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estern
 B

a
ltic

 
(F

len
sb

u
rg

er 
F

ö
rd

e).

B
en

th
o
s

T
he 

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
n
ities 

on 
sp

e
c
ia

l 
sta

tio
n

s 
in
 
th

e 
N

o
rth

 
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

e
c
ts 

o
f th

e 
ech

o
-sy

stem
.

T
he 

'In
s
titu

t 
fü

r M
eeresfo

rsch
u

n
g

' 
a
t 

B
rem

enhaven 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 
and 

b
a
c
te

ria
.

T
he 

'In
s
titu

t 
fü

r K
ü
sten

- und B
in

n
e
n
fisc

h
e
re

i' 
co

n
tin

u
ed

 
b
en

th
o

s 
sam

p
lin

g
 
in
 
th

e 
so

u
th

ern
 B

a
ltic

 
d
u
rin

g
 
a 

re
se

a
rc

h
 
c
ru

ise
 
o
f F

.R
.V

, 
"A

nton 
D

ohrn" 
In

 A
p
ril/M

ay
 

1969°

T
he 

d
ev

elo
p

m
en

t 
o
f 

b
en

th
o
s 

co
m

m
u

nities 
w

a®
 

stu
d
ie

d
 
in
 

a 
b
ra

ck
ish

 
w

ater 
p
o
n
i 

a
t 

th
e 

'In
s
titu

t 
fü

r K
ü
sten

- und 
B

in
n
e
n
fisc

h
ere

i*
• 

T
he 

d
istrib

u
tio

n
 

o
f 

b
e
n

th
ic 

fo
o
d
 

sp
ecim

en
s 

fo
r 

fla
tfis

h
 w

ere 
stu

d
ie

d
 
alo

n
g
 
th

e 
G

erm
an 

N
o

rth
 

S
ea 

c
o

a
st.

P
rogram

m
e 

fo
r 

1970

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 

and 
on 

th
e
ir 

in
fe

c
tio

n
 ra

te
 
w

ith
 M

y
tilic

o
la 

in
te

s
tin

a
lis

 
w

ill 
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
 
F

jo
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
s. 

R
esearch

 
on 

th
e 

d
istrib

u
tio

n
 
o
f b

en
th

o
s 

an
im

als 
alo

n
g

 
th

e 
G

erm
an N

o
rth

 
S

ea 
c
o

a
st 

w
ill 

be 
co

n
tin

u
ed

 
by th

e 
'In

s
titu

t 
fü

r K
ü
sten

- 
und 

B
in

n
e
n
fisc

h
e
re

i' 
in
 
o
rd

e
r 

to
 

stu
d
y
 
th

e 
d
istrib

u
tio

n
 
o
f b

e
n
th

ic 
fo

o
d

 
sp

ecim
en

s 
fo

r 
fla

tfis
h
. 

A
iso 

th
e 

B
io

lo
g
ica

l 
S

ta
tio

n
 
o
f H

elig
o
lan

d
 

and 
th

e 
'In

s
titu

t 
fü

r M
eeresfo

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

(H
. 

S
k
ü
la

d
é
ttir)

C
hlam

ys 
isla

n
d
ic

a

B
eds 

o
f 

Ic
ela

n
d
 
sc

a
llo

p
 
lo

c
a
te

d
 

so 
fa

r 
a
re 

a
lre

ad
y
 
su

p
p
o
rtin

g
 

a 
sm

all 
co

m
m

ercial 
fish

e
ry

 w
h
ich

 
is 

ex
p
ected

 
to
 

ex
ten

d
 
to
 

o
th

e
r 

a
re

a
s.

A
n 

in
v
e
stig

a
tio

n
 h

as 
b
een

 
sta

rte
d
 

on th
e
 
Ic

ela
n
d
 
sc

a
llo

p
 
re

g
ard

in
g
 
size

 
d
istrib

u
tio

n
, 

m
a
tu

rity
, 

sp
aw

n
in

g
,^ag

e 
and 

g
ro

w
th

.
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Ire
la

n
d

 

(p
. Ao 

G
ibgon)

E
go a

llo
p
sP

ecten m
axim

us « 
In

v
e
stig

a
tio

n
s 

o
f 

e
sc

a
llo

p
 

sto
ck

s 
aro

u
n

d
 
th

e 
Irie

ii c
o
a
st 

w
ere 

resu
m

ed 
in
 N

ovem
ber 

1
^6

3
, 

a
fte

r 
an
 in

te
rv

a
l 

o
f 

som
e 

IO
 
y

e
a
rs.

S
o
u
th

-w
est 

c
o
a
st; 

S
am

ples 
o
f 

th
e
 

co
m

m
ercial 

c
a
tch

e
s 

from
 

burm
anus 

P
ay

, 
P

an
try

 B
ay 

and 
G a s 11

e
t o w

nbere 
H

aven w
ere 

exam
ined 

fo
r 

a 
co

m
p
arativ

e 
stu

d
y
 
o

f m
eat 

y
ie

ld
, 

m
a
tu

rity
 

and 
g
ro

w
th

-ra
te

. 
A
 re

p
re

se
n
ta

tiv
e
 

sam
ple 

o
f 

g
o
n
ad

s 
v
as 

se
le

c
te

d
 

and 
p

reserv
ed
 
fo

r h
isto

lo
g
ic

a
l 

ex
am

in
atio

n
 to

 
d
eterm

in
e 

tic
 

tim
o
 

o
f y

e
a
r 

th
a
t 

spaw
ning 

bakes 
p
la

c
e 

in
 
th

e 
v
a
rio

u
s 

lo
c
a
l 

fish
e
rie

s -,

E
ast 

c
o
a
st ; 

P
arin

g
 
P

eb
ru

ary
 
io
 

M
ay 

'19^9 5 
ro

se? ro
h
 b

o
at 

su
rv

e-js 
w

ere 
c
a
rrie

d
 

o
u
t 

to
 
lo

c
a
te
 

sto
ck

s 
o
f 

e
sc

a
llo

p
s 

in
 
th

e 
w

estern
 
Irish

. Soa«
T

o 
d
a
te 

one 
sto

c
k
 
o
f 

su
ffic

ie
n
t 

siz
e
 
to
 

su
p

p
o

rt 
a 

sm
all 

co
m

m
ercial 

lin
 liery

 
w

as 
fo

u
n
d
 b

etw
een

 
B

ray and 
G

rey
sto

n
es 

o
ff 

th
e 

c
o

a
st 

o
f 

C
of 

W
icklow

.
E

scalio
n
e 

from
 
th

is 
sto

ck
 w

ere 
exam

ined 
and 

fo
u
n
d

to
 

os 
nypae a a. 

o:
u
n
e
x
p
lo

ite
d
 
sto

c
k
 h

av
in

g
 
la

rg
e
 

num
bers 

o
f 

o
ld
 

ag
e-g

ro
u

p
s 

p
re

se
n
t.

T
hrough 

c
a
tch

 
and 

e
ffo

rt 
s
ta

tis
tic

s
 

and 
re

g
u
la

r 
sam

p
lin

g
, 

th
e 

e
ffe

c
t 

o
f 

su
c
c
e
ssfu

l 
y
e
a
r-c

la
sse

s 
w

ill 
be 

stu
d

ie
d

.

ƒ m
eric eu? 

h
ard

 
she Ile

 d 
c la

m
 

(M
ercen

aria 
m

ercen
aria) .

T
hrough th

e
 
c
o

u
rtesy

 
o
f 

th
e
 M

A
FF, 

F
ish

e
rie

s 
E

x
p
erim

en
t 

S
ta

tio
n
 
a
t 

C
onw

ay, 
F

o
rth

 W
ales, 

ap
p

ro
x

im
ately

 
4 

000 
seed

 
clam

s 
w

ere 
in

tro
d
u
ce

d
 
to
 
Irish

 
lo

c
a
le

s 
in
 

19^9 
d

u
rin

g
 A

p
ril. 

T
hey w

ere 
d
iv

id
ed

 
in

to
 

fo
u
r 

ro
u
g
h
ly
 
eq

u
a! 

p
a
rts 

an
d 

p
laced

 w
ith

in
 

open w
ooden 

fram
es 

co
v
ered

 
w

ith
 

6 
mm m

esh p
la

stic
 

and 
p
a
rtia

lly
 
b
u
ried

 
in
 
so

ft 
su

b
stra

te
s 

a
t 

th
e 

fo
llo

w
in

g
 
p
la

c
e
s;- 

O
y
ster 

Z
av

en
, 

C
ork 

H
arb

o
u
r, 

(C
o. 

C
o

rk
), 

B
annow

 B
ay 

and W
exford 

H
arb

o
u

r 
(C

o, 
W

exford) 
A

fter 
th

is 
o

p
e
ra

tio
n

, 
a 

num
ber 

o
f 

ex
cess 

clam
s, 

a
li 

v
ery

 
sm

a
ll, 

w
ere 

h
eld

 
b

ack
 

an
d 

e
v
e
n
tu

a
lly

 w
ere 

p
laced

 
in
 

a 
h
eated

 w
ater 

lag
o
o
n
, 

a
sso

c
ia

te
d
 w

ith
 

?n
 E

le
c
tric

ity
 

S
u

p
p

ly
 

B
oard 

P
ow

er 
S

ta
tio

n
 
in
 
th

e 
e
sttm

ry
 o

f 
th

e
 
riv

e
:-'

S
hannonr

G
row

th 
and 

su
rv

iv
a
l 

o
f 

th
e
se
 

clam
s 

w
as 

n
o
ted

 
a
t 

v
a
rio

u
s 

tim
es 

fro
n

 
A

p
ril 

to
 

N
ovem

ber, 
I9

6
9

. 
A

t 
firs

t 
p
la

n
tin

g
, 

in
 A

p
ril, 

th
e 

siz
e
 

ran
g

e 
o
f 

th
e 

cirru
s 

w
as 

from
 

8 
to
 

16 m
m

, 
w

ith
 

a 
m

ean 
o
f 

13 
ura. 

B
y 

O
cto

b
er 

and N
ovem

ber 
tile 

fin
a
l 

g
ro

w
th
 an

d p
ercen

tag
e 

su
rv

iv
a
l 

w
ere 

as 
fo

llo
w

s

U j_«a a G
In

itia
1 

siz
e

F
in

al 
i 3ÍZ

£
fo S

u
rv

iv
al

""" 
Trim 

'
"rayii

O
y
sterh

av
en

13
22

60

C
ork

13
25

70

B
annow

1 3
20

30

W
exford

13
25

eo

B
oth

O
y
sterh

av
en
 

and 
B

annow
 p

ro
v

ed
to

7 be
le

ss
su

ita
b
le
 
fo

r 
th

e
clam

s. 
g
ro

w
th

-ra
te
 

b
ein

g
 
p
o
o
r 

and 
su

rv
iv

a
l

lo
w

er
th

an
in
 
th

e 
o

th
e
r 

arca
C

ork 
H

arb
o

u
r 

p
ro

v
ed
 
to
 

be 
reaso

n
ab

ly
 

good 
b

u
t 

som
e 

h
ig

h
 m

o
rta

litie
 

reco
rd

ed
 w

hich
 m

ay 
h
av

e 
b
een

 
due 

to
 
th

e 
tragus 

b
ein

g
 
se

t 
to

o
 
h

ig
h
 u 

th
e
 

sh
o
re. 

T
he 

b
e
st 

re
su

lts 
w

ere 
o
b
tain

ed
 
in

 W
exford 

H
arb

o
u
r, 

w
ho 

v
is 

h
ig

h
 

and 
ap

p
ro

x
im

ately
 

1 ftfo 
o
f 

th
e
 

clam
s 

ex
ceed

ed
 

30 
ram
 
in
 
len

g
 

end 
o
f 

th
e 

g
ro

w
in

g
 
p
e
rio

d
.

T
h
ese 

ex
p
erim

en
ts 

w
ill 

be 
re

p
e
ate

d
 
in
 

1970 
a
t 

W
exford 

and 
A
 co

m
m

ercial 
co

n
cern

 w
ill 

prom
ote 

th
e 

ex
p

erim
en

t 
in

 th
e
 

C
ork 

a
re

a
.

S 
W

-'O
p 

on
re 

r,u
rv

iv
 

th
 
a
t 

tn
e

, -h 
n; or./:,

O
strea 

e
d
u
lis

A
p
p
ro

x
im

ately
 

100 
to

n
e 

o
f m

ussel, 
sh

e
ll 

w
ere 

la
id
 

on th
e 

T
ralee 

Bag- 
o
y
ste

r 
b

ed
s. 

D
ue 

to
 

th
e 

fin
e
 

sum
m

er 
o
f 

1969? 
w

ater 
tem

p
eratu

rea 
(m

axim
um

 
22°C

 
w

ere 
th

e 
h

ig
h

e
st 

reco
rd

ed
 
sin

c
e 

I9
6
5

. 
an

d 
th

e 
s
p
a
tfa

ll 
w

as 
e
x

c
e
p

tio
n

a
lly

 
h
eav

y
. 

It 
io
 

e
stim

ate
d
 
th

a
t 

th
e m

u
ssel 

sh
e
ll 

cau
g
h
t 

an
 
a
d
d
itio

n
a
l 

I50 
m

illio
n
 
sp

a
t. 

E
x
p
erim

en
ts 

w
ere 

co
n

tin
u

ed
 

on 
th

e 
u
se 

o
f p

la
stic

 
sh

e
e
ts, 

m
ade 

up 
in

to
 

a 
p

ack
 

fo
rm

, 
and 

en
clo

sed
 
in
 m

esh, 
fo

r 
sp

at 
se

ttle
m

e
n
t.

T
he 

re
s
u
lts 

w
ere 

en
co

u
rag

in
g
 

and 
th

is 
w

ork w
ill 

be 
ex

p
an

d
ed

, 
R

o
u
tin

e 
o
b
se

rv
a
tio

n
s 

on 
se

ttle
m

e
n

t, 
g
ro

w
th
 

an
d 

su
rv

iv
a
l 

o
f 

o
y
ste

r 
sp

a
t 

in
 v

ario
u

s 
p
a
rts 

o
f 

T
ralee 

B
ay w

ere 
co

n
tin

u
ed

 
and 

a 
num

ber 
o
f m

easu
rem

en
ts 

o
f 

tid
a
l 

m
ovem

ents 
w

ere 
m

ade.
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T
he 

firs
t 

reco
rd

ed
 
s
ta

rfis
h
, 

a 
Io

n
e 

A
ste

ria
s 

ru
b
e
n
s, 

w
as 

fo
u
n
d
 

on 
F

e
n
it 

P
ie

r 
a
t 

th
e 

w
estern

 
e
x
tre

m
ity

 
o
f 

th
e 

o
y
ste

r 
b

ed
.

