
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

.I969/E
S

I 

A
d
m

in
istrativ

e 
R

ep
o
rt

F
i
s
h
e
r
i
e
s
 

I
m

p
r
o

v
e
m

e
n

t
 

C
o
m

m
it

t
e
e

B
y 

B
.I. 

B
Y

B
EEI

1968

R
ep

o
rts 

on w
ork 

done 
have 

o
n
ly
 b

een
 
re

c
eiv

e
d
 

from
 

som
e 

c
o

u
n

trie
s. 

Ire
la

n
d

 
re

p
o
rts 

th
a
t 

th
e
re
 
is
 

v
ery

 
little

 
w

ork 
in
 
th

e 
fie

ld
 

o
f 

th
e 

C
om

m
ittee.

B
elgium

 

(E
, 

L
elo

u
p
)

Im
provem

ent

E
tu

d
e 

d
es 

c
o
n
d
itio

n
s 

b
io

lo
g
iq

u
e
s 

a
c
tu

e
lle

s 
d
'u

n
e 

zone 
c
ô
tiè

re
 

en 
vue 

de 
l

’in
s
ta

lla
tio

n
 
d

'u
n
 
ég

o
u

t.

P
ré

v
isio

n
s 

1969

P
o

u
rsu

ite
 

d
es 

re
c
h

e
rc

h
e
s 

e
n
tre

p
rise

s 
en 

I9
6

8
.

C
anada

(R
.W

. 
T

rite
s)

T
he 

a
c
tiv

itie
s
 
re

p
o

rte
d
 a

re
 

b
ased

 
on w

o
rk u

n
d
ertak

en
 

by 
th

re
e
 

F
ed

eral 
A

g
en

cies? 
F

ish
e
rie

s 
R

esearch
 

B
o

ard
, 

D
ep

artm
en

t 
o
f 

F
ish

e
rie

s, 
and 

th
e 

D
ep

artm
en

t 
o
f E

n
erg

y
, 

M
ines 

and R
eso

u
rces.

P
ollu

tio
n

S
tu

d
ies 

on 
b
io

lo
g
ic

a
l 

in
d

ic
a
to

rs 
o
f m

ine 
p

o
llu

tio
n
 

(C
u 

and 
Z

n) 
w

ere 
c
a
rrie

d
 

o
u
t 

in
 
th

e 
HW

 M
iram

ich
i 

R
iv

er 
a
rea

 
o
f 

n
o

rth
e
rn
 

Few
 

B
ru

n
sw

ick
.

H
erb

aceo
u

s 
D

ico
ty

led
o
n
s 

w
ere 

alm
o
st 

co
m

p
letely

 
ab

sen
t 

from
 
b
an

k
s 

o
f 

p
o
llu

te
d

 
stre

tc
h
e
s. 

M
o
n
o
co

ty
led

o
n
s 

and E
q
u
isetu

m
 w

ere 
n
o
t 

a
p

p
a
re

n
tly

 a
ffe

c
te

d
 

by 
le

v
e
ls 

o
f p

o
llu

tio
n
 
en

co
u
n
tered

. 
B

en
th

ic 
p
la

n
t 

co
m

m
u

n
ities, 

form
ed by 

a
lg

ae
, 

d
iffe

re
d
 
q
u
ite

 
m

ark
ed

ly
 
acco

rd
in

g
 
to
 
th

e 
v
a
rio

u
s 

d
eg

rees 
o
f m

ine 
p

o
llu

tio
n

 
en

co
u
n
tered

. 
Q

u
a
n
tita

tiv
e
 

b
o

tto
m
 

sam
p
les 

o
f 

in
v

e
rte

b
ra

te
s 

are 
b
ein

g
 
e
v
a
lu

a
ted

. 
H

ydropsyche 
(c

a
d

d
isflie

s) 
d

o
m

in
ated

 
in
 

som
e 

o
f 

th
e 

m
ore 

p
o
llu

te
d
 
p

a
rts 

and 
T

a
b

e
lla

ria
 

w
ere 

v
irtu

a
lly

 
a
b

se
n

t. 
In

 u
n
p
o
llu

te
d
 
a
re

a
s 

o
f 

th
e 

sam
e 

stream
, 

th
e 

m
ost 

ab
u
n
d
an

t 
T

u
b
e
lla

ria
 

w
ere 

C
ura 

fo
rem

an
n
i 

and D
u
g
esia 

tig
rin

a
.

A 
sm

all, 
c
o
n
tro

lle
d
 
fie

ld
 

ex
p

erim
en

t 
w

ith
 ETA

 
(n

itrilo
tria

c
e
tic

 
a
c
id

) 
to
 

red
u
ce 

d
e
le

te
rio

u
s 

e
ffe

c
ts 

o
f 

C
u 

and 
Z

n 
p
o
llu

tio
n
 y

ie
ld

ed
 
p
ro

m
isin

g
 
re

su
lts. 

In
 

a 
stream

, 
a
rtific

ia
lly

 
p

o
llu

te
d
 

by 
Z

n 
an

d 
C

u 
su

lfa
te

s, 
ETA

 p
ro

te
c
te

d
 b

o
th

 
n
a
tu

ra
l 

a
q

u
a
tic 

in
v
e
rte

b
ra

te
s 

and 
cag

ed
 
fis

h
 

from
 
co

p
p
er 

and 
zin

c 
p
o
iso

n
in

g
. 

D
u
rin

g
 

a 
2 

m
onth 

la
b
o
ra

to
ry
 
te

s
t, 

sm
all 

salm
o
n 

liv
e
d
 

and 
grew

 
as 

w
ell 

as 
c
o
n
tro

ls 
w

hen 
h
eld

 
in
 

ETA
 
its

e
lf, 

an
d 

in
 
stro

n
g
 

(40 
to

x
ic
 
u

n
ite

) 
zin

c-co
p
p

er 
c
o
n
c
e
n
tra

tio
n
, 

p
iu

s 
H

TA
; 

n
o
r 

d
id
 
th

e
se
 

ex
p
erim

en
tal 

c
o

n
d

itio
n
s 

cau
se 

any 
h
isto

p
a
th

o
lo

g
y
 beyond

 
th

a
t 

fo
u
n
d
 
in
 
c
o
n
tro

ls. 
In
 
la

b
o
ra

to
ry
 
te

s
ts

, 
LITA 

dam
pened 

th
e 

av
o
id

an
ce 

re
a
c
tio

n
 
o
f 

salm
on 

to
 

zin
c 

by a 
te

n
-tim

e
s 

fa
c
to

r.

T
o

x
ic

ity
 
o
f 

se
v
e
ra

l 
in

se
c
tic

id
e
s 

to
 

salm
on h

as 
b

een
 
te

ste
d

. 
F

o
r 

tw
o 

o
f 

th
e
 

m
ore 

im
p

o
rta

n
t, 

P
hospham

idon 
and 

S
u
m

ith
io

n
, 

le
th

a
l 

th
re

sh
o
ld

s 
w

ere 
a
t 

1 
m

g
/l.P

re
lim

in
ary

 
su

rv
ey

s 
o
f 

th
e 

M
iram

ich
i 

R
iv

er 
e
stu

a
ry
 

show
ed 

a 
h

ig
h
 
d

eg
ree 

o
f 

o
rg

an
ic 

p
o

llu
tio

n
. 

T
he 

o
rg

an
ic 

com
pounds 

have 
b

een
 
iso

la
te

d
 

from
 
th

e 
e
fflu

e
n
t 

and 
se

p
ara

te
d
 
in

to
 
fo

u
r 

fra
c
tio

n
s. 

O
f 

th
e
se

, 
th

e 
n
e
u
tra

l 
fra

c
tio

n
 

c
o

n
tain

s 
m

ain
ly
 
a
lip

h
a
tic

, 
aro

m
atic, 

and 
a 

sm
all 

am
ount 

o
f 

p
o
ly

n
u
clear 

h
y
d
ro

carb
o
n
s. 

T
he 

a
c
id

ic
 

and 
re

sid
u
a
l 

fra
c
tio

n
s 

c
o
n
tain

 
p
h
en

o
ls; 

th
e 

b
a
sic
 

. 
fra

c
tio

n
 
h
as 

n
o
t 

y
e
t 

b
een

 a
n
a
ly

se
d

.

F
o
llo

w
in

g
 

up 
p
rev

io
u
s 

w
ork w

hich
 

show
ed 

th
a
t 

ex
p

o
su

re 
o
f 

b
ro

o
k
 
tro

u
t 

fo
r 

24 h
o
u
rs 

to
 

su
b
le

th
a
l 

DDT 
co

m
p
letely

 p
rev

en
ted

 
le

a
rn

in
g
 
o
f 

a 
co

n
d

itio
n

ed
 

av
o
id

an
ce 

resp
o

n
se 

in
 

a 
tw

o
-ch

am
b
ered 

ch
o
ice 

b
o
x
, 

tro
u

t 
w

ere 
tra

in
e
d
 
to
 

e
x
h
ib

it



2

th
e 

p
ro

p
e
lle

r 
ta

li 
re

fle
x
. 

E
x
p
o
su

re 
to
 
su

b
le

th
a
l 

D
D

T 
(20 

ppb) 
p
rev

en
ted

 
e
sta

b
lish

m
en

t 
o
f 

th
e 

sim
p

le 
co

n
d

itio
n

ed
 
re

fle
x
 
in
 
th

e 
m

a
jo

rity
 
o
f 

fish
,

E
he 

num
ber 

o
f 

tria
ls
 
re

q
u
ire

d
 
fo

r 
th

e
 
rem

ain
d

er v
as 

sig
n
ifie

a
n
tly

 
in
 
ex

cess 
fo

r 
th

o
se m

ade 
fo

r 
c
o
n
tro

lle
d
 
fis

h
. 

