
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

. 
1968/K

sl 

A
d
m

in
istrativ

e 
R

ep
o
rt

S
h
e
l
l
f
i
s
h
 

a
n
d
 

B
e
n

t
h

o
s
 

C
o

m
m

it
t
e
e

M
O

LLU
SCS 

AND 
BEN

TH
O

S

B
y 

A
.C

* 
SIM

PSO
N

1967

B
elgium

 

(E
. 

L
elo

u
p

)

O
strea 

e
d
u
lis

O
b

serv
atio

n
s 

on 
o
y
ste

rs 
a
t 

O
sten

d
 h

av
e 

b
een

 
co

n
tin

u
ed

.

M
y
tilu

s 
e
d
u
lis

O
b
serv

atio
n
s 

on 
th

e 
in

cid
en

ce 
o
f M

y
tilic

o
la
 h

av
e 

b
een

 
co

n
tin

u
ed

.

F
in

lan
d

(S
,G

. 
S

e
g
e
rstrâ

le
)

T
he 

re
p

ro
d

u
c
tio

n
 
o
f m

arin
e 

la
m

e
llib

ra
n
ch

s 
w

as 
in

v
e
stig

a
te

d
,

G
erm

any 

(K
. 

T
iew

s)

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
 an

d 
q
u
a
lity

 
o
f w

ild
 

an
d 

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

 
h
av

e 
b

een 
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
ere

i*
,

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 

w
ere 

c
a
rrie

d
 
o
u
t.

B
en

th
o
sA

n
o

th
er 

52 
sam

ples 
o
f b

en
th

o
s 

w
ere 

tak
en

 by 
th

e 
’In

s
titu

t 
fü

r K
ü
sten

- 
und B

in
n
e
n
fisc

h
e
re

i’ 
alo

n
g
 
th

e 
c
o
a
st 

o
f E

ast 
F

rie
sla

n
d
 
in
 
o
rd

e
r 

to
 

stu
d
y
 
if 

th
e
re
 
is 

an
y 

re
la

tio
n

sh
ip
 
b
etw

een
 
th

e 
d
istrib

u
tio

n
 
o
f 

so
le 

and 
its
 

b
e
n
th

ic 
fo

o
d
,

A
iso 

th
e 

B
io

lo
g
ic

al 
S

ta
tio

n
 
H

elig
o
lan

d
 
co

n
tin

u
ed
 
its

 
sam

p
lin

g
 
o
f b

en
th

ic 
co

m
m

u
nities 

on 
sp

e
c
ia

l 
sta

tio
n

s 
in
 
th

e 
N

o
rth

 
S

ea 
to
 

stu
d

y
 

ch
an

g
es 

in
 
sp

e
cie

s 
d

istrib
u

tio
n
 

an
d 

dynam
ic 

a
sp

ec
ts 

o
f 

th
e 

ech
o

-sy
stem

.

T
he 

‘In
s
titu

t 
fü

r M
eeresfo

rsch
u
n
g

’ 
in
 

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 

so
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 

an
d b

a
c
te

ria
.

Ire
la

n
d

(F
.A

, 
G

ib
so

n
)

O
strea 

e
d
u
lis

S
tu

d
ies 

o
f 

th
e 

o
y

ste
r 

sto
ck

s 
in
 
th

e 
p
u
b
lic 

fish
e
rie

s 
a
t 

T
ralee 

B
ay 

and 
C

la
rin

b
rid

g
e 

co
n
tin

u
ed
 
d

u
rin

g
 
th

e 
p
e
rio

d
, 

A
 num

ber 
o
f p

riv
a
te
 
o

y
ste

r 
b

ed
s 

w
ere 

ex
am

in
ed

. 
A

n 
im

p
o

rtan
t 

o
b
serv

a
tio

n
 m

ade 
and 

a
p
p
lic

a
b
le
 

to
 
a
li 

o
y
ste

r 
sto

ck
s 

ex
am

in
ed, 

w
as 

a 
p
a
rtic

u
la

rly
 
su

c
c
e
ssfu

l 
and 

h
eav

y 
sp

a
t 

fa
ll 

in
 

1967»



2

M
y
tilu

s 
e
d
u
lis

In
te

n
siv

e
 
stu

d
ie

s 
and 

su
rv

ey
s 

o
f 

m
u

ssel 
sto

ck
s 

w
ere 

u
n
d
ertak

en
 
in

 
1
9
6
7

« 
M

ethods 
o
f 

a
ssiste

d
 p

ro
p

ag
atio

n
 w

ere 
ex

am
in

ed
.

N
eth

erlan
d
s

(P
. 

K
o

rrin
g

a)

O
y
stersA

g
ain

, 
th

e 
o
y
sterm

en
 
in
 
Z

eelan
d
 h

ad 
to
 
re

ly
 
alm

o
st 

e
x
c
lu

siv
e
ly
 

on 
re

a
rin

g
 
im

p
o

rted
 
sto

c
k
 
to
 

m
ark

etab
le 

siz
e
 

an
d 

c
o
n
d
itio

n
. 

Som
e 

15 
m

illio
n
s 

o
f B

ritta
n
y
 
o
y
ste

rs 
w

ere 
sc

a
tte

re
d
 

on 
th

e 
p

lo
ts 

o
f 

th
e 

Y
ersek

e 
B

ank 
in
 
th

e 
sp

rin
g
 
o
f 

1
9
6
7

» 
G

row
th an

d 
fa

tte
n
in

g
 

cam
e 

up 
to
 

e
x

p
e
cta

tio
n

s 
an

d m
o

rta
lity

 
fig

u
re

s 
w

ere 
su

rp
risin

g
ly
 

lo
w

. 
It 

is 
c
le

a
r, 

th
a
t 

a 
m

odest 
o
y
ste

r 
p
o
p
u
la

tio
n

 
le

ad
s 

to
 
b

e
tte

r 
re

su
lts 

th
an

 o
v

ercro
w

d
ed
 
c
o
n
d
itio

n
s.

A
p
art 

from
 
th

e 
B

ritta
n

y
 
o
y
ste

rs 
som

e 
fla

t 
o
y
ste

rs 
from

 
Ire

la
n
d
 

and 
from

 n
a
tu

ra
l 

b
ed

s 
in
 
th

e 
A

d
ria

tic
 

S
ea 

have 
b
een

 
p
la

n
te

d
 

on 
th

e 
p

lo
ts 

o
f 

th
e 

Y
ersek

e 
B

ank, 
b
u
t 

ag
ain

 
th

e 
A

d
ria

tic
 

o
y
ste

rs 
show

ed h
ig

h
 m

o
rta

lity
 
fig

u
re

s 
and 

a 
ra

th
e
r p

o
o
r 

g
ro

w
th

. 
E

v
id

e
n

tly
, 

c
o
n
d
itio

n
s 

in
 
th

e
 
O

o
stersch

eld
e 

do 
n
o
t 

ap
p

eal 
to
 

them
.

T
he 

sum
m

er 
o
f 

I967 
w

as 
m

uch b
e
tte

r 
th

an
 

th
e 

sum
m

er 
o
f 

th
e 

p
reced

in
g

 
y
e
a
rs, 

an
d w

ater 
tem

p
eratu

re 
ro

se
 
w

ell 
above 

I7 
1
/2

°C
, 

th
e 

c
ritic

a
l 

le
v

e
l 

fo
r 

d
ev

elo
p
m

en
t 

o
f 

o
y

ste
r 

la
rv

a
e
. 

Ju
n
e 

w
as 

q
u
ite

 
c
o
ld

, 
b
u
t 

in
 

th
e 

firs
t 

h
a
lf 

o
f 

Ju
ly
 w

ater 
tem

p
eratu

re 
in
 
th

e 
O

o
stersch

eld
e 

w
as 

on 
an 

av
erag

e 
I9 

1
/2

°C
, 

in
 

th
e 

seco
n
d
 h

a
lf 

ev
en 

20 
1
/2

°G
| 

th
e 

firs
t 

h
a
lf 

o
f A

ugust 
gave 

an 
av

erag
e 

o
f 

20°C
, 

th
e 

seco
n

d
 h

a
lf 

o
f 

19°C
. 

It 
is 

n
o
t 

su
rp

risin
g
, 

th
e
re

fo
re

, 
th

a
t 

th
e 

3OOOHK 
o
f m

u
ssel 

sh
e
lls 

sc
a
tte

re
d
 
as 

c
o
lle

c
to

rs 
cau

g
h
t 

a 
good 

se
t 

o
f 

sp
a
t.

In
 

autum
n 

a 
ro

u
g
h
 
e
stim

ate
 

le
d
 
to
 

a 
fig

u
re
 
o
f 

50 
m

illio
n
s 

baby 
o
y
ste

rs. 
It 

is 
th

e 
firs

t 
se

t 
o
f 

co
m

m
ercial 

im
p

o
rtan

ce 
sin

c
e 

th
e 

d
isa

stro
u
s 

w
in

ter 
1962-

1
9
6
5

, 
an

d 
it 

is 
hoped 

th
a
t 

th
is 

se
t 

w
ill 

form
 
th

e 
b
a
sis 

o
f 

a 
new

 
sto

c
k
 
o
f D

utch 
o
y
ste

rs, 
to

g
e
th

e
r w

ith
 
th

e 
scan

ty
 
su

rv
iv

o
rs 

o
f 

th
e 

1962-
1965 

d
isa

ste
r.

I
t 

is 
in

te
re

stin
g
 
to
 

n
o
te 

th
a
t 

th
e 

p
ro

lo
n

g
ed

 h
ig

h
 w

ater 
tem

p
eratu

res 
d
id
 n

o
t 

le
a
d
 
to
 

a 
se

rio
u

s 
o
u
tb

reak
 
o
f 

sh
e
ll 

d
isea

se 
in
 
th

e 
o
y
ste

rs. 
A 

v
ery

 
lim

ite
d
 
p

ercen
tag

e 
o
f 

th
e 

young 
o
y
ste

rs 
o

n
ly
 

show
ed 

th
e 

e
a
rly

 
sym

ptom
s 

o
f 

sh
e
ll 

d
isea

se 
in
 

autum
n.

