 

and 
sh

e
llfish

»
 

S
to

ck
s 

o
f 

co
m

m
ercial 

fis
h
 
are 

co
n
tin

u
o
u
sly

 b
ein

g
 
an

aly
sed

 
on m

ercu
ry

, 
cadm

ium
, 

z
in

k
, 

co
p
p
er 

an
d 

lead
 

a
t 

th
e 

O
ffic

ia
l 

N
orw

egian 
Q

u
a
lity

 C
o

n
tro

l 
In

s
titu

te
 
fo

r 
C

anned F
ish

 
P

ro
d
u
cts«
 

In
v
o
lv

ed
 
in
 
th

is 
m

o
n
ito

rin
g
 
a
re 

a
iso

 
th

e 
V

itam
in
 In

s
titu

te
 

o
f 

th
e D

ire
c
to

ra
te
 

o
f F

ish
erie

s»
 

T
hese 

re
su

lts 
are 

m
ade 

a
v
a
ila

b
le
 

to
 

th
e 

In
s
titu

te
 

o
f M

arin
e 

R
esearch

 
and 

se
le

c
te

d
 
ad

eq
u
ate 

o
b
se

rv
a
tio

n
s 

are 
in

clu
d
ed
 
in
 

th
e 

N
orw

egian
 
c
o

n
trib

u
tio

n
 
to
 

th
e 

IC
E

S 
- 

c
o

n
jo

in
t 

m
o

n
ito

rin
g

 
o
f 

fis
h
 
in
 
th

e
 
N

o
rth
 

Sea«

H
eavy m

etals 
in
 

sea w
ater 

and m
u
ssels 

in
 
p
o
llu

te
d
 
a
re

a
s. 

A
n
aly

sis 
o
f 

sam
p

les 
from

 
se

le
c
te

d
 fjo

rd
s 

a
re 

b
ein

g
 m

ade 
on F

e, 
Z

n, 
C

u, 
C

d,
Pb 

and 
H

g 
a
t 

th
e 

U
n
iv

e
rsity

 
o
f 

O
slo

, 
In

s
titu

te
 
fo

r M
arin

e 
B

io
lo

g
y

 
and 

L
im

nology« 
T

he 
program

m
e 

is
 
a
iso

 
p
a
rt 

o
f 

th
e 

IC
E

S 
m

o
n
ito

rin
g

 
program

m
e 

fo
r 

1
9
7
5

°

4« 
O

rg
an

ic 
p
o

llu
ta

n
ts 

in
 
c
o
a
sta

l 
sea w

ater«
 

T
h
is 

program
m

e 
co

n
tin

u
es 

fo
r 

th
e 

th
ird

 
seaso

n
«
 

T
he 

o
rg

an
ic 

lo
ad
 
o
f 

th
e 

B
a
ltic

 
C

u
rren

t 
is 

b
ein

g
 
in

v
e
stig

a
te

d
 

from
 
th

e 
O

resu
n

d
, 

th
ro

u
g
h
 K

a
tte

g
a
t, 

S
k
ag

errak
 

and 
alo

n
g
 
th

e 
w

estern
 N

orw
egian 

c
o

a
st. 

C
o
n
tin

u
o
u
s 

m
easu

rem
en

ts 
are 

m
ade 

on 
p
a
rtic

u
la

te
 
m

a
tte

r, 
o
rg

an
ic 

co
m

p
o

n
en

ts, 
n
u
trie

n
ts 

an
d 

tem
­

p
e
ra

tu
re

, 
w

h
ereas 

p
rim

ary
 p

ro
d
u
c
tio

n
 
in

d
ic

e
s 

a
re 

m
easu

red
 
a
t 

re
g
u
la

r 
in

te
rv

a
ls 

(in
stitu

te
 

o
f 

M
arin

e 
R

esearch
)«

5« 
B

io
assay

s. 
N

ew
 

eq
u
ip

m
en

t 
fo

r 
co

n
tin

u
o
u
s 

d
isso

lv
e
d
 
p
etro

leu
m
 h

y
d
ro

­
carb

o
n
 

d
o
sag

e 
h
av

e 
b

een
 d

ev
elo

p
ed
 

and 
in

sta
lle

d
«
 

B
io

assay
s 

o
f 

e
ffe

c
ts 

on 
se

le
c
te

d
 
m

arin
e 

o
rg

an
ism

s 
a
re 

in
itia

te
d
.(in

s
titu

te
 

o
f 

M
arin

e R
esearch

).

6« 
A
 

program
m

e 
stu

d
y
in

g
 
th

e 
in

flu
e
n

c
e
 
o
f 

v
a
rio

u
s 

c
o
n
c
e
n
tra

tio
n
s 

o
f

p
o
llu

ta
n
ts 

on 
th

e 
b

io
lo

g
y
 
o
f 

P
le

u
ro

n
e
cte

s 
fle

su
s 

w
as 

in
ita

te
d
 
in
 
th

e 
O

slo
fjo

rd
 
in

 1975 
(U

n
iv

e
rsity

 
o
f 

O
slo

, 
In

s
titu

te
 

o
f M

arin
e 

B
io

lo
g
y

 
and 

L
im

nology)« 
T

he 
program

m
e 

is
 
p
a
rt 

o
f 

a 
jo

in
t 

S
can

d
in

av
ian

 
e
ffo

rt 
aim

in
g
 
a
t 

d
ev

elo
p
m

en
t 

o
f 

an
 
e
a
rly

 w
arn

in
g
 

system
« 

T
he 

program
m

e 
c
o
n
tin

u
e
s. 

A
 
re

p
o
rt 

on 
th

e 
fo

o
d
 

o
rg

an
ism

s 
and 

th
e 

fe
e
d

in
g
 
o
f 

th
e 

flo
u

n
d

e
r w

as 
co

m
p
leted

.

S
tu

d
ies 

on 
to

x
ic

ity
 
o
f 

n
itrite

 
(N

O
p) 

to
 
fis

h
 

and 
c
ru

sta
c
e
an

s 
w

ere 
co

m
p
leted

 
and 

an 
IB

P
-rep

o
rt 

p
re

se
n
te

d
. 

(U
n
iv

e
rsity

 
o
f 

O
slo

, 
In

s
titu

te
 

o
f 

M
arin

e 
B

io
lo

g
y
 

and 
L

im
n
o
lo

g
y
)»
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7
o 

T
he 

e
u

tro
p
h
ic

a
tio

n
 o

f 
th

e
 
O

slo
fjo

rd
 
cau

sed
 b

y
 
io

m
estl®

 
sew

age 
is 

c
o
n
tin

u
o
u
sly

 
b
ein

g
 o

b
serv

ed
 by th

e U
n
iv

e
rsity

 o
f 

O
slo

, 
In

s
titu

te
 

o
f M

arin
e 

B
io

lo
g
y
 and L

im
n
o
lo

g
y
,

8
. 

T
he N

orw
egian In

s
titu

te
 
c
f W

ater R
esearch

, 
F

IT
A

, 
h
as 

b
een

 assig
n
ed

 
by 

se
v
e
ral 

in
d
u
strie

s 
and m

u
n
icip

al 
a
u
th

o
ritie

s 
in

 d
isch

a
rg

e 
p
ro

b
lem

s 
o
f 

d
iffe

re
n
t w

a
te

r 
sy

stem
s 

in
c
lu

d
in

g
 fjo

rd
s

0 
N

IV
A
 
is
 
fu

rth
e
r 

co
n

­
d

u
ctin

g
 
b
a
se

lin
e
 
stu

d
ie

s 
o
f h

eav
y
 m

etals 
an

d
 
stu

d
y
in

g
 p

o
te

n
tia

l 
g
ro

w
th
 in

 n
a
tu

ra
l 

a
n

i p
o
llu

te
d
 
a
q

u
a
tic

 
sy

stem
s 

(in
c
lu

d
in

g
 fjo

rd
s).

9o 
A
 program

m
e 

on 
su

rfa
c
e 

w
ater 

d
rifts

 
aro

u
n
d
 th

e
 N

o
rth

 
S

ea 
o

il
fie

ld
s 

h
av

e 
b

een
 
te

rm
in

a
te

d
. 

P
lastic- 

en
v
elo

p
es w

ere 
ev

ery
 

seco
n

d
 

w
eek re

le
a
se

d
 

from
 E

k
o

fisk
 p

la
tfo

rm
s 

an
d 

su
rfa

c
e
, 

A
 
stu

d
e
n

t8s 
th

e
sis 

b
ased

 
on th

e
se
 

o
b
se

rv
a
tio

n
s 

is
 
in

 p
re

p
a
ra

tio
n

, 
(in

s
titu

te
 

o
f M

arin
e 

R
esearch

, 
N

orw
egian

 C
o
n
tin

e
n
ta

l 
S

h
elf 

O
ffice 

and U
n
i­

v
e
rsity

 o
f 

O
slo

),

IO
, 

P
o
ly

c
y
c
lic 

aro
m

atic h
y

d
ro

carb
o
n
s, 

o
rig

in
a
tin

g
 fro

m
 h

eav
y 

in
d
u
strie

s 
u

sin
g
 
th

e 
S

cd
erb

erg
 
e
le

c
tro

d
e
, 

w
ere 

an
aly

sed
 in

 o
rg

an
ism

s 
from

 fjo
rd

s, 
in

 W
estern

 N
orw

ay, 
(in

s
titu

te
 

o
f M

arin
e R

e
se

a
rc

h
).

Ilo
 

In
v
e
stig

a
tio

n
s 

on 
th

e 
u
se 

o
f 

brow
n 

seaw
eed

s 
as 

in
d

ic
a
to

r 
o
rg

an
ism

s 
fo

r m
o
n
ito

rin
g
 o

f h
eav

y
 m

etals 
in
 
th

e 
m

arin
e 

e
n
v
iro

n
m

e
n
t.(in

stitu
te

 
o
f M

arin
e 

B
io

ch
em

istry
, 

T
ro

n
d

h
eim

).

1
2

. 
D

evelopm
ent 

o
f 

d
ia

ly
sis 

c
u
ltu

re
 

eq
u
ip

m
en

t 
fo

r b
.io

assay
s 

o
f 

p
o
llu

ta
n

ts, 
(in

s
titu

te
 

o
f M

arin
e 

B
io

ch
em

istry
, 

T
rondheim

.).

13° 
M

o
n
ito

rin
g
 

o
f 

fjo
rd

 w
aters w

ith
 re

sp
e
c
t 

to
 

h
eav

y
 m

etals 
and 

h
y
d
ro

­
carb

o
n
s 

by 
m

eans 
o
f 

d
ia

ly
sis 

c
u
ltu

re
s 

o
f 

p
h
y
to

p
la

n
k
to

n
.(in

stitu
te

 
o
f 

M
arin

e 
B

io
ch

em
istry

, 
T

ro
n

d
h

eim
).

1
4

o 
D

evelopm
ent 

o
f 

a 
re

se
a
rc

h
 

program
m

e 
fo

r in
v
e
stig

a
tin

g
 p

o
ssib

le
e
ffe

c
ts 

o
f 

low
 
c
o

n
c
e
n

tra
tio

n
s 

o-i 
o
il 

h
y
d
ro

-carb
o
n
s 

on 
se

le
c
te

d
 

su
b

­
litto

ra
l 

so
ft-b

o
tto

m
 in

v
e
rte

b
ra

te
s. (U

n
iv

e
rsity

 o
f 

B
erg

eri, 
B

io
lo

g
ic

a
l 

S
ta

tio
n
).

15° 
R

esearch
 

on g
en

etia
 
p
aram

eters 
in

 co
n
n
ectio

n
 w

ith
 
se

m
i-c

u
ltu

re 
o
f 

fla
tfis

h
. 

(U
n

iv
e
rsity

 o
f 

T
rondheim

, 
B

io
lo

g
ic

a
l 

S
ta

tio
n
).

1
6
. 

T
he 

e
ffe

c
t 

o
f 

o
il, 

c
ri 

p
ro

d
u
cts 

and 
o
il 

d
isp

e
rsa

n
ts 

on la
rv

a
e
 

from
 

m
arin

e 
fish

e
s.(U

n
iv

e
rsity

 
o
f 

T
rom

so, 
In

s
titu

te
 
o
f B

io
lo

g
y
 

and 
G

eo­
lo

g
y

).

17° 
T

he 
e
ffe

c
t 

o
f 

o
il, 

o
il 

p
ro

d
u

cts 
and 

o
il 

d
isp

e
rsa

n
ts 

on fe
rtiliz

a
tio

n
, 

cleav
ag

e 
an

d d
iffe

re
n
tia

tio
n
 a

re 
te

ste
d
 u

sin
g
 
sea u

rc
h
in
 
la

rv
a
e
 

as 
m

o
d
el. 

(U
n

iv
e
rsity

 
o
f 

T
rom

so, 
In

s
titu

te
 
o
f 

B
io

lo
g
y
 

and G
eo

lo
g
y
).

1
8
. 

M
o
n
ito

rin
g
 program

m
e 

a
t 

th
e 

c
o
a
stlin

e
 

T
v
ed

estran
d
-G

rim
siad

 
in

S
k

ag
erak

 
on 

th
e 

p
o

ssib
le 

e
ffe

c
ts 

o
f 

g
e
n

era
l 

p
o
llu

tio
n
 in

 
th

e 
m

arin
e 

en
v
iro

n
m

en
t, 

(in
s
titu

te
 
o
f M

arin
e R

esearch
, 

B
io

lo
g
ic

a
l 

S
ta

tio
n

 
F

lo
d
ev

ig
e
n
).

19° 
R

esearch
 

on v
ib

rio
sis 

(V
eb

ris 
a
n
g
u
illaru

m
) 

w
ith

 re
sp

e
c
t 

to
 
m

arin
e 

fis
h
e
s
.(in

s
titu

te
 
o
f 

B
io

lo
g
y
 an

d G
eo

lo
g
y
, 

U
n
iv

e
rsity

 
o
f 

T
rom

so).

2
0
. 

P
ro

je
c
t 

on 
b
e
tte

r u
tilis

a
tio

n
 o

f v
isc

e
ra
 .from

 fish
.. (U

n
iv

e
rsity

o
f 

T
rona®

, 
In

s
titu

te
 
o
f 

B
io

lo
g
y
 

and G
eo

lo
g
y
 and 

R
esearch

 
In

s
titu

te
 

o
f F

ish
e
ry
 T

ech
n

o
lo

g
y

).
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21. 
T

he 
m

ic
ro

b
io

lo
g

ic
a
l 

c
o
n
d
itio

n
s 

in
 

th
e 

v
isc

e
ra
 

o
f m

arin
e 

fish
e
s 

d
u
rin

g
 
lo

n
g
-term

 
sto

rag
e 

in
 
th

e 
se

a. 
(U

n
iv

e
rsity

 
o
f 

T
rom

so, 
In

s
titu

te
 

o
f 

B
io

lo
g

y
 

and 
G

eo
lo

g
y
).

2
2
. 

A 
p
ro

je
c
t 

fo
r 

stu
d

y
in

g
 
th

e 
en

v
iro

n
m

en
t 

in
 

and 
aro

u
n

d
 
six

 
fis

h
 

farm
 

lo
c
a
litie

s
 

w
as 

c
a
rrie

d
 

o
u
t 

in
 

tw
o 

c
ru

ise
 

su
rv

ey
s 

in
 

1
9

7
5

» 
N

o 
c
ritic

a
l 

oxygen v
alu

es 
w

ere 
re

g
iste

re
d
 
in

 M
arch, 

alth
o
u
g
h
 
sed

im
en

tatio
n
 

o
f 

o
rg

an
ic 

m
a
te

ria
l 

in
 
sm

a
lle

r 
and 

la
rg

e
r 

e
x
te

n
ts 

w
as 

o
b
serv

ed
 
a
t 

a
li 

farm
s. 

In
 A

u
g
u
st/S

ep
tem

b
er 

la
rg

e
 

sam
ple 

se
rie

s 
w

ere 
tak

en
 fo

r 
a
n

a
ly

sin
g

 
n

u
trie

n
t sa

lts in
 
o
rd

er 
to
 

a
sse

ss 
th

e 
p
o
llu

tio
n
 from

 
th

e 
farm

s. 
In
 
a
d
d
itio

n
 

th
e 

w
ild

 
fis

h
 fau

n
a 

on 
th

e 
farm

s 
and 

on 
a
d
ja

ce
n
t 

lo
c
a
litie

s
 w

as 
ex

am
in

ed
. 

O
rd

in
ary

 
ch

em
ical 

and 
p
h
y
sica

l 
d
a
ta w

ere 
c
o

lle
c
te

d
 

and 
th

e 
c
u
rre

n
t w

as 
m

easu
red

. 
S

ta
g
n
atio

n
 w

ith
 H

^S 
p
ro

d
u
ctio

n
 
in
 
th

e 
w

ater m
asses 

w
as 

fo
u
n
d
 
a
t 

tw
o 

farm
s 

n
e
a
r 

th
e 

sea 
flo

o
r u

n
d
er 

th
e 

flo
a
tin

g
 p

en
s, 

(in
stitu

te
 

o
f 

M
arine 

R
esearch

).

