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b
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m
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.
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e
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c
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s. 

A
t 

18 
m

onths 
th

e
 m

ean 
w

h
o
le w

eig
h

t 
o
f 

C., 
g

ig
a
s 

w
as 

54 gram
m

es, 
o
v
er 

tw
ice 

th
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e
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v
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v
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p
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c
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a
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p
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 m
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p
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re
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 p
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b
ack

 
o
f 

a 
sc

a
llo

p
 
d

rag
 w

as 
65 

m
m

. 
M

ost 
sc

a
llo

p
s, 

h
o
w

ev
er, 

p
ass 

th
ro

u
g

h
 
th

e 
b
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b
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a
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q
u
a
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grew

 
o

n
ly
 

1*0 
to
 

1*8$ 
in
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n
g
th

 
fro
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b
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en
d

ed
 
c
u
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ste
r. 

C
an
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 d
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p
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e
 

raw
, 

h
a
ld
 
sh

e
ll 

tra
d
e
, 

and 
la

rg
e
r 

clam
s 

fo
r 

chow
ders 

and 
o
th

e
r p
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c
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 p
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 p
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 m
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c
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 p
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 p
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b
een

 
accep

ted
 
fo

r p
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c
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c
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b
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in
 
th

e 
fa

ilu
re
 

o
f 

th
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b
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a p
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b
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u
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p
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p
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.
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b
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b
een

 te
m

p
o
ra

rily
 
sto

p
p
ed
 
a
fte

r 
an
 
an

n
u
al 

su
rv

ey
 h

as 
b
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b
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u
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fau

n
a 

in
 
th

e 
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c
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.
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st 
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d 

O
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b
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u
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h
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e
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c
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c
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e
a
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e) 
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u
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c
o
lo
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a
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f) 

T
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c
e
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b
e
n
th
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in

v
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te
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to
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t 

c
o

n
c
e
n
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s 
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f 
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s 

su
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w
ater 
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o
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g
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h
u
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a
c
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(th
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re 

p
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rt 
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e
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a
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s 
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e
 
d
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b

u
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n
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f 
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 b
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c
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p
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R
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b
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b
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b
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b
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c
a
rrie

d
 

o
u
t 

in
 
th

e
 
p
o
llu

te
d
 

area, 
o
ff 

th
e
 
c
itie

s
 

o
f 

T
urku an

d H
a
a
n
ta

li.

T
he 

M
ater 

C
o

n
serv

a
tio

n
 L

ab
o
rato

ry
, 

C
ity

 
C

o
n
stru

c
tio

n
 B

u
reau

 
o
f 

H
e
lsin

k
i

T
he 

b
o
tto

m
 
fau

n
a 

a
t 

6 
stan

d
a
rd
 
sta

tio
n

s 
in
 
th

e 
a
rch

ip
e
la

g
o
 

o
f 

H
e
lsin

k
i w

as 
sam

pled 
tw

ice 
a, m

onth 
d
u
rin

g
 
th

e
 

open w
ater p

e
rio

d
, 

a
n

i a
t 

irre
g
u
la

r 
in

te
rv

a
ls 

in
 
th

e w
in

ter?. 
T

he 
stu

d
ie

s 
am

e 
co

n
n
ected

, w
ith

 
a 

program
m

e 
on fish

e
rie

s 
eco

lo
g

y
.F

ran
ce 

(L
o 

M
a
rte

li)

H
u

îtresL
es 

m
au

v
aises 

c
o
n
d
itio

n
s 

h
y
d
ro

lo
g
iq

u
es 

de 
It é

té
 

1970 
o

n
t 

g
rav

em
en

t 
p
e
rtu

rb
é
 
la
 re

p
ro

d
u
c
tio

n
 
d
:O

strea 
e
d
u
lis 

e
t 

C
rasso

str
ea, 

a
n

g
u

lata 
d

an
s 

la
 p

lu
p
a
rt 

d
es 

c
e
n
tre

s 
fran

çais.-.
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L
a 

c
ro

issa
n

c
e
 

de 
C

, 
g
ig

a
s 

im
p
o
rtée 

en 
I

969 
a 

donné 
d
es 

ré
su

lta
ts 

trè
s 

s
a
tis

fa
is

a
n
ts

. 
D

e 
nouveaux 

ap
p

o
rts 

o
n

t 
é
té
 
fa

its
 

à la
 fin

 
de 

l
’an

n
ée 

1970, 
A

ucune 
m

o
rta

lité
 

an
o
rm

ale 
n

’a 
é
té
 

co
n
statée*

L
a m

alad
ie 

d
es 

b
ra

n
ch

ie
s 

ch
ez 

C
. 

an
g
u
la

ta
 

sem
ble 

en 
re

g
ressio

n
?

 
le
 
p
o
u
rcen

tag
e 

d
es 

su
je

ts 
a
tte

in
ts
 
e
t 

la
 g

ra
v
ité

 
d

es 
a
tta

q
u
e
s 

so
n
t 

p
iu

s 
fa

ib
le

s 
que 

le
s 

an
n
ées 

p
récéd

en
tes,,

D
es 

m
o
rta

lité
s 

m
assiv

es 
o

n
t 

a
ffe

c
té
 
le

s 
h
u
ître

s 
C_„ 

angula
ta
 

d
an

s 
la
 p

lu
p
a
rt 

d
es 

se
c
te

u
rs 

d
’élev

ag
e 

au
 m

om
ent 

de 
la
 re

p
ro

d
u
ctio

n
 
e
t 

u
lté

rie
u
re

m
en

t*
 

L
es 

étu
d
es 

fa
ite

s
 
n

’o
n

t 
p
as 

en
co

re 
p
erm

is 
de 

d
éterm

in
er 

la
 
cau

se 
de 

ces 
p

e
rte

s. 
A

ucun 
o
rg

an
ism

e 
p
a
ra

site
 
n

’a pu 
ê
tre

 
d

écelé 
ju

sq
u

’ic
i*

D
ans 

un 
se

c
te

u
r 

b
re

to
n
 
e
t 

d
an

s 
le
 
b
a
ssin

 
d

’A
rcad

io
i!, 

le
s 

élev
ag

es 
d

’O
.e

d
u
lis 

o
n
t 

é
té
 

d
écim

és 
p

a
r u

n
e 

m
alad

ie 
p
a
ra

s
ita

ire
e 

U
n 

o
rg

an
ism

e 
a 

é
té
 
iso

lé
 

d
an

s 
le

s 
d
iv

e
rtic

u
le

s 
de 

la
 g

lan
d
e 

d
ig

e
stiv

e
5 

il 
e
st 

en 
co

u
rs 

d
’id

e
n

tific
a
tio

n
. 

L
e 

tra
n
s
fe

rt 
d
es 

h
u
ître

s 
v

e
rs 

d
’a

u
tre

s 
c
e
n
tre

s 
d
’élev

ag
e 

a 
é
té
 
in

te
rd

it. 
L

es 
h
u
ître

s 
p
o
rtu

g
a
ise

s 
e
t 

ja
p
o
n
a
ise

s 
v
iv

a
n
t 

d
an

s 
le

s 
m

êm
es 

b
io

to
p
e
s 

n
e 

so
n

t 
p

as 
a
ffe

c
té

e
s. 

P
ar 

a
ille

u
rs

, 
le
 
h
u
ître

s 
p

la
te

s 
e
t 

ja
p
o

n
a
ise

s 
v
iv

a
n
t 

d
an

s 
le

s 
se

c
te

u
rs 

fra
p
p
és 

p
a
r 

le
s 

m
o

rta
lité

s 
de 

p
o
rtu

g
a
ise

s 
ne 

so
n
t 

p
as 

to
u
ch

ées 
p
a
r 

le
 

phénom
ène.

P
e
cte

n
 m

axim
us 

L
’in

v
e
n

ta
ire

 
d

es 
sto

ck
s 

d
es 

c
ô

tes 
b
reto

n
n
es 

a 
é
té
 
p

o
u

r­
su

iv
i. 

O
n n

o
te u

n
e 

p
réd

o
m

in
an

ce 
d

es 
g
ro

u
p
es 

d
’âg

e 
2 

e
t 

3 
d
an

s 
to

u
s 

lis
 

se
c
te

u
rs.

A
lg

u
es. 

L
es 

cham
ps 

de 
la

m
in

a
ires 

d
es 

c
ô
te

s 
de 

la
 M

anche 
o
n
t 

etc 
c
a
rto

g
ra

p
h
ié

s 
à 
l

’a
id

e 
d

es 
d
rag

ag
es 

e
t 

de 
p

h
o

to
g

rap
h

ies 
p
rise

s 
d

’av
io

n
. 

L
am

in
aria 

d
ig

ita
te
,S

acco
riza 

b
u

lb
o

sa
, 

H
a
lid

ry
s 

siliq
u
o
sa

 p
réd

o
m

in
en

t 
larg

em
en

t 
d
an

s 
la

 p
a
rtie

 
o

rie
n

ta
le
 

de 
c
e
tte

 
ré

g
io

n
 

ou 
le

s 
tra

v
au

x
 

o
n
t 

é
té
 

term
in

és 
en 

1970.

M
o

llu
sca

E
tu

d
e 

su
r 

la
 re

p
ro

d
u
c
tio

n
 
d

es 
h

u
ître

s,
R

ech
erch

es 
su

r 
le

s 
cau

ses 
de 

m
o

rta
lité

.
E

tu
d
e 

d
’u

n
 g

isem
en

t 
de M

ercen
aria m

e
rce

n
a
ria.

B
en

th
o

s
A

chèvem
ent 

de 
l
’étu

d
e 

c
a
rto

g
ra

p
h

iq
u

e 
d
es 

cham
ps 

de 
la

m
in

a
ire

s 
(M

anche 
o

c
c
id

e
n

ta
le

) 
e
t 

re
c
h

erc
h

e
s 

su
r 
l

’esp
èce 

C
hondrus 

crisp
u
s 

t,

M
y
tilu

s 
e
d
u
lis

R
o
u
tin

e 
in

v
e
stig

a
tio

n
s 

on 
th

e 
g
ro

w
th
 

and 
q
u
a
lity

 
o
f w

ild
 

and 
c
u

ltu
re

d
 m

u
ssels 

an
d 

on 
th

e
ir 

in
fe

c
tio

n
 
ra

te
 w

ith
 M

y
tilic

o
la

 
in

te
s
tin

a
lis

, 
M

odio
lic

o
la 

in
sig

n
is 

and 
C

e
rc

aria h
av

e 
b
een

 
co

n
tin

u
ed

 
a
t 

th
e
 
In

s
titu

te
, 

E
x

p
erim

en
ts 

on 
th

e 
v
e
rtic

a
l 

cu
ltu

.re 
o
f 

m
u
ssels 

w
ere 

co
n
tin

u
ed
 
a
t 

th
e
 
E

len
sb

u
rg

er E
ö
rd

e 
in
 
th

e W
estern

 B
a
ltic

.

T
he 

B
io

lo
g
ic

a
l 

S
ta

tio
n
 
H

elig
o

lan
d
 
co

n
tin

u
ed
 
its

 
sam

p
lin

g
 
o
f 

b
e
n

th
ic 

co
m

m
u
n
ities 

on 
sp

e
c
ia

l 
sta

tio
n

s 
in
 
th

e 
W

orth 
S

ea w
ith

 th
e 

aim
 

to
 

stu
d
y
 
ch

an
g
es 

in
 
sp

e
cie

s 
d
istrib

u
tio

n
 

and 
dynam

ic 
a
sp

ec
ts 

o
f 

th
e
 

eco
-sy

stem
.

B
en

th
o

s

G
erm

any 

(K
* 

T
iew

s)

B
en

th
o

s
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T
he 

In
s
titu

t 
fü

r M
eeresfo

rsch
u

n
g
 
a
t 

B
rem

erhaven h
as 

co
n
tin

u
ed
 
its

 
stu

d
y
 

on 
th

e 
d

istrib
u

tio
n
 
o
f m

icro
b

en
th

o
s 

in
 
th

e
 

S
o
u
th

ern
 N

o
rth

 
S

ea 
w

ith
 
sp

e
c
ia

l 
em

p
h

asis 
on n

em
ato

d
es, 

fu
n
g
i 

and b
a
c
te

ria
e
.

T
he 

d
ev

elo
p

m
en

t 
o
f 

b
en

th
o
s 

co
m

m
u
n
ities 

w
ere 

stu
d
ie

d
 
in
 

a b
ra

ck
ish

 
w

ater 
pond 

a
t 

th
e 

In
s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n

fisc
h

e
re

i. 
T

he 
d
is

tri­
b

u
tio

n
 
o
f b

en
t laie 

fo
o
d
 

sp
ecim

en
s 

fo
r 

fla
t 

fis
h
 w

ere 
stu

d
ie

d
 
o
ff 

th
e 

c
o
a
st 

o
f 

L
ow

er 
S

axony,

M
y
tilu

s 
e
d

u
lis

R
o
u
tin

e 
in

v
e
stig

a
tio

n
s 

on 
th

e 
g

ro
w

th
 

and 
q
u
a
lity

 
o
f w

ild
 

and 
c
u
ltu

re
d

 
m

u
ssels 

an
d 

on 
th

e
ir 

in
fe

c
tio

n
 
ra

te
 w

ith
 M

y
tilic

o
la
 
in

te
s
tin

a
lis

, 
M

o
d
io

lico
la 

in
sig

n
is 

an
d 

C
e
rc

aria 
sh

a
ll 

be 
co

n
tin

u
ed

, 
a
iso

 
ex

p
erim

en
ts 

on 
th

e
 
v

e
rtic

a
l 

m
u
ssel 

c
u
ltu

re
 
in
 
th

e
 
F

len
sb

u
rg
 
fjo

rd
.

O
strea 

e
d

u
lis

F
a
tte

n
in

g
 
ex

p
erim

en
ts 

in
 
th

e 
W

adden 
S

ea 
aro

u
n

d
 
th

e
 
Is

le
 
o
f 

S
y

lt 
m

ig
h

t 
be 

co
n
tin

u
ed

.

B
en

th
o

sT
he 

B
io

lo
g
ic

a
l 

S
ta

tio
n
 

o
f 

H
elig

o
lan

d
 

and 
th

e 
In

s
titu

t 
fü

r M
eeres­

fo
rsch

u
n
g
 in

 
B

rem
erhaven w

ill 
co

n
tin

u
e 

th
e
ir b

en
th

o
s 

stu
d

ie
s.

Ic
ela

n
d

(U
. 

S
k
ü
la

d
ó
ttir)

C
hlam

ys 
isla

n
d
ic

a

Tw
o 

e
x
p
lo

ra
to

ry
 
sc

a
llo

p
 

su
rv

ey
s 

in
 

1970 
show

ed 
th

e
 

e
x
iste

n
ce

 
o
f 

sto
ck

s 
o
f 

Ic
ela

n
d
 
sc

a
llo

p
s 

in
 B

re
id

a
fjö

rd
u
r,W

est 
Ic

e
la

n
d
, 

and 
H

ú
n
afló

i, 
N

o
rth

 
Ic

e
la

n
d
. 

U
p 

to
 

180 
kg 

o
f 

liv
e
 
sc

a
llo

p
s 

w
ere 

o
b
tain

ed
 

p
e
r 

5 
m

in
. 

h
a
u
l, 

av
erag

in
g
 

8
0
-1

0
0
 k

g
 p

e
r h

au
l 

in
 

som
e 

a
re

a
s. 

D
u

rin
g

 
th

e
se
 

su
rv

ey
s, 

a 
130 

cm
 w

ide 
sc

a
llo

p
 

d
red

g
e 

o
f 

an
 
Ic

e
la

n
d
ic
 

d
esig

n
 w

as 
u
sed

. 
B

o
th
 
th

e
se
 

a
rea

s 
a
re 

a
lre

a
d
y
 
su

p
p
o
rtin

g
 

a 
co

m
m

ercial 
sc

a
llo

p
 

fish
e
ry

.

S
tu

d
ies 

h
av

e 
show

n 
th

e
 
Ic

ela
n

d
 
sc

a
llo

p
 
a
t 

N
o
rth

w
est 

Icelan
d
 

to
 

becom
e 

se
x
u
a
lly

 m
atu

re 
a
t 

a 
sh

e
ll h

e
ig

h
t 

o
f 

4
0
-5

0
 

mm 
an

d 
an
 
e
stim

a
te

d
 

av
erag

e 
ag

e 
o
f 

5 
y

e
a
rs. 

T
he 

sex
es 

are 
se

p
a
ra

te
, 

w
ith

 
an
 
ap

p
ro

x
im

ately
 

eq
u
al 

se
x
-ra

tio
. 

S
paw

ning 
is
 
a
t 

a p
eak

 
fro

m
 
th

e 
end 

o
f 

Ju
n

e 
to
 

th
e 

m
id

d
le 

o
f 

Ju
ly

, 
A
 

70 
mm 

siz
e
 
lim

it 
h
as 

b
een

 
le

g
a
liz

e
d
 

and 
th

e 
lan

d
ed

 
c
a
tc

h
 
is
 
m

o
stly

 m
ade 

up 
o
f 

sc
a
llo

p
s 

8 y
e
a
rs 

o
f 

ag
e 

an
d 

o
ld

e
r. 