O
n 

som
e 

h
ig

h
e
r 

g
ro

u
n

d
s 

o
f 

th
e 

Y
ersek

e 
B

ank P
o
rtu

g
u
ese 

o
y
ste

rs 
have 

b
een 

re
la

id
 
fo

r 
g
ro

w
th
 an

d 
fa

tte
n

in
g
. 

G
row

th w
as 

e
x

c
e
lle

n
t 

and h
ig

h
 w

ater 
tem

p
eratu

res 
in
 
Ju

ly
 

an
d A

u
g

u
st 

le
d
 
to
 

w
h
o
lesale 

sp
aw

n
in

g
. 

T
h
erefo

re 
c
o
n
d
itio

n
 

an
d 

flav
o
u
r 

le
ft 

n
o
th

in
g
 
to
 

be 
d
e
sire

d
 
la

te
r 

in
 
th

e 
y
e
a
r.

A
gain

 
a 

h
ig

h
 
ru

n
-o

ff 
from

 
th

e 
b

ig
 riv

e
rs 

le
d
 
to
 

low
 
s
a
lin

itie
s
 

in
 
th

e 
w

in
te

r 
o
f 

I966-I9
6

7
. 

T
he 

s
a
lin

ity
 
p
a
tte

rn
 
in
 
th

e 
O

o
stersch

eld
e 

w
as 

c
lo

se
ly

 
fo

llo
w

ed
 

and 
th

e 
o
y
sterm

en
 w

ere 
d
u
ly
 

in
fo

rm
ed
 
ab

o
u

t 
s
a
lin

itie
s
 

to
 

be 
ex

p
ected

.
T

h
is 

m
ade 

it 
p
o
ssib

le
 
fo

r 
them

 
to
 

p
rev

en
t 

lo
sse

s 
am

ong 
th

e 
o
y
ste

rs 
in
 

th
e 

sto
rag

e 
ponds 

by 
sw

itch
in

g
 
o
v
er 

to
 
re

-c
irc

u
la

tio
n
 
o
f 

th
e 

w
ater 

an
d by 

su
p
p
ly

in
g

 
s
a
lt 

w
h
en

ev
er 

n
e
c
essa

ry
.

M
y
tilu

s 
e
d
u
lis

Low
 
s
a
lin

itie
s
 
e
a
rly

 
in
 
I967 

le
d
 
to
 

a 
c
o
n
sid

era
b
le 

d
elay

 
in
 
th

e 
sp

rin
g

 
d
ev

elo
p

m
en

t 
o
f 

th
e 

p
h

y
to

-p
la

n
k
to

n
. 

T
h
erefo

re 
g

ro
w

th
 

an
d 

c
o

n
d

itio
n
 
o
f 

th
e 

m
u
ssels 

w
ere 

in
 

19&
7 

below
 
th

e 
av

erag
e.

T
he 

p
re

p
a
ra

tio
n
s 

fo
r 

th
e 

c
o

n
stru

c
tio

n
 
o
f a 

fie
ld

-la
b
o
ra

to
ry

 
and 

ex
p
erim

en
tal 

p
la

n
t 

fo
r 

c
lea

n
sin

g
 

an
d 

sto
ra

g
e 

o
f m

u
ssels 

on 
th

e 
so

u
th
 
c
o
a
st 

o
f 

th
e 

Is
le
 

o
f 

T
ex

el 
w

ere 
co

m
p
leted

 
in
 
I9

6
7

? 
an

d b
u

ild
in

g
 w

ill 
s
ta

rt 
in
 
th

e 
firs

t 
m

onths 
o
f 

19
6
8

.

N
orw

ay

(K
.R

. 
G

u
n

d
ersen

)

D
u
rin

g
 

1961-1
967 

th
e 

su
rv

ey
 
o
f 

th
e 

c
o
a
sta

l 
a
re

a
s 

o
f N

orw
ay 

fo
r 

sto
ck

s 
o
f 

e
d

ib
le
 
b
iv

a
lv

ae 
h

as 
b

een
 

co
m

p
leted

, 
an

d
 a 

re
p
o
rt 

is
 
in
 
p

re
ss.
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C
hlam

ys 
isla

n
d
ic

a

B
eds 

o
f 

C
hlam

ys 
isla

n
d

ic
a
 
lo

c
a
te

d
 
in
 n

o
rth

e
rn
 

N
orw

ay 
in
 
I9

6
I-I963 

w
ere 

ag
ain

 
in

sp
ec

te
d
 
in
 

1967- 
P

h
o

to
g

rap
h

s 
and 

co
u

n
ts 

m
ade 

by 
souba 

d
iv

e
rs 

in
d
ic

a
te

d
 

m
axim

um
 
d
e
n
sitie

s 
o
f 

60 
sc

a
llo

p
s 

p
er 

sq
u
are 

m
etre 

in
 
lim

ite
d
 areas»

 
D

ense 
p
o
p
u
la

tio
n
s 

o
f 

A
ste

ria
s 

ru
b
en

s 
(lO

O
/rn^) 

w
ere 

seen
 
fe

e
d

in
g
 

on 
th

e 
sc

a
llo

p
s 

in
 

som
e 

p
la

c
e
s.

M
y
tilu

s 
e
d
u
lis

T
he 

ex
p

erim
en

ts 
w

ith
 m

u
ssel 

c
u
ltu

re
 

from
 ra

fts
 

w
ere 

co
n
tin

u
ed

. 
V

ario
u
s 

ty
p
es 

o
f 

c
o
lle

c
to

rs 
have 

b
een

 
trie

d
. 

In
 

som
e 

lo
c
a
litie

s
, 

80$ o
f 

th
e 

m
u
ssels 

a
tta

in
e
d
 

a 
le

n
g

th
 
o
f 

43 
mm 

o
r 

m
ore, 

m
axim

um
 

75 
m

m
. 

In
 A

u
g
u
st, 

th
e 

am
ount 

o
f 

b
o
ile

d
 m

eat 
w

as 
up 

to
 

40$ o
f 

th
e 

to
ta

l 
w

eig
h
t.

In
 
th

e 
O

slo 
F

jo
rd

, 
p

la
te

s 
o
f 

foam
 p

la
stic

s
 

w
ere 

su
sp

en
d

ed
 

from
 

a 
ra

ft 
a
t 

re
g
u
la

r 
in

te
rv

a
ls 

d
u
rin

g
 M

ay-A
ugust. 

M
axim

um
 
se

ttle
m

e
n
t 

to
o
k
 p

la
c
e 

in
 
th

e 
p
e
rio

d
 

Ju
n

e 
4-25» 

som
e 

se
ttle

m
e
n
t 

a
iso

 
o
ccu

rred
 
d
u
rin

g
 
th

e 
seco

n
d
 h

a
lf 

o
f 

Ju
ly

.

U
n

u
su

ally
 h

ig
h
 
c
o
n
c
en

tra
tio

n
s 

o
f p

a
ra

ly
tic
 
sh

e
llfish

 p
o

iso
n
 

(P
S

P
)

(m
axim

um
 

13»000 
m

ouse 
u
n
its) 

w
ere 

o
b

serv
ed
 
in
 
th

e 
T

ro
n

d
h

eim
sfjo

rd
 
d
u
rin

g
 

Ju
n
e. 

N
o 

PSP h
as 

b
een

 
o
b
serv

ed
 
in
 
th

is 
fjo

rd
 
sin

c
e 

1964» 
In
 

th
e 

O
slo 

F
jo

rd
, 

o
n

ly
 

tra
c
e
s 

o
f 

PSP 
w

ere 
fo

u
n

d
 
d
u
rin

g
 
Ju

n
e.P

o
lan

d

(L
. 

Z
m

u
d
zin

sk
i)

B
en

th
o
sIn
 
th

e 
la

te
 

sp
rin

g
 

(17th
 M

ay 
- 

29th
 
Ju

n
e) 

sam
p

les 
o
f 

th
e 

b
o
tto

m
 

fau
n

a 
w

ere 
m

ade 
a
t 

200 
sta

tio
n
s 

d
istrib

u
te

d
 
a
li 

o
v
er 

th
e 

a
rea

 
o
f 

th
e 

so
u
th

ern
 
B

a
ltic

 
so

u
th
 
o
f 

56°N
 

and 
e
a
st 

o
f 

12°E
.

In
 
th

e 
sum

m
er 

(2
8

th
 
Ju

ly
 
- 

2
1
st 

A
u
g
u
st) 

sam
p
les 

o
f 

th
e 

b
o
tto

m
 
fau

n
a 

w
ere 

tak
en

 
a
t 

25 
sta

tio
n
s 

in
 

th
e 

so
u
th

ern
 
B

a
ltic

 
so

u
th
 
o
f 

56°N
 an

d 
e
a
st 

o
f 

14°E
.

In
 
th

e 
autum

n 
(8

th
 

N
ovem

ber 
- 

1
1
th
 D

ecem
ber) 

th
e 

25 
sta

tio
n

s 
w

orked 
in

 
th

e 
sum

m
er 

w
ere 

re
p
e
a
te

d
.

A
t 

th
e 

250 
sta

tio
n

s 
th

e
re
 

w
ere 

tak
en
 
in
 
a
li 

76O 
sam

p
les 

o
f b

o
tto

m
 

fau
n

a 
by 

th
e 

V
an 

V
een b

o
tto

m
 
sam

p
ler, 

an
d 

133 
sam

p
les 

o
f 

th
e 

b
o
tto

m
 
sed

im
en

t. 
A

t 
m

ost 
o
f 

th
e 

sta
tio

n
s 

th
e 

b
o
tto

m
 
te

m
p
era

tu
re

, 
b
o
tto

m
 
s
a
lin

ity
 

an
d 

oxygen 
co

n
ten

t 
o
f 

th
e 

w
ater w

ere 
m

easu
red

.