M
ytilu

s
 

e
d

u
lis

A
 h

eav
y
 n

a
tu

ra
l 

s
p
a
tfa

ll 
o
ccu

rred
 
a
t 

C
rom

ane, 
C

o. 
K

erry
, 

(a 
c
e
n
tre

 
o
f m

ajo
r m

u
ssel 

p
ro

d
u
c
tio

n
), 

in
 

1968. 
T

he 
se

ttle
d
 
a
rea

 
b
ein

g
 
o
f 

little
 

u
se 

fo
r m

u
ssel 

c
u
ltu

re
, 

ab
o

u
t 

4 
000 

m
e
tric 

to
n
s 

o
f 

th
is 

y
e
a
r-c

la
ss 

w
as 

tra
n
sp

la
n
te

d
 

by 
pow

er 
d
red

g
er 

in
 

19&9
* 

M
o 

n
a
tu

ra
l 

sp
a
tfa

ll 
o
f 

an
y co

n
seq

u
en

ce 
to

o
k
 
p
lace 

in
 

1
9
6
9

*S
im

ila
rly

, 
a
t 

W
exford H

arb
o
u
r w

h
ich 

is
 

an 
em

erg
in

g
 m

u
ssel 

fish
e
ry

 
o

f 
im

p
o
rtan

ce, 
50O m

e
tric 

to
n
s 

o
f 

seed
 m

u
ssels 

w
ere 

tra
n
sp

la
n
te

d
 
to
 

good 
fa

tte
n
in

g
 a

re
a
s.

R
aft 

c
u
ltu

re
 
o
f m

u
ssels 

w
as 

u
n
d
ertak

en
 a

t 
W

exford, 
C

ork 
and K

in
sale 

h
arb

o
u

rs 
in
 
th

e 
sum

m
er 

o
f 

19^9« 
S

u
ccess 

w
as 

reco
rd

ed
 
a
t 

K
in

sa
le, 

b
u
t 

a
t 

b
o
th
 

C
ork 

and W
exford 

se
ttle

m
e
n
t 

d
id
 
n

o
t 

ta
k

e 
p

la
c
e
. 

T
hese 

ex
p

erim
en

ts 
w

ill 
c
o
n
tin

u
e

.

C
o
n
sid

eratio
n
 w

as 
g
iv

en
 
to
 
p
o
llu

tio
n
 
in

 W
exford 

H
arb

o
u
r. 

T
h
is 

a
re

s 
is
 

assu
m

in
g
 

som
e 

o
f 

th
e 

fe
a
tu

re
s 

o
f 

a 
la

rg
e
 

lag
o
o
n
 
b
ecau

se 
d
red

g
in

g
 
o
f 

th
e 

b
ar 

to
 
th

e 
open 

sea h
as 

b
een 

d
isc

o
n

tin
u

ed
 
sin

c
e 

1965o 
T

he 
a
rea

 
is
 

th
e
re

fo
re

 
becom

ing m
ore 

su
sc

e
p
tib

le
 
to
 
th

e 
e
ffe

c
ts 

o
f p

o
llu

tio
n
.

Ita
ly

N
eth

erlan
d

s 

(P
. 

K
o

rrin
g

a)

Oy
ste

rs

A
g
ain

, 
th

e 
o
y
ste

r 
in

d
u

stry
 
in
 
th

e 
N

eth
erlan

d
s 

w
orked 

p
red

o
m

in
an

tly
 

w
ith

 
im

p
o
rted

 
o
y
ste

rs 
to
 

p
o
p
u
late 

th
e 

b
ed

s. 
M

ost 
o
f 

th
e 

o
y
ste

rs 
cam

e 
from

 
B

rittam
?y
 

and 
som

e 
from

 
th

e 
S

ad
o

-estu
ary

 
in
 P

o
rtu

g
a
l. 

A
n 

ex
p

erim
en

tal 
co

n
sig

n
m

en
t 

o
f 

o
y
ste

r 
sp

a
t 

from
 
Jap

an
 

show
ed 

a 
rem

ark
ab

le 
g
ro

w
th

. 
T

he 
num

ber 
o
f n

a
tiv

e
 
o
y
ste

rs 
is
 
in

c
re

a
sin

g
, 

an
d 

e
sp

e
c
ia

lly
 
th

o
se 

b
o
rn
 
in
 

196? 
a
re 

q
u
ite

 
n
u
m

ero
us. 

H
igh tem

p
eratu

re 
in

 th
e
 

sum
m

er 
seaso

n
 le

d
 
to
 

spaw
ning 

o
f 

th
e 

P
o
rtu

g
u
ese 

o
y
ste

rs 
re

la
id
 

on 
sh

allo
w
 g

ro
u
n
d
s, 

and h
en

ce 
to
 

an 
e
x
c
e
lle

n
t 

c
o
n
d
itio

n
 
o
f 

th
e
se
 

o
y
ste

rs 
la

te
r 

in
 th

e
 
y
e
a
r.

N
o 

sp
e
c
ia

l 
re

se
a
rc

h
 h

as 
b

een
 
c
a
rrie

d
 

o
u
t 

on 
o
y
ste

rs 
in
 
th

e 
y
e
a
r 

19^9 
and 

no 
co

m
p
lain

ts 
h
av

e 
b

een
 h

eard
 

ab
o

u
t 

u
n
u
su

al 
m

o
rta

lity
 
o
r g

ili 
d
e
fe

c
ts.

M
u
ssels

C
o

n
tin

u
in

g
 
e
a
rlie

r 
in

v
e
stig

a
tio

n
s 

a 
su

rv
ey

 h
as 

b
een

 m
ade 

on 
th

e 
• 

o
ccu

rren
ce 

o
f My

tilic
o

la
 
in

te
s
tin

a
lis

 
in
 
c
e
rta

in
 p

a
rts 

o
f 

th
e 

D
utch

 W
adden 

S
ea.

T
he 

new
 la

b
o
ra

to
ry
 
fo

r m
u
ssel 

in
v
e
stig

a
tio

n
s 

on 
th

e 
so

u
th

ern
 
tip

 
o
f 

th
e
 
Is

le
 

o
f 

T
ex

el 
sta

rte
d
 
its

 
w

ork 
e
a
rly

 
in
 

19^9• 
L

ab
o
rato

ry
 
in

v
e
stig

a
tio

n
s 

on 
th

e 
b
io

lo
g
ic

a
l 

c
le

an
sin

g
 
o
f 

th
e 

m
u
ssels 

an
d 

on 
th

e
ir 

c
o

n
d

itio
n
 
a
fte

r 
sto

rag
e
 

h
as 

b
een

 
sta

rte
d
, 

in
 w

h
ich a 

g
re

a
t 

num
ber 

o
f 

fa
c
to

rs 
o
f p

o
ssib

le
 

in
flu

e
n

c
e
 

on 
th

e
se
 

p
ro

cesses 
h
as 

b
een

 
fo

llo
w

ed
.

N
orw

ay

(K
.R

. 
G

u
n

d
ersen

)

M
ytilu

s
 

e
d

u
lis

' 
E

x
p
erim

en
ts 

w
ith

 ra
ft 

c
u
ltu

re
 

w
ere 

co
n
tin

u
ed

. 
F

u
rth

er 
ex

p
erim

en
ts

w
ith

 
tra

n
sfe

rrin
g
 
sp

a
t 

to
 
n

e
t 

b
ag

s 
o
f 

d
iffe

re
n
t 

siz
e
s 

w
ere 

sta
rte

d
. 

T
he 

g
ro

w
th

-ra
te 

o
f 

sp
a
t 

tra
n
sfe

rre
d
 

from
 
sp

a
t 

c
o
lle

c
to

rs 
to
 
n

e
t 

b
ag

s 
in

c
re

a
se

d
 

com
pared 

to
 
th

e 
sp

a
t 

rem
ain

in
g
 

on 
th

e 
c
o
lle

c
to

rs.

D
u
rin

g
 

1969 
a 

ra
ft 

c
u
ltu

re
 

ex
p

erim
en

t 
on 

sem
i-co

m
m

ercial 
sc

a
le

 
w

as 
in

itia
te

d
 
in
 
th

e 
o
u
te

r 
O

slo 
F

jo
rd

.

L
ab

o
rato

ry
 
ex

p
erim

en
ts 

fo
r 

stu
d

y
in

g
 
a
d
a
p
ta

tio
n
 

and 
g

ro
w

th
-ra

te 
in

 
d
iffe

re
n
t 

s
a
lin

itie
s
 

w
ere 

in
itia

te
d

.

In
 
th

e 
T

ro
n
d
h
eim

sfjo
rd

, 
th

e 
p
e
rio

d
 
o
f 

s
p

a
tfa

ll 
h

as 
b

een
 
o

b
serv

ed
.
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M
o
d
io

lu
s 

m
o
d
io

lu
s

T
he 

b
io

lo
g
y
 

and 
g
ro

w
th

-ra
te 

h
as 

b
een

 
stu

d
ie

d
 
in
 
th

e 
o

u
te

r 
O

slo
F

jo
rd

,

P
o

lan
d

(L
. 

Z
m

u
d

zin
sk

i)

B
en

th
o

s

In
 

1969 
sam

p
lin

g
 w

as 
re

stric
te

d
 
to
 

a 
few

 
c
o
lle

c
tio

n
s 

tak
en

 
in

 M
arch, 

M
ay-June 

and 
N

ovem
ber 

from
 
th

e 
d
eep

est 
p
a
rts 

o
f 

th
e 

so
u
th

ern
 B

a
ltic

 
a
re

a, 
e
sp

e
c
ia

lly
 

from
 
th

e 
B

ornholm
 

and 
G

dansk D
eeps«

Z
o
o
b
en

th
o
s 

w
as 

in
v
e
stig

a
te

d
 
a
t 

36 
sta

tio
n

s, 
o
f w

h
ich 

29 
w

ere 
in

v
e
stig

a
te

d
 
in
 
th

e 
p
e
rio

d
 

from
 

27th
 M

ay 
to
 

1
0
th
 Ju

n
e.

P
o
rtu

g
al 

(H
. 

V
ile

la
)

W
ork

 
done 

d
u
rin

g
 
I969

E
ssay

s 
on 

im
provem

ent 
o
f 

o
y
ste

rs 
from

 
th

e
 

T
agus 

on 
se

v
e
ral 

lo
c
a
litie

s
 

o
f 

th
e 

P
o

rtu
g

u
ese 

c
o

a
st.

S
tu

d
ies 

on g
ili-d

ise
a
se 

o
f 

o
y
ste

rs 
and m

u
ssels.

In
v
e
stig

a
tio

n
 

on 
in

fe
sta

tio
n
 

by 
p

a
ra

site
s 

o
f 

o
y
ste

rs 
and m

u
ssels.

P
rogram

m
e 

fo
r 

1970

T
he 

sam
e 

as 
fo

r 
1969«.

S
p
ain

(H
.H

. 
Q

u
iro

g
a 

L
o
ren

zo
)

O
y
sters

M
r. 

R
o
b
les, 

a
t 

th
e 

V
igo 

L
ab

o
rato

ry
 
o
f 

th
e*

In
s
titu

to
 
E

sp
añ

o
l 

de 
O

cean
o
g
rafía1

, 
m

ade' stu
d
ie

s 
on 

la
rv

a
l 

se
ttle

m
e
n
t 

a
t 

th
e 

C
ies 

Isla
n
d
s 

and 
a
t 

R
ia 

de 
A

ro
sa.

M
r. 

D
icen

ta, 
a
t 

th
e 

B
aleares 

L
ab

o
rato

ry
 
o
f 

th
e in

s
titu

to
 

E
sp

añ
o
l 

de 
O

c
ea

n
o
g
rafía', 

co
n
tin

u
ed

 h
is 

w
ork 

on 
th

e 
a
c
clim

atio
n
 
o
f 

th
e 

P
o

rtu
g

u
ese 

o
y

ste
r, 

C
ra

sso
stre

a 
a
n
g
u
la

ta
, 

in
 P

u
erto

 
C

olom
 

and 
P

u
erto

 
A

n
d
raitx

.

M
r. 

A
ndreu 

and 
co

-w
o
rk

ers, 
a
t 

th
e 

B
arcelo

n
a 

L
ab

o
rato

ry
 
o
f 

th
e 

'In
s
titu

to
 

de 
In

v
e
stig

a
cio

n
e
s 

P
e
sq

u
e
ra

s', 
are 

w
o
rk

in
g
 w

ith
 
th

e 
c
u
ltu

re
 

o
f 

th
e 

fla
t 

o
y

ste
r, 

O
strea 

e
d

u
lis, 

a
t 

th
e 

D
e
lta 

d
el 

E
b

ro
, 

w
ith

 
sp

e
c
ia

l 
a
tte

n
tio

n
 
to
 
th

e 
g

ro
w

th
, 

m
o

rta
lity

 
and 

a
d
a
p
ta

tio
n
.

P
erso

n
n

el 
from

 
th

e 
C

ad
iz 

L
ab

o
rato

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
re 

stu
d

y
in

g
 
th

e 
d
istrib

u
tio

n
, 

sex
u

al 
cy

cle 
and 

se
ttle

m
en

t 
o
f 

th
e 

P
o

rtu
g

u
ese 

o
y

ste
r, 

C
rasso

stre
a
 
a
n
g
u
la

ta
, 

a
t 

th
e 

G
u
ad

alq
u
iv

ir 
e
stu

a
ry

.

M
r. 

F
ig

u
e
ras, 

o
f 

th
e 

Y
igo 

L
ab

o
rato

ry
 
o
f 

th
e 

'In
s
titu

to
 

de 
In

v
e
stig

a
c
io

n
e
s 

P
e
sq

u
era

s’, 
co

n
tin

u
ed

 
h
is 

w
ork 

on 
th

e
 
fla

t 
o
y
ste

r, 
O

strea 
e
d

u
lis, 

in
 
o
rd

er 
to
 

o
b

ta
in
 

a 
b
e
tte

r 
la

rv
a
l 

se
ttle

m
e
n

t, 
try

in
g
 
d
iffe

re
n
t 

ty
p
es 

o
f 

c
o
lle

c
to

rs, 
and 

th
e 

feed
in

g
 
o
f 

th
e 

o
y
ste

r w
ith

 p
h

y
to

p
lan

k
to

n
 

c
u
ltu

re
s.

M
usse

ls

M
r, 

R
o
b
les, 

a
t 

th
e 

Y
igo 

L
ab

o
rato

ry
 
o
f 

th
e 

'In
s
titu

to
 

E
sp

añ
o
l 

de 
O

c
ea

n
o
g
rafía', 

stu
d

ie
d
 
th

e 
g
ro

w
th
 
o
f 

th
e 

m
u
ssel, 

M
y
tilu

s 
e
d
u
lis, 

and 
th

e 
in

flu
e
n

c
e
 
th

a
t 

th
e 

ab
u
n
d
an

ce 
o
f m

u
ssels 

e
x
e
rts 

on g
ro

w
th
 

and 
d
ev

elo
p
m

en
t,

Gili 
d

ise
ase

 
o
f 

o
y
ste

rs 
an

d m
u
ssels

M
r. 