T
he 

w
ork 

to
 
d

a
te 

su
g
g
ests 

th
a
t 

su
b
le

th
a
l 

D
D

T 
a
ffe

c
ts 

le
a
rn

in
g
 
a
b

ility
 
o
f 

fis
h
 by a

c
tin

g
 

upon 
c
e
n

tra
l 

n
erv

o
u
s 

stru
c
tu

re
.

T
he 

n
eed

s 
fo

r 
q
u
a
n
tita

tiv
e
 

in
fo

rm
atio

n
 

on 
flu

sh
in

g
 
o
f 

e
stu

a
rie

s 
and 

c
o
a
sta

l 
em

baym
ents 

in
 

o
rd

er 
to
 
p
re

d
ic

t 
th

e
 
c
a
p

a
c
ity

 
o
f 

a 
p

a
rtic

u
la

r 
a
rea

 
to

 
accep

t 
p
o
llu

ta
n

ts 
and m

ain
tain

 
e
fflu

e
n
t 

c
o
n
c
e
n
tra

tio
n
s 

below
 
sp

e
c
ifie

d
 
le

v
e
ls,- 

co
n

tin
u

e 
to
 
in

c
re

a
se

. 
In
 

I9
6
8
 

a 
b
rie

f 
su

rv
ey

 w
as 

c
a
rrie

d
 

o
u
t 

in
 
th

e 
P

icto
u

 
a
rea

 
o

f 
N

ova 
S

c
o

tia
 

co
m

p
lem

en
tin

g
 
th

e 
w

ork 
done 

e
a
rlie

r (1965) 
to
 

d
eterm

in
e 

flu
sh

in
g
 c

h
a
ra

c
te

ristic
s 

an
d 

p
re

d
ic

t 
d
istrib

u
tio

n
 

and 
c
o
n
c
e
n
tra

tio
n
 
o
f 

e
fflu

e
n

t. 
T

he 
1968 

su
rv

ey
 w

as 
c
a
rrie

d
 

o
u
t 

in
 
o
rd

er 
to
 

d
eterm

in
e 

th
e 

new
 
flo

w
 p

a
tte

rn
s 

in
 

th
e 

a
re

a
, 

re
su

ltin
g
 

from
 
th

e 
c
o

n
stru

c
tio

n
 
o
f 

a 
causew

ay
 
in
 
P

icto
u
 

H
arb

o
u
r 

and 
th

e 
e
lim

in
a
tio

n
 

o
f 

tid
a
l 

ex
ch

an
g
e 

in
 B

oat 
H

arb
o
u
r.

P
ro

b
leins 

in
P

ro
d
u
c
tio

n
 

of S
eed 

O
y
sters

T
he 

su
p
p
ly
 
o
f 

seed
 
o

y
ste

rs 
h

as 
alw

ay
s 

b
een

 
an
 
im

p
o
rtan

t 
lim

ita
tio

n
 

on 
th

e 
re

a
lisa

tio
n
 
o
f 

th
e
 
fu

ll 
p
o
te

n
tia

l 
o
f 

th
e 

o
y
ste

r 
in

d
u

stry
 
o
f 

e
a
ste

rn
 

C
anada»

T
o 

th
e
 
v

a
ria

b
le
 

sev
ere 

c
lim

a
te 

o
f 

th
e 

a
re

a 
h

as 
b

een 
ad

d
ed 

a 
g
e
n
e
ra

l 
e
c
o
lo

g
ic

a
l 

d
e
te

rio
ra

tio
n
 
o
f 

th
e
 

k
ey 

sp
aw

n
in

g 
a
re

as 
in
 
th

e 
c
re

ek
s, 

re
su

ltin
g
 
in
 

o
n
ly

 
o
c
ca

sio
n
a
l 

n
a
tu

ra
l 

re
c
ru

itm
en

t 
in

 m
any a

re
a
s.

T
he 

E
x

p
erim

en
tal 

S
h

e
llfish

 
H

atch
ery

 a
t 

E
lle

rs
lie

, 
P

.E
.I. 

h
as 

p
lay

ed
 

an 
im

p
o
rtan

t 
ro

le
 
in
 
th

e 
in

v
e
stig

a
tio

n
 

o
f 

th
e 

fa
c
to

rs 
im

p
o
rtan

t 
in
 

seed
 
o
y
ste

r 
p

ro
d

u
ctio

n
 u

n
d
er 

c
o
n
tro

lle
d
, 

h
a
tch

e
ry
 c

o
n
d
itio

n
s 

and 
in
 
th

e 
fie

ld
. 

In
 
th

e 
p
a
st 

few
 y

e
a
rs 

co
m

m
ercially

 
a
p
p
lic

a
b
le
 

m
ethods 

h
av

e 
benn 

d
ev

elo
p
ed
 

and 
show

n 
to
 

be 
b
io

lo
g

ic
a
lly

 
fe

a
sib

le
 
in
 
e
a
ste

rn
 

C
anada.

T
he 

program
m

e 
h
as 

in
clu

d
ed
 
in

v
e
stig

a
tio

n
 
o
f 

tech
n

iq
u

es 
o
f m

ass 
c
u

ltu
re

 
o
f 

th
e 

fla
g
e
lla

te
s
 

u
sed

 
as 

fo
o
d
 
fo

r 
la

rv
a
l 

m
o
llu

scs, 
A
 p

a
ste

u
riz

a
tio

n
 
tech

n
iq

u
e, 

ra
th

e
r 

th
an
 
th

e 
n

o
rm

al 
a
u
to

c
la

v
in

g
, 

h
as 

b
een

 
show

n 
to
 

be 
sa

tisfa
c
to

ry
, 

and 
even 

ad
v
an

tag
eo

u
s, 

in
 
p
re

p
arin

g
 
c
u
ltu

re
 

m
ed

ia. 
S

ev
eral 

good 
sp

e
cie

s 
h
av

e 
been 

ad
ap

ted
, 

a
fte

r 
se

v
e
ra

l 
g

e
n

e
ra

tio
n

s, 
to
 

g
ro

w
th
 
in
 n

a
tu

ra
l 

su
n

lig
h

t, 
and 

a 
sim

p
le, 

w
a
te

r-c
o

o
le

d
, 

c
u
ltu

re
 
ap

p
aratu

s 
d
ev

elo
p
ed

. 
S

uch 
c
u
ltu

re
 
is 

now
 w

ell 
w

ith
in
 

tie- 
co

m
p

eten
ce 

o
f 

co
m

m
ercial 

h
a
tch

e
ry
 
o
p
e
ra

to
rs. 

A
s 

an 
a
lte

rn
a
tiv

e
 
to
 

th
e 

d
o
u
b
tfu

lly
 

econom
ic 

a
lte

rn
a
tiv

e
s 

now
 
a
v
a
ila

b
le

, 
th

is 
h

as 
g
re

a
t 

co
m

m
ercial 

p
ro

m
ise 

fo
r 

b
o

th
 h

a
tch

e
ry
 an

d n
a
tu

ra
l 

p
ro

d
u
c
tio

n
.

R
eso

u
rc

e 
.D

evelopm
ent 

B
ran

ch
 
o
f 

th
e 

D
ep

artm
en

t 
o
f F

ish
e
rie

s 
o
f 

C
anada

T
h
is 

is
 

an
 
a
p
p
lie

d
 
sc

ie
n
c
e 

o
rg

a
n

isa
tio

n
 

em
p
lo

y
in

g
 b

io
lo

g
ists, 

e
n
g
in

e
e
rs, 

te
c
h
n
ic

ia
n
s, 

fish
 c

u
ltu

rists
 

and 
o

th
e
r 

s
ta

ff 
in
 

a 
w

ide 
v
a
rie

ty
 
o
f 

ta
sk

s 
re

la
te

d
 

to
 
p
ro

te
c
tin

g
, 

m
anaging 

and 
ex

p
an

d
in

g
 

som
e 

o
f 

C
an

ad
a's 

m
ost 

v
a
lu

ab
le 

fish
 

and 
s
h

e
llfis

h
 re

so
u
rc

e
s. 

In
 
th

e 
A

tla
n
tic

 
P

ro
v

in
ces 

o
f 

C
anada 

(N
ew
 B

ru
n
sw

ick
,

N
ova 

S
c
o
tia

, 
P

rin
c
e 

E
dw

ard 
Isla

n
d
 

and 
N

ew
foundland) 

th
e 

o
v
e
ra

ll 
aim

 
o
f 

th
e 

B
ran

ch 
is
 

to
 
p
ro

te
c
t 

an
d
, 

w
here 

eco
n
o
m

ically
 
fe

a
sib

le
, 

ex
p
an

d 
o
p
p
o
rtu

n
itie

s 
fo

r 
fish

in
g

. 
T

he 
re

sp
o
n

sib
ilitie

s 
o
f 

th
e 

R
eso

u
rce 

D
evelopm

ent 
B

ran
ch

, 
th

e
re

fo
re

, 
c
lo

se
ly
 
p
a
ra

lle
ls 

th
e 

in
te

re
s
t 

o
f 

th
e 

F
ish

e
rie

s 
Im

provem
ent 

C
om

m
ittee, 

Som
e 

ex
am

p
les 

o
f p

ro
je

c
ts 

c
a
rrie

d
 

o
u

t 
by 

th
e 

B
ran

ch
 
a
re

s-

1
• 

M
actag

n
a
e

A
tla

n
tic

 
S

alm
on 

S
m

olt 
S

ta
tio

n
, 

N
ew
 B

ru
n
sw

ick

A
n 

im
p

o
rtan

t 
co

m
m

ercial 
and 

sp
o

rt 
fish

e
ry
 
is 

th
re

a
te

n
e
d
 

by 
th

e 
M

actaquac 
H

y
d

ro
e
le

c
tric 

P
ow

er D
an 

on 
th

e 
S

a
in

t 
Jo

h
n R

iv
er 

in
 

N
ew
 B

ru
n
sw

ick
. 