F
ish

 D
iseases 

in
 

th
e 

M
arin

e 
E

n
v
iro

n
m

en
t

W
ork 

on 
d
ise

a
se

s 
o
f 

m
arin

e 
fis

h
 w

as 
sta

rte
d
 
a
t 

th
e 

In
s
titu

te
 

o
f 

M
arine 

R
esearch

 
in
 

1972 
in
 
co

n
n
ectio

n
 w

ith
 

th
e 

g
ro

w
in

g
 

in
v

o
lv

em
en

t 
in
 m

arin
e 

S
alm

onid 
c
u
ltu

re
.

In
 

1975 
w

ork h
as 

b
een

 
c
o
n
ce

n
trate

d
 

on 
tw

o 
to

p
ic

ss 
V

ib
rio

sis 
in
 
c
u

ltu
re

d
 

salm
o
n
id

s 
and 

in
 
th

e 
n
a
tu

ra
l 

s
a
lth

e 
p

o
p

u
la

tio
n
s, 

and 
th

e 
p
o
ssib

ility
 

o
f 

fig
h
tin

g
 

salm
on 

lic
e
 

by 
o
ra

l 
a
d
m

in
istra

tio
n
 

o
f 

o
rg

an
o
p
h
o
sp

h
o
ro

u
s 

com
pounds. 

T
h
is 

com
pound 

h
as 

b
een

 
ch

o
sen

 
as 

it 
d

o
es 

n
o
t 

seem
 
to
 

accu
m

u
late? 

it 
d
isin

te
g
ra

te
s 

e
a
sily

 
an

d 
its

 
fa

te
 
in
 m

arin
e 

en
v
iro

n
m

en
t 

is 
fa

irly
 w

e
ll 

know
n.

L
eth

al 
d
o
ses 

o
f 

N
eguvon 

fo
r 

d
iffe

re
n
t 

siz
e
s 

o
f A

tla
n
tic
 

salm
on h

av
e 

b
een 

e
sta

b
lish

e
d
?
 

d
eg

ree 
o
f 

d
isin

te
g
ra

tio
n
 

and 
re

s
t 

c
o
n
c
e
n
tra

tio
n
s 

are 
an

aly
sed

 
g
a
s-c

h
ro

m
a
to

g
ra

p
h
ica

lly
 

and 
o
v
erd

o
se 

sym
ptons 

are 
stu

d
ie

d
. 

T
he 

com
pound h

as 
b
een

 u
sed

 
in
 
se

v
e
ral 

fie
ld
 
te

s
ts
 
w

ith
 
sa

tisfa
c
to

ry
 re

s
u
lts

.

A
q
u
acu

ltu
re

T
he 

fie
ld
 
sta

tio
n
 

5lF
isk

 
og F

o
rso

k
88 

in
 M

atre 
w

as 
en

larg
ed
 
in
 

1975 
by 

a
d
d

itio
n

 
o
f 

an 
an

n
ex 

co
m

p
risin

g
 
o
ffic

e
s 

and 
au

d
ito

riu
m

, 
la

b
o
ra

to
rie

s, 
a 

la
rg

e
 
h
a
tch

e
ry

 
and w

ater 
c
iste

rn
s.

1
. 

E
x
p
erim

en
ts 

w
ith

 
se

le
c
tiv

e
 
b
reed

in
g
 

o
f A

tla
n
tic
 

salm
o
n
, 

rain
b
o
w
 
tro

u
t, 

p
in

k
 

salm
on 

and A
rc

tic
 

ch
ar 

co
n
tin

u
e 

a
t 

th
e 

fie
ld
 
sta

tio
n
 

and 
a
t 

th
e 

S
vanoy 

fo
u
n

d
atio

n
 

200 
km

 n
o

rth
 
o
f 

B
erg

en
.

2. 
T

he 
ex

p
erim

en
t 

to
 
in

v
e
stig

a
te
 

th
e 

sm
o
ltific

a
tio

n
 p

ro
cess 

co
n
tin

u
ed

.
P

a
rr 

o
f 

A
tla

n
tic
 

salm
on 

are 
su

b
m

itted
 
to
 

th
re

e
 
d
iffe

re
n
t 

tem
p

eratu
res 

and 
th

re
e
 
d
iffe

re
n

t 
p
h
o
to

p
erio

d
s 

w
ith

 
in

c
re

a
sin

g
 

day 
le

n
g
th

. 
G

ain 
in
 
le

n
g
th

 
an

d w
eig

h
t 

is
 
reco

rd
ed
 

and 
th

e 
sea w

ater 
to

le
ra

n
c
e
 

o
f 

th
e 

fish
 
is
 
te

ste
d

 
a
fte

r 
d
iffe

re
n

t 
ex

p
erim

en
tal 

p
e
rio

d
s. 

S
ize 

seem
s 

to
 

be 
th

e 
m

ost 
im

p
o
rtan

t 
fa

c
to

r 
fo

r 
th

e 
fis

h
9s 

a
b

ility
 

to
 

en
d
u
re 

a ra
p
id
 
tra

n
sitio

n
 from

 
fre

sh
 
to

 
s
a
lt 

w
a
ter. 

R
e
su

lts 
in

d
ic

a
te
 
th

a
t 

th
e 

b
e
st 

g
ro

w
th
 
ta

k
e
s 

p
lace 

a
t 

1
5

°C 
in
 

th
e 

lo
n
g
e
st 

p
h

o
to

p
erio

d
.

3. 
T

he 
ex

p
erim

en
t 

o
f 

fe
e
d
in

g
 A

tla
n
tic
 

salm
on 

a 
d
ie

t 
w

ith
 

su
p

p
lem

en
tary

 
in

o
rg

an
ic 

s
a
lts

 
in
 
o
rd

er 
to
 

in
d
u
ce 

s
a
jt 

w
ater 

to
le

ra
n

c
e
 
is
 

b
ein

g
 
co

n
tin

u
ed

. 
C

hanges 
in

 w
ater 

c
o
n
ten

t 
in
 
tissu

e
 

N
a 

and 
C

l~
 
le

v
e
ls 

in
 b

lo
o
d
 
p
lasm

a, 
sea 

w
ater 

to
le

ra
n

c
e
 

and 
g

a
in
 
in

 w
eig

h
t 

and 
le

n
g

th
 
are 

reco
rd

ed
 
a
fte

r 
d
iffe

re
n
t 

p
e
rio

d
s 

o
f 

fe
e
d
in

g
 
th

e 
p
a
rr 

c
o
n
tro

l 
and 

ex
p
erim

en
tal 

d
ie

ts. 
S

alm
on p

a
rr 

seem
s 

to
 

be 
ab

le 
to
 

cope 
w

ith
 

a 
d
a
ily

 in
ta

k
e
 

o
f 

up 
to
 

12$> in
o
rg

a
n
ic
 
s
a
lts 

in
 
th

e 
d
ie

t. 
T

o
leran

ce 
to
 

sea w
ater w

as 
h
ig

h
e
r 

in
 
fish

 
fed

 
sa

lt-e
n

ric
h

e
d

 
d
ie

ts
•
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M
ethods 

and 
tech

n
iq

u
es 

fo
r m

easu
rin

g
 
th

e 
re

sp
ira

to
ry

 m
etab

o
lism

 
o
f 

p
e
la

g
ic
 
fis

h
 

have 
b

een
 
th

o
ro

u
g

h
ly
 
te

ste
d
. 

G
row

th, 
fo

o
d
 
co

n
v

ersio
n
 

and 
th

e 
m

etab
o
lism

 
b

efo
re 

and 
a
fte

r 
fe

ed
in

g
 have 

a
li 

b
een

 
reco

rd
ed
 

on A
tla

n
tic

 
salm

o
n

. 
T

he 
m

etab
o
lism

 
o
f 

sa
ith

e
 
u
n
d
er n

o
rm

al 
and 

stre
sse

d
 
c
o
n
d
itio

n
s 

h
as 

b
een

 
com

pared. 
A

n 
ex

p
erim

en
t 

fo
r 

stu
d
y
in

g
 

en
zy

m
atic 

and m
etab

o
lic 

p
ro

­
c
esses 

in
 
th

e 
n
u
tritio

n
 
o
f 

fis
h
 h

as 
b

een
 
in

itia
te

d
 
in
 
c
o
o
p
e
ra

tio
n
 w

ith
 
th

e 
V

itam
in
 
In

s
titu

te
, 

D
ire

c
to

ra
te
 

o
f F

ish
e
rie

s.

5. 
A

n 
ex

p
erim

en
t 

to
 
in

v
e
stig

a
te
 

th
e 

g
ro

w
th
 
o
f 

A
tla

n
tic

 
salm

on 
p
a
rr 

in
 re

la
tio

n
 

to
 

tem
p

eratu
re 

and 
fo

o
d
 
in

ta
k

e
 w

as 
sta

rte
d
 
in
 N

ovem
ber 

1975° 
F

o
u

r 
d
iffe

re
n
t 

tem
p

eratu
res w

ere u
sed

 from
 

12 
to
 

18°G
, 

w
ith

 
d

u
p

lic
a
te

s 
fo

r 
each

. 
T

h
ree 

p
o
p
u
la

tio
n
s 

o
f 

salm
on 

p
a
rr w

ere 
p
laced

 
in
 

each
 
aq

u
ariu

m
. 

L
en

g
th
 

and w
eig

h
t 

o
f 

in
d
iv

id
u
a
l 

fis
h
 w

ere 
reco

rd
ed
 
as 

w
e
ll 

as 
th

e 
b
io

m
ass 

o
f 

each
 
aq

u
ariu

m
.

T
he 

d
ev

elo
p

m
en

t 
o
f 

th
e 

sam
e 

p
o
p
u
latio

n
s 

w
ill 

be 
fo

llo
w

ed
 
in
 1976.

6
. 

O
b
serv

atio
n
 
o
f 

th
e 

b
eh

av
io

u
r 

o
f A

tla
n
tic
 

salm
on 

p
a
rr 

in
 
a
q
u
a
ria w

ith
 
d

iffe
re

n
t 

sto
ck

in
g
 
d
e
n
sitie

s 
w

as 
sta

rte
d
 
in
 

1975° 
T

he 
aim

 
o
f 

th
e 

ex
p
erim

en
ts 

is
 

to
 

stu
d
y
 
th

e 
re

la
tio

n
sh

ip
 

b
etw

een
 
a
g

g
ressiv

e 
b
eh

av
io

u
r, 

sto
ck

in
g
 
d
e
n
sity

 
and 

g
ro

w
th

. 
T

he 
ex

p
erim

en
t 

is
 

g
o

in
g
 
to
 

be 
som

ew
hat 

ex
ten

d
ed
 

and w
ill 

co
n
tin

u
e

in
 
1
9
7
6

.

7
. 

Tw
o 

p
rev

io
u
s 

ex
p
erim

en
ts 

to
 

stu
d

y
 
fo

o
d
 
p
re

fe
ren

c
es 

o
f A

tla
n
tic
 

salm
on 

fry
 

a
t 

fe
e
d

in
g
 
in

itia
tio

n
 

have 
b
een

 
fo

llo
w

ed
 by 

a 
th

ird
 
ex

p
erim

en
t. 

T
he 

fish
 

w
ere 

g
iv

en
 

a 
co

m
m

ercial 
d
ry
 fe

ed
, 

d
ry
 
feed

 w
ith

 
an 

a
rtific

ia
l 

ta
ste

 
a
d

d
itio

n
, 

b
rin

e 
sh

rim
p
 

and g
ro

u
n

d
 
c
a
ttle

 
liv

e
r. 

T
he 

re
su

lts 
in

d
ic

a
te
 
th

a
t 

d
ry
 
feed

 
g
iv

es 
th

e 
b
e
st 

g
ro

w
th
 

and 
fo

o
d
 
co

n
v
ersio

n
. 

A
d
d
itio

n
 

o
f 

co
lo

u
r 

o
r 

ta
ste

 
to
 

th
e
 
d
ry

 
fe

e
d
 
d
o
es 

n
o
t 

seem
 
to
 

in
c
re

a
se
 

th
e 

fo
o
d
 
in

ta
k

e
. 

O
b
serv

atio
n
 

on 
fe

e
d
in

g
 b

e­
h
av

io
u
r 

show
ed 

th
a
t 

th
e 

fry
 
le

a
rn
 
to
 

tak
e 

th
e 

fo
o
d
 w

h
ile 

th
ey

 
a
re 

ly
in

g
 

on
th

e 
b
o
tto

m
 

and 
th

a
t 

th
ey
 
sp

read
 

o
u

t 
in
 
th

e 
aq

u
ariu

m
 
d
ep

en
d
in

g
 

on 
th

e 
ra

te
 

o
f 

w
ater 

in
flo

w
 

and 
th

e 
d
isp

e
rsio

n
 

o
f 

fo
o
d
. 

In
 

a 
lig

h
te

d
 

aq
u
ariu

m
 

th
e 

fry
 w

ill 
a
iso

 
ch

o
o

se 
th

e
ir 

p
o

sitio
n

s 
d
ep

en
d
in

g
 

on 
th

e 
p
o
s
s
ib

ilitie
s 

o
f 

fin
d
in

g
 

h
id

in
g
 p

la
c
e
s.

8
. 

In
 
Ju

n
e 

1974 young 
rain

b
o
w
 
tro

u
t 

and 
sm

o
lt 

o
f A

tla
n

tic
 

salm
on w

ere 
d
is

tri­
b
u
ted

 
to
 

IO
 
fis

h
 
farm

ers 
alo

n
g
 
th

e 
c
o
a
st 

from
 

B
erg

en
 
to
 

T
rom

so. 
T

he 
d
ev

elo
p
m

en
t 

o
f 

th
e 

fis
h
 h

as 
b

een
 
su

rv
ey

ed
 

by 
tw

o 
re

g
istra

tio
n
s 

o
f 

le
n

g
th

, 
w

eig
h
t 

and m
a
tu

ra
tio

n
 
in
 

1975° 
T

he 
re

s
u

lts 
h

av
e 

b
een

 
com

pared 
in

 re
la

tio
n
 
to

 
sp

e
cie

s 
and 

en
v
iro

n
m

en
t 

in
 
o

rd
e
r 

to
 

e
v
a
lu

a
te 

th
e 

eco
n
o
m

ical 
a
sp

ec
ts 

o
f 

m
ark

et 
fis

h
 
farm

in
g

. 
T

he 
g

ro
w

th
 
o
f 

th
e 

tro
u
t 

as 
w

ell 
as 

th
e 

re
s
u

lts 
a
iso

 
in

d
ic

a
te
 
p

ro
fita

b
ility

 
a
t 

th
e 

o
th

e
r farm

s 
as w

e
ll.

9
. 

A
 
p
ro

je
c
t 

th
a
t w

as 
ru

n
 
in
 
c
o
o
p
era

tio
n
 w

ith
 
a co

m
m

ercial 
fish

 farm
er 

a
t 

H
itra

 
(m

id-N
orw

ay) 
co

n
cern

in
g
 g

ro
w

th
 
o
f A

tla
n
tic

 
salm

on 
in
 re

la
tio

n
 
to

 
sto

ck
in

g
 
d
e
n
sity

 
in
 
flo

a
tin

g
 
p

en
s 

w
as 

term
in

ated
 
in
 

1975° 
A

t 
th

e 
tu

rn
 

o
f 

th
e 

y
ear 

1
9

7
4

/7
5
 

a 
sericx

is 
o
u
tb

reak
: 

o
f 

v
ib

rio
sis 

a
t 

th
e 

farm
 
a
ffe

c
te

d
 

th
e 

g
ro

w
th
 

o
f 

th
e 

la
rg

e
 

salm
on 

and 
cau

sed
 h

ig
h
 m

o
rta

lity
 

am
ong 

sm
all 

o
n
es c

1
0
. 

A
 

su
rv

ey
 
o
f 

lo
c
a
litie

s
 

su
ita

b
le
 
fo

r 
a
q
u
a
c
u
ltu

ra
l 

p
u
rp

o
ses 

in
 W

est 
F

innm
ark 

sta
rte

d
 
in
 

1975° 
D

ata have 
b

een
 
c
o

lle
c
te

d
 

on 
th

re
e
 
c
ru

ise
s. 

C
o

n
tin

u
o

u
s 

re
g
istra

tio
n
 

o
f 

su
rfa

c
e 

s
a
lin

ity
, 

tem
p
eratu

re 
and 

c
u
rre

n
t 

h
as 

b
een

 
co

n
tin

u
ed

 
in
 
se

v
e
ra

l 
p
la

c
e
s. 

T
he 

fie
ld

 w
ork w

ill 
be 

term
in

ated
 
in

 M
arch 

1976.

1
1
. 