R
o
b
les, 

from
 
th

e
 

Y
igo 

L
ab

o
rato

ry
, 

and M
r. 

Q
u
iro

g
a, 

from
 

L
a 

C
oruña 

L
ab

o
rato

ry
, 

o
f 

th
e
 

'In
s
titu

to
 
E

sp
añ

o
l 

de 
O

c
e
an

o
g

ra
fía

', 
a
re 

d
o
in

g
 

p
e
rio

d
ic

a
l 

o
b
se

rv
a
tio

n
s 

on 
th

e
 
fla

t 
o

y
ste

r, 
O

strea 
e
d

u
lis, 

n
o

tic
in

g
 
th

a
t 

th
e 

in
fe

c
tio

n
 
ra

te
 

d
o

es 
n
o
t 

in
c
re

a
se
 
w

ith
 
th

e 
g
ro

w
th

.
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M
r» 

C
en

d
rero

, 
a
t 

th
e 

S
an

tan
d
er 

L
ab

o
rato

ry
 
o
f th

e
 

’In
stitu

to
 

E
sp

añ
o
l 

de 
O

cean
o
g
rafía’

, 
m

ade 
p

e
rio

d
ic

a
l 

o
b
se

rv
a
tio

n
s 

on 
th

e 
P

o
rtu

g
u
ese 

o
y

ste
r, 

C
rasso

stre
a 

a
n
g
u
la

ta
, 

from
 
th

e 
ex

p
erim

en
tal 

c
u
ltu

re
s 

a
t 

th
e 

S
an

tan
d

er 
B

ay, 
an

d he 
d

id
 n

o
t 

o
b
serv

e 
an

y 
case 

o
f 

in
fe

c
tio

n
,

M
r. 

Q
u
iro

g
a, 

a
t 

L
a 

C
oruna 

L
ab

o
rato

ry
 
o
f 

th
e 

’In
stitu

to
 

E
sp

añ
o
l 

de 
O

cean
o
g
rafía’, 

stu
d
ie

d
 

som
e 

sam
ples 

o
f m

u
ssels 

from
 

L
a 

C
oruna 

E
gy, 

n
o
t 

fin
d
in

g
 

an
y 

case 
o
f 

in
fe

c
tio

n
.

S
w

eden

(B
. 

I. 
D

ybern)

B
en

thos

A
n 

ex
h
au

stiv
e 

program
m

e 
fo

r 
p

h
y

sic
al 

and 
b
io

lo
g
ic

a
l 

in
v
e
stig

a
tio

n
s 

in
 
th

e 
p
o
llu

te
d
 
B

a
ltic

 
a
rea

s 
w

bbj 
sta

rte
d
 
in
 
I9

6
9

. 
A

m
ongst 

th
e
se
 
stu

d
ie

s 
is
 

a 
ra

th
e
r 

e
x
ten

siv
e
 
in

v
e
stig

a
tio

n
 
o
f 

th
e 

b
o

tto
m
 

fau
n
a 

in
 
d
iffe

re
n

t 
p

a
rts 

o
f 

th
e 

B
a
ltic

 
p
ro

p
er; 

th
e 

B
o
th

n
ian

 
S

ea 
and 

th
e 

B
o
th

n
ian

 G
u
lf. 

M
ost 

o
f 

th
e
se
 
in

v
e
stig

a
tio

n
s 

a
re 

m
ade 

by m
eans 

o
f 

b
o
tto

m
 

sam
p
lers.

In
 
co

n
n

ectio
n
 w

ith
 
in

v
e
stig

a
tio

n
 
o
f p

o
llu

tio
n
 p

ro
b
lem

s, 
b
en

th
ic 

an
im

als 
a
re 

u
sed

 
in

 m
any p

ro
je

c
ts.

A
 
se

rie
s 

o
f b

e
n
th

ic 
and 

fish
e
ry

 b
io

lo
g
ic

a
l 

su
rv

ey
s 

in
 
a
rea

s 
w

here 
n

u
c
lea

r 
pow

er 
sta

tio
n
s 

are 
b
ein

g
 
b
u
ilt 

o
r 

p
la

n
n
ed

,to
g
e
th

e
r w

ith
 
sim

ila
r 

in
v

e
stig

a
tio

n
s 

a
t 

Id
e
fjo

rd
e
n
 

(w
est 

c
o
a
st) 

and 
th

e 
V

ä
ste

rv
ik
 
a
rea

 
(in

 
th

e 
B

a
ltic

) 
m

ay 
be m

en
tio

n
ed

.

U
n
ited

 K
ingdom

1. 
E

n
g

land
 

an
d W

ales 

(A
.C

. 
S

im
pson)

C
ardium

 
ed

u
le

T
he 

c
o
n
tin

u
in

g
 
assessm

en
t 

o
f 

th
e 

co
ck

le 
sto

ck
s 

in
 
th

e 
B

u
rry

 
In

le
t 

(S
, 

W
ales) 

h
as 

show
n 

th
a
t 

th
e
 

196Ö 
an

d 
19^9 

y
e
a
r-c

la
sse

s 
h

av
e 

b
een

 
p
o
o
r 

and 
th

e 
fish

e
ry
 
is
 

now
 
la

rg
e
ly
 
d
ep

en
d
en

t 
on 

th
e 

I967 
y
e
a
r-c

la
ss. 

L
an

d
in

g
s 

in
 

1970 
are 

ex
p
ected

 
to
 

be 
dow

n 
on re

c
e
n
t 

y
e
a
rs. 

O
y
sterc

atc
h
e
r 

num
bers 

are 
ag

ain
 v

ery
 h

ig
h
, 

w
ith

 
aro

u
n

d
 
I5 

000 
b

ird
s 

fe
ed

in
g
 
in
 
th

e 
B

u
rry

 In
le

t 
in

 
S

ep
tem

b
er, 

O
cto

b
er 

and 
N

ovem
ber 

19^9? 
th

e 
h

ig
h

e
st 

fig
u
re

s 
ev

er 
reco

rd
ed

 
fo

r 
th

e
se
 
m

o
n
th

s. 
A
 

ch
ang

e 
in

 th
e
 
ro

o
stin

g
 
b
eh

av
io

u
r 

o
f th

e 
b
ird

s 
h

as 
m

ade 
c
a
tc

h
in

g
 

them
 
fo

r m
ark

in
g
 m

uch m
ore 

d
iffic

u
lt 

and none 
h

av
e 

so 
fa

r 
been 

m
arked 

d
u

rin
g
 
th

e 
19^9

/7
0
 
w

in
ter.

A
n 

o
b
serv

ed
 
in

v
e
rse

 
re

la
tio

n
sh

ip
 

b
etw

een
 
th

e 
co

ck
le 

sto
c
k
 
in

 M
ay 

and 
th

e 
lo

g
arith

m
 
o
f 

th
e 

num
ber 

o
f 

sp
a
t 

th
e 

fo
llo

w
in

g
 M

ay 
and 

N
ovem

ber 
is 

b
ein

g
 
stu

d
ie

d
. 

F
u
rth

er 
o
b
se

rv
a
tio

n
s 

h
av

e 
b
een

 m
ade 

on th
e
 

seaso
n
al 

ch
an

g
es 

in
 

m
eat 

y
ie

ld
.

F
o
llo

w
in

g
 
d
e
ta

ile
d
 

su
rv

ey
s 

o
f 

sto
ck

s 
o
f 

co
ck

les 
in
 
th

e W
ash 

in
 
I9

6
8

, 
th

e 
ch

an
g
es 

in
 
a
v
a
ila

b
ility

 
o
f 

co
ck

les 
th

e
re
 

h
as 

b
een

 k
ep

t 
u
n
d
er 

rev
iew

.
T

he 
c
a
tch

e
s 

a
re 

s
till 

p
red

o
m

in
an

tly
 
o
f 

th
e 

19&
3 

y
e
a
r-c

la
ss 

b
u

t 
th

e
se
 
w

ill 
n
o
t 

la
s
t 

m
uch 

lo
n
g
e
r. 

T
h
ere 

w
as 

a 
h

eav
y
 

and w
id

esp
read

 
s
p
a
tfa

ll 
d
u
rin

g
 
th

e 
y

e
a
r 

b
u
t 

m
uch 

o
f 

th
is 

an
d 

o
ld

e
r 

co
ck

les 
w

ere 
sm

o
th

ered
 

by 
an 

e
x
c
ep

tio
n
a
lly

 
h
eav

y
 
se

ttle
m

e
n
t 

o
f m

u
ssels.

In
 
th

e 
T

ham
es 

a
re

a
, 

6 
h
y
d
ra

u
lic

 
co

ck
le 

d
red

g
es 

are 
now

 o
p
e
ratin

g
.

T
he 

co
ck

le 
sto

ck
s 

in
 
th

e 
e
stu

a
ry

 have 
b

een
 resu

rv
ey

ed
 

and 
an
 
in

v
e
stig

a
tio

n
 

is
 

b
ein

g
 m

ade 
o
f 

th
e 

e
ffe

c
ts 

o
f 

th
e
se
 

d
red

g
es 

on 
th

e 
c
a
tc

h
 an

d 
sto

ck
 
o
f 

co
ck

les 
in
 
th

e 
a
re

a
.

C
hlam

ys 
o
p
e
rc

u
la

ris

A
 
s
ta

rt 
h
as 

b
een

 m
ade 

on 
a 

stu
d
y
 
o
f 

th
e 

a
v
a
ila

b
ility

 
o
f 

sto
ck

s 
o
f 

queen 
sc

a
llo

p
s 

and 
sam

p
les 

a
re 

b
ein

g
 

o
b

tain
ed
 

from
 
se

v
e
ra

l 
a
re

a
s, 

to
 

d
eterm

in
e 

siz
e
 

co
m

p
o
sitio

n
, 

g
ro

w
th

-rate
s 

and m
eat 

y
ie

ld
s.
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C
rasso

stre
a
 
a
n

g
u

la
ta

S
tu

d
ie

s 
o
f 

th
e 

g
ili 

d
ise

a
se 

o
f 

P
o
rtu

g
u
ese 

o
y
ste

rs 
h

av
e 

co
n

tin
u

ed
 
a
t 

th
e 

P
o

rtsm
o

u
th
 
C

o
lleg

e 
o
f 

T
ech

n
o
lo

g
y 

an
d 

a
t 

B
urnham

-on-C
rouch.

S
eed 

o
y
ste

rs, 
im

p
o
rted

 
from

 
th

e 
T

agus 
in

 M
arch 

I9
6

9
, 

show
ed 

o
n
ly

 
2io w

ith
 

dam
aged 

g
ills

 
b
u
t 

w
ith

in
 a 

few
 w

eeks 
th

e 
m

a
jo

rity
 
o
f 

th
o
se 

re
la

id
, 

b
o
th
 in

 E
ssex

 
an

d 
in
 

C
o

rn
w

all, 
w

ere 
d
y
in

g
 
o
r 

d
ead

. 
C

om
parable 

o
y
ste

rs 
from

 
th

e 
S

ado 
w

ere 
le

ss 
a
ffe

c
te

d
 

and 
th

e
ir 

su
rv

iv
a
l 

w
as 

m
uch b

e
tte

r.

O
b
serv

atio
n
s 

on 
th

e 
a
c
tiv

e
 
d

ise
ase

 
h
ais show

n w
hat 

ap
p

ears 
to
 

be 
a 

p
ro

g
ressio

n
 

from
 
th

e 
g
ills

 
to
 
th

e
 
m

an
tle 

and 
ad

d
u
cto

r m
usei©

. 
W

ork 
on 

th
e 

id
e
n
tific

a
tio

n
 
o
f 

th
e
 
c
a
u

sa
tiv

e 
o

rg
an

ism
 h

as 
co

n
tin

u
ed

.

M
y
tilu

s 
ed

u
lis

T
he 

in
v

e
stig

a
tio

n
 
o
f 

th
e 

se
ttle

m
e
n
t, 

g
ro

w
th
 an

d 
su

rv
iv

a
l 

o
f m

u
ssels 

ip
 M

orecam
be 

B
ay h

as 
co

n
tin

u
ed

. 
S

p
a
tfa

ll 
o
ccu

rred
 
a
li 

th
e 

y
e
a
r 

b
u
t 

gave 
p
eak

s 
in
 D

ecem
ber 

to
 

F
eb

ru
ary

 
and 

Ju
n
e 

to
 
Ju

ly
. 

In
 
Ju

n
e, 

sp
a
t 

se
ttle

d
 

on 
one 

"h
a
ir-lo

c
k
" 

pad 
a
t 

a 
d
e
n
sity

 
e
q
u
iv

a
le

n
t 

to
 

one 
an

d 
a 

h
a
lf m

illio
n

 
p
er 

sq
u
are 

m
eter. 

E
ach w

in
ter 

a 
d
en

se 
c
a
rp

e
t 

o
f 

sp
a
t 

co
v
ers 

ab
o
u

t 
40 

h
e
c
ta

re
s 

a
t 

R
o
o
seb

eck
, 

th
e 

m
u
ssels 

grow
 ra

p
id

ly
 
to
 
y
ie

ld
 
in
 
la

te
 

sum
m

er 
a 

p
o

te
n
tia

l 
crox> 

fo
r 

re
la

y
in

g
 
o
f 

2 
000 

to
 

4 
000 

to
n
s 

o
f 

3 
cm

 m
u

ssels. 
B

y 
th

e 
autum

n, 
th

e 
m

u
ssels 

a
re 

ra
ise

d
 

on 
th

e
ir 

ow
n m

ud, 
becom

e 
u
n
stab

le
 

and n
e
a
rly

 
a
li 

are 
d
estro

y
ed

 
by 

sco
u
r 

an
d 

autum
n g

a
le

s.

O
strea 

e
d

u
lis

In
 
sp

ite
 

o
f h

ig
h
 w

ater 
te

m
p
era

tu
re

s, 
sp

a
tfa

ll 
in
 
th

e 
E

ssex
 

and 
C

o
rn

ish
 
o

y
ste

r 
g

ro
u

n
d

s 
w

as 
ag

ain
 p

o
o

r. 
H

ow
ever, 

th
e 

g
ro

w
th
 
o
f 

seed
 

and 
la

rg
e
r 

o
y
ste

rs 
w

as 
g

o
o

d
. 

E
x
p
erim

en
ts 

on 
th

e 
g
ro

w
in

g
 
o
f 

sm
all 

N
orw

egian 
sp

at 
in

 
tra

y
s 

h
av

e 
co

n
tin

u
ed
 

and 
show

n 
th

e 
im

p
o
rtan

ce 
o
f av

o
id

in
g
 

o
v

ercro
w

d
in

g
, 

p
e
rio

d
ic
 

rem
o
v
al 

o
f 

s
ilt 

and 
k
eep

in
g
 
th

e 
tra

y
s 

a
t 

a 
low

 
sp

rin
g
 
tid

e
 
le

v
e
l 

to
 

ach
iev

e 
m

axim
um

 
g
ro

w
th

.