M
ain

ten
an

ce 
o
f th

e
 
S

a
in

t 
Jo

h
n
 R

iv
er A

tla
n
tic
 

salm
on ru

n
 
h

as 
d
ep

en
d
ed 

on 
su

c
c
e
ssfu

l 
spaw

ning 
o
f 

a
d
u
lt 

fis
h
 in

 
th

e 
h

ead
w

aters. 
F

u
tu

re 
p
ro

d
u
ctio

n
 
o
f 

sm
o
lts 

from
 
th

e
se

 
h
ead

w
aters 

is
 
u
n
lik

e
ly
 

due 
to
 

h
ig

h
 
tu

rb
in

e
 
m

o
rta

litie
s 

a
t ih

ree 
su

ccessiv
e 

h
y
d
ro

e
le

c
tric

 
dana 

lo
c
a
te

d
 
in
 
th

e
 
p

a
th
 
o
f 

th
e 

seaw
ard

 m
ig

ra
tin

g
 
sm

o
lts. 

A
n 

a
d
d
itio

n
a
l 

p
ro

b
lem

 
is
 

th
e 

c
re

a
tio

n
 

o
f 

a 
six

ty
-m

ile
-lo

n
g
 re

se
v
o
ir 

above 
th

e 
M

actaquac 
D

an w
h
ich m

ay re
su

lt 
in
 
in

c
rea

sed
 
p
re

d
a
tio

n
 

and 
a 

d
elay

 
in
 

seaw
ard 

m
ig

ratio
n

. 
T

o 
overcom

e 
th

e
se
 
d
iffic

u
ltie

s
, 

th
e 

la
rg

e
st 

A
tla

n
tic
 

salm
on 

sm
o
lt 

re
a
rin

g
 
sta

tio
n
 
in
 th

e 
w

o
rld

 h
as 

b
een

 
c
o
n
stru

c
te

d
 

b
elo

w
 th

e 
dam

. 
A
 

sm
o
lt 

p
ro

d
u
ctio

n
 
o
f 

8
0

0
,0

0
0
 
p
e
r y

e
a
r 

is
 
re

q
u
ire

d
 
to
 
re

p
lac

e
 

th
e 

n
a
tu

ra
l 

p
ro

d
u
ctio

n
 

lo
st 

above 
th

e 
dam

. 
S

e
le

c
tiv

e
 
b

reed
in

g
 

and 
sm

o
lt 

tag
g
in

g
 
is
 

b
ein

g
 

co
n
d
u
cted

 
and 

a 
to

ta
l 

assessm
en

t 
w

ill 
be 

m
ade 

to
 
e
v

a
lu

a
te
 

th
e 

e
ffe

c
tiv

e
n
e
ss 

o
f h

a
tch

e
ry

 
sm

o
lt 

p
ro

d
u

ctio
n
 
in
 m

ain
tain

in
g
 
th

e 
fish

e
ry

.



2
. 

S
a
in

t 
Jo

h
n
 R

iv
er 

P
o
llu

tio
n
 A

b
atem

en
t, 

N
ew
 

B
runsw

ick

G
ro

ss 
p
o
llu

tio
n
 

from
 
su

lp
h
ite

 
p

u
lp
 

and 
p
ap

er m
ills 

and 
th

e 
d
an

g
er 

o
f 

p
ro

p
o

sed
 
su

lp
h
ate 

p
u
lp
 m

ills 
en

d
an

g
er 

th
e 

fish
 p

ro
d
u
cin

g
 
c
a
p

c
ity

 
o
f 

th
is 

im
p
o
rtan

t 
salm

on riv
e
r 

in
 N

ew
 B

ru
n
sw

ick
. 

A
d
d
itio

n
al 

p
o
llu

tio
n
 

from
 

fo
o
d

 
p
ro

c
essin

g
 
p
la

n
ts, 

a
g
ric

u
ltu

ra
l 

sp
ray

s 
and 

d
o
m

estic 
sew

age 
w

o
rsen

s 
th

is 
d
an

g
ero

u
s 

situ
a
tio

n
. 

A
n 

e
x
ten

siv
e
 

program
m

e 
o
f 

d
e
te

c
tio

n
 

and m
o

n
ito

rin
g
 h

as 
h
een

 
in

itia
te

d
 

by 
th

e 
R

eso
u
rce 

D
evelopm

ent 
B

ran
ch
 
to
 
a
sse

ss 
th

e
 
e
x
te

n
t 

and 
n
a
tu

re 
o
f 

th
e 

p
o
llu

ta
n
ts. 

N
ew
 
tech

n
iq

u
es 

are 
b
ein

g
 
ex

p
lo

red
 
to
 

fin
d
 

w
ays 

to
 

red
u
ce 

to
x
ic

ity
 

an
d 

B
.O

.D
, 

from
 
p

u
lp

-m
ill 

e
fflu

e
n
ts,

5
* 

S
alm

on R
e
h
a
b
ilita

tio
n
 

on 
th

e 
E

ast 
R

iv
er. 

N
ova 

S
c
o
tia

A
 re

h
a
b

ilita
tio

n
 

program
m

e 
is
 

underw
ay 

to
 
re

-e
sta

b
lish

 
ru

n
s 

o
f 

A
tla

n
tic
 

saln
o
n
 
e
lim

in
a
te

d
 

by h
y
d
ro

e
le

c
tric

 
pow

er 
in

s
ta

lla
tio

n
s 

in
 
th

is 
N

ova 
S

c
o

tia
n
 
riv

e
r. 

S
eaw

ard m
ig

ratin
g
 A

tla
n

tic
 

S
alm

on 
sm

o
lts, 

th
e
 

p
ro

g
en

y
 

o
f 

a
d
u
lt 

saln
o
n
 
tra

n
sfe

rre
d
 
to
 

th
e 

riv
e
r 

from
 

a 
n
earb

y
 
stre

a
n

, 
a
re 

d
iv

e
rte

d
 

from
 
th

e 
pow

er 
can

al 
to
 
th

e m
ain riv

e
r 

below
 
th

e 
pow

er 
dam

 
so 

as 
to
 

e
lim

in
a
te 

tu
rb

in
e
 
m

o
rta

litie
s. 

A
 
lo

w
er 

fish
. 

g
u
id

in
g
 

sy
stem

 
is
 

th
e 

m
ain 

fe
a
tu

re
 

o
f 

th
e 

d
iv

e
rsio

n
 

sy
stem

. 
E

a
rly

 
re

su
lts 

in
d
ic

a
te
 
th

a
t 

90 
p
er 

c
e
n

t 
o
f 

th
e 

dow
n

stream
 m

ig
ratin

g
 
sn

o
lts 

can
 

be 
su

c
c
e
ssfu

lly
 
d
iv

e
rte

d
. 

D
ata 

on 
th

e 
b
eh

av
io

u
r 

o
f 

spaw
ning 

salm
o

n
, 

fresh
w

a
te

r m
o
rta

litie
s 

and 
th

e 
dynam

ics 
o
f 

stream
 
p
ro

d
u
ctio

n
 

a
re 

b
ein

g
 g

a
th

e
re

d
.

4
o 

A
tlan

tic
 

S
alm

on 
S

paw
ning 

C
h
an

n
el, 

N
ew

foundland

T
he 

firs
t 

c
o
n
tro

lle
d
 

flo
w
 

spaw
ning 

ch
an

n
el 

fo
r A

tla
n
tic
 

salm
on w

as 
b
u
ilt 

on 
In

d
ia

n
 R

iv
er, 

N
ew

foundland 
in
 

1963 
to
 
re

p
lac

e
 

se
v
e
ra

l 
m

iles 
o
f n

a
tu

ra
l 

spaw
ning 

g
ro

u
n

d
s 

lo
st 

to
 
h

y
d

ro
e
le

c
tric

 
pow

er 
d
ev

elo
p
m

en
t. 

E
x
ten

siv
e 

e
v
a
lu

a
tio

n
 
tech

n
iq

u
es 

a
re 

underw
ay 

to
 

d
eterm

in
e 

th
e 

e
ffe

c
tiv

e
n
e
ss 

o
f 

th
e 

spaw
ning 

ch
an

n
el 

in
 

m
a
in

ta
in

in
g
 A

tla
n

tic
 

salm
on p

o
p
u
la

tio
n
s. 

In
fo

rm
atio

n
 

on 
egg 

to
 
fry

 
su

rv
iv

a
l, 

spaw
ning 

b
eh

av
io

u
r, 

sex
 ra

tio
s 

and 
e
a
rly

 
life

 
h

isto
ry
 
stu

d
ie

s 
a
re 

a
v
a
ila

b
le

.
A 

seco
n

d
 

sp
aw

n
in

g 
ch

an
n
el 

h
as 

b
een

 
c
o
n
stru

c
te

d
 

on 
th

e 
E

x
p

lo
its 

R
iv

er u
p
stream

 
o
f 

an
 
o
b
stru

c
tio

n
 w

h
ich

 b
lo

ck
s 

ap
p
ro

x
im

ately
 

80 
p
e
r 

cen
t 

o
f 

th
e 

riv
e
r 

fo
r 

p
o
te

n
tia

l 
salm

on 
p
ro

d
u
c
tio

n
. 