A
n 

ex
p
erim

en
t 

to
 

a
sse

ss 
th

e 
e
ffe

c
tiv

e
n

e
ss 

o
f 

se
v

e
ral 

a
n
ti-fo

u
lin

g
 

im
p

rég
n
an

ts 
fo

r n
e
t 

p
en

s 
sta

rte
d
 
in

 M
ay 1975 

in
 
c
o
o
p
e
ra

tio
n
 w

ith
 

a 
p
a
in

t 
m

an
u

factu
rin

g
 

com
pany 

(M
onopol 

A
/S

, 
B

erg
en

). 
T

est 
q
u
ad

ran
g
les 

o
f 

n
e
t 

im
p

reg
n

ated
 w

ith
fiv

e
 
d
iffe

re
n
t 

a
n
ti-fo

u
lin

g
 

ag
en

ts 
h

av
e 

b
een

 p
laced

 
on 

fo
u
r 

lo
c
a
litie

s
 

from
 

B
erg

en
 
to
 

B
odo. 

A
li 

th
e 

a
n
ti-fo

u
lin

g
 
ag

en
ts 

w
ere 

v
ery

 
e
ffe

c
tiv

e
 

th
e 

firs
t 

sum
m

er. 
E

v
en

tu
al 

d
iffe

re
n
c
e
s 

in
 
e
ffe

c
tiv

e
n
e
ss 

a
re 

lik
e
ly
 
to
 

ap
p
ear 

d
u
rin

g
 

th
e 

seco
n
d
 

sum
m

er.
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1
2
. 

T
he 

re
g
istra

tio
n
 

o
f 

co
m

m
ercial 

fis
h
 farm

s 
b
eg

an 
in
 

1974 
and fin

ish
e
d
 
in

 
1975. 

D
ata w

as 
c
o

lle
c
te

d
 

on 
p
en volum

es 
and 

p
ro

d
u
ctio

n
 an

d
 w

ere 
u
sed

 
to
 

o
b
ta

in
 

a rev
iew

 
o
f 

N
orw

egian 
fish

 
farm

in
g
. 

In
 

1974 
and 

1975 
312 

farm
s producing 

fish
 
fo

r 
co

n
su

m
p
tio

n
 w

ere 
re

g
iste

re
d

. 
I

6I 
o
f 

th
e
se 

p
ro

d
u

ced 
m

ore 
th

an
 

1 
m

e
tric 

to
n
 
o
f 

fis
h
 fo

r 
co

n
su

m
p
tio

n
 
in
 
1
9
7
5

.

P
o

lan
d

 

(j. 
W

ik
to

r)

M
aricu

ltu
re

In
 

1975 
re

se
a
rc

h
 w

as 
co

n
tin

u
ed
 

on 
th

e 
p
o
ssib

ility
 
to
 
in

c
u
b
a
te 

salm
o
n
id

 
eggs 

in
 b

ra
ck

ish
 w

aters 
o
f 

d
iffe

re
n
t 

s
a
lin

itie
s
. 

T
he 

re
su

lts 
so 

fa
r 

o
b

tain
ed
 
in

d
ic

a
te
 
th

a
t 

%

1
. 

T
he 

a
c
tiv

ity
 

o
f 

rain
b
o
w
 
tro

u
t 

and 
m

ig
ratin

g
 

sea 
tro

u
t 

sperm
 
c
e
lls 

in
c
re

a
se

s 
in
 
s
a
lin

itie
s
 

ran
g

in
g
 

from
 

Of» to
 

7jo. 
T

hose 
o
f 

la
v
a
re

t 
(C

oregonus 
la

v
a
re

tu
s 

la
v

a
re

tu
s) 

in
 
s
a
lin

itie
s
 

from
 

Of» to
 

12%
 

a
fte

r w
h
ich 

th
e
re
 
is
 

a 
ra

p
id
 

d
ro

p
.

2
. 

T
he 

p
ro

cess 
o
f 

tu
rg

escen
ce 

o
f 

rain
b
o
w
 

and 
sea 

tro
u

t 
eggs 

is
 

n
o

rm
al

in
 
s
a
lin

itie
s
 

ran
g
in

g
 from

 
Of» to

 
2fo and 

o
f 

la
v

a
re

t 
eggs 

in
 
s
a
lin

itie
s

 
fro

m
 

0%
 to

 
6/

7J00.

3» 
T

he 
in

c
u

b
a
tio

n
 

o
f 

fe
rtilis

e
d
 

and 
tu

rg
e
sc

en
t 

tro
u
t 

and 
sea 

tro
u

t 
eggs 

is
 

n
o
rm

al 
in
 
s
a
lin

itie
s
 

up 
to
 

IO
foo, 

in
 
th

e 
case 

o
f 

th
e 

la
v

a
re

t 
th

e 
s
a
lin

ity
 
lim

it 
is
 
h
ig

h
e
r.

P
o
rtu

g
al

(M
.Jo 

de 
F

ig
u
ereid

o
)

T
he 

program
m

e 
on 

th
e 

assessm
en

t 
o
f 

w
ater 

q
u
a
lity

 
in
 
a
q

u
aria

 p
ro

v
id

ed
 w

ith
 

b
io

lo
g
ic

a
l 

f
ilte

r
s
,sta

rte
d
 
in
 

1
9
7
4

j 
w

as 
co

n
tin

u
ed

.

In
 A

p
ril 

1975 
a 

sam
p
lin

g
 program

m
e 

w
as 

sta
rte

d
 

to
 

d
eterm

in
e 

th
e 

co
n

tam
i­

n
a
tio

n
 

o
f 

th
e w

a
te

r5 
o

y
ste

rs, 
fish

e
s 

and 
sed

im
en

ts 
in
 
te

n
 
se

le
c
te

d
 

sta
tio

n
s 

co
v
erin

g
 
th

e 
w

hole 
a
rea

 
o
f 

th
e 

e
stu

a
ry
 
o
f 

th
e 

R
iv

er 
S

ad
o
. 

O
rg

an
o
ch

lo
rin

e 
in

se
c
tic

id
e
s 

and 
b
ip

h
en

y
l 

p
o

ly
ch

lo
rin

e
s w

ere 
d
eterm

in
ed

 
in
 w

ater, 
fish

e
s 

and 
sed

im
en

ts? 
o
rg

an
o
p
h
o
sp

h
o
ru

s 
in

se
c
tic

id
e
s 

in
 w

ater 
and 

sed
im

en
ts? 

and m
ercu

ry
 
in
 
o
y
ste

rs 
and 

fish
e
s. 

T
h
is 

program
m

e w
ill 

be 
c
a
rrie

d
 
o
u
t 

on 
a m

o
n

th
ly
 
b

a
sis 

u
n
til M

arch 
1976.

D
eterm

in
atio

n
 

o
f 

m
etal 

(C
u, 

C
d, 

P
b, 

Z
n 

and 
H

g
), 

p
e
stic

id
e
 

and 
PCD

 
co

n
tam

in
atio

n
 
le

v
e
ls 

in
 p

ilc
h
a
rd

, 
so

le 
and h

ak
e 

from
 

th
e 

P
o
rtu

g
u
ese 

c
o
a
st 

w
ere 

p
erfo

rm
ed
 
in
 
o
rd

e
r 

to
 

com
ply w

ith
 

th
e 

re
q

u
e
st 

o
f 

th
e 

W
orking 

G
roup 

on 
"P

o
llu

tio
n
 
B

aselin
e 

and M
o
n
ito

rin
g
 
S

tu
d

ies 
in
 
th

e 
O

slo 
C

om
m

ission 
an

d 
IC

N
A

F 
A

reas",

A 
jo

in
t 

A
n
g
lo

-P
o
rtu

g
u
ese 

su
rv

ey
 
in
 
co

n
n

ectio
n
 w

ith
 
th

e 
W

orking G
roup 

"P
o
llu

tio
n
 
B

aselin
e 

and M
o

n
ito

rin
g
 
S

tu
d
ies 

in
 
th

e 
O

slo 
C

om
m

ission 
and 

IC
N

A
F A

reas" 
w

as 
co

n
d
u
cted

 
alo

n
g
 

th
e 

w
estern

 
c
o
a
st 

o
f 

P
o
rtu

g
al, 

b
etw

een
 

th
e 

p
a
ra

lle
ls 

o
f 

S
etu

b
al 

and 
O

porto 
in
 
o
rd

e
r 

to
 

o
b
ta

in
 
in

fo
rm

atio
n
 

on 
th

e 
p
h
y

sico
-ch

em
ical 

sta
te
 

o
f 

th
e 

sh
e
lf w

aters 
th

ro
u

g
h
 m

easu
rem

en
t 

o
f 

tem
p
eratu

re 
and 

by 
c
o
lle

c
tin

g
 

sam
ples 

fo
r 

d
e
term

in
a
tio

n
 
o
f 

s
a
lin

ity
, 

tra
c
e
 
m

etals 
and 

n
u
trie

n
t 

s
a
lts.



S
p
ain

 
SM

, 
T

o
rre)

M
ollusca;; 

T
he 

program
m

e 
ori re

a
rin

g
 
o
f m

o
llu

scs 
on. 

th
e
 A

tla
n

tic
 
c
o

a
st 

o
f 

S
pâïn~

w
i,3 

co
n
tin

u
ad

o
 

T
he m

ain, 
sp

e
cie

s 
stu

d
ie

d
 w

ere 
V

en
eru

p
is 

d
e
c
u

ssa
tu

s,
V

* 
P

u
lla

s
tra

, 
O

strea, 
e
d
u
lis 

and .P
e
c
ten m

axim
us « 

T
hey w

ere 
c
u
ltu

re
d
 
in
 

a 
la

b
o
ra

to
ry

 h
atch

ery
®
 

A
s 

fe
e
d
 
p
h
y
to

p
lan

k
to

n
, 

m
ain

ly
 c

u
ltu

re
s 

o
f 

Iso
c
h
ry

sis, 
M

o
n

o
ch

ry
sis 

and 
T

etr
aselm

is 
w

as u
sed

. 
O

th
er 

sp
e
cie

s 
@

.f 
p
h
y
to

p
lan

k
to

n
 

c
u

ltu
re

d
 fo

r 
a
q
u
a
e
u
ltu

ra
l 

p
u
rp

o
ses 

a
re 

sp
e
cie

s 
o
f 

N
itsch

ia-, 
C

h
aeto

cero
s, 

D
u

n
a
lie

lla
, 

S
k
eleto

n
em

a, 
A
s
te

rio
n

e
lla

, 
P

h
aeo

d
acty

lu
m
 

and 
th

e 
fre

sh
 w

ater 
sp

e
cie

s 
S

cenedesm
us 

o
b

liq
u

u
sc

T
ests 

w
ere 

m
ade 

cn
 
th

e 
g
ro

w
th
 
o

f 
th

e 
sp

a
t 

o
b

ta
in

ed
 
in
 
th

e 
h
a
tch

e
ry
 
a
fte

r 
tra

n
sfe

r 
to
 
th

e 
n
a
tu

ra
l 

en
v
iro

n
m

en
t 

in
 th

e
 

se
a. 

D
iffe

re
n
t 

tech
n
iq

u
es 

su
ch

 
as 

su
sp

en
sio

n
 
in

 p
la

s
tic

 
b
a
sk

e
ts, 

su
sp

en
sio

n
 

on ro
p
e
s, 

o
y
ste

r 
cag

es 
on 

th
e 

b
o

tto
m

, 
etc*

 
w

ere 
used* 

Ju
v

e
n

ile
 

clam
s 

w
ere 

tra
n
sfe

rre
d
 
to
 

a b
each

 w
here 

th
ey

 w
ere 

farm
ed
 
to
 m

ark
et 

siz
e
.

E
x
p
erim

en
ts w

ere 
sta

rte
d
 

eo 
grow

 
h

a
tch

e
ry
 re

a
re

d
 H

ad lo
tis

 
ru

fe
sc

e
n
s 

u
n
d
er 

la
b
o
ra

to
ry

 c
o

n
d

itio
n

s « 
T

e
sts 

w
ere 

se
t 

up 
to
 

stu
d
y
 
th

e 
g
ro

w
th
 
o
f H

a
lio

tis 
tu

b
e
rc

u
la

ta
*

T
he 

stu
d
y
 
o
f 

th
e m

u
ssel 

M
y

tilu
s 

e
d
u
lis 

in
 R

iá de 
A

rosa as 
e
ffic

ie
n
t 

filte
r 

fe
e
d
e
r 

in
 

an 
in

te
n
siv

e
ly
 aq

u
acu

ltu
re-! 

a
re

a
 w

as 
co

n
tin

u
ed

C
ru

stacean
s? 

A
t 

tw
o 

p
laces 

on 
th

e 
M

ed
iterran

ean
 c

o
a
st 

o
f 

S
p
ain

 - 
S* 

P
ed

ro
 

d
iï~

P
lrxâ'E

ar 
(M

u
rcia) 

and 
C

a
ste

lló
n
 de 

la
 P

lan
a » 

re
se

a
rc

h
 

on 
th

e 
sh

rim
p

 
P

en
aeu

s 
k
e
ra

th
u

ru
s 

and 
th

e 
praw

n P
a
la

em
on 

se
rra

tu
s 

w
as 

co
n
tin

u
ed

*
 

B
o

th 
sp

e
cie

s 
w

ere 
a
iso

 
stu

d
ied

 
in

 C
adiz-§ 

th
e 

praw
n a

iso
 

on 
th

e 
G

a
lic

ia
n
 
c
o
a
st 

(N
.W

o 
S

p
ain

)»

In
v
e
stig

a
tio

n
s 

w
ere 

c
a
rrie

d
 
o

u
t 

to
 

stu
d
y
 
tn

e
 
s
u

ita
b

ility
 o

f 
p

h
y

to
p

lan
k
to

n
 

and 
zo

o
p
lan

k
to

n
 

as 
.food fo

r 
d
iffe

re
n
t 

la
rv

a
l 

sta
g
e
s. 

S
om

etim
es 

th
e 

p
h
y
to

p
lan

k
to

n
 w

as 
c
u
ltu

re
d
 
as 

a bloom
 o

f 
m

ixed 
sp

ecies*
 

T
he 

zo
o

p
lan

k
to

n
 u

sed
 w

as 
A

r sem
a a 

s
a
lin

a
, 

B
rach

io
n
u
s 

p
ile

 ah
i lis

 
and D

ap
h
n
ia 

m
agna. 

A
s 

food, fo
r 

ju
v
e
n
ile

 
and a

d
u
lt 

c
ru

sta
c
e
a
 a

rtific
ia

l 
fo

o
d
 
o
f 

d
iffe

re
n
t 

co
m

p
o

sitio
n
 w

as 
trie

d
 

out* 
C

ru
sh

ed
 

clam
s 

w
ere 

a
iso

 
u
sed

 
as 

fo
o
d
 
in
 
th

e 
ex

p
erim

en
ts*

 
.

In
 
C

a
s
te

lli g
ro

w
th
 
a
t 

d
iffe

re
n

t 
ra

te
s 

o
f 

sh
rim

p
s 

p
er 

sq
u
are 

m
etre w

as 
te

ste
d
. 

T
he 

ra
te
 

o
f 

co
n
su

m
p
tio

n
 
o
f A

rtem
ia n

an
p
ii! 

by 
praw

ns 
w

as 
o

b
serv

ed
*
 

Ju
v
e
n
ile

 
sp

ecim
en

s w
ere 

tra
n

sfe
rre

d
, 

fo
 

o
ld
 
s
a
lt 

p
an

s 
In
 
an

 e
ffo

rt 
to
 
u
se 

th
o
se 

as 
a
q
u
a
cu

ltu
re 

p
o
n
d
s.

In
 
S

an
tan

d
er 

B
ay on 

th
e
 

n
o

rth
, 

c
o
a
st 

o
f 

S
p
ain

 
ex

p
erim

en
tal 

fe
ed

in
g
 o

f 
M

acro
p

ip
u
s 

p
u
b
e
r, 

P
alaem

o
n 

se
rra

+
us 

and 
E

rip
h

y
a 

sp
in

ifro
n
s 

w
as 

c
a
rrie

d
 

o
u
t w

ith
 M

y
tilu

s 
e
d
u
lis, 

T
rachurus^ tra

c
h
u
ru

s, 
A
re

n
ic

o
la
 m

arin
a

, 
M

y
x

ico
la 

in
fu

n
d

ib
u

lu
m

, 
and 

a m
ix

tu
re 

o
f M

y
tilu

s 
ed

u
lis m

est w
ith

 C
-v

itam
in
 

com
plex 

p
iu

s 
C

arcin
u
s 

m
aenas 

as 
food*

F
ish

2 
T

he 
m

ain
 sp

e
cie

s 
stu

d
ie

d
 v

as 
C

hr.ysophy7.-1
s 

a
u
ra

ta
 
a
t 

C
a
ste

lló
n
 

de 
la

 
P

la
ñ
a
, 

a
t 

S» 
P

ed
ro
 

d
el 

P
in

a
ta

r 
(M

u
rcia) 

and 
a
t 

C
adiz* 

S
paw

ning w
as 

in
d
u
ced

 w
ith

 
CGH 

and 
S

y
n
ah

o
rin

e* 
L

arv
al 

m
o
rta

lity
 

w
as 

u
su

a
lly

 v
e
ry

 h
ig

h
 

aro
u
n
d
 

th
e 

2
0
th
 

d
ay

, 
b
u
t 

th
e 

sp
ecim

en
s 

w
hich reach

ed
 
th

e 
p
o
stla

rv
a
l 

stag
e
 

and 
th

e
 
fry

 
ap

p
eared

 
to
 

grow
 w

e
ll, 

w
ith

o
u
t 

ab
n
o
rm

al m
o
rtality

*
 

T
he 

fo
o
d
 u

sed
 fo

r 
th

e 
ju

v
e
n
ile

s 
w

as 
in
 

som
e 

c
a
ses 

p
elleted

, 
fe

e
d
, 

tri 
o
th

e
r 

cases 
fin

e
ly
 
crash

ed
 M

acro
p
ip

u
s 

d
en

u
ra

to
i 

an
d M

y
tilu

s 
edulis

*
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A
n
o
th

er 
sp

e
cie

s 
stu

d
ie

d
 w

as 
S

o
lea 

so
le

a
. 