F
o
llo

w
in

g
 
o

b
se

rv
a
tio

n
s 

th
a
t 

sh
o
re 

crab
s 

(C
arcin

u
s 

m
aen

as) 
ap

p
eared

 
to
 

be 
dam

aging 
o
y
ste

rs 
in
 
tra

y
s, 

la
b
o
ra

to
ry
 
ex

p
erim

en
ts 

show
ed 

th
a
t 

sh
o
re 

crab
s 

o
f 

5
-6
 

cm
 
carap

ace 
w

id
th
 w

ould 
e
a
t 

an
 av

erag
e 

o
f 

ap
p
ro

x
im

ately
 

one 
3 

cm
 
o

y
ste

r 
p
er 

d
ay

.

D
u

rin
g
 
th

e 
sum

m
er, 

th
e 

s
ta

rfish
 A

ste
ria

s 
ru

b
en

s 
w

as 
re

p
o
rte

d
 
to
 

be 
consum

ing 
o
y
ste

rs 
in
 
th

e
 

H
eifo

rd
 
R

iv
er, 

C
o
rn

w
all. 

T
hey w

ere 
fo

u
n
d
 
to
 

have 
b

een
 
a
t 

d
e
n
sitie

s 
o
f up 

to
 

60 
p
er 

100 
sq

u
are 

m
eter 

on 
som

e 
o
y
ste

r g
ro

u
n
d
s 

and 
it 

is
 

p
ro

b
ab

le 
th

a
t 

th
ey

 h
ad
 
b

een
 
th

e 
cau

se 
o
f 

a 
c
o
n
sid

e
ra

b
le 

m
o
rta

lity
. 

V
ario

u
s 

m
ethods 

o
f 

c
o
n
tro

llin
g
 
th

e 
s
ta

rfish
 w

ere 
trie

d
 

and 
d
red

g
in

g
, 

th
e 

D
utch 

s
ta

rfish
 
d
red

g
e, 

and 
th

e 
u

se 
o
f b

u
rn

t 
(an

h
y

d
ro

u
s) 

lim
e 

w
ere 

fo
u

n
d
 
to

 
be 

fa
irly

 
su

c
c
e
ssfu

l.

P
ecten

 m
axim

us

E
x
p
erim

en
ts 

w
ere 

c
a
rrie

d
 

o
u
t 

o
ff 

P
lym

outh to
 

d
eterm

in
e 

th
e 

ab
so

lu
to

 
d
e
n
sity

 
o
f 

th
e 

sc
a
llo

p
s 

th
e
re
 

and 
to
 
e
sta

b
lish

 
th

e 
e
ffic

ie
n

c
y
 
o
f 

th
e 

B
aird

 
sc

a
llo

p
 
d

red
g
e, 

R
ep

eated
 h

a
u
ls 

w
ere 

m
ade 

w
ith

 
a 

B
aird

 
d
red

g
e 

on 
a 

ground 
seed

ed
 w

ith
 tag

g
ed
 
sc

a
llo

p
s, 

and 
th

e 
D

äury 
and 

P
eterso

n
 m

ethods 
w

ere 
u
sed

 
fo

r 
th

e 
c
a
lc

u
la

tio
n

s. 
T

hese 
m

ethods 
gave 

33$ and 
24$ re

sp
e
c
tiv

e
ly
 
fo

r 
th

e 
e
ffic

ie
n
c
y
 
o
f 

th
e 

g
e
a
r, 

an
d
 

a 
d
e
n
sity

 
o
f 

sc
a
llo

p
s 

o
f 

0
.1

6
 
p

e
r m

 
.

M
onthly 

sam
p

les 
o
f 

sc
a
llo

p
s 

from
 

B
rixham

 an
d 

P
lym

outh w
ere 

exam
ined 

to
 

co
n
tin

u
e 

th
e 

stu
d
y
 
o
f 

seaso
n
al 

ch
an

g
es 

in
 gonad 

c
o
n
d
itio

n
 

an
d m

eat 
y

ie
ld

.

V
e
n
e
ru

p
is 

d
ecu

ssata
A
 
su

rv
ey

 h
as 

b
een

 m
ade 

o
f 

a 
sto

ck
 
o
f V

, 
d

ecu
ssa

ta
 
a
d
jac

e
n
t 

to
 

a 
pow

er 
sta

tio
n
 
o
u
tfa

ll 
in
 P

o
o
le 

H
arb

o
u
r 

an
d 

a 
d
e
ta

ile
d
 
stu

d
y
 
o
f 

th
e
ir 

g
ro

w
th 

and 
re

p
ro

d
u

c
tio

n
 
is
 

b
ein

g
 u

n
d

ertak
en

.

2
. 

S
co

tlan
d

 

(H
.J. 

T
hom

as)

O
strea 

e
d

u
lis

F
ie

ld
 
tria

ls
, 

by 
th

e 
S

c
o
ttish

 M
arin

e 
B

io
lo

g
ic

al 
A

sso
c
iatio

n
, 

have 
b
een

 m
ade 

in
 
th

e
 

H
eb

rid
es 

on 
th

e 
g
ro

w
th
 
o
f 

o
y
ste

rs 
in
 

su
sp

en
d
ed
 
c
u
ltu

re
 

and 
on 

th
e 

u
se 

o
f 

an
 a

rtific
ia

l 
sea

-w
ate

r 
pond 

fo
r 

o
y

ste
r 

b
reed

in
g

.
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M
y
tilu

s 
e
d

u
lis

T
he 

ex
p

erim
en

tal 
c
u
ltiv

a
tio

n
 
o
f m

u
ssels 

on 
ro

p
es 

h
as 

b
een 

co
n

tin
u

ed
 

in
c
lu

d
in

g
 
stu

d
ie

s 
on 

th
e 

p
re

d
atio

n
 

by 
e
id

e
r 

d
u

ck
. 

R
e
su

lts 
co

n
tin

u
e 

to
 

be 
p
ro

m
isin

g
. 

F
u
rth

er 
tria

ls
 

w
ere 

c
a
rrie

d
 
o

u
t 

by 
th

e 
S

c
o
ttish

 M
arine 

B
io

ló
g

ica 
A

sso
c
iatio

n
 
a
t 

se
v

e
ra

l 
s
ite

s
 

on 
th

e 
S

c
o
ttish

 w
est 

c
o

a
st.

P
a
ra

ly
tic

 
sh

e
llfish

 
p

o
iso

n
in

g
 
ag

ain
 
o
ccu

rred
 

on 
th

e 
e
a
st 

c
o
a
st 

o
f 

S
co

tlan
d
 

but; a
t 

a 
m

uch 
lo

w
er 

le
v

e
l 

th
an

 
in
 
I9

6
8

.

F
u

rth
er 

sam
p
lin

g
 
o
f m

u
ssels 

fo
r 

in
fe

sta
tio

n
 by M

y
tilic

o
la 

w
as 

u
n
d
ertak

en
.

C
ardium

 
ed

u
le

C
o
ck

les 
rem

oved 
from

 
th

e 
se

ttle
m

e
n
t 

a
rea

 
h
ig

h
 

on 
th

e 
sh

o
re 

a
t 

B
arra 

an
d 

re
la

id
 

low
 

on 
th

e 
sh

o
re 

h
av

e 
co

n
tin

u
ed
 
to
 

su
rv

iv
e 

and 
grow

 w
e
ll. 

P
re

lim
in

ary
 
o
b
se

rv
a
tio

n
s 

su
g

g
est 

a 
good 

sp
a
tfa

ll 
in
 
I9

6
8

.

P
ecten

 m
axim

us

C
a
tc

h
-e

ffo
rt 

d
a
ta 

h
av

e 
b

een
 
c
o

lle
c
te

d
 

from
 
se

le
c
te

d
 
b
o
ats 

and 
sam

p
lin

g
s 

u
n
d
ertak

en
 
o
f 

th
e 

co
m

m
ercial 

c
a
tc

h
 

from
 
th

e 
C

ly
d
e, 

th
e 

w
est 

c
o

a
st 

and 
S

h
etlan

d
. 

F
u
rth

er 
re

se
a
rc

h
 v

e
sse

l 
e
x
p
lo

ra
tio

n
s 

fo
r u

n
e
x

p
lo

ite
d
 
sc

a
llo

p
 

b
ed

s 
h
av

e 
b

een
 u

n
d
ertak

en
. 

F
u
rth

er 
stu

d
ie

s 
h

av
e 

b
een

 m
ade 

o
f 

th
e e

a
rly

 
life

- 
h
isto

ry
 
o
f 

th
e 

sc
a
llo

p
.

C
hlam

ys 
o
p
e
rc

u
la

ris

F
u

rth
er 

stu
d
ie

s 
h
av

e 
b

een
 m

ade 
on 

th
e
 
d
istrib

u
tio

n
 

and 
c
o
lle

c
tio

n
 

o
f 

c
a
tc

h
-e

ffo
rt 

d
a
ta 

in
itia

te
d
.

C
ephalopoda

D
ata 

on 
th

e
 

co
m

m
ercial 

lan
d

in
g

s 
o
f 

sq
u
id
 h

av
e 

b
een

 m
ain

tain
ed

.

B
en

th
o
s

F
ood 

ö
h

ain
 
stu

d
ie

s

In
 

1969 
assessm

en
ts 

o
f 

b
en

th
o
s 

in
 

a njiddy 
a
rea

 
in
 L

och Ew
e 

w
ere 

m
ade 

in
 
co

n
n
ectio

n
 w

ith
 

a 
stu

d
y
 
o
f 

fo
o
d
 
ch

ain
s 

le
ad

in
g
 
to
 
fis

h
. 

T
h
is 

p
ro

je
c
t 

is
 
n
o
ted

 
in

 m
ore 

d
e
ta

il 
in
 
th

e
 
re

p
o
rt 

to
 

th
e 

F
ish

e
rie

s 
Im

provem
ent 

C
om

m
ittee.C

o
astal 

su
rv

ey

A
s 

p
a
rt 

o
f 

a 
lo

n
g
-term

 
su

rv
ey
 
o
f 

b
en

th
o
s 

on 
co

m
m

ercially
 
im

p
o

rtan
t 

g
ro

u
n

d
s 

ro
u
n
d
 
th

e 
S

c
o
ttish

 
c
o

a
st, 

a 
su

rv
ey

 w
as 

m
ade 

on 
th

e 
co

ck
le 

b
each

 a
t 

B
arra 

in
 
th

e
 
o
u
te

r 
H

eb
rid

es. 
T

he 
b

each
, 

w
h
ich is

 
on 

th
e 

sh
e
lte

re
d
 

sid
e 

o
f 

th
e 

isla
n
d
, 

w
as 

fo
u
n
d
 
to
 

su
p
p
o
rt 

a 
ric

h
 

and 
v

a
rie

d
 
p
o
p
u
la

tio
n
 

o
f 

in
v
e
rte

b
ra

te
s 

b
e
sid

es 
co

ck
les 

an
d
, 

fo
r 

co
m

p
ariso

n
, 

sam
p
lin

g
 w

as 
a
iso

 
done 

on 
a 

n
earb

y
 v

ery
 

ex
p

o
sed

 
b
each

 
on th

e
 
A

tla
n
tic

 
sh

o
re

. 
O

n 
th

is 
b

each
 

la
m

e
llib

ra
n

ch
s 

w
ere 

a
b

se
n

t, 
and 

o
n
ly
 th

e 
iso

p
o

d
 E

u
ry

d
ice, 

a 
few

 
am

phipods 
(m

ain
ly
 
B

ath
y
p
o
reia) 

and 
an
 
o

c
ca

sio
n

a
l 

p
o

ly
ch

aete 
(N

ep
h

ty
s) 

w
ere 

fo
u
n
d
.

T
h
ese 

d
a
ta 

h
elp

 
to
 
b
u
ild

 up 
a 

p
ic

tu
re
 

o
f 

th
e 

n
a
tu

ra
l 

le
v
e
l 

o
f 

b
io

m
ass 

on 
u
n
p
o
llu

ted
 

san
d
y
 g

ro
u

n
d

s.

U
.S

.S
.R
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CRU
STA

CEA

B
e Iff im

a 

(R
. 

B
e 

C
lerck

)

C
ranffon 

C
rangon

A
n
aly

ses 
o
f 

co
n
su

m
p
tio

n
 

sh
rim

p
 
lan

d
in

g
s 

w
ere 

c
a
rrie

d
 
o

u
t 

and 
c
a
tc

h
-p

e
r-u

n
it 

e
ffo

rt 
d

a
ta 

w
ere 

c
o
lle

c
te

d
.

R
eg

u
lar 

sh
rim

p
 

su
rv

ey
s 

alo
n
g
 
th

e 
B

elg
ian

 
c
o
a
st 

a
re 

c
a
rrie

d
 
o
u
t.

L
ab

o
rato

ry
 
ex

p
erim

en
ts 

on 
sh

rim
p
 
g
ro

w
th
 w

ere 
sta

rte
d
.

C
anada

(D
.G

. 
W

ild
er)

H
om

arus 
am

erican
u

s

G
row

th and m
o

rta
lity

 
o
f 

im
m

ature 
lo

b
ste

rs 
h
eld

 
fo

r m
ore 

th
an

 a 
y

e
a
r 

a
t 

5? 
15 

and 
2
0

°C
 
v

a
rie

d
 
d
ire

c
tly

 w
ith

 
tem

p
eratu

re.

L
o
b
sters 

ex
p

o
sed

 
to
 

m
ud 

su
sp

en
sio

n
s 

p
o
llu

te
d
 w

ith
 
e
fflu

e
n
t 

c
o

n
tain

in
g

 
y
ello

w
 p

h
o

sp
h

o
ru

s 
d
ied

 
a
fte

r 
se

v
e
ra

l 
d

ay
s. 

D
eath

 ap
p

eared
 
to
 

be 
due 

to
 

a
sp

h
y
x

ia
tio

n
.

In
 n

a
tu

re
, 

lo
b
ste

rs 
feed

 m
ain

ly
 

on 
sea u

rc
h
in

s, 
c
ra

b
s, 

m
u
ssels, 

tu
n

ic
a
te

s, 
s
ta

rfis
h
, 

p
o
ly

c
h
ae

te
s, 

sh
rim

p
, 

am
p
h
ip

o
d
s, 

b
a
rn

ac
les 

and 
sm

all 
fis

h
. 

M
ost 

fo
o
d
 
is
 

tak
en

 
a
liv

e
 

b
u

t 
th

e
re
 
is
 
little

 
ev

id
en

ce 
o
f 

can
n
ib

alism
. 

T
h
ere 

ap
p
ears 

to
 

be 
little

 
co

m
p
etitio

n
 b

etw
een

 ro
ck

 
crab

s 
(C

an
cer 

irro
ra

tu
s) 

and 
lo

b
ste

rs.