T
he 

spaw
ning 

ch
an

n
el 

is
 

an
 
attem

p
t 

to
 

p
ro

v
id

e 
id

e
a
l 

sp
aw

n
in

g 
en

v
iro

n
m

en
t 

so 
as 

to
 
in

c
re

a
se
 

th
e 

siz
e
 

o
f 

th
e 

spaw
ning 

ru
n
 
to

 
p

o
p

u
late 

th
e 

u
p
stream

 
a
re

a
s,

5
0 

Oy
ste

r 
Farm

in
g E

x
p

erim
en

ts 
on 

P
rin

ce 
E

dw
ard 

Isla
n
d

P
re

lim
in

ary
 
re

s
u
lts 

in
d
ic

a
te
 
th

a
t 

th
e 

b
o
tto

m
 m

anagem
ent 

tech
n

iq
u

e 
o
f p

la
n
tin

g
 b

ro
k
en
 
sc

a
llo

p
 
sh

e
ll 

is
 
u
se

fu
l 

in
 
e
a
ste

rn
 

C
anada, 

A 
tw

o 
to

 
th

irte
e
n

-fo
ld
 
in

c
re

a
se
 
in
 
sp

a
t 

se
ttle

m
e
n
t 

w
as 

ach
iev

ed
. 

T
he 

w
o

rld
's 

firs
t 

m
o
b
ile 

o
y
ste

r 
h
a
tch

e
ry
 is 

te
stin

g
 
p
o
te

n
tia

l 
s
ite

s
 
fo

r 
co

m
m

ercial 
h

atch
ery

 
lo

c
a
tio

n
. 

A
s 

a 
re

su
lt 

o
f w

ork 
in
 

I9
6
8
, 

a 
p

riv
ately

-o
w

n
ed
 

co
m

m
ercial 

u
n
it 

h
as 

now
 b

een
 
c
o
n
stru

c
te

d
 

on 
one 

s
ite

 
w

h
ich w

as 
te

ste
d
.

D
enm

ark 

(O
. 

B
agge)

O
xygen 

co
n
su

m
p
tio

n
 
as 

a 
fu

n
c
tio

n
 

o
f 

feed
in

g
 
le

v
e
l 

and 
body 

siz
e
 

h
as 

been 
stu

d
ie

d
 

on 
T

ila
p
ia
 
in
 
a
q

u
a
ria

.
T

he 
sp

eed
 
o
f 

d
ig

e
stio

n
 
in
 
re

la
tio

n
 
to
 

tem
p
eratu

re 
h

as 
b

een
 
stu

d
ie

d
 

on 
cod 

and 
th

e 
com

m
on 

sea 
sco

rp
io

n
 
in
 
a
q
u
a
ria

.

F
in

lan
d

 

( A
 • 

V
o
ip

io
)

F
in

lan
d
 h

as 
sta

rte
d
 b

ila
te

ra
l 

in
v
e
stig

a
tio

n
s 

on 
th

e 
p
o
llu

tio
n
 
c
o

n
d

itio
n

s 
in
 
th

e 
G

u
lf 

o
f 

F
in

lan
d
 w

ith
 
th

e 
S

o
v
iet 

s
c
ie

n
tis

ts.
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G
erm

any 

(A
. 

K
o
tth

au
s)

’B
io

lo
g
isch

e 
A

n
sta

lt 
H

elg
o
lan

d
*

C
u
ltu

re 
ex

p
erim

en
ts w

ith
 
d
iffe

re
n
t 

N
o

rth
 

S
ea 

fish
, 

e
sp

e
c
ia

lly
 
so

le 
and 

tu
rb

o
t, 

have 
b
een

 
co

n
tin

u
ed

.

T
he 

a
d
a
p
ta

b
ility

 
o
f rain

b
o
w
 
tro

u
t 

to
 
d
iffe

re
n
t 

s
a
lin

itie
s
 

h
as 

b
een 

in
v
e
stig

a
te

d
 

(to
g

e
th

e
r w

ith
 
th

e 
’In

s
titu

t 
fü

r 
H

y
d
ro

b
io

lo
g
ie 

und 
B

isc
h
e
re

i
w

isse
n
sch

a
ften

 
d
er 

U
n

iv
e
rsitä

t 
H

am
burg’ 

and 
th

e 
’In

stitu
t 

fü
r K

ü
sten

- 
und 

B
in

n
en

fisc
h

e
re

i’).

In
 

1968 
th

e 
in

v
e
stig

a
tio

n
s 

on 
th

e 
s
p

littin
g
 

up 
o
f 

o
il 

by m
icro

b
es 

w
ere 

co
n
tin

u
ed

, 
L

arg
e 

sc
a
le
 
te

sts
 

on 
th

e 
p

ro
p

ag
atio

n
 
o
f 

o
il-s

p
littin

g
 m

icro
b

es 
w

ere 
c
a
rrie

d
 

o
u
t 

in
 b

a
sin

s 
h
o
ld

in
g
 

100 
litre

s
 

o
f 

se
a-w

ate
r, 

w
ith

 a
d
d
itio

n
 
o

f 
o
il 

a
g
g
lu

tin
a
n
ts 

an
d 

in
o
rg

a
n
ic
 
n
u
tritiv

e
 
s
a
lts

. 
T

he 
to

x
ic

ity
 

o
f 

d
iffe

re
n
t 

em
u

lg
ativ

e 
su

b
stan

ces 
to
 
n
a
tu

ra
l 

p
o
p
u
la

tio
n
s 

o
f m

arin
e m

icro
b
es, 

en
rich

ed
 

o
il 

s
p

littin
g
 
b
a
c
te

ria
e
 
in
 
th

e 
se

a, 
and 

b
a
c
illic

u
ltu

re
s 

w
ere ..tested

.
In

v
e
stig

a
tio

n
s 

on 
th

e
 

o
ccu

rren
ce 

and 
d
istrib

u
tio

n
 

o
f 

o
il-s

p
littin

g
 b

a
c
te

ria
e

 
in
 
th

e 
sea 

and 
in
 
lito

ra
l 

sed
im

en
ts, 

p
o

llu
te

d
 

by 
o
il, 

w
ere 

a
iso

 
c
a
rrie

d
 
o

u
t.

T
he 

in
flu

en
c
e
 

o
f 

su
lp

h
u
ric

-a
c
id
 w

aste 
w

aters 
o
f 

a 
tita

n
 
p
ro

d
u
cin

g
 p

la
n

t 
on 

p
la

n
k
to

n
ic 

fla
g

e
lla

te
s
 

w
as 

te
ste

d
, 

e
sp

e
c
ia

lly
 w

ith
 reg

ard
 

to
 
th

e
ir 

p
ro

p
ag

atio
n

.

S
p
e
cia

l 
in

v
e
stig

a
tio

n
s 

w
ere 

c
a
rrie

d
 

o
u
t 

on 
th

e 
p

re
se

n
t 

b
io

lo
g
ic

a
l 

sta
tu

s 
o
f 

th
e 

p
ro

sp
e
c
tiv

e 
dum

ping 
g

ro
u

n
d
 
fo

r 
su

lp
h
u
ric

-a
c
id
 w

astes 
o
f 

a 
tita

n
 
p

ro
d

u
cin

g
 

facto
ry

«

’D
eu

tsch
es 

Hydro
g
rap

h
isc

h
es 

In
s
titu

t’

A
 new

 
d

ev
ice 

h
as 

b
een

 
d
ev

elo
p

ed
 
fo

r 
th

e 
re

g
is

tra
tio

n
 
o
f a

c
id
 w

astes 
in
 
th

e 
se

a. 
T

he 
p
H

-v
alu

es 
o
f 

th
e 

w
ater n

e
a
r 

to
 

th
e 

b
o
tto

m
 
is 

co
n
tin

u
o
u
sly

 
reco

rd
ed

 
dow

n, 
to
 

a m
axim

um
 
d
ep

th
 
o
f 

50 
m

etres.

In
 

1969 
in

v
e
stig

a
tio

n
s 

on 
th

e 
ch

em
ical 

ch
an

g
es 

in
 
th

e 
sea 

b
ro

u
g

h
t 

ab
o

u
t 

by 
su

lp
h
u
ric 

a
c
id
 w

astes 
w

ill 
be 

sta
rte

d
.

’In
s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
en

fisch
erei*

T
he 

to
x
ic

ity
 
o
f 

d
e
te

rg
e
n

ts 
in
 re

la
tio

n
 
to
 

th
e 

s
a
lin

ity
 
o
f 

sea-w
ater w

as 
stu

d
ie

d
 

by 
in

v
e
stig

a
tio

n
s 

on 
e
e
ls 

an
d 

se
v

e
ra

l 
c
ru

sta
ce

a
n
 
sp

e
c
ie

s. 
I
t 

w
as 

fo
u
n
d
 
th

a
t 

th
e 

to
x
ic

ity
 
is
 
in

c
re

a
sin

g
 w

ith
 
in

c
re

a
sin

g
 
s
a
lin

ity
 
o
f 

th
e
 
w

ater.

N
eth

erlan
d

s 

(P
. 

K
o
rrin

g
a)

W
ith

in
 
th

e
 
M

in
istry

 
o
f W

aterw
o
rk

s 
re

se
a
rc

h
 w

as 
c
a
rrie

d
 

o
u

t 
on 

d
isp

o
sa

l 
o
f w

aste 
in

to
 

th
e 

sea 
and 

e
stu

a
rie

s 
by 

sh
ip
 

and 
by 

p
ip

e
-lin

e
.