O
ne 

o
f 

th
e 

firs
t 

ex
p
erim

en
ts 

w
as 

in
d
u
cin

g
 
it 

to
 

spaw
n w

ith
 
th

e 
a
id
 

o
f 

CG
H

.

A
iso

 
th

e 
b
ar 

D
icen

trarch
u
s 

la
b

ra
x
 w

as 
in

d
u
ced

 
to
 

spaw
n w

ith
 

S
y
n
ah

o
rin

e.
T

h
ere 

is
 

now
 
a 

co
m

m
ercial 

firm
 
try

in
g
 
to
 
c
u
ltu

re
 

th
e 

b
a
r 

in
 NW

 S
p

ain
.

F
lo

a
tin

g
 
cag

e 
re

a
rin

g
 
o
f 

salm
o
n
id

s 
(A

tla
n
tic
 

salm
on and 

rain
b
o
w
 
tro

u
t) 

in
 
s
a
lt 

w
ater w

as 
sta

rte
d
 

by 
tw

o 
co

m
m

ercial 
com

panies 
d
u
rin

g
 

1975 
in
 

tw
o 

e
stu

a
rie

s 
o
f 

th
e 

G
a
lic

ian
 
c
o

a
st 

(R
ía 

de 
O

rtig
u
e
ira

 
and R

ía 
de 

A
ro

sa) 
in

 
n

o
rth

w
estern

 
S

p
ain

. 
T

h
eir m

ain p
ro

b
lem

 
is 

th
e 

fo
u
lin

g
 

o
f 

th
e 

n
e
ts 

o
f 

th
e 

flo
a
tin

g
 
cag

es.

M
arin

e 
P

o
llu

tio
n

H
eavy m

e
ta

ls: 
A 

program
m

e 
on h

eav
y
 m

etal 
p
o
llu

tio
n
 
in
 
zo

o
p
lan

k
to

n
, 

fish
e
s,

c
ru

siâ
c
ê
a
n
i”and m

o
llu

scs 
w

as 
in

itia
te

d
. 

D
u
rin

g
 
th

e 
y
ear 

1975 
p
e
rio

d
ic

a
l 

m
easu

rem
en

t 
o
f 

Pb 
and 

C
d 

c
o
n
ten

ts 
in
 

can
n
ed
 
fish

 
and 

m
o
llu

scs 
w

as 
c
a
rrie

d
 

o
u
t. 

T
o

x
ic

ity
 
essay

s 
o
f 

C
d w

ere 
m

ade. 
B

io
accu

m
u
latio

n
 
in
 
d
iffe

re
n
t 

o
rg

an
s 

and 
th

e
 

LD
t-„ 

o
f 

som
e 

m
etals 

a
t 

la
rv

a
l 

stag
e
s 

and 
in

 a
d
u
lts 

o
f 

sh
rim

p
 

(P
. 

k
e
ra

th
u

ru
s) 

and 
praw

n 
(P

. 
se

rra
tu

s) 
w

ere 
stu

d
ie

d
.

T
he 

H
g 

co
n

ten
t 

o
f 

c
u
ltu

re
d
 m

u
ssels, 

in
 p

lan
k
to

n
 and 

in
 w

ater w
as 

d
eterm

in
ed

 
in
 
th

e 
R

ía 
de A

ro
sa.

H
y
d
ro

carb
o
n
s: 

P
e
rio

d
ic

a
l 

sam
p
lin

g
 fo

r 
h
y
d
ro

carb
o
n
 
a
n

a
ly

sis 
to

o
k
 
p
la

c
e 

in
 

S
an

S
êB

âsT
ïân

7
”S

ilb
a
o

, 
V

ig
o

, 
th

e 
B

ay 
o
f 

C
ad

iz 
and 

C
a
ste

lló
n
 de 

la
 P

lan
a.

O
rg

an
o
ch

lo
rin

ess 
D

D
T 

and 
PC

B
 w

as 
m

easu
red

 
in
 
sa

rd
in

e
s 

(S
ard

in
a p

ilc
h
a
rd

u
s) 

â
n
l”In

”h
ô

rsi-m
âc

k
e
re

l 
(T

rach
u
ru

s 
tra

c
h

u
ru

s) 
th

ro
u
g
h
o
u
t 

th
e 

y
e
a
r, 

A
 
sim

ila
r 

sam
p
lin

g
 program

m
e w

as 
c
a
rrie

d
 
o
u
t w

ith
 M

y
tilu

s 
e
d
u
lis, 

P
a
te

lla
 
p
a
te

lla
, 

N
u
cella 

la
p
illu

s
, 

N
ephrops 

n
o
rv

e
g

ic
u

s, 
M

icro
m

essistiu
s 

p
u
tasso

u
 

and 
M

erlu
cciu

s 
m

e
rlu

c
c
iu

s.

S
ew

age: 
A
 

program
m

e 
on 

th
e
 
a
u
to

p
u
rific

a
tio

n
 
p
ro

cesses 
by 

b
a
c
te

ria
 
h

as 
b
een

S
T

arT
id 

on 
th

e 
C

atalo
n
ian

 
c
o

a
st 

(N
E 

o
f 

S
p
ain

) 
o
ff 

th
e 

m
outh 

o
f 

th
e 

B
esós 

and 
L

lo
b
reg

at 
riv

e
rs.

O
n 

th
e 

n
o
rth

w
est 

c
o

a
st 

o
f 

S
p
ain

 d
iffe

re
n

t 
sp

e
cie

s 
o
f 

p
ath

o
g
en

ic 
m

icro
­

o
rg

an
ism

s w
ere 

sam
pled 

and 
d
eterm

in
ed

.

S
w

eden

(H
. 

H
allb

äck
)

B
a
ltic

 
S

ea
O

ffsh
o
re 

in
v
e
stig

a
tio

n
s 

sta
rte

d
 
e
a
rlie

r w
ere 

co
n

tin
u

ed
 

(see 
A

d
m

in
istra

tiv
e 

R
ep

o
rt 

1975)»

S
o
u
th

ern
 

S
w

eden, 
in

c
lu

d
in

g
 O

resund
L

o
cal 

in
v
e
stig

a
tio

n
s 

in
 p

o
llu

te
d
 
a
re

a
s 

c
a
rrie

d
 

o
u

t 
by 

"S
o
u
th
 C

o
ast 

In
v
e
stig

­
a
tio

n
s” 

(SK
U

) 
in

v
o
lv

in
g
 h

y
d
ro

g
rap

h
ical 

p
aram

eters, 
p
lan

k
to

n
 and 

b
en

th
o
s 

are 
co

n
tin

u
ed

.

T
he 

o
rg

a
n

isa
tio

n
 

"S
w

ed
ish

 G
eo

lo
g
ical 

S
u

rv
ey

s” 
(SG

U
) 

c
a
rrie

d
 
o
u
t 

in
v

e
stig

a
tio

n
s 

on 
san

d 
and 

g
ra

v
e
l 

e
x

tra
c
tio

n
, 

m
ain

ly
 
in
 

th
e 

O
resu

n
d
,
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E
ast 

C
o
ast 

o
f 

S
w

eden

A
 
b
a
se

lin
e
 

stu
d
y
 
sta

rte
d
 
in
 1975 

in
 
th

e 
a
re

a
 
o
ff 

th
e
 

tow
n 

o
f 

L
u
tea 

in
th

e 
B

o
th

n
ian

 G
u
lf 

w
here 

a 
b

ig
 
steelw

o
rk

s 
is
 

being* b
u

ilt0 
‘T

he 
program

m
e 

sta
rte

d
e
a
rlie

r 
is
 

co
n

tin
u

ed
 

(see A
d
m

in
istra

tiv
e
 
R

ep
o

rt 
1975)»

W
est 

C
o
ast 

o
f 

Sw
eden

S
ev

eral 
lo

c
a
l 

in
v
e
stig

a
tio

n
s in

 p
o

llu
te

d
 
a
re

as 
w

ere 
co

n
tin

u
ed

, 
e
.g

. 
in

 
th

e 
Id

e
fjo

rd
 

and B
ro

fjo
rd

, 
o
u
tsid

e
 

th
e 

in
d
u
stria

l 
tow

n 
o
f 

S
ten

u
n
g
su

n
d 

and 
in
 
th

e 
a
rea

 
o
f V

ärö 
(see A

d
m

in
istra

tiv
e
 
R

ep
o

rt 
1975)°

T
he 

V
ärö 

in
v
e
stig

a
tio

n
 is

 
re

la
te

d
 
to
 

w
arm

 w
ater d

isch
a
rg

e 
from

 
a n

u
c
lea

r 
pow

er 
p

la
n

t. 
D

u
rin

g
 

1975 
d
iv

in
g
 h

as 
b
een

 u
sed

, 
as 

a 
com

plem
ent 

to
 
o

th
e
r 

m
eth

o
d
s, 

to
 

stu
d
y
 m

acro
b
en

th
o
s 

in
 
th

is 
a
re

a
. 

D
iv

in
g
 h

as 
a
iso

 
b
een

 u
sed

 
to
 

stu
d

y
 
th

e 
e
ffe

c
ts 

o
f 

dum
ping m

ud9 
san

d 
and g

ra
v
e
l 

o
u

tsid
e
 
th

e
 

tow
n 

o
f 

L
y
se

k
il.

U
n
ited

 
K

ingdom

1
o 

E
n
g
lan

d
 

(A
o 

P
re

sto
n
)

I. 
P

ish
 
C

u
ltiv

a
tio

n
 
- 

F
ish

e
rie

s 
L

ab
o

rato
ry

, 
L

o
w

esto
ft 

T
u
rb

o
t

L
arv

al 
re

a
rin

g

A
lth

o
u
g
h
 
th

e
 
e
a
rly

 fe
ed

in
g
 
p

ro
b

lem
s 

w
ith

 
tu

rb
o
t 

la
rv

a
e
 

ap
p
ear 

to
 

h
av

e 
b
een

 
so

lv
ed
 

by 
th

e 
u
se 

o
f 

ro
tife

rs
 

and 
b
iv

a
lv

e
 
m

o
llu

sc 
la

rv
a
e
, 

c
o
n
tin

u
in

g
 

m
o
rta

lity
 
d
u
rin

g
 
th

e
 
la

te
r 

p
h
ases 

o
f 

th
e 

la
rv

a
l 

c
y
c
le
 
rem

ain
s. 

S
tu

d
ies 

on 
fe

ed
in

g
 ra

te
s 

o
f 

tu
rb

o
t 

and 
tu

rb
o
t/b

rill 
by h

y
b
rid

s 
show

 m
uch v

a
ria

tio
n

, 
b
u
t 

a ro
u
g
h
 c

o
rre

la
tio

n
 b

etw
een

 fe
ed

in
g
 
ra

te
 

an
d la

te
r 

su
rv

iv
a
l. 

B
io

­
ch

em
ical 

a
n

a
ly

sis 
o
f 

la
rv

a
e
 

show
 m

arked 
flu

c
tu

a
tio

n
s, 

p
a
rtic

u
la

rly
 
in

 
p
ro

te
in
 
c
o
n
ten

t, 
d

u
rin

g
 
th

e 
tra

n
s
itio

n
a
l 

p
erio

d
 

from
 ro

tife
r 

fe
e
d

in
g
 
to

 
fe

ed
in

g
 

on A
rtem

ia n
a
u

p
lii. 

D
esp

ite 
th

e 
ease 

w
ith

 w
h
ich 

stag
e
 

2b 
la

rv
a
e

 
can

 
now

 
be 

p
ro

d
u
ced

, 
it 

seem
s 

p
o
ssib

le
 
th

a
t 

th
e 

e
a
rly

 
fe

e
d

in
g
 
tech

n
iq

u
es 

a
re 

s
till 

in
ad

eq
u
ate.

L
ate 

la
rv

a
l 

stag
e
s 

o
f 

tu
rb

o
t 

h
av

e 
b
een

 
su

c
c
e
ssfu

lly
 w

eaned 
o
n
to
 
p
rep

ared
 

d
ie

ts, 
th

u
s 

o
b
v
ia

tin
g
 
th

e
 

n
eed 

fo
r grow

n liv
e
 

fo
o
d
s 

su
ch
 
as 

A
rtem

ia.

M
atu

ratio
n

E
a
rly

 tria
ls
 

on 
th

e 
c
o
n
tro

l 
o
f 

sex
u

al 
m

a
tu

ra
tio

n
 
in
 

dab 
by m

an
ip

u
latin

g
 

th
e
 
lig

h
t 

req
u

irem
en

ts w
ere 

su
c
c
e
ssfu

l. 
B

o
th
 
sh

o
rt 

and 
lo

n
g
 
lig

h
t 

p
e
rio

d
s 

w
ere 

e
ffe

c
tiv

e
 

an
d 

th
re

e
 

spaw
ning 

c
y
c
le

s 
w

ere 
p
ro

d
u
ced

 
o
v
er 

a 
12 

m
onth; 

p
e
rio

d
.

G
en

etics

T
h
ree 

spaw
ning g

ro
u
n
d
s, 

B
aym

ans 
H

o
le, 

G
abbard 

an
d W

est 
M

ud H
o
les, 

w
ere 

sam
pled 

fo
r p

la
ic

e
 

eg
g
s. 

T
hese 

w
ere 

h
atch

ed
 
a
t 

th
e 

la
b
o
ra

to
ry
 

and 
ra

ise
d
 

to
 

a 
siz

e
 
a
t w

h
ich 

e
le

c
tro

p
h

o
re

tic
 
a
n

a
ly

sis 
co

u
ld
 

be 
m

ade 
o
f 

g
e
n
e
tic

a
lly

 
d
eterm

in
ed
 

enzym
e 

v
a
ria

n
ts. 

F
iv

e 
lo

c
i w

ere 
in

v
e
stig

a
te

d
. 

A
t 

a
li 

lo
c
i, 

a
li 

th
e 

fre
q

u
e
n

c
ie

s 
w

ere 
rem

ark
ab

ly
 
c
o
n
sta

n
t 

b
etw

een
 

sp
aw

n
in

g g
ro

u
n

d
s.

T
h
ere 

w
as 

no 
ev

id
en

ce 
o
f 

g
e
n

e
tic
 
iso

la
tio

n
 w

ith
 
re

sp
e
c
t 

to
 

th
e
se
 

spaw
ning 

g
ro

u
n
d
s.
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-

2
, 

F
ish

 
C

u
ltiv

a
tio

n
 
- 

F
ish

e
rie

s 
L

a
b

o
ra

to
ry

,P
o

rt 
E

rin
 

T
u
rb

o
t

L
arv

al 
re

a
rin

g

E
x
p
erim

en
ts 

in
 

sm
all 

volum
e, 

80 
litre

 
and 

90 
litre

, 
open 

flo
w
 
re

a
rin

g
sy

stem
s 

en
ab

led
 
d
iffe

re
n
t 

e
a
rly

 
fe

e
d

in
g
 

and 
re

a
rin

g
 
tech

n
iq

u
es 

to
 

be
te

ste
d
 w

ith
 
la

rv
a
e 

o
f 

up 
to
 

1
.5
 

cm
. 

S
ig

n
ific

a
n
t 

im
provem

ents 
in
 
b
o
th
 g

ro
w

th
ra

te
 

and 
su

rv
iv

a
l 

w
ere 

o
b

tain
ed

 w
hen 

th
e 

a
lg

a
 
Iso

c
h
ry

sis 
w

as 
added 

to
 

th
e 

re
a
rin

g
tan

k
s 

in
ste

a
d
 

o
f 

D
u
n
a
lie

lla
 
d

u
rin

g
 
th

e 
ro

tife
r 

fe
e
d

in
g
 
p
h
ase. 

In
 

one 
tria

l
u
sin

g
 Iso

c
h
ry

sis 
su

rv
iv

a
l 

from
 y

o
lk
 

sac 
la

rv
ae
 

w
as 

37$ a
t 

day 
20, 

1
.3

8
 

cm
,

an
d 

25r/° a
t 

d
ay 

87, 
4*7 

cm
.