T
he 

b
io

lo
g
y
 

an
d 

fen
o

lo
g

y
 
o
f 

re
p
ro

d
u
c
tio

n
 
o
f 

som
e cf 

th
e 

m
ain 

sp
e
cie

s 
o
f 

th
e 

b
o
tto

m
 m

acro
-fau

n
a 

have 
b
een

 
in

v
e
stig

a
te

d
, 

on 
th

e 
b
a
sis 

o
f 

th
e 

m
a
te

ria
l 

c
o
lle

c
te

d
 
in
 

1966—
1967 

as 
w

ell 
as 

u
sin

g
 
ex

p
erim

en
tal 

p
la

te
s 

im
m

ersed 
in
 
th

e 
w

ater 
a
t 

th
e 

p
o

rt 
o
f W

ladyslaw
ow

o.

C
ephalopoda

C
ep

h
alo

p
o
d
s 

liv
in

g
 
in

 ¥
. 

A
frican

 
S

h
e
lf w

aters 
w

ere 
in

v
e
stig

a
te

d
. 

T
he 

re
se

a
rc

h
 
co

v
ered

 
th

e 
sp

e
cie

s 
co

m
p
o
sitio

n
, 

th
e 

le
n

g
th
 

and w
eig

h
t 

o
f 

som
e 

in
d
iv

id
u
a
ls 

and 
th

e 
d
ep

th
 

and 
g

eo
g

rap
h

ic 
d
istrib

u
tio

n
 
o
f 

th
e 

d
iffe

re
n
t 

sp
e
c
ie

s. 
M

a
te

rial 
se

rv
in

g
 
fo

r 
th

e
se
 
in

v
e
stig

a
tio

n
s 

w
as 

c
o

lle
c
te

d
 
d

u
rin

g
 
th

e 
c
ru

ise
 

o
f 

th
e 

re
se

a
rc

h
 
sh

ip
 M

.T
. 

"W
ieczno" 

to
 

th
e ¥

. 
A

frican
 
S

h
e
lf w

aters 
b
etw

een
 

7°30N
 

and 
23°O

O
N

, 
from

 
1
2
th
 
Ju

n
e 

to
 

5
th
 
S

ep
tem

b
er, 

I9
6

7
« 

T
he 

D
ecapods 

c
o

lle
c
te

d
 w

ere 
L

o
lig

o
, 

Ile
x

, 
T

o
d
aro

d
as, 

T
o
d
aro

p
sis, 

A
llo

th
e
u

tis 
an

d 
S

e
p
ia

e.

P
o
rtu

g
al 

(H
. 

V
ile

la
)

C
rasso

stre
a
 
a
n

g
u

la
ta

R
o
u
tin

e 
w

ork 
on 

o
y
ste

r 
c
u
ltu

re
 

an
d 

th
e 

sa
n
ita

ry
 
c
o
n
tro

l 
o
f 

o
y
ste

rs 
have 

co
n
tin

u
ed

.
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S
w

eden

(B
.I. 

D
ybern)

O
strea 

e
d

u
lis

A
 

su
rv

ey
 
o
f 

th
e 

sm
all 

S
w

edish 
fish

e
ry

 
fo

r 
o
y
ste

rs 
h
as 

b
een

 
started

«
,

U
n
ited

 K
ingdom

1. 
E

n
g

land
 & W

ales 

(A
oC

o 
S

im
pson)

O
strea 

e
d
u
lis

E
x
p
erim

en
ts 

re
la

te
d
 
to
 
a
rtific

ia
l 

re
a
rin

g
 h

av
e 

show
n 

th
a
t 

g
ro

w
th
 o

f 
la

rv
a
e

 
in
 
p

o
ly

p
ro

p
y

len
e 

c
o
n
ta

in
e
rs 

is 
n

o
t 

so 
good 

as 
in
 
p

o
ly

th
en

e 
o
r 

g
la

ss. 
L

arv
ae 

grew
 L

e
tte

r 
an

d a 
la

rg
e
r 

p
ro

p
o
rtio

n
 reach

ed
 
th

e 
ey

ed 
stag

e
 w

hen grow
n 

in
 

deep 
v

e
sse

ls 
(220 

cm
) 

com
pared w

ith
 
th

o
se 

o
f 

140 
o
r 

80 
cm
 

and w
hen 

fed
 
a 

m
ix

tu
re 

o
f 

fo
o
d
 
o
rg

an
ism

s 
ra

th
e
r 

th
an

 m
o

n
o

cu
ltu

res. 
T

he 
ex

p
erim

en
tal 

o
y

ste
r 

h
a
tch

e
ry

 
h
ad
 
its

 
firs

t 
fu

ll 
y
ear 

o
f 

o
p
e
ratio

n
 

and 
som

e 
70?000 

sp
a
t 

w
ere 

su
c
c
e
ssfu

lly
 

sin
g
le

d
 

from
 
th

e 
tid

e
s.

S
m

all 
N

orw
egian 

p
o
ll-g

ro
w

n
 
o
y
ste

rs 
w

ere 
su

c
c
e
ssfu

lly
 grow

n 
on 

tra
y
s 

a
t 

se
v
e
ra

l 
s
ite

s
 
in
 
e
a
st 

E
n
g
lan

d
. 

A
 
su

b
sta

n
tia

l 
program

m
e 

o
f 

in
v

e
stig

a
tio

n
 
in

to
 

th
e 

fa
c
to

rs 
a
ffe

c
tin

g
 
g

ro
w

th
 

an
d 

su
rv

iv
a
l 

o
f 

la
rv

a
e 

and 
sp

a
t 

in
 
th

e 
P

ai 
e
stu

a
ry

 
w

as 
sta

rte
d
 w

ith
 

a 
v
iew

 
to
 
in

c
re

a
sin

g
 p

ro
d
u
ctio

n
 
o
f 

seed
 
o
y
ste

rs 
in
 
th

e 
e
stu

a
ry

.

M
y
tilu

s 
e
d
u
lis

In
v
e
stig

a
tio

n
s 

in
to
 

th
e 

fa
c
to

rs 
a
ffe

c
tin

g
 
se

ttle
m

e
n

t 
and 

su
rv

iv
a
l 

o
f 

m
u
ssel 

sp
a
t 

a
re 

c
o
n
tin

u
in

g
 an

d m
ethods 

a
re 

b
ein

g
 
d

ev
elo

p
ed
 
to
 

d
eterm

in
e 

th
e 

ab
u
n
d
an

ce 
o
f 

th
e 

im
p
o
rtan

t 
p
re

d
a
to

r 
C

a
rcin

is 
m

aen
as. 

S
p
rin

k
lin

g
 

10io H
O

I 
on 

to
 

1
/5
 

m
 

q
u
ad

ran
ts 

on 
th

e 
in

te
rtid

a
l 

zone 
w

hen 
th

e 
tid

e
 
is
 

o
u

t 
b
rin

g
s 

th
e 

crab
s 

to
 

th
e 

su
rfac

e
 

and 
is 

p
ro

v
in

g
 u

se
fu

l 
in
 
d
eterm

in
in

g
 
th

e 
num

bers 
o

f 
v
ery

 
sm

all 
crab

s 
in
 

a 
v
a
rie

ty
 
o
f 

su
b

stra
te

s.

C
ardium

 
ed

u
le

T
he 

stu
d
y
 
o
f 

th
e 

p
o

p
u

la
tio

n
 

dynam
ics 

o
f 

th
e 

co
ck

le 
sto

ck
s 

in
 B

u
rry

 
In

le
t, 

S
o
u
th
 W

ales, 
and 

p
re

d
atio

n
 

on 
them

 by 
o

y
ste

rc
a
tc

h
e
rs, 

is 
b
ein

g
 
co

n
tin

u
ed

. 
T

he 
1963 

y
e
a
r-c

la
ss 

s
till 

d
o
m

in
ates 

th
e 

p
o
p
u
la

tio
n
 

and 
th

e 
co

m
m

ercial 
c
a
tc

h
e
s, 

and 
a 

su
b
sta

n
tia

l 
d
e
c
lin

e
 
in
 
an

n
u

al 
y
ie

ld
 
is 

ex
p
ected

 
a
fte

r 
th

ey
 
a
re 

fish
e
d
 
o
u
t 

d
u

rin
g

 
e
a
rly

 
1
9
6
9

»

T
he 

co
ck

le 
re

so
u
rc

e
s 

in
 
th

e 
T

ham
es 

a
re

a 
an

d 
th

e W
ash, 

a
iso

 
d

o
m

in
ated

 by 
th

e 
1963 

y
e
a
r-c

la
ss, 

h
av

e 
b

een
 

su
rv

ey
ed

. 
A 

co
ck

le 
d
red

g
e 

w
ith

 h
y
d
ra

u
lic
 

lift 
to
 

th
e 

su
rfac

e 
is
 
b
ein

g
 u

sed
 

co
m

m
ercially

 
in
 
th

e 
T

ham
es 

e
stu

a
ry

.

M
ercen

aria 
m

ercen
aria 

an
d V

en
eru

p
is 

sp
p
.

T
hese 

clam
s 

a
re 

b
ein

g
 re

a
re

d
 
a
rtific

ia
lly

 w
ith

 
little

 
d
iffic

u
lty

 
and 

ex
p
erim

en
tal 

la
y
in

g
s 

show
 
th

a
t 

th
ey
 

can
 be 

su
c
c
e
ssfu

lly
 

grow
n 

on 
in
 m

any 
p
a
rts 

o
f 

so
u
th
 

and 
e
a
st 

E
n
g
lan

d
, 

b
u

t 
g
ro

w
th
 
is 

v
ery

 
slo

w
 
in
 
S

co
tlan

d
. 