T
he 

stu
d
ie

s 
o
f 

e
stu

a
rie

s 
w

ere m
ain

ly
 

co
n
cern

ed
 w

ith
 

oxygen 
c
o
n
ten

t, 
w

h
ereas 

th
e 

stu
d
ie

s 
in
 
th

e 
sea 

w
ere 

m
ain

ly
 

on m
ix

in
g
 

an
d 

d
iffu

sin
g
 
p

ro
c
e
sse

s.

In
c
id

e
n

ta
l 

m
easu

rem
en

ts 
and 

co
u
n
ts 

w
ere 

c
a
rrie

d
 

o
u
t 

by 
o

th
e
r 

in
s
titu

te
s

 
on n

itrite
, 

n
itra

te
, 

z
in

c, 
p
h
o
sp

h
ate, 

p
ro

d
u

c
tiv

ity
 

an
d 

p
h
y
to

p
lan

k
to

n
.

W
ith

in
 th

e
 

fram
ew

ork 
o
f 

th
e 

In
te

rn
a
tio

n
a
l 

C
om

m
ittee 

fo
r 

th
e 

P
ro

te
c
tio

n
 

o
f 

th
e 

R
h
in

e 
a
g
a
in

st 
P

o
llu

tio
n

, 
a 

g
re

a
t 

num
ber 

o
f 

d
a
ta 

w
as 

o
b
tain

ed
 

on 
o
x

y
g
en

, 
c
h
lo

rid
e
, 

su
lp

h
a
te

, 
p
h
en

o
l, 

ra
d

io
-a

c
tiv

ity
, 

BO
D

, 
iro

n
, 

pH
, 

am
m

onia 
and 

p
h
o
sp

h
ate 

o
f 

th
is 

riv
e
r, 

w
hich h

as 
su

ch
 

a 
g
re

a
t 

in
flu

en
c
e
 

on 
th

e 
q
u
a
lity

 
o
f 

tile 
c
o

a
sta

l 
se

a-w
ate

r.

A
 num

ber 
o
f 

In
s
titu

te
s 

m
ade 

m
ore 

o
r 

le
ss 

re
g
u
la

r 
o
b
se

rv
a
tio

n
s 

o
f 

th
e 

s
a
lin

ity
 
o
f 

th
e 

c
o
a
sta

l 
sea

-w
ate

r.

In
 
th

e 
F

ish
e
rie

s 
L

ab
o

rato
ry
 a 

c
la

ssic
a
l 

a
n
a
ly

tic
a
l 

m
ethod w

as 
w

orked 
o
u
t 

on 
th

e
 

ch
em

ical 
d

e
term

in
a
tio

n
 

o
f 

tra
c
e
s 

o
f 

o
rg

an
ic 

m
ercu

ry
 
in
 
fish

.
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N
orw

ay 

(F
. 

B
ey

er)

'F
isk

e
rid

ire
k

to
ra

te
ts 

H
a
v

fo
rsk

n
in

g
sin

stitu
tt’ 

(K
r.F

r. 
W

iborg, 
B

. 
B

o
h
le), 

B
erg

en
, 

in
 
c
o

-o
p

era
tio

n
 w

ith
 

’S
ta

te
n

s 
B

io
lo

g
isk

e 
S

ta
sjo

n
’ 

(G
. 

D
an

n
ev

ig
i 

F
lo

d
ev

ig
en

, 
h
av

e 
co

n
tin

u
ed
 
th

e
ir 

ex
p
erim

en
ts 

w
ith

 
c
u

ltiv
a
tio

n
 
o
f 

b
lu

e 
m

u
ssels 

(M
y
tilu

s 
e
d

u
lis) 

on 
sy

n
th

e
tic

 
fib

re
 
ro

p
es 

su
sp

en
d
ed
 

from
 
ra

fts
 

o
f m

o
d

erate 
siz

e
 
in
 
v

a
rio

u
s 

lo
c
a
litie

s
 
alo

n
g
 
th

e 
c
o
a
st 

b
etw

een
 

O
slo 

an
d 

B
erg

en
.

M
apping 

o
f n

a
tu

ra
l 

sto
ck

s 
o
f 

Ic
ela

n
d
 
sc

a
llo

p
 

(C
hlam

ys 
isla

n
d
ic

u
s) 

in
 

th
e 

B
ear 

Isla
n
d
 
re

g
io

n
 w

as 
u

n
d

ertak
en

 by V
ib

o
rg

.

A
t 

th
e 

’In
s
titu

tt 
fo

r M
arin

 B
io

lo
g
i’, 

U
n
iv

e
rsity

 
o
f 

O
slo

, 
a M

aster*
s 

T
h
esis 

on 
th

e 
h
y
d
ro

g
rap

h
y
 

and 
ch

em
istry

 
in
 

a 
h

e
a
v

ily
 p

o
llu

te
d
 
b
a
sin

 
in
 
th

e 
O

slo 
F

jo
rd
 w

as 
co

m
p
leted

 
(A

.T
. 

A
n

d
ersen

). 
In
 
co

n
n

ectio
n
 w

ith
 
th

a
t 

an
o
th

er 
M

aster’s 
T

h
esis 

w
as 

co
m

p
leted

, 
d
e
a
lin

g
 w

ith
 
v
a
ria

tio
n
s 

w
ith

 
d
ep

th
 and 

tim
e 

in
 
th

e 
zo

o
p
lan

k
to

n
 

and m
acro

b
en

th
o
s 

in
 
th

e 
sam

e 
a
re

a
. 

S
p
e
cia

l 
a
tte

n
tio

n
 w

as 
p
aid

 
to
 

th
e 

lim
itin

g
 
e
ffe

c
ts 

o
f 

th
e 

p
o

llu
tio

n
 

(B
. 

B
ra

ate
n
).

S
tu

d
ies 

o
f 

th
e 

d
isp

e
rsio

n
 
o
f 

p
o
llu

ta
n
ts 

and w
ater 

ex
ch

an
g
e 

in
 
v
ario

u
s 

p
a
rts 

o
f 

th
e 

O
slo 

F
jo

rd
 
a
rea

 
and 

on 
th

e 
so

u
th
 
c
o

a
st 

o
f 

N
orw

ay w
ere 

co
n
d
u
cted

 
by 

th
e
 

’N
orsk 

In
s
titu

tt 
fo

r V
an

n
fo

rsk
n
in

g
 

(NAVA)’ , 
O

slo
.

T
o
tal 

ß 
-ra

d
io

a
c
tiv

ity
 w

as 
m

easu
red

 
in
 
fish

 
from

 
S

k
ag

errak
, 

th
e
 w

estern
 

and 
n

o
rth

e
rn
 
c
o

a
st 

o
f N

orw
ay, 

and 
th

e 
B

aren
ts 

S
ea 

by 
th

e 
’F

isk
e
rid

ire
k
to

ra
te

ts 
H

a
v
fo

rsk
n
in

g
sin

stitu
tt’, 

B
erg

en
. 

A
cco

rd
in

g
 
to
 
th

e
se
 
m

easu
rem

en
ts, 

th
e 

ra
d
io

a
c
tiv

ity
 
in
 
th

e 
fish

 w
as 

on 
an
 
av

erag
e 

o
n
ly
 
ab

o
u
t 

7Í0 g
re

a
te

r 
th

an
 
th

e 
n
a
tu

ra
l 

a
c
tiv

ity
, 

w
h
ich 

is
 

due 
to
 

p
o
tassiu

m
-4

0
.

A
 
su

rv
ey
 
o
f 

th
e 

so
u
rces 

an
d 

p
ro

b
lem

s 
o
f 

p
o
llu

tio
n
 
in
 

N
orw

egian 
c
o
a
sta

l 
w

aters 
w

as 
p

re
sen

te
d
 
in
 
th

e
 
re

p
o
rt 

o
f 

th
e
 

C
o
m

m
ittee’s 

W
orking 

G
roup 

on 
P

o
llu

tio
n
 
o
f 

th
e 

N
o
rth

 
S

ea.

S
w

eden

(B
.I. 

D
ybern)

S
ev

eral 
in

s
titu

te
s
 

an
d 

la
b
o
ra

to
rie

s 
a
re 

now
 
co

n
cern

ed
 w

ith
 
c
o
a
sta

l 
and 

open 
sea 

p
o
llu

tio
n
 
p
ro

b
lem

s. 
S

one 
o
f 

th
e 

m
ost 

im
p
o
rtan

t 
in

v
e
stig

a
tio

n
s 

a
re 

lis
te

d
 h

ero
.

B
a
ltic

 
S

ea. 
In

v
e
stig

a
tio

n
s 

on 
th

e 
oxygen 

d
e
fic

it 
p
ro

b
lem

 
and 

th
e 

in
flu

e
n

c
e
 

o
f 

low
 

oxygen 
v
alu

es 
on 

fis
h
. 

In
v
e
stig

a
tio

n
s 

on 
th

e 
c
o
n
ten

t 
and 

c
irc

u
la

tio
n
 
o
f P 

and 
N

.

Id
e
fjo

rd
e
n
 
- K

o
ster 

a
rea

 
(n

o
rth

e
rn
 w

est 
c
o

a
st). 

A h
y
d
ro

g
ra

p
h
ic

a
l, 

b
io

lo
g
ic

a
l 

and 
b
a
c
te

rio
lo

g
ic

a
l 

su
rv

ey
 
o
f 

th
e
 
in

flu
e
n

c
e
 
o
f h

eav
y
 p

o
llu

tio
n

 
by 

sew
age 

an
d 

su
lp

h
ite

 
p

u
lp
 w

astes 
on 

m
arin

e 
o
rg

an
ism

s, 
e
sp

e
c
ia

lly
 
fish

.