Ju
v
e
n
ile
 
stu

d
ie

s

G
row

th ra
te
 
a
n
a
ly

sis 
and 

enzym
e 

a
c
tiv

ity
 
stu

d
ie

s 
su

g
g

ested
 
p
y
rid

o
x
in

e 
req

u
irem

en
ts 

o
f 

0
,5
 

to
 

1 
m

g 
and 

2
.5
 

to
 

5 
m

g p
er kg 

o
f 

d
ry
 d

ie
t 

re
sp

e
c
tiv

e
ly

.
A

n 
ex

am
in

atio
n
 
o
f 

th
e 

e
ffe

c
t 

o
f 

sto
ck

in
g
 
d
e
n
sity

 
on g

ro
w

th
 

show
ed 

no 
d

iffe
re

n
c
e
 
in
 g

ro
w

th
 
ra

te
 
a
fte

r 
9 

w
eeks 

g
ro

w
th

. 
T

he 
d

e
n

sity
 

o
f 

th
e 

9 
cm
 
fish

 
a
t 

th
a
t 

tim
e, 

ex
p
ressed

 
as 

th
e
 
p
ercen

tag
e 

o
f 

th
e 

tan
k
 

b
o

tto
m
 
co

v
ered

 
by 

th
e 

fish
, 

ran
g

ed
 

from
 

30$
 
to
 

150$
.

D
over 

S
o
le

,8
0
$
 
su

rv
iv

a
l 

w
as 

o
b

tain
ed

 w
hen 

0-g
ro

u
p
 
fis

h
 
o
f 

3 
cm
 w

ere w
eaned 

g
ra

d
u

ally
 

fro
m
 A

rtem
ia n

a
u

p
lii, 

firs
t 

o
n
to
 

a w
et 

m
u
ssel/A

rtem
ia m

ix 
and 

fin
a
lly

 
o
n
to

 
a 

low
 m

o
istu

re 
co

n
ten

t 
p

e
lle

t 
o
f 

m
u
ssel 

and 
fis

h
 m

eal. 
A

t 
4
.5
 

cm
 
th

e 
fish

 
h
ad
 

a 
g

ro
w

th
 
ra

te
 

o
f 

4 
m

m
/w

eek 
on a 

d
ie

t 
c
o
n
ta

in
in

g
 

50$
 m

u
ssel 

m
eal, 

50$
 

fis
h
 m

eal, 
a
t 

a 
tem

p
eratu

re 
o
f 

1
9

°C
,

U
p 

to
 

a m
ean 

le
n

g
th
 
o
f 

20 
cm
 g

ro
w

th
 
ra

te
s 

o
f 

5 
mm /w

eek
 w

ere 
o
b
tain

ed
 w

ith
 

I-g
ro

u
p
 
fis

h
 h

eld
 
a
t 

1
7

°C 
in
 
se

lf-c
le

a
n
in

g
 
ta

n
k

s. 
F

ish
 w

h
ich 

re
c
eiv

e
d
 

an 
e
n
tire

ly
 m

u
ssel 

m
eal 

p
e
lle

t 
grew

 
a
t 

th
e 

sam
e 

ra
te
 

as 
th

o
se 

re
c
e
iv

in
g
 a 

75$
 

fis
h
 m

eal, 
25$ m

u
ssel 

m
eal 

p
e
lle

ts
.

D
isease 

stu
d
ie

s

T
he k

id
n

ey
 and 

liv
e
r 

dam
age 

o
c
cu

rrin
g
 
in
 

som
e 

tu
rb

o
t 

and D
over 

so
le 

re
­

c
e
iv

in
g
 a

rtific
ia

l 
d
ie

ts 
h
as 

b
een

 re
la

te
d
 

to
 

th
e 

p
resen

ce 
o
f 

h
ig

h
 
le

v
e
ls 

o
f 

c
e
rta

in
 
c
e
llu

lo
se
 
d
e
riv

a
tiv

e
 
b

in
d

in
g
 ag

en
ts 

u
sed

 
in

 p
e
lle

t 
p
re

p
a
ra

tio
n
.

3. 
M

arin
e 

P
o

llu
tio

n
 
- 

F
ish

e
rie

s 
L

ab
o
rato

ry
, 

B
urnham

-on-C
rouch

M
o
n
ito

rin
g
 
a
c
tiv

itie
s

 

F
ish

_
an

d
 
sh

e
llfish

^
q
u
a
lity

In
v
e
stig

a
tio

n
s 

h
av

e 
co

n
tin

u
ed
 
to
 
a
sse

ss 
th

e 
re

sid
u
e
 
le

v
e
ls 

p
re

se
n

t 
in
 fis

h
 

and 
s
h
e
llfis

h
 
lan

d
ed
 
a
t 

p
o
rts 

in
 E

n
g
lan

d
 

and W
ales. 

T
h
is 

w
ork 

h
as 

b
een

 u
n
d
er­

tak
en
 
to
 
s
a
tis

fy
 
th

e 
U

K
 n

a
tio

n
a
l 

program
m

e 
(in

 
c
o

o
p

era
tio

n
 w

ith
 D

A
FS) 

th
e 

OECD 
h
e
rrin

g
/p

ilc
h
a
rd
 

program
m

e, 
th

e 
b
a
se

lin
e
 

stu
d
y
 
o
f 

fish
 
In
 
th

e 
O

slo 
and 

P
a
ris 

C
om

m
issions, IC

E
S 

and 
IC

U
A

F 
a
re

a
s. 

T
he 

UK 
n
a
tio

n
a
l 

program
m

e 
h

as 
b
een 

ex
p

an
d

ed 
to
 
re

p
re

se
n
t 

m
ore 

fu
lly

 
th

e
 
p
a
tte

rn
 
o
f 

fish
 

consum
ed 

in
 
th

e 
U

n
ited

 
K

ingdom
 

from
 
d
ista

n
t, 

m
id

d
le 

an
d 

c
o
a
sta

l 
w

a
ters. 

T
he 

program
m

e 
a
iso

 
in

c
lu

d
e
s 

p
a
rtic

u
la

r 
a
tte

n
tio

n
 
to
 
fis

h
 an

d 
sh

e
llfish

 
tak

en
 from

 
in

d
u
stria

l 
re

g
io

n
s, 

su
ch 

as 
th

e 
T

ham
es, 

M
orecam

be 
B

ay, 
L

iv
erp

o
o
l 

B
ay, 

th
e
 
B

risto
l 

C
hannel 

and 
th

e 
H

um
ber 

e
stu

a
ry

. 
D

e
ta

ile
d
 
re

p
o
rts 

re
la

te
d
 
to
 

sp
e
c
ific

 
m

etals 
have 

b
een

 p
u
b
lish

ed
, 

b
u
t 

a m
ore 

g
e
n
era

l 
sum

m
ary 

o
f 

m
o
n
ito

rin
g
 
a
c
tiv

itie
s
 
c
a
rrie

d
 

o
u

t 
sin

c
e
 

1969 
is
 

ex
p
ected

 
to
 

be 
read

y
 

so
o
n
.
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D
in

o
fla

g
e
lla

ta
 
to

x
ic

ity

M
o
n
ito

rin
g
 

o
f 

PSP 
to

x
in
 
in

 m
u
ssels 

on 
th

e 
n

o
rth

-e
a
st 

c
o

a
st 

o
f 

E
n
g
lan

d
 

co
n

tin
u

ed
 
d

u
rin

g
 
th

e 
sp

rin
g
 and 

sum
m

er. 
A

s 
in
 
p
rev

io
u
s 

y
e
a
rs, 

to
x

in
 w

as 
d
e
te

cte
d
 
in
 
e
a
rly

 
sp

rin
g
 

and 
th

e 
sa

fe
 
le

v
e
l 

o
f 

4OO u
n
its/lO

O
 

g w
as 

ex
ceed

ed
 

in
 

sam
p

les 
tak

en
 by .m

id-M
ay, 

A v
alu

e 
o
f 

o
v
er 

600 u
n

tis/1
0

0
 

g 
fo

u
n

d
 
in

 
m

u
ssels 

a
t 

B
erw

ick w
as 

th
e 

h
ig

h
e
st 

reco
rd

ed
 
sin

ce
 

1
9

6
9

? 
and 

co
in

cid
ed

 w
ith

 
b
ird

 m
o

rta
litie

s 
w

h
ich w

ere 
la

te
r 

a
ttrib

u
te

d
 
to
 

C
lo

strid
iu

m
 
b
o
tu

lin
iu

m
 

ty
p

e 
Co

Y
ib

rio
 
p

arah
aem

o
ly

ticu
s

In
 
c
o
o
p
e
ra

tio
n
 w

ith
 
o
th

e
r 

la
b
o
ra

to
rie

s, 
a 

su
rv

ey
 h

as 
b
een m

ade 
o
f 

th
e 

d
istrib

u
tio

n
 
c
f 

th
is 

o
rg

an
ism
 

in
 

sea w
a
ter, 

sed
im

en
t 

and 
sh

e
llfish

 
tak

en
 

in
 
th

e U
n
ited

 
K

ingdom
. 

In
 
c
o
n
tra

st 
to
 

p
rev

io
u
s 

e
x
p
e
rie

n
c
e, 

th
e 

o
rg

an
ism

 
ap

p
ears 

to
 

be 
w

id
ely

 d
istrib

u
te

d
 
in
 
sed

im
en

ts, 
b
u
t 

is
 
le

ss 
fre

q
u
e
n
tly

 
iso

la
te

d
 

from
 

sea w
ater 

and 
sh

e
llfish

. 
T

he 
d
istrib

u
tio

n
 
ap

p
ears 

to
 

be 
m

ore 
com

m
on 

alo
n

g
 

th
e 

so
u

th
 

and 
so

u
th

-w
est 

co
asts o

f 
E

n
g
lan

d
, 

b
u
t 

it 
is 

in
flu

e
n
c
ed
 

to
 

som
e 

e
x
ten

t 
by 

th
e 

la
b
o
ra

to
ry

 m
ethods 

ad
o

p
ted

, 
A
 rev

iew
 

o
f 

th
e 

in
v

e
stig

a
tio

n
 

w
ill 

be 
p
u
b

lish
ed
 
la

te
 

in
 

1976.

E
c
o
lo

g
ic

a
l 

stu
d
ie

s

G
rav

el 
e
x

tra
c
tio

n

In
 
c
o

o
p

era
tio

n
 w

ith, 
th

e 
L

o
w

esto
ft 

L
ab

o
rato

ry
 
in

v
e
stig

a
tio

n
s 

on 
th

e 
e
ffe

c
ts 

and 
su

b
seq

u
en

t 
reco

v
ery

 fo
llo

w
in

g
 m

arin
e 

g
ra

v
e
l 

e
x
tra

c
tio

n
 

have 
b
een

 m
ade 

o
ff 

th
e 

e
a
st 

o
f 

E
n
g
lan

d
. 

S
tu

d
ies 

have 
b
een

 m
ade 

o
f 

L
ith

o
th

am
n
iu

m
 
d

e
p

o
sits 

o
ff 

so
u
th

-w
est 

E
n

g
lan

d
.

D
um

ping g
ro

u
n

d
s

In
 
o
rd

e
r 

to
 
fu

lfil 
n
a
tio

n
a
l 

re
s
p
o
n
s
ib

ilitie
s
, 

in
v
e
stig

a
tio

n
s 

o
f 

th
e
 m

ajo
r 

a
re

a
s 

o
f w

aste 
d

isp
o

sa
l 

h
av

e 
co

n
tin

u
ed

. 
C

hem
ical 

sed
im

en
t 

and 
b
e
n
th

ic 
in

­
v

e
stig

a
tio

n
s 

h
av

e 
b
een

 m
ade 

o
ff 

th
e 

H
um

ber, 
th

e 
n
o
rth

-e
a
st 

c
o
a
st 

(w
here 

c
o
llie

ry
 w

aste 
is
 
d
e
p
o
site

d
), 

th
e 

T
yne, 

th
e 

T
ham

es 
e
stu

a
ry

, 
o
ff D

evon and 
C

o
rn

w
all, 

th
e
 
B

risto
l 

C
hannel 

and 
in

 L
iv

erp
o

o
l 

B
ay. 

M
ore 

d
e
ta

ile
d
 

ex
am

in
atio

n
 

o
f 

th
e 

stru
c
tu

re
 

o
f 

th
e 

sed
im

en
ts 

h
as 

allo
w

ed
 
a 

c
ritic

a
l 

e
v
a
lu

a
tio

n
 
o
f 

th
e 

b
e
n

th
ic 

p
o
p
u
la

tio
n
s, 

and 
su

ch
 
stu

d
ie

s 
now

 
form

 
an 

in
te

g
ra

l 
p
a
rt 

o
f 

a
li 

b
e
n

th
ic 

in
v
e
stig

a
tio

n
s. 

A
 
d
e
ta

ile
d
 
re

p
o
rt 

o
f 

th
e 

su
rv

ey
s 

c
a
rrie

d
 

o
u

t 
o

ff 
th

e
 
n
o
rth

-e
a
st 

c
o

a
st 

w
ill 

be 
a
v
a
ila

b
le
 
la

te
r 

in
 
th

e 
y
e
a
r.

D
u
rin

g
 
th

e 
y

e
a
r 

a 
d
e
ta

ile
d
 
a
n
a
ly

sis 
h
as 

b
een

 m
ade 

o
f 

th
e 

b
en

th
o
s/sed

im
en

t 
re

la
tio

n
sh

ip
s 

in
 

one m
ajo

r 
dum

ping 
a
rea

 u
sin

g
 
ad

v
an

ced
 

co
m

p
u
ter 

te
ch

n
iq

u
es, 

b
u
t 

it 
h
as 

n
o
t 

b
een

 p
o

ssib
le 

to
 
d

isc
e
rn
 

an
y 

e
ffe

c
ts 

a
ttrib

u
ta

b
le
 
to
 

slu
d
g
e 

dum
ping. 

A
s 

a 
re

su
lt 

o
f 

in
c
re

ase
d
 
e
ffo

rt 
d
ev

o
ted

 
to
 

sed
im

en
to

lo
g

ical 
stu

d
ie

s, 
it 

h
as 

b
een

 
p
o
ssib

le
 
to
 

shew
 
th

a
t 

ab
n

o
rm

al 
g
ro

w
th
 o

f 
o
y
ste

rs 
(£

. 
g

ig
a
s) 

in
 

a 
tra

d
itio

n
a
l 

o
y

ste
r g

ro
w

in
g
 
a
re

a
 
is
 
a
ttrib

u
ta

b
le
 
to
 

th
e 

c
o

n
c
e
n

tra
tio

n
 

and 
p

a
rtic

le
 
siz

e
 

co
m

p
o

sitio
n
 
o
f 

so
lid

s 
in
 
su

sp
en

sio
n
.

T
o
x
ic

o
lo

g
ica

l 
stu

d
ie

s

L
ab

o
rato

ry
 
te

sts
 

o
f 

in
d
u
stria

l 
w

astes

R
o
u
tin

e 
te

sts
 

h
av

e 
b

een
 m

ade 
to
 

d
eterm

in
e 

th
e
 
a
c
u
te 

to
x
ic

ity
 
o
f 

a w
ide 

ran
g

e 
o
f 

in
d

u
stria

l 
w

a
ste

s, 
u
sin

g
 

C
rangon 

and A
gonus. 

T
he 

re
s
u

lts 
h
av

e 
b

een
 

a
p

p
lie

d
 

to
 

sp
e
c
ific

 
d
isch

a
rg

e 
situ

a
tio

n
s, 

o
ffsh

o
re
 

and 
in
 
c
o
a
sta

l 
a
re

a
s.

S
u

b
ieth

a
i 

stu
d
ie

s

T
he 

lo
n
g
-term

 
stu

d
ie

s 
u
sin

g
 
C

rep
id

u
la 

h
av

e 
p
ro

ceed
ed
 
s
a
tis

fa
c
to

rily
. 

E
m

phasis 
h

as 
b
een

 d
ev

o
ted

 
to
 

th
e 

d
ev

elo
p
m

en
t 

o
f 

su
c
c
e
ssfu

l 
b

reed
in

g
 
te

ch
n

iq
u

es, 
and 

in
itia

l 
In

v
e
stig

a
tio

n
s 

h
av

e 
b

een
 
c
a
rrie

d
 

o
u

t 
to
 

d
eterm

in
e 

th
e 

e
ffe

c
ts 

o
f 

d
iffe

re
n
t 

ra
tio

n
s 

on 
c
o
n
d
itio

n
, 

g
ro

w
th
 
ra

te
 

and 
re

p
ro

d
u
ctiv

e 
s
ta

te
. 