N
atu

ral 
p
o
p
u
latio

n
s 

o
f V

en
eru

p
is 

d
e
cu

ssa
ta 

an
d V

. 
p

a
llu

stra
 
a
re 

now
here 

a
t 

co
m

m
ercially

 
u
se

fu
l 

le
v
e
ls 

in
 E

n
g

lan
d
 
o
r W

ales.

P
ecten

 m
axim

us

A 
d

e
ta

ile
d
 
stu

d
y
 
o
f 

th
e 

rin
g
s 

on 
th

e 
sh

e
lls 

from
 m

any p
o
p
u
la

tio
n

s 
h

as 
b
een

 
co

n
tin

u
ed

 
an

d 
a 

co
m

p
ariso

n
 
o
f 

g
ro

w
th
 
ro

u
n
d
 E

n
g

lan
d
 

an
d W

ales 
h
as 

show
n 

a 
su

b
sta

n
tia

lly
 
lo

w
er 

g
ro

w
th

-ra
te 

o
ff 

P
lym

outh 
and 

P
alm

o
u

th
 
th

an
 
elsew

h
ere.
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2. 
S

co
tlan

d
 

(H
.J. 

T
hom

as)

O
strea 

e
d
u
lis

O
y

ster 
in

v
e
stig

a
tio

n
s 

c
a
rrie

d
 
o

u
t 

from
 
th

e 
M

arin
e 

S
ta

tio
n
, 

M
illp

o
rt 

in
 

1967 
in

clu
d

ed
 
tria

ls
 
o
f 

su
sp

en
d
ed
 
c
u
ltu

re
 
in
 

tw
o 

a
re

a
s 

on 
th

e 
w

est 
c
o
a
st, 

and 
a 

p
o
p
u
la

tio
n
 
su

rv
ey
 
o
f 

th
e 

n
a
tu

ra
l 

b
ed

s 
in
 

L
och R

yan. 
In
 
th

e 
la

b
o
ra

to
ry
 

th
e 

b
io

lo
g
y
 
o
f 

th
e 

la
rv

a
e
 w

as 
fu

rth
e
r 

stu
d
ie

d
 

and 
a 

m
ethod o

f b
a
c
te

ria
-fre

e
 
c
u
ltu

re
 

w
as 

su
c
c
e
ssfu

lly
 
u
sed

.

C
ardium

 ed
u
le

A 
fu

rth
e
r 

tra
n
sp

la
n
t 

ex
p
erim

en
t 

o
f 

co
ck

les 
h
as 

b
een

 
c
a
rrie

d
 
o

u
t 

a
t 

B
arra.

T
he 

re
su

lts 
co

n
firm

 
th

a
t 

co
ck

les 
tra

n
sp

la
n
te

d
 

from
 an

 
a
rea

 
o
f 

ab
u
n
d
an

ce 
h

ig
h

 
on 

th
e 

sh
o
re 

to
 

an
 
a
rea

 
o
f 

sc
a
rc

ity
 

low
 

on 
th

e 
sh

o
re 

su
rv

iv
e 

w
ell 

an
d grow

 
m

ore 
q
u
ick

ly
.

M
y
tilu

s 
e
d
u
lis

E
x

p
erim

en
ts 

h
av

e 
b
een

 
m

ade 
in

to
 

th
e 

ro
p
e 

c
u
ltiv

a
tio

n
s 

o
f m

u
ssels 

in
 

tw
o 

a
re

as 
on 

th
e 

S
c
o
ttish

 w
est 

c
o

a
st. 

In
 b

o
th
 
a
re

a
s, 

g
ro

w
th

-ra
tes 

w
ere 

im
proved 

by 
th

e 
c
u
ltiv

a
tio

n
s 

an
d 

in
 

one 
case 

(h
im

e
 

M
h
u
irich

) 
e
x

c
e
p

tio
n

a
l 

g
ro

w
th

-rate
s 

w
ere 

o
b
ta

in
e
d
. 

In
 
Jan

u
ary

 
19^7? 

sev
en

 m
onths 

a
fte

r 
se

ttle
m

e
n
t, 

in
d
iv

id
u
a
l 

m
u
ssels 

h
ad
 
a
tta

in
e
d
 
siz

e
s 

o
f up 

to
 

57 
m

m
 w

ith
 

a 
m

ean 
o
f 

45 
m

m
. 

In
 
S

ep
tem

b
er 

19^7 
th

e
se
 

m
u
ssels 

m
easu

red
 

up 
to
 

75 
mm w

ith
 

a 
m

ean 
o
f 

67 
m

m
. 

T
he 

m
eat 

co
n

ten
t 

w
as 

h
ig

h
, 

th
e 

c
o

n
d

itio
n
 
fa

c
to

r 
re

ac
h

in
g
 a 

p
eak

 
o
f 

6
0
.4
 
in
 M

ay. 
O

th
er m

easu
rem

en
ts 

h
av

e 
b
een 

m
ade 

in
to
 

th
e
 
s
u
ita

b
ility

 
o
f 

d
iffe

re
n
t 

ty
p
es 

o
f ro

p
e 

fo
r 

a
ttra

c
tin

g
 

m
u
ssel 

se
ttle

m
e
n
t. 

S
am

ples 
o
f m

u
ssels 

from
 G

arelo
ch
 

and 
th

e 
F

irth
 
o
f 

F
o
rth

 
a
re

a
s, 

w
hich

 h
ad 

show
n 

a 
h

eav
y
 
in

fe
sta

tio
n
 
in
 
I96I 

an
d 

a 
lig

h
t 

one 
in
 
I9

6
6

, 
show

ed 
th

a
t 

th
e 

le
v
e
l 

rem
ain

ed
 

low
 
in
 

1
9
6
7

*

C
ephalopoda

D
ata 

on 
th

e 
co

m
m

ercial 
lan

d
in

g
s 

o
f 

sq
u
id
 

have 
b
een

 m
ain

tain
ed

.

B
en

th
o

sC
o

n
tin

u
in

g
 
th

e 
lo

ch
 
in

v
e
stig

a
tio

n
s 

program
m

e, 
ro

u
tin

e
 

su
rv

ey
s 

o
f 

th
e 

p
la

ic
e
 
n
u
rsery

 
g
ro

u
n
d
 
in
 

L
och Ew

e 
w

ere 
c
a
rrie

d
 
o
u
t 

in
 
sp

rin
g
 

and 
autum

n 
to

 
m

o
n
ito

r 
th

e 
a
d
u
lt 

sto
c
k
 

and 
re

c
ru

itm
en

t 
o
f b

en
th

o
s. 

E
x
p
erim

en
tal 

w
ork h

as 
b
een

 
co

n
cern

ed
 w

ith
 
th

e 
e
ffe

c
ts 

o
f n

u
trie

n
t 

en
rich

m
en

t 
o
f 

th
e 

w
ater 

on 
one 

o
f 

th
e 

m
ain 

fish
-fo

o
d
 

sp
e
c
ie

s, 
th

e 
b
iv

a
lv

e
 
T

e
llin

a
 
te

n
u
is. 

T
h
is 

sp
e
cie

s 
w

as 
k
ep

t 
in
 
tan

k
s 

w
ith

 
th

re
e
 
le

v
e
ls 

o
f 

d
a
ily

 
en

rich
m

en
t 

by n
itra

te
 

and 
p
h
o
sp

h
ate, 

p
iu

s 
a 

c
o
n
tro

l. 
T

he 
re

s
u
lts 

show
ed 

th
a
t 

th
e 

lo
w

est 
ra

te
 

o
f 

en
rich

m
en

t, 
w

hen 
th

e 
ad

d
ed

 n
u

trie
n

ts 
w

ere 
u

tilis
e
d
 w

ith
in
 
six

 
h
o
u
rs, 

p
ro

d
u

ced
 

optim
um

 
c
o
n
d
itio

n
 

fo
r b

iv
a
lv

e
 

g
ro

w
th
 

and 
re

p
ro

d
u
c
tio

n
. 

H
ig

h
er 

le
v
e
ls 

p
ro

d
u

ced
 
ra

p
id
 g

ro
w

th
 o

f 
la

rg
e
 
g

reen
 
alg

ae 
on 

th
e 

tan
k
 w

a
lls.

R
eg

u
lar 

ex
am

in
atio

n
s 

a
re 

b
ein

g
 m

ade 
o
f 

th
e 

b
o
tto

m
 o

f an
 
a
rtific

ia
l 

m
arin

e 
pond 

c
o
n
stru

c
te

d
 
fo

r 
fis

h
 re

a
rin

g
, 

and 
th

e 
p
ro

cess 
o
f 

c
o

lo
n

isa
tio

n
 by n

a
tu

ra
l 

b
en

th
o

s 
is 

b
ein

g
 
fo

llo
w

ed
.

In
 
co

n
n

ectio
n
 w

ith
 
a 

stu
d
y
 
o
f 

th
e 

eco
lo

g
y
 
o
f 

ex
p
o
sed

 
san

d
y
 b

ay
s 

on 
th

e 
n

o
rth

 
c
o
a
st 

o
f 

S
co

tlan
d

, 
a 

num
ber 

o
f 

in
te

rtid
a
l 

su
rv

ey
s 

w
ere 

m
ade. 

T
h
ree 

b
each

es 
w

ere 
sam

p
led 

fo
r 

m
acro

-fau
n
a, 

m
eio

-fau
n
a, 

s
o
il, 

s
a
lin

ity
 
an

d
, 

a
t 

low
 

w
ater, 

fo
r 

c
h
lo

ro
p
h
y
ll 

and 
carb

o
n
. 