T
he 

siz
e
 
d

istrib
u
tio

n
 

o
f 

Ic
ela

n
d
 
sc

a
llo

p
s 

ap
p

ears 
to
 
v

ary
 
to
 

som
e 

e
x
te

n
t 

acco
rd

in
g
 
to
 
la

titu
d
e
, 

d
ep

th
 

and b
o
tto

m
 
su

b
stra

te
, 

re
la

tiv
e
ly
 
la

rg
e
r 

in
d

iv
id

u
a
ls 

b
ein

g
 fo

u
n
d
 
a
t 

lo
w

er 
te

m
p

era
tu

re
s, 

sh
allo

w
er 

d
ep

th
s 

and h
a
rd

e
r 

su
b
stra

te
s. 

T
he 

m
ost 

fa
v
o
u
rab

le h
a
b
ita

t 
ap

p
ears 

to
 

be 
on 

a b
o
tto

m
 w

ith
 

san
d

, 
g
ra

v
e
l 

and 
sh

e
lls 

a
t 

ap
p
ro

x
im

ately
 

IO
 
to
 

30 
fath

o
m

s 
d

ep
th

.

In
 

1971 
a num

ber 
o
f 

sc
a
llo

p
 

su
rv

ey
s 

w
ill 

be 
c
a
rrie

d
 

o
u
t 

o
ff 

th
e 

w
est, 

n
o

rth
 

and 
e
a
st 

c
o
a
sts 

o
f 

Ic
e
la

n
d
.

Ire
la

n
d

(F
. 

A
. 

G
ib

so
n
)

E
sc

a
llo

p
s

P
ecten

 m
axim

us. 
In

v
e
stig

a
tio

n
s 

o
f 

th
e
 
e
sc

a
llo

p
 

sto
ck

s 
o
ff 

th
e 

e
a
st 

an
d 

so
u
th
 
c
o
a
sts 

o
f 

Ire
la

n
d
 
co

n
tin

u
ed

 in
 

1971? 
re

g
u

la
r 

sam
p
lin

g
 b

ein
g

 
m

ade 
and 

re
se

a
rc

h
 v

e
sse

l 
c
ru

ise
s 

w
ere 

u
n
d
ertak

en
. 

Som
e 

700 
e
sc

a
llo

p
s 

w
ere 

tag
g
ed
 

and 
re

la
y

e
d
 
In
 
th

e 
a
rea

 b
etw

een
 B

ray
 and 

G
rey

sto
n
e 

in
 
th

e
 
Irish

 
S

ea, 
T

h
is 

sto
c
k
 w

as 
d
isco

v
ered

 
in

 M
ay 19^9 

an
d h

as 
b

een
 
c
o

n
siste

n
tly

 
fish

e
d
 
sin

c
e 

th
e
n

. 
H

ow
ever, 

re
c
a
p
tu

re
s 

o
f 

tag
g
ed
 
e
sc

a
llo

p
s 

h
av

e 
b
een

 
v
ery

 few
 
to
 
d
a
te

.



O
h" 

ny s 
o
p
e
rc

u
la

ris. 
D

u
rin

g
 th

e 
co

u
rse 

o
f 

e
sc

a
llo

p
 

sto
ck
 
e
x

p
lo

ra
tio

n
 

o
ff 

th
e 

e
a
st 

co
a.st 

in
 
1
9
7
0

, 
la

rg
e
 
q
u
a
n
titie

s 
o
f 

"q
u

een
s” 

w
ere 

lo
c
a
te

d
,

In
 
th

e 
th

re
e
 

m
onths 

b
eg

in
n
in

g
 
S

ep
tem

b
er, 

1970, 
som

e 
13O 

to
n
s 

o
f 

q
u

een
s 

h
av

e 
b
een

 
lan

d
ed

. 
A

t 
p
re

se
n
t 

th
e
re
 
is
 

no 
c
o
n
se

rv
a
tio

n
 m

easu
re 

in
 
fo

rce
 

to
 
p
ro

te
c
t 

th
e
se
 

sto
ck

s 
freri 

o
v

e
rfish

in
g

. 
S

am
ples 

w
ere 

exam
ined fo

r 
ag

e 
an

d g
ro

w
th

, 
an

a p
a
rtic

u
la

r 
a
tte

n
tio

n
 w

as 
g
iv

en
 
to
 
m

a
tu

rity
 w

ith
 

a v
iew

 
to
 

d
eterm

in
in

g
 
a 

su
it afole m

inim
um

 
le

g
a
l 

siz
e
 
lim

it 
de sig

n
e’'1 .ilo 

en
su

re 
th

e
 
re

tu
rn
 

o
f 

re
c
ru

it 
q
u
een

s 
to
 
th

e 
g

ro
u

n
d

s,

h
o
rii 

on b
o

th
 
th

e 
above 

sp
e
cie

s 
w

ill 
co

n
tin

u
e 

in
 

1
9

7
1

*

In
v
e
stig

a
tio

n
s 

o
f 

th
e 

o
y
ste

r 
sto

ck
s 

a
t 

T
ralee 

and 
C

la
rin

b
rid

g
e w

ere 
co

n
tin

u
ed

, 
F

o
r 

th
e
 
firs

t 
tim

e 
sin

ce
 

1
5

5
8

5 
th

e 
s
p
a
tfa

ll 
a
t 

T
ralee 

w
as 

n
e
g
lig

ib
le
 
in
 

1970, 
w

h
ilst 

a
t 

C
la

rin
b
rid

g
e w

here 
sp

a
th

a
n

s 
a
re
 
irre

g
u
la

r, 
th

e
re
 w

as 
a. 

sm
all 

se
ttle

m
e
n
t 

o
f 

sp
a
t,

n
a
tu

ra
l 

sp
a
th

a
n
s w

ill 
co

n
tin

u
e 

to
 

be m
o
n
ito

red
 
in
 

1971 
an

d w
here 

p
o
ssib

le
 

sp
a
t w

ill 
be 

c
o

lle
c
te

d
 

an
d 

tra
n
sfe

rre
d
 
to
 
su

ita
b
le
 

g
ro

w
in

g
 

a
rc

a
s, 

in
c
lu

d
in

g
 th

e
 h

e
a
te

d
 
e
fflu

e
n
t w

aters 
o
f 

a pow
er 

sta
tio

n
- 

C
o
n
tin

u
ed
 
a
ssista

n
c
e
 w

ill 
be 

a
ffo

rd
e
d
 
to
 

a p
riv

a
te
 
o
y
ste

r 
fish

e
ry

 in
 

w
h
ich 

th
e 

econom
ics 

o
f 

fa
tte

n
in

g
 N

orw
egian 

seed
 
o
y
ste

rs 
is 

b
ein

g
 

stu
d
ie

d
,

M
y
tilu

s 
edu

lis

W
ork 

co
n

tin
u

ed
 w

ith
 re

sp
e
c
t 

to
 

g
ro

w
th
 
ra

te
s 

o
f m

u
ssels 

in
 
th

e 
c
h
ie

f 
Iris

h
 m

u
ssel 

fish
in

g
 
a
re

a
s«, 

M
u

ssel 
c
u
ltu

re
 
stu

d
ie

s 
co

n
tin

u
ed

 
u
sin

g
 
ra

fts
, 

n
e
t-b

a
g
s 

an
d b

o
u
ch

o
ts.

L
arg

e 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

0
-g

ro
u
p
. m

u
ssels 

se
ttle

d
 
in
 
th

e 
open 

sea 
o
ff 

C
o, 

W
icklow

, 
in
 
th

e
 
Iris

h
 

S
oa 

, 
w

ere 
lo

c
a
te

d
. 

T
h

ese 
av

erag
ed
 

3 
000 

in
d
i­

v
id

u
a
ls 

p
e
r k

ilo
g
ram

m
e. 

M
u

ssels 
s
e
ttle

 
a
n

n
u

a
lly

 
in
 
th

is 
a
re

a
, 

b
u

t 
do 

n
o
t 

su
rv

iv
e 

th
e
ir 

firs
t 

w
in

te
r 

in
 
an

y
 n

u
m

b
ers. 

A
bout 

60 
to

n
s 

w
ere 

tra
n

s­
fe

rre
d
 
to
 
th

e 
co

m
m

ercial 
fish

e
ry
 
in

 W
exford h

arb
o

u
r, 

w
h
ere 

th
ey

 grew
 

and 
su

rv
iv

ed
 v

ery
 
s
a
tis

fa
c
to

rily
, 

a
fte

r 
som

e 
in

itia
l 

m
o

rta
lity

 
soon 

a
fte

r 
tra

n
sp

la
n
ta

tio
n
, 

due 
to
 

th
e 

co
m

p
lete 

ch
ang

e 
o
f 

en
v

iro
n

m
en

t.

T
h
is 

w
ork w

ill 
co

n
tin

u
e 

in
 

1971? 
and 

a
tte

m
p

ts 
to
 u

se 
th

e N
orw

egian 
sy

stem
 
o
f m

u
ssel 

c
u
ltu

re
 w

ill 
be m

ade=

A
m

erican. h
a
rd

-sh
e
lle

d
 
c
la

m

F
u

rth
e
r 

tra
n
sp

la
n
tin

g
s 

o
f M

, 
m

ercen
aria 

from
 
th

e
 

M
A

FF 
la

y
in

g
s 

in
 

N
o
rth

 W
ales, 

w
ere 

m
ade 

in
 

1970, 
and 

e
q
u
a
lly

 d
iv

id
ed

 b
etw

een
 C

ork h
arb

o
u
r 

(su
c
c
e
ssfu

l 
iii th

e
 

1970 
ex

p
erim

en
t) 

and 
th

e
 
h

e
a
te

d
 w

aters 
o
f 

a pow
er 

sta
tio

n
 

in
 
th

e
 
e
stu

a
ry
 
o
f 

th
e
 

R
. 

S
hannon, 

T
he 

clam
s 

la
id
 
in
 

C
ork h

arb
o
u
r 

ag
ain

 
g

av
e 

sa
tisfa

c
to

ry
 re

su
lts

, 
b
u
t 

th
o
se 

la
id
 
in
 
th

e 
h

e
a
te

d
 w

aters 
h

av
e 

show
n 

d
isa

p
p

o
in

tin
g
 re

s
u
lts 

to
 

d
ate., 

T
he 

en
v
iro

n
m

en
t 

o
f 

th
is 

h
e
a
te

d
 
lag

o
o

n
 

w
ill 

be 
th

e 
su

b
je

c
t 

o
f 

a 
sp

e
c
ia

l 
stu

d
y
 
in
 

1971«

lia
iy

2'ro 
re

p
o

rt 
re

c
e
iv

e
d
.



7

N
eth

erlan
d

s 
(p

. 
K

o
rrin

g
a)

O
y
sters

T
hough 

th
e 

o
y
sterb

ed
s 

in
 
th

e 
O

o
stersch

eld
e 

w
ere 

p
red

o
m

in
an

tly
 

p
o
p
u
lated

 w
ith

 
re

la
id
 
fla

t 
o
y
ste

rs 
from

 B
ritta

n
y
 an

d P
o
rtu

g
u
ese 

o
y
ste

rs 
fro

m
 
th

e
 

S
ado 

E
stu

ary
, 

th
e
 
n
a
tiv

e
 

Z
eelan

d
 

sto
ck
 

show
ed 

a 
rem

ark
ab

le 
co

m
c-b

ack
. 

G
row

th 
and 

fa
tte

n
in

g
 
o
f 

th
e
 
o
y
ste

rs 
le

ft 
n
o
th

in
g
 
to
 

be 
d
e
sire

d
 

an
d 

th
e
 
m

o
rta

lity
 ra

te
 w

as 
rem

ark
ab

ly
 low

.
T

h
is 

is
 
te

n
ta

tiv
e
ly
 
a
sc

rib
e
d
 
to
 
th

e
 
ra

th
e
r 

sp
arse 

p
o

p
u

la
tio

n
 
o
f 

th
e

 
b
ed

s 
an

d 
to
 
th

e 
c
lo

su
re
 

o
f 

th
e
 V

o
lk

erak
, 

w
h
ich k

eep
s 

th
e 

O
o
stersch

eld
e 

fre
e
 

fro
m
 
in

stru
sio

n
 
o
f 

p
o
llu

te
d
 
lo

w
-sa

lin
ity

 R
h
in

e w
a
ter,

G
ili 

d
ise

a
se
 
h

as 
n

o
t 

b
een

 
o
b
serv

ed
 
in
 
th

e 
y

e
a
r 

1970 
and 

th
o
u
g
h

 
it 

m
ay h

av
e 

b
een

 
o
v
erlo

o
k
ed

, 
g

ro
w

th
, 

fa
tte

n
in

g
 

and 
su

rv
iv

a
l w

ere 
a
p
p
a
ren

tly
 n

o
t 

a
ffe

c
te

d
 b

y
 
it.

M
u

ssels

O
b
serv

atio
n
s 

on 
th

e 
in

c
id

e
n
c
e 

o
f M

y
tilic

o
la
 
in

te
s
tin

a
lis

 
in
 
th

e 
B

u
tch

 W
addenzee 

re
v
ea

led
 
a 

slo
w

, 
b

u
t 

u
n
m

istak
ab

le 
p
ro

g
ress 

in
 w

e
ste

rly
 

d
ire

c
tio

n
. 

T
he 

a
rc

a
 
so

u
th
 
o
f 

th
e
 
Is

le
 

o
f 

T
e
rsc

h
e
llin

g
 
is
 

now
 
in

h
a
b
ite

d
 

b
y
 M

y
tilic

o
la

, 
be 

it 
n

o
t 

y
e
t 

in
 
alarm

in
g
 n

u
m

b
ers. 

If 
th

e
 p

o
p

u
la

tio
n

 
in

c
re

a
se

s 
in
 
th

a
t 

d
is

tric
t, 

th
e
re
 
is 

little
 hope 

th
a
t 

th
e
 w

estern
 p

a
rt 

o
f 

th
e
 W

addenzee 
can

 b
e k

ep
t 

fre
e
 

o
f 

th
is 

n
o
x
io

u
s 

p
a
ra

site
.

T
he 

te
c
h

n
ic

a
l 

in
s
ta

lla
tio

n
 
o
f 

th
e
 

ex
p
erim

en
tal 

m
u
ssel 

sta
tio

n
 

on 
th

e
 
Is

le
 

o
f 

T
ex

el w
as 

co
m

p
leted

 
in
 
th

e 
y
e
a
r 

1
9
7
0
, 

and 
in
 
th

e 
seco

n
d
 p

a
rt 

o
f 

th
e
 
y

e
a
r 

ex
p

erim
en

ts 
on 

c
lea

n
sin

g
 an

d 
sto

rag
e
 

o
f m

u
ssels 

h
av

e 
b

een
 
c
a
rrie

d
 
o
u
t 

on 
a te

c
h

n
ic

a
l 

sc
a
le

. 
T

h
is w

ork 
is
 

done 
in

 
re

la
tio

n
 
to
 
th

e
 
P

e
lta

 p
ro

je
c
t, 

w
h
ich 

th
re

a
te

n
s 

to
 
cu

t 
o
ff 

th
e 

O
o

stersch
eld

e, 
th

e
re

b
y
 
d
e
stro

y
in

g
 
th

e
 
p
re

se
n
t 

n
a
tu

ra
l 

c
le

a
n

sin
g
 and 

sto
rag

e
 
p
lo

ts 
n

e
a
r Y

ersek
e, 

O
nly by 

c
o
n
stru

c
tio

n
 
o
f 

a huge 
c
lea

n
sin

g
 

b
a
sin

 w
ith

 
sto

ra
g

e 
fa

c
ility

 can
 
th

e 
B

u
tch

 m
u
ssel-in

d
u
stry

, 
p
ro

d
u
cin

g
 

alm
o
st 

100 
000 

000 kg 
o
f m

ark
etab

le 
m

u
ssels 

p
e
r y

e
a
r, 

hope 
to
 

co
n

­
tin

u
e
 
its

 
e
x

iste
n

c
e
. 

T
he 

b
a
sic

 
d
a
ta
 re

q
u
ire

d
 
fo

r p
ro

je
c
tin

g
 an

 
in

s
ta

lla
­

tio
n
 

throtgfrw
hich 

a
li 

m
u
ssels 

p
ro

d
u

ced
 
can

 p
a
ss, 

a
re 

c
o

lle
c
te

d
 

by 
ex

p
erim

en
tin

g
 in

 
th

e
 
te

c
h

n
ic

a
l 

in
s
ta

lla
tio

n
 
o
f 

th
e 

ex
p
erim

en
tal 

m
u
ssel 

sta
tio

n
, 

b
ack

ed
 

by 
sm

a
ll-sc

a
le
 
la

b
o
ra

to
ry

 w
ork.

(K
.

N
orw

ay

G
u
n
d
ersen

)

M
y
tilu

s 
edu

lis

In
 M

ay, 
m

u
ssels 

a
t 

th
e so

u
th

-east 
c
o

a
st 

w
ere 

ex
am

in
ed

, 
b
u
t 

n
e
ith

e
r 

M
y
tilic

o
la 

in
te

s
tin

a
lis

 
n
o
r g

ili 
d
ise

a
se
 w

ere 
reco

rd
ed

.

T
he 

ex
p
erim

en
ts 

w
ith

 
c
u
ltiv

a
tio

n
 

o
f 

m
u
ssels 

w
ere 

p
a
rtly

 
ended 

d
u

rin
g
 
th

e 
autum

n 
1970. 

T
he 

re
s
u

lts 
show

ed 
th

a
t 

a
t 

good 
g

ro
w

th
 

lo
c
a
litie

s
, 

th
e m

u
ssels 

reach
ed

 m
ark

et 
siz

e
 

and 
co

u
ld
 

be 
h

a
rv

e
ste

d
 

14 m
onths 

a
fte

r 
th

e 
s
p
a
tfa

ll, 
B

u
rin

g
 

1970, 
new

 
ty

p
es 

an
d 

siz
e
s 

o
f 

n
e
t 

b
ag

s 
w

ere 
d
ev

elo
p
ed

.