T
he
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ex
p

erim
en

ts 
are 

ab
o

u
t 

to
 
e
n
te

r 
th

e
 
p

h
ase w

h
ere 

a 
s
tre

s
s 

fa
c
to

r w
ill 

be 
in

tro
­

d
u

ced
, 

and m
easu

rem
en

ts 
w

ill 
be 

m
ade 

o
f 

oxygen co
n
su

m
p
tio

n
 

and n
itro

g
e
n

 
ex

cretio
n
»

Q
ii 

p
o
llu

tio
n

D
isp

e
rsa

n
t 

and 
o

il 
to

x
ic

ity

T
he 

acu
te 

to
x
ic

ity
 
o
f 

a w
ide 

ran
g
e 

o
f 

d
isp

e
rsa

n
ts 

h
as 

b
een 

te
ste

d
 

by ro
u
tin

e
 

tech
n

iq
u

es 
d
e
scrib

ed
 
p
rev

io
u
sly

»
 

D
ev

elo
p

m
en

tal 
w

ork 
h

as 
b
een

 
c
a
rrie

d
 
o
u
t 

to
 

d
e
v
ise 

te
s
ts
 w

h
ich 

a
re
 
su

ita
b

le
 
fo

r d
eterm

in
in

g
 th

e
 
to

x
ic

ity
 o

f 
d
isp

e
rsa

n
ts 

u
sed

 
a
t 

se
a
, 

w
h
ere 

th
e
re
 
is 

ad
eq

u
ate w

ater 
fo

r 
d
ilu

tio
n
 
o
f 

th
e 

d
isp

e
rsa

n
t/o

il 
m

ix
tu

re
, 

and 
on 

b
each

es, 
w

h
ere 

b
e
n
th

ic 
an

im
als 

a
re 

ex
p
o
sed

 
fo

r a 
sh

o
rt 

p
erio

d
 

to
 
re

la
tiv

e
ly

 h
ig

h
 
c
o
n
c
e
n
tra

tio
n

s 
o
f 

d
isp

ersa
n
ts»
 

T
he 

sea 
te

s
t 

em
ploys 

C
rangon 

and 
m

ix
tu

res 
o
f 

cru
d
e 

o
il 

and 
d
isp

e
rsa

n
t, 

m
ain

tain
ed

 
in
 

su
sp

en
sio

n
 by a

g
ita

tio
n
»

 
P

o
r 

th
e 

sim
u

lated
 
b
each

 
te

s
t 

P
a
te

lla
 a

tta
c
h

e
d
 
to
 
h
ard

 
su

rfa
c
e
s 

a
re
 

ex
p

o
sed

 
in

 
a
ir 

to
 
d
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u
ary

 
1975 

th
e 

L
o
w

esto
ft 

F
ish

e
rie

s 
L

ab
o
rato

ry
 

su
rv

ey
ed
 

th
e 

d
istrib

u
tio

n
 
o
f 

n
u

trie
n

t 
s
a
lts 

in
 
th

e 
so

u
th

ern
 N

o
rth

 
S

ea. 
P

h
o
sp

h
ate 

and 
n
itra

te
 
le

v
e
ls 

in
 
c
o
a
sta

l 
w

aters 
w

ere 
ap

p
ro

x
im

ately
 
tw

ice 
th

o
se 

reco
rd

ed
 

on 
sim

ila
r 

su
rv

ey
s 

d
u
rin

g
 

1961 
and 

1
9
6
2
, 

w
h

ereas 
s
ilic

a
te

 
v
alu

es 
show

ed 
little

 
ch

an
g
e 

eom
pared w

ith
 
th

e 
e
a
rlie

r 
in

v
e
stig

a
tio

n
.

2» 
S

co
tlan

d
 

(A
.D

®
 

M
cIn

ty
re)

1
. 

F
ood 

ch
ain

 
in

v
e
stig

a
tio

n
s

D
u
rin

g
 
th

e 
y
ear m

easu
rem

en
ts 

w
ere 

m
ade 

o
f 

ju
v
e
n
ile

 
p

la
ic

e
 
p
ro

d
u
ctio

n
 
in

 
re

la
tio

n
 
to
 

fo
o
d
 

su
p

p
ly

, 
p
re

d
a
to

rs, 
and w

ater 
q
u
a
lity

 on 
fla

tfis
h
 n

u
rsery

 
g
ro

u
n
d
s. 

T
h
is 

is
 
p
a
rt 

o
f 

a 
c
o
n
tin

u
in

g
 

program
m

e 
on 

th
e 

fa
c
to

rs 
c
o
n
tro

lin
g

 
re

c
ru

itm
e
n
t 

to
 
th

e
 
a
d
u
lt 

stocks®

T
he 

stu
d

y
 

o
f 

ex
p
erim

en
tal 

eco
sy

stem
 
in
 
la

rg
e
 
p
la

stic
 

b
ag

s 
su

sp
en

d
ed
 
in

 th
e 

sea h
as 

b
een

 
ex

ten
d
ed
 
to
 

in
c
lu

d
e 

o
b
se

rv
a
tio

n
s 

on 
th

e 
su

rv
iv

a
l 

and 
g

ro
w

th
 

o
f 

h
e
rrin

g
 

eggs 
and 

la
rv

a
e
.

2
. 

S
h
e
llfish

 
c
u

ltiv
a
tio

n

R
aft 

ex
p
erim

en
ts 

on 
o
y
ste

r 
c
u
ltu

re
 

w
ere 

co
n
tin

u
ed
 
in
 
fiv

e
 
w

est 
c
o

a
st 

sea 
lo

c
h
s. 

In
 fo

u
r 

p
la

ce
s 

C
rasso

stre
a
 
g
ig

as 
grew

 
from

 
O

.lg
 

seed
 
to

 
co

m
m

ercial 
siz

e
 

(ca®
 

50g) 
in
 

1¿- y
e
a
rs 

and 
to
 

100 
g 

in
 
2
Í years®

 
T

he 
fle

sh
 
c
o
n
d
itio

n
 w

as 
g

o
o

d
. 

In
itia

l 
m

o
rta

lity
 w

as 
h

ig
h
 b

u
t 

la
rg

e
r 

an
im

als 
su

rv
iv

ed
 w

e
ll. 

T
ria

ls 
on 

th
e 

sh
o
re 

o
v
er 

a w
ide 

a
re

a 
and 

u
n
d
er v

a
rie

d
 

c
o
n
d
itio

n
s 

g
av

e 
good 

grow
th®
 

G
row

th 
and 

fa
tte

n
in

g
 
in
 
cag

es 
a
t 

LW
N w

ere 
alm

o
st 

as 
good 

as 
in
 
cag

es 
su

sp
en

d
ed
 

from
 
ra

fts
. 

O
strea 

e
d

u
lis 

now
here 

reach
ed

 
co

m
m

ercial 
siz

e 
a
fte

r 
y
e
a
rs.

A 
fu

rth
e
r 

se
ttle

m
e
n
t 

o
f 

C
hlam

ys 
o
p
e
rc

u
la

ris 
seed

 w
as 

o
b
tain

ed
 

and 
g
ro

w
th

 
w

as 
good 

d
u
rin

g
 
th

e 
firs

t 
y
e
a
r.

N
o 

e
x

te
n

sio
n
 

o
f 

th
e
 

know
n 

d
istrib

u
tio

n
 

o
f 

s
h
e
llfis

h
 
p
e
sts 

and 
d
isea

se
s 

in
 
S

c
o
ttish

 w
aters 

w
as 

n
o
ted

 
d
u
rin

g
 
th

e 
y
e
a
r.

3
. 

F
ish

 
farm

in
g
 
- 

d
ise

a
se
 

and 
p

a
ra

site
 
stu

d
ie

s
S

u
rv

ey
s 

o
f w

ild
 
fis

h
 
fo

r 
in

fe
c
tio

u
s 

p
a
n

c
re

a
tic

 
n
e
c
ro

sis 
(IP

N
) 

v
iru

s 
in

 
th

e 
v
ic

in
ity

 
o
f 

a fis
h
 
farm

 know
n 

to
 

h
av

e 
h
ad 

d
ise

ase
d
 

sto
ck
 
fo

r 
5 

y
ears 

h
av

e 
show

n 
it 

is
 
p

re
se

n
t 

in
 <-1 °/o w

ith
in
 
a 

6® 5 
km
 
ra

d
iu

s 
and n

o
t 

d
e
te

c
ta

b
le

 
o
u
tsid

e
 
th

is 
d
ista

n
c
e
 

from
 
th

e
 

farm
 
o
u
tfa

ll 
in

to
 

a 
fresh

w
a
te

r 
lo

c
h
. 

IPN
 

v
iru

s 
w

as 
n
o
t 

d
e
te

c
te

d
 
in
 

spaw
ning 

salm
on 

from
 

each
 
o
f 

IO
 
m

ajo
r 

S
c
o
ttish

 
salm

o
n riv

e
rs

. 
E

x
am

in
atio

n
 
o
f 

farm
ed
 

rain
b
o
w
 
tro

u
t 

su
rv

iv
in

g
 

IPN
 
d

isea
se 

show
ed 

a 
sig

n
ific

a
n
t 

num
ber w

ith
 p

a
n

c
re

a
tic
 

dam
age.

UDN 
and 

a
sso

c
ia

te
d
 

fu
n
g
al 

in
fe

c
tio

n
s 

w
ere 

com
m

on 
in

 w
ild
 

salm
on d

u
rin

g
 

spaw
ning 

tim
e.

S
tu

d
ies 

o
f 

im
m

u
n
isin

g 
reg

im
es 

in
 
rain

b
o
w
 
tro

u
t 

u
sin

g
 
in

je
c
tio

n
s 

o
f 

h
e
a
t. 

k
illed

 
c
e
lls 

o
f 

A
erom

onas 
salm

o
n
icid

a h
av

e 
show

n 
th

a
t 

seco
n
d
ary

 
stim

u
la

tio
n
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o
f 

a
g

g
lu

tin
a
tin

g
 an

tib
o
d
y
 

can 
be 

m
o
d
erately

 
en

h
an

ced 
o
r g

re
a
tly

 
d

im
in

ish
ed

 
d

ep
en

d
in

g
 

on th
e
 

tim
in

g
 
o
f 

in
je

c
tio

n
,

P
le

ro
c
e
rco

id
 
la

rv
a
e
 

o
f D

ip
h
y
llo

b
o
th

riu
m
 

sp
p
, 

w
ere 

fo
u

n
d
 
in
 

3 
y
e
a
r 

o
ld
 

rain
b
o
w

 
tro

u
t 

in
 

one 
in

sta
n

c
e
. 

E
n
cap

su
latio

n
 
o
f 

th
e 

cesto
d
e 

la
rv

a
e
 

on 
th

e 
p

e
rito

n
e
a
l 

su
rfac

e
 

o
f 

th
e 

fle
sh

 
le

d
 
to
 
re

je
c
tio

n
 o

f 
a 

sig
n

ific
a
n

t 
num

ber 
o
f 

fis
h
 
d
e
stin

e
d

 
fo

r hum
an 

co
n
su

m
p
tio

n
.

H
errin

g
 from

 
se

le
c
te

d
 
S

c
o
ttish

 
e
a
st 

and 
n
o
rth

-w
est 

c
o

a
st 

g
ro

u
n

d
s 

show
ed 

96- 
100^

 
in

fe
sta

tio
n
 w

ith
 
la

rv
a
l 

n
em

ato
d
es 

in
 

com
m

on w
ith

 
th

e 
fin

d
in

g
s 

o
f 

p
rev

io
u
s 

y
e
a
rs. 

B
lu

e w
h
itin

g
 w

ere 
a
iso

 
fo

u
n

d
 

to
 

h
av

e 
sig

n
ific

a
n

t 
in

fe
sta

tio
n
s 

ab
o

u
t 

one 
fifth

 
o
f 

a
li 

la
rv

a
e 

o
c
cu

rrin
g
 
in
 
th

e 
fle

sh
, 

Ich
th

y
o

p
h

o
n

u
s 

sp
p

0
, 

a 
sy

ste
­

m
atic 

fu
n
g
al 

p
ath

o
g
en

, 
cau

sed
 

se
rio

u
s 

sp
o
ila

g
e 

in
 

som
e 

c
a
tch

e
s 

o
f w

ild
 

S
c
o
ttish

 
e
a
st 

c
o

a
st 

p
la

ic
e
 

and 
a
iso

 
a 

d
ise

ase
 
c
o

n
d

itio
n
 
in
 

farm
ed
 
p

la
ic

e
.

G
el 

d
iffu

sio
n
 
stu

d
ie

s 
o
f 

th
e 

serum
 
o
f 

in
fe

c
te

d
 w

ild
 
fis

h
 
a
g
a
in

st 
w

hole 
c
e
lls 

and 
sp

o
res 

o
f 

th
e 

fu
n
g
u
s 

p
ro

d
u
ced

 
p
re

c
ip

itin
 

b
an

d
s w

h
ereas 

+-he 
serum

 
o
f 

fish
 

a
p
p
a
ren

tly
 fre

e
 

o
f 

in
fe

c
tio

n
 d

id
 n

o
t. 

T
u
rb

o
t 

cau
g
h
t 

as 
w

ild
 
ju

v
e
n
ile

s 
re

ta
in

e
d
 

som
e 

p
a
ra

site
s 

(M
yxidium

, 
B

o
th

rio
c
e
p

h
a
lu

s) 
a
fte

r 
3 

y
e
a
rs 

o
f 

c
u
lti­

v
a
tio

n
 w

h
ile 

in
fe

c
tio

n
s w

ith
 
o
th

ers^
T

P
listo

p
h

o
riy

“a
p
p
a
re

n
tly

 
d

isap
p

eared
,

A
 
T

rich
o

d
in

a 
sp

, 
cau

sed
 
a 

se
rio

u
s 

in
fe

c
tio

n
 
in

 n
u
rsery

 re
a
re

d
 
ju

v
e
n
ile

 
tu

rb
o

t,

4« 
P

o
llu

tio
n

S
h
e
llfish

 
and 

p
u
b
lic 

h
e
a
lth

A 
se

rv
ic

e
 w

as 
m

ain
tain

ed
 
fo

r 
ad

v
ice 

on 
p
u
rific

a
tio

n
 and 

fo
r 

a
n

a
ly

se
s 

o
f 

sh
e
llfish

 
and w

ater 
fo

r 
se

le
c
te

d
 
p
o
llu

tio
n
 
in

d
ic

a
to

rs.

S
ew

age 
in

p
u
t

S
tu

d
ies 

o
f 

th
e 

e
ffe

c
ts 

o
f 

sew
age, 

b
o
th
 u

n
tre

a
te

d
 

and 
tre

a
te

d
 

co
m

p
o
n
en

ts, 
w

ere 
co

n
tin

u
ed

. 
T

h
is 

w
ork 

in
v
o
lv

e
s 

b
o

th
 
fie

ld
 w

ork 
in
 
in

te
rtid

a
l 

and 
su

b
tid

a
l 

re
g

io
n
s, 

and 
ex

p
erim

en
tal 

in
v
e
stig

a
tio

n
s 

in
 u

n
d
erw

ater 
c
o
n
ta

in
e
rs.

H
eavy m

etals

C
o

n
tin

u
in

g
 

an 
e
x
ten

siv
e
 
p
ro

je
c
t 

on th
e 

e
ffe

c
ts 

o
f 

h
eav

y
 m

etals 
on m

arin
e 

fo
o
d
 
c
h
a
in

s, 
le

a
d
 w

as 
u
sed

 
in
 
ex

p
erim

en
tal 

tan
k
s 

c
o
n
tain

in
g
 p

la
n
ts, 

h
e
rb

i­
v

o
res 

and 
fis

h
 and 

th
e 

ex
p
erim

en
t 

w
as 

ru
n
 
fo

r a 
six

 m
onth p

e
rio

d
 
d
u
rin

g
 

w
h
ich 

e
ffe

c
ts 

a
t 

a
li 

th
re

e
 
tro

p
h
ic
 
le

v
e
ls 

w
ere 

a
sse

sse
d

.

B
aselin

e 
m

o
n
ito

rin
g
 

and 
o
th

e
r p

o
llu

tio
n
 in

v
e
stig

a
tio

n
s

A
n 

e
x

ten
siv

e 
stu

d
y
 o

f 
le

v
e
ls 

o
f 

to
x

ic
 
m

etals 
in
 
fis

h
 fle

sh
 w

as 
u
n
d
ertak

en
 

in
 1

9
7
5

s 
w

hen 
24 

sp
e
cie

s 
o
f 

fis
h
 

and 
sh

e
llfish

 w
ere 

sam
p
led 

from
 
l6
 
p

o
rts 

ro
u

n
d
 

S
co

tlan
d
 

and 
a
iso

 
from

 re
se

a
rc

h
 
v
e
sse

l 
c
a
tch

e
s 

fo
r 

a
n

a
ly

sis 
o
f 

co
p
p
er, 

le
a
d
, 

z
in

a
, 

m
ercu

ry
 

and 
cadm

ium
. 

T
hese 

d
a
ta
 re

p
re

se
n
t 

an 
in

p
u
t 

to
 

b
o
th

 
n
a
tio

n
a
l 

and 
in

te
rn

a
tio

n
a
l 

(IC
E

S
) 

program
m

es.