S
ev

eral 
o
th

e
r 

a
re

a
s 

w
ere 

exam
ined 

in
 
le

ss 
d
e
ta

il. 
T

he 
fau

n
a 

w
as 

sp
a
rse

, 
w

ith
 m

o
llu

scs 
alm

o
st 

co
m

p
letely

 
a
b
se

n
t, 

and 
o
n
ly
 
th

e 
iso

p
o

d
 
E

u
ry

d
ice 

p
u
lch

ra 
an

d 
th

e 
p
o
ly

ch
aeta 

F
erin

e 
c
irra

tu
lu

s 
com

m
on.
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c
ru

sta
c
e
a

D
enm

ark

G
reen

lan
d

 

(Eo 
S

m
id

t)

P
an

d
alu

s 
b

o
re

a
lis

R
o
u
tin

e 
tra

w
lin

g
 
ex

p
erim

en
ts 

w
ere 

u
n
d
ertak

en
 
in
 G

odthâb 
d
is

tric
t 

in
 

th
e 

fjo
rd

s 
and 

c
o
a
sta

l 
a
rea

 
from

 m
id

-F
eb

ru
ary

 
to
 
m

id
-A

p
ril, 

an
d 

in
 D

ecem
ber. 

T
he 

c
a
tch

e
s 

w
ere 

g
e
n
e
ra

lly
 
la

rg
e
 

(fro
m
 

30 
to
 

275 
kg p

e
r 

h
o
u
r 

tra
w

le
d
), 

b
u
t 

th
e 

praw
ns 

w
ere 

m
o
stly

 
sm

all. 
B

esid
es, 

ech
o
-so

u
n
d
in

g
s 

w
ere 

m
ade 

in
 
o
ffsh

o
re

 
w

ater n
e
a
r 

G
odthâb 

w
ith

 
th

e 
p

u
rp

o
se 

o
f 

fin
d
in

g
 new

 
tra

w
lin

g
 g

ro
u
n
d
s 

fo
r 

th
e 

in
d
u
stry

.

In
 

N
ovem

ber 
tra

w
lin

g
 
ex

p
erim

en
ts 

w
ere 

m
ade 

in
 

som
e 

fjo
rd

s 
in
 
th

e 
so

u
th

ern
m

o
st 

p
a
rt 

o
f W

est 
G

reen
lan

d
 

(ju
lia

n
e
h

â
b
 
d
is

tric
t), 

e
sp

e
c
ia

lly
 
in
 

deep 
w

ater 
(a

b
t. 

600 
m

) 
in
 
B

re
d

efjo
rd

. 
In
 
acco

rd
an

ce 
w

ith
 
p
rev

io
u
s 

in
v
e
stig

a
tio

n
s 

o
n
ly
 
v

ery
 

few
 
sp

ecim
en

s 
o
f praw

ns 
w

ere 
cau

g
h
t 

in
 
sp

ite
 
o
f 

fav
o
u
rab

le
 
traw

lin
g

 
c
o
n
d
itio

n
s 

(ev
en

, 
so

ft 
b

o
tto

m
) 

an
d w

arm
 b

o
tto

m
 w

ater 
(3

«
9
°C

). 
I
t 

th
e
re

fo
re

 
seem

s, 
from

 
th

e
se
 

an
d 

o
th

e
r 

ex
p
erim

en
ts, 

th
a
t 

P
an

d
alu

s 
h
as 

its
 

d
ep

th
 
lim

it 
b
etw

een
 

500 
an

d
 

600 
m
 
in
 
G

reen
lan

d
 w

a
ters.

C
h
io

n
o

ecetes 
o

p
ilie
 

(G
reen

lan
d
 
crab

)

E
x
p
erim

en
ts 

w
ith

 
a 

crab
 
traw

l 
h

av
e 

b
een

 
co

n
tin

u
ed
 
in
 

19^7 
in
 
fjo

rd
s 

and 
c
o

a
sta

l 
w

ater 
in
 G

odthâb 
d

is
tric

t 
in
 Jan

u
ary

 
to
 
A

p
ril 

an
d 

in
 D

ecem
ber. 

R
e
la

tiv
e
ly
 good 

c
a
tch

e
s 

w
ere 

m
ade 

in
 A

m
eralik

 F
jo

rd
 an

d 
in
 
th

e 
c
o
a
sta

l 
area 

(n
o
rm

ally
 

4O
O

-6OO 
in

d
iv

id
u

a
ls 

p
e
r h

o
u
r 

traw
le

d
, 

m
any 

o
f 

them
 
la

rg
e
 

enough 
fo

r 
in

d
u
stria

l 
u
se

), 
b
u
t 

in
 

th
e 

c
o
a
sta

l 
a
rea

 
th

e 
fish

e
ry

 w
as 

tro
u

b
le

d
 by 

la
rg

e 
q
u
a
n
titie

s 
o
f 

seaw
eed

s 
ly

in
g
 

on 
th

e 
b

o
tto

m
. 

In
 
th

e 
D

isko 
B

ay a 
few

 
tra

w
lin

g
 

ex
p

erim
en

ts 
w

ere 
m

ade 
in
 A

u
g

u
st 

w
ith

 v
ery

 p
o
o
r 

re
su

lt.

F
in

lan
d

(S
.G

. 
S

e
g
e
rstrâ

le
)

C
rangon 

C
rangon

S
tu

d
ies 

o
f 

th
e 

b
io

lo
g
y
 
o
f 

C
rangon 

C
rangon w

ere 
m

ade 
by A

. 
P

e
tä

jä
 

and 
on 

th
e 

re
p
ro

d
u
c
tio

n
 
o
f m

arin
e 

la
m

e
llib

ra
n
ch

s 
by 

J. 
L

ä
ssig

.

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
e
n
fisch

e
rei' to

 
a
sse

ss 
th

e 
sh

are
s 

o
f u

n
d
e
rsiz

e
d
 p

ro
te

c
te

d
 
fis

h
 
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 

fis
h
 
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 

407 
sam

p
les 

o
f 

u
n

so
rte

d
 
c
a
tch

 
o
f 

th
e 

sh
rim

p
 
fish

e
ry

 w
ere 

c
o

lle
c
te

d
 
in
 

B
üsum

, 
C

uxhaven, 
N

e
u
h
a
rlin

g
e
rsie

l 
and D

o
rn

u
m

ersiel, 
and 

an
aly

sed
 
as 

to
 
th

e
ir 

sp
e
cie

s 
and 

le
n
g
th
 
co

m
p

o
sitio

n
.

T
ag

g
in

g
 
ex

p
erim

en
ts 

w
ere 

co
n
tin

u
ed
 
d

u
rin

g
 
th

e 
y
ear w

ith
 
th

e 
tag

g
in

g
 

o
f 

754OO 
sh

rim
p
s 

w
ith

 
co

lo
u
red

 
p

la
s
tic

 
ta

g
s 

a
tta

c
h

e
d
 by 

th
e 

silv
e
r 

rin
g
 m

ethod, 
an

d
 
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
.

In
v
e
stig

a
tio

n
s 

on 
th

e 
b
io

lo
g
y
 an

d 
d
istrib

u
tio

n
 
o
f 

C
rangon 

C
rangon 

in
 

th
e W

estern
 B

a
ltic

, 
c
a
rrie

d
 

o
u
t 

by 
th

e 
'In

s
titu

t 
fü

r M
eeresk

u
n
d
e' 

o
f 

th
e 

K
iel 

U
n
iv

e
rsity

, 
w

ere 
co

m
p
leted

.
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40 
sam

p
les 

o
f 

d
eep

-sea 
praw

n 
c
a
tch

e
s 

m
ade 

by G
erm

an 
fish

in
g
 
c
u
tte

rs 
in

 
th

e 
F

arna D
eeps 

a
rea

 
from

 A
p
ril 

to
 

S
ep

tem
b

er w
ere 

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

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n
fisc

h
e
re

i'.

H
om

arus 
v
u
lg

a
ris

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
 h

av
e 

b
een

 
c
a
rrie

d
 
o
u
t 

by 
th

e 
B

io
lo

g
ic

al 
S

ta
tio

n
 
H

elig
o
lan

d
 
as 

w
ell 

as 
sto

ck
 

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
.

Ire
la

n
d

 

(F
.A

. 
G

ib
so

n
)

H
om

arus 
v
u
lg

a
ris

C
atch 

an
d 

fish
in

g
 
e
ffo

rt 
in
 
re

la
tio

n
sh

ip
 

to
 

fish
in

g
 g

e
a
rs 

w
ere 

stu
d
ie

d
. 

A
 p

re
lim

in
a
ry
 
ex

am
in

atio
n
 
o
f 

th
e 

fu
n

d
am

en
tal 

econ
o
m

ics 
o
f 

th
e 

lo
b
ste

r 
fish

e
ry

 
w

as 
u

n
d
ertak

en
.

P
a
lin

u
ru

s 
v
u
lg

a
ris

W
ith

 
th

e 
a
id
 
o
f 

3 
u
n
iv

e
rsity

 b
u
rsa

rs, 
ap

p
ro

x
im

ately
 

7
,0

0
0
 

craw
fish

 
w

ere 
m

easu
red

, 
sex

ed
 an

d 
o

th
erw

ise 
ex

am
in

ed
.

N
eth

erlan
d

s

(P
. 

K
orrin

g
a)

C
rangon 

C
rangon

T
he 

1967 
sh

rim
p
 
re

se
a
rc

h
 
in
 

th
e 

N
eth

erlan
d

s 
fo

cu
ssed

 
on 

th
re

e
 

m
ain 

o
b
je

c
ts g

1. 
T

he 
p
ro

te
c
tio

n
 
o
f u

n
d
e
rsiz

e
d
 

sh
rim

p
s. 