In
 
th

e 
la

te
 

au
tu

m
n
, 

u
n
u
su

al 
cases 

o
f 

fo
o
d
 p

o
iso

n
in

g
 
a
fte

r 
co

n
­

su
m

p
tio

n
 
o
f m

u
ssels 

o
ccu

rred
 

on 
th

e
 
so

u
th

-e
a
st 

c
o
a
st. 

T
he 

m
u
ssels 

h
ad
 
b
een

 
c
o
lle

c
te

d
 
in
 
th

e 
sea p

resu
m

ab
ly
 fre

e
 

o
f 

sew
age 

co
n
tam

in
atio

n
. 

A
t 

p
re

se
n
t 

(l M
arch 

1971) 
no 

e
x
p
la

n
a
tio

n
 
can

 be 
g
iv

en
.

C
hlam

ys 
isla

n
d
ic

a

In
 th

e 
P

o
rsan

g
er F

jo
rd
 
in
 
th

e
 
n

o
rth

e
rn
 N

orw
ay, 

a 
co

m
m

ercial 
fish

e
ry

 fo
r 

th
e
 
Ic

ela
n

d
 
sc

a
llo

p
 
to

o
k
 p

la
ce
 
in
 

1970» 
In
 
th

e 
T

rom
so 

a
re

a
, 

fie
ld
 

ex
p
erim

en
ts 

on th
e
 
re

la
tio

n
 b

etw
een

 
th

e
 

sp
aw

n
in

g
 
tim

e 
and 

flu
c
tu

a
tio

n
s 

in
 th

e 
sea 

tem
p
eratu

re 
and re

sp
ira

tio
n
 ra

te
 
in
 
re

la
tio

n
 

to
 
th

e 
tid

a
l 

cy
clu

s 
w

ere 
stu

d
ie

d
.
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O
strea 

e
d
u
lis

In
 1970 

ex
p

erim
en

ts 
on a new

 
ty

p
e 

o
f 

sp
a
t 

c
o
lle

c
to

r w
ere 

co
n
clu

d
ed

. 
T

he 
o

ld
 
ty

p
es 

m
ade 

fro
m
 b

irc
h
 
tw

ig
s 

h
av

e 
b
een

 u
n

sa
tis­

fa
c
to

ry
.

In
 N

orw
ay 

six
 p

o
lls 

fo
r 

sp
a
t 

p
ro

d
u

c
tio

n
 
a
re 

in
 u

se
. 

In
 1970 

e
ig

h
t 

to
n
s 

o
f 

sp
a
t 

(o
n
e 

an
d 

tw
o 

y
e
a
rs 

o
ld

) 
w

ere 
ex

p
o

rted
, 

m
ain

ly
 to

 
E

n
g
lan

d
 

and 
Ire

la
n
d
.

A
n 

e
stim

a
te
 

o
f 

th
e
 

num
ber 

o
f 

co
n
su

m
e-o

y
ste

rs 
p

ro
d

u
ced

 
is 

150 
000 

to
 

200 
000, 

o
f w

h
ich

 
65 

000 w
ere 

ex
p
o
rted

 
to
 

S
w

eden.

C
ep

h
alo

p
o

d
a

In
tro

d
u
c
to

ry
 in

v
e
stig

a
tio

n
s 

on T
o
d
aro

d
es 

sa
g
itta

tu
s 

and G
onatus 

f
a
b
ric

ii w
ere 

p
erfo

rm
ed
 
d
u
rin

g
 
th

e
 

autum
n.

T
he 

re
se

a
rc

h
 p

la
n

s 
fo

r 
1971 

in
c
lu

d
e 

c
o
n
tin

u
a
tio

n
 
o
f 

ex
p
erim

en
ts w

ith
 

c
u
ltiv

a
tio

n
 
o
f m

u
ssels, 

e
sp

e
c
ia

lly
 
ex

p
erim

en
ts 

w
ith

 new
 
siz

e
s 

o
f n

e
t 

bag3 
su

ita
b
le
 
fo

r th
e
 
d
iffe

re
n

t 
c
o

n
d

itio
n

s 
a
t 

th
e 

N
orw

egian 
c
o
a
st.

In
 
th

e 
la

b
o

ra
to

ry
, 

ex
p
erim

en
ts 

on g
ro

w
th
 
o
f M

y
tilu

s 
e
d
u
lis 

re
la

te
d

 
en

v
iro

n
m

en
tal 

c
o
n
d
itio

n
s 

w
ill 

be 
p
erfo

rm
ed

.

I
t 

is
 
p

lan
n

ed
 
to
 

co
n
tin

u
e 

in
v
e
stig

a
tio

n
s 

on C
ep

h
alo

p
o
d
a 

in
 
th

e 
N

o
rw

eg
ian S

ea, 
m

ain
ly
 
T

o
d
aro

d
es 

sa
g

itta
tu

s 
and G

o
n

atu
s 

fa
b
ric

ii. 
F

irstly
, 

one h
as 

th
e 

in
te

n
tio

n
 
to
 
in

v
e
stig

a
te
 

o
ccu

rren
ce, 

m
ig

ra
tio

n
s 

and 
e
v
e
n
tu

a
lly

 
th

e 
re

p
ro

d
u

c
tiv

e
 
c
y
c
le

.

P
o

lan
d

(L
o 

Z
m

u
d
zin

sk
i)

B
en

th
o
s

T
h

irty
 c

o
n
tro

l 
sta

tio
n
s 

in
 
th

e 
c
e
n

tra
l 

p
la

c
e
s 

o
f 

th
e
 W

est-B
altic 

D
ep

th an
d 

six
ty
 
sta

tio
n

s 
in
 
th

e
 
re

g
io

n
 
o
f G

dañsk D
ep

th w
ith

 re
sp

e
c
t 

to
 

in
v
e
stig

a
tio

n
s 

on 
th

e 
p
ro

b
lem

 
o
f p

o
llu

tio
n
.

P
o
rtu

g
a
l

N
o 

re
p

o
rt 

re
c
e
iv

e
d
.

S
p
ain

(H
ecto

r 
Q

u
iro

g
a)

G
en

e
ra

l

T
he 

la
b

o
ra

to
ry
 
o
f 

th
e
 
In

s
titu

to
 

de 
In

v
e
stig

a
c
io

n
e
s 

P
esq

u
eras 

a
t 

V
igo 

an
d 

th
e
 la

b
o
ra

to
rie

s 
o
f 

th
e
 
In

s
titu

to
 
E

sp
añ

o
l 

de 
O

cean
o
g
rafía 

a
t 

V
igo 

and 
la

 C
oruna h

av
e 

begun 
a new

 program
m

e 
o
f 

re
se

a
rc

h
 

on 
th

e 
b
io

lo
g
y
 o

f m
o
llu

scs, 
m

ain
ly
 on Cra

sso
stre

a
 
a
n
g
u
la

ta
»

M
r P

ascu
al 

o
f 

th
e 

In
s
titu

to
 

de 
In

v
e
stig

a
c
io

n
e
s 

P
esq

u
eras 

h
as 

co
n

­
tin

u
e
d
 h

is 
stu

d
y
 
o
f 

th
e
 
b

io
lo

g
y
 o

f 
th

e P
o

rtu
g

u
ese 

o
y
ste

r.

S
o

len
id

ae

M
r C

en
d
rero

 
o
f 

th
e 

In
s
titu

to
 

E
sp

añ
o
l 

de 
O

cean
o

g
rafía, 

S
an

tan
d
er, 

h
as 

b
eg

u
n 

stu
d
ie

s 
o
f 

th
e 

taxonom
y an

d b
io

m
e
tric

s 
o
f m

em
bers 

o
f 

th
is 

fam
ily

p
 

h
e 

h
as 

pa,id 
sp

e
c
ia

l 
a
tte

n
tio

n
 to

 
fe

c
u
n
d
ity

 an
d 

to
 

d
ev

elo
p

m
en

t 
”in

 v
itro

”
.

B
en

th
o

s

M
r 

C
en

d
rero

 
and h

is 
co

-w
o
rk

ers 
from

 
th

e
 
In

s
titu

to
 
E

sp
añ

o
l 

de 
O

cean
o
g
rafía 

la
b

o
ra

to
ry

 a
t 

S
an

tan
d
er h

av
e 

stu
d
ie

d
 
th

e
 
d

istrib
u

tio
n
 

and 
ab

u
n
d
an

ce 
o
f b

e
n
th

ic 
seaw

eed
s, 

liv
in

g
 b

etw
een

 
0 

an
d 

15 
m

etres 
alo

n
g
 
th

e 
c
o

a
st 

o
f n

o
rth

e
rn
 
S

p
ain

.
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S
w

eden

(B
. 

I. 
B

y
b
ern

)

B
en

th
o

sT
he 

in
v

e
stig

a
tio

n
s 

o
f 

th
e 

b
o
tto

m
 ialin

a 
in
 th

e
 

open p
a
rts 

o
f 

th
e 

B
a
ltic

 
h

av
e 

b
een

 
co

n
tin

u
ed

. 
T

hey h
av

e 
b
een

 
co

n
n
ected

 p
a
rtly

 w
ith

 an
 

e
x
ten

siv
e
 

sh
allo

w
 w

ater program
m

e 
c
a
rrie

d
 
o
u
t 

a
t 

th
e A

sko 
M

arin
e 

S
ta

tio
n
 
ab

o
u
t 

80 
km
 

so
u
th
 
o
f 

S
to

ck
h
o
lm

, 
T

h
is 

program
m

e 
in

v
o
lv

es 
b
o
th
 b

ra
c
k
ish

-w
ate

r p
la

n
ts 

an
d 

an
im

als; 
th

e
ir 

in
te

r-re
la

tio
n
s 

an
d th

e
ir 

re
la

tio
n
s 

to
 
th

e
 
p

h
y

sic
a
l 

en
v

iro
n

m
en

t.

B
en

th
ic 

an
im

als 
and 

to
 

som
e 

e
x
te

n
t 

p
la

n
ts 

are 
stu

d
ie

d
 
in
 
co

n
n

ectio
n

 
w

ith
 p

o
llu

tio
n
 
situ

a
tio

n
s 

on th
e
 

S
w

edish 
c
o
a
sts 

and 
in
 a

re
a
s 

w
ith

 
e
x

istin
g
 
o
r 

p
lan

n
ed

 
d

isch
a
rg

es 
o
f h

e
a
te

d
 
co

o
lin

g
 w

aters 
fro

m
 pow

er 
sta

tio
n
s.

It 
is
 

ex
p
ected

 
th

a
t 

th
e 

program
m

es 
fo

r b
en

th
o
s 

in
v

e
stig

a
tio

n
s 

w
ill 

b
e 

ex
ten

d
ed
 
d

u
rin

g
 
th

e 
n
ex

t 
few

 y
e
a
rs, 

e
sp

e
c
ia

lly
 

on 
th

e
 w

est 
c
o
a
st 

o
f 

S
w

eden, w
h
ere 

e
ffo

rts 
a
re 

b
ein

g
 
c
o
n
c
e
n
tra

ted
 
to
 

com
bat 

th
e 

e
ffe

c
ts 

o
f 

c
o
a
sta

l 
p

o
llu

tio
n
.

U
n
ited

 K
ingdom

1
, 

E
n

g
lan

d
 an

d W
ales

(P
. 

R
. 

W
alne)

C
ardium

 
ed

u
le

A
s 

a re
su

lt 
o
f 

in
c
re

a
se

d
 
in

te
n
sity

 
o
f 

fish
in

g
 
in
 
th

e
 

3 m
ajo

r 
a
re

a
s, 

th
e
 

B
u
rry

 
In

le
t 

(S
o
u
th
 W

ales), 
th

e 
W

ash 
and 

th
e 

T
ham

es 
e
stu

a
ry

, 
p
a
rtic

u
la

r 
a
tte

n
tio

n
 w

as 
d
ire

c
te

d
 
in
 1970 

to
 

th
e 

c
o
n
serv

a
tio

n
 
o
f 

th
e
se

 
fis

h
e
rie

s. 
In
 
th

e 
B

u
rry

 
In

le
t 

m
o

n
ito

rin
g
 
su

rv
ey

s 
o
f 

co
ck

le 
sto

ck
s 

h
av

e 
co

n
tin

u
ed

. 
T

he 
1970 

s
p
a
tfa

ll w
as 

good 
an

d re
p
re

se
n
te

d
 
th

e
 
fo

u
rth

 
h

ig
h

e
st 

re
c
ru

itm
e
n

t 
d

u
rin

g
 
th

e 
la

s
t 

13 
y
e
a
rs. 

H
eavy 

d
e
p

red
a
tio

n
 by 

o
y
ste

rc
a
tc

h
e
rs 

h
as 

co
n
tin

u
ed
 

and 
a h

ig
h
 
le

v
e
l 

o
f 

c
a
tc

h
 h

as 
b
een

 m
ain

­
ta

in
e
d
 b

u
t, 

as 
a re

su
lt 

o
f 

th
e 

p
o
o
r 

re
c
ru

itm
en

t 
in
 

1968 
an

d 
1

9
6

9
? 

it 
is 

u
n
lik

e
ly
 
th

a
t 

sto
ck

s 
can

 
co

n
tin

u
e 

to
 

su
p

p
o

rt 
th

e 
sam

e 
fish

in
g
 
e
ffo

rt 
d

u
rin

g
 

1971» 
B

ata 
c
o
lle

c
te

d
 
sin

c
e
 

1958 h
as 

b
een

 u
sed

 
in
 
a 

c
o
n
trib

u
tio

n
 

fo
r 

th
e 

IC
E

S/FA
O

/lC
H

A
E
 

S
ym

posium
 

on 
"S

to
ck
 

and R
ecru

itm
en

t". 
M

o
n
th

ly
 

e
stim

ate
s 

o
f 

o
y

ste
rc

a
tc

h
e
rs 

in
 
th

is 
a
re

a
 h

av
e 

b
een

 
co

n
tin

u
ed

. 
O

ver 
th

e 
la

s
t 

5 
y
e
a
rs 

th
e
 

num
ber 

o
f 

o
y

ste
rc

a
tc

h
e
rs 

o
v
erw

in
terin

g
 
in
 
th

is 
a
re

a 
h
as 

in
c
rea

se
d
 
ste

a
d
ily

.

In
c
re

a
se

d
 
fish

in
g
 
e
ffo

rt 
in
 
th

e
 W

ash h
as 

re
su

lte
d
 
in
 
th

e 
1970 

lan
d
in

g
s 

ex
ceed

in
g
 

5 
000 

to
n
s 

b
u
t, 

b
ecau

se 
o
f 

p
o
o
r 

re
c
ru

itm
e
n

t 
d

u
rin

g
 
th

e 
la

s
t 

few
 y

e
a
rs, 

la
n
d
in

g
s 

a
re 

ex
p

ected
 
to
 
fa

ll 
in
 

1971» 
In

v
e
stig

a
tio

n
s 

a
re 

b
ein

g
 m

ade 
to
 

d
eterm

in
e 

th
e 

e
x
istin

g
 
sto

ck
s 

and 
th

e 
e
ffe

c
t 

th
a
t 

h
y

d
ra

u
lic

 
d

red
g

in
g
 w

ould h
av

e 
if 

it 
w

ere 
in

tro
d
u
c
e
d
. 

In
 

ex
p
erim

en
ts 

u
sin

g
 
th

e 
h
y
d
ra

u
lic

 
co

ck
le 

d
red

g
e, 

th
g
 y

ie
ld

s w
ere 

fro
m
 0

.6
 
to

n
s/h

o
u
r 

in
 a

re
as 

w
h
ere 

d
e
n
sitie

s w
eze 80 

p
e
r m
 

to
 

2
.5
 
to

n
s/h

o
u
r w

here 
d
e
n
sitie

s 
w

ere 
250/m

 
. 

B
am

age 
to
 

co
ck

les 
in
 
th

e 
c
a
tc

h
 w

as 
n
o
t 

se
rio

u
s.

In
 th

e 
T

ham
es 

e
stu

a
ry

, 
th

e 
1970 

y
ie

ld
 

o
f 

4 
500 

to
n
s 

w
as 

ap
p

ro
x

i­
m

ately
 
th

e
 

sam
e 

as 
in
 
th

e 
p

rev
io

u
s 

y
e
a
r, 

b
u
t 

w
as 

o
b

tain
ed

 
from

 
a v

ery
 

m
uch red

u
ced

 
sto

ck
, 

due 
to
 
th

e u
se 

o
f 

th
e 

h
y
d
ra

u
lic

 
d
red

g
e. 

S
to

ck
 

su
rv

ey
s 

h
av

e 
b
een

 m
ade 

d
u
rin

g
 

1970 
b

y
 
sam

p
lin

g
 
th

e
 

b
ed

s 
a
t 

low
 
tid

e
. 

L
o
sses 

due 
to
 
n
a
tu

ra
l m

o
rta

lity
 w

ere 
c
a
lc

u
la

te
d
 
a
t 

35^* 
T

h
ere 

is
 

som
e 

su
g
g
estio

n
 
th

a
t 

m
o
rta

lity
 

o
f 

young 
co

ck
les 

in
 
a
re

as 
su

b
jec

te
d
 
to
 
h

y
d

ra
u

lic
 

d
red

g
in

g
 
is 

g
re

a
te

r 
th

an
 
th

a
t 

in
 
o
th

e
r 

a
re

a
s.
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C
hlam

ys 
o
p
e
rc

u
la

ris

T
he 

e
ffic

ie
n
c
y
 o

f 
co

m
m

ercially
 
o

p
erated

 
q
u
een 

¡Jred
g
es v

as 
c
a
lc

u
la

te
d

 
a
t 
5
3

w
hen 

th
e
 m

ean 
d
e
n

sity
 w

as 
2

,9
5
 

q
u
een

s 
p

e
r m

 
• 

S
u

rv
ey

s 
fo

r 
q
u
een

s 
co

n
tin

u
ed
 
in
 
se

v
e
ra

l 
a
re

a
s 

o
ff 

th
e
 
n
o
rth

-e
a
st 

c
o
a
st. 