S
u
rv

e
illa

n
c
e 

o
f 

p
etro

leu
m
 h

y
d
ro

carb
o
n
s 

in
 
th

e
 
N

o
rth

 
S

ea h
as 

co
n
tin

u
ed

 
in

 
c
o
lla

b
o
ra

tio
n
 w

ith
 T

o
rry

 R
esearch

 
S

ta
tio

n
 and 

in
 1975 

th
is 

w
ork w

as 
co

n
­

c
e
n
tra

te
d
 

on 
a 

lin
e
 
o
f 

sta
tio

n
s 

fro
m
 
th

e F
irth

 
o
f F

o
rth

 
to
 

th
e 

F
o
rtie

s 
o
il 

fie
ld

. 
M

ore 
lo

c
a
lise

d
 
in

v
e
stig

a
tio

n
s 

w
ere m

ade 
a
t 

S
u

lio
m
 Y

oe 
and 

S
cap

a 
F

low
 w

h
ere 

o
il 

te
rm

in
a
ls a

re 
b
ein

g
 
c
o

n
stru

c
te

d
. 

E
x
p
erim

en
tal 

w
ork 

on 
o
il 

in
clu

d
ed

 
an
 
ex

am
in

atio
n
 
o
f 

th
e 

e
ffe

c
ts 

on autum
n 

spaw
ned h

e
rrin

g
 

eg
g
s 

and 
la

rv
a
e
 

o
f w

ater 
so

lu
b
le 

fra
c
tio

n
s 

o
f N

o
rth

 
S

ea 
o
il.

M
o
n
ito

rin
g
 
o
f 

th
e
 
e
ffe

c
ts 

o
f 

p
u

lp
 
m

iii 
e
fflu

e
n
t 

h
as 

b
een

 
co

n
tin

u
ed
 
in

 
c
o
lla

b
o
ra

tio
n
 w

ith
 
th

e 
S

c
o
ttish

 M
arin

e 
B

io
lo

g
ic

a
l 

A
sso

c
iatio

n
 

la
b
o
ra

­
to

ry
 
a
t 

O
ban,
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W
ork 

a
t 

th
e
 
P

itlo
c
h

ry
 
L

ab
o
rato

ry

F
u

rth
e
r 

sam
p
les 

o
f 

p
lan

k
to

n
, 

fis
h
 

and 
se

a
l 

b
lu

b
b
er w

ere 
an

aly
sed

 
fo

r 
o
rg

an
o
ch

lo
rin

e 
re

sid
u
e
s 

d
u
rin

g
 

1
9

7
5

* 
T

he 
tw

ice 
y
e
a
rly

 
sam

p
lin

g
 

program
m

e 
o
f 

co
m

m
ercial 

sp
e
cie

s 
o
f 

fis
h
 w

as 
co

n
tin

u
ed
 
fo

r fo
u

r 
sp

e
cie

s 
(co

d
, 

w
h
itin

g
, 

p
la

ic
e
 

and h
e
rrin

g
) 

tak
en
 
in
 
th

e M
oray F

irth
, 

and 
th

e 
C

ly
d

e, 
F

irth
 

o
f 

F
o

rth
 

and V
ik

in
g
 
o
r L

in
g
 

B
ank 

a
re

a
s. 

T
he 

program
m

e 
h
as 

now
 
co

n
tin

u
ed

 
fo

r 
sev

en
 

y
e
a
rs, 

b
u
t 

m
ay 

be 
term

in
ated

 
in

 1976 
to
 

allo
w
 m

ore 
tim

e 
fo

r 
o
th

e
r 

re
se

a
rc

h
. 

O
f 

th
e 

a
re

a
s 

sam
p
led

, 
o
n
ly
 
th

e 
C

lyde 
show

s 
c
o
n
siste

n
tly

 
h
ig

h
 
co

n
tam

in
atio

n
 by D

D
T, 

d
ie

ld
rin

 
and 

PC
B

s.

S
am

ples 
o
f 

h
e
rrin

g
 w

ere 
a
g
a
in
 
tak

en
 from

 
th

e 
C

lyde 
fo

r 
o

rg
an

o
ch

lo
rin

e 
a
n

a
ly

sis 
as 

a 
c
o
n
trib

u
tio

n
 fo

 
th

e 
la

s
t 

y
ear 

o
f 

th
e 

fo
u
r-y

e
a
r 

OECD 
m

o
n
ito

rin
g
 

program
m

e. 
T

he 
re

p
o
rt 

on 
th

is 
in

te
rn

a
tio

n
a
l 

program
m

e 
w

ill 
be 

p
ro

d
u
ced

 
fo

r 
OECD 

d
u

rin
g
 

1976. 
H

errin
g
, 

cod 
and 

p
la

ic
e
 

sam
pled 

fo
r 

th
e 

1975 
IC

E
S 

b
a
se

lin
e
 

stu
d
y
 w

ere 
a
iso

 
an

aly
sed

 
fo

r 
o
rg

an
o
ch

lo
rin

e 
re

sid
u

e
s.

P
lan

k
to

n
 

sam
p
les 

tak
en

 by 
th

e 
In

s
titu

te
 

o
f 

M
arin

e 
E

n
v
iro

n
m

en
tal 

R
esearch

 
in
 
a 

tra
n
se

c
t 

from
 
th

e F
irth

 
o
f 

C
lyde 

to
 

O
cean W

eath
er 

S
h

ip
 
In

d
ia

, 
and 

a
iso

 
on 

a N
o

rth
 A

tla
n

tic
 
d
rift 

c
ru

ise
 

from
 W

est 
S

co
tlan

d
 
to
 
th

e E
n

g
lish

 
C

hannel 
and 

B
risto

l 
C

h
an

n
el, 

h
av

e 
b
een

 
an

aly
sed

 
fo

r 
o
rg

an
o
ch

lo
rin

es 
fo

r 
co

m
p
ariso

n
 w

ith
 
e
a
rlie

r 
p
lan

k
to

n
 
a
n

a
ly

se
s. 

T
he 

ab
n

o
rm

ally
 h

ig
h
 v

alu
es 

in
 
th

e 
F

irth
 

o
f 

C
lyde w

ere 
ag

ain
 
co

n
firm

ed
, 

as 
w

ell 
as 

h
ig

h
 

PC
B 

le
v

e
ls 

in
 
th

e 
B

risto
l 

C
h
an

n
el.

B
lu

b
b
er 

sam
p
les 

from
 

com
m

on 
and 

g
rey

 
se

a
ls 

tak
en

 by 
th

e M
arin

e 
L

ab
o
rato

ry
 

on 
th

e
 
e
a
st 

c
o
a
st 

o
f 

S
co

tlan
d
 
in

 1
9

7
3

-7
4
 w

ere 
an

aly
sed

, 
no 

sig
n

ific
a
n

t 
ch

an
g

e 
in
 
o
rg

an
o
ch

lo
rin

e 
le

v
e
ls 

b
ein

g
 
d
e
te

c
ta

b
le
 

o
v
er 

th
e 

p
e
rio

d
 
sin

c
e 

1
9
6
8

.

A 
n
etw

o
rk
 
o
f 

e
ig

h
t 

sam
p
lin

g
 
sta

tio
n

s 
fo

r 
p
re

c
ip

ita
tio

n
 

on 
th

e 
e
a
st 

c
o
a
st 

o
f 

S
co

tlan
d
 

and E
n
g
lan

d
 w

as 
se

t 
up 

d
u
rin

g
 

1975? 
T

or 
th

e 
p
u
rp

o
se 

o
f 

e
stim

a
tin

g
 
o
rg

an
o
ch

lo
rin

e 
in

p
u
t 

to
 

th
e 

N
o

rth
 

S
ea 

from
 
p
re

c
ip

ita
tio

n
 

and 
d
ry
 fa

llo
u

t. 
A
 

new
 

sam
p
lin

g
 

and 
a
n

a
ly

tic
a
l 

tech
n

iq
u

e 
h

as 
b

een
 
d
ev

elo
p
ed

 
fo

r 
th

e
 
in

v
e
stig

a
tio

n
, 

and 
sam

p
les 

are 
re

tu
rn

e
d
 
to
 
P

itlo
c
h
ry
 
ev

ery
 
th

re
e 

m
o

n
th

s. 
A

n
aly

ses 
w

ere 
co

m
p
leted

 
fo

r 
th

e 
firs

t 
tw

o 
th

ree-m
o
n
th

ly
 p

e
rio

d
s, 

and w
ill 

be 
co

n
tin

u
ed

 
fo

r 
a
t 

le
a
st 

one 
y
e
a
r. 

T
he 

c
o
n
c
e
n
tra

tio
n
s 

m
easu

red 
fo

r 
to

ta
l 

D
D

T 
and PC

B
s 

h
av

e 
so 

fa
r 

b
een

 
le

ss 
th

an
 

5 
p

a
rts 

p
e
r 

trillio
n

 
a
t 

sev
en
 
o
f 

th
e
 
e
ig

h
t 

s
ite

s
.

U
.SoA

o

(C
o

J. 
S

inderm
ann 

and D
.W

. 
M

enzel)

1
. 

M
arin

e 
P

o
llu

tio
n

E
x

p
an

sio
n
 
o
f 

in
te

re
s
t 

in
 

and 
com

m
itm

ent 
to
 

stu
d
ie

s 
o
f 

e
ffe

c
ts 

o
f 

c
o
a
sta

l 
p
o

llu
tio

n
 on 

fis
h
 and 

sh
e
llfish

, 
and 

on 
th

e
 

eco
sy

stem
s 

w
h
ich 

su
p
p

o
rt 

them
, 

co
n
tin

u
ed
 
in
 

1975« 
Im

p
etu

s 
fo

r 
ex

p
an

sio
n
 d

e
riv

ed
 
fro

m
: 

l) 
in

c
rea

sed
 

p
u
b
lic
 

co
n
cern

 
ab

o
u
t 

th
e 

e
ffe

c
ts 

o
f 

o
cean

 
dum

ping 
o
f 

sew
age 

slu
d
g
e 

and 
o
cean

 
sew

age 
d

isp
o

sa
l 

o
u
tfa

lls 
on 

th
e 

c
o

a
sta

l 
en

v
iro

n
m

en
t, 

2) 
th

e 
im

m
inent 

ex
p
an

sio
n
 
o
f 

p
etro

leu
m
 
e
x

p
lo

ra
tio

n
 

and 
p
ro

d
u
ctio

n
 

on 
th

e 
c
o

n
tin

e
n

ta
l 

sh
e
lv

e
s, 

3) 
in

c
re

a
sin

g
 
le

g
a
l 

p
re

ssu
re

s 
on 

in
d
u
strie

s 
to
 
h
a
lt 

o
r 

red
u

ce 
o
cean

 
dum

ping 
p
ra

c
tic

e
s 

and 
4

) 
th

e
 

n
eed 

to
 
u

n
d

erstan
d
 
e
c
o

lo
g

ic
a
l 

im
p
acts 

o
f 

o
ffsh

o
re
 
flo

a
tin

g
 n

u
c
le

a
r g

e
n
e
ratin

g
 
sta

tio
n

s, 
ch

an
n
el 

d
red

g
in

g
, 

deep 
w

ater 
o
il 

te
rm

in
a
ls 

and 
a
rtific

ia
l 

isla
n
d
s. 

O
f 

th
e
se

,th
e
 

o
b
v
io

u
s 

n
eed

 
to

 
u
n
d
erstan

d
 
p
o
ssib

le
 
e
ffe

c
ts 

o
f 

p
etro

leu
m
 
e
x
p
lo

ra
tio

n
 

and 
p
ro

d
u
c
tio

n
 

on 
liv

in
g
 re

so
u
rc

e
s 

o
f 

th
e
 
c
o

n
tin

e
n

ta
l 

sh
elv

es 
h

as 
re

su
lte

d
 
in
 

co
m

p
reh

en
siv

e 
en

v
iro

n
m

en
tal 

stu
d
ie

s 
in
 
a
re

a
s 

w
here 

p
etro

leu
m
 
re

la
te

d
 
a
c
tiv

itie
s
 

are



30

p
lan

n
ed

. 
S

u
b
sta

n
tia

l 
re

se
a
rc

h
 
e
ffo

rt 
is
 

underw
ay 

on 
th

e 
P

a
c
ific

 
and 

G
u
lf 

o
f M

exico 
c
o
a
sts, 

and h
as 

re
c
e
n
tly

 b
een

 
sta

rte
d
 
o
ff 

th
e M

id
d
le 

A
tla

n
tic

 
S

ta
te

s, 
w

ith
 
fe

d
e
ra

l 
fin

a
n

c
ia

l 
su

p
p
o
rt 

(B
u
reau

 
o
f 

L
and 

M
anagem

ent, 
U

»S, 
D

ep
artm

en
t 

o
f 

In
te

rio
r), 

E
stab

lish
m

en
t 

o
f 

an
 
ad

eq
u
ate 

u
n

d
erstan

d
in

g
 

o
f 

e
x

istin
g
 
b
io

lo
g
ic

a
l 

c
o
n
d
itio

n
s 

is 
one 

o
f 

th
e 

o
b
je

c
tiv

e
s 

o
f 

th
e 

program
m

e.

S
tu

d
ies 

o
f 

th
e 

e
ffe

c
ts 

o
f 

o
cean

 dum
ping 

o
f 

sew
age 

slu
d
g
e, 

d
red

g
e 

sp
o
il, 

and 
ch

em
icals 

h
av

e 
in

te
n
sifie

d
, 

w
ith

 
em

p
h

asis 
on 

th
e 

M
id

d
le 

A
tla

n
tic

 
c
o

a
st, 

w
h
ere 

m
uch 

o
cean

 
dum

ping 
o
ccu

rs, 
and w

here 
re

su
ltin

g
 
en

v
iro

n
m

en
tal 

p
ro

b
lem

s 
h
av

e 
b
een

 id
e
n

tifie
d

. 
P

rin
c
ip

a
l 

c
o

n
trib

u
to

rs 
to
 

stu
d
ie

s 
in

c
lu

d
e
 

th
e 

N
atio

n
al 

O
cean

ic 
and A

tm
o
sp

h
eric 

A
d

m
in

istratio
n
 

(N
O

A
A

) 
o
f 

th
e
 

U
,S

0 
D

ep
artm

en
t 

o
f 

C
om

m
erce, 

w
ith

 
its

 
M

arin
e E

co
sy

stem
s 

A
n
aly

sis 
(M

ESA
 P

rogram
m

e 
and 

its
 
N

atio
n
al 

S
ea G

ran
t 

P
rogram

m
e) 

and 
th

e 
U

,S
, 

E
n
v
iro

n
m

en
tal 

P
ro

te
c
tio

n
 A

gency, 
th

ro
u

g
h
 
its

 
in

te
rn

a
l 

sy
stem

 
o
f 

re
se

a
rc

h
 
la

b
o
ra

to
rie

s 
as 

w
ell 

as 
its

 
ex

tram
u

ral 
g

ra
n

t 
program

m
e.

S
ev

eral 
en

v
iro

n
m

en
tal 

co
n

tam
in

an
t 

p
ro

b
lem

s 
h

av
e 

re
c
eiv

e
d
 
p
u
b
lic 

a
tte

n
tio

n
 

d
u
rin

g
 

1975« 
PC

B
®

s 
h
av

e 
b
een

 
id

e
n

tifie
d
 
a
t 

su
b
sta

n
tia

l 
le

v
e
ls 

in
 fish

e
s 

o
f 

th
e 

G
reat 

L
ak

es 
and 

in
 
c
e
rta

in
 A

tla
n
tic

 
c
o
a
st 

riv
e
rs, 

re
su

ltin
g
 
in
 

som
e 

c
lo

su
re

s 
o
f 

fish
e
rie

s
. 

A
d
d
itio

n
a
lly

, 
th

e 
ch

em
ical 

"k
ep

o
n
e" 

(c
h
lo

ro
d
e
c
o
n
e
), 

a 
c
h

lo
rin

a
te

d
 
h
y
d
ro

carb
o
n
 
in

se
c
tic

id
e
, 

w
as 

re
le

a
se

d
 
in
 
la

rg
e
 
q
u
a
n
titie

s 
in
 

an 
im

p
o

rtan
t 

o
y

ste
r-p

ro
d

u
c
in

g
 riv

e
r 

(Jam
es) 

trib
u
ta

ry
 
to
 

C
h
esap

eak
e 

B
ay, 

and 
re

su
lte

d
 
in
 
c
lo

su
re 

o
f 

th
e 

e
n
tire

 
riv

e
r 

to
 
fish

in
g
. 

In
 a

d
d
itio

n
 

to
 
th

e 
e
x
ten

siv
e
 
fie

ld
 
stu

d
ie

s 
o
f 

co
n
tam

in
an

ts 
and 

th
e
ir 

e
ffe

c
ts, 

a num
ber 

o
f 

s
ta

te
, 

fe
d
e
ra

l 
and u

n
iv

e
rsity

 la
b
o
ra

to
rie

s 
a
re 

c
a
rry

in
g
 

on 
ex

p
erim

en
tal 

stu
d
ie

s 
o
f v

a
rio

u
s 

ch
em

ical 
p
o
llu

ta
n
ts 

- 
p

a
rtic

u
la

rly
 
lo

n
g

-term
 
stu

d
ie

s 
a
t 

en
v

iro
n

m
en

tal 
le

v
e
ls. 