T
he 

lo
b
ste

r 
p
o
p
u
la

tio
n
 

on 
an 

a
rtific

ia
l 

re
e
f 

b
u

ilt 
in
 

1965 
h-as 

p
ro

b
ab

ly
 reach

ed
 
its

 
m

axim
um

. 
T

ile
s 

a
ttra

c
t 

lo
b
ste

rs 
b
u
t 

a
re 

n
o
t 

d
u
rab

le 
enough 

fo
r u

se 
in
 
sh

allo
w
 w

ater.

E
fflu

e
n

t 
from

 
a 

b
leach

ed
 k

ra
ft 

p
u
lp
 m

iii 
h
ad no 

o
b
v
io

u
s 

e
ffe

c
ts 

on 
th

e 
ab

u
n
d
an

ce 
o
r 

d
istrib

u
tio

n
 
o
f 

lo
b
ste

rs. 
In
 
th

e 
la

b
o
ra

to
ry

, 
lo

b
ste

rs 
d
id
 
n
o
t 

av
o
id
 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

e
fflu

e
n
t 

up 
to
 

20$.

T
he 

fe
e
d
in

g
 
b
eh

av
io

u
r 

o
f 

lo
b
ste

rs 
w

as 
stim

u
la

te
d
 m

ore 
by 

sea-w
ater 

e
x
tra

c
ts 

o
f 

co
d
, 

sh
rim

p
 

and 
lo

b
ste

r 
th

an
 by am

ino 
a
c
id

s 
te

ste
d
 
alo

n
e 

o
r 

in
 
v

a
rio

u
s 

co
m

b
in

atio
n
s.

D
u
rin

g
 

3 
m

o
n
th

s’ 
w

in
ter 

sto
ra

g
e
, 

th
e 

m
o

rta
lity

 
ra

te
 

am
ong w

eak 
o
r 

in
ju

re
d
 
lo

b
ste

rs 
w

as 
3 

tim
es 

as 
h
ig

h
 
as 

am
ong 

v
ig

o
ro

u
s 

lo
b

ste
rs. 

L
o

b
sters 

p
ro

v
id

ed
 w

ith
 
d
rain

ag
e 

tile
s
 
fo

r 
co

v
er 

d
u

rin
g
 

sum
m

er 
sto

rag
e
 

su
rv

iv
ed

 
: 

.■ 
a
p
p
rec

ia
b
ly
 b

e
tte

r 
and 

h
ad

 m
uch 

le
ss 

a
lg

a
l 

g
ro

w
th
 th

an
 
th

o
se 

w
ith

o
u
t 

co
v

er.

L
o
b
ster 

serum
 
p

ro
te

in
 
c
o
n
c
e
n
tra

tio
n
s 

th
ro

u
g

h
o
u

t 
th

e 
y
ear 

are 
b
ein

g
 
re

la
te

d
 
to
 

re
p
ro

d
u
c
tiv

e
, 

m
o
u
ltin

g
 

and 
en

v
iro

n
m

en
tal 

c
y
c
le

s.

G
row

th 
d
a
ta 

d
eriv

ed
 

from
 
lo

b
ste

rs 
tag

g
ed

 w
ith

 ferro
m

ag
n

etic 
and 

S
p

h
y

rio
n
 
ta

g
s 

a
re 

b
ein

g
 
p

ro
cessed

 
fo

r p
u

b
lic

a
tio

n
.

T
he 

n
o
c
tu

rn
al 

b
eh

av
io

u
r 

o
f 

lo
b
ste

rs 
from

 M
ay 

to
 

N
ovem

ber w
as 

stu
d
ie

d
 

by 
scu

b
a 

d
iv

e
rs.

P
lan

k
to

n
 

tow
s 

co
n
firm

ed
 
th

a
t 

w
ild

 
lo

b
ste

rs 
co

n
ceiv

e, 
th

a
t 

em
bryos 

d
ev

elo
p
 

and 
la

rv
a
e
 
h

a
tch

 
in
 P

a
c
ific

 
w

a
ters. 

M
ore 

th
an
 

75$ o
f 

th
e 

h
atch

in
g

 
o
ccu

rred
 

b
etw

een
 
la

te
 

M
ay 

and 
e
a
rly

 
Ju

n
e. 

B
y 

O
cto

b
er, 

ab
o
u
t 

60$ 
o
f 

tra
p

p
ed
 

fem
ales 

w
ere 

b
e
rrie

d
, 

m
o
stly

 
a
ttrib

u
ta

b
le
 

to
 
P

a
c
ific

 
m

atin
g
s. 

T
he 

su
rv

iv
a
l 

o
f 

ju
v
e
n
ile

s 
(to

 
3
rd
 

and 
4

th
 y

e
a
r) 

is 
20$ am

ong 
g
ro

u
p
s 

a
t 

la
rg

e
 

in
 
p
en

s 
an

d 
alm

o
st 

100$ in
 
in

d
iv

id
u
a
l 

cag
es. 

R
ad

io
iso

to
p
es 

h
av

e 
b
een

 u
sed

 
fo

r m
ass 

n
a
rk

in
g
 an

d 
so

n
ic 

ta
g
s 

fo
r 

tra
c
k
in

g
 

and b
e
h
a
v
io

u
ra

l 
stu

d
ie

s.

U
sin

g
 
ecd

y
stero

n
e 

an
d 

in
o
k
o
ste

ro
n
e, 

lo
b
ste

rs 
w

ere 
fo

rced
 
in

to
 
la

te
 

p
re-m

o
u

lt 
c
o

n
d

itio
n
 b

u
t 

d
id
 n

o
t 

m
o
u
lt. 

M
a
te

rial 
show

ing 
in

se
c
t 

horm
one 

a
c
tiv

ity
 
iso

la
te

d
 

from
 
lo

b
ste

r 
b
lo

o
d
 
is
 
p
ro

b
ab

ly
 
in

o
k
o
ste

ro
n
e, 

ecd
y
stero

n
e 

o
r 

b
o
th

.D
eath

 o
f 

lo
b
ste

rs 
from

 
g

affk
em

ia 
is 

due 
to
 
d
e
p
le

tio
n
 
o
f h

ep
ato


p

a
n

c
re

a
tic

 
g
ly

co
g
en

, 
b
lo

o
d
 n

o
n
-p

ro
tein

 n
itro

g
e
n

, 
la

c
tic

 
a
c
id
 

and 
carb

o


h
y
d
ra

te
s.
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C
h

io
n
o

ecetes 
o
p
ilio

In
 
th

e 
new

 fish
e
ry
 
fo

r 
snow

 
(q

u
een

) 
c
ra

b
s, 

co
m

m
ercial 

lan
d
in

g
s 

ro
se
 

from
 

5 
000 m

e
tric 

to
n

s 
in
 
I968 

to
 

8 
4OO 

to
n
s 

in
 
I9

6
9

. 
T

he 
g

ro
w

th
 

p
er m

o
u
lt 

o
f m

ale 
and 

fem
ale 

im
m

ature 
crab

s 
d
id
 n

o
t 

d
iffe

r 
a
p

p
re

cia
b
ly

, 
av

erag
in

g
 

351° in
 carap

ace 
w

id
th
 

and 
I05¡

 
in
 w

eig
h
t. 

A
p
p
aren

tly
 

9-10 
m

o
u
lts 

from
 
th

e 
firs

t 
c
rab

sstag
e
 
a
re 

re
q
u
ire

d
 
to
 

reach
 m

atu
rity

,, 
F

ifty
 

p
e
rce

n
t 

o
f 

th
e 

m
ales 

and 
fem

ales 
a
re 

m
atu

re 
a
t 

57 
am
 

and 
50 

m
m
 re

sp
e
c
tiv

e
ly

, 
c
o

n
sid

e
rab

ly
 below

 m
ark

etab
le 

sise
. 

T
ag 

re
tu

rn
s 

in
d
ic

a
te
 
th

a
t 

snow
 crab

s 
a
re 

h
e
a
v
ily

 
e
x
p
lo

ite
d
 
in
 

som
e 

areas«
 

Few
 tag

g
ed
 
crab

s 
m

oved m
ore 

th
an

 
5  

m
ilesc 

U
p 

to
 

70io o
f n

o
n
-m

ark
etab

le 
crab

s 
can

 
escap

e 
from

 
tra

p
s 

w
ith

1 
1

/2
" 

w
ide 

sp
aces«
 

O
ne 

d
iv

e 
in
 

a 
su

b
m

ersib
le 

a
t 

50 
fath

o
m

s 
show

ed 
th

a
t 

m
ost 

crab
s 

ap
p
ro

ach
ed

 b
a
it 

u
p

-c
u

rre
n

t 
and 

p
re

fe
rre

d
 
h
e
rrin

g
 

o
v
er 

sh
rim

p
 

o
r 

cru
sh

ed
 
scallo

p
s«

S
u
rv

ey
s 

in
d
ic

a
te

d
 

good 
sto

ck
s 

o
f 

snow
 crab

s 
in
 b

ay
s 

alo
n
g
 
th

e 
so

u
th

 
and 

e
a
st 

c
o
a
sts 

o
f 

N
ew

foundland 
b

p
t 

y
ie

ld
e
d
 
p
o
o
r 

catch
es 

in
 
L

ab
rad

ero
 

O
f

2 
4OO 

tag
g
ed

 
crab

s 
re

le
a
se

d
 
in
 
T

rin
ity

 
S

ay, 
o
n
ly
 

100 
h

av
e 

b
een

 
re

tu
rn

e
d

 
to
 

d
ate«

E
le

c
tro

p
h
o
re

tic
 

stu
d
ie

s 
o
f 

C
hionoe

c
e
te

s 
from

 
th

e 
G

u
ii 

o
f 

S
t.

L
aw

rence 
and 

th
e
 

S
ea 

o
f 

Jap
an
 

show
 them

 to
 

be 
th

e 
sam

e 
sp

e
c
ie

s. 
T

h
is 

in
d
ic

a
te

s 
th

a
t 

th
e 

sp
e
cie

s 
is
 

alm
o
st 

circu
m

-p
o
lar 

an
d 

su
g
g
ests 

th
a
t 

th
e 

re
so

u
rc

e 
n
ay
 

be 
e
x
te

n
siv

e
.

D
enm

ark 
(H

om
e W

aters) 

(E.M
®
 

P
o
u
lsen

)

P
an

d
alu

s 
b

o
re

a
lis

A
 
c
ru

ise
 

w
as 

m
ade 

w
ith

 
th

e 
R

.V
. 

'’D
ana” 

from
 
1

st-l6
th
 
Ju

ly
 

19^9? 
in
 
th

e 
w

estern
 
S

k
ag

errak
 

and 
in
 
th

e 
n

o
rth

e
rn
 
N

o
rth

 
S

ea 
(e

a
st 

o
f 

F
lad

en
, 

F
lad

en
 

and 
th

e 
a
rea

 
n
o
rth

w
ard

s 
to
 
e
a
st 

o
f 

th
e
 

S
h
etlan

d
 
Isla

n
d

s). 
A
 
to

ta
l 

o
f 

34 X 
1
/2
 
h
o
u
rs 

h
au

ls 
w

ere m
ade 

in
 
d

a
y

lig
h

t 
w

ith
 th

e 
tra

w
l 

com
m

only 
u
sed

 by D
an

ish
 
fish

erm
en

 w
hen 

fish
in

g
 
fo

r 
d

eep
-sea 

p
raw

n
s, 

(m
esh 

sise
 

k
n
o
t 

to
 

k
n
o
t 

in
 

co
d

-en
d
 

14in
n

s 
b
e
lly

 
16-18 

m
m

, 
arm

s 
20-30 

m
m

, 
le

n
g

th
 

o
f 

h
ead

 
ro

p
e 

o
f 

ap
p
ro

x
im

ately
 

33*5 
m

). 
T

he 
c
a
tc

h
 in

 
each

 h
au

l 
w

as 
so

rte
d
, 

co
u
n
ted

 
an

d w
eig

h
ed
 by 

sp
e
c
ie

s, 
b

o
th
 praw

ns 
and 

fis
h
 c

a
tc

h
. 

S
am

ples 
o
f 

praw
ns 

(an
d 

fish
) 

w
ere 

sex
ed
 

and m
easu

red
.

Gra
n

gon 
C

rangon
D

u
rin

g
 
re

c
e
n
t 

y
ears 

a 
few

 
(3

-5
) 

v
e
sse

ls 
h

av
e 

b
een

 
p
e
rm

itte
d
 
to

 
co

n
d

u
ct 

an 
ex

p
erim

en
tal 

fish
e
ry

 w
ith

 
beam

 
tra

w
l 

(le
n

g
th
 
o
f beam

 
7*5 

m
, 

m
esh 

siz
e
 
in
 
co

d
-en

d
 

9 
mm 

from
 k

n
o
t 

to
 
k

n
o

t) 
in
 
th

e 
W

adden 
S

ea 
aro

u
n

d
 
th

e 
so

u
th

ern
 
p
a
rt 

o
f R

em
e 

(c
lo

se
 

to
 

th
e 

G
erm

an 
b
o
rd

e
r). 

T
h
is 

ex
p

erim
en

tal 
fish

e
ry

 h
as 

b
een

 
su

p
e
rv

ise
d

. 
S

am
ples 

o
f 

th
e 

catch
es 

h
av

e 
b
een

 
exam

ined 
in

 
v

a
rio

u
s 

seaso
n
s, 

an
d 

e
x

p
e
rts 

h
av

e 
o
c
c
a
sio

n
a
lly

 
b
een

 
ab

o
ard

 
th

e 
v
e
sse

ls 
fish

in
g
 

and 
sam

p
led 

th
e 

c
a
tc

h
. 

D
ata 

h
av

e 
b
een

 
c
o

lle
c
te

d
 
as 

to
 

am
ounts 

cau
g
h
t 

p
e
r 

h
au

l 
o
f 

sh
rim

p
s 

and 
o
f 

b
y

-catch
 

(sm
a
lle

r 
fis

h
); 

m
easu

rem
en

ts 
o
f 

sh
rim

p
s 

(an
d
 
fis

h
), 

co
u

n
tin

g
s 

and w
eig

h
in

g
s 

h
av

e 
b

een
 
c
a
rrie

d
 
o
u
t 

b
o

th
 

o
f 

th
e 

am
ounts 

re
ta

in
e
d
 

(fo
r m

ark
etin

g
) 

by 
th

e 
so

rtin
g
 m

achine 
and 

o
f 

th
e 

u
n
d
e
rsiz

e
d
 

sh
rim

p
s 

an
d 

o
th

e
r 

an
im

als 
d
isc

a
rd

e
d
.

G
reen

lan
d

 

(E
. 