C
atch

es v
æ

re 
in

­
sig

n
ific

a
n
t 

in
 an

 a
re

a
 w

h
ich p

re
v
io

u
sly

 
su

p
p

o
rted

 good 
co

m
m

ercial 
la

n
d
in

g
s. 

W
ork 

is
 
c
o
n
tin

u
in

g
 
to
 

d
eterm

in
e w

h
eth

er 
th

is 
is
 

due 
to
 

o
v

er­
e
x
p
lo

ita
tio

n
 
o
r 

to
 
a 

ch
an

g
e 

in
 "b

eh
av

io
u

r.

C
ra

sso
stre

a
 
a
n

g
u

lata

A
s 

a re
su

lt 
o
f h

ig
h
 m

o
rta

lity
 in

 
19&

9 
^

ew
 P

o
rtu

g
u
ese 

o
y
ste

rs w
ere 

im
p
o
rted

 
d
u
rin

g
 

1970* 
D

u
rin

g
 
th

e 
y

e
a
r 

th
e
re
 
h
as 

"been no 
ev

id
en

ce 
o
f 

sig
n
ific

a
n
t m

o
rta

lity
 cau

sed
 b

y
 g

ili 
d
ise

a
se

.

M
y
tilu

s 
e
d

u
lis

T
he m

o
n
th

ly
 re

c
o

rd
in

g
 o

f 
s
p
a
tfa

ll 
in

 M
orecam

be 
B

ay h
as 

b
een

 co
n­

tin
u
e
d

. 
D

u
rin

g
 tw

o 
an

d 
a h

a
lf y

e
a
rs 

stu
d
y
 
s
p
a
tfa

ll h
as 

o
ccu

rred
 
ev

ery
 

m
onth a

t 
a
li 

3 
s
ta

tio
n
s. 

T
he m

o
n
ito

rin
g
 d

a
ta
 
su

g
g
ests 

th
a
t 

th
is 

ab
u
n
d
an

t 
sp

a
t 

re
so

u
rc

e 
co

u
ld
 b

e u
tilis

e
d
, 

b
y
 m

eans 
o
f 

a
rtific

ia
l 

c
o

lle
c
to

rs, 
to
 

su
p
p
ly
 
sp

a
t 

fo
r 

d
ista

n
t 

c
u

ltu
re
 
g
ro

u
n
d
s. 

In
 

som
e 

e
x
p
lo

ra
to

ry
 w

ork 
p

a
irs 

o
f ro

p
es 

w
ere 

e
ith

e
r 

sta
k
ed

 
to
 
th

e
 
g

ro
u

n
d
 
o
r 

su
sp

en
d
ed

 h
o

riz
o

n
ta

lly
*

 
A

fte
r 

a m
onth*s 

ex
p
o
su

re 
th

e
re
 w

ere 
2 

000 
- 

5 
000 

sp
a
t 

p
e
r 

30 
cm
 
o
f ro

p
e
. 

A
fte

r h
an

g
in

g
 fro

m
 a ra

ft 
in
 
th

e
 M

enai 
S

tra
its 

fo
r 

6 
m

onths 
th

e 
fa

ste
s
t 

g
ro

w
in

g
 m

u
ssels 

h
ad
 
o
b
ta

in
ed

 a 
le

n
g
th
 
o
f 

58 
m

m
.

O
strea 

ed
u
lis

S
p
a
tfa

ll w
as 

a
ssesse

d
 
in

 th
e
 
riv

e
r P

a
i 

and 
in

 P
o
o
le 

h
arb

o
u
r b

u
t 

s
e
ttle

­
m

ent 
in

 b
o

th
 
a
re

a
s 

w
as 

p
o
o
r. 

S
p

a
tfa

lls 
o
f m

o
d
erate 

in
te

n
s
itie

s 
h
av

e 
o
ccu

rred
 
in
 
th

re
e
 
a
re

as 
on 

th
e
 
e
a
st 

c
o

a
st. 

E
x
p
erim

en
tal 

stu
d
ie

s 
show

ed 
th

a
t 

la
rv

a
e 

p
a
ssin

g
 
th

ro
u
g
h
 
co

o
lin

g
 w

ater 
sy

stem
s 

o
f 

a pow
er 

sta
tio

n
 w

ere 
n
o
t 

dam
aged. 

In
v
e
stig

a
tio

n
s 

to
 
d

eterm
in

e 
th

e
 
s
u
ita

b
ility

 o
f N

orw
egian 

sto
c
k
 
fo

r re
la

y
in

g
 
in
 th

is
 
c
o
u
n
try

, 
u
sin

g
 
tra

y
s, 

h
av

e 
co

n
tin

u
ed

; 
su

rv
iv

a
l 

h
as 

b
een

 g
e
n
e
ra

lly
 p

o
o

r. 
C

om
parison 

o
f 

p
erfo

rm
an

ce 
o
f 

C
onw

ay an
d N

orw
egian

 
o
y
ste

rs, 
la

id
 
in
 tra

y
s 

a
t 

v
a
rio

u
s 

tid
a
l h

e
ig

h
ts, 

show
ed 

an 
in

v
e
rse

 
c
o
rre

­
la

tio
n
 b

etw
een

 g
ro

w
th
 

and 
ex

p
o
su

re 
a
t 

ex
p
o
su

re 
le

v
e
ls 

o
n
ly
 a few

 
c
e
n

ti­
m

etres 
a
p
a
rt.

P
e
c
te

n
 m

axim
us

T
he 

1968 
ta

g
g
in

g
 

ex
p

erim
en

t 
o
ff B

rixham
 h

as 
co

n
tin

u
ed

 
an

d
, 

by 
th

e 
end 

o
f 

O
cto

b
er 

1
9

7
0

, 
133 

(6
.2

$
) 

o
f 

th
e 

tag
g
ed
 
sc

a
llo

p
s w

h
ich

 w
ere 

re
le

a
se

d
 

h
ad

 b
een

 re
tu

rn
e
d

. 
O

f 
th

e
se
 
ap

p
ro

x
im

ately
 one 

fifth
 w

ere 
cau

g
h
t 

b
y
 tra

w
le

rs 
w

o
rk

in
g
 
in
 
th

e
 

se
a.

V
en

eru
p
is 

d
e
cu

ssa
ta

A
 
stu

d
y
 
o
f 

th
e
 
g
ro

w
th
 ra

te
 

o
f h

a
tch

e
ry
 re

a
re

d
 
sp

a
t, 

w
h
ich w

as 
sta

rte
d

 
in
 

1
9
6
8

, 
h
as 

now
 
b

een
 
co

m
p
leted

. 
T

he 
sp

a
t 

h
ad
 b

een
 p

la
n
te

d
 
in

 m
esh- 

co
v
ered

 fram
es 

on 
th

e
 

so
u
th
 c

o
a
st 

o
f E

n
g

lan
d
 

an
d N

o
rth

 W
ales. 

T
he 

p
o

o
led

 
re

s
u
lts 

show
 
th

a
t, 

on 
av

erag
e, 

IO
 

mm 
sp

at 
ta

k
e 

3 y
e
a
rs 

to
 
re

ac
h
 m

ark
et­

a
b

le 
siz

e
 
o
f 

4
5

-5
0
 

m
m

. 
S

u
rv

iv
a
l 

o
v
er 

a 
2 

y
e
a
r p

e
rio

d
 h

as 
g
e
n
e
ra

lly
 b

een
 

50 
- 

70 
p
e
r 

c
e
n

t.

M
o
n
th

ly
 

sam
p
lin

g
 
o
f h

ard
 

clam
s 

fro
m
 P

o
o
le h

arb
o
u
r h

as 
co

n
tin

u
ed
 
to

 
S

ep
tem

b
er 

1
9

7
0

. 
D

u
rin

g
 
th

e 
y

e
a
r 

in
d
iv

id
u
a
ls 

fro
m
 
a 

1969 
s
p

a
tfa

ll w
ere 

o
b
serv

ed
 

P
h

y
sio

lo
g

ic
a
l 

in
v

e
stig

a
tio

n
s 

w
ere 

m
ade 

to
 

d
eterm

in
e 

th
e 

oxygen 
consum

pt 
on 

o
f 

a b
ed
 
o
f h

ard
 

clam
s 

subm
erged 

in
 
th

e
 
o
u
tfa

ll 
from

 
a pow

er 
sta

tio
n

, 
w

h
ere w

a
te

r 
tem

p
eratu

res 
in

 w
in

te
r m

ay ran
g

e 
fro

m
 

2 
to
 

22°C
 
d
u
rin

g
 

one 
tid

a
l 

c
y

c
le

. 
O

xygen u
p
tak

e 
in

c
rea

se
d
 w

ith
 
tem

p
eratu

re 
an

d
 w

as 
s
till 

in
c
re

a
sin

g
 a

t 
3
0

°C
. 

T
h
ere w

as 
no 

ev
id

en
ce 

o
f 

a
c
clim

atio
n
 
o
r 

o
f 

a ry
th

m
in
 
th

e
 
ra

te
 

o
f u

p
tak

e.
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S
co

tlan
d
.

(H
.J. 

T
hom

as)

M
y
tilu

s 
edu

lis

F
u
rth

e
r 

o
b
serv

a
tio

n
s 

on th
e
 

g
ro

w
th
 
o
f m

u
ssels 

c
u

ltiv
a
te

d
 

on ro
p
es 

h
av

e 
b
een

 m
ade 

an
d 

th
e
 w

ork 
ex

ten
d
ed
 
to
 

co
v

er 
se

v
e
ra

l 
a
d
d
itio

n
a
l 

sea 
lo

ch
s 

on 
th

e 
S

c
o
ttish

 w
est 

co
ast*

T
h
ere w

as 
a fu

rth
e
r 

o
u
tb

reak
 
o
f 

p
a
ra

ly
tic

 
s
h

e
llfis

h
 p

o
iso

n
in

g
 on 

th
e
 
e
a
st 

c
o
a
st 

o
f 

S
co

tlan
d
 b

u
t 

a
t 

a 
lo

w
er 

le
v

e
l.

B
a
c
te

rio
lo

g
ic

a
l 

ex
am

in
atio

n
 
o
f 

sh
e
llfish

 fro
m
 
a v

a
rie

ty
 
o
f 

s
ite

s 
v
as 

u
n
d
ertak

en
.

M
y
tilic

o
la
 
in

te
s
tin

a
lis

 w
as 

fo
u
n
d
 
to
 
h
av

e 
sp

read
 to

 
a h

ith
e
rto

 
c
lea

n
 

a
re

a
 

on 
th

e
 v

e
st 

c
o

a
st,

C
ardium

! 
ed

u
le

S
u
rv

ey
s 

o
f 

a num
ber 

o
f b

each
es 

fo
r 

e
x

p
lo

ita
b

le
 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

co
ck

les 
w

ere u
n
d
ertak

en
.

P
ecten

 m
axim

us

C
o

lle
c
tio

n
 
o
f 

c
a
tc

h
 
e
ffo

rt 
d

a
ta
 v

as 
m

ain
tain

ed
 

on 
th

e 
e
sta

b
lish

e
d

 
fis

h
e
rie

s. 
E

x
p
lo

ratio
n
s 

fo
r u

n
e
x
p
lo

ite
d
 g

ro
u
n
d
s 

w
ere 

a
iso

 u
n

d
ertak

en
 

b
y
 re

se
a
rc

h
 v

e
sse

ls. 
F

u
rth

e
r 

o
b
serv

a
tio

n
s h

av
e 

b
een

 m
ade 

on 
th

e 
g

ro
w

th
 

o
f 

young 
e
sc

a
llo

p
s 

an
d 

on n
ew

ly
 se

ttle
d
 
sp

a
t,

C
hlam

ys 
o
p
e
rc

u
la

ris

C
atch

 
e
ffo

rt 
d
a
ta w

ere 
o

b
tain

ed
 fro

m
 
se

le
c
te

d
 v

e
sse

ls 
en

g
ag

ed in
 

th
e
 n

ew
ly 

e
sta

b
lish

e
d
 
fish

e
ry

 fo
r 

C
hlam

ys 
o

p
e
rc

u
la

ris. 
C

atch
 
co

m
p
o
sitio

n
 

d
a
ta h

av
e 

a
iso

 
b
een

 
c
o
lle

c
te

d
. 

E
x

p
erim

en
ts 

h
av

e 
b
een

 u
n
d
ertak

en
 
in

to
 

th
e 

e
ffic

ie
n

c
ie

s 
o
f 

3 
ty

p
es 

o
f g

e
a
r 

in
 
th

e 
c
ap

tu
re 

o
f 

q
u
een

s 
an

d 
sc

a
llo

p
s,

C
ep

h
alo

p
o
d
a

D
ata 

on 
th

e
 

co
m

m
ercial 

lan
d

in
g

s 
o
f 

sq
u
id
 w

ere 
m

ain
tain

ed
.

B
en

th
o

s

F
ood 

C
h
ain 

S
tu

d
ie

s. 
L

ong 
term

 
stu

d
ie

s 
o
f 

th
e
 

fo
o
d
 
ch

ain
 
le

ad
in

g
 

to
 

.ju
v

en
ile 

p
la

ic
e
 

(P
leu

ro
n

e
c
te

s 
p
la

te
ssa

) 
w

ere 
co

n
tin

u
ed
 
in
 

a 
san

dy
 

b
ay
 
o
f 

a 
sea 

lo
ch
 

on 
th

e
 w

est 
c
o
a
st 

o
f 

S
co

b
lan

d
. 

P
a
rtic

u
la

r 
a
tte

n
tio

n
 

v
as 

c
o
n
c
en

tra
ted

 
on 

d
eterm

in
in

g
 
th

e 
tim

e 
and 

d
e
n

sity
 o

f 
se

ttle
m

e
n
t 

o
f 

th
e
 

young fish
 an

d
 

on a
sse

ssin
g
 
th

e
 
flu

c
tu

a
tio

n
s 

o
f 

th
e
 m

ain 
in

v
e
rte

­
b

ra
te
 

fo
o
d
 

su
p

p
ly
 
o
f 

th
e
se
 
fish

. 
C

om
parable 

stu
d
ie

s 
o
f 

th
e
 

fo
o
d
 
ch

ain
 

in
 
a m

uddy g
ro

u
n

d
 
in
 
th

e 
sam

e 
lo

c
h
, 

begun 
la

s
t 

y
e
a
r, 

w
ere 

co
n
tin

u
ed

,

Co
a
sta

l 
S

u
rv

ey
, 

C
o
n
tin

u
in

g
 
th

e 
su

rv
ey
 
o
f 

b
en

th
o
s 

on g
ro

u
n

d
s 

ro
u
n
d

 
th

e
 
S

c
o
ttish

 
c
o

a
st, 

an
d p

a
rtly

 to
 
p
ro

v
id

e 
d
a
ta
 

on 
th

e
 
fau

n
a 

o
f u

n
­

p
o
llu

te
d
 g

ro
u
n
d
s, 

a 
su

rv
ey

 w
as m

ade 
o
f 

e
x
ten

siv
e
 
in

te
rtid

a
l 

san
dy
 

arcara 
a
t 

N
o
rth

 T
Jist 

in
 
th

e
 

O
u
ter H

eb
rid

es. 
T

he m
acro

fau
n

a w
as 

stu
d
ie

d
 by 

d
ig

g
in

g
 
q

u
a
d

ra
ts 

on 
se

le
c
te

d
 
tra

n
se

c
ts, 

an
d 

co
res 

w
ere 

c
o

lle
c
te

d
 
fo

r 
m

eio
fau

n
a 

an
d fo

r p
a
rtic

le
 
siz

e
 
a
n

a
ly

sis. 
F

ish
 p

o
p
u
latio

n
s w

ere 
a
iso

 
sam

p
led

. 
P

h
y
sica

l 
o
b
se

rv
atio

n
s 

in
c
lu

d
ed

 
d
e
term

in
a
tio

n
 
o
f 

in
te

rs
titia

l 
w

ater 
s
a
lin

ity
, 

san
d
 
te

m
p
era

tu
re

, 
d

ra
in

a
g

e
, 

w
a
te

r 
ta

b
le
 

and b
each

 
le

v
e
ls, 

w
ith

 
lim

ite
d
 
p
ro

file
 
m

easu
rem

en
ts 

a
t 

a
li 

sam
p
lin

g
 
sta

tio
n
s.

T
he 

su
rv

ey
 

show
ed 

th
e 

im
p
o
rtan

ce 
o
f b

each
 p

ro
file

s 
in

 re
la

tio
n
 
to

 
fla

tfis
h
 n

u
rsery

 g
ro

u
n
d
s. 

W
hen 

th
e 

p
ro

file
 
is
 

su
ch
 
th

a
t 

a 
la

rg
e
 
p

a
rt 

o
f 

th
e 

in
te

rtid
a
l 

a
rea

 
is
 

above 
th

e
 
m

id
-tid

e
 
lin

e
, 

th
e 

a
rea

 
d

o
es 

n
o
t 

su
p
p
o
rt 

m
any 

o
f 

th
e
 
p

re
y
-sp

e
c
ie

s 
re

q
u
ire

d
 by 

ju
v
e
n
ile

 
fla

tfis
h

.