S
ten

u
n
g
su

n
d
 
a
rea

 
(n

o
rth

 
o

f 
G

ö
teb

o
rg

). 
In

flu
e
n
ce
 

o
f w

astew
aters 

from
 

re
fin

e
rie

s 
an

d re
la

te
d
 
in

d
u
strie

s 
on b

o
tto

m
 
fau

n
a 

an
d 

fish
. 

E
x

p
erim

en
tal 

in
v
e
stig

a
tio

n
s 

on 
th

e
 
to

x
ic

ity
 
o
f m

o
n
o
eth

y
len

e 
g
ly

c
o
l, 

n
o
n
y
l 

p
h
en

o
l 

and 
tw

o 
su

rfa
c
e 

a
c
tiv

e
 

su
b
stan

c
e
s, 

n
o
n
-io

n
ic 

n
o
n
y
l 

p
h
en

o
l 

e
th

o
x

y
late

d
 w

ith
 te

n
 

m
o
lecu

les 
eth

y
len

e 
o

x
id

e, 
an

d 
a
n
io

n
ic 

su
lfo

n
a
te
 
to
 

cod 
an

d 
L

e
b
iste

s.

S
k
erry

 b
e
lt 

o
ff 

G
ö
teb

o
rg

. 
H

y
d
ro

g
rap

h
ical, 

ch
em

ical, 
b

a
c
te

rio
lo

g
ic

a
l 

and 
b
io

lo
g
ic

a
l 

in
v

e
stig

a
tio

n
s 

on 
th

e
 

in
flu

e
n

c
e
 
o
f 

th
e 

u
n
tre

a
te

d
 

sew
age 

and 
w

aste 
w

ater 
from

 
th

e 
c
ity

 
o
f 

G
ö
teb

o
rg

, 
in
 
co

n
n

ectio
n
 w

ith
 
d
isc

u
ssio

n
s 

o
f 

th
o

 
fu

tu
re
 

tre
atm

e
n
t 

o
f 

th
e 

w
a
ste

s.

K
ungsbacka 

F
jo

rd
 

(so
u
th
 
o
f 

G
ö
teb

o
rg

). 
H

y
d

ro
g

rap
h

ical 
and 

b
io

lo
g
ic

a
l 

in
v
e
stig

a
tio

n
s 

in
 
th

e 
b
ay

, 
co

n
sid

ered
 

as 
m

o
d

erately
 
p
o
llu

te
d
.

0
resu

n
d

, 
In
 
th

is 
a
re

a
 

a 
jo

in
t 

S
w

ed
ish

-D
an

ish
 
su

rv
ey
 
o
f 

th
e 

in
flu

e
n

c
e

 
by 

sew
age 

an
d 

in
d
u
stria

l 
w

aste 
w

aters 
on 

th
e
 
m

arin
e 

life
 

an
d 

fish
e
rie

s 
h
as 

b
een

 
c
a
rrie

d
 

o
u
t 

d
u

rin
g
 
a 

lo
n
g
 
p

e
rio

d
. 

D
u
rin

g
 

I9
6
8
 

an 
in

v
e
stig

a
tio

n
 w

as 
m

ade 
from

 
th

e 
S

w
edish 

sid
e 

on 
th

e 
ev

en
tu

al 
dam

ages 
from

 
san

d
-su

ck
in

g
 
o

p
e
ra

tio
n
s, 

rem
o
v
in

g
 
th

e 
su

rfac
e
 
la

y
e
r 

a
f 

th
e 

b
o
tto

m
 

an
d re

v
e
a
lin

g
 

o
x
y
g
en

-p
o
o
r 

o
r 

-fre
e

 
u
n
d
e
rly

in
g
 
sed

im
en

ts.
W

ü
sterw

ik 
a
rea

 
(c

e
n
tra

l 
p
a
rt 

o
f 

th
e 

B
a
ltic

 
c
o
a
st). 

H
y

d
ro

g
rap

h
ical 

and 
b

io
lo

g
ic

a
l 

in
v
e
stig

a
tio

n
s 

on 
sta

g
n
a
tio

n
 p

ro
b

lem
s 

an
d 

th
e 

a
d
d
itiv

e
 
e
ffe

c
t 

o
f 

sew
age 

p
o

llu
tio

n
.
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S
to

ck
h
o
lm

 a
re

a
. 

A
 
su

rv
ey
 
o
f 

th
e 

in
flu

en
c
e 

o
f 

d
iffe

re
n
t 

p
o
llu

ta
n
ts 

on 
m

arin
e 

life
 

an
d 

fis
h

e
rie

s, 
p
a
rtly

 
in
 
co

n
n

ectio
n
 w

ith
 
th

e 
so

-c
a
lle

d
 

L
ake 

M
alar 

S
u

rv
ey
 

(fre
sh

 w
a
ter, 

in
sid

e
 

S
to

ck
h
o
lm

).

Ga
v
ie 

B
ig

h
t 

(n
o
rth

 
o
f 

S
to

ck
ho

lm
, 

so
u
th

ern
m

o
st 

p
a
rt 

o
f 

th
e 

B
o
th

n
ian

 
S

e
a
). 

In
flu

en
c
e 

o
f 

c
e
rta

in
 
in

d
u
stria

l 
w

astes 
(p

ap
er-p

u
lp
 m

ills, 
m

e
tallu

rg
ie 

in
d
u
strie

s) 
on 

th
e
 

h
y
d
ro

g
rap

h
y
 an

d B
ottom

 
life

.

S
ev

eral 
in

v
estig

atio
n
s 

alo
n
g
 

th
e 

S
w

edish c
o
a
sts 

a
re 

d
ev

o
ted

 
to
 

th
e 

fu
tu

re
 
in

flu
e
n

c
e
 

o
f w

arm
 w

ater 
from

 
ato

m
ic 

pow
er 

sta
tio

n
s 

on 
th

e 
h

y
d

ro
g

rap
h

ical 
c
o
n
d
itio

n
s 

and 
th

e 
fish

e
ry

.

T
oxic 

su
b

stan
c
es. 

M
arine 

o
rg

an
ism

s, 
e
sp

e
c
ia

lly
 
fish

, 
from

 
d
iffe

re
n
t 

p
a
rts 

o
f 

th
e 

c
o
a
sta

l 
w

aters 
and 

th
e 

open 
sea 

a
re 

exam
ined 

fo
r 

th
e
ir 

c
o
n

ten
t 

o
f 

m
ercu

ry
, 

BBT 
and 

PC
B
 g

ro
u
p
s 

and 
o

th
e
r 

to
x
ic
 

su
b

stan
c
e
s. 

Som
e 

c
o
a
sta

l 
w

aters 
a
re 

"b
lack

 
liste

d
*
, 

th
a
t 

is 
fish

 
cau

g
h
t 

th
e
re
 

m
ay 

be 
e
a
ten

 by m
an 

on 
h
is 

ow
n 

ris
k
, 

b
u
t 

m
ust 

n
o
t 

be 
so

ld
 

on 
th

e 
m

ark
et 

o
r 

g
iv

en
 
as 

g
ifts

 
to
 

o
th

e
r 

p
erso

n
s.

T
he 

co
n

ten
t 

o
f 

BBT 
and 

PC
B
 
is 

alarm
in

g
 
in
 

som
e 

fish
 

and 
fish

-e
a
tin

g
 b

ird
s 

an
d 

se
a
ls 

from
 
th

e 
B

a
ltic

. 
A

s 
a 

ru
le

, 
th

e 
co

n
ten

t 
o
f 

th
e
se
 

su
b
stan

ces 
is 

c
o
n
sid

era
b
ly
 h

ig
h
e
r 

in
 
fis

h
 from

 
th

e 
B

a
ltic

 
as 

com
pared w

ith
 
th

o
se 

from
 
th

e 
S

w
edish w

est 
c
o

a
st.

U
n

ited
 K

ingdom

S
co

tlan
d

 

(j.H
. 

F
raser)

T
he 

w
ork 

in
 

19^8 
fo

llo
w

ed
 
th

e
 

sam
e 

g
e
n
e
ra

l 
lin

e
s 

as 
b
efo

re 
in
 

1
) 

stu
d
ie

s 
o
f 

th
e 

eco
lo

g
y
 

o
f young 

fla
tfis

h
 
in
 

a 
sea 

lo
c
h

, 
2

) 
sam

p
lin

g
 
o
f 

th
e W

hite 
F

ish
 A

u
th

o
rity

's 
fish

 
re

a
rin

g
 
ex

p
erim

en
ts 

a
t 

A
rd

to
e, 

5
) 

th
e 

c
u
ltu

re
 

o
f 

m
u
ssels 

and 
4

) 
p
o
llu

tio
n
 
stu

d
ie

s.

E
oolo

g
y
 
o
f young 

fla
tfis

h

A
m

ong 
th

e 
p
h
y
sic

a
l 

fa
c
to

rs 
ex

am
in

ed
, 

p
a
rtic

u
la

r 
a
tte

n
tio

n
 h

as 
b

een
 
p
aid

 
to
 
th

e 
m

ovem
ent 

o
f 

san
d
 b

o
th
 

on 
th

e
 

b
each

 
and 

su
b
tid

a
lly

, 
sin

c
e 

th
is 

a
ffe

c
ts 

th
e 

d
istrib

u
tio

n
 
o
f 

an
im

als 
on w

hich 
th

e 
fish

 
feed

.