S
m

id
t)

P
an

d
alu

s 
b
o
re

a
lis

T
raw

lin
g
 
ex

p
erim

en
ts 

w
ere 

co
n

tin
u

ed
 
in
 
in

sh
o

re 
w

aters 
(m

ain
ly

 
in

 G
odthâb 

d
is

tric
t) 

and 
in
 
th

e 
D

av
is 

S
tra

it 
(n

o
rth

 
o
f 

S
to

re 
H

e
lle

fisk
e

 
R

ank, 
in
 th

e 
S

h
k
k
ertoppen D

eep 
and 

in
 
th

e 
G

odthâb 
D

eep
). 

G
ood 

catch
es 

o
f 

b
ig
 
siz

e
d
 praw

ns 
w

ere 
m

ade 
on 

th
e 

o
ffsh

o
re 

g
ro

u
n
d
s, 

how
ever 

th
e 

co
m

m
ercial 

fish
e
ry
 
is
 

alm
o
st 

e
n

tire
ly
 
c
a
rrie

d
 
o
u
t 

in
 
th

e 
in

sh
o

re 
w

a
ters, 

w
here 

b
o

tto
m

 
and w

eath
er 

co
n
d
ito

n
s 

are 
m

ore 
co

m
fo

rtab
le.

F
in

lan
d

(S
.G

. 
S

e
g
e
rstrâ

le
)

A
rch

ip
elag

o
 

R
esearch

 
In

s
titu

te
 
a
t 

S
e
ilis 

C
o
n
tin

u
atio

n
 
o

f 
th

e 
w

ork 
on 

th
e 

b
io

lo
g
y
 
o
f 

C
rangon 

C
rangon.
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F
ran

ce 

(L
. 

M
a
rte

il)

H
om

ard

L
es 

ex
p
érien

ces 
de 

rep
eu

p
lem

en
t 

d
es 

c
ô
te

s 
du 

F
in

istè
re
 

o
n
t 

é
té

 
p

o
u

rsu
iv

ie
s. 

D
ans 

la
 
ré

g
io

n
 

de 
l'ile

 
d

’^Y
eu, 

on 
a 

c
o
n
staté

' une au
g

m
en

tatio
n

 
ré

g
u
liè

re
 

du 
p

o
id

s 
u
n
ita

ire
 
d

’une 
an

n
ée 

a 
l
’a

u
tre

, 
une 

é
lé

v
a
tio

n
 

du 
ren

d
em

en
t 

n
u
m

ériq
u
e, 

un 
accro

issem
en

t 
du 

ren
d

em
en

t 
p

o
n

d
éral.

D
es 

e
ssa

is 
d

’élev
ag

e 
de 

hom
ard 

o
n

t 
é
té
 
te

n
té

s.

L
an

g
o

u
steL

’a
c
c
lim

a
ta

tio
n
 

de 
la
 
lan

g
o

u
ste 

du 
C

ap, 
Jasu

s 
la

la
n
d
e
i, 

se 
p
o
u
rsu

it. 
1 

891 
la

n
g
o
u
stes, 

m
âles 

e
t 

fe
m

e
lles, 

o
n

t 
é
té
 

im
m

ergées 
en

1969.

n
o

rv
eg

icu
s

E
n 

a
v
ril 

19^9» 
l

’In
s
titu

t 
d

es 
P

êch
es 

a 
p
ro

céd
é, 

à 
b
o
rd
 d

u
"R

o
sely

s", 
au

x 
e
ssa

is 
d

’un 
c
h
a
lu

t 
s
é
le

c
tif 

d
e
stin

é
 

à 
la
 

p
êch

e 
de 

la
 
la

n
g
o
u
stin

e
. 

D
ans 

ce 
c
h
a
lu

t, 
une 

naxope 
de 

s
é
le

c
tiv

ité
 

sép
are 

deux 
p

o
ch

es 
su

p
erp

o
sées s 

la
 

poche 
in

fé
rie

u
re
 

(m
a
illes 

de 
25 

m
m
 

de 
c
ô
té

) 
e
st 

d
e
stin

é
e
 

à 
re

c
u
e
illir 

le
s 

la
n
g
o

u
stin

e
s; 

d
an

s 
la
 

poche 
su

p
é
rie

u
re 

se 
c
o
n
c
en

tren
t 

le
s 

p
o
isso

n
s 

que 
le

u
r 

com
portem

ent 
am

ène 
à 

n
ag

er 
v

e
rs 

le
 

dos 
du 

file
t. 

U
n m

aillag
e
 

ad
éq

u
at 

p
erm

et 
aux 

p
iu

s 
jeu

n
es 

e
t 

notam
m

ent 
aux m

erlu
ch

o
n

s 
de 

s
’éch

a]?p
er, 

a
lo

rs 
que 

le
s 

in
d
iv

id
u
s 

a
tte

ig
n
a
n
t 

la- ta
ille

 
lé

g
a
le
 

so
n
t 

re
te

n
u
s.

P
ar 

a
ille

u
rs 

la
 

"P
e
la

g
ia

” 
a 

e
ffe

c
tu

é
 

du 
11 

a
v
ril 

au
 

2 
m

ai 
une 

p
ro

sp
ec

tio
n
 
d
es 

v
a
siè

re
s 

du G
o
lfe 

de 
G

ascogne 
c
a
r 

e
lle

s 
c
o
n
stitu

e
n
t 

le
s 

p
rin

cip
a
u
x
 

fo
n
d
s 

à 
N

ephrops 
d
an

s 
c
e
tte

 
ré

g
io

n
. 

L
a 

co
m

p
o
sitio

n
 

en 
ta

ille
 

d
es 

c
a
p
tu

re
s 

e
t 

la
 

fau
n
e 

a
sso

c
ié

e
 

o
n
t 

é
té
 
é
tu

d
ié

e
s. 

L
es 

la
n
g
o
u

stin
e
s 

re
p
ré

se
n
te

n
t, 

xoour 
l

’en
sem

b
le, 

5*5Í0 d
es 

c
a
p
tu

re
s 

e
t 

le
s 

m
erlu

ch
o
n
s 

41^« 
Il 

co
n
v
ien

t 
ég

alem
en

t 
de 

rem
arq

u
er 

que 
su

r 
le

s 
fo

n
d
s 

situ
é
s 

à p
ro

x
im

ité 
d
es 

c
e
n
tre

s 
de 

p
êch

e 
le

s 
p
iu

s 
im

p
o

rta
n

ts, 
la
 
p
ro

p
o
rtio

n
 

de 
N

ephrops 
m

esu
ran

t 
m

oins 
de 

10 
cm
 

de 
lo

n
g
u
eu

r 
to

ta
le
 

p
eu

t 
a
tte

in
d

re
 

78%
.

E
n
fin

 
la
 
s
é
le

c
tiv

ité
 

d
es 

file
ts
 

en 
p
o
ly

am
id

e 
d

an
s 

la
 

p
êche 

de 
la
 
la

n
g
o
u
stin

e 
a 

fa
it 

l
’o

b
je

t 
d

’une 
étu

d
e 

d
o
n
t 

le
s 

ré
su

lta
ts 

o
n
t 

é
té

 
p
ré

se
n
té

s 
à 

la
 
d
e
rn

iè
re
 
réu

n
io

n
 
s
ta

tu
ta

ire
 

du 
C

o
n

seil.

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

fisc
h

e
re

i’ 
to
 

a
sse

ss 
th

e 
sh

ares 
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 

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 440 

sam
p

les 
(=
 

2 
178 

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

üsun, 
C

uxhaven, 
N

e
u
h
a
rlin

g
e
rsie

l, 
D

o
rn

u
m

ersiel, 
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
.

T
he 

in
v
e
stig

a
tio

n
s 

on 
th

e 
d
istrib

u
tio

n
 
o
f 

shrim
i) 

la
rv

ae
 

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

.

In
v
e
stig

a
tio

n
s 

on 
th

e 
in

fe
c
tio

n
 
o
f 

C
rangon 

C
rangon w

ith
 th

e 
so

- 
c
a
lle

d
 
sp

o
t 

d
ise

a
se 

w
ere 

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’.

P
an

d
alu

s 
sp

.

N
um

erous 
sam

x>les 
o
f d

eeiu-sea 
praw

n 
c
atc

h
es 

m
ade 

on 
th

e 
o
ccasio

n
 

o
f 

tw
o 

re
se

ra
c
h
 
c
ru

ise
s 

o
f 

R
.S

. 
"F

rie
d
ric

h
 H

ein
ck

e" 
in
 
F

arn
e 

D
eeps 

area 
and 

on 
th

e 
F

lad
en
 

G
round w

ere 
tak

en
 

and 
an

aly
sed

 
as 

to
 
th

e
ir 

sp
e
cie

s 
and 

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 
gam

m
arus

R
earin

g
 

and 
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
ell 

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
.
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C
ru

stacean
 
p
ro

g
ram

e 
fo

r 
1970 

C
rangon 

C
rangon

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 

by 
sp

e
cie

s 
and 

le
n

g
th
 an

d w
ork 

on 
th

e 
la

rv
ae
 
d
istrib

u
tio

n
 

on 
th

e 
G

erm
an 

c
o

a
st, 

on 
th

e 
in

fe
c
tio

n
 
o
f 

C
rangon w

ith
 th

e 
sp

o
t 

d
ise

a
se 

sh
a
ll 

be 
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’. 
R

earin
g

 
ex

p
erim

en
ts 

sh
a
ll 

be 
c
a
rrie

d
 
o
u
t.

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
a
tch

e
s 

m
ade 

by R
.S

. 
"F

rie
d
ric

h
 H

ein
ck

e" 
in
 
th

e
 
F

o
rth

 S
ea 

sh
a
ll 

be 
co

n
tin

u
ed

. 
S

p
ecial 

em
p
h
asis 

sh
a
ll 

be 
g
iv

en
 

on 
th

e 
d

istrib
u

tio
n
 
o
f P

an
d
alu

s 
b
etw

een
 
th

e 
F

lad
en

 
G

round 
and 

th
e 

N
orw

egian 
ch

an
n
el.

H
om

arus 
gam

m
arus

R
earin

g
 

and 
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
ica

l 
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
.

Ic
ela

n
d

(U
. 

S
k
ú
la

d
o
ttir)

P
an

d
alu

s 
b
o
re

a
lis

F
o
u
r 

e
x
p
lo

ra
to

ry
 
su

rv
ey

s 
w

ere 
c
a
rrie

d
 
o

u
t 

aro
u
n
d
 
Ic

e
la

n
d
, 

and 
th

re
e
 

o
f th

e
se
 
y

ie
ld

e
d
 
p

o
sitiv

e
 
re

su
lts

. 
D

u
rin

g
 
th

e 
y
ear 

th
e 

praw
n 

g
ro

u
n

d
s 

in
 B

riö
a
fjö

rö
u

r w
ere 

tak
en
 
in

to
 

co
n
tin

u
o
u
s 

u
se

. 
H

ere 
a 

new
 p

ro
b
lem

 
a
ro

se
, 

i.e
. 

th
e
 
c
a
tc

h
 in

 
th

e 
praw

n 
traw

l 
co

n
tain

ed
 

a 
la

rg
e
 
b
y
-c

atc
h
 
o
f 

fis
h
. 

T
he 

tra
w

lin
g
 
ex

p
erim

en
ts 

in
 
S

ey
S

isfjö
rS

u
r 

by 
an 

ex
p
erien

ced
 

praw
n 

c
a
p
ta

in
 h

ad 
n

e
g

a
tiv

e 
re

su
lts

. 
In
 
an
 o

ffsh
o

re
 

e
x
p
lo

ra
to

ry
 
su

rv
ey
 

a 
se

le
c
tiv

e
 

traw
l 

o
f 

th
e 

F
ren

ch
 
ty

p
e 

w
as 

trie
d
. 

T
he 

tra
w

l 
h
as 

tw
o 

co
d
-en

d
s, 

one 
is 

d
esig

n
ed
 
to
 

c
a
tc

h
 p

raw
n, 

th
e 

o
th

e
r N

orw
ay 

lo
b
ste

r 
o
r 

fish
. 

T
h
is 

p
ro

v
ed

 
su

c
c
e
ssfu

l.

T
he 

stom
ach 

c
o
n
ten

ts 
o
f 

P
an

d
alu

s 
b
o
re

a
lis 

an
d 

P^_ m
o
n
tag

u
i 

w
ere 

ex
am

in
ed

.R
esearch

 h
as 

b
een

 
c
a
rrie

d
 

o
u

t 
in
 
th

e
 

sam
e 

m
anner 

as 
b
efo

re 
co

n
cern

in
g
 

sam
p

les 
an

d 
c
o

lle
c
tin

g
 
o
f 

c
a
tc

h
 and 

e
ffo

rt 
d
a
ta

.

N
ephrops 

n
o
rv

eg
icu

s

A
 num

ber 
o
f 

o
u
t 

o
f 

seaso
n
 N

orw
ay 

lo
b
ste

r 
su

rv
ey

s 
h

av
e 

b
een 

c
a
rrie

d
 

o
u
t 

to
 
in

v
e
stig

a
te
 
v
a
rio

u
s 

a
sp

ec
ts 

o
f 

sto
c
k
 
co

m
p
o
sitio

n
. 

T
hese 

su
p

p
lem

en
ted

 
th

e 
ro

u
tin

e
 

sam
p
lin

g
 
d
u
rin

g
 
th

e 
fish

in
g
 
seaso

n
 

(1
5

th
 M

ay 
- 

3
0
th
 

S
ep

tem
b
er). 

M
a
te

rial 
on 

o
v
ary

 
and 

e
x

te
rn

a
l 

egg 
d
ev

elo
p
m

en
t, 

p
re

se
n
tly

 
b
ein

g
 w

orked u
p
, 

in
d
ic

a
te

s 
a 

tw
o 

y
e
a
rs’ 

b
reed

in
g
 
c
y

c
le

. 
C

atch
-co

m
p
o
sito

n
 

d
a
ta 

and 
an 

in
c
re

ase
d
 
c
a
tc

h
/e

ffo
rt 

su
g

g
est 

a h
ig

h
 
re

c
ru

itm
e
n
t 

to
 

th
e 

c
a
tc

h
a
b
le 

sto
c
k
 
in
 

1969 
in

 m
ost 

a
re

a
s.