Im
p

o
rtan

t 
in

g
re

d
ie

n
ts 

o
f 

th
e 

la
b
o
ra

to
ry
 
stu

d
ie

s 
a
re
 h

isto
p
a
th

o
lo

g
ic

a
l 

and 
p

h
y

sio
lo

g
ic

a
l 

e
ffe

c
ts.

R
ep

o
rts 

o
f 

red
 
tid

e
 

o
u
tb

reak
s, 

p
o
ssib

ly
 a

sso
c
ia

te
d
 w

ith
 
in

c
rea

se
d
 
n

u
trie

n
t 

lo
ad

in
g
 
o
f 

e
stu

a
rin

e
 

and 
c
o
a
sta

l 
w

a
ters, 

have 
in

c
rea

se
d
 
in
 

th
e 

p
a
st 

se
v
e
ra

l 
y
e
a
rs 

on 
th

e 
N

ew
 E

n
g
lan

d
 

and 
M

iddle 
A

tla
n
tic

 
c
o
a
sts 

o
f 

th
e 

U
n
ited

 
S

ta
te

s, 
O

u
tb

reak
s 

o
f G

o
n
y
au

lax 
(an

d 
a
sso

c
ia

te
d
 
sh

e
llfish

 
p

o
iso

n
in

g
) 

o
ccu

rred
 
in

 
1972, 

1974 
and 

1975 
on 

th
e 

N
ew
 E

n
g
lan

d
 
c
o
a
st, 

and 
bloom

s 
o
f 

a num
ber 

o
f 

o
th

e
r 

p
h
y
to

p
lan

k
to

n
 

o
rg

an
ism

s 
h
av

e 
becom

e 
an

n
u
al 

o
ccu

rren
ces 

in
 p

a
rts 

o
f 

th
e M

id
d

le A
tla

n
tic

 
B

ig
h
t 

(p
a
rtic

u
la

rly
 
in
 
th

e 
N

ew
 

Y
ork B

ig
h
t 

a
re

a
).

P
o

llu
tio

n
 
a
sso

c
ia

te
d
 
p

u
b

lic 
h
e
a
lth

 
p
ro

b
lem

s 
in

 U
n
ited

 
S

ta
te

s 
w

aters 
h

av
e 

re
ce

iv
ed
 
a
tte

n
tio

n
 d

u
rin

g
 1975° 

A
n 

im
p

o
rtan

t 
stu

d
y
 
re

la
tin

g
 
in

c
rea

sed
 

p
rev

alen
ce 

o
f 

g
a
stro

in
te

stin
a
l 

in
fe

c
tio

n
s 

in
 b

a
th

e
rs 

w
ith

 
d

eg
rees 

o
f 

p
o
llu

tio
n
 

o
f 

re
c
re

a
tio

n
a
l 

c
o
a
stlin

e
 

w
as 

re
p

o
rte

d
, 

and 
co

n
cern

 
ab

o
u

t 
su

rv
iv

a
l 

and 
in

fe
c
tiv

ity
 
o
f v

iru
se

s 
in

 m
arin

e 
w

aters 
h

as 
re

su
lte

d
 
in

 
in

c
e
p
tio

n
 

o
f 

se
v

e
ra

l 
new

 
and 

m
ajo

r 
stu

d
ie

s 
o
f 

th
e
se
 

p
ro

b
lem

s,

2, 
M

arin
e 

A
q
u
acu

ltu
re

C
om

m
ercial m

arin
e 

a
q
u
a
cu

ltu
re
 
in
 
th

e 
U

n
ited

 
S

ta
te

s 
is
 
la

rg
e
ly
 lim

ite
d
 
a
t 

p
re

sen
t 

to
 
o
y
ste

rs 
and 

p
e
n
-re

a
re

d
 

salm
o
n
id

s. 
In

c
re

a
sin

g
 
re

lu
c
ta

n
c
e
 

on 
th

e 
p
a
rt 

o
f 

p
o

te
n

tia
l 

in
v

e
sto

rs 
h

as 
re

su
lte

d
 

from
 
re

c
e
n
t 

fa
ilu

re
s
 

to
 

reach
 

co
m

m
ercial 

v
ia

b
ility

 
(due 

in
 
p
a
rt 

to
 

in
ad

eq
u
ate 

tech
n
o
lo

g
y
) 

in
 

sh
rim

p
 

and 
pom

pano 
c
u
ltu

re
.

A
ttem

p
ts 

to
 

d
ev

elo
p
 

an 
ad

eq
u
ate 

te
c
h

n
o

lo
g

ic
a
l 

b
ase 

fo
r 

co
m

m
ercially

 
su

c
c
e
ssfu

l 
o
p
e
ra

tio
n
s 

a
re
 
p

ro
ceed

in
g
 
fo

r 
salm

o
n

id
s, 

fre
sh

-w
a
te

r 
sh

rim
p
s 

(M
acro

b
rach

iu
m

)
, 

A
m

erican
 
lo

b
ste

rs, 
b
ay
 
sc

a
llo

p
s 

and 
p
en

aeid
 

sh
rim

p
s? 

w
ith

 
le

sse
r 

e
ffo

rts 
on 

sp
e
cie

s 
su

ch 
as 

m
u

lle
ts, 

a
b

alo
n

e
s, 

m
u

ssels,
E

u
ro

p
ean 

o
y
ste

rs, 
strip

e
d
 b

a
ss, 

and 
o

th
e
rs. 

M
ost 

o
f 

th
e 

su
p

p
o

rt 
fo

r 
th

e
se

 
re

se
a
rc

h
 a

c
tv

itie
s
 
is
 

p
ro

v
id

ed
 

by fe
d
e
ra

l 
fu

n
d

in
g
 

from
 
th

e
 
U

,S
, 

D
ep

art­
m

ent 
o
f 

C
om

m
erce, 

th
ro

u
g
h
 
its

 
N

atio
n

al 
O

cean
ic 

and 
A

tm
o
sp

h
eric 

A
d

m
in

istra
tio

n
 

elem
en

ts 
(th

e 
N

atio
n

al M
arin

e 
F

ish
e
rie

s 
S

erv
ice 

and 
th

e
 
N

atio
n

al 
S

ea 
G

ran
t 

P
rogram

m
e) 

and 
som

e 
ris

k
 
c
a
p

ita
l 

from
 p

riv
a
te
 
in

d
u
strie

s.
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A
 
n

a
tio

n
a
l 

a
q
u
a
cu

ltu
re 

p
lan

 
fo

r 
th

e 
U

n
ited

 
S

ta
te

s 
h

as 
b

een 
p
rep

ared
 

and 
d
istrib

u
te

d
 

by 
th

e
 
N

atio
n
al 

O
cean

ic 
and A

tm
o
sp

h
eric 

A
d

m
in

istratio
n
 

(N
O

A
A

), 
o
u
tlin

in
g
 re

sp
o

n
s
ib

ilitie
s
, 

p
lan

n
in

g
 g

ro
u

p
s, 

p
o
lic

ie
s 

and 
c
o
o
rd

in
a
tio

n
.

T
he 

docum
ent 

o
u
tlin

e
s 

a w
id

e-ran
g
in

g
 
1

0
-y

ear 
program

m
e 

to
 

en
co

u
rag

e 
c
u
ltu

re
 

o
f 

fish
e
ry
 
p

ro
d

u
cts 

by p
riv

a
te
 
e
n
te

rp
rise

s 
fo

r 
sa

le
 

and 
by p

u
b

lic 
ag

en
cies 

to
 
in

c
re

a
se
 
n
a
tu

ra
l 

sto
c
k

s. 
T

he 
p
lan

 
sp

e
c
ifie

s 
th

e 
ro

le
s 

and 
re

sp
o
n
sib

ilitie
s 

o
f 

fe
d
e
ra

l 
and 

sta
te
 

g
o
v
ern

m
en

ts, 
u
n
iv

e
rsitie

s 
and 

p
riv

a
te
 
in

d
u
stry

, 
and 

se
ts 

p
rio

ritie
s 

on 
sp

e
cie

s 
to
 
re

c
e
iv

e
 
m

ajo
r 

a
tte

n
tio

n
.

C
lo

sed
 

sy
stem

 re
a
rin

g
 

o
f 

b
iv

a
lv

e 
m

o
llu

scs 
and 

salm
o
n
id

s 
h
as 

p
ro

g
ressed

 
to
 

th
e 

p
ilo

t 
p
la

n
t 

sta
g

e, 
ev

en 
th

o
u
g
h
 
fu

rth
e
r 

re
se

a
rc

h
 
is
 

n
eed

ed
 
in

 
a
re

as 
su

ch
 
as 

lo
w

-co
st 

d
ie

ts, 
d
e
n
itrific

a
tio

n
, 

d
ise

ase
 
c
o
n
tro

l, 
spaw

ning 
in

h
ib

itio
n
 and 

b
ro

o
d
 

sto
ck

 
m

ain
ten

an
ce. 

M
ajo

r 
fo

c
i 

fo
r 

th
is 

w
ork 

a
re 

S
ea G

ran
t 

su
p
p
o
rted

 
p
ro

je
c
ts 

a
t 

th
e 

U
n

iv
e
rsity

 o
f 

R
hode 

Isla
n
d
 

and 
th

e 
U

n
iv

e
rsity

 
o
f D

elaw
are. 

A 
d

e
ta

ile
d
 
re

p
o
rt 

on 
s
ilo

 
c
u

ltu
re
 

o
f 

salm
o
n
id

s 
w

as 
p

re
sen

te
d
 
a
t 

la
s
t 

y
e
a
r’s 

C
om

m
ittee 

M
eetin

g
, 

and 
is
 
a
v

a
ila

b
le
 

to
 

in
te

re
ste

d
 m

em
bers.

S
h
e
llfish

 h
a
tc

h
e
rie

s, 
o
fte

n
 
as 

a
d
ju

n
cts 

to
 

o
th

e
r 

ty
p
es 

o
f 

sh
e
llfish

 
in

d
u
stry

 
o
p
e
ra

tio
n
, 

a
re 

ex
p
an

d
in

g
 
in
 

num
ber 

slo
w

ly
. 

A
bout 

15 
such

 
co

m
m

ercial 
h
a
tc

h
e
rie

s, 
o
f 

v
ary

in
g
 
c
a
p
a
c
itie

s, 
now

 
e
x
ist, 

d
iv

id
ed

 
ro

u
g
h
ly
 
ev

en
ly
 b

etw
een

 
th

e
 A

tla
n
tic

 
and 

P
a
c
ific

 
c
o
a
sts 

o
f 

U
n
ited

 
S

ta
te

s.
A
 
tra

d
e
 
o

rg
a
n

isa
tio

n
 

(S
h
e
llfish

 H
atch

ery
 A

sso
c
ia

tio
n
) 

h
as 

b
een

 
fo

rm
ed

.
M

ost 
o
f 

th
e
 

p
ro

d
u
ctio

n
 
o
f 

th
e 

h
a
tc

h
e
rie

s 
is
 

c
o

n
ce

n
trate

d
 

on 
o

y
ste

rs 
(o

f 
se

v
e
ra

l 
sp

e
c
ie

s) 
and 

clam
s, 

w
ith

 
lim

ite
d
 
e
ffo

rts 
on 

ab
alo

n
e 

and 
b
ay 

sc
a
llo

p
s,,

D
esp

ite 
o

c
c
asio

n
a
l 

su
ccess 

sto
rie

s 
- 

su
ch
 
as 

th
e 

re
c
e
n
t 

d
ev

elo
p
m

en
t 

o
f 

p
e
n
-re

a
re

d
 

salm
on 

c
u
ltu

re
 
in
 
th

e 
P

a
c
ific

 
N

o
rth

w
est 

- 
th

e 
ex

p
an

sio
n

 
o
f 

m
arin

e 
a
q
u
a
cu

ltu
re
 
in
 
th

e 
U

n
ited

 
S

ta
te

s 
h

as 
b
een

 
slo

w
. 

A
t 

p
re

se
n

t 
m

any 
o
f 

th
e 

sm
all 

e
n
te

rp
rise

s 
sta

rte
d
 
in
 
th

e 
e
a
rly

 
1

9
7

0
’s 

h
av

e 
d
is­

ap
p

eared
, 

le
av

in
g
 
th

e 
fie

ld
 

to
 

a 
sm

all 
num

ber 
o
f 

la
rg

e
 
d

iv
e
rsifie

d
 

co
m

p
an

ies 
w

hose 
p
ro

fits 
are 

d
e
riv

ed
 

from
 
o
th

e
r 

ty
p
es 

o
f 

p
ro

d
u
c
tio

n
, 

and 
w

ho 
do 

n
o

t 
depend 

on 
to

o
 
ra

p
id
 m

ovem
ent 

o
f 

th
e
ir 

a
q

u
a
cu

ltu
re 

o
p
e
ratio

n
s 

to
 

a b
reak

-ev
en

 p
o

in
t. 

T
he 

p
rin

c
ip

a
l 

d
e
te

rre
n
t 

to
 

co
m

m
ercial 

v
ia

b
ility

 
fo

r m
uch 

o
f 

m
arin

e 
a
q
u
a
cu

ltu
re 

is
 
c
le

a
rly

 
a 

d
e
fic

ie
n
t 

te
c
h

n
o

lo
g

ic
a
l 

b
ase.

U
oS

.S
.R

.

(A
.F

. 
K

arp
ev

ich
)

F
iv

e 
m

illio
n
 

eggs 
o
f 

p
in

k
 

salm
on w

ere 
d
e
liv

e
re

d
 
to
 

th
e
 
fish

-re
a
rin

g
 

sta
tio

n
s 

o
f 

th
e 

M
urm

ans 
re

g
io

n
 
in
 

1975°

In
 

1975 
ab

u
n
d
an

t 
sto

ck
 

o
f 

a
d
u
lt 

p
in

k
 

salm
on m

ig
ran

ts, 
m

ain
ly
 

from
 
th

e 
n
a
tu

ra
l 

sp
aw

n
in

g
 in

 
1973» 

re
tu

rn
e
d
 

to
 

th
e 

riv
e
rs 

o
f 

N
o
rth

ern
 E

u
ro

p
e.

A
bout 

200 
000 

fis
h
 w

ere 
re

g
iste

re
d
 
in
 
th

e w
aters 

o
f 

th
e 

M
urm

ansk 
and 

A
rk

h
an

g
elsk

 
re

g
io

n
s.

In
 

1975 
th

e 
co

u
n
t 

o
f 

young p
in

k
 

salm
on 

dow
nstream

 m
ig

ran
ts 

th
a
t 

spaw
ned 

in
 n

a
tiv

e
 
w

aters 
w

as 
co

n
d

u
cted

.

In
 

1973 
an

d 
1974 

young p
in

k
 

salm
o
n
s 

w
ith

 
th

e
 
le

n
g

th
 
o
f 

38-41 
m

m
 

and 
a w

eig
h

t 
o
f 

2
8
0
-4

2
0 m

g w
ere 

re
le

a
se

d
 
in

to
 
L

atv
ian

 
riv

e
rs. 

T
he 

young grew
 w

ell 
and 

in
 

Ju
n

e
-Ju

ly
 

1974 
and 

1975 
a
d
u
lt 

salm
on 

(III-IV
 
stag

e
 

o
f m

a
tu

ra
tio

n
) 

a
rriv

e
d
 
to

 
spaw

n, 
th

e 
m

ean 
le

n
g

th
 

o
f 

m
ales 

b
ein

g
 

5
0

.1
 

and 
4

9
-6
 

cm
, 

m
ean w

eig
h
t 

I
.9

6
 

and 
I

.77 
k
g
, 

o
f 

fem
ales 

- 
47°3 

and 
45°5 

cm
, 

w
eig

h
in

g
 
1

.4
7
 

an
d 

1
.3

5
 

kg 
re

sp
e
c
tiv

e
ly

.

U
n
fo

rtu
n
ate

ly
 no 

in
fo

rm
a
tio

n
 

on 
th

e 
a
rriv

a
l 

and 
sp

aw
n

in
g 

o
f 

p
in

k
 

salm
on 

in
 

th
e 

riv
e
rs 

o
f 

th
e 

n
eig

h
b
o
u
rin

g
 
c
o

u
n

trie
s 

w
as 

re
c
eiv

e
d
 

by th
e
 

U
SSR

.
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L
ack 

o
f 

su
ch
 
in

fo
rm

atio
n
 m

ade 
it 

d
iffic

u
lt 

to
 

e
stim

a
te
 
th

e
 
b
io

lo
g
ic

a
l 

e
ffe

c
tiv

e
n

e
ss 

o
f 

th
is 

w
ork.

In
 

1976 
o
b
serv

a
tio

n
s 

on 
d
o
w

n
-stream

 m
ig

ra
tio

n
 

o
f 

young p
in

k
 

salm
on 

and 
ru

n
 
o
f 

a
d
u
lt 

m
ig

ran
ts 

in
to
 

th
e 

riv
e
rs 

w
ill 

be 
co

n
tin

u
ed

.