U
nder 

th
e 

in
flu

e
n

c
e
 

o
f 

fre
q
u
e
n
t 

in
fo

rm
a
tio

n
 

from
 
th

e
 
F

ish
e
rie

s 
In

s
titu

te
 

th
e 

lan
d
in

g
s 

o
f 

u
n
d
ersized

 
sh

rim
p
s 

d
e
c
lin

e
d
 y

e
a
r 

a
fte

r y
e
a
r. 

T
he 

p
o

sitiv
e
 
e
ffe

c
t 

o
f 

p
ro

te
c
tio

n
 
o
f 

sm
all 

sh
rim

p
s 

on 
th

e
 
lan

d
in

g
s 

o
f 

co
n
su

m
p
tio

n
 

sh
rim

p
s 

and 
th

ereb
y
 

on 
th

e 
fin

a
n
c
ia

l 
outcom

e 
o
f 

th
e
 
fish

e
ry
 
co

u
ld
 be 

d
em

o
n
strated

.

2
. 

P
ro

te
c
tio

n
 
o
f 

u
n
d
ersized

 
fla

tfis
h

. 
T

he 
p
ro

b
lem

 o
f 

th
e 

d
e
stru

c
tio

n
 

o
f 

la
rg

e
 

num
bers 

o
f 

ju
v

e
n

ile
 
p
la

ic
e
 

an
d 

so
le 

in
 
th

e 
D

utoh 
sh

rim
p
 
fish

e
ry

 
cam

e 
in
 

19&
7 

c
lo

se
 

to
 

a 
so

lu
tio

n
 
th

ro
u
g
h
 
th

e 
d
ev

elo
p
m

en
t 

o
f 

th
e 

p
ro

to
ty

p
e

o
f 

a 
ro

ta
tin

g
 w

ash
in

g
-siev

e 
to
 
re

p
la

c
e
 

th
e 

o
b

so
le

te
 

sh
ak

in
g
 
sie

v
e
, 

an 
ap

p
aratu

s 
h
ig

h
ly
 
d

e
stru

c
tiv

e
 
fo

r 
fla

tfis
h
. 

From
 
th

is 
new

 w
ash

in
g
-siev

e 
u

n
d

er­
size

d
 

sh
rim

p
s 

an
d
 
ju

v
e
n

ile
 
fla

tfis
h
 

sw
im
 
o
v
erb

o
ard

 
th

ro
u

g
h
 a 

w
ide 

tu
b

e, 
p
ra

c
tic

a
lly

 
undam

aged.

3
. 

C
atch

 
fo

re
c
a
st. 

A
 
fo

re
c
a
st 

o
f 

th
e 

to
n
n
ag

e 
o
f co

n
su

m
p
tio

n
 

sh
rim

p
s 

to
be 

lan
d
ed
 
in
 
O

cto
b
er, 

b
ased

 
on 

sea-w
ater 

tem
p

eratu
res 

in
 
Jan

u
ary

 
an

d 
F

eb
ru

ary
 

cam
e 

v
ery

 
c
lo

se
 

to
 

th
e 

re
a
l 

fig
u
re

s. 
T

he 
to

ta
l 

lan
d
in

g
s 

o
f 

co
n
su

m
p
tio

n
 

sh
rim

p
s 

w
as 

in
 

1967 
ab

o
u
t 

th
e
 

sam
e 

as 
th

a
t 

in
 
I966 

(7*4 
m

illio
n

 k
g
). 

T
he

fu
rth

e
r 

d
ecrease 

in
 

th
e 

la
n
d
in

g
 o

f 
u

n
d

ersized
 

sh
rim

p
s 

(fro
m
 

5*4 m
illio

n
 kg in

1966 
to
 

4«5 
m

illio
n

 
kg 

in
 
I9

6
7

) 
in

 
co

m
b

in
atio

n
 w

ith
 
th

e 
e
ffe

c
ts o

f 
e
ffo

rts
to
 

p
u
t 

th
e 

sm
all 

sh
rim

p
s 

b
ack

 
in
 
sea 

a
liv

e
, 

c
o
n
trib

u
te

d
 n

o
tic

e
a
b

ly
 
to
 

th
e 

re
su

lt 
o
f 

1967»

N
orw

ay

(K
.R

, 
G

u
n

d
ersen

)

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

s9 
u
sin

g
 
th

e
 

N
orw

egian 
tag

g
in

g
 m

ethod, 
w

ere 
ex

p
an

d
ed
 
d
u
rin

g
 

19^7» 
In
 
th

e 
H

je
lte

fjo
rd
 
a
rea

 
1,251 

tag
g
ed
 
crab

s 
w

ere 
re

le
a
se

d
 

an
d 

7OO 
crab

s 
w

ere 
tag

g
ed
 

and 
re

le
a
se

d
 
in
 M

ore 
an

d R
onisd

a
l, 

n
o
rth

 
o

f 
B

erg
en

.
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131 
crab

s 
tag

g
ed
 
in
 
I966 

an
d 

e
a
rlie

r, 
re

c
a
p

tu
red

 
d
u
rin

g
 
I967 

an
d b

ro
u

g
h

t 
to
 

th
e 

In
s
titu

te
 
a
liv

e
 

w
ere 

re
le

a
se

d
 
ag

ain
 
a
t 

N
ordnes 

in
 
th

e 
B

y
fjo

rd
.

H
om

arus 
v
u
lg

a
ris

T
ag

g
in

g
 
ex

p
erim

en
ts 

on 
lo

b
ste

r 
in
 

th
e 

fie
ld
 

an
d 

in
 
aq

u
ariu

m
 w

ere 
co

n
tin

u
ed

 
an

d 
fish

in
g
 
ex

p
erim

en
ts 

w
ith

 
d
iffe

re
n

t 
ty

p
es 

o
f 

p
o
ts 

w
ere 

c
a
rrie

d
 

o
u
t 

in
 
th

e 
n

eig
h

b
o

u
rh

o
o

d
 
o
f 

B
erg

en
.

P
o
lan

d

(b
. 

Z
m

u
d
zin

sk
i)

O
b
serv

atio
n
s 

w
ere 

m
ade 

on 
c
ru

sta
c
e
a
 

on 
th

e 
c
ru

ise
 

o
f 

th
e 

re
se

a
rc

h
 
v
e
sse

l 
M

. V
. 

"W
ieczno” 

to
 

th
e 

W
. 

A
fric

a
n
 
S

h
e
lf w

a
ters, 

b
etw

een
 

7°30*N
 an

d 
2

3
°0

0
,N 

fro
m
 

1
2
th
 
Ju

n
e 

to
 

5
th
 

S
ep

tem
b
er 

an
d 

on 
co

m
m

ercial 
v
e
sse

ls 
fish

in
g
 
in
 
th

a
t 

re
g
io

n
 

from
 
O

cto
b

er 
to
 

D
ecem

ber 
1967.

M
a
te

rial 
re

la
tin

g
 
to
 

th
e 

o
ccu

rren
ce 

o
f 

sh
rim

p
s 

(G
arid

ae, 
P

en
aeid

ae) 
sp

in
y
 
lo

b
ste

rs 
(P

a
lin

u
ru

s, 
P

a
n

u
liru

s) 
and 

crab
s 

(B
rach

y
u

ra) 
w

as 
c
o
lle

c
te

d
*

 
S

p
e
cia

l 
a
tte

n
tio

n
 w

as 
g
iv

en
 
to
 

sh
rim

p
s, 

fo
r 

w
hich 

sp
e
cie

s 
co

m
p
o
sitio

n
, 

le
n

g
th

, 
w

eig
h
t 

and 
sex

 
d

a
ta w

ere 
o
b
ta

in
ed

.

P
o

rtu
g

al 

(H
, 

V
ile

la
)

P
raw

nsS
tu

d
ies 

h
av

e 
b

een
 m

ade 
on 

th
e
 
b
io

lo
g
y
 

an
d 

fish
in

g
 
o
f 

P
en

aeid
ae 

from
 
th

e 
P

o
rtu

g
u
ese 

an
d W

est 
A

fric
a
n
 
c
o
a
sts 

lan
d
ed
 
in
 
P

o
rtu

g
a
l, 

e
sp

e
c
ia

lly
 

P
en

aeu
s 

duo
rarum

 
an

d P
arap

en
aeu

s 
lo

n
g
iro

s
tris

.

C
raw

fishS
tu

d
ies 

h
av

e 
b

een
 m

ade 
on 

th
e 

b
io

lo
g

y
, 

fish
in

g
 an

d 
liv

e
 

sto
rag

e
 
o

f 
craw

fish
 

(P
a
n
u
liru

s 
an

d P
a
lin

u
ru

s) 
from

 C
ape 

V
erde 

Isla
n
d
s 

an
d 

th
e 

A
zores*

Sw
eden

(B
.I. 

D
ybern)

P
an

d
alu

s 
b

o
re

a
lis

C
o
n
tin

u
ed
 
in

fo
rm

a
tio

n
 

on 
th

e 
co

m
m

ercial 
praw

n 
fish

e
ry

 h
as 

b
een

 
o

b
tain

ed
 

by 
th

e 
a
id
 
o

f 
ab

o
u
t 

20 
fish

in
g
 b

o
a
ts 

g
iv

in
g
 
d
a
ily

 
re

p
o
rts 

o
f 

praw
n 

an
d 

fish
 

c
a
tch

e
s 

from
 
d

iffe
re

n
t 

a
re

a
s. 

T
he 

praw
n 

fish
e
ry
 
is
 

now
 

slo
w

ly
 
re

c
o
v
e
rin

g
 

from
 

th
e 

b
ad 

sta
te
 
in
 
I966 

an
d 

th
e 

firs
t 

p
a
rt 

o
f 

19&7
? 

b
u
t, 

e
sp

e
c
ia

lly
 
in
 
th

e 
e
a
ste

rn
 
S

k
ag

errak
, 

th
e 

c
a
tch

e
s 

a
re 

s
till 

re
la

tiv
e
ly
 
sm

all.