U
.S

.S
.R

.

(A
. 

F
. 

K
arp

ev
ich

)

U
nder 

ex
p
erim

en
tal 

c
o
n
d
itio

n
s 

th
e 

e
ffe

c
t 

o
f 

s
a
lin

ity
 w

as 
d
eterm

in
ed

, 
as 

w
ell 

as 
th

e 
oxygen 

d
e
fic

ie
n

c
y
 

and m
anganese 

io
n
 

on 
su

rv
iv

a
l 

and re
­

sp
ira

tio
n
 
o
f 

th
e
 
b
iv

a
lv

e
s 

su
ch
 
as 

D
re

isse
n
a p

o
ly

m
o
rp

h
a, 

M
ya 

a
re

n
a
ria

 end 
th

e
 
C

ru
stacean

, 
M

esid
o
th

e
a 

enthom
on 

o
f 

th
e
 
B

a
ltic

. 
T

he 
in

v
e
stig

a
tio

n
 v

as 
co

n
d
u
cted

 u
n

d
er 

th
e
 
g
u
id

an
ce 

o
f P

ro
f. 

K
arp

ev
ich

 
an

d M
r 

S
h

u
rin

 
a
t 

th
e 

ex
p
erim

en
tal 

la
b

o
ra

to
ry
 
o
f 

B
aitu

iIR
K

S.
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CRU
STA

CEA

B
elg

iu
m 

(Eo 
T

e 
C

lerk
)

A
n
aly

ses 
o

i 
co

n
su

m
p
tio

n
 

sh
rim

p
 
lan

d
in

g
s w

ere 
c
a
rrie

d
 
o

u
t 

an
d 

o
atch

 
p
e
r u

n
it 

e
ffo

rt 
d
a
ta 

c
o
lle

c
te

d
o

R
eg

u
lar 

sh
rim

p
 

su
rv

ey
s alo

n
g 

th
e
 
B

elg
ian

 
c
o
a
st w

ere 
a
iso

 
co

n
tin

u
ed

.

C
an

ad
a

(U
oG

, 
W

ild
er)

H
om

arus 
am

erican
u
s

L
ab

o
rato

ry
 
ex

p
erim

en
ts 

show
 
a 

se
x

-re
la

te
d

, 
tem

p
eratu

re-co
u
p
led

 
e
ffe

c
t 

o
f 

p
h
o
to

p
o
rio

d
 

on m
o
u
ltin

g
 
freq

u
en

cy
 and 

g
ro

w
th
 ra

te
 

o
f 

im
m

ature 
lo

b
ste

rs. 
T

he 
in

te
rm

o
u

lt 
p
e
rio

d
 
fo

r 
1
/4
 kg 

lo
b
ste

rs 
is 

ab
o

u
t 

2 
y
e
a
rs 

a
t 

5°C
 

an
d 

4 m
onths 

a
t 

1
5
°C

0

L
o

b
sters 

k
ille

d
 by y

ello
w
 p

h
o
sp

h
o
ro

u
s 

show
ed m

assiv
e hem

olym
ph 

c
o
a
g
u
la

tio
n
 

an
d 

e
x
ten

siv
e
 
tissu

e
 
d

e
stru

c
tio

n
 
in
 
th

e 
a
n
ten

n
a
l 

g
lan

d
 

and 
h
e
p
a
to

p
a
n
c
rea

s,

H
eavy, 

to
o
th

ed
 rak

es 
a
re
 

tow
ed 

to
 
h
a
rv

e
st 

Iris
h
 m

oss 
(C

hondrus 
c
risp

u
s) 

in
 
a
re

as 
p
o
p
u
lated

 
by 

lo
b

ste
rs. 

U
n

d
erw

ater 
o
b
serv

a
tio

n
s 

show
ed 

th
a
t 

m
ost 

lo
b

ste
rs 

d
isp

la
c
e
d
 by 

th
e
 
ra

k
es 

w
ere u

n
h
arm

ed
, 

R
e
ta

ile
d

 
ex

m
in

atio
n
 

o
f 

th
e
 
rak

e 
tra

c
k

s 
re

v
e
ale

d
 g

re
a
te

r 
num

bers 
o
f 

in
ju

re
d

 
lo

b
ste

rs 
u
n
d
er ro

c
k
s. 

R
ak

in
g
 

d
o

es 
a
p
p
rec

iab
ly
 m

ore 
dam

age 
to
 
lo

b
ste

rs 
th

a
n
 iras 

h
ith

e
rto

 
b
e
lie

v
e
d
.

Im
m

ed
iate 

o
r 

d
ire

c
t 

o
b
serv

ab
le 

e
ffe

c
ts 

o
f B

unker 
C 

o
il 

co
n
tam

in
atio

n
 

from
 
a w

reck
 w

ore 
la

rg
e
ly

 re
s
tric

te
d
 
to
 

a
rea

s 
above 

low
 w

ater m
ark

, 
•

In
 g

e
n
e
ra

l5 
th

e 
b
o
tto

m
 from

 
L

n¥
,H

, 
to
 

20 
m

etres 
ap

p
eared

 
c
lea

n
 an

d 
th

e 
b
io

ta
 
n
o
rm

al, 
In
 

one 
a
re

a
, 

o
il m

ixed w
ith

 
san

d
 w

as 
fo

u
n
d
 
to
 

a 
d
ep

th
 

o
f 

12 
m

etresc 
C

h
em

ical 
a
n

a
ly

se
s 

in
d
ic

a
te
 
th

a
t 

o
il 

is
 
b
ein

g
 
in

g
e
ste

d
 

b
y
 
se

v
e
ra

l 
sp

e
c
ie

s, 
L

o
b

sters 
lib

e
ra

lly
 

sm
eared w

ith
 B

unker 
C 

o
il 

o
r 

g
iv

en
 

one 
fe

ed
in

g
 
o
f 

o
il 

sm
eared h

e
rrin

g
 
d
id
 n

o
t 

becom
e 

ta
in

te
d
.

T
he 

m
eat 

an
d h

ep
ato

p
an

creas 
o
f 

lo
b
ste

rs 
h

e
ld
 

4 
days 

in
 

sea w
ater 

con­
ta

in
in

g
' 1 

p
a
rt 

p
e
r 

1000 
B

u
n

k
er 

C 
o

il 
a
c
q
u
ire

d
 

an 
o
b
je

c
tio

n
a
b
le 

o
ily

 
fla

v
o

u
r 

th
a
t 

p
e
rsiste

d
 m

ore 
th

an
 
a m

onth.

S
u
rv

ey
s 

show
ed 

th
a
t 

se
rio

u
s 

e
c
o
lo

g
ic

a
l 

e
ffe

c
ts 

o
f 

e
fflu

e
n
t 

from
 

a b
leach

ed
 k

ra
ft 

m
iii 

w
ere 

re
stric

te
d
 
to
 

a 
re

la
tiv

e
ly
 
sm

all 
a
re

a
?

L
o
b
ster 

la
rv

a
e
 

and 
a
d
u
lts 

o
ccu

r 
in
 
a
re

a
s 

d
isc

o
lo

u
re

d
 by 

e
fflu

e
n
t.

T
h
ere 

is
 
little

 
to
 

su
g
g
est 

th
a
t 

ch
an

g
es 

in
 
lo

b
ste

r 
sto

ck
s 

lo
c
a
lly

 an
d 

elsew
h
ere 

a
re 

d
ire

c
tly

 re
la

te
d
 
to
 
p

u
lp
 m

iii 
e
fflu

e
n
t. 

E
x

p
erim

en
ts 

to
 

d
eterm

in
e w

h
eth

er 
b
leach

ed
 k

ra
ft 

m
iii 

e
fflu

e
n
t 

a
lte

rs 
th

e
 
lo

b
s
te

r’s 
resp

o
n

se 
to
 

fo
o
d
 

o
d
o
u
rs 

g
av

e 
c
o
n
tra

d
ic

to
ry

 re
s
u

lts 
and w

ill 
be 

ex
ten

d
ed

,

T
ile 

a
n
te

n
n
u
ies 

a
re
 

im
p

o
rtan

t 
s
ite

s
 

o
f 

o
lfa

c
to

ry
 
s
e
n
s
itiv

ity
, 

a
b
la

tio
n
 
o
f 

th
e
 
m

ed
ial, 

la
te

ra
l 

o
r b

o
th
 b

ran
ch

es 
lo

w
erin

g
 
resp

o
n

se 
IO

,
20 

and 
40fo re

sp
e
c
tiv

e
ly

. 
T

he 
u
rin

e
 
o
f 

a
li 

lo
b
ste

rs 
is
 
a
ttra

c
tiv

e
 

to
 

m
atu

ro
 
m

ales 
and 

fem
ales 

b
u
t 

th
e 

g
re

a
te
 

resp
o
n
se 

is
 

by m
atu

re m
ales 

to
 

u
rin

e
 

frozn m
o

u
lted

, 
m

atu
re 

fem
ales.

L
e
g

isla
tio

n
 
lim

itin
g
 
th

e num
ber 

o
f 

lo
b
ste

r 
tra

p
s 

h
as 

re
su

lte
d
 
in

 
few

er 
tra

p
s 

s
e
t, 

h
au

led
 

an
d 

lo
s
t. 

T
he 

fish
in

g
 

day 
is 

now
 
ab

o
u
t 

one 
th

ird
 
sh

o
rte

r 
and 

th
e
 
ra

te
 

o
f 

e
x
p
lo

ita
tio

n
 h

as 
d

e
clin

e
d
 
slig

h
tly

. 
P

ish
in

g
 
c
o
sts 

h
av

e b
een

 a
p
p
rec

ia
b
ly
 red

u
ced

.
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T
he m

o
u
ltin

g
 
freq

u
en

cy
 
o
f 

lo
b
ste

rs 
fe

d
 
fish

 fo
r 4

3
/4

 m
onths 

w
as 

n
o
t 

re
la

te
d
 
to
 
fe

ed
in

g
 
ra

te
s 

o
f 

1 
l/2

, 
3 

an
d 

6$ o
f 

body w
eig

h
t/w

eek
. 

M
eat 

y
ie

ld
 

w
as 

m
ain

tain
ed
 
o

n
ly
 
a
t 

th
e
 h

ig
h
e
st 

fe
ed

in
g
 ra

te
. 

S
u
rv

iv
a
l 

o
f 

m
o
u
lted

 
lo

b
ste

rs w
as 

d
ire

c
tly

 re
la

te
d
 
to
 
fe

e
d
in

g
 ra

te
. 

A
 
d
ie

t 
su

p
p

lem
en

t 
o
f 

c
a
l­

cium
 h

ad
 no 

o
b

v
io

u
s 

e
ffe

c
ts 

on 
su

rv
iv

a
l.

C
o

n
tin

u
in

g
 in

v
e
stig

a
tio

n
s 

o
f 

lo
b
ste

r b
lo

o
d
 
d

ise
a
se
 

(g
affk

em
ia) 

show
 
it 

to
 
b

e 
a w

astin
g
 
d
ise

a
se
 
in

 w
hich

 
d
eath

 
o
ccu

rs 
th

ro
u
g
h
 
d
e
p
le

tio
n
 
o
f body 

re
se

rv
e
s. 

E
x
p
erim

en
ts 

in
d
ic

a
te
 
th

a
t 

th
e 

h
em

ag
g
lu

tin
in
 p

rin
c
ip

le
 
is
 

se­
p

a
ra

te
 

from
 
th

e 
b

a
c
te

ric
id

a
l 

p
rin

c
ip

le
 
in
 lo

b
ste

r 
b
lo

o
d
. 

S
tu

d
ies 

o
f 

g
affk

em
ia 

in
 
co

m
m

ercial 
h
o
ld

in
g
 fa

c
ilitie

s
 

h
av

e 
p
e
rm

itte
d
 

im
p
ro

v
ed
 
c
o
n
tro

l 
m

easu
res0

E
cd

y
stero

n
e 

and 
in

o
k
o
s
te

rone 
a
c
c
e
le

ra
te

d
 

d
ev

elo
p
m

en
t 

o
f 

p
rem

o
u

lt 
c
h
a
ra

c
te

ristic
s 

in
 lo

b
ste

rs 
b

u
t 

le
d
 to

 
d
eath

 
a
t 

m
o
u
lt 

o
r 

la
te
 
p

rem
o
u
lt. 

E
cd

y
stero

n
e w

as 
ab

o
u
t 

tw
ice 

as 
e
ffe

c
tiv

e
 
as 

in
o

k
o

stero
n

e
.

C
h

io
n
o

ecetes 
op

ilio

C
om

m
ercial 

la
n
d
in

g
s 

fro
m
 
th

e 
new

 
fish

e
ry

 fo
r 

snow
 
crab

s 
d

e
clin

e
d
 

from
 

8 
300 

m
e
tric 

to
n
s 

in
 

1969 
to
 

7 
300 

to
n
s 

in
 

1
9

7
0

, 
m

ain
ly
 b

ecau
se 

o
f 

le
ss 

fa
v
o
u
rab

le m
ark

et 
c
o
n
d
itio

n
s. 

In
 a 

su
rv

ey
 
to
 

stu
d
y
 
d

istrib
u

tio
n
 and 

ab
u

n
d

an
ce, 

good 
c
a
tch

e
s 

w
ere 

m
ade w

ith
 

3 m
 d

iam
eter 

lif
t 

n
e
ts 

and w
ith

 
Jap

an
ese 

crab
 
tra

p
s 

and &
o
u
t 

2 
000 

good b
o
tto

m
 p

h
o
to

g
rap

h
s w

ere 
o
b
tain

ed
 

u
sin

g
 a 

tow
ed 

cam
era 

sle
d
. 

C
rab

s w
ere 

re
a
d

ily
 id

e
n
tifie

d
 

even w
hen 

alm
o
st 

b
u
rie

d
 
in
 
th

e
 

m
ud.

In
 
th

e
 
la

b
o
ra

to
ry

, 
ecd

y
sis 

w
as 

co
m

p
leted

 
in
 

2
-9 

h
o
u
rs, 

d
ep

en
d
in

g
 

on 
siz

e
. 

M
o
u
lted 

co
m

m
ercial-sized

 
crab

s 
becam

e 
h

ard
 

enough fo
r 

co
m

m
ercial u

se 
in
 

2
-3
 
m

o
n

th
s. 

M
ale 

c
ra

b
s, 

w
e
ll 

below
 m

inim
um

 
co

m
m

ercial 
siz

e
, 

m
ated 

su
c
c
e
ssfu

lly
. 

L
arv

al 
su

rv
iv

a
l 

w
as 

p
o
o
r 

a
t 

0 
an

d
 

2
0
°C 

b
u

t 
im

p
ro

v
ed

 p
ro

­
g

re
ssiv

e
ly
 a

t 
5? 

IO
 

an
d 

15°C
„

Snow
 
crab

 
m

u
scle 

is
 

low
 
in
 
lip

id
 

(<
C

l/) 
b
u
t 

ric
h
 in

 p
h
o
sp

h
o
lip

id
s. 

B
y

p
ro

d
u

ct 
d
ry

 m
eals 

m
ark

etab
le 

fo
r 

an
im

al 
fe

e
d
in

g
 h

av
e 

b
een

 p
rep

ared
 

from
 

crab
 
sh

e
ll 

and u
n
u
sed

 
tissu

e
s.

G
eryon 

q
u
in

q
u
ed

en
s

L
an

d
in

g
s 

o
f 

80 
m

e
tric 

to
n

s 
o
f 

deep 
sea re

d
 
crab

s 
in

 1970 by a 
sin

g
le

 
b

o
at 

g
iv

e 
som

e 
in

d
ic

a
tio

n
 
o
f 

th
is 

sp
e
c
ie

s1 
p
o
te

n
tia

l 
econom

ic 
im

p
o

rtan
ce. 

L
ab

o
rato

ry
 
stu

d
ie

s 
show

 
th

e 
re

d
 
crab

 
to
 
b
e m

ore 
to

le
ra

n
t 

o
f h

ig
h
 

tem
­

p
e
ra

tu
re

s 
th

a
n
 th

e 
snow

 
c
ra

b
. 

A
 
tem

p
eratu

re 
o
f 

1
4

°C 
is
 
a
cc

ep
ta

b
le 

fo
r 

sh
o
rt-te

rm
 
(l 

w
eek) 

sto
rag

e
 
b
u
t 

te
m

p
e
ra

tu
re o

f 
12°G

 
o
r 

lo
w

er 
sh

o
u
ld
 be u

sed
 

fo
r 

lo
n
g
er 

p
e
rio

d
s.

P
an

d
alu

s 
b
o
re

a
lis

B
eep w

ater 
sh

rim
p
 
g
ro

u
n
d
s 

d
isco

v
ered

 
o
ff 

th
e n

o
rth

w
est 

c
o
a
st 

o
f 

N
ew

foundland 
in
 

1958 w
ere 

e
x
p
lo

ite
d
 fo

r 
th

e
 
firs

t 
tim

e 
in
 

1970®
 

L
an

d
in

g
s 

ex
ceed

ed
 

135 
m

e
tric 

to
n
s. 

S
tu

d
ies 

o
f 

th
e
 
sto

ck
s 

in
 
th

is 
a
re

a
 h

av
e 

b
een

 
in

itia
te

d
.