E
stim

ates 
o
f 

th
e 

d
e
n
sity

 
and 

b
io

m
ass 

o
f 

b
e
n
th

ic 
an

im
als 

w
ere m

ade 
in

 
sp

rin
g
 an

d 
autum

n, 
and 

from
 
th

e
se
 

th
e
 
a
v
a
ila

b
le
 
fish

 
fo

o
d
 
- 

sip
h
o
n
s 

o
f 

b
iv

a
lv

e
s, 

p
alp

s 
o
f 

c
e
rta

in
 
p

o
ly

c
h
a
ete

s, 
as 

w
ell 

as 
w

hole 
p
o
ly

ch
aetes 

and 
c
ru

sta
c
e
a
n

s, 
h

as 
b

een
 
c
a
lc

u
la

te
d
.

B
etw

een 
sp

rin
g
 

(w
hen 

th
e 

young 
fish

 
ta

k
e 

to
 

th
e 

b
o
tto

m
) 

and 
autum

n, 
a 

num
ber 

o
f 

su
rv

ey
s 

o
f 

O
-group 

p
la

ic
e
 

an
d 

d
ab

s 
w

ere 
c
a
rrie

d
 

o
u

t, 
and 

from
 

th
ese 

it 
w

as 
p
o
ssib

le
 

to
 

o
b

ta
in
 v

alu
es 

fo
r 

g
ro

w
th
 and m

o
rta

lity
 
o
f 

th
e 

p
o
p
u
la

tio
n
s. 

S
tom

ach 
a
n

a
ly

ses 
o
f 

fish
 

from
 
th

e
se
 

su
rv

ey
s 

in
d

ic
a
te

d
 
th

e 
feed

in
g
 ra

te
, 

th
e 

p
re

fe
ren

c
es 

fo
r 

each
 
ty

p
e 

o
f 

p
rey

, 
and 

th
e 

ch
an

g
es 

w
h
ich 

to
o
k
 
p
lace 

th
ro

u
g
h
o
u
t 

th
e 

y
e
rr.
O

th
er 

a
sp

e
c
ts 

in
v
e
stig

a
te

d
 
in

c
lu

d
e 

b
o

tto
m
 
p
lan

k
to

n
, 

fo
r w

h
ich a 

new
 

sam
p
ler 

h
as 

b
een 

d
e
v

ise
d

, 
and 

ep
ifau

n
a 

w
h
ich 

co
m

p
rise 

p
la

ic
e
 
p

re
d

a
to

rs 
as 

w
ell 

as 
c
o
m

p
e
tito

rs.
T

h
is 

fie
ld

 w
ork w

as 
com

bined w
ith

 v
a
rio

u
s 

ex
p
erim

en
tal 

stu
d
ie

s 
b
o
th
 

on 
fish

 
fo

o
d
 

(to
 
fin

d
 how

 
it 

w
as 

a
ffe

c
te

d
 

by 
its

 
ow

n 
fo

o
d
 

su
p

p
ly
 

and 
by 

p
re

d
atio

n
) 

and 
on 

th
e 

young 
fish

 
th

em
selv

es 
(to

 
fin

d
 how

 
th

e 
g

ro
w

th
-ra

te 
and 

co
n

v
ersio

n
 

e
ffic

ie
n

c
y
 w

as 
a
ffe

c
te

d
 

by 
e
x

te
rn

a
l 

fa
c
to

rs).

A
li 

th
e
se
 

d
a
ta 

are 
a
t 

p
re

se
n

t 
b
ein

g
 
in

te
g
ra

te
d
 
to
 
p

ro
v

id
e 

a 
p
ic

tu
re

 
o
f 

th
e 

young 
fish

 
sto

ck
 and 

its
 

fo
o

d
 

su
p

p
ly

.

E
x

p
erim

en
tal 

w
ork a

t 
A

rd
to

e

B
u
rin

g
 
th

e
 
y

e
a
r 

th
e M

arin
e 

L
ab

o
rato

ry
 
co

n
tin

u
ed

 
to
 
m

o
n

ito
r 

th
e 

ch
an

g
es 

(in
 
b

o
th
 
su

b
stratu

m
 
an

a 
fau

n
a) 

w
hich 

to
o
k
 
p
lace 

in
 
th

e W
h
ite 

F
ish

 A
u

th
o
rity

 
pond 

a
t 

A
rd

to
e.

C
o

lo
n
isatio

n
 
o
f 

th
e 

pond 
ap

p
ears 

to
 

be 
slo

w
 b

u
t 

p
ro

g
re

ssiv
e 

and 
to
 

be 
la

rg
e
ly

 m
arin

e 
in
 
c
h
a
ra

c
te

r. 
T

h
ere 

is
 

a 
b

a
sic

 
p
o
p
u
la

tio
n
 

com
posed 

o
f a 

few
 

sp
e
cie

s 
- 

p
o
ly

ch
aeta 

w
orm

s 
(c

a
p
ite

llid
s

, 
sp

io
n

id
s 

m
ain

ly
 
S

c
o
le

le
p
is 

fu
lig

in
o
sa

, 
M

erels 
d

iv
e
rsic

o
lo

r. 
A

ren
ico

la 
m

arin
a), 

o
lig

o
ch

a
e
tes 

and 
ch

iro
n

o
m

id
 
la

rv
a
e
, 

acco
m

p
an

ied
 by 

a 
v
ary

in
g
 num

ber 
o
f 

o
th

e
r 

sp
e
cie

s 
o
f 

p
h
y
llo

d
o
c
id

s, 
sp

io
n
id

s, 
an

p
h
ip

o
d
s, 

an
d n

e
m

ertin
es.
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T
he 

o
c
ca

sio
n
a
l 

sh
o
rt-te

rn
 
d

ra
in

in
g
 

o
f 

th
e 

pond* 
n
e
c
e
ssa

ry
 
fo

r 
one 

reaso
n

 
o
r 

o
th

er*
 

p
ro

d
u
ces 

a 
se

t-h
a
c
k
 
in
 
th

e 
d
ev

elo
p
m

en
t 

o
f 

th
e 

b
en

th
o

s*
 

b
u

t 
th

e 
reco

v
ery

 
p
erio

d
 
is
 
su

rp
risin

g
ly
 
sh

o
rt.

A
 m

arked 
d
ro

p
 
in
 
b
en

th
o
s 

a
t 

one 
p
a
rt 

o
f 

th
e 

y
e
a
r 

ap
p

eared
 
to
 

be 
a
sso

c
ia

te
d

 
w

ith
 p

re
d

a
tio

n
 

by 
th

e 
la

rg
e
 
fla

tfis
h
 p

o
p
u
la

tio
n
 an

d 
th

e 
rem

o
v
al 

o
f 

a 
c
o
n
sid

era
b
le 

p
ro

p
o
rtio

n
 

o
f 

th
e
se
 
fish

 
to
 
flo

a
tin

g
 
tan

k
s 

w
ill 

p
ro

v
id

e 
a u

se
fu

l 
o
p
p
o
rtu

n
ity

 
to
 

com
pare 

th
e
 
b

e
n

th
ic 

fau
n
a 

in
 

tw
o 

situ
a
tio

n
ss 

w
ith

 and 
w

ith
o
u
t 

p
re

d
a
to

rs.

C
u
ltiv

a
tio

n
 
o
f m

u
ssels

■w
 

nr. «
o
u

«tw- 
aaa— »■ »«mnn

E
x
p
erim

en
ts 

on 
th

e 
ro

p
e 

c
u
ltiv

a
tio

n
 
o
f m

u
ssels 

h
av

e 
b

een
 
co

n
tin

u
ed
 
in

 
tw

o 
a
re

a
s 

o
f 

d
iffe

rin
g
 
p

o
te

n
tia

l 
o
ff 

th
e 

w
est 

o
f 

S
co

tlan
d

. 
In
 
th

e 
m

ore 
p
ro

m
isin

g
 
a
rea

 
m

u
ssel 

g
ro

w
th
 w

as 
su

ch
 
as 

to
 

p
erm

it 
h
a
rv

e
stin

g
 
fo

r 
co

m
m

ercial 
u

se 
o

n
ly
 
e
ig

h
tee

n
 m

onths 
a
fte

r 
se

ttle
m

e
n
t.

H
y
d
ro

b
io

lo
g
ical 

su
rv

ey
s 

a
re
 
b
ein

g
 
co

n
tin

u
ed
 
to
 

o
b
ta

in
 
d

a
ta 

on 
in

sh
o
re 

w
ater m

ovem
ents 

so 
as 

to
 

stu
d
y
 
ch

an
g
es 

o
r 

p
o

ssib
le
 

ch
an

g
es 

due 
to
 
p
o
llu

tio
n
, 

and 
to
 

be 
a
b
le 

to
 
g
iv

e 
ad

v
ice 

as 
n
e
c
essary

 
co

n
cern

in
g
 
in

d
u

stria
l 

d
ev

elo
p
m

en
t.

P
o
llu

tio
n

A
n 

o
u
tb

reak
 
o
f p

a
ra

ly
tic
 
sh

e
llfish

 
p

o
iso

n
in

g
 
o
ff 

th
e 

N
E 

c
o

a
st 

o
f 

E
n
g
lan

d
 

an
d 

SE
 
c
o

a
st 

o
f 

S
co

tlan
d
 
in
 
th

e 
sum

m
er 

o
f 

I9
6
8
, 

w
h
ich

 
le

d
 
to
 

th
e 

d
eath

 
o
f 

fish
 

and 
b
ird

s 
and 

re
su

lte
d
 
in
 
p
o
iso

n
in

g
 
to
 

m
an, 

w
as 

m
o
n
ito

red
 

by 
to

x
ic

ity
 
te

sts
 

on m
u
ssels 

and 
e
sc

a
llo

p
s. 