T
he 

ex
p
erim

en
tal 

tra
w

lin
g
 w

ith
 
d
iffe

re
n
t 

k
in

d
s 

o
f 

tra
w

ls 
h

as 
been 

co
n
tin

u
ed

. 
T

h
is 

tim
e 

th
e 

catch
es 

p
e
r 

h
o
u
r w

ith
 

lo
n
g
-arm

ed
 
c
o
tto

n
 
tra

w
ls 

and 
d

iffe
re

n
t 

siz
e
s 

o
f 

th
e V

in
g

e-traw
l 

w
ere 

com
pared. 

T
he 

re
su

lts 
a
re 

n
o
t 

y
e
t 

w
orked u

p
.

N
ephrops 

n
o
rv

eg
icu

s

T
he 

d
iu

rn
a
l 

tra
w

lin
g
 
c
a
rrie

d
 
o
u
t 

o
v
er 

se
v
e
ra

l 
y
ears 

h
as 

b
een

 
co

m
p
leted

 
an

d 
th

e 
m

a
te

ria
l 

is 
now

 
to
 

be 
p
u
b

lish
e
d

. 
A 

la
rg

e
-sc

a
le
 
tra

w
lin

g
 

ex
p

erim
en

t 
h

as 
b
een

 
sta

rte
d
 
in
 w

hich
 
a
li 

b
o
ats 

on 
tw

o 
fish

in
g
 g

ro
u
n
d
s 

n
e
a
r 

th
e 

c
o
a
st 

g
iv

e 
d
e
ta

ile
d
 
re

p
o
rts 

o
f 

th
e
ir 

fish
e
ry
 

day 
fo

r 
d

ay
, 

b
o
th
 
co

n
cern

in
g
 N

ephrops 
an

d 
fish

 
c
a
tc

h
e
s.

C
an

cer 
P

ag
u
ru

s

S
tu

d
ies 

o
f 

th
e 

d
istrib

u
tio

n
 

and 
b
eh

av
io

u
r 

o
f 

crab
s 

h
av

e 
b
een

 
co

n
tin

u
ed

 
by 

sk
in

-d
iv

in
g
 

an
d aq

u
ariu

m
 
stu

d
ie

s 
o
f 

th
e
ir 

d
ig

g
in

g
 b

eh
av

io
u
r 

h
av

e 
b
een

 m
ade.
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T
he 

re
co

rd
in

g
 
o
f 

th
e 

c
a
tch

e
s 

o
f 

lo
b
ste

rs 
by 

v
ario

u
s 

k
in

d
s 

o
f 

fish
erm

en
 

h
as 

b
een

 
co

n
tin

u
ed

»
 

T
he 

catch
es 

from
 
th

e 
co

m
m

ercial 
fish

e
ry

 a
re
 
s
till 

d
ecreasin

g
»
 

C
o
n
tin

u
ed
 
ta

g
g
in

g
 
ex

p
erim

en
ts 

in
 
th

re
e
 
d
iffe

re
n
t 

a
re

a
s 

show
 

v
ery

 
sm

all 
o

r no 
m

ig
ratio

n
 
o
f 

lo
b
ste

rs.

S
k
in

-d
iv

in
g
 
in

v
e
stig

a
tio

n
s 

co
n
cern

in
g
 
th

e 
d
istrib

u
tio

n
 

on 
d
iffe

re
n

t 
b
o

tto
m

s 
an

d 
th

e 
b

eh
av

io
u
r 

o
f 

lo
b
ste

rs 
h

av
e 

b
een

 
c
a
rrie

d
 

o
u

t 
alo

n
g
 
th

e 
w

hole 
d

istrib
u

tio
n
 
a
re

a
. 

W
in

ter 
d
iv

in
g
 h

as 
re

v
e
ale

d
 
th

a
t 

lo
b
ste

rs 
a
re 

ly
in

g
 m

ore 
o
r 

le
ss 

s
tiff 

u
n

d
er 

sto
n
es 

d
u
rin

g
 
th

e 
c
o
ld

e
st 

p
a
rt 

o
f 

th
e 

y
e
a
r. 

T
h
ere 

is 
no 

ev
id

en
ce 

o
f ai o

ffsh
o
re

-in
sh

o
re
 

m
ovem

ent 
d

u
rin

g
 
d
iffe

re
n
t 

p
a
rts 

o
f 

th
e 

y
e
a
r.

U
n
ited

 K
ingdom

 

1. 
E

n
g

land
 

& W
ales 

(A
.C

. 
S

im
pson)

P
an

d
alu

s 
b
o
re

a
lis

A
 
su

rv
ey
 
o
f 

th
e 

P
an

d
alu

s 
p
o
p
u
la

tio
n
 
in
 
th

e 
F

arn
e 

D
eeps 

show
ed 

th
a
t 

w
h

ile 
th

e
re
 

w
ere 

su
b
sta

n
tia

l 
num

bers 
o
f praw

ns 
in
 

th
e 

a
re

a 
th

e 
p
ro

p
o
rtio

n
 
o
f 

la
rg

e
r 

o
n

es 
w

as 
le

ss 
th

an
 
in
 m

ore 
n

o
rth

e
rn
 
a
re

a
s.

P
alaem

on 
se

rra
tu

s

G
ood p

ro
g
ress 

h
as 

b
een

 m
ade 

w
ith

 
th

e 
a
rtific

ia
l 

re
a
rin

g
 
o
f 

th
is 

sp
e
c
ie

s. 
E

x
p
erim

en
ts 

h
av

e 
stu

d
ie

d
 

optim
um

 
d

e
n

sitie
s 

o
f 

la
rv

a
e
 

an
d p

o
st-la

rv
a
e
 

(4
0

-2
0

0 
p
e
r 

litre
) 

fo
r 

re
a
rin

g
 
in
 

75 
litre

 
v
e
sse

ls 
u
sin

g
 A

rtem
ia 

as 
fo

o
d
. 

B
est 

g
ro

w
th 

an
d 

su
rv

iv
a
l 

o
f 

ju
v

e
n

ile
s 

h
av

e 
b
een

 
o
b
tain

ed
 w

ith
 m

ixed 
fo

o
d
s 

(i.e
. 

m
u

ssel 
an

d 
sh

rim
p
) 

and 
tem

p
eratu

res 
b
etw

een
 

20°C
 

and 
24°C

. 
S

u
rv

iv
al 

o
f 

ju
v
e
n
ile

s 
ex

ceed
in

g
 

60$> h
as 

b
een

 
o
b
ta

in
ed

 
o
v
er 

a 
158 

day 
p
e
rio

d
 
fo

r 
lo

ts 
o
f 

500 
praw

ns 
k

ep
t 

in
 
4
ft 

x 
4
ft 

x 
6
in

s 
w

ooden 
tan

k
s 

o
u

t 
o
f 

d
o
o
rs.

N
ephrops 

n
o

rv
eg

icu
s

A
 
jo

in
t 

in
v
e
stig

a
tio

n
 w

ith
 
th

e 
D

u
b
lin
 

(Ire
la

n
d

) 
la

b
o
ra

to
ry

 w
as 

m
ade 

to
 

stu
d
y
 
th

e
 
a
b
so

lu
te
 

ab
u
n
d
an

ce 
o
f 

N
ephrops 

in
 
th

e 
Iris

h
 

S
ea 

by m
ark

in
g
 and 

re
le

a
sin

g
 
se

v
e
ra

l 
th

o
u
san

d
 

N
ephrops 

in
 
a 

lim
ite

d
 
a
re

a 
o
v
er w

h
ich 

fish
in

g
 

w
as 

su
b

seq
u

en
tly

 
d

o
n

e.

C
an

cer 
P

ag
u
ru

s

T
he 

in
v

e
stig

a
tio

n
 
o
f 

th
e 

crab
s 

o
ff 

th
e 

Y
o

rk
sh

ire 
c
o
a
st 

h
as 

now
 b

een 
co

m
p

leted
 
b
u

t 
ro

u
tin

e
 
d
a
ta 

on 
c
a
tc

h
 an

d 
e
ffo

rt 
w

ill 
be 

co
n
tin

u
ed
 
fo

r 
th

is 
a
rea

 
an

d
 
th

e 
N

o
rfo

lk
 
c
o
a
st. 

A
n 

in
v

e
stig

a
tio

n
 
o
f 

th
e 

crab
 

sto
ck

s 
on 

th
e 

so
u

th
 

c
o
a
st 

o
f E

n
g
lan

d
 h

as 
now

 b
een

 
sta

rte
d
 

an
d p

re
lim

in
a
ry
 
o
b
se

rv
a
tio

n
s 

show
 m

any 
m

arked 
d
iffe

re
n
c
e
s 

b
etw

een
 
th

is 
a
re

a 
an

d Y
o
rk

sh
ire, 

co
v

erin
g
 

su
ch
 m

a
tters 

as 
tim

e 
o
f m

o
u
ltin

g
 an

d 
sp

aw
n
in

g
, 

m
axim

um
 
siz

e
s 

o
f m

ales 
an

d m
eat 

y
ie

ld
s.

H
om

arus 
v
u
lg

a
ris

T
he 

p
o
p
u
la

tio
n
 

stu
d

y
 
co

v
erin

g
 
th

e 
Y

o
rk

sh
ire 

an
d 

N
o
rth

u
m

b
erlan

d
 
c
o
a
sts 

h
as 

b
een

 
co

n
tin

u
ed
 

and 
in

clu
d
ed
 
tag

g
in

g
 
ex

p
erim

en
ts 

in
 b

o
th
 
a
re

a
s. 