D
enm

ark

(S
ten

 M
u

n
ch

-P
etersen

)

In
v
e
stig

a
tio

n
s 

o
f 

th
e 

"b
y

-catch
" 

in
 
th

e B
an

ish
 G

rangon 
sp

. 
fish

e
ry

 
w

ill 
be 

m
ade 

in
 

1971®
 

In
v
e
stig

a
tio

n
s 

o
n
 
th

e
 B

an
ish

 
fish

e
ry

 fo
r P

an
d
alu

s 
sp

. 
w

ill 
b
e 

c
a
rrie

d
 
o
u
t 

in
 
th

e 
N

o
rth

 
S

ea 
and 

in
 
th

e 
S

k
ag

erak
.

P
an

d
alu

s 
b
o
re

a
lis 

(E
e 

S
m

id
t)

T
raw

lin
g
 
ex

p
erim

en
ts 

in
 W

est 
G

reen
lan

d
 
in

sh
o
re 

an
d 

o
ffsh

o
re
 
w

aters 
w

ere 
co

n
tin

u
ed
 
in
 

1
9

7
0

. 
M

ost 
in

te
re

s
t 

w
as 

tak
en

 
in
 th

e
 
o
ffsh

o
re
 

ex
p
erim

en
ts 

in
 th

e
 N

av
is 

S
tra

it, 
w

here 
a 

co
m

m
ercial 

fish
e
ry

 is
 u

n
d
er 

d
ev

elo
p
m

en
t.

O
ffsh

o
re 

ex
p
erim

en
tal 

tra
w

lin
g
 fo

r P
an

d
alu

s 
b
o
re

a
lis 

a
re 

p
lan

n
ed

 
fo

r 
1971 

to
 
ta

k
e 

p
la

ce
 
e
sp

e
c
ia

lly
 
o
ff P

red
erik

sh
aab

 
an

d w
est 

o
f 

S
to

re 
H

e
lle

fisk
e
 B

ank.
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F
in

lan
d

N
o 

re
p
o
rt 

re
c
eiv

e
d

F
ran

ce 

(L
. 

M
arte

il)

H
om

ards

D
ans 

le
s 

zo
n
es 

de 
rep

eu
p
lem

en
t, 

le
 

ren
d

em
en

t 
de 

p
êch

e 
n
u
m

ériq
u
e 

e
t 

p
o

n
d
éral 

a 
d

im
in

u
é 

en 
1970 

ce 
q
u
i p

eu
t 

ê
tre

 
du 

à u
n
e 

d
isp

e
rsio

n
 

d
es 

anim
aux m

ais 
a
u
ssi 

à u
n

e 
p

êch
e 

frau
d
u
leu

se«

L
*im

m
ersion 

de 
jeu

n
es 

in
d
iv

id
u
s 

é
lev

é
s 

en 
la

b
o
ra

to
ire

 
d
o
it 

c
o
n
c
a
u
rir 

au
 rep

eu
p
lem

en
t, 

concurrem
m

ent 
av

ec 
c
e
lle

 
d

es 
fe

m
e
lles 

g
ra

in
é
e
s.

L
an

g
o
u
stes

U
ne 

c
o

lo
n

ie 
de 

Ja
su

s 
la

la
n

d
e
i 

s*
e
st 

d
év

elo
p
p
p
ée 

d
an

s 
le

s p
arag

es 
de 

l*
ile

 
de 

B
atz 

a
p
rès 

le
s 

im
m

ersio
n
s 

de 
1969.

P
rogam

m
e 

1971

P
o
u
rsu

ite
 

d
es 

ex
p
érien

ces 
de 

rep
eu

p
lem

en
t 

en hom
ards 

p
a
r 

im
m

ersio
n

 
de 

jeu
n

es 
in

d
iv

id
u
s 

p
ro

d
u

its 
en 

la
b
o
ra

to
ire

.

G
erm

any 

(K
, 

T
iew

s)

C
rangon

 C
rangon

T
he 

in
v
e
stig

a
tio

n
s 

o
f 

th
e
 
In

s
titu

t 
fü

r 
K

ü
sten

- und B
in

n
en

fisc
h
ere

i 
to
 
a
sse

ss 
th

e
 

sh
ares 

o
f u

n
d

e
rsiz

ed
 p

ro
te

c
te

d
 fish

 
in

 th
e
 
c
a
tc

h
 
o
f 

th
e 

G
erm

an 
sh

rim
p
 
fish

e
ry

 an
d 

th
e
 
flu

c
tu

a
tio

n
s 

in
 
th

e 
ab

u
n
d
an

ce 
o
f 

fish
 

sp
e
cie

s 
fo

u
n
d
 

on 
th

e 
sh

rim
p
 
fish

in
g
 g

ro
u

n
d

s w
ere 

co
n
tin

u
ed

. 
A
 
to

ta
l 

o
f 

400 
sam

p
les 

(l 
967 k

g
) 

o
f u

n
so

rte
d
 
c
a
tc

h
 
o
f 

th
e 

sh
rim

p
 
fish

e
ry

 w
ere 

c
o
lle

c
te

d
 
in

 B
ü'sum

, 
C

uxhaven, 
N

e
u
h
a
rlin

g
e
rsie

l, 
D

o
rn

u
m

ersiel, 
an

d
 an

a­
ly

sed
 
as 

to
 
th

e
ir 

sp
e
cie

s 
and 

le
n
g
th
 co

m
p

o
sitio

n
.

T
he 

in
v
e
stig

a
tio

n
s 

on 
th

e
 
d

istrib
u

tio
n
 
o
f 

sh
rim

p
 
la

rv
a
e
 
alo

n
g
 th

e 
G

erm
an c

o
a
st w

ere 
co

n
tin

u
ed

. 
S

am
ples 

w
ere 

tak
en

 a
iso

 
d

u
rin

g
 
th

e
 w

in
te

r 
m

onths 
a
t 

a 
la

rg
e
 
sc

a
le

.

P
an

d
alu

s 
sp

.

N
um

erous 
sam

p
les 

o
f 

d
eep

-sea praw
n 

c
a
tch

e
s 

m
ade 

on th
e
 

o
ccasio

n
 
o
f 

tw
o 

re
se

a
rc

h
 c

ru
ise

s 
o
f R

S 
"F

rie
d
ric

h
 H

ein
ck

e" 
in

 F
arn

 D
eeps 

a
re

a 
and 

on 
th

e
 F

lad
en

 G
round w

ere 
tak

en
 
in

 M
arch 

and N
ovem

ber 
and 

an
aly

sed
 

as 
to
 
th

e
ir 

sp
e
cie

s 
an

d 
le

n
g
th
 
co

m
p
o

sitio
n
 a

t 
th

e 
In

s
titu

te
.

L
o

b
ster

R
earin

g
 an

d
 
c
ro

ssin
g
 
ex

p
erim

en
ts 

w
ith

 
lo

b
ste

rs 
o
f 

d
iffe

re
n

t 
o

rig
in

 
w

ere 
co

n
tin

u
ed

 
by th

e
 
B

io
lo

g
ic

a
l 

S
ta

tio
n
 
o
f H

elig
o
lan

d
 
as w

e
ll 

as 
sto

ck
 

assessm
en

t 
w

ork 
on th

e
 
lo

b
ste

r p
o
p
u
latio

n
 
o
f H

elig
o
lan

d
.

P
rogram

m
e 

fo
r 

1971

C
rangon cran

g
o
n

i 
C

atch
 
assessm

en
t 

w
ork 

to
 

d
eterm

in
e 

th
e
 
co

m
p

o
sitio

n
 
o
f 

sh
rim

p
 
c
a
tch

e
s 

b
y
 
sp

e
cie

s 
an

d
 
le

n
g
th
 

and w
ork 

on th
e
 
la

rv
a
e
 
d
istrib

u
tio

n
 

on th
e
 

G
erm

an 
c
o
a
st 

sh
a
ll b

e 
co

n
tin

u
ed

 
a
t 

th
e
 
In

s
titu

t 
fü

r K
ü
sten

- und
 

B
in

n
e
n
fisc

h
e
re

i.
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P
an

d
alu

s 
sp

.; 
R

esearch
 

on 
th

e 
co

m
p
o
sitio

n
 
o
f P

an
d

alu
s 

c
atc

h
es 

m
ade 

hy 
A

b 
’'I

r
le

n
ric

h
 H

ein
ck

e" 
in
 
th

e
 
N

o
rth

 
S

ea 
sh

a
ll be 

co
n
tin

u
ed

.

L
o

b
ster 

: 
R

earin
g
 

an
d 

c
ro

ssin
g
 
ex

p
erim

en
ts w

ith
 
lo

b
ste

rs 
o
f 

d
iffe

re
n
t 

o
rig

in
 
sh

a
ll 

be 
co

n
tin

u
ed

 
a
t 

th
e
 
B

io
lo

g
ic

a
l 

S
ta

tio
n
 H

elig
o
lan

d
 
as 

w
ell 

as 
sto

c
k
 
assessm

en
t w

ork 
on 

th
e 

lo
b
ste

r 
p
o
p
u
la

tio
n
 
o
f H

elig
o
lan

d
.

Ic
ela

n
d

(U
. 

S
Ic

ála
d
ó
ttir)

N
eph

rop
s 

n
o

rv
eg

icu
s

R
o

u
tin

e 
d
a
ta 

on 
th

e 
lan

d
in

g
s 

o
f N

orw
ay lo

b
ste

rs, 
c
a
tc

h
 p

e
r u

n
it 

e
ffo

rt 
an

d 
c
a
tc

h
 co

m
p

o
sitio

n
 
o
f 

a
li 

m
ajo

r 
fish

in
g
 a

re
a
s 

w
ere 

m
ain

tain
ed

. 
M

o
reo

v
er, 

tw
o 

sh
o
rt 

o
u
t 

o
f 

seaso
n
 N

ephrops 
su

rv
ey

s 
w

ere 
c
a
rrie

d
 

o
u
t 

to
 

in
v
e
stig

a
te
 v

a
rio

u
s 

a
sp

e
c
ts 

o
f 

sto
c
k
 
co

m
p

o
sitio

n
. 

Tw
o 

e
x
p
lo

ra
to

ry
 
su

rv
ey

s 
w

ere u
n
d
ertak

en
 w

ith
 a 

se
le

c
tiv

e
 

N
ep

h
ro

p
s-P

an
d
alu

s 
tra

w
l, 

th
e u

se 
o
f w

h
ich 

co
u
ld
 becom

e 
p
ro

fita
b
le
 
in
 a

re
a
s w

h
ere 

b
o
th
 
sp

e
cie

s 
a
re 

know
n 

to
 

be 
co

­
e
x
iste

n
t.

A
p
art 

fro
m
 ro

u
tin

e
 
in

v
e
stig

a
tio

n
s 

on N
ep

h
ro

p
s, 

th
e 

se
le

c
tiv

e
 

N
ep

h
ro

p
s-P

an
d
alu

s 
tra

w
lin

g
 
ex

p
erim

en
ts 

w
ill 

be 
co

n
tin

u
ed
 
in
 

1971*
M

o
reo

v
er, 

a 
la

rg
e
 
sc

a
le
 
tag

g
in

g
 
o
f N

orw
ay 

lo
b
ste

rs 
is
 
p

lan
n

ed
 a

t 
th

e 
end 

o
f 

th
e
 
fish

in
g
 
seaso

n
.

P
an

d
alu

s 
b
o
re

a
lis

S
ev

eral 
trip

s
 w

ere 
m

ade 
an

d 
ex

p
erim

en
tal 

fish
in

g
 w

as 
c
a
rrie

d
 
o
u
t 

on b
an

k
s 

fo
u
n
d
 
in
 1969 

al°n
g
 w

ith
 
e
ffo

rts 
to
 
fin

d
 new

 b
an

k
s.

D
u
rin

g
 
th

e
 

sum
m

er, 
fish

in
g
 

on 
th

e 
b
an

k
s 

o
ff R

ey
k
jan

es 
w

as 
sta

rte
d
*

 
H

ere, 
b
y
-c

atc
h
 
co

n
tain

ed
 young fish

 
o
f 

co
m

m
ercial 

v
alu

e 
and young N

orw
ay 

lo
b
ste

r.

B
y
-catch

 
c
o
n
tain

in
g
 young fish

 
o
f 

co
m

m
ercial 

v
a
lu

e h
as 

becom
e 

a 
d
iffic

u
lt 

p
ro

b
lem

 fo
r 

th
e 

firs
t 

tim
e 

in
 
th

e 
praw

n fish
e
rie

s 
o
f 

Ic
e
la

n
d
. 

In
 
o
rd

e
r 

to
 

so
lv

e 
th

is
, 

ex
p
erim

en
ts 

w
ere 

c
a
rrie

d
 
o

u
t 

on 
a 

P
ren

ch
 
ty

p
e 

o
f 

se
le

c
tiv

e
 

tra
w

l. 
T

he 
tw

o 
co

d
-en

d
s 

w
ere 

d
esig

n
ed

 
firs

tly
 

to
 
c
a
tc

h
 praw

n 
an

d N
orw

ay lo
b
ste

r 
re

sp
e
c
tiv

e
ly

, 
an

d 
seco

n
d
ly

, 
praw

n 
and 

fish
 re

sp
e
c
tiv

e
ly

. 
O

f 
th

e
se
 

com
bined 

fish
in

g
 
o
f praw

n an
d N

orw
ay lo

b
ste

r 
w

as 
h
am

p
ered b

y
 
th

e
 

sm
all 

c
a
tc

h
 
o
f praw

ns 
on 

th
e
 

N
orw

ay 
lo

b
ste

r 
g
ro

u
n
d
s 

a
t 

th
e
 
tim

e 
o
f 

th
e 

ex
p
erim

en
ts. 

P
ish

in
g
 

o
f 

praw
n an

d 
fis

h
 p

ro
v
ed

 
u
n
su

c
c
e
ssfu

l.

R
esearch

 h
as 

b
een

 
c
a
rrie

d
 

o
u

t 
in
 
th

e 
sam

e m
anner 

as 
b

e
fo

re
 

co
n
cern

in
g

 
sam

p
les 

an
d 

c
o
lle

c
tin

g
 
o
f 

c
a
tc

h
 

an
d 

e
ffo

rt 
d
a
ta

.

I
9
7
1
/7

2
 

t 
R

esearch
 w

ill 
b

e 
c
a
rrie

d
 
o

u
t 

alo
n
g
 
th

e
 

sam
e 

lin
e
s 

as 
b
efo

re 
w

ith
 an

 
em

p
h
asis 

on 
so

lv
in

g
 
th

e
 p

ro
b
lem

 
o
f 

young fis
h
 
in
 
th

e
 
c
a
tc

h
. 

In
 

a
d
d
itio

n
 
to
 
th

is
, 

tag
g
in

g
 

o
f 

P
an

d
alu

s 
is
 
p
lan

n
ed

.

Ire
la

n
d

 

(P
.A

. 
G

ib
so

n
)

H
om

m
arus 

gam
m

arus

In
fo

rm
atio

n
 co

n
cern

in
g
 c

a
tc

h
 

an
d 

e
ffo

rt 
in
 
th

e 
lo

b
ste

r 
fish

e
ry

 
con­

tin
u
ed

 
to
 

be 
c
o
lle

c
te

d
. 

T
he 

stu
d
y
 
o
f 

g
o

n
ad

al 
d
ev

elo
p
m

en
t 

in
 
th

e 
fem

ale 
lo

b
ste

r 
e
n

tere
d
 
its

 
th

ird
 

an
d fin

a
l 

y
e
a
r, 

A
 
d
e
ta

ile
d
 d

e
sc

rip
tio

n
 
o

f 
th

e 
re

s
u
lts 

o
f 

th
is 

w
ork w

ill 
b

e 
p
u
b
lish

e
d
 
in
 
th

e 
Irish

 F
ish

ery
 
In

v
e
stig

a
tio

n
s, 

in
 

due 
c
o
u
rse.

S
tu

d
ie

s 
o
f 

th
e
 

oxygen req
u
irem

en
ts 

o
f 

lo
b

ste
rs 

in
 
sto

rag
e
 w

ill 
be 

u
n
d
ertak

en
 
in
 

1
9

7
1

» 
in
 
c
o
n
ju

n
ctio

n
 w

ith
 
sim

ila
r 

ex
p
erim

en
ts 

in
 re

sp
e
c
t 

to
 
c
raw

fish
. 

C
atch

 p
e
r 

e
ffo

rt 
and 

o
th

e
r b

io
m

e
tric

a
l 

d
a
ta
 w

ill 
co

n
tin

u
e 

to
 
b
e 

c
o
lle

c
te

d
 
in
 

1971*
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P
a
lin

u
ru

s 
elep

h
as

S
tu

d
ies 

o
f 

th
e 

c
raw

fish
 w

ill 
he 

recom
m

enced 
in
 

1971. 
T

h
is 

w
ill 

in
c
lu

d
e
 

a 
la

b
o
ra

to
ry
 
stu

d
y
 o

f 
th

e
 
req

u
irem

en
ts 

o
f 

th
e 

craw
fish

 
in

 re
n

a
rd

 
to
 

w
ater 

oxygen 
c
o

n
ce

n
tra

tio
n
 

and 
o
th

e
r w

ater 
q
u
a
lity

 
fa

c
to

rs. 
A
 

sin
ew

 
o
f th

e 
p

la
n

k
to

n
ic

 d
istrib

u
tio

n
 
o
f p

h
y
llo

so
m

ata w
ill 

be 
in

itia
te

d
 
o
ff 

th
e 

so
u
th
 

w
est c

o
a
st 

d
u

rin
g
 
th

e 
e
a
rly

 
sum

m
er 

o
f 

1971. 
T

he 
d
ev

elo
p
m

en
t 

o
f 

a 
c
h

itin
 d

e
stro

y
in

g
 d

ise
a
se

 w
id

esp
read

 
in
 
craw

fish
 
tak

en
 fro

m
 th

e 
so

a 
in

 
1
9
7
0
, 

w
ill 

be 
stu

d
ie

d
, 

an
d 

a
tte

m
p

ts 
to
 
iso

la
te
 
th

e 
p
ath

o
g
en

 w
ill 

be 
m

ade*

C
an

cer 
P

ag
u
ru

s

P
o
p
u
latio

n
 
d
e
n
sitie

s w
ill 

be 
stu

d
ie

d
 u

sin
g
 a program

m
e 

o
f re

p
ea

ted
 

ta
g

g
in

g
s 

in
 
a re

la
tiv

e
ly

 u
n

fish
e
d
 p

o
p
u
la

tio
n
.