Ire
la

n
d

 

(F
.A

. 
G

ib
so

n
)

H
om

arus 
gam

m
arus,

T
he 

cen
su

s 
o
f 

tra
p
 

and 
b
o
at 

p
a
rtic

ip
a
tio

n
 
in
 
th

e 
Iris

h
 
lo

b
ste

r 
fish

e
ry

, 
w

hich
 w

as 
com

m
enced 

in
 
I9

6
8

, 
w

as 
co

n
tin

u
ed

 
in
 

1969«

T
he 

d
ia

ry
 

sy
stem

 
fo

r 
d

e
term

in
a
tio

n
 
o
f 

c
a
tc

h
 and 

e
ffo

rt 
in
 
th

e
 
lo

b
ste

 
fish

e
ry

, 
co

n
tin

u
ed
 
in
 
I9

6
9

, 
b

u
t 

d
isa

p
p
o
in

tin
g
ly

, 
th

e 
num

ber 
o
f 

fish
erm

en
 

w
ho 

c
o
n
trib

u
te

d
 
to
 

th
e 

schem
e 

v
o
lu

n
ta

rily
, 

w
as 

n
o
t 

a
p

p
rec

iab
ly
 m

ore 
th

an
 
in

 
1
9
6
8

. 
N

o
n
eth

eless, 
th

is 
in

fo
rm

a
tio

n
 
is
 

o
f g

re
a
t 

v
alu

e 
and w

ill 
co

n
tin

u
e 

to
 

be 
c
o
lle

c
te

d
 
in
 

com
ing y

e
a
rs.

T
he 

c
a
tc

h
 o

f 
lo

b
ste

rs 
w

as 
sam

p
led 

a
t 

tw
o 

c
e
n

tre
s. 

A
t 

one 
o

f 
th

e
se

, 
th

e 
c
a
tc

h
 by 

a
li 

th
e 

fle
e
t 

w
as 

exam
ined 

th
ro

u
g
h
o
u
t 

th
e 

p
e
rio

d
 

from
 

June 
to
 

th
e 

end 
o
f A

u
g
u
st, 

I969. 
A

t 
th

e 
o

th
e
r 

c
e
n
tre

, 
som

e 
7 

000 
lo

b
ste

rs 
o
r 

ab
o
u
t 

14$
 o

f 
th

e 
to

ta
l 

Iris
h
 
c
a
tc

h
 w

ere 
ex

am
in

ed
, 

w
h
ich 

cam
e 

from
 m

any 
p

a
rts 

o
f 

th
e
 
c
o

a
st.
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Thia re
se

a
rc

h
 w

ork 
on 

th
e
 

d
ev

elo
p
m

en
t 

o
f 

th
e 

lo
b
ste

r 
o
v
ary

 w
as 

b
ro

u
g
h
t 

to
 

an 
ad

v
an

ced
 
sta

g
e 

in
 
I969 

and w
ill 

co
n
tin

u
e 

in
 

1
9
7
0

, 
w

hen 
a 

co
m

p
leted

 
re

p
o
rt 

m
ay be 

ex
p
ected

 
fo

r 
p
re

se
n
ta

tio
n
 
to
 
th

is 
C

om
m

ittee.

N
ephrops 

n
o
rv

eg
icu

s

C
om

m
ercial 

sam
p
les 

w
ere 

exam
ined d

u
rin

g
 
th

e 
m

ain N
ephrops 

fish
in

g
 

seaso
n
 

(A
p
ril-O

cto
b
er) 

and 
to
 

a 
sm

all 
e
x
te

n
t 

o
u
tsid

e 
it. 

S
am

ples 
c
o

n
siste

d
 
o
f 

th
re

e
 
p

a
rts; 

th
e 

w
hole 

c
a
tc

h
, 

re
je

c
te

d
 w

hole 
sm

all 
N

ep
h

ro
p

s, 
and 

re
je

c
te

d
 
fro

n
t 

ends 
o
f m

ark
etab

le 
N

ep
h
ro

p
s, 

o
f w

h
ich 

’ta
ils

’ 
o
n
ly

 
a
re 

so
ld

,A
 re

se
a
rc

h
 v

e
sse

l 
c
ru

ise
 
to
 

stu
d
y
 
d
istrib

u
tio

n
 
o
f 

d
e
n
sity

, 
siz

e
, 

sex
 
ra

tio
: 

e
tc

., 
w

as 
u

n
d

ertak
en

 
in
 
S

ep
tem

b
er, 

and 
an

o
th

er 
to
 

stu
d
y

d
iu

rn
a
l 

v
a
ria

tio
n
s 

in
 
th

e 
c
a
tch

 a
t 

d
iffe

re
n
t 

d
ep

th
s, 

in
 

N
ovem

ber 
19^9*

L
arv

ae 
w

ere 
sam

p
led by 

tin
-to

w
n
e
t 

from
 A

p
ril 

to
 
Ju

ly
 

19&
9? 

to
 

fu
rth

e
r 

th
e
 

stu
d
y
 
o
f g

ro
w

th
 
d
u
rin

g
 
th

e 
la

rv
a
l 

p
h

ases 
an

d 
an

y 
la

rv
a
l 

m
ovem

ents.

A
bout 

40 
la

rv
a
e
 

w
ere 

tak
en

 
a
liv

e
 

an
d h

eld
 
in
 
c
a
p

tiv
ity

, 
to

 
o
b
ta

in
 
d

a
ta 

on 
stag

e
 
d
u
ra

tio
n

, 
and 

carap
ace 

le
n
g
th
 an

d g
ro

w
th

-ra
te 

in
 

p
o
st 

la
rv

a
e
. 

F
iv

e 
p
o
st 

la
rv

a
e
 

su
rv

iv
ed

 
th

is 
ex

p
erim

en
t 

o
f w

h
ich tw

o 
su

b


se
q

u
e
n

tly
 m

o
u

lted
.

P
a
lin

u
ru

s 
elep

h
as

B
ecau

se 
o
f 

o
th

e
r m

ore 
p
re

ssin
g
 
s
ta

ff 
com

m
itm

ents, 
it 

w
as 

n
o
t 

p
o
ssib

le
 
to
 

co
n
tin

u
e 

w
ork 

on 
th

is 
sp

e
cie

s 
in
 
I9

69« 
T

he 
w

ork w
ill 

be 
resum

ed 
as 

soon 
as 

p
o

ssib
le

.

A
 
sin

g
le
 
sp

e
cie

s 
o
f 

c
ra

y
fish

, 
A

stacu
s 

p
a
llip

e
s, 

is
 

fo
u
n
d
 in

 
fre

sh
- 

w
aters 

in
 Ire

la
n
d
. 

A
p
art 

from
 
c
a
su

a
l 

o
b
serv

a
tio

n
s 

no 
stu

d
ie

s 
h
av

e 
b
een m

ade 
on 

th
e 

Iris
h
 p

o
p
u
la

tio
n
s. 

B
eg

in
n
in

g
 
in
 

19^7 
an 

in
v
e
stig

a
tio

n
 h

as 
b
een 

m
ade 

o
f 

th
e 

sto
ck

s 
in

 W
h
ite 

L
ak

e, 
a 

30 
h

e
c
ta

re
 

lim
esto

n
e 

lak
e 

in
 
th

e
 

m
id

la
n

d
s, 

T
he 

firs
t 

re
p
o
rt 

o
f 

th
is 

w
ork 

w
ill 

be 
p

u
b

lish
ed
 
sh

o
rtly

 
in
 
Irish

 
F

ish
e
rie

s 
In

v
e
stig

a
tio

n
s.

It 
w

as 
fo

u
n

d
 
th

a
t 

in
 m

ale 
sp

ecim
ens 

from
 

55 
nn 

to
 
I05 

nm
 
to

ta
l 

le
n

g
th

, 
m

easu
rem

en
t 

o
f 

th
e 

fu
ll 

le
n
g
th
 
o
f 

th
e 

carap
ace 

(fro
m
 
tip

 
o
f 

ro
stru

m
 
to
 
m

id
-p

o
in

t 
o
f h

in
d
 m

arg
in

) 
gave 

th
e
 
b
e
st 

re
la

tio
n
sh

ip
 
to
 

th
e 

w
eig

h
t 

and 
th

is 
m

easu
rem

en
t 

w
ill 

be 
m

ade 
in
 
fu

tu
re
 

w
ork 

on 
th

e 
sp

e
c
ie

s.
T

he 
c
ra

y
fish

 w
ere 

le
a
st 

a
c
tiv

e
 
in
 
th

e 
m

onth 
o
f M

arch and 
a
c
tiv

ity
 w

as 
a
t 

its
 
g

re
a
te

st 
from

 
Ju

ly
 
to
 

O
cto

b
er. 

M
atin

g
 
to

o
k
 p

lace 
in
 
S

ep
tem

b
er, 

eggs 
w

ere 
la

id
 
in
 

N
ovem

ber 
an

d 
th

e 
young h

ad
 
le

ft 
th

e
ir m

o
th

ers 
by 

th
e 

end 
o
f 

Ju
n

e. 
A

'p
a
rtic

u
la

rly
 
in

te
re

stin
g
 p

o
in

t 
w

as 
th

a
t 

la
rg

e
 

sp
ecim

ens 
(carap

ace 
le

n
g

th
 g

re
a
te

r 
th

an
 

46 
m

m
) 

v
irtu

a
lly

 
d
isap

p
eared

 
from

 
th

e 
c
a
tch

e
s 

from
 

m
id

-S
ep

tem
b

er u
n
til 

Ju
n

e. 
U

sin
g 

a m
ark

- 
and 

recap
tu

re-';tech
n

iq
u

e 
it 

w
as 

e
stim

ate
d
 
th

a
t 

th
e
 
p
o
p
u
la

tio
n
 
o
f 

th
e
 
la

k
e 

w
as 

37 
000 

in
d

iv
id

u
a
ls 

o
f 

th
e 

siz
e
 
ran

g
e 

cap
tu

red
 

(30 
mm 

to
 

54 m
m
 
carap

ace 
le

n
g

th
; 

72 
mm 

to
 

102 
mm 

fu
ll 

le
n

g
th

). 
W

h
ite 

L
ake 

is 
b
e
liev

e
d
 
to
 

h
av

e 
an
 
e
x

c
e
p

tio
n

a
lly

 
la

rg
e

 
sto

c
k
 
o
f 

c
ra

y
fish

. 
O

b
serv

atio
n

s 
to
 

d
ate 

su
g
g
est 

th
a
t 

th
e
 

sp
e
cie

s 
is 

v
ery

 
sc

arc
e 

in
 
th

e 
la

rg
e
r 

la
k

es 
in
 
th

e
 

co
u
n
try

 th
o
u
g
h
 p

le
n
tifu

l 
in
 
c
e
rta

in
 

riv
e
rs.

Ita
ly

N
eth

erlan
d

s 

(P
. 

K
o

rrin
g

a)

G
rangon 

C
rangon

T
he 

N
e
th

e
rla

n
d
s’ 

sh
rim

p
 re

se
a
rc

h
 w

as 
in
 

19^9 
m

ain
ly
 
fo

cu
ssed

 
on 

a
c
tu

a
l 

d
iffic

u
ltie

s
 

ex
p

erien
ced

 
in
 
th

e 
B

u
tch

 
sh

rim
p
 
fish

e
ry

. 
T

he 
m

ain 
cau

se 
o
f 

th
e 

p
ro

b
lem

s 
ap

p
eared

 
to
 

be 
o

v
e
rfish

in
g

. 
Tw

o 
ty

p
es 

o
f 

o
v
e
rfish

in
g
 * 

.
sh

o
u
ld
 be 

d
istin

g
u

ish
e
d

s 
o
v
e
r-e

x
p
lo

ita
tio

n
 

and 
irra

tio
n
a
l 

e
x
p
lo

ita
tio

n
.

T
he 

la
tte

r 
p
o
in

t 
h
as 

b
een

 
th

e 
m

ajo
r 

su
b

je
c
t 

o
f B

u
tch

 
sh

rim
p
 
re

se
a
rc

h
 
fo

r 
te

n
 y

e
a
rs. 

To 
sto

p
 
th

e 
irra

tio
n

a
l 

e
x

p
lo

ita
tio

n
 
o
f 

th
e 

sh
rim

p
 

sto
ck

 and 
to
 

sav
e 

th
e 

liv
e
s 

o
f 

c
o

u
n

tle
ss 

u
n

d
ersized

 
fla

tfis
h
 
th

e 
rep

lacem
en

t 
o
f 

th
e 

o
b

so
le

te
 

sh
ak

in
g
 
siev

e
 

by 
th

e 
new

 d
ev

elo
p
p
ed
 
ro

ta
tin

g
 
siev

e 
fo

r 
sh

rim
p

 
so

rtin
g
 

on b
o
ard

 w
as 

stro
n
g
ly
 
stim

u
la

te
d
 

by 
th

e 
G

overnm
ent. 

T
he 

new
 

ro
ta

tin
g
 
siev

e
 
h
as 

b
een

 im
p
ro

v
ed
 
in
 

1969«
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A
t 

p
re

se
n
t, 

o
n

ly
 

1 
o
u
t 

o
f 

10 
sh

rim
p
s 

k
ille

d
 

by 
th

e
 

D
utch

 
sh

rim
p

 
fish

e
ry
 
is 

a 
co

n
su

m
p
tio

n
 

sh
rim

p
 
o
f 

co
m

m
ercially

 
a
c
c
ep

ta
b

le 
siz

e
. 

R
atio

n
al 

e
x
p
lo

ita
tio

n
 
o
f 

th
e 

D
utch

 
sh

rim
p
 

sto
ck
 
in

v
o
lv

es 
en

d
in

g
 
th

e 
o
v
e
r-e

x
p
lo

ita
tio

n
 

if
 
th

e 
fish

in
g
 
in

te
n
sity

 rem
ain

s 
c
o
n
sta

n
t 

a
t 

th
e 

p
re

se
n

t 
le

v
e
l.

D
u
rin

g 
th

e 
y
ear 

19^9 
a 

re
g

u
la

r 
sh

rim
p
 
la

rv
ae
 

su
rv

ey
 
h
as 

b
een 

c
a
rrie

d
 

o
u
t 

in
 
th

e 
c
o
a
sta

l 
w

aters 
o
f 

th
e
 
N

eth
erlan

d
s 

and 
sh

rim
p
 
in

v
e
stig

a
tio

n
s 

h
av

e 
b

een
 m

ade 
in
 
th

e 
w

estern
 W

adden 
S

ea 
an

d 
in
 
th

e 
Z

eelan
d
 
e
stu

a
rie

s.

N
orw

ay

(K
.R

. 
G

u
n

d
ersen

)

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
 w

ere 
co

n
tin

u
ed
 
in
 

an 
attem

p
t 

to
 

d
eterm

in
e 

th
e 

m
ost 

eco
n
o
m

ical 
m

inim
um

 
siz

e
. 

T
he 

m
a
te

ria
l 

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

inim
um

 
le

g
a
l 

siz
e

 
in

 N
orw

ay 
to

-d
ay
 
is 

22 
cm
 
to

ta
l 

le
n
g
th

).

L
o
b
sters 

fo
r 

tag
g
in

g
 w

ere 
tak

en
 

from
 

co
m

m
ercial 

c
a
tch

e
s 

a
t 

a 
lo

b
ste

r 
pond 

so
u
th
 
o
f B

erg
en

. 
219 

o
f 

th
e
 

tag
g
ed
 
an

im
als 

w
ere 

lib
e
ra

te
d

 
in
 
B

u
sep

o
llen

 
so

u
th
 
o
f 

B
erg

en 
and 

309 
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

e
a
r 

in
 
O

cto
b
er 

an
d 

N
ovem

ber.