S
ize 

co
m

p
o
sitio

n
 
o
b
serv

a
tio

n
s 

o
ff 

N
o

rth
 W

ales 
show

ed 
th

a
t 

th
e
re
 
h

as 
b

een
 
a 

slig
h
t 

d
ecrease 

in
 m

ean 
siz

e
 
o
f 

lo
b
ste

rs 
in
 
th

e 
c
a
tch

e
s 

com
pared w

ith
 
sim

ila
r 

o
b
serv

a
tio

n
s 

in
 

1954/55 
w

hen 
th

e 
fish

in
g
 
in

te
n
sity

 w
as 

ra
th

e
r 

le
ss

.

E
x
p
erim

en
ts 

h
av

e 
b
een

 m
ade 

on 
th

e 
oxygen 

co
n
su

m
p
tio

n
 
o
f 

lo
b
ste

rs, 
d

u
rin

g
 

sto
ra

g
e 

u
n
d
er 

co
m

m
ercial 

c
o
n
d
itio

n
s 

and 
ex

p
erim

en
ts 

on 
fo

o
d
 

co
n
su

m
p
tio

n
 
in

 
re

la
tio

n
 
to
 

tem
p
eratu

re 
gave 

v
alu

es 
o
f 0

.4
 
g
, 

0
.8
 

g
 w

et 
w

eig
h
t 

o
f m

u
ssel 

tissu
e

 
p
er 

day p
e
r 

100 
g body w

eig
h

t 
a
t 

tem
p
eratu

res 
o
f 

6°C
, 

14°G
 

and 
23»5°C

 
re

sp
e
c
tiv

e
ly

.

P
a
lin

u
ru

s 
v
u
lg

a
ris

T
he 

tag
g
in

g
 program

m
e 

sta
rte

d
 
in
 
I966 

h
as 

b
een

 
co

n
tin

u
ed

 
an

d 
252 

craw
fish

 
w

ere 
m

arked 
d

u
rin

g
 

1967 
w

ith
 
p
la

stic
 

d
ag

g
ers 

b
etw

een
 
th

e 
ta

il 
seg

m
en

ts 
and 

sm
all 

P
e
tersen

 
ta

g
s 

a
tta

c
h
e
d
 
to
 

th
e 

b
ase 

o
f 

an
 
an

ten
n
a. 

O
nly 

6$ o
f 

th
e 

craw
fish
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m
arked 

in
 

I966 
w

ere 
re

ca
p
tu

re
d
 
d

u
rin

g
 
th

e 
fo

llo
w

in
g
 
tw

elv
e 

m
onths 

and 
none 

show
ed 

su
b
sta

n
tia

l 
m

ovem
ents,,

S
ize-co

m
p
o
sitio

n
 
o
b
serv

a
tio

n
s 

o
f 

c
raw

fish
 cau

g
h
t 

by p
o
ttin

g
 an

d 
co

m
m

ercial 
d
iv

e
rs 

h
av

e 
b
een

 
co

n
tin

u
ed

 an
d 

in
fo

rm
atio

n
 

on 
fish

in
g
 
e
ffo

rt 
c
o
lle

c
te

d
.

2
. 

S
co

tlan
d

(H
.!. 

T
hom

as)

C
rangon 

C
ran

g
o
n
, 

P
an

d
alu

s 
b
o
n
n
ie

ri

C
o
lle

c
tio

n
 
o
f 

c
a
tc

h
/e

ffo
rt 

d
a
ta 

fo
r 

th
e
 

C
rangon 

fish
e
ry
 
o
ff 

th
e 

so
u
th

­
w

est 
o

f 
S

co
tlan

d
 h

av
e 

b
een

 m
ain

tain
ed

. 
R

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

an
d
alu

s 
b
o
n
n
ie

ri,

N
ephrops 

n
o

rv
eg

icu
s 

•

T
he 

m
ain N

orw
ay 

lo
b
ste

r 
g

ro
u
n
d
s 

w
ere 

sam
p
led by re

se
a
rc

h
 v

e
sse

l 
in
 
Ju

ly
.

O
n 

th
e 

w
est 

c
o

a
st 

g
ro

u
n

d
s 

th
e 

av
erag

e 
siz

e
 

o
f m

ale 
N

orw
ay 

lo
b
ste

r 
h

as 
rise

n
 

s
lig

h
tly

 w
h
ilst 

on 
th

e 
e
a
st 

c
o
a
st 

g
ro

u
n
d
s 

it 
is 

m
ark

ed
ly
 
le

ss 
th

an
 p

re
v
io

u
sly

.
In
 
th

e 
F

irth
 
o
f F

o
rth

 a
re

a
 
th

e 
co

m
m

ercial 
c
a
tch

e
s 

a
re 

e
x

c
e
p

tio
n

a
lly

 h
ig

h
 

so 
th

a
t 

th
e
 

lo
w

er 
av

erag
e 

siz
e
 

m
ay w

ell 
re

su
lt 

from
 v

ery
 

good 
re

cru
itm

e
n
t 

to
 

th
e 

c
a
tc

h
a
b

le
 

sto
c
k
s. 

M
o

n
th

ly
 m

easu
rem

en
ts 

on b
o
ard

 
co

m
m

ercial 
v
e
sse

ls 
have 

b
een

 m
ain

tain
ed
 
in
 
th

e 
F

irth
 o

f F
o
rth

 
a
re

a
. 

F
u
rth

er 
stu

d
ie

s 
h
av

e 
b

een
 

m
ade 

in
 

th
e 

aq
u
ariu

m
 o

f 
eg

g 
d

ev
elo

p
m

en
t 

and 
fe

e
d

in
g
 ra

te
s
.

C
an

cer 
P

ag
u
ru

s

R
o
u
tin

e 
sam

p
lin

g
 
o
f 

th
e 

c
a
tc

h
 
o
f 

e
d
ib

le
 

crab
s 

an
d 

th
e 

c
o

lle
c
tio

n
 
o

f 
c
a
tc

h
/e

ffo
rt 

d
a
ta 

h
av

e 
b
een

 m
ain

tain
ed

. 
F

u
rth

er 
re

tu
rn

s 
from

 
tag

g
in

g
 

ex
p
erim

en
ts 

u
n

d
ertak

en
 
in
 
I966 

in
d
ic

a
te
 
th

a
t 

th
e 

in
c
re

a
se
 

in
 
sh

e
ll 

b
re

a
d
th

 
a
t 

m
o
u
ltin

g
 
ran

g
ed
 
fro

m
 9*4 

to
 

33*8Í0» 
M

ovem
ents 

co
n
fo

rm
ed 

to
 
th

e 
n

o
rm

al 
p
a
tte

rn
 
o
f m

o
u
ltin

g
 
fem

ales 
m

oving n
o
rth

w
ard

s 
and m

ales 
m

oving 
little

.

H
om

arus 
v
u
lg

a
ris

In
v
e
stig

a
tio

n
s 

in
to
 

th
e 

S
c
o
ttish

 
lo

b
ste

r 
sto

ck
s 

h
av

e 
b

een
 
co

n
tin

u
ed

 
d
u
rin

g
 

1967« 
T

he 
L

ab
o
rato

ry
 h

as 
c
o

lle
c
te

d
 
d
ata 

fro
m
 fish

e
ry

 o
b
serv

ers 
th

ro
u

g
h

o
u

t 
th

e 
y

e
a
r, 

in
c
lu

d
in

g
 
c
a
tc

h
 p

e
r h

u
n
d
red

 
tra

p
 
h

a
u

ls, 
co

v
erin

g
 
a
li 

th
e 

m
ain 

fish
in

g
 a

re
a
s. 

In
 
a
d
d
itio

n
, 

len
g

th
-co

m
p

o
sitio

n
 
d

a
ta 

o
f 

th
e 

co
m

m
ercial 

c
a
tc

h
 h

av
e 

b
een

 m
ain

tain
ed

. 
D

esp
ite 

th
e
 
fa

c
t 

th
a
t 

th
e
re
 
h
as 

b
een

 
som

e 
in

c
re

a
se

 
in
 
c
a
tc

h
-p

e
r-u

n
it 

e
ffo

rt 
on 

th
e 

S
c
o
ttish

 
e
a
st 

c
o

a
st, 

th
e 

m
ean 

av
erag

e 
siz

e
 
o

f 
m

ale 
lo

b
ste

r 
lan

d
ed
 

rem
ain

s 
ab

o
u
t 

89 
mm 

carap
ace 

le
n
g
th
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E

lsew
h
ere 
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u

n
d

 
S

co
tlan

d
 
th

e 
av

erag
e 

siz
e
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u
n
d
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mm 

carap
ace 

le
n
g
th
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T

ag
g
in

g
 ex

p
erim

en
ts 

w
ere 

u
n
d
ertak

en
 
o
ff 

th
e 

e
a
st 

c
o

a
st, 

w
h
ere 

930 
tag

g
ed
 
lo

b
ste

rs w
ere 

re
le

a
se

d
, 

an
d 

aro
u

n
d
 

O
rkney, 

w
here 

754 
lo

b
ste

rs 
w

ere 
re

le
a
se

d
. 

In
 
th

e 
la

tte
r 

a
re

a
, 

m
o
n
th

ly
 
o
b
serv

a
tio

n
s 

on 
th

e 
co

m
p
o
sitio

n
 
o
f 

th
e 

co
m

m
ercial 

c
a
tc

h
 h

av
e 

b
een

 
m

a
in

ta
in

e
d

. 
In
 
co

n
ju

n
ctio

n
 w

ith
 
th

e 
in

fo
rm

a
tio

n
 

on 
c
a
tc

h
 e

ffo
rt, 

th
e
 
d
ata 

su
g

g
est 

a 
som

ew
hat 

b
e
tte

r 
re

cru
itm

e
n
t 

to
 

th
e 

sto
c
k
 
o
f m

ark
etab

le 
siz

e
d
 
lo

b
ste

rs 
in
 
Ju

ly
-A

u
g
u

st 
I967 

a
s 

com
pared w

ith
 re

c
e
n
t 

p
rev

io
u
s 

y
e
a
rs.