N
ephrops

M
o
n
thly

 c
o
lle

c
tio

n
 
o
f 

co
m

m
ercial 

sam
p
les w

as 
co

n
tin

u
ed

.

S
u

rv
ey

s 
to
 

stu
d
y
 v

a
ria

tio
n
s 

in
 num

bers 
an

d 
sex

 
an

d ag
e-co

m
p

o
sitio

n
 

o
f 

th
e p

o
p
u
la

tio
n
 
o
v
er 

d
iffe

re
n

t 
a
re

a
s 

o
f 

th
e 

fish
in

g
 g

ro
u

n
d

s 
o
f 

th
e 

Iris
h
 

S
ea 

an
d o

ff 
th

e 
so

u
th
 w

est 
c
o
a
st 

w
ere m

ade. 
T

h
ese 

in
clu

d
ed
 
se

ts ' 
o
f 

re
p
ea

ted
 h

a
u

ls 
in
 
th

e 
sam

e 
a
re

a
 
c
o
rre

la
te

d
 w

ith
 m

easu
rem

en
ts 

o
f 

su
b

­
m

arin
e 

illu
m

in
a
tio

n
 
d

u
rin

g
 daw

n and 
d

u
sk

.

S
ix
 la

rv
a
l 

su
rv

ey
 
c
ru

ise
s 

w
ere 

c
a
rrie

d
 

o
u

t 
d
u
rin

g
 A

p
ril-Ju

n
e 

1
9
7
0

9 
S

am
ples 

o
f 

la
rv

a
e
 w

ere 
b
ro

u
g
h
t 

b
ack

 
to
 

th
e 

la
b

o
ra

to
ry

 en
d w

ere 
m

ain
tain

ed
 

in
 
c
a
p
tiv

ity
 
in
 
o
rd

er 
to
 
a
sse

ss 
stag

e
 
d

u
ra

tio
n

.

S
m

all 
sam

p
les 

o
f 

ju
v

e
n

ile
 

an
d m

atu
re 

N
ephrops 

w
ere 

h
e
ld
 
in
 
c
a
p
tiv

ity
 

and u
n

d
er 

c
o
n
tro

l 
to
 

o
b
serv

e m
o
u
ltin

g
 ra

te
s
.

Ita
ly

N
o 

re
p
o
rt 

re
c
eiv

e
d

N
eth

erlan
d
s 

(P
, 

K
o
rrin

g
a)

B
row

n 
sh

rim
p

T
he 

1970 
in

v
e
stig

a
tio

n
s 

on th
e
 

brow
n 

sh
rim

p
(C

rangon 
C

rang
o
n
)fo

c
u
ssed

 
on 

th
re

e
 
to

p
ic

s 
:

S
ta

tis
tic

s
 ; sam

p
les 

o
f 

th
e
 

co
m

m
ercial 

lan
d

in
g

s 
w

ere 
tak

en
 

on a m
o
n
th

ly
 

b
a
sis 

in
 
a
li 

im
p
o
rtan

t sh
rim

p
 
p
o
rts 

o
f 

th
e
 
N

e
th

e
rlan

d
s. 

T
h
is 

to
 
o
b
ta

in
 

a
c
cu

ra
te 

d
a
ta 

on 
th

e
 
siz

e
 
d
istrib

u
tio

n
 
o
f 

th
e
 
lan

d
in

g
s 

in
 
th

e 
co

u
rse 

o
f 

th
e 

y
e
a
r. 

T
hese 

d
a
ta w

ere 
co

m
p
leted

 by 
s
ta

tis
tic

a
l 

re
co

rd
s 

on 
th

e 
num

­
b
e
r 

o
f 

fish
in

g
 d

ay
s 

and 
on 

th
e
 
c
a
tc

h
 p

e
r 

d
ay fish

in
g
, 

s
p
lit 

up 
in
 
th

e 
c
a
te

g
o
rie

s 
"B

u
tch

 C
o
a
sta

l W
aters" 

an
d 

"S
y
lt 

a
re

a
".

R
o
ta

tin
g
 
so

rtin
g
 m

ach
in

es 
th

e 
in

tro
d

u
c
tio

n
 
o
f 

th
is 

new
 
ty

p
e 

o
f 

sh
rim

p
 
siev

e
 

on th
e 

B
u

tch
 

fle
e
t 

m
ade 

good p
ro

g
re

ss 
d
u
rin

g
 1

9
7
0
. 

A
t 

th
e
 

end 
o
f 

th
e 

y
e
a
r, 

36 
o
f 

th
e
se
 
so

rtin
g
 m

ach
in

es w
ere 

in
 
o
p
e
ra

tio
n

 
on 

th
e 

fle
e
t. 

E
x

p
erim

en
ts 

w
ith

 
th

is 
ap

p
aratu

s 
w

ere 
a
iso

 
c
a
rrie

d
 

o
u
t 

by th
e
 
B

elg
ian

 
fish

e
ry

 re
se

a
rc

h
, 

an
d p

lan
s 

a
re 

b
ein

g
 m

ade 
to
 
try

 th
e 

m
ach

in
e 

o
u
t 

o
h
 th

e W
ash B

ay 
in

 E
n
g
lan

d
. 

C
o
m

p
arativ

e 
ex

p
erim

en
ts 

re
­

v
e
a
le

d
 
a 

c
le

a
r-c

u
t p

o
sitiv

e
 
in

flu
e
n

c
e
 
o
f 

th
is 

so
rtin

g
 m

ach
in

e 
on 

th
e 

fin
a
n

c
ia

l 
outcom

e 
o
f 

th
e
 

sh
rim

p
 
fish

e
ry

.

S
to

ck
: 

sh
rim

p
 
la

rv
a
e
 

su
rv

ey
s 

w
ere 

re
g
u
la

rly
 m

ade 
d

u
rin

g
 
th

e 
y
ear 

I97O
, 

T
ak

in
g
 
in

to
 
c
o
n
sid

e
ra

tio
n
 
th

e 
fav

o
u
rab

le 
e
ffe

c
t 

o
f 

low
 w

ater 
tem

p
eratu

res 
in

 F
eb

ru
ary

 and 
th

e 
su

rp
risin

g
ly

 h
ig

h
 num

bers 
o
f 

la
rv

ae
 

cau
g
h
t 

in
 
th

e
 
p
e
rio

d
 
Jan

u
ary

/A
p
ril, 

th
e
 

lan
d
in

g
s 

o
f 

co
n

su
m

p
tio

n
 

sh
rim

p
s 

in
 
th

e
 

autum
n 

o
f 

1970 w
ere v

e
ry
 d

isa
p
p
o
in

tin
g
 in

d
eed

. 
T

h
is 

Is 
p
ro

b
ab

ly
 

due 
to
 
th

e 
n
o
tew

o
rth

y
 
ex

p
lo

sio
n
 
o
f 

cod 
o
f 

th
e 

I969 
y
e
a
r 

c
la

ss 
in
 th

e
 

B
u
tch

 
c
o
a
sta

l w
a
ters. 

O
b
serv

atio
n
s 

on 
th

e 
stom

ach
 
c
o
n
ten

ts 
o
f 

th
e
se

 
co

d
lin

g
s 

le
d
 
to
 

th
e 

te
n
ta

tiv
e
 

co
n
clu

sio
n
 
th

a
t-th

is 
B

arge 
cod p

o
p
u
la

tio
n

 
m

ay h
av

e 
b
een

 
th

e 
cau

se 
o
f 

th
e 

disapp^&
3?S&

&
e 

o
f 

th
e 

sh
rim

p
s 

one 
h
ad hoped 

to
 

lan
d
 
in
 autum

n.



N
orw

ay

(K
. 

G
undersen

)

H
om

arus.gam
m

arus

T
ag

g
in

g
 
ex

p
erim

en
ts 

on lo
b
ste

r 
in
 
th

e 
fie

ld
 
co

n
tin

u
ed

 m
o
stly

 in
 

th
e
 

sam
e w

ay as 
in
 th

e
 
p

re
v

io
u

s 
y

e
a
rs. 

T
he m

a
te

ria
l m

ain
ly
 c

o
n
siste

d
 

o
f 

lo
b
ste

rs 
up 

to
 

24 
cm

 to
ta

l 
le

n
g
th

. 
T

he 
m

a
te

ria
l 

fo
r 

tag
g
in

g
 w

as 
c
o

lle
c
te

d
 fro

m
 

co
m

m
ercial 

c
a
tch

e
s 

a
t 

a 
lo

b
ste

r pond 
so

u
th
 
o
f 

B
ergen*

O
f 

th
e 

tag
g
ed
 
lo

b
ste

rs, 
108 w

ere 
lib

e
ra

te
d
 a

t 
G

lesv
æ

r 
in
 
th

e 
n

eig
h
b
o
u
rh

o
o
d
 
o
f 

th
e
 
lo

b
ste

r pond 
and 

97 
in

 K
v

ern
h

u
so

sen n
o

rth
 

o
f 

B
erg

en
,

A
t 

th
e
 

sam
e 

lo
c
a
litie

s
 
fish

in
g
 
ex

p
erim

en
ts 

w
ere 

c
a
rrie

d
 
o
u
t w

ith
 

d
iffe

re
n
t 

ty
p
es 

o
f 

g
ear 

in
 
Ju

ly
, 

O
cto

b
er 

and N
ovem

ber. 
C

atch
es 

o
f 

tag
g

ed
 
lo

b
ste

rs 
fro

m
 p

rev
io

u
s 

y
e
a
rs 

w
ere 

c
o
n
tro

lle
d
 fo

r m
o
u
ltin

g
 and 

in
c
re

a
se
 
in

 w
eig

h
t 

and le
n
g
th

 and 
if
 
in
 fin

e
 
c
o

n
d

itio
n
 lib

e
ra

te
d
 
in
 
o

th
e
r 

a
re

a
s. 

T
he 

sam
e w

as 
done w

ith
 
tag

g
ed
 
lo

b
ste

rs 
cau

g
h
t 

by fish
erm

en
.

T
o 

o
b
ta

in
 
in

fo
rm

a
tio

n
 
ab

o
u

t 
th

e
 
co

m
p

o
sitio

n
 
o
f 

th
e
 
lo

b
ste

r 
sto

ck
 

alo
n
g
 th

e
 
w

est 
c
o
a
st 

o
f N

orw
ay, 

co
m

m
ercial 

catch
es 

re
c
e
iv

e
d
 a

t 
th

e 
lo

b
ste

r pond m
en

tio
n
ed
 

above w
ere 

c
o
n
tro

lle
d
. 

T
h
is 

lo
b
ste

r p
o
n

i g
e
ts 

c
a
tch

e
s 

fro
m
 H

o
rd

alan
d
 
to
 

M
ere 

an
d T

ren
d
elag

. 
B

y v
ery

 good 
c
o

lla
b

o
ra

tio
n

 
w

ith
 
th

e 
m

anager 
o
f 

th
e 

pond 
it 

h
as 

b
een

 p
o

ssib
le
 
to
 
k
eep

 
th

e 
c
a
tch

e
s 

fro
m
 
th

e 
d

iffe
re

n
t 

a
re

a
s 

se
p
a
ra

te
. 

T
h
is w

ill 
p

o
ssib

ly
 g

iv
e 

in
fo

rm
atio

n
 

ab
o
u
t 

d
iffe

re
n
c
e
 
in
 
le

n
g
th
 
co

m
p

o
sitio

n
, 

m
a
tu

rity
 and 

b
e
rrie

d
 fem

ales 
fro

m
 
so

u
th
 
to
 
n
o
rth

.

C
an

cer P
ag

u
ru

s

T
ag

g
in

g 
ex

p
erim

en
ts 

on 
C

an
cer 

P
ag

u
ru

s 
w

ere 
co

n
tin

u
ed

 m
o
stly

 
in
 
th

e
 

sam
e w

ay as 
th

e 
y

e
a
r b

e
fo

re
 
in
 
th

e
 H

je
lte

fjo
rd
 
a
re

a
.

T
he 

su
tu

re
 
ta

g
g
in

g
 m

ethod 
o
f 

v
an

 E
n
g
el w

as 
u
sed

 
fo

r 
co

m
p
ariso

n
 w

ith
 

th
e
 N

o
rw

eg
ian

 m
etho

d
, 

an
d
 

722 
an

d 
450 

tag
g
ed
 
crab

s 
by 

th
e 

tw
o 

m
ethods 

re
sp

e
c
tiv

e
ly

 w
ere 

re
le

a
se

d
.

T
h
is 

y
e
a
r 

a
iso

 
ta

g
g
in

g
 
ex

p
erim

en
ts 

w
ere 

c
a
rrie

d
 

o
u

t 
a
t 

M
ore 

in
 th

e 
sam

e w
ay an

d
 

578 
tag

g
ed
 
crab

s 
w

ere 
re

le
a
se

d
.

T
he 

fe
e
d
in

g
 
ex

p
erim

en
t 

on c
rab

s 
in
 b

a
sin

 w
hich

 
sta

rte
d
 
in
 

1969 
w

as 
co

n
tin

u
ed

 
in
 

1
9

7
0

. 
In
 
a
d

d
itio

n
 
to
 
th

e
 
fe

ed
in

g
s 

in
 b

a
sin

 a
iso

 
flo

a
tin

g
 w

ooden b
o

x
es w

ere 
u
sed

.

P
an

d
alu

s 
b
o
re

a
lis

A
 
c
ru

ise
 w

as 
m

ade w
ith

 M
/S 

"L
y

n
g

stu
v

a" 
an

d M
/S 

"S
ag

ey
", 

tw
o 

100 
fe

e
t 

fish
in

g
 v

e
sse

ls 
fro

m
 

IO
 M

arch 
to
 

11 A
u
g
u
st 

to
 
fin

d
 

new
 fie

ld
s
 
fo

r 
co

m
m

ercial 
fish

in
g
 g

ro
u
n
d
s 

in
 
th

e 
B

aren
ts 

S
ea, 

T
he 

in
v
e
stig

a
tio

n
s 

w
ere 

c
a
rrie

d
 

o
u
t 

fro
m
 15° 

to
 

50°E
 

and 
fro

m
 
th

e
 

N
orw

egian 
c
o
a
st 

to
 
S

p
itsb

e
rg

en
 

a
re

a
s. 

S
ev

eral 
good 

fish
in

g
 
fie

ld
s w

ere 
fo

u
n
d
. 

D
u
rin

g
 
th

e 
sum

m
er a 

su
b
sta

n
tia

l 
co

m
m

ercial 
fish

in
g
 to

o
k
 

p
la

ce
 

on 
th

e
se
 
fie

ld
s
.

B
ecau

se 
o
f 

th
e
 
g
re

a
t 

am
ount 

o
f 

0
-g

ro
u
p
 fis

h
 
th

a
t 

a
re 

d
estro

y
ed

 
by praw

n fish
in

g
, 

th
e 

In
s
titu

te
 
c
o
n
stru

c
te

d
 

4 
sh

rim
p
 
so

rtin
g
 
tra

w
ls. 

E
x
p
erim

en
ts 

w
ith

 th
e
se
 
tra

w
ls 

w
ere 

c
a
rrie

d
 

o
u

t w
ith

 N
/^ 

"B
.jam

e" 
fro

m
 

1 
O

cto
b
er to

 
31 

O
cto

b
er 

on 
th

e
 
fish

in
g
 g

ro
u
n
d
s 

n
o
ar N

o
rd

cap
.

P
o
lan

d

N
o 

re
p

o
rt 

re
c
eiv

e
d

N
o 

re
p

o
rt 

re
c
eiv

e
d

 

S
p
ain

(H
ecto

r 
Q

u
iro

g
a)

A
 

stu
d
y
 
o
f 

th
e 

d
istrib

u
tio

n
 
o
f D

ecapoda 
aro

u
n

d
 
th

e 
C

an
ary

 
Isla

n
d
 w

as 
c
a
rrie

d
 

o
u
t 

b
y
 M

r 
G

arcia 
C

ab
rera 

and h
is 

co
-w

o
rk

ers 
fro

m
 th

e
 
In

stitu
to

 
E

sp
añ

o
l 

de 
O

cean
o
g
rafía 

la
b
o
ra

to
ry

 a
t 

S
an

ta 
C

ruz 
de 

T
e
n
e
rife

.

M
r M

assu
ti 

fro
n
 
th

e 
L

ab
o

rato
ry
 
in

 P
alm

e 
de M

allo
rca 

is
 

stu
d
y
in

g
 th

e 
taxonom

y an
d b

io
m

e
tric

s 
on N

a
n
tan

tia 
liv

in
g
 

on 
th

e
 
P

o
ly

d
o

n
ta g

ro
u
n
d
s 

o
f 

th
e 

P
alm

a B
ay.