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 
c
atc

h
es 

re
c
eiv

e
d
 
a
t 

a 
lo

b
ste

r 
pond w

ere 
c
o
n
tro

lle
d
. 

T
he 

fo
llo

w
in

g
 
d
a
ta

, 
to

ta
l 

and 
carap

ace 
le

n
g

th
, 

w
eig

h
t, 

sex
 

and 
fem

ales 
c
a
rry

in
g
 

eg
g

s 
w

ere 
reco

rd
ed

. 
T

h
is 

w
ork w

as 
c
a
rrie

d
 
o
u
t 

d
u

rin
g
 
th

e
 
fish

in
g
 
seaso

n
 
in
 
sp

rin
g
 

and 
autum

n.

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 

in
 

Î96&
 
in
 
th

e 
H

je
lte

fjo
rd
 
a
re

a
.

In
 
a
d
d
itio

n
, 

th
e 

su
tu

re 
tag

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

orw
egian m

etho
d
. 

311 
and 

664 
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
.

B
ecau

se 
o
f 

th
e 

v
ery

 
v

a
ria

b
le
 
q
u
a
lity

 
o
f 

crab
s 

so
ld
 
a
liv

e
, 

th
e 

dem
and 

fo
r 

crab
s 

o
f 

g
u

aran
teed
 

q
u
a
lity

 
h

as 
c
o
n
sta

n
tly

 
in

c
re

a
se

d
.

In
 
o
rd

er 
to
 
in

v
e
stig

a
te
 
th

e 
p
o
s
s
ib

ilitie
s
 

o
f 

p
ro

d
u
cin

g
 
h

ig
h

 
q

u
a
lity

 
crab

s 
by 

feed
in

g
 

an 
ex

p
erim

en
t 

on 
crab

s 
in
 
b
a
sin

s 
w

as 
c
a
rrie

d
 

o
u
t 

from
 
th

e 
la

s
t 

d
ay

s 
o
f 

Ju
ly
 
to
 

th
e 

b
eg

in
n
in

g
 
o
f N

ovem
ber.

P
o
lan

d

(L
. 

Z
m

u
d
zin

sk
i)

T
he 

b
io

lo
g

y
 
o
f 

com
m

on 
sh

rim
p

, 
C

rangon 
C

rangon an
d 

praw
n, 

P
alaem

on 
a
d

sp
e
rsu

s, 
w

as 
in

v
e
stig

a
te

d
 
in
 G

dansk 
B

ay.

P
o
rtu

g
al 

(H
. 

V
ile

la
)

S
am

p
lin

g
 
o
f 

c
atc

h
es 

o
f 

sh
rim

p
s 

from
 n

o
rth

-w
est 

A
fric

a
n
 c

o
a
st 

an
d 

th
e
 
P

o
rtu

g
u
ese 

so
u
th
 c

o
a
st.

S
tu

d
ies 

on 
sex

u
al 

m
a
tu

rity
 
o
f 

P
en

aeu
s 

k
eratn

rm
c 

from
 
th

e 
P

o
rtu

g
u
ese 

so
u
th
 c

o
a
st.

P
rogram

m
e 

fo
r 

1970

S
tu

d
ies 

on 
c
u
ltu

re
s 

o
f 

sh
rim

p
s 

and 
N

ephrops.

C
an

cer 
P

ag
u
ru

s
T

he 
stu

d
y
 
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
 
is

- 
- 

« 
1----------
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R
o
u
tin

e 
o
b
se

rv
a
tio

n
s 

on 
th

e 
siz

e
 

co
m

p
o
sitio

n
 
o
f 

crab
s 

on 
th

e 
Y

o
rk

sh
ire 

and 
N

o
rfo

lk
 
c
o
a
sts 

have 
b
een

 
co

n
tin

u
ed

.

C
rangon 

C
rangon

A
 
su

rv
ey
 
o
f 

th
e 

a
rea

 
in
 

and 
a
d
jac

e
n
t 

to
 
th

e
 

T
ham

es 
e
stu

a
ry

 
show

ed 
th

a
t 

in
 
Ju

n
e 

brow
n 

sh
rim

p
s 

w
ere 

w
id

ely
 
p

re
sen

t 
b

u
t 

o
n
ly
 
in
 

co
m

m
ercial 

d
e
n
sitie

s 
on 

g
ro

u
n

d
s 

c
lo

se
 
in

sh
o
re

.

R
eg

u
lar 

sam
p
lin

g
 
in
 
th

e R
iv

er 
C

rouch 
in

d
ic

a
te

s 
th

a
t 

few
 

sh
rim

p
s 

a
re 

c
a
rry

in
g
 

eg
g
s 

in
 th

e 
w

in
te

r 
and 

th
a
t 

th
e 

m
ain p

e
rio

d
 
fo

r 
egg 

c
a
rry

in
g

 
is 

b
etw

een
 M

arch 
and 

Ju
ly

. 
A
 
sim

ila
r 

p
a
tte

rn
 
o
ccu

rred
 
in
 
th

e W
ash.

H
om

arus 
v

u
lg

a
ris

F
ish

in
g
 
tria

ls
 
w

ith
 a 

num
ber 

o
f 

tra
p
s, 

w
h
ich v

a
rie

d
 

o
n
ly
 
in

 
ey

e 
siz

e
 

(b
etw

een
 

3 
1
/2
 

and 
6 

in
c
h
es, 

9 
and 

15 
cm

), 
in
 
th

e 
M

enai 
S

tra
it 

(N
o
rth

 W
ales), 

show
ed 

th
a
t 

m
axim

um
 
c
a
tch

e
s 

w
ere 

m
ade 

w
ith

 
tra

p
s 

w
ith

 
4 

in
ch

es 
(10 

cm
) 

and 
4
1
/2
 

in
ch

es 
(11 

1
/2
 

cm
) 

ey
es. 

T
he 

siz
e
 

co
m

p
o

sitio
n

 
o
f 

th
e 

c
a
tch

e
s 

a
iso

 
v
a
rie

d
 w

ith
 
th

e 
siz

e
 

o
f 

th
e 

ey
e.

N
ephrops 

n
o
rv

eg
icu

s

T
he 

p
o
p
u
la

tio
n
 
o

f N
ephrops 

so
u
th
 
o
f 

th
e 

F
arn

e 
Isla

n
d
s 

w
as 

re


su
rv

ey
ed
 
in
 

O
cto

b
er.

A
 
stu

d
y
 
o
f 

th
e 

o
ccu

rren
ce 

o
f 

th
e
 

trem
ato

d
e 

g
u

t 
p

a
ra

site
 

S
tic

h
o

c
o

ty
le 

n
ep

h
ro

p
is 

w
as 

co
m

p
leted

 d
u
rin

g
 
th

e 
y

e
a
r 

and 
show

ed 
th

a
t 

th
is 

p
a
ra

site
 

w
as 

m
uch 

com
m

oner 
o
ff 

th
e 

w
est 

c
o

a
st 

o
f 

S
co

tlan
d
 
th

an
 

ro
u
n
d
 E

n
g
lan

d
 

an
d W

ales, 
b
ein

g
 
ab

sen
t 

from
 N

ephrops 
in
 
th

e
 
Iris

h
 

S
ea 

and 
so

u
th
 
o
f 

th
e
 

F
arn

e 
Isla

n
d
s.

E
x
p
erim

en
ts 

w
ith

 
a 

tra
w

l 
to
 

se
p
a
rate

 
N

ephrops 
from

 
co

m
m

ercial 
size

d
 
w

h
itin

g
 

and u
n
d
ersized

 w
h
itin

g
 

gave 
en

co
u
rag

in
g
 re

su
lts

. 
T

he 
w

hole 
o
f 

th
e
 

u
p
p
er 

sid
e 

o
f 

th
e 

n
e
t 

and 
co

d
-en

d
 w

as 
o
f 70 

mm m
esh, 

w
h

ile 
th

e 
u
n
d
ersid

e 
o
f 

th
e
 
n

e
t 

and 
co

d
-en

d
 

w
as 

o
f 

50 
mm m

esh. 
T

he 
co

d
-en

d
 w

as 
d
iv

id
ed

 
h
o
riz

o
n
ta

lly
 

by 
a 

septum
 
o
f 

50 mm m
esh, 

th
e 

le
ad

in
g
 

edge 
o
f w

hich 
w

as 
h

eld
 
in
 
p
o
sitio

n
 
in
 
th

e 
m

outh 
o
f 

th
e 

co
d
-en

d
 

by 
b
ein

g
 
a
tta

c
h

e
d
 
to

 
a 

h
o
riz

o
n
ta

l 
b
ar 

a
c
ro

ss 
th

e 
lo

n
g
 
a
x
is 

o
f 

an
 

o
v
al 

hoop 
sew

n 
in

to
 

th
e 

n
e
t.

P
a
lin

u
ru

s 
v

u
lg

a
ris

A
 
fu

rth
e
r 

100 
craw

fish
 w

ere 
tag

g
ed

 w
ith

 arro
w
 
ta

g
s 

and 
re

le
a
se

d
 

o
ff 

th
e 

c
o

a
st 

o
ff 

C
o

rn
w

all 
d
u
rin

g
 

1969* 
b

rin
g

in
g
 
th

e 
to

ta
l 

re
le

a
se

d
 

sin
ce 

1966 
to
 

915- 
O

f 
th

e
se

, 
a 

to
ta

l 
o
f 

67 
h
av

e 
now

 b
een

 re
c
a
p
tu

re
d
, 

in
c
lu

d
in

g
 

2 
th

a
t 

h
av

e 
b
een

 in
 
th

e 
sea 

fo
r 

3 
y
e
a
rs. 

If 
tag

g
in

g
 m

o
rta

lity
 is

 
low

, 
as 

b
eliev

ed
, th

e
 
ra

te
 

o
f 

e
x
p
lo

ita
tio

n
 
is
 

seen
 
to
 

be 
lo

w
. 

N
o 

re
ca

p
tu

red
 

craw
fish

 h
ad m

oved m
ore 

th
an

 
a 

few
 m

iles.

A 
su

rv
ey
 
o
f 

p
o

ssib
le
 

o
ffsh

o
re 

craw
fish

 
g
ro

u
n
d
s, 

n
o
rth

 
o

f 
L

an
d
's 

E
nd, 

re
su

lte
d
 
in
 
o

n
ly
 
sm

all 
num

bers 
o
f 

craw
fish

 
b
ein

g
 
cau

g
h
t. 

T
hey w

ere 
o
f 

th
e 

sam
e 

la
rg

e
 
siz

e
 

as 
c
raw

fish
 
cau

g
h
t 

fu
rth

e
r 

in
sh

o
re

.

P
an

d
alu

s 
m

o
n
tag

u
i

T
h
is 

sp
e
c
ie

s, 
w

hich
 h

ad 
becom

e 
sc

arc
e 

sin
c
e 

i9
6
0

, 
h

as 
ag

ain
 

becom
e 

ab
u
n
d
an

t 
in
 
th

e W
ash 

and 
o
ff 

th
e 

E
ssex

 
c
o

a
st. 

S
am

ples 
o
f W

ash 
m

a
te

ria
l 

have 
show

n 
th

a
t 

th
e
re
 
a
re 

la
rg

e
 

num
bers 

o
f 

ju
v
e
n
ile

s 
p
re

se
n
t, 

w
h
ich in

d
ic

a
te

s 
good 

fish
in

g
 
in
 

1970. 
M

ost 
o
f 

P
. 

m
o
n
tag

u
i 

h
av

e 
becom

e 
fem

ales 
by 

th
e
 

tim
e 

th
ey

 h
av

e 
reach

ed
 

14*5 
eh
 
carap

ace 
le

n
g
th

, 
b
u
t 

th
is 

y
e
a
r 

som
e 

tra
n
s
itio

n
a
l 

m
ales 

w
ere 

fo
u
n
d
 up 

to
 
I5

.5 
mm 

carap
ace 

le
n

g
th

.

2
. 

S
co

tlan
d

 

(H
.J. 

T
hom

as)

C
rangon 

sp
., 

P
an

d
alu

s 
sp

.

C
o
lle

c
tio

n
 
o
f 

c
a
tc

h
-e

ffo
rt 

d
a
ta 

fo
r 

th
e 

brow
n 

sh
rim

p
 
fish

e
ry

 
o
ff 

th
e 

so
u
th

-w
est 

o
f 

S
co

tlan
d
 h

as 
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 
and 

c
a
tc

h
 
co

m
p

o
sitio

n
 

o
f 

p
in

k
 
sh

rim
p
s.
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N
ephrops 

n
o

rv
eg

icu
s

T
he 

m
o
n
th

ly
 

sam
p
lin

g
 

on 
b
o
ard

 
co

m
m

ercial 
N

ephrops 
tra

w
le

rs 
on 

th
e 

F
irth

 
o
f 

F
o
rth

 g
ro

u
n

d
s 

w
as 

co
n
tin

u
ed

. 
C

reel 
fish

in
g
 
fo

r 
N

orw
ay 

lo
b
sters 

w
as 

u
n

d
ertak

en
 by 

F
.R

.V
. 

"G
o
ld

seek
er”

. 
E

x
p

erim
en

ts 
on 

feed
in

g
 

and 
g
ro

w
th
 
o
f 

sm
all 

N
orw

ay 
lo

b
ste

rs 
w

ere 
co

n
tin

u
ed
 
in
 
th

e 
aq

u
ariu

m
. 

B
eh

av
io

u
r 

stu
d
ie

s, 
u
sin

g
 
d
iv

in
g
 
te

c
h
n
iq

u
e
s, 

h
av

e 
b

een
 
co

n
tin

u
ed

.

C
an

cer 
P

ag
u

ru
s 

,

S
am

p
lin

g 
o
f 

th
e 

c
a
tc

h
 
o
f 

e
d
ib

le 
crab

s 
an

d 
c
o

lle
c
tio

n
 
o
f 

c
a
tc

h


e
ffo

rt 
d

a
ta 

from
 
se

le
c
te

d
 
b

o
a
ts 

h
av

e 
b
een

 m
ain

tain
ed

 
from

 
th

e 
m

ain 
fish

e
rie

s.

H
om

arus 
v
u
lg

a
ris

C
a
tc

h
-e

ffo
rt 

and 
catch

-co
m

p
o

sitio
n
 d

a
ta 

h
av

e 
been 

m
ain

tain
ed

 
fo

r 
a
li 

th
e 

m
ain 

lo
b
ste

r 
fish

e
rie

s
. 

M
onthly 

sam
p
lin

g
 
o
f 

th
e 

co
m

m
ercial 

c
a
tch

e
s 

w
as 

u
n

d
ertak

en
 
a
t 

O
rkney 

and 
elsew

h
ere, 

an
n
u
ally

.

U
«S

.S
.R

.