T
h
is 

w
ork w

as 
c
a
rrie

d
 

o
u

t 
in

 
c
o

-o
p
era

tio
n
 w

ith
 U

n
iv

e
rsitie

s 
an

d w
ith

 
th

e 
E

n
g
lish

 
la

b
o
ra

to
rie

s,

(A
.Y

. 
H

olden)

P
e
stic

id
es 

in
 
th

e 
m

arin
e 

en
v
iro

n
m

en
t

lu
rin

g
 
th

e 
y
ear 

a 
num

ber 
o
f 

salm
on* 

tak
en
 

on 
th

e 
W

est 
G

reen
lan

d
 
c
o

a
st 

in
 

1967, 
w

ere 
exam

ined 
fo

r 
o

rg
an

o
ch

lo
rin

e 
re

sid
u

e
s. 

D
ie

ld
rin

 
and 

th
e 

th
re

e
 

m
em

bers 
o
f 

th
e
 

DDT 
g

ro
u

p
 

(D
D

E, 
TD

E 
and 

D
D

T) 
w

ere 
d

e
te

c
ta

b
le
 
a
t 

low
 
le

v
e
ls 

in
 
a
li 

m
u
scle 

and 
liv

e
r 

sam
ples* 

th
e 

am
ounts 

in
 
liv

e
r 

b
ein

g
 

o
n
ly
 
slig

h
tly

 h
ig

h
er 

th
an
 
in
 m

u
scle. 

T
he 

D
D

E 
com

ponent 
w

as 
d

o
m

in
an

t 
in
 
a
li 

sam
ples* 

th
e 

to
ta

l 
o
f D

D
T

-group 
re

sid
u
e
s 

h
av

in
g
 
a m

ean 
o
f 

O
.04I 

p
.p

.m
. 

in
 m

u
scle 

and 
0
.0

5
7
 

p
.p

.m
. 

in
 
liv

e
r. 

D
ie

ld
rin

 
c
o
n
c
e
n
tra

tio
n
s 

w
ere 

lo
w

er 
th

an
 
th

o
se 

o
f 

th
e 

th
re

e
 

D
D

T
-group 

re
sid

u
e
s. 

T
he 

v
a
ria

tio
n
 b

etw
een

 
in

d
iv

id
u
a
ls 

w
as 

sm
all 

fo
r 

a
li 

re
sid

u
e
s.

O
th

er m
arin

e 
sp

e
cie

s 
from

 w
hich m

u
scle 

and 
liv

e
r 

sam
p
les 

have 
b

een 
exam

ined 
in

c
lu

d
e 

co
d
, 

h
ad

d
o
ck
 an

d w
h
itin

g
 
(a

li 
tak

en
 
o
ff 

O
rkney 

and 
S

h
etlan

d
) 

and 
in
 
a
li 

cases 
th

e
 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

d
ie

ld
rin

 
an

d 
D

D
T

-group 
re

sid
u
e
s 

w
ere 

m
uch h

ig
h
e
r 

in
 
th

e 
liv

e
r. 

D
D

E w
as 

ag
ain

 
th

e 
m

ajo
r re

sid
u

e
 
w

ith
 
sm

a
lle

r 
am

ounts 
o
f 

TD
E 

and 
D

D
T, 

and 
o

n
ly
 
tra

c
e
s 

o
f 

d
ie

ld
rin

. 
S

p
ra

ts 
have 

a
iso

 
b
een

 
sam

pled
 

from
 
S

c
o
ttish

 
c
o
a
sta

l 
w

aters 
and 

fo
u

n
d
 
to
 
c
o
n
tain

 D
D

T
-group 

re
sid

u
e
s 

to
g
e
th

e
r 

w
ith

 a 
ru

m
b
er 

o
f 

o
th

e
r 

c
h

lo
rin

a
te

d
 
su

b
sta

n
c
es. 

M
u
ssels 

from
 
S

c
o
ttish

 c
o

a
sta

l 
s
ite

s
 

h
av

e 
b
een

 
an

aly
sed

 
as 

p
a
rt 

o
f 

an 
O

ECD 
program

m
e 

o
f 

re
sid

u
e
 
stu

d
ie

s, 
and 

d
o
g
fish

 
sam

p
les 

a
re 

a
iso

 
in

clu
d
ed

 
in
 
th

is 
program

m
e.

A
 

few
 b

lu
b
b
er 

sam
ples 

from
 m

arin
e 

m
am

m
als 

have 
b

een
 

ex
am

in
ed, 

u
sin

g
 a 

_
new

 an
d m

ore 
ra

p
id
 
clean

-u
p
 
te

ch
n
iq

u
e
. 

A
p
p
reciab

le 
c
o
n
c
en

tra
tio

n
s 

o
f 

c
h
lo

rin
a
te! 

re
sid

u
e
s 

w
ere 

fo
u
n
d
, 

as 
in
 
sim

ila
r 

sam
p

les 
an

aly
sed

 
p

re
v

io
u

sly
. 

D
D

E w
as 

d
e
tec

ted
 
in
 
th

e 
fa

t 
o
f 

an A
n
ta

rc
tic

 
p
en

g
u
in

, 
A

p
ten

o
d

y
tes 

fo
rs

te
ri, 

as 
w

ell 
as 

sig
n

ific
a
n

t 
am

ounts 
o
f 

o
th

e
r, 

as 
y
e
t 

u
n

id
e
n

tifie
d

, 
e
le

c
tro

n
-c

a
p
tu

rin
g
 
su

b
stan

c
es, 

S
am

ples 
o
f 

se
a
l 

b
lu

b
b

er 
h
av

e 
b

een
 re

c
eiv

e
d
 
fo

r 
ex

am
in

atio
n

, 
from

 
C

anada, 
N

orw
ay* 

S
w

eden, 
H

o
llan

d
, 

S
co

tlan
d
 

an
d 

E
n

g
lan

d
.

ÏÏ.S
.8

.R
.

(S
.G

. 
F

ed
o
ro

v
)

In
 

1968 
th

e 
re

se
a
rc

h
 

on 
th

e 
a
d
a
p
ta

tio
n
 
o
f 

P
a
c
ific

 
salm

o
n

, 
g
en

u
s 

O
n

co
rh

y
n

ch
u

s, 
an

d 
th

e 
k

in
g
 
crab

 
to
 

th
e 

en
v
iro

n
m

en
t 

in
 
th

e W
h
ite 

S
ea 

and 
B

aren
ts 

S
ea 

b
a
sin

s 
w

as 
co

n
tin

u
ed

.

T
he 

num
ber 

o
f m

ig
ran

ts 
b
elo

n
g
in

g
 
to
 
th

e 
seco

n
d
 
g
e
n
e
ratio

n
 
o
f 

th
e 

lo
c
a
l 

p
o
p
u
la

tio
n
 
p

ro
d

u
ced

 
in
 
th

e
 

M
urm

an 
riv

e
rs 

w
as 

in
 

I9
6
8
 
h
ig

h
e
r 

th
an

 
th

e 
av

erag
e 

o
f 

th
e
 
p
e
rio

d
 

1
9
6
1
-1

9
6
7
. 

T
he 

sam
e 

ty
p
e 

o
f 

fish
in

g
 
g
ear 

w
as 

u
sed

 
a
li 

y
e
a
rs.
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5 
m

illio
n
 
fin

g
e
rlin

g
s, 

h
atch

ed
 
fro

n
 

eg
g

s 
"brought 

in
 
fro

n
 K

am
chatka 

and 
S

ak
h

alin
 
d
u
rin

g
 
th

e 
autum

n 
o
f 

'196'] 
w

ere 
re

le
a
se

d
 
in
 

1968 
in

to
 

th
e 

O
nega 

R
iv

er 
(A

rch
an

g
el 

R
eg

io
n

, 
W

h
ite 

S
ea). 

T
hese 

young 
saln

o
n
 m

ig
rated

 
seaw

ard
 
in

 
sh

allo
w
 
ch

an
n
els 

in
 
th

e 
riv

e
r 

b
an

k
s. 

T
im

b
er-flo

a
tin

g
, 

h
ig

h
 w

ater 
and 

o
th

e
r 

u
n
sa

tisfa
c
to

ry
 
c
o
n
d
itio

n
s 

im
peded 

th
e
ir 

p
ro

g
ress 

c
o
n
sid

e
rab

ly
. 

T
he 

n
u
n
b
er 

o
f 

grow
n-up m

ig
ran

ts 
reco

rd
ed
 
in
 
catch

es 
vías 

sm
alls 

5 
p
in

k
 

salm
o

n
, 

1 
chum

 
and 

1 
so

ck
ey

e.

810 
k
in

g
 
crab

s 
h
av

e 
b

een
 
re

le
a
se

d
 
in

to
 
in

le
ts 

alo
n
g
 
th

e 
M

urm
an 

c
o

a
st. 

D
u
rin

g
 

an 
in

v
e
stig

a
tio

n
 
in
 A

u
g
u
st, 

I968 
th

ey
 co

u
ld
 
n
o
t 

be 
reco

v
ered

 
by 

sk
in


d
iv

e
rs.R

ecap
tu

res 
o
f young 

sp
ecim

ens 
o
f A

cip
en

serid
ae, 

re
le

a
se

d
 
d
u
rin

g
 
p
rev

io
u
s 

y
e
a
rs, 

w
ere n

ad
e 

in
 
th

e 
B

a
ltic

 
S

ea.

In
 

1969 
in

v
e
stig

a
tio

n
s 

o
f 

th
e 

dow
nstream

 m
ig

ratio
n
 
o
f 

P
ar 

E
ast 

salm
on 

fry
 and 

o
f 

th
e
 
c
o
n
d
itio

n
s 

o
f 

th
e 

reg
io

n
s 

w
here 

k
in

g
 
crab

s 
a
re 

re
le

a
se

d
 w

ill 
be 

c
a
rrie

d
 
o
u
t.