18

S
w

eden

(B
o 

I» 
D

ybern)

C
an

cer 
p

an
u

ru
s

T
he 

stu
d
ie

s 
o
f m

ig
ra

tio
n
s, 

p
o

p
u

la
tio

n
 
d
e
n

sitie
ss 

sto
m

ach 
c
o
n
ten

ts 
and 

b
eh

av
io

u
r 

o
f 

crab
s 

h
as 

b
een

 
co

n
tin

u
ed

«

To 
d
a
te

, 
4 

000 
crab

s 
h

av
e 

b
een

 
tag

g
ed

 
a
t 

4 m
ain 

a
re

a
s 

o
f 

th
e
 

S
w

edish 
w

est 
co

ast«
 

A
bout 

1 
200 

re
c
a
p

tu
re

s 
h
av

e 
b
een

 m
ade. 

T
he 

d
istan

ces 
tra

v
e
lle

d
 

by re
c
a
p

tu
re

d
 crab

s 
v
ary

 v
ery

 m
uch, 

b
u

t 
a
re 

g
e
n
e
ra

lly
 m

uch lo
n
g
e
r 

th
an

 
th

o
se 

fo
r 

lo
b

ste
rs«
 

Tw
o 

crab
s 

w
ere 

re
c
a
p
tu

re
d
 ab

o
u
t 

110 km
 
(stra

ig
h

t 
lin

e
 
c
a
lc

u
la

tio
n
) 

fro
m
 
th

e 
p
o
in

t 
o
f 

re
le

a
se

. 
A

cco
rd

in
g
 
to
 
re

s
u
lts 

o
f 

stu
d

ie
s 

o
f 

th
e
 
fe

e
d
in

g
 b

eh
av

io
u
r 

and 
sto

m
ach 

c
o

n
te

n
ts, 

sea u
rc

h
in

s, 
h

erm
it 

crab
s 

an
d 

d
iffe

re
n
t m

u
ssels 

seem
 
to
 
p
la

y
 a 

d
o

m
in

an
t 

ro
le
 
as 

fo
o
d
 
fo

r 
crab

s«

T
he 

c
o
lle

c
tio

n
 
o
f 

s
ta

tis
tic

s
 

co
n
cern

in
g
 
th

e
 
y

ie
ld

s 
p
e
r 

fish
in

g
 
e
ffo

rt 
h
as 

a
iso

 
b

een
 
co

n
tin

u
ed

. 
In

 m
o
st 

p
la

c
e
s 

th
e
 

crab
 
c
a
tch

e
s 

d
ecreased

 
d

u
rin

g
 

1970.T
he 

crab
 
in

v
e
stig

a
tio

n
s 

w
ill 

be 
co

n
tin

u
ed

 d
u
rin

g
 1

9
7

1
° 

D
u
rin

g
 

su
b

­
seq

u
en

t 
y
e
a
rs 

th
e
y
 a

re
 

ex
p

ected
 
to
 

be 
le

ss 
e
x

te
n

siv
e
.

H
om

arus 
gam

m
arus

T
ag

g
in

g
s 

h
av

e 
b
een

 
c
a
rrie

d
 

o
u

t 
in
 
th

e 
S

k
ag

erak
 
a
rca

 
d

u
rin

g
 
th

e
 

la
s
t 

fiv
e
 
y

ears«
 

T
h
ese 

ex
p
erim

en
ts 

h
av

e 
now

 b
een

 
co

m
p
leted

. 
T

he 
re

su
lts 

show
 
th

a
t 

th
e 

d
ista

n
c
e
s 

tra
v

e
lle

d
 by re

c
a
p

tu
red

 
lo

b
ste

rs 
are 

g
e
n
e
ra

lly
 

sh
o

rt 
o
r up 

to
 

som
e 

6 
km
 
(stra

ig
h
t 

lin
e
 
c
a
lc

u
la

tio
n
),. 

T
h

ere 
is
 

no 
ty

p
ic

a
l 

m
ovem

ent 
o
f 

lo
b
ste

rs 
to

w
ard

s 
th

e 
sea 

d
u

rin
g
 
th

e w
in

te
r m

o
n

th
s. 

W
hen th

e
 

w
ater 

tem
p

eratu
res 

a
re
 

lo
w

, 
lo

b
ste

rs 
lie

 
in

 d
eep h

o
llo

w
s 

b
etw

een
 
sto

n
es 

o
r 

c
re

v
ic

e
s, 

w
h
ere 

th
ey

 ap
p
ear 

to
 

be 
a
b
le
 
to
 

su
rv

iv
e 

w
ith

o
u
t 

in
ta

k
e
 

o
f 

fo
o
d
 
fo

r 
3
-
4
 m

o
n

th
s.

S
ta

tis
tic

s
 

show
 
th

a
t 

in
c
re

a
se

d
 fish

in
g
 
e
ffo

rt 
h

as 
re

su
lte

d
 
in
 
d

im
in

ish
ed

 
c
a
tc

h
e
s. 

T
he 

reaso
n

s 
fo

r 
th

is 
a
re 

n
o
t y

e
t 

fu
lly

 u
n
d
ersto

o
d
, 

b
u
t 

an
 
in

c
re

a
s­

in
g
 fish

e
ry

 b
y
 

sum
m

er g
u
ests and 

o
th

er p
a
rt-tim

e
 
fish

erm
en

 m
ay b

e 
one 

o
f 

th
e

 
m

ore 
im

p
o
rtan

t 
c
a
u
se

s.

T
he m

ain fie
ld

 
in

v
e
stig

a
tio

n
s w

ill 
be 

c
o

n
c
en

trate
d
 

on 
th

e 
lo

b
ste

r 
sto

ck
s 

o
f 

th
e
 
K

a
tte

g
a
t, 

d
u
rin

g
 

1971«

U
n
ited

 K
in

g
d

om

1
, 

E
n

g
land

 
and W

ales 

(P
, 

B
. 

W
alne)

C
an

cer P
ag

u
ru

s

S
u
tu

re 
tag

g
in

g
 
ex

p
erim

en
ts 

to
 

d
eterm

in
o
 
g
ro

w
th
 

and 
m

ig
ra

tio
n
 w

ere 
co

n
tin

u
ed
 
o
ff D

evon 
and 

C
o
rn

w
all 

in
 

1970. 
O

f 
th

e
 

3 
448 

tag
g
ed

 
crab

s 
re

le
a
se

d
 
in
 
I968 

an
d 

I
9
6
9

, 
17$ h

av
e 

b
een

 re
c
a
p
tu

re
d
. 

O
f 

th
e
se
 

13$ h
ad

 
m

o
u

lted
. 

T
h
ere 

is
 

som
e 

ev
id

en
ce 

o
f 

m
ovem

ent 
in
 
c
e
rta

in
 p

a
rts 

o
f 

th
e 

fish
e
ry

, 
b

u
t 

a
t 

th
e
 p

re
se

n
t 

tim
e 

th
is 

can
n
o
t 

be 
c
o

rre
la

te
d
 w

ith
 b

reed
in

g
 

a
c
tiv

ity
. 

D
u
rin

g
 

1970 
sm

all 
crab

s 
w

ere 
tag

g
ed
 
to
 

o
b
ta

in
 
a
d
d
itio

n
a
l 

g
ro

w
th

 
d
a
ta
 
an

d
, 

ev
en 

a
fte

r 
a 

few
 m

o
n

th
s, 

a h
ig

h
 p

ro
p
o
rtio

n
 
o
f 

re
tu

rn
e
d
 
crab

s 
h
ad 

m
o

u
lted

. 
F

rom
 p

re
lim

in
a
ry

 re
su

lts 
th

e 
g
ro

w
th
 
in

crem
en

t 
and m

o
u
lt 

fre
­

q
u

en
cy 

o
f 

crab
s 

fro
m
 th

e
 

so
u
th

-w
est 

an
d 

e
a
st 

c
o
a
sts 

ap
p

eared
 
to
 
b

e 
sim

ilar.-, 
C

rab
s 

from
 
th

e 
so

u
th

-w
est 

o
o
ast 

o
f 

ab
o

u
t 

152 
mm 

carap
ace w

id
th
 m

o
u

lt 
on 

av
erag

e 
ab

o
u
t 

once 
ev

ery
 tw

o 
y
e
a
rs, 

w
h
ile 

la
rg

e
r 

crab
s 

ap
p
ear 

to
 

m
o

u
lt 

n
o

t 
m

oro 
th

an
 ab

o
u
t 

once 
in
 

5 
y

ears«

C
atch

 
and 

e
ffo

rt 
d

a
ta
 is

 
b
ein

g
 g

a
th

e
red

 from
 th

e 
N

o
rfo

lk
 

an
d Y

o
rk

sh
ire 

fis
h

e
rie

s.
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C
rangon 

C
rangon

P
o
p
u
la

tio
n
 
stu

d
io

s 
a
re
 
b
ein

g
 linei ex

b
ak

en 
to
 
u

n
d

ersian
d
 ro

c
ru

iim
eii: 

in
 
th

e W
ash 

an
d 

in
 
th

o
 
riv

e
r 

C
ro

u
ch

. 
C

rangon w
as 

fo
u
n
d
 
to
 

bo 
p

re
se

n
t 

in
 g

re
a
te

r num
bers 

in
 
th

e W
ash 

th
an

 
in
 
th

e 
riv

e
r 

C
ro

u
ch

. 
Fo 

b
o
rrio

d
 

fem
ales 

w
ere 

fo
u
n
d
 
in
 

sam
p
les 

ta
k
e
n
 fro

m
 b

o
th
 a

re
a
s 

in
 O

cto
b
er.

H
om

arus 
v

u
lg

a
ris

T
ria

ls 
h
av

e 
b
een

 
in

itia
te

d
 
to
 
te

s
t 

th
e
 
p
e
rsiste

n
c
e
 
o
f 

ta
g
s 

d
u
rin

g
 

th
e
 m

o
u

lt 
on 

lo
b
ste

rs 
in
 
ta

n
k
s. 

In
 

one 
tria

l 
7 

lo
b

ste
rs 

m
arked w

ith
 

th
e 

S
p
h
y
rio

n
 
ta

g
 h

av
e m

o
u

lted
 
su

c
c
e
ssfu

lly
 an

d w
ith

o
u
t 

ta
g
 
lo

ss.

N
eph

rops 
n
o
rv

eg
icu

s

L
im

ited
 

sam
p
lin

g
 
o
f 

N
o

rth
 

S
ea fish

e
ry

 h
as 

b
een

 u
n
d
ertak

en
 
d
u
rin

g
 

I97O
. 

S
u
c
ce

ssfu
l 

tria
ls
 

w
ere 

c
a
rrie

d
 
o

u
t 

in
 
th

e 
Iris

h
 

S
ea w

ith
 
th

e
 

2-m
esh 

tra
w

ls 
an

d 
se

p
a
ra

tio
n
 
o
f N

ephrops 
from

 
sa

le
a
b
le
 w

h
itin

g
 w

as 
good 

w
ith

 
o
v
er 

50 
p
e
r 

cen
t 

o
f 

th
e
 u

n
d

e
rsiz

ed
 w

h
itin

g
 h

av
in

g
 
escap

ed
.

P
a
lin

u
ru

s 
v

u
lg

a
ris

In
 Ju

ly
 

1
9
7
0

, 
444 

craw
fish

 w
ere 

tag
g
ed
 

an
d re

le
a
se

d
 

on 
th

e 
C

o
rn

ish
 

c
o
a
st. 

E
ith

e
r 

an
 arro

w
 ta

g
 
o
r 

a 
d
isc

 
ta

g
 w

ired
 
to
 
th

e
 
b

ase 
o
f 

an
 an

ten
n

a, 
o
f 

b
o

th
 
ty

p
es 

o
f 

ta
g
 
to

g
e
th

e
r w

ere u
se

d
. 

S
h
o
rtly

 a
fterw

ard
s 

tw
o”d

o
u
b
le- 

tag
g
ed

" 
c
raw

fish
 w

ere 
re

tu
rn

e
d
 w

ith
o
u
t 

th
e
ir 

arro
w
 
ta

g
 

show
ing th

a
t 

su
ch 

a 
ta

g
 can

 be 
lo

s
t.

P
an

d
alu

s 
b
o
re

a
lis

A
 

su
rv

ey
 w

as 
m

ade 
o
f 

th
e
 
n
o
rth

-e
a
st 

c
o
a
st 

P
an

d
alu

s 
bore

a
lis

 
fish

e
ry

 
in

 N
ovem

ber/D
ecem

ber. 
T

ho 
volum

e 
o
f p

raw
n
s 

cau
g
h
t 

ex
ceed

ed
 
th

e m
axim

um
 

c
a
tc

h
 
o
b
serv

ed
 
in
 
th

e
 

sam
e 

a
rea

 
d

u
rin

g
 
th

e
 

1969 
su

rv
ey

. 
A
 m

oro 
a
c
cu

ra
te 

c
h
a
rt 

o
f 

d
ep

th
 

so
u

n
d

in
g

s 
h

as 
b
een

 p
ro

d
u

ced
 fo

r 
th

e
 
a
rea

 
fo

llo
w

in
g
 e

a
rlie

r 
w

ork w
h
ich 

su
g

g
ested

 
th

a
t 

th
o
se 

g
iv

en
 

on 
th

e A
d
m

iralty
 C

h
art 

w
ere 

n
o
t 

d
e
ta

ile
d
 
en

o
u
g
h
. 

A
 m

ore 
d

e
ta

ile
d
 
d
istrib

u
tio

n
 
o
f 

b
o
tto

m
 

sed
im

en
ts w

as 
a
iso

 
re

co
rd

ed
. 

B
asic 

c
o
n
c
lu

sio
n
s 

on th
e 

d
istrib

u
tio

n
 
o
f 

P
an

d
alu

s 
an

d 
d
ep

th
 an

d
 ty

p
e 

o
f 

b
o

tto
m

, 
reach

ed
 

on th
e
 
e
a
rlie

r 
c
ru

ise
s, 

rem
ain

ed
 u

n
­

ch
an

g
ed

.

P
an

d
alu

s 
m

o
n
tag

u
i

T
ho 

im
provem

ent 
n
o
ted

 
in
 
th

e W
ash fish

e
ry

 in
 1969 

h
as 

co
n

tin
u

ed
 

d
u
rin

g
 

1970 
an

d 
la

n
d
in

g
s 

a
re 

ex
p
ected

 
to
 
b
e 

g
re

a
te

r 
th

an
 
th

e 
p

rev
io

u
s 

y
e
a
r. 

T
he 

la
rg

e
 

num
ber 

o
f 

0
-g

ro
u
p
 
in

d
iv

id
u
a
ls 

seen
 
in
 
O

cto
b

er 
sh

o
u
ld

 
p
ro

v
id

e 
a 

su
b
sta

n
tia

l 
fish

e
ry

 d
u
rin

g
 1971* 

E
x
am

in
atio

n
 
o
f 

d
a
ta 

c
o

lle
c
te

d
 

d
u
rin

g
 re

c
e
n

t 
y
e
a
rs 

su
g
g
e
ststh

a
t 

th
e
 
c
a
tc

h
 p

e
r u

n
it 

e
ffo

rt w
as 

red
u
ced

 
d
u
rin

g
 th

e
 

ex
trem

es 
o
f w

ater 
te

m
p
era

tu
re

. 
T

he 
re

la
tio

n
sh

ip
 
b
etw

een
 th

e 
v
a
ria

tio
n
 
in
 
c
a
tch

e
s 

an
d 

th
e 

h
ig

h
 
fa

t 
c
o
n
ten

t 
o
f 

sh
rim

p
s 

d
u

rin
g
 
th

e 
sum

m
er 

is
 
b
ein

g
 

ex
am

in
ed. 

D
u
rin

g
 
th

e 
y
e
a
r 

th
e
 
tra

d
itio

n
a
l 

m
ethod 

o
f 

co
o

k
in

g
 

sh
rim

p
 
in

 b
o
ile

rs 
h

e
a
te

d
 by 

so
lid

 
fu

e
l 

h
as 

b
een

 re
p
la

c
e
d
 b

y
 m

ore 
eco

n
o
m

ical 
o
il-fire

d
 b

o
ile

rs.

2. 
S

co
tlan

d
 

(H
. 

J. 
T

hom
as)

C
ran

go
n

, 
P

an
d
alu

s

C
o
lle

c
tio

n
 
o
f 

c
a
tc

h
 
e
ffo

rt 
la

ta
 
fo

r 
th

e 
C

rangon fish
e
ry

 w
as 

co
n­

tin
u

e
d
. 

H
esearch

 v
e
sse

l 
c
ru

ise
s 

h
av

e 
in

v
e
stig

a
te

d
 
th

e 
d
istrib

u
tio

n
, 

ab
u
n
d
an

ce 
an

d
 c

a
tc

h
 
co

m
p
o
sitio

n
 
o
f 

p
in

k
 

sh
rim

p
s, 

th
e
 
b

io
lo

g
y
 
o
f w

h
ich 

h
as 

b
een

 
stu

d
ie

d
.



C
an

cer p
an

u
ru

s

S
am

p
lin

g 
o
f 

th
e
 
c
a
tc

h
 
o
f 

e
d
ib

le 
crab

s 
and 

c
o

lle
c
tio

n
 
o
f 

catch
 

e
ffo

rt 
d
a
ta 

from
 
th

e
 m

ain fish
in

g
 
a
re

a
s 

h
av

e 
b
een

 m
ain

tain
ed

, 
A 

co
m

p
arativ

e 
fish

in
g
 
ex

p
erim

en
t u

sin
g
 
S

c
o
ttish

 
c
re

e
ls 

and p
a
rlo

u
r 

tra
p
s 

w
as 

-u
n
d
ertak

en
.

H
om
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